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*Andrew Spencer:
785-296-2718
Andrew.Spencer@.ks.gov
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What this class is and is not

* This is an introductory class dealing with some of
the important aspects of inspecting structures.

* It is a class to help clue you into where to find the
information to do your job successfully.

* It is not going to tell you everything you need to
know to be a good inspector. That takes time and
experience.

Kansas

rtment of Transportation

Keys to being successful in this class and

In your jobs

* Relax and remember you can pass this class.
* Ask questions.

* Don’t memorize the details/specs, they change
too often. Learn how and where to find the
details; Standard specifications, plans, special
provisions, project specific special provisions.

 Be respectful to others.
* Enjoy yourself.

Department of Transportation




CIT — Structures
Standard Specifications

8§S--1

* What are they?

* Who are they for?
« KDOT
* The Contractor
* Local Projects
* Outside entities (FHWA, DWR, AASHTO)

Department of Transportation




Provisions:
 Specifications pertaining to an individual Project;

2015 Provisions:

Revisions or Additions to the Standard

,Q .
>PEC-Notes:

Notes setting work limits and specifying Bid
%75 Specifications:

Overall standing parameters by which all
works are constructed and paid for.

Kansas
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* Division 150 —
* Division 200 —
* Division 400 —
* Division 700 —
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1. Project Special

KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2007 EDITION

OSTERBERG CELL LOAD TEST (DRILLED SHAFT)

1.0 DESCRIPTION
Conduct Osterberg Cell (0-Cell) load tests at the locations designated m the Contract Documents.

BID ITEM UNIT
Osterberg Cell Load Test (Drilled Shaft) Each

2.0 MATERIALS

Provide materials for the test drilled shaft according to SECTION 703
Provide O-Cells with the minimum capacity (in each direction) designated in the Contract Documents. Provide O-
Cells equipped with the necessary hydraulic lines, fittings, pressure sowrces, presswe gages, and telltale devices.
Provide O-Cells from either:

LOADTEST, Inc LOADTEST, Inc
2631-DNW 415t Street 5402 $ Klee Mill Rd, Suite 4
Gainesville, FL 32606 or Sykesville, MD 21784
Telephone: (300) 368-1138 Telephone: (300)436-2355

or (352)378-3717 979

Fax: (352)378-3034

The Engineer will accept the O-Cell based on brand name, compliance with the specified requirements, and
visual inspection for condition at the point of usage.

Provide a recognized brand of portland cement and water from a source approved by the Engneer for the a n Sas
grout. The Engineer will accept the portland cement and water based on visual inspection e  Tharapciion

2. Special

2015 SPECIAL PROVISION

List All Special Provisions _Latest Version of Special Provisions  Help

Special Provision Divisions:

100 - General Clauses and Convents 600 - Flexible Pavement
150 - Equipment 700 - Structures
800 - Incidental Construction
300 - Stabilized Subgrade, Base and Should: 300 - Roadside Impro t, Planting, and Seeding

400 - Concrete 1000 - Materials

500 - Rigid Pavement

Questions or Comments about Special Provisions may be sent to:
Construction - Lee Ann Legge Materials - Stacey Lowe

LL LATEST 100 150 200 300 400 500 600 700 800 900 MATERIALS HELP

Kansas
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Special

Equip.

rev. 12/01/15
2015 SPECIAL PROVISION
ALL LATEST 100 150 200 300 400 500 600 700 900 MATERIALS HELP
SECTION 200
SPECIFICATION NUMBER TITLE SECTION
15-02001 REMOVAL OF EXISTING STRUCTURES 202
rev. B/17/15
2015 SPECIAL PROVISION
ALL LATEST 100 150 200 300 400 500 600 700 900 MATERIALS HELP
SECTION 400
SPECIFICATION NUMBER TITLE SECTION
15-04001 KANSAS CITY METRO MATERIALS 400 B ansas
Department of Transportation

rev. 08/28/16

2015 SPECIAL PROVISION

ALL LATEST 100 150 200 300 400 500 600 700 800 900 MATERIALS HELP

SECTION 700

SPECIFICATION NUMBER TITLE SECTION
15-07001 BRIDGE PROJECT MARKER 700
15-07002 PRESTRESSED CONCRETE MEMBERS 715
15-07003 STRUCTURAL STEEL FABRICATION 705
15-07003-R1 STRUCTURAL STEEL FABRICATION 705
15-07003-R02 STRUCTURAL STEEL FABRICATION 705
15 STRUCTURAL METALS FABRICATION 744
15 STRUCTURAL METALS FABRICATION 744
15-0 QUALIFICATION OF FIELD WELDERS 713
15-07006 EXPANSION JOINTS 719
15-07007 DRILLED SHAFT (SPECIAL)

15-07008 SIGN STRUCTURES AND BRIDGE MOUNTED SIGN ATTACHMENTS 722
15-07009 HIGH MAST LIGHT TOWERS 738

Kansas
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EMBANKMENT: Complete the embontmant i the
abutmonds a5 shavn o the Bridge £ xevation
o0 it fo iiving i otutnent oling or
commencing with ie abuiment foating
exCovation,

BRIDGE EXCAVATION: Al xcovation shall be Class il Soe
e Bricge Excovation shest for the Kts of pay
BxCavarion.

BACKFILL COWPACTION: Compact backTill of the otwimends and
Plers.

PILING: Drive oif pliing To penetrate or beor within the sond ond
grovel of the undifferenficled Piiocene ond Fielsiooene deposifs,
Bedrogt wiii o be encourtersd of 1s site. Driving sholf stop
when Jp the ooinion of the Caginee addttiondl driving may damage
g pting, Drive oif iling fo M Fiie DrivingFormes Lood of

Pier No. 2 76.6 Tors
Pise ¥o. 3 806 Tons
Abctireef ¥o 2 9.8 Tons

AS 0 minimum drive soch pife fo fhe foadt ond panefration, bt in
1 cose shil the pife ba driven tn more than 10X of Fils Driving

Engingor may roquost 16at ihe Pile Driving Anatyzer i
equipment b used.

FILING SPLICE LOCAT RNy Irfigrl 18 Spiice locolions ard
wild fasting critecke Tor, Aburments No. 1 & 2 will Toliow
the "Standord Pite Detolls' Sheat (8RO

TEST PILE SPECIAL Drive the fest piie spacial af 1he
Jocations directed iy the Engineer/Geeiogis! or as on
the Pions. Lise tPife Driver Analyzer! tPDAJ equipmer
ond metheds compliard with KDOT Specifivaiions. The
izt plitng shail remaln i place a8 per monent piltng.
Drlve the fest plle speclal ifing to the resishance
voiue of the Sirength lood divided by Phi shawn on
He plgna,

CONCRETE: Supersiruchure concrefe is tid os Concrete
fGrade 4.0KAEXSAL Subsirucure conorefe is tid as.
Conorete (Grade 4.0XAEL I desired, te Cortractor mxy
use Conwelr iGrade 4.0) in e fatings ond in the
ahutants betw the carstrugtion Joint, Bevel il
owposed sdgu o ol congrefe with o % trionguiar

hading, excest whero nafnd o) e plars, Cahafruchion
Jam are opfmnf Dt if ustd, ploce ohly af kdations
o of loeations approd By the Enginser.

FREINFGRGING STEEL: Alt reloreing steel dimensions are 1o
ire Mﬂ‘llll! o bars unieas otherwise ndled. Al

i ¥ ABI5
o 60) or ABE, o ove nchuiad i e bid
o '.sumrum e 6.
Wrers forrvoctad bara caie i cattact wit agay
et bovs, ey el 1 b costed

MST RUCTION LOADS: Limited IraiTiq i3 permitiad on fhe
-Gk OAEUANSE JRpk O ary OO VIR
dmm ihe nmm peviod, keap mv _msu dack we?
during the curing period. Sae KDOT Specificafions
Seclon 710 Tables 7/0-1 & Ti0-2 for oddifionat
irformation.

CONSTAUCTION JOINTS: The congicuciion Joims  shawn are
oo with e Corfractar, I used, pioce 1he
construchion Jainty WWW‘W shown or of

locarions approved by ihe Engineer.

smos PROTECTION Aggregaieh Place Siaps qum
10 the Limts and Mvcknesses showr the pans

nr 09 directed by the Engineer. Use Apgregoie sm for Difch

Lining os dascribed in Secilon 11id,

DRIP LINE PROTECTION: Flges o 10 Fod wrde m o
pmatextile Lnder rock/rubbie
ond Berm Shpes and caMered Mmdrlnllmr{m
slab.
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4. Standard

http://wwv
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HONE TRAVELER INFORMATION

SPECIFICATIONS

2007

2007 Edition - Standard Specifications for State Road and Bridge

DOING BUSINESS INSIDE KDOT

dot.org/burconsmain/specprov/s

PROJECTSIPUBLICATIONS PUBLIC INFORMATION

Updated 61232015

2015 - Effective July 2015 Letting

2015 Edition - Standard Specifications for State Road and Bridge

Construction Construction
NOTE: The 2007 Standard Specifications can be ordered by using  NOTE: The 2015 Standard Specifications can be ordered by using
the Standard and Construction Manual Order Form ~ the Standard and Construction Manual Order Form

2007 Special Provisions

NOTE: Project Special Provisions are NOT posted individually
online. They can be found in the Contract Bidding Proposal,
either the electronic file or paper copy.

Guidelines for D Review and Approval of

Commentary on the 2007 Standard Specifications for State Road
and Bridge Construction **Updated 7-26-07"

Accounting and Cross Reference of the 1990 Special Provisions.
with the 2007 Standard Specifications for State Road and Bridge
Construction *Updated 7-26-07*

Contact Information
If you have any questions or comments, please contact

Ordering:
Standard and Construction Manual Order Form

Lee Alvarado
Bureau of Construction & Materials, 7th Floor
700 QW Harrienn S

2015 Special Provisions

NOTE: Project Special Provisions are NOT posted individually
online. They can be found in the Contract Bidding Proposal,
either the electronic file or paper copy.

Accounting and Cross Reference of the 2007 Special Provisions
with the 2015 Standard Specifications for State Road and Bridge
Construction ““Updated 6-23-15

Checklists/Manuals
Construction Checkiists
Construction Manual

Documentation Manual

ansas
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Standard

JC C
Typical information prov
Section:

[ ]
ided in each

Description (for Bid Items & Units)
Materials

Construction Requirements
Measurement & Payment

Kansas

Department of Transportation

DIVISION 150 - EQUIPMENT

o

COMPACTION EQUIPMENT
HAULING AMD WEIGHING EQUIPMENT

)
¥}

183 MIXING PLANT FOR STABILIZED BASE AND SHOULDERS

154 CONCRETE PAVEMENT AND CONCRETE STRUCTURE EQUIPMENT

155 ASPHALT SURFACING AND ASPHALT PAVEMENT RECYCLING EQUIPMENT
16-ER-1-R08 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015

156 ROADSIDE IMPROVEMENT EQUIPMENT

157 OTHER EQUIPMENT

Kansas
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DIVISION 200 - EARTHWORK

In
=

CLEARING AND GRUBEING

202 REMOVAL OF EXISTING STRUCTURES

15-02001 - REMOVAL OF EXISTING STRUCTURES
203 RESETTING EXISTING CULVERTS
204 EXCAVATION AMD BACKFILL FOR STRUCTURES
205 EXCAVATION AMD EMBANKMENT FOR HIGHWAYS
206 SELECT SOIL
207 OVERHAUL
208 LINEAR GRADING
209 SPECIAL FILL
210 SALVAGING, STOCKPILING AND PLACING TOPSOIL
21 GEOFQAM LIGHTWEIGHT EMBANKMENT FILL
212 GEOFQAM LIGHTWEIGHT EMBANKMENT FOR VOID FILL
213 PREFABRICATED VERTICAL DRAIN
214 MECHANICALLY STABILIZED EARTH FILL
215 GRANULAR DRAINAGE BLANKET

Kansas

Department of Transportation

DIVISION 400 - CONCRETE

401 GENERAL CONCRETE

402 STRUCTURAL COMCRETE

403 ON GRADE COMNCRETE

404 CONCRETE FOR PRESTRESSED COMCRETE MEMBERS
405 CURING ENVIRONMENT

15-04001 - KANSAS CITY METRO MATERIALS
Return to Top

Kansas
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DIVISION 700 - STRUCTURES

TEMPORARY SHORING
CONTROLLED DEMOUT\ON
DRILLED SHAY
15-ER-1-R08 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015
PILING
15-ER-1-R08 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015
STRUCTURAL STEEL FABRICATION
ICTURAL STEEL FABRICATION

003-R02 - STRUS
BEARINGS AND PADS FOR STRUCTURES

106
07 EXPANSION DEVICES
Ing FALSEWORK AND FORM CONSTRUCTION
09 STEEL PERMANENT DECK FORMS
ar') CONCRETE STRUCTURE CONSTRUCTION
sl REINFORCING STEEL
JiP) STRUCTURAL STEEL CONSTRUCTION
m ‘QUALIFICATION OF FIELD WELDERS
15-07005 - QUALIFICATION OF FIELD WELDERS
14 PAINTING STRUCTURAL STEEL
it PRESTRESSED CONCRETE MEMBERS
1507002 - PRESTRESSED CONCRETE MEMBERS
716 POSTTENSIONING (Heunched Siab Bridges)
i BRIDGE OVERLAYS
Iig ELASTOMERIC CONCRETE
719 EXPANSION JOINTS
1507006 - EXPANSION JO)
0 STTPFORIANG CONGRETE BARRIER FOR BRIDGES
il HANDRAIL FOR BRIDGES AND OTHER USES
22 SIGN STRUCTURES AND BRIDGE: MOUNTED SIGN ATTACHENTS
1507008 - SIGN STRUCTURES AND BRIDG! SIGN ATTACHM
02 ERRATA SHEET FOR STANDARD SPECHCATION BOGK FOR STATE ROAD AND BRIDGE
CONSTRUCTION EDITION 2015
he<) SUBSTRUCTURE WATERPROOFING MEMBRANE
4 BRIDGE BACKWALL PROTECTION SYSTEM
5 ABUTMENT DRAINAGE SYSTEMS
6 CONCRETE MASONRY GOATING
g REPARR (STRUCTURES)
28 BRIDGE CURB REPAR
) MULTI-LAYER POLYMER CONCRETE OVERLAY
Jin) EPOXY RESIN CRACK REPAR
1 AREA PREPARED FOR PATCHING (EXISTING CONCRETE BRIDGE DECKS)
RRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCT\ON EDITION 2015
<73 MAGHINE PREPARATION (EXISTING CONGRETE BRIDGE DECKS)
33 BRIDGE DRAINAGE SYSTEMS & DECK DRAIN EXTENSIONS
34 STRUCTURAL PLATE STRUCTURES
i PRECAST REINFORCED CONCRETE BOX
15-ER-1-R08 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION. EDITION 2015
36 PRECAST CULVERTS
1 FIELD ERECTION
e HIGH MAST LIGHT TOWERS
15-07009 - HIGH MAST LIGHT TOWERS
39 SLURRY POLYMER CONCRETE OVERLAY
a0 POLYMER CONCRETE OVERLAY REPAR
5] CASED PILING
7] HEAT STRAIGHTENED (I PLACE) OF DAMAGED STRUCTURAL STEEL
3 ROLLED BEAM DI
s STRUCTURAL STEEL FAER\CAT\ON GENERAL
16-07004-R01 - STRUCTURAL METALS FABRICATION
1507001 - BRIDGE PROJECT MARKER
007 - DRILLED SHAFT (SPECIAL)
Retum to Top

Kansas
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Debaffistion —
703 - DRILLED SHAFTS

SECTION 703
DRILLED SHAFTS
703.1 DESCRIPTION
Construct drilled shafts by the cased or uncased method deper

Document requirements.

BID ITEMS

! ITS
Drilled Shaft (*) (**) Linear Foot
Permanent Casing (*) (Set Price) Linear Foot
Sonic Test (Drilled Shaft) (Set Price) Each

Core Hole (Investigative) Linear Foot

ize
Cased (If Contract Documents specify the cased method.)

Department of Transportation
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Standard

Hxampiet V03 Drilleo

Shafts

a. Concrete. Unless otherwise showz-in /d e’ Centact/Documents: prowide Grade 4.0 concrete that
complies with SECTIONS 401, 402 and 1102. Provide a mix desigil with a target siump of 9 inches = 1 inch. Do
not withhold mix water at the plant and do not add water at the site.

b. Grout/Flowable Fill. For backfilling the cross-hole sonic testing pipes and core holes. provide
itious grout (mixed rding to the rer’s directions) that complies with DIVISION 1700.
Provide grout or flowable fill for backfilling the void space between the temporary and permanent casing

with:

28 day strength of 1000 psi:

o mortar sand. FA-M (SECTION 1102) mixed with 2 bags of Type II portland cement per cubic yard:
and

®  water-fo-cement ratio less than 1

¢. Granular Backfill Material. Provide granular backfill material for backfilling the void space between
the temporary and permanent casing that is fine enough fo fill the entire volume. The Engineer will accept the
granular material based on a visual inspection.

d. Reinforcing Steel. Provide steel bars for concrete reinforcement that comply with DIVISION 1600.

e. Casing. Provide casing of sufficient thickness to carry the working stresses and loads imposed on the

{ casing during construction. At a minimum. use 14-gage corrugated metal pipe (CMP) for the permanent casing.

If required. provide a permanent casing that is less than or equal to 1 inch out-of-round. The deviation of a
chord from end to end shall be a maximum of 2 inches.

. The Engineer will accept the casing based on compliance with the specified requirements, and visual

inspection for condition.

. Pipe for Sonic Testing. Provide pipe that complies with DIVISION 1900.

Kansas

Department of Transportation

Standard

703.3 CONSTRUCTION REQUIREMENTS
a. Generaly Jasillgd shaft lengllis]‘ml in the Contract Documents are an estimate from the top of
i jon elevations encountered at each shaft. may require

lﬁmﬁivﬁm‘;ér changes the drilled shaft lengths. the Contractor
l2) Of e Ten of cket elevation.

A minimum of 28 days before constructing the drilled shafts. submit an installation plan to the Engineer for
review. Include the following:
Name and experience record of the drilled shaft superintendent in charge of drilled shaft operations:

List of proposed equipment, such as cranes, drills, augers, bailing buckets. final cleaning equipment, de-
sanding equipment. shury pumps. core-sampling equipment. tremies or concrete pumps and casing: and

e Details of concrete placement. including proposed operational procedures for tremie and pumping
methods and method of achieving a sealed tremie or pump.

b. Investigative Core Hole. Provide NX sized (2.125 inches) core samples organized in descending
elevation and stored in standard core cardboard boxes. Perform this work. from the existing ground surface
elevation. 15 working days in advance of the drilled shaft construction. at locations shown in the Contract
Documents or ordered by the Engineer. Extract and maintain a core of the foundation material from 4 feet above the
top of the plan tip elevation to 6 feet below the plan tip elevation shown in the Contract Documents. Discard all
material extracted above 4 feet above the top of the plan tip elevation. Maintain, protect and label (elevation and
location) these samples for review by the KDOT. While drilling, prepare a continuous standard drilling/coring log.
The logs shall remain with the sample for review. Survey the location of the core hole with the same construction
tolerance as subsection 703.3c.

c. Excavating the Drilled Shaft. Prior to constructing drilled shafts. complete the excavation for the entire
element.

Locate the top of the shaft within 2 inches of the location shown in the Contract Documents. Unless
otherwise shown in the Contract Documents. bore all shafts plumb to within a tolerance of 1 inch per 10 feet of
length of shaft. not to exceed 6 inches over the full length of the shaft. The bottom of the shaft shall be nearly flat.
The cutting edges of excavation equipment shall be normal to the vertical axis of the equipment within a tolerance of
% inch per foot of diameter.

Depending upon site conditions and requirements in the Contract Documents, construct the drilled shaft by
either the cased or uncased method:

~ | Example- 703 Dirilled
- Shafts

ansas

Department of Transportation
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Concrete Brake (French Horn or Bladder Valve)
1] (French Horn Shown) (Required to purge air.)

2| METHOD ‘A’ (Figure 1)
Nig Underwater Placement of Pumped Concrete

Fiexible Hose Maintain head seal depth!!

Inflatible Pig

&
= ==
un
Poor Quality il [
Concrete 7

70
Minimum

=
== =
/ o
/ : J 4 5
Prime Pump Boom. = Fully Charged System, - Liftand Develop Seal. - Maintain Seal. - Uniform Removal.
- Insert Pig w/Ext, - Develop Head. - Maintain Heod.

- Seton Bottom of Shaft,

* Document whefher or not the pig is recovered.

Kansas
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Description —

704.1 DESCRIPTION

BID ITEMS UNITS
Piles (*) (**) Linear Foot
Test Piles (¥) (**) Linear Foot
Test Piles (Special) (*) (**) Linear Foot
Cast Steel Pile Points Each
Pre-Drilled Pile Holes Linear Foot
*Type: Cast-In-Place Concrete, Prestressed Concrete, Steel or Steel Sheet, Corrugated Metal Sheet ~
**Size
Black or Galvanized
5 v

Drive the specified types of piles to the penetration and bearing values shown in the Contract Documents.

Kansas

Department of Transportation
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704 .4

b. Test Pile (Special). Pile Driving Analyzer (PDA). The Engineer will use the PDA to monitor the
driving of the test piles (special). Provide the Engineer with the completed "Pile and Driving Equipment Data" sheet
a minimum of 3 weeks before the scheduled date of driving piling. The Engineer will forward this information to
the Chief Geologist.

In order to mobilize the PDA, notify the Engineer a minimum of 5 working days before driving the test
piles (special). Prior to driving the test pile (special). the Engineer will require approximately 1% hours to prepare
the test piling (speeial) and install the dynamic measuring equipment. If with prior approval. the piles are to be
welded prior to the Engineer attaching the testing equipment. provide the Engineer with safe and reasonable means
of access to the pile for preparing the pile and attaching the instruments

When a resfrike is required by the Engineer. follow subsection 704.4e.(3). for restrike procedures.

To obtain the estimated ultimate loads, the Engineer will use the PDA to take dynamic measurements as the
test pile (special) is driven to the required driving resistance. If non-axial driving is indicated by dynamic test
equipment measurements, immediately realign the driving system. The Engineer will use the PDA results to provide
the Contractor with a blow count for production driving.

Kansas

Department of Transportation

TABLE 704-1: PILE FORMULAS
Hammer Pile Type Formula
. 2 W H
Gravity Timber P=———
S+1.0
Steel
3WH|( W
Gravity Steel Shell P= sr03s | Wi
Steel Sheet 035 (W)
Air/Steam 2 W H
p=-— -
(Single Acting) s e §+0.1
Air/Steam 2 E
P=
(Double Acting) All Types S+0.1
T 4 » 16 W H
elmag an S
- 4 X
McKierman-Terry* Qe 5+0.1 |
W)
P 16 E
PR * - (3CH*
Link-Belt All Types ss01 1 Xw |

*diesel hammers

** For diesel hammers, the quantity X/W shall not be less than 1.

P = safe bearing power in pounds

W = weight in pounds, of striking part of hammer

H = height of fall in feet

E = energy of ram in foot-pounds per blow

§ = the average penetration in inches per blow for the last 5 blows for gravity hammers and the last 20
blows for air/steam or diesel hammers

X = weight in pounds of the pile plus the weight of any cap and/or anvil used on the pile during driving

Kansas

Department of Transportation
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Standard

708.1 DESCRIPTION

Design and construct safe, adequate falsework to provide the necessary rigidity. support the loads imposed
and produce the final structure to the lines and grades shown in the Contract Documents. Falsework is defined to be
any temporary structure which supports structural members or form work.

BID ITEM ITS

U
Falsework Inspection Lump Sum
Kansas

Department of Transportation

Standard

708.2 MATERIALS

Use sound falsework piling to withstand driving. is reasonably straight. and is of sufficient size to provide
the strength to safely carry the actual loads imposed. Use sound timber in good condition and free from defects that
might impair its strength.

All approved metal or wood forms shall present a smooth surface, be mortar tight and sufficiently rigid to
prevent distortion due to the pressure of the concrete and other loads incident to the construction operations.
including placement and vibration of the concrete.

IDo not use aluminum forms in contact with concrete. | B ans as

Department of Transportation
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Example- 710 Concrete
Structure Construction

(Goal is to eliminate plastic
‘ shrinkage cracks.)

Kansas
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Standard

E TIMES AND CURING MEDIUMS

‘Curing Medium and Use

Wet burlap covered with white polyetirylene sheeting
during the 14-day period

Wet burlap covered with white polyetiylene sheeting
during the 14-day period

After the wet cure period, apply 2 coafs of Type 2 white
liquid membrane forming compound. Place the first
coat within 30 minutes of removing the sheeting and
buslap. Spray the second coat immediately after and at
right angles to the first application

Protect the curing membranc against marming for a
minimum of 7 days. The Engineer may limit work
dusing this 7-day period.

Apply 2 coats of Type 2 white liquid membrane forming
compound.  Place the first coat immediately after
completion of the concrete finish just as the surface
water disappears. Spray the second coat immediately
after and at right angles to the first application

Protect the curing membrane against maming for a
minimum of 7 days. The Engineer may Limit work
during this 7-day period.

Should the compound be subjected to continuous
damage, the Engineer will require wet burlap, white
polyethylene sheeting or other approved impermeable
material to be applied at once for the remainder of the
cure time.

TABLE 710-1: MINIMUM CUR]
Minimum
Type of Work ve Time
(days)
Bridge decks (full-depth decks with
multlayer polymer overlays) "
Bridge subdecks (decks with | Ve
overlays)
14
Bridge decks (full-depth decks with | "¢t
1o overlay) .
Bridge Overlays ;
Curing
Membrane
7
Other unformed o exposed surfaces | Curing
Membrane
Formed sides and ends of bridge 4
wearing surfaces and bridge curbs
Formed
Other formed surfaces

Formed surfaces will be considered completely cured
upon the Engincer's permission fo remove the forms,
providing the forms have been in place for a minimum
of 4 days.

If forms are removed before the end of the 4-day cure
period, cure the surface with an application of Type 1-D

liguid membrane forming compound.

-xample- 710 Concrete
Structure Construction-

ansas

Department of Transportation
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Construction loads on the new bridge subdeck. new one-course deck or any concrete overlay are subject to
the limitations in TABLE 710-2. The use of supplemental cementitious materials will require additional time before
specified loading is allowed.

TABLE 710-2: CONCRETE LOAD LIMITATIONS ON BRIDGE DECKS

concrete is placed

Days after Element

Allowable Loads

. Subdeck. one-course deck or
1* Foot traffic only.
concrete overlay ’
3 One-course deck or concrete | Work to place reinforcing steel or forms for the
overlay bridge rail or barrier.
e A Legal Loads: Heavy stationary loads with the

T Concrete overlays

Engineer’s approval.*#*

10 + 4 (15)#+2

Subdeck, one-course deck or post-
tensioned haunched slab bridges

Light truck traffic (gross vehicle weight less
than 5 tons).*##*

14 4 Q1)+

Subdeck, one-course deck or post-
tensioned haunched slab bridges

Legal Loads: Heavy stationary loads with the
Engineer’s approval. *#**Overlays on new decks

28 Bridge decks

Overloads. only with the State Bridge
Engineer’s approval.***

*Maintain the specified wet cure at all times (TABLE 710-1).
*# All haunched slab structures.

*4% Submit the load information to the appropriate Engineer
material and the footprint of the load, or the axle (or truck) spacing and the width, the size of each tire (or track length

and width) and their weight.

Information that will be required is the weight of the

44+ An overlay may be placed using pumps or conveyors until legal loads are allowed on the bridge.

A

Increase time period by 3 days when

1 cementitious

1s are used October 1 thru April 30.

Kansas

Department of Transportation

m Read & Review all parts carefully
= When in doubt Ask and Investigate
m Do not abandon Common Sense

Thanks for Your Attention.

Kansas

Department of Transportation
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Construction Manua

Kansas

Department of Transportation

Construction Manual

FOREWORD

This manual has been published to provide construction personnel engaged in inspection
activities with a convenient guide for the procedures and methods that are acceptable for the
construction of state highway projects under the supervision of the Kansas Department of
Transportation.

The procedures. methods and guidelines herein are meant as a guide only and may be
modified and/or revised to better fit any given situation or circumstance.

The Construction Manual is not intended as a textbook of highway engineering. but
rather as a reference book of guidelines. It is essential that the user have a thorough
understanding of the specifications as well as this manual.

Many of the guidelines herein contained are general in character and are not to be
construed as replacing. modifying. or superseding any of the provisions of the specifications.
plans or contract.

In keeping with the idea that the Highway Construction Industry is an. ever-chang{ing
entity. requiring constant re-evaluation of policy and procedures. the format was devised to
provide for addition. change. and claboration of content without the necessity of republishing the
entire manual. Each recipient of this manual is requested to suggest needed additions and
changes. The suggestions should be submitted through the appropriate channels to the office of
the Burcau Chief of Construction and Materials. If revisions are necessary. they will be
published by the Headquarters Construction staff and transmitted to the recipients of manuals.
whose responsibility it shall be to post these revisions.

Kansas

Department of Transportation
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Construction Manual

*Parts |-V
*Part | General
Part Il Contract Administration
* Part Il Surveying
* Part IV Construction Inspection
*Part V Materials and Testing

Department of Transportation

Construction Manual

* Part | General (definitions and outlines)
* Part 1.03.13 Field Engineer

* Supervises and directs the activities of all personnel
involved in the construction

* Part 1.03.14 Project Engineer and Engineering Technicians
* Directly responsible to the Field Engineer
* Supervises and inspects operations
» Keeps documentation records and makes reports

Department of Transportation




Construction Manual

* Part | General (definitions and outlines)
* Part 1.04.06 Contractor
* Proper relations between the Contractor and KDOT
personnel are of the utmost importance.
* Adhere to the plan, specifications and contract
requirements, as closely as possible.

Kansas

rtment of Transportation

Construction Manual

* Part | General (definitions and outlines)
* Part 1.04.08 Federal Highway Administration

* The role of the Federal Highway Administration (FHWA)
in relation to federally financed highway construction is
to review and require modifications, as necessary, to
construction oversight and material acceptance
procedures to the extent necessary to be able to
provide assurance to Congress that the Contractor
constructs these projects in close conformance with

approved plans, specifications and change orders.
Kansas

rtment of Transportation




Construction Manual

* Part | General (definitions and outlines)
* Part 1.05.01 Integrity
 Absolute integrity on the part of all KDOT personnel is
essential to maintain public confidence in KDOT.
* Part 1.07.01 Safety
* The Field Engineer and/or Project Coordinator are
responsible for providing safety leadership at all time
and safety enforcement, when necessary.

« Safety is everybody’s business.
Kansas

rtment of Transportation

Construction Manual

e Part Il Contract Administration
* Part 2.04.01 Quantity Changes

* There are several items of work which are bid on a
“planned quantity” basis, and unless either party
guestions the planned quantity , payment is made on
the basis of the planned amount.

Department of Transportation

f Transp
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Construction Manual

* Part Il Contract Administration
* Part 2.07.02 Responsibility, Authority and Behavior of the
Inspector
* The Inspector is responsible for determining that the

work is being constructed in accordance with the
requirements of the Contract Documents. This does not
give the Inspector the right to unnecessarily or willfully
disrupt the operations of the Contractor.

Kansas

rtment of Transportation

Construction Manual

* Part Il Contract Administration
* Part 2.10.01 Measurement and Payment

* The Standard Specifications prescribes, in general, how
measurements of quantity shall be made.

* Therefore before making any measurements on a
project, the Field Engineer should study the Plans,
Specifications and Special Provisions to determine first,
what is to be measured, and second how it is to be
measured.

Kansas

rtment of Transportation
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Construction Manual

* Part Il Contract Administration
* Part 2.11.03 Project Diary
* See the Construction Management System (CMS) User
Manual for detailed information .
* Part 2.11.04 Field Records

* See the Construction Management System (CMS) User
Manual for detailed information .

Kansas

rtment of Transportation

Construction Manual

* Part lll Surveying
* Part 3.05.01 Benchmarks

* Thoroughly check all benchmark elevations before any
other level work is started.

* Part 3.23 Surveys for Structures
* Part 3.23.01 General

* In staking out structures, set all lines and
measurements absolutely correct.

Department of Transportation
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Construction Manual

* Part Illl Surveying
* Part 3.23.01 General
* When possible, completely stake out the entire
structure before structure construction begins.
* Stake the line on the outside of all culverts and
multiple-box bridges and offset the stakes a distance
sufficient to clear the excavation.

* Convey the system of staking each pier and abutment
to all parties involved in the structure construction.

Kansas

rtment of Transportation

Construction Manual

* Part lll Surveying
* Part 3.23.05 Elevations
* Set at least two benchmarks near each structure.
* Prior to placing concrete, set molding and check
elevation.
* Also check for elevation after the concrete has been
placed, and just before the finishing operation.

Kansas

rtment of Transportation
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Construction Manual

* Part IV Construction Inspection
* Part 4.05 Structures
* Part 4.05.01 General
* Review structure plans for possible errors in quantities
and elevations.
* Part 4.05.03 Inspection
* The Inspector should check all the forms for line,
elevation, plumbness, spacing, quality of lumber,

bracing, strength, placement of reinforcing steel, etc.
before any concrete is placed.

Kansas

rtment of Transportation

Construction Manual

* Part IV Construction Inspection
* Part 4.05.04 Excavation

e Part 4.05.05 Culvert Foundation

* Part 4.05.06 Bearing Piles
* After the Contractor completes the actual pile layout, it
should be thoroughly checked by the inspector.
* Before using any piling, it is the Inspector’s
responsibility to make certain that the material is
tested and that the test reports are on file.

Kansas

rtment of Transportation
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* Part IV Construction Inspection
* Part 4.05.06 Bearing Piles
* a. Pile Lengths
* b. Test Pile
* c. Test Pile (Special)

* d. Log of Continuous Pile Driving for Abutment and Pier
Footings

* e. Pile Driving Hammers
* f. Driving Pile

Kansas

rtment of Transportation

Construction Manual

* Part IV Construction Inspection
* Part 4.05.07 Drilled Shafts

* Part 4.05.08 Superstructure
* a. Falsework Construction
* b. Structural Steel Construction
* c. Structure Construction
* d. Form Removal

Department of Transportation
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Computations of Quantities

Minimum Measure

Minimum Compute

Minimum Pay

Section__Section Title Pay Item Unit Comps _to Nearest to Nearest to Nearest
607 ‘Asphalt Prime Coat Emulsified Asphalt (*) Ton 10 Gallons L Ton Ton
Cutback Asphalt (*) Ton 10 Gallons 1Ton Ton
608 ‘Asphalt Sealing Cover Material (*) cuvo X 025CUYD cuvo
609 Single Asphalt Surface Treatment  Cutback Asphalt (*) Ton 10 Gallons 1 Ton Ton
Emulsified Asphait (*) Ton 10 Gallons 1Ten Ton
610 Double Asphalt Surface Treatment Asphalt Cement (%) Ton 10 Gallons 1Ten Ton
Water (Flexible Pavement) (Set Price) MGAL 0.1 MGAL MGAL
Manipulation (Asphalt Seal) STA 015TA 0.1sTA
(“AST) STA 0.15TA 0.15TA
611 HoU Mix Asphalt (HMA] - HMA - Commercial Grade (Class *) Ton 20185 or 0.01 Ton~ Ton
Commercial Grade HMA - Commercial Grade (Class *)
(Patching) Ton 20 185 or 0.01 Ton~ Ton
612 Willing Milling sQvD X 0aFT 0.15QrD sQvD
Ton 20 185 or 0.01 Ton Ton
613 Ultrathin Bonded Asphalt Surface _HMA Surface (Ultrathin Bonded) (%) () Ton 20 LBS or 0.01 Ton*™ Ton
614 Plant Mix Asphalt Construction  Aggregate for Asphalt Surface Course () Ton 20185 or 0.01 Ton™ Ton
07-06001 (BM-Mixes) Ageregate for Asphalt Base Course (*) Ton 2018S or 0.01 Ton® Ton
Agaregate for Asphalt Surface Course (*)
(Shoulders) Ton 2088 or 0.01 Ton® Ton
Aggregate for Asphalt Base Course (*)
(Shoulders) Ton 20185 or 0.01 Ton® Ton
Asphalt Cement (* Ton 10 Gallons 1 Ton Ton
Cutback Asphalt (*#) Ton 10 Galions 1Ton Ton
Asphalt Core (Set Price) Each Each Each
Material for Asphalt Patching (Set Price)
- Ton 20 L85 or 0.01 Ton® Ton
07-06002 Plant Mix Asphalt Construction - Plant Mix Asphalt Mixture - Commercial
Commercial Grade (BM-Mixes)  Grade Ton 20185 or 0.01 Tonn Ton
Plant Mix Asphalt Mixture - Commercial
Grade (Patching) Ton 20185 or 0.01 Ton~ Ton
0706004 Asphalt Paverent - Plant Mix Asphalt Mixture - Wyandotte
UGWC/KC/Kansas County (*) Ton 20185 or 0.01 Ton® Ton
07-06010 HMA Base (Reflective Crack HMA Base (RCI) (] Ton 20 LBS or 0.01 Ton® Ton
Interlayer (RC1)) Ton 20 L8S or 0.01 Ton® Ton
701 Temporary Shoring Temporary Shoring Lump Sum Lump Sum Lump Sum
702 Corrugated Metal Sheet Plling * Corrugated Metal Sheet Piling INFT 0.1 LNFT. TNFT
703 Drilled Shafts Orilled Shaft (%) (**) NFT 0.1 LNFT INFT
Permanent Casing (*) (Set Price) LNFT 0.1 LNFT LNFT
Sonic Test (Drilled Shaft) (et Price) 2 Each Each
Core Hole i NFT 0.1 LNFT LNET ans as
Page 4 of 1
Department of Transportation
C truction Manual
Computations of Quantities
Minimum Measure  Minimum Compute Minimum Pay
Section__Section Title Pay item Unit Comps _to Nearest to Nearest to Nearest
704 Piling [Piles (7 () LNFT O.1LNFT 0.1 LNFT
Test Piles (%) (**) LNFT 0.1LNFT 0.1 LNFT
Test Piles (Special) (*) (**) LNFT 0.1LNFT 0.1 LNFT
Cast Steel Pile Points Each Each
Pre-Drilled Pile Holes LNFT 0.1 LNFT 0.1 LNFT
706 Bearings and Pads for Structures | Elastomeric Bearing Pad (**) Each Each Each
Bearing (*) (**) Each Each Each
707 Finger Plate and Modular Expansion Device (Finger Plate] LNFT 0.1 LNFT INFT
Expansion Devise Expansion Device (Modular) LNFT 0.1 LNFT LNFT
708 Falsework_and Form Falsework Inspection Lump Sum Lump Sum Lump Surn
710 Concrete Structure Concrete (*) (**) (***) cuYD X _0aFT 0.1CUvD CuYD
711 Reinforcing Steel Reinforcing Steel (7] (**) 3 X OaFT 1E 10188
inforcing Steel (Repair) () (**) (Set Prife) LBS X _0aFT 118 10185
712 Structural Steel Construction Structural Steel (*) (**) (***) 3 18 [0
Structural Steel (Merchant Quality) Les 8 L8
Welded Stud Shear Connectors Each Each Each
Bridge Drainage System Lump Sum Lump Sum Lump Surn
w 0.1LNFT FT
Each Each Each
Les 8 8
714 Painting Structural Steel Bridge Painting (*) Lump Sum Lump Sum Lump Sumn
Environmental Protection Lump Sum Lump Sum Lump Surn
Power Wash Lump Sum Lump Sum Lump Surn
715 Prestressed Concrete Members | Prestressed Concrete Beams (%) (**) LNFT 0.1 LNFT LNFT
Prestressed Concrete Panels saFT X __0aFfT 0.1SQFT SQFT
716 Post - Tensioning (Haunched Slab | Post - Tensioning for Slab Bridge
Bridges) LBs X 18 8
717 Silica Fume Overlay Silica Fume Overlay (%) (**) B X 0aFT 0.15QY0 savo
Material for Silica Fume Overlay (Set Pricg) _ CUYD X _0aFT 0.1 cuvD cuvp
718 Expansion Joint (Strip Seal Expansion Joint (%) LNFT O.1LNFT LNFT
Assembly)Preformed Elastomeric
(Neoprene & Compression &
Other)
72 Handrall for Bridges & Other Uses | Bridge Handrail (%) (*°) LNFT OILNFT INFT
Handrail (*) (**) LNFT 0.1 NFT LNFT
722 Sign Structures & Bridge Mounted | Bridge Mounted Sign Attachment (*)(**)|  Each Each Each
sign Attachments Butterfly Overhead Sign Structure(*)(**)|  Each Each Each
Cantilever Sign Structure{*)(**) Each Each Each
d Sign Structure(*)(** Each Each Each
Overhead Sign Structure (Mast Arm
Typel(*)(**) Each Each Each
e ansas

Department of Transportation
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Computations of Quantities

Minimum Measure  Minimum Compute Minimum Pay
Section _Section Title Pay Item Unit Comps _to Nearest to Nearest to Nearest
722 Sign Structures & Bridge Mounted Overhead Sign Stiucture (Single Tapered
Sign Attachments (cont.) Tube)(*}**) Each Each
Remave and Reset Sign Structure (***) Each Each
Reset Sign Structure (' Each Each
Sign Structural (***) Each Each
723 ") Membrane
Membrane savo X oaFr 0.15avD saro
724 Bridge Backwall Protection System _Bridge Backwall Protection System savo X__01FT 0.15avD sarD
725 Abutment Drainage Systems Abutment Strip Drain savo X___01FT 0.15aYD saro
726 Concrete Masonry Coating Concrete Masonry Coating savo X___01FT 0.15avD savo
727 Repalr (Structure) Bridge Repair Lump Sum Lump Sum Lump Sum
Jacking of Existing Structure Lump Sum Lump Sum Lump Sum
Raise Expansion Device Each Each Each
Remove and Reset Expansion Device Each Each Each
Reset Existing Bearing Each Each Each
728 Bridge Curb Repair Bridge Curb Repair LNFT 0.1 LNFT [T
729 Multi-Laver Polymer Concrete Multi-Layer Polymer Concrete Overlay
Overlay savo X 01FT 0.15avD savo
730 Epoxy Resin Crack Repair Epoxy Resin Crack Repair LNFT 0.1 LNFT LNFT
731 Area Prepared for Patching Area Prepared for Patching savo X 01FT 0.15avD 5QvD
(Existing Concrete Bridge Decks)  Area Prepared for Patching (Full Depth) savp X 01FT 0.150vD saro
Area Prepared for Patching (Poured with
Overtay) savo X 01FT 0.150av0 saro
Reinforcing Steel (Repair) (*) (**) (Set Price) LBS X___01FT 18 10185
732 Machine Preparation (Existing Machine Preparation ()
Concrete Bridge Decks) savo X___01FT 0.15avD saro
733 savo X 01FT 0.15avD saro
734 Structural Plate Structures. (*) Structural Plate Pipe (**) () INFT 0.1 LNFT NFT
() Structural Plate Pipe Arch (**) ( LNET 0.1 LNFT NFT
() Structural Plate Arch (**) (***) LNFT 0.1 LNFT NFT
Precast Reinforced Concrete Box__Reinforced Concrete Box (*) (Precast) LNFT 0.1 LNFT [T
07-07001 Eridge Project Marker Bridge Project Marker Each Each Each
07-07003 Hest Straightening (In-Place) of _ Heat Straightening Repair
Damaged Structural Steel LNFT 0.1 INFT FT
07-07012 Expansion Joint (Membrane Expansion Joint (Membrane Sealant ]
Sealany) LNET 0.1 LNFT WNFT
07-07018 Rolled Beam Detour Bridge Erect and Remove Rolled Beam Detour
Bridge Lump Sum Lump Sum Lwmp Sum
Furnish Rolled Beam Detour Bridge Lump Sum Lump Sum Lump Sum
Page 6 of 14
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* Part V Materials
e Section 5.1 General

Section 5.2 Quality Control/ Quality Assurance
Section 5.3 Mix Design Methods
Section 5.4 Laboratory and Sample Identification
Section 5.5 Required Sample Sizes

Section 5.6 Aggregates
Section 5.7 Inspection and Sampling of Materials
Section 5.8 Nuclear Gauge

Kansas

Department of Transportation
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* Part V Materials
* Section 5.9 Sampling and Test Methods Forward
* 5.9.17 KT-17 Sampling Freshly Mixed Concrete
* 5.9.18 KT-18 Air Content of Freshly Mixed Concrete by the

Construction Manual

* Part V Materials
* Section 5.10 Calculations
* Appendicies
* Appendix A - Sampling and Testing Frequency Chart -
Non-Quality Control/Quality Assurance

* Appendix A is found in the back of the Part V, along
with appendix B,C and D

Department of Transportation
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SAMPLING AND TESTING FREQUENCY CHART
NON QUALITY CONTROL/QUALITY ASSURANCE SPECIFICATIONS

CONSTRUCTION OR
MATERIAL TYPE
2015 Std. Spec. (55 2015)

TESTS REQUIRED
(RECORDED TO)

TEST  [cMS |CODE |VERIFICATION

METHOD

[ACCEPTANCE SAMPLES
& TESTS

DIVISION 300 (continued)

GRANULAR BASE
Sec_307 and 1106 (Contisnsed)

Combined Aggregate (continued) |Moisture Tests [Act g
0.1 g or 0.01% of mass)
Completed Work |Ficld Density Tests KT-13 |ACT a 1000 £ (300 m).
(0.1 o' (1 kg/m’] or 0.1% of  |or KT41
[Moisuare Tests act a 1000 £ (300 m).
(0.1 g or 0.01% ofmass)
DIVISION 400
FORTLAND CEMENT Shamp. [AcC 0 [As needed to conrol product.
CONCRETE STRUCTURES 1(0.25 s [5 ma]y |min. 1 set of tests every 50 yd*
[AND MISCELLANEOUS (50 m'). Select initial sample
[CONSTRUCTION from frst 2 or 3 loads and then
Sec. 401,402, 703, 710 a0d 717 Lom o randors bass or 2y
lconditions ndscate
ermperanac ET17 Jacc
(1 °F [0.5 °C])
[Mass per cubic foot KT20  |ACC
(01 bifi3 1 ki)
. Content KT-18, lacc
1(0.25%)
[Moisnare i Aggregate Minimsem of 1 i AM
(0.1 g or 0.01% ofmass) 0d 1 i PM dising
concrete mixing
operations
Deasity of Fresh Concrete KT-36  |aCl a 1 per 150 yd* (150 ar’) for thin|
@1 WA (1 kg’ d |overlays and bridge deck
[wearing surfaces
27 2016
Appendix A Revised 2016
Department of Transportation
onstruction Manual
SAMPLING AND TESTING FREQUENCY CHART
NOXN ITY CONTROL/QUALITY ASSURANCE SPECIFICATIONS
[TESTS REQUIRED TEST _ |CMS |CODE |VERIFICATION _ |[CODE [ACCEPTANCE SAMPLES
|CONSTRUCTION OR ((RECORDED TO) METHOD SAMPLES & TESTS & TESTS
AMATERIAL TYPE | (Note 1)
2015 Std. Spec. (SS 2015)
[DIVISION 400 (cantinued)
PORTLAND CEMENT [Pecmeaiity KT730r [VER I T pes mix design per [Acceptance of contracton s
[CONCRETE STRUCTURES [(0.001%. KT-73 or 10 coulomb, AASHTO project. jmux desagn by KDOT.

|AND MISCELLANEOUS
[CONSTRUCTION
[Sec. 401, 402, 703, 710 and 717
((continued)

(1 IbF[1N).0.1 i [1 men]. 1 poi
[[0.01 MPa))

KT-76

KT22 aad [VER B

Bridas Deck Ol (all
classes except ths
overlay) Min. of 2 sets
of 3 pes pour or major
i design change and
1 setof 3 per 100 345"
(100 o)

Thin Overlays 3nd
Brdgs

Min_of 1 setof 3 per
150 yd® (150 ) per
placement or major
i desiga chaage

Appendix A

2016
Revised 2016
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SAMPLING AND TESTING FREQUENCY CHART
NON QUALITY CONTROL/QUALITY ASSURANCE SPECIFICATIONS

TESTS REQUIRED TEST  [cAIS [CODE [VERIFICATION |CODE |ACCEPTANCE SAMPLES
CONSTRUCTION OR (RECORDED T0) METHOD SAMIPLES & TESTS & TESTS
MATERIAL TYPE (Note )
2015 514, Spec. (5 2015)
[DIVISION 400 (continued)
PORTLAND CEMENT Clioders Dalied Shaffs 1 et of

(1 16f[1 N]. 0.1 in [1 mam). 1 psi 3 per shatt misimum

[0:01 MPa) (continued) aad 1 0f 3 set per 100

va' (100 m’)

Sec. 401, 402, 703, 710 a0d 717
(contined) (all classes) Min. of 2
scts of 3 per pou or
msjor mix design
ctiange and onc set of 3
per 100 343 (100 m3).
Waive the 2 sets of 3
sisaias for poues of
less than 20 yd3 (20
u3) that ave os-
crtical elements

(Thas ncludes 31l
stractural conerete not
classificd 2s bridge

checks, ditch lining,
bridge substructure,
hubguards. bandeails
etc)

9727 2016
Appendix A Revised 2016
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Documentation

»
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Documentation

* Definition
* Source
* Merriam-webster.com

* The documents, records, etc. that are used to prove
something or make something official

* Dictionary.com
* The use of documentary evidence

Department of Transportation
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32




Documentation

Kansas

Department of Transportation

Documentation

* What is to be documented?
* Everything
* Conversations; If you stated it or your heard it,
document it. Relevant to the contract

documents. Facts only! No thoughts, opinions
or hearsay.

* Measurements; Actual and that which are
physically conducted or calculated.

* Length, width, depth
* Feet, square feet, square yards, cubic yards

* Pounds, tons Kansas
* Equipment and personnel Beariacof Tsodsion

33




Documentation

* How is to be documented?
* Documentation Manual
* |. Purpose: A uniform method, greater efficiency

* |l. Scope: Manual demonstrates by example, minimum
reporting requirements

* |Il. Definitions:
* A. Field Book: A permanently bound book used for

the entry of information. A computer is not
considered a field book.

Jm‘(ansas

rtment of Transportation

Documentation

* How is to be documented?
* Documentation Manual
* ||l. Definitions:

* D. Source Document: Any permanent record
inscribed showing the origin of the information itself
and such data. i.e. A Field Book:

Department of Transportation

f Transp
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Documentation

* How is to be documented?
* Documentation Manual

* |V. Introduction to General Index: The Index is broken
down into separate divisions coinciding with the 2007
Standard Specification for State Road and Bridge
Construction. Each division is further broken down into
various example plates.

Jm‘(ansas

rtment of Transportation

Documentation

* How is to be documented?
* Documentation Manual

* V. Documentation of Field Records: Documentation
shall be made to substantiate payments. All field book
entries should be made using 2H lead. Original entries,
later determined to be error, shall not be erased. A line
should be drawn through the incorrect details and the
correct details should be entered directly above the
stricken material. All corrections and reference
notations should have the initials of the person makgﬂsas
the corrections and notations.
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GENERAL INDEX

Division 100 - General
Index to Field Books
Inspector Verification
List of Contractor's Equipment
List of Contractor's Personnel

Division 150 Equipment

Division 200 - Earthwork

Division 300 - Stabilized Subgrade. Base and Shoulders

Division 400 - Concrete

Division 500 - Rigid Pavement
Division 600 - Flexible Pavement
Division 700 - Structures

Division 800 - Incidental Construction

Division 900 - Roadside Improvement

Computations of Quantities (Measure to — Payv to) ans aS

Department of Transportation

Documentation

* Diary
e CMS Procedures Manual

The CMS Project Diary should contain a day to day record of all significant items relating to the
project. A partial list of items to be noted in the diary is:

Working days or reason for not charging time.

Weather.

Orders given the Contractor, and to whom the order was given.
Important discussions with the Contractor or his/her representative.
Controlling items of work and equipment being used.

Official visitors and inspections.

Work or material rejected, and reasons.

Time of shutting down or resuming of work, and explanations.
Work done by Contractor’s forces during the day.

. General purpose of work.

. Account of any time by Contractor’s personnel and equipment on disputed items of work.

. Length and cause of any delay.

. Arrival and departure of major equipment.

. Record of telephone calls.

. Unusual conditions, if any, such as high water, bridge failures or slides.

. Progress of staking and surveys made. B ans aS

Department of Transportation
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* Section 700

* Documentation Manual _ Drilled Shaft

RECORD OF DRILLED SHAFTS |Br. No 16.41 Abut. No 1
Measured Plan__ | Measured | Vertical Date
Shaft Plan Diameter Depth Depth | Alignment | Checked
No. Diameter Shaft Shaft Shaft Check Insp.
THIS PLATE IS AN OPERATION‘LQL CHECK USED
TO VERIFY THE ACCEPTABILITY OF THE WORK
COMPLETED. THIS CHECK IS BACKUP DATA FOR
INFORMATION SHOWN ON THE "RECAPITULATION
OF DRILLED SHAFTS COMPLETED".
English = feet and inches B ans aS
Metric =(meter and m":ime‘efﬁ) Department of Transportation
* Section 700
* Documentation Manual _ Drilled Shaft
RECAP OF DRILLED SHAFTS COMPLETED
Shaft | Measured | Plan Pay Accum. Date Reference
Location No. Length Length Length Pay Completed| Insp Bk/Pg | Remarks

<ansas

artment of Transportation
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Documentation

* Section 700
* Documentation Manual _ Piling

RECORD OF TESTED MATERIALS RECEIVED AND USED

MATERIAL: STEEL PILES (Type)

| | Accum
TEST REPORT DATA Field Data Quantity
Date CcMs Heat Number | Quantity Field Number | Quantity | Received Date
Checked D Number | of Pieces | (Lin. Ft.) Ident. of Pieces | (Lin.Ft.) [ (Lin.Ft.) INSP Used INSP

<ansas

artment of Transportation

Documentation

* Section 700
* Documentation Manual _ Piling

LOG OF TEST PILE DRIVING

LOCATION: PIER NO. 1 DATE 6/15/2002

TYPE OF HAMMER: DELMAG DIESEL (D-12)
BM2 351 1252.67 1249.16  TYPE OF PILE: HP 12X 53
PIER1HUBB 3.48 1249.16 WEIGHT OF HAMMER: 8250
COMPUTATION FORMULA USED: WEIGHT OF CAP: 1740
P= 2xWxHx0.80 PLAN LENGTH OF PILING: 87 LIN. FT.
S+01(X/W) WEIGHT OF PILE PER LIN. FT. 53 LBS
Distance [+ d
Blows Point of of Tip Drop Average | Bearing

Pile Cutoff Per Pile Below of Power

Number | Elevation Foot | Elevatioin| Cutoff | Hammer | inInches | in Tons Remarks Insp

Note: This plate is to be used in addition to the data normally recorded on the log of pile driving.

<ansas

artment of Transportation
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Documentation

* Section 700
* Documentation Manual _ Piling

PILE DRIVING NOTES Lc Lc
PIER NO. 1 DATE: 6-15-02 3 BR PIER
BM 2 3.51 1252.67 1249.16 - 1 2 7 8 13 14
BM 2A 6.41 1246.13 = 4 3 10 9 16 15
FORMULA USED P=2xWxHx.80 el 5 6 11 12 17 18
S+0.1(X/W)
-5 Avg.Pen. | Computed Top of Piling Cut Actual Length § Length '§, s
Pile g. E Last 20 Bearing After Driving Off Length Pile in ﬁ,g Ordered § '6' : Meas.
No. g Ee Blows inTons Rod |Elevation | Elevation | Cutoff Leads ;B. E & Acc. EE £ Thick | Insp
TYPE OF PILE: HP 12 x 53
MINIMUM BEARING: 60 TON/PILE (a'ns aS
HAMMER TYPE: DELMAG (D-12) DIESEL atmentof Transportation
Documentation
* Section 700
* Documentation Manual _ Piling
RECAPITULATION OF PILE DRIVING QUANTITIES
Length Accum Accum Accum :=: g I
Pier or Ordered Length Length Length Length Length ‘E EE ] Refer
Abut and Ordered | of Pile of Pile of Pile otpile | 5 b H § BK. | PG,
Date Number | Accepted & Acc. in Place in Place Cut off cutoff |2 3 £% | NnO. | NO. Insp

<ansas

artment of Transportation
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Documentation

* Section 700
* Documentation Manual _ Reinforcing Steel

Tested Material Received Used and on Hand Plan Quantity
Material: | - Reinforcing Steel (Grade 420)
Date Test Report Data Field Data Distribution of Materials.
Checked | CMSID Ident. Qnty Ident. Qanty Insp. Received Date Used On Hand Insp.

A field record of the tested material is necessary to eliminate the possibility of using untested
materials or causing unnecessary delay due to performing a check of the office records. This
plate supplies the field inspector with a complete record

If a field copy of the test reports are available, materials received can be checked on it.
The distribution record is optional with the individual.

<ansas

artment of Transportation

Documentation

* Section 700
* Documentation Manual _ Reinforcing Steel

Reinforcing Steel Check

Date Size pacil Clearance

Checked Bar Plan Actual Plan Actual Plan Actual Insp.

Note: In order to be assured that the reinforcing steel in a structure is placed in conformance
with the plans and specifications, an actual count of the bars and measurement checks of the
spacing is required, however; in many cases it is not possible t

<ansas

artment of Transportation
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Documentation
e Section 700

* Documentation Manual _ Reinforcing Steel

RECAP OF REINFORCING STEEL | [ [ ] [ [ ]
Reinforeing Steel Reinforcing Steel Mesh Reinforcement
Accum Refer. Accum Refer. Accum Refer.
Date Lbs. Lbs. Bk | Pg Lbs. Lbs. Bk | Pg Lbs. Lbs. Bk | Pg | Est No. Insp.
THIS PLATE PROVIDES DOCUMENTATION OF THE ACCUMULATION OF THE INDIVIDUAL PAY ITEMS LISTED
FOR ESTIMATE PURPOSES. QUANTITIES SHOWN ARE BASED ON PLAN QUANTITIES AND ARE SUBJECT
TO REVISION BASED ON FINAL COMPLETED QUANTITIES.

<ansas

artment of Transportation

Documentation
¢ Section 700

* Documentation Manual _ Concrete Testing

CONCRETE TEST DATA -
Date

Time

Station
Theo.Wt.

Per Cu. Ft.

Wt Bucket,
Conc &

Glass
Weight of

Bucket and

Glass

Meas. Wt

Corr Factor

Corrected

Weight

ICu.Ft.

This plate is an operational record

of the tests performed

during the placement of
Weight

f the concrete pavement
Difference

% Air

Slump

<ansas

artment of Transportation
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Documentation

| POPULAR LINKS | CONTACT

Enter Search Term(s):

HOME TRAVELER INFORMATION DOING BUSINESS INSIDE KDOT PROJECTS/PUBLICATIONS PUBLIC INFORMATION

DOCUMENTATION MANUAL

General Sample Diaries
Table of Contents Project Diary
Division 100 - General Traffic Control
Division 150 Equipment 2-22-10 Erosion Control. Structures. Grading
Division 200 - Base
Division 300 - ubgrade. Base and 9-21-09 Asphalt Plant
ision - e Asphall Pavement
ivision - Rigid P n Concrete Pavement
ivision - Flexible Pavem
Division 700 - Structures 4-20-10 Checklists/Manuals
Division 800 - Cor ion Construction Checklist
Division 900 - i Construction Manual
1c Documens for Pay Guaniis K
S dnsas

Department of Transportation

Documentation

*#1 Rule about documentation...

IF IT ISN'T DOCUMENTED,
IT DIDN'T HAPPEN!

Kansas

Depariment of Transportation
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Documentation
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Bridge Construction
Manual

Department of Transportation

Bridge Construction Manual

Where do you find the Bridge Construction Manual?

It is housed in the KDOT Bureau of Structures and
Geotechnical Services home page under ‘Fabricator
Information’

The direct link is:

http://www.ksdot.org/bureaus/burStructGeotech/constr
uctionmanual/bcm.asp

Department of Transportation




Bridge Construction Manual

{ |- e S

be @ senv B root ° 5 xoor g 0~ Pager sy Toon- @- ©

KDOT: Brdge LRFD Design .. | 3

T —

HouE TRAVELER INFORMATION DOING BUSINESS INSIDE KDOT PROJECTS/PUBLICATIONS PUBLIC INFORMATION

BRIDGE CONSTRUCTION MANUAL

Disclaimer: This website and Gocuments are Provided for Use by persons oufside of fhe Kansas Deparment of Transporfation as Information
only. The Kansas Department of Transportation. the State of Kansas. nor s officers or employees. by making ihis websiie and documents
avalabie for use by persons outside of KDOT. does nol undertake any dulies of responsibillies of any such person or entity who chooses 1o
use this website and documents. This website and documents should not be substituled for Ihe exercise of 3 person's own professional

Judgment nor the defermination by coniraciors of the appropriate manner ar ¥ consiruction on projects under their control. 1t
USers obiIgation to make Sure that Ne/sne Uses the appropriate Praciices. Any Person Using this WebsIte and documents agrees that KDOT wil
ot be liable for any commerciai loss. Inconvenience. 1055 of use. tme. data. goodwill. fevenues. profiis. or savings. or any other s

incidental, indirect, or consequential damages in any way relaled to or arising from use of this website and documents.Chapter 3 of the LRFD.
Bridge Design Manual

Firefox users: Firelox's embedded pdf viewer does nol always properly render the pdf. Please right cick any pdf inks and select "Save Link
s to download the pdf and view wilh adobe reader.

1.0 INTRODUCTION 2.0 CONTRAGTOR CONSTRUGTION STAKING
(Updated 1026/11) (Updated 5/21112)
Pubished Pubished
2.0 TEMPORARY DETOUR BRIDGES 4.0 EXCAVATION AND EMBANKMENTS
(Wpdated 101/07) (Updated 1101107y
Pubtshed Unter Development
s1msEwaLLs 5.0 FOUNDATION GENERAL
Wpastea srzsio) (Wpaated 10107y
Pubihed Uncter Development
Wpdated 5721/13) (Updated 1/11/08) Department of Transportation

Bridge Construction Manual

Kansas Department of Transportation Bridge Construction Manual

5.0 DRILLED SHAFTS
Table of Contents

5.0 DRILLED SHAFTS 1

4.1 General . . . 1

5.4.2 Bid Items: 2

5.4.3 Equipment: ..o RS O [ 3

5.4.4 Materials 5

5.4.5 Investigative Core Hole: ..........cccoooiiiiiviinicicins

5.4.6 Drilling (Excavation): ...

cket:

5.4.8 Reinforcement: ..o R

5.4.9 Casing:

5.4.10 Concrete Placement: ............... S
5.4.10.1 Cleanliness:
5.4.10.2 Placement;
5.4.10.3 Concrete Volume:

4.11 Cross Hole Sonic Logging: ... .

5.4.12 DRILLED SHAFT REPAIR (Repair of voids)

Appendix

APPENDIX

ansas

Department of Transportation
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Bridge Construction Manual

Temporary Casing:

In sandy itions it is typical to vibrate the temporary casing to full length and seat it into the
excavate the overburden material.

Kansas

Department of Transportation

Bridge Construction Manual

» Offer commentary on KDOT specifications

+ Highlight good practices

* Introduction for inspectors, and designers
* Pile Driving worked examples

* Drilled Shaft guidance
* Traps to avoid/be aware of during construction

* No longer being updated

» Chapters with active hyperlinks are only chapters
available

* Feel free to contact me for structure related
questions or guidance Kansas

Department of Transportation
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Project Plan Sheets

PL-1

Project Scope

Project Index

s o s TaTe or xavsas s
L0 OF SHEETS, DEPARTMENT OF TRANSPORTATION 04 N0, T1-58 K-07I-01
| e s Re-40T600

FOUNDATION TREATWENT AND COUPACTION
544 PLAN-PROFLE SHEETS

16 RENFORCED SOL SLOPE OETALS PLAN AND PROFILE OF PROPOSED GRADING
At STATE HIGHWAY SURFACING

20 APPROACH SLAB DETALS FEDERAL AID PROJECT BRIDGE

23 FLUME INLET DETAILS us 77 PAVEMENT MARKING
25-30 GUARD RAIL DETALS. SEEDING

34 RCB AUKLURY DETALS =
CULVERT EXTENSON DETALS €S graoe  aEGn [

3663 BROGE -aTT (062 Galeg to 558 ka-orieol

B0 BROGE EXCAVATIN Projet 17-50-5-4000r (1949 rosoarniom

85 SUPPORTS AND SPACERS FOR RENFORCNG STEEL
8 STANOARD PILE OETALS
8 SWWARY OF oUMNTITEES
80-34. TEMPORARY PROJECT WATER POLLUTION CONTROL
TREE PLANTNG 0ETALS
% SEONG
ST PERMANENT SGNNG
PAVEMENT VARKNG.
SUMIARY OF QUANTITIES SURFACNG
NCNG

"S- iamose)
20158

Kansas
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OF SHEETS

TITLE SHEET H 1 H
Location Description

4 FOUNDATION TREATMENT AND COMPACTION

544 PLAN-PROFILE SHEETS

15 R/W MONMENTS

16 RENFORCED SOL SLOPE DETALS

T RP RAP DETALS

1B DITCH LNNG

19 PAVEMENT DETALS

20 APPROACH SLAB DETALS

2 MISC. APPROACH SLAB DETALS.

22 EXPANSION JONT DETALS

23 FLUME INLET DETALS

24 GUARD RAL LAYOUTS

25-30 GUARD RAL DETALS

3 CONGRETE END SECTIONS

32-33 RCB EXTENSION DETALS.

34 RCB AUXILWRY DETALS

35 CULVERT EXTENSION DETALS

36-83 BRIDCE NO. T7-58-.77 (©62)

84 BRIOGE EXCAVATION

85 SUPPORTS AND SPACERS FOR REINFORCING STEEL

86 STANDARD PILE DETALS.

87 SUMMARY OF QUANTITES

BA-34 TEMPORARY PROJECT WATER POLLUTION CONTROL

S5 TREE PLANTING DETALS

o o Sia. € Sfa. 3675.00  BEGI e e B

T e sowe T ol i 158 Faoe-a -
PAVEMENT MARKING Sta. 36+75.00 Sto. B2+26.70
SUMMARY OF QUANTITIES SURFACING Frofect F7-58--40%(7) (1943). ProJect No. 77-58-F—~409(TX 1943)

CONSTRUCTION SEGUENCING
TRAFFIC CONTROL
EARTHWORK COMPUTATIONS
CROSS SECTIONS

Scals *=

St0. 60+78.25

Br. No. 77-58-14.77(062)

o 2’3;;\53- Weatharing Steel
ing
Spans

=R Kansas

Department of Transportation
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SUMMARY OF QUANTITIES

* Piles Bridge Abutment Bedding Slope
(Steel) Backwall Strip for Slope Protection
(HPI2x74) | Prot. System Drain Protection |(Riprap Stone)
(Light 24")
Lin. Fi. Sq. Yds. Sq. Yds. Cu. Yds. Cu. Yds.
F
*NOTE: Use only HPI2x74 * Summary of Piling:
steel pile on this proJject. Abutment No. | 9 @ 68 ft.

FPILING: Drive alf pifing to bear upon the limestone of The Neva Member.

Driving shall stop when in the opinion of the Engineer addifional driving LRFD DESIGN PILE LOAD:

may damage the piling. Drive all piling fo the Pile Driving Formula Load Design Loading (Tons/Pile) Sirength — Service Phi
of: Abutment *#/ 154 09 0.60

Abuiment #[: 154 Tons

As @ minimum_drive each pile fo the load and penefratiol
any locaiion wihere problems are experienced,
pile damage 15 suspected, or the Pile Oriving Formula Load ocours
s;gnmcunﬂy above The desfgn Dile Tip elevation, the Engineer may request
that the Pile Driving Analyzer (PDA} equipment be used.

Kansas

Department of Transportation

EUBANAUENT: Conplt fho embantmentofte abuimerd as shaen on fhe
Bridge Excovation sheaf prior fo driving the abutmedt piling or
commencing with the abuTment foafing excovation.

Bmms EXCAVATION: Efevation 1092.90 shall designare the Exoavation
Plane of Class | and Ciass W Excavation; Class | abova the
ptm Class il below ihe plane. See the Bridge Excavation sheet for the
linits of pay sxoavation.

\BACKFILL COMPACTON: Compact backfl at the butments.

PILING: Drive afl iling to bear upon the [imestuns of the Neva Member.
Driving shalf stap whan in fhe oinion of fhe Enginear odditional driving
may damage fhe piling. Drive afl iting to the File Driving Fermuia Lood
of:

Autment #1; 154 Tons

As o minimum drive each pile fo the ioad and panstration, but in o

case shall the pile be driven fo mare than 110X of Pile Driving

AF ary looation where problsms are experienced,

the Pile Driving Formufa Lood occurs

the design pile fip clevation, fho Erginesr may request
that the Pile Briving Analyzer (PDA) equipment be used.

REMOVAL OF EXISTING STRUCTURES: Removal of existing sfructurs rs
el In e b lfen, Renavalof Exisfing Siruchures. Lumo
Wirh the axcaption of the stesl covr piatas ovar the roodway and m
5ridae rumisr e ol mteriols romorad Trom fhe exsting sirugtre
‘shall bacome the property of the Corﬂ tractor, mmmm
the sife.

EXISTING STRUCTURE: Plans of the axising clruclure are on e and
o inspection by qualified biadsrs at Bridge Office.
0T Ersamime S Building. 700 S Harrison, Togeka, KS.

BROKEN CONCRET: Wasls 1o bruten corcrefe fron it wm‘m;l i an
sites provided by the Confracior and approved by the

DEMOLITIGN PLANS: This 15 o Catoquy A Donofiton. Submifdefated
Demolition Plans fo fhe Fisld Enginesr per KEOT Specifications. Mo
Demaiton i it egin without approved Denafon Pans. A
jcensed Professianal Engineer is nof required.

SLOPE PROTECTION (fiiprap Stone): Place Siope Protection (Riprap Stane)
ta ife limits and thicknesses shown on the plans ar os dirscted by fhe

FENFORCING STEELs Al rirforcing st dTamions 0 10 %4 ohiwiin
o bars uniess offerwise noted.  All reinforcing stesi, exospr e spiral
o, shallconform. 7o T raquiranerts af ASTA 4815, Grodo 50,
Spirabars oy e oo rerehents of aer ASTU AGIS (G, 40

ar AB2.and are included in the bid ifem "Reinforcing
o o,
Where nan-coated bars come in confact with epoxy codled bars, they nesd
ot be coated.

CONCRETE; Supersiructure concrefe is bid as Concrefe Grade 4.0(AENSA),
Subsricturs owcrele s, Bd o8 oty Grode AAEL. If desirea,
tne use Grads 4.0 in the fodtings and in he
anufants doow 1o cveTrcion Jai, Bevel ol expaed edges o i
concrate with a %" triangular molding, mmwme nated on the plans.
Construction Joinfs are optional, but if used. piaos ony al locations shawn.
o o8 doetions approved o 1 Encinest

PLACING SEGUENCE:The Contractor will odhere fo the placing direction/
saquence shown on the plans. Chonges will b accapted only if the
Corfractors Engineer od Justs fhe chamber diagram so fhat fhe Fabricator
nanndjux”mwaa:mmw and headed stud anchor
This revised diagram will be approved by ihe design Engineer priar fo
deck formicg, If profile grinding decreases the clearance fo the fop mat
of reinfarcement fo less fhon 2/3"a polymer overiay will be placed at
o cost fo the State.

CONCRETE PLACING: Place and hand vibrafe all concrefs for Abutmert #1
abave the construction Joint fo ite baftom of atn just o to
o orml g i aperclfone, Go 1 wark 1 & #amar 10
eold joints in gither the Siob or in Abutment #1.

eights acoardingy.

CONSTRUCTION LOACS: Oniy o raffi is permited. an fe raw sub-dect.
deck or any concrete overloy during the seven day curing
Deriah eap ry vposss geox we QUG Th. 9-dty euring erio, Sea
KEOT Specifloations.

ABUTWENT STRIP DRAIN: Sea the Ganaral Nates on the *Abutment Strip Drain
shest.

BRIDGE BACKWALL PROTECTION SYSTEM: See the General fotes on the
*Abutment Strip Draint sheet.

CUANTITIES: Hone 1 ko asparialy Lo e Sy of Quarfitias o
subsidiary fo otter ifems i fhe propusa

TEMPERATURE: The design tamperatura far il dimensians 1s 60 F.

DIMENSIONS: All dimensions shown on ite design plons are horizonial
dimensions uniess offerwisa nofed, Make necassary allowancas for

roadway grade and cross slope.

GOVERWHENT BENCH WARKS: Froserve oy Nfonl Geadsfc Survy fench
imarks thaf ara iocated on the projact. Notify Mr. Monros
State Geodlic Advisor, Bureau of Design, KDOT, arrms)zse-&a.)s.;f
ary goveroend bench arks are in danger of Being destroyed due fo
consiruction. NaiifToation shall be given 30 days pnor 1o the stort of
construction, The Naffonal Geadetic Survey will secd porsannel to relecate
6 bench mark or iSsus InStrUGYions CONGBrAing ifs. reicodtion.

EIE/NG STAT/DN Pravids the Um?ad States Gso!ognaaﬂ Survey lU $G$J with

m o ety Sirean dagng hardware 1o i brdgs.

Trre /amr ond equiomerd requied 1 parfor s work willbe.

Mmmwwwmf the contracs.

S e LS55, o Cor e 78 wirk

Jim Putnam

U.5. Geological Survey
482/ Quail Crest Place
Lowranos, KS

Phone » 785-832-3541

Kansas
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€ Sta. 60+40.00 Remove
Br. No. 77-58-/4.77(0/3)

Sec 2 T45 RTE B s 1 J ¥ \ 160" - 2 & 200" - 160"
= = [ / Continuous Low Steel Truss (SLTC) Spans
= <] L 26 Roadway )
N 8 : g = | RN N
0 Caties. —— Existing R/~ - Il

i
SR

#=) Ak

i
¢ Propdsed US—77 =€ Project]
T !

752N I

;ﬁ
M%\

AT

EETaT s
TG

W Proposed RIW~

M Yo

Limit of Slope Profectiol
(Bedding), $tg. 56+67.

plomy o) 01

U Nore

H - L
€ Sta. 60+78.25 Construct

Br. No. 77-58-14.77(062)

165 - 2 @ 2107 - 165 l :

Continuous Composife Weathering Steel

Welded Plate Girder (WWCC) Spans ansas
40’ Roadway

Department of Transportation

Br. Length:

Station & Elevation Info:

756.5" EWS-to-FWS

210

Span: 1

%i 3 Qup De W, I

S | cnoth G K

84lls3; 9 S
777777777777777 Sa[284 . Y £
5 ‘D’G N Historic HW. = E"J‘“ I

------------- ‘gs“-‘ﬁt;“. 9 @S
THhS|la®hS b &S

‘

Top of Pile | Historie HW. (1993) ] 3
R —- (w/ Tuitle Cresk Control} b e m e

i

- Elev. - 138.14---
ElL =1/38.3

00 Design HW.———— 4~ a
(w/0 Tuitle Creek Confroll=

2
Elev. = [139.6¢

i
| ‘
: ey RGCEE T = z==- 4 -3 El = 1117.48 ] ‘
1 9-HPIZXP4 Slope Profection % AR _— = T —
Yy A —— (Riprap Stone)(Light 24) L&g8- =2 . | Iop of Drilied Shaft| ||l 7 =~ _
| gk " FElev. = 1107.50 | ~
! ' ! f ; o=
i i i , i
57400 58+00 53401
* See 'CONTOUR MAP" SHT. ELEVATION
for Abutment #/ Siope 165°- 2 @ 2I0 - 165

B.M. #16 %" bolt head in SE end of S hubguard of

bridge over Biue River Profection Detail Continuous-Composite-Weatgring S
8.8 Lt. €Sta 56*81.0 Elev = 1146.04 Welded Fldte Girder (WWCC) Spans
Pile Bent Abutments, Column Bent Piers with Webwalls ansas

40’ Roadway
Department of Transportation
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Profile

165"

[
1 o
| 2 Qrop Design H.W.
= ¥ = 255 b
ks M :
,,,,,,,,,,,,,,,, I g ¢
Ay ;
w a8 g0 ) d
,,,,,,,,,,,,, i el ] EEETBIRNI, VR
& &S o 3
== = ]

¥ =1 Historic HW. (1993)
- Elev. - 1138.14-—-----+ fl I - (w/ Tuffle Creek Confrol) _-_______| ____________=
> El = 1138.3 i

o\ T
N Eev.- 11308

Slope Protection = e
Top of Drilled Shaft| __

Elev. = 1107.90

% See "CONTOUR MAP" Sht,
for Abutment #! Siope

e Kansas

Department of Transportation

4

£3 3

I 3 Pl T

i1 |ii] Siope Protection ;| al 2 ‘

r1 || (Aggregate) (5°) L. = 1
O] a =4 T ey "
PRI - u 1-6" N, e i
e ——— - N "

Slope i ! "
Profectioh v
.4 F
(Shot R(zck)‘l b 6
(L] "
Level EI. 10860 ... ..

(See Detail A) ( ) 639+00 y Berm E
Bottom of Footing | Ordindry HW Design-iwW
Elev. = 1054.42 Streambed El. 1066, El. 1076.4 El1082.7
= oy __FLipre |-V = 7.80 ft/s
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(Elevation View)

Rock Toe
(See Derail A)

artment of Transportation

o o B
€ Piles _ = b o) i
Abutment No.l ol B g Pam 6l ]
Sta, §I+35
Sra. 637+85.00 £ % % ¢ Pias ML Ee rws
o T ‘ ? ;; & “ Abumment No.2 Sta. 61337255
M e B = s Sta. 639-36.00
o @ Prodrilied| |t 9 w
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o
o _Pragritied, i
N 3t =
¥ S & 5
\ i J
: i X
hy e -
| i il 5 £ K63 -8 P
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1145
125

105

1085
1065

1045

55 ——Eskridge hale—Formation 2k

!
!
TTE]]
0713

1025

v
I
I

185 ______ Lo
'
|
I

Burr -Limestone- N‘dgr.

T
]
,,,,,,,,,,,,,, oo
]
|
I

Sta. 58+67.00

|

Brg. Pier #1

PILING: Drive all piling fo bear upon the limestone of the Neva Member.
Driving shall stop when in the opinfon of the Engineer addifional driving
may damage the piling, Orive all piling fo the Pile Driving Formula Load
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400’ Roadway
1o 200 200 liaed
Crown Grads _' ige
él%!f,d, ‘ % #5AD3 (EF)
€ Brg.
= LAl | Elor. C I
= J
#5402 o et =
Spa. w/*5A3
£5AD2 I L
Eer & | I ] PEgl|
53 A ! e
i, ]
d=—h =t = = g=—h v B I
i o1 ST HT (i il
Elev. K 1 | | o)
Top or Pile TTT | | | 1 | T | T |
b ae ag! bt b bt REIRE N =
ez | 1] o [ L1 A [ ‘ | T ]
f f
#5A3 Stirrup 3" || 3 Eq| 4 Spa. | 8| 4 Spa. | 18| 4 Spa. _|I"8"| 4 Spa. |8 | 4 Spo. |I'8| 4 Spa. |G| 4 Spa. |8 |3 Eq.|| I
Spooing 70, o o 8 oG " A XA X/ 7.
=1=i0" 210 | -2-10 ‘ =210 ‘ -2-10" ‘ = ‘ -2-i0" | =210 ‘ /=1 042"
HPI2x74 I 6" &6 6 46 46 46" 30
Fill SpaGing "
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ABUTHMENT STRIP DRAIN: The Bridge Confractor shall excavate fo the limits shown on the Bridge
Excavation sheet, grade fhe bottom of the backfill area, place the strip drain, and place the
perforated pipe, the outlet pipe. the CMP, and the backfill. Guide post and coarse aggregate
are subsidiary to this bid item. Guide post and coarse aggregate are not required if the CHP
empties onto riprap.

BRIDGE BACKWALL PROTECTION SYSTEM: Apply a Bridge Backwall Protective System fo the
approach side of the abutments and the wings in accordance with KDOT Specifications and the
manufacturer’s recommendations. Cover the abutments and wings fo the limits shown on the
defails. Prior fo backfilling, repair any damage done to the system at no charge fo the state.

Place perforated pipe next to the strip drain. Use non-perforated pipe outside the limits of
the strip drain. Enclose the perforated pipe with the extension of the filter fabric.
Compact the abutment backfill. See the KDOT Specifications.
Perforated pipe and_non-perforated outlet pipe shall be corrugated polyettylene tubing
conforming to the KDOT Specifications.

Fit the CMP end section with /4" galvanized mesh screen to prevent the entrance of rodents.
Seal the Joint befween the outlef pipe and the end section with a Joint sealer. Place coarse
aggregate at the outlet end as shown.

Grade the bottom surface of the excavated area fo drain. Backfill this area with a cohesive
type soil. The soil should be a silfy clay or clay under the Kansas Classification System with
a minimum plasticity index of 13. Compact the material to Type B standards.

Place the outlet pipe on the downstream side of structures over streams and as shown or
noted on other crossings (See the *Construction Layout" sheet).

_ Top of
Slab Rest

Strip Drain

Cotesive soil

SUMMARY OF QUANTITIES (Abutment #1)
Abutment Strip Drain X S5q. Yds.
Bridge Backwall Protection System X 5q. Yds.
ftems Subsidiary to Sfrip Drain
4" @ Perforated Fipe J8 Lin. Ff.
4'@ Qutlet Pipe 26 Lin. Ft.
6"d CMP 8 Lin. Ft.
ftems Subsidiary to Slope Protection (Shot Rock)
Geofextile Fabric X Sq. Yds.

(Bond o Abutment)

Bocktil] Compa
See Standard Speci

Extend filter fabric backing @
and lap o minimum of 6°

B subsidiary to the
‘Abutment Strip Drain

£ Limits of Excavation

fiving (corrugated)
Slope fo Drain (1% grade minimum)
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DT Washer Bolt End
Steel Plate

May be 5 or 6
profrusions depending
on manufacturer and
bolt size.

Feeler Gage
Placed in the gap

between profrusions Plan
at the indentation marks

Protrusions

m REQUIRED MARKING DETAIL

(shows calibrated turn = 3>
Elevation flats from snug tight condition).
Example only, calibrated turn may
be more or less than shown.

TYPICAL DIRECT TENSION INDICATOR (DTI)
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FIGURE 712-1
Bolting Operation Flow Chart
Calibration Procedure

Hardware Validation Calibration

redein®In - 712.3 CONST.
REQ’M.

Repeat Snug
Tight Pattem

b. Bolted Field
Connections, p.

SHUG TIGHTEN &
MARK NUT, BOLT

.
-1

Check CMS for PassfFail Test
“esults for the following by Lot.

ASTM 325
Rotational-Capacity Test
Bolt, Nut and Hardened Washer)

Tum 172 Turn

ASTM F 606 Annex A1
Compression Load Test (DTN

Dol of the
gaps refusethe
005" fesler
gage?

Turn Nut to

—=I 700-55, 56, 57

Bolts have been
over tightened in
thesnugging
process

Do allof the
gaps refisse
the 005" foeler
gaue?

Kansas
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712 - STRUCTURAL STEEL CONSTRUCTION

Has Nut, Bolt and
Plate been marked
properly?

REJECT BOLT

FIGURE 712-2 — Direct Tension Indicator Verification
PRODUCTION
BOLTING
VISUALLY COMPARE
ALL THREAD COUNTS
RECORD REFUSALS
OF .005"

ad

BOLT
Refﬁssals‘) REVIEW SNUGGING
& PROCEDURE —
. DTI Spaces l\Iu.nmum
Bolt Size Installation Refusals
YES

Has element been

turned more than
45 degrees beyond ACCEPT
target rotation?

A 325 A 490 A 325 A 490
5/8 4 5 2 3
3/4 5 6 3 3
Do all of the gaps NO 78 5 6 3 l 3 |
refuse the .005" BOLT 1 6 7 3 7
feeler gage?
1-1/8 6 7 3 4
1-1/4 7 8 4 4
1-3/8 7 8 4 4 [>partment of Transportation
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Concrete & Reinforcing
Steel

Department of Transportation

C&R-1

CONCRETE
STD SPEC Division 400

» Concrete for Pavement
- not used in structures

» Concrete (Grade 5.0)
» Concrete (Grade 4.5)
» Concrete (Grade 4.0)
(
(

* Concrete (Grade 3.0 and Grade 3.5)
» Concrete (Grade 2.5)

Department of Transportation

C&R-2




C&R-3

CONCRETE

STD SPEC Division 400

» Concrete (Grade 5.0) - fc’ = 5000 psi
» Concrete (Grade 4.5) — fc' = 4500 psi
» Concrete (Grade 4.0) — fc’ = 4000 psi
» Concrete (Grade 3.0) — fc’ = 3000 psi
» Concrete (Grade 2.5) — fc’ = 2500 psi

Department of Transportation

f Transp

C&R-4

CONCRETE

STD SPEC Division 400

* Aggregate
* Cement

» Water

* Air

69




CONCRETE

STD SPEC Division 400

* (AE)
* Air-Entrained Concrete
* (AE)(SW)
» Select Coarse Aggregate for Wear
* (AE)(SA)
» Select Coarse Aggregate for wear and Absorption
* (AE)(Al)
» Select Coarse Aggregate for wear and Acid Insolubility
* (AE)(PB)
» Select Coarse Aggregate for use in Prestressed Beams K
Division 1100 - Aggregates ansas

C&R-5

Cement Types

* Table 401-1

* What type in subdeck?
* What type in corral rail?

TABLE 401-1: PORTLAND CEMENT & BLENDED HYDRAULIC CEMENT
Concrete for: Tvpe of Cement Allowed
On Grade Concrete Type IP(x) Portland-Pozzolan Cement
Type IS(x) Portland- Slag Cement
Type IT(AX)(By) Ternary Blended Cement
Type II Portland Cement
All Concrete other than On Type I Portland Cement
Grade Concrete. Type IP(x) Portland-Pozzolan Cement
Type IS(x) Portland- Slag Cement
Type IT(Ax)(By) Ternary Blended Cement
Type II Portland Cement

High Early Strength Concrete Type III Portland Cement
Type L IP(x). IS(x). IT(Ax)(By). or II Cement may
be used if strength and time requirements are met. ansas
C&R-6 Department of Transportation
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Water/Cement Ratios

» Table 401-A1: General Concrete

TABLE 401-Al: GENERAL CONCRETE
Grade of Concrete Ib. Df.(:E'mE'Ill'iﬁllIu&. per vd .]b. of \T‘:l(el' per llll. of
of Concrete, minimum Cementitions, maximum
Grade 7.0(**):MA Gradation 700 0.35
Grade 6.0(**):MA Gradation 650 0.35
Grade 5.0(**):MA Gradation 602 0.35
Grade 4.5(**):MA Gradation 602 0.40
Grade 4.00**):MA Gradation 602 0.44
Grade 3.5 and 3.0(**):MA Gradation 564 0.46
Grade 2.5(**):MA Gradation 326 0.50

General Concrete (¥) (¥%)
*Grade as specified in the Contract Documents
*%Air Entrained meeting subsection 401.3a.

i ined i Lof63213 :

Maximum water to cementitious ratio of 0.50 and a minimum cementitious content of 480 Ibs per cubi_c
xard. Maximum limit of [b. of water per Ib. of cementitious material includes free water in aggregates, but excludes
water of absorption of the aggregates.

Kansas

Department of Transportation
C&R-7 ” ’

Water/Cement Ratios

» Table 402-A1: Concrete for Structures

TABLE 402-Al: CONCRETE FOR STRUCTURES
Grade of Concrete Ib. of Cementitious per vd Ib. of Water per Ib. of
of Concrete, minimum Cementitious, maximum
Grade 6.002=)(*=*)(****): MA Gradation 700 0.35
Grade 5.00*=)(***)(**#=): MA Gradation 602 0.35
Grade 4.5(*=)(***)(****): MA Gradation 602 0.40
Grade 4002 =)(*==)(****): MA Gradation 602 0.44
Grade 3.5 and 3.0(*%): MA Gradation 364 0.46
Grade 2.5(**): MA Gradation 526 0.50

Structural Concrete (*) (**) (***)(****)
*Grade as specified in the Contract Documents
**Air Entrained meeting subsection 402.3e.
*** A geregate as specified in DIVISION 1100.

*#++¥MPC (Moderate Permeability Concrete) C&R-8

I3

Air entrained conerete with a target air of 6.3 = 1.5 percent.

ard. _
water of absorption of the aggregates. B ansas

Department of Transportation
C&R-8 r ?
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Structural Concrete Slump

« 402.3.f

Concrete will have a designated slump
Actual slump must fall within tolerance range
If specified SLUMP < 37, tolerance + %4’

If specified SLUMP > 3", tolerance + 25%
Slump for :

Max designated slump for all other structural K
concrete = 5” andllhd o

rtment of Transportation

C&R-9

Slump Tolerances

* Example #1:

*4” x25% = 17" > Tolerance is + 25%
° 4” — 1” - 3”
° 4” + 1” — 5”

* Acceptable range — 3” to 5”

DEI‘(ansas

C&R-10 rtment of Transportation
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Slump Tolerances

* Example #2:

« 2%” <3” > Tolerance is + 3.”
° 21/4”_3/4” =11/2”
° 21/4”+3A”=3”

* Acceptable range — 1 2" to 3”

Slump Tolerances

* Example #3:

3%” >3” &> Tolerance is + 25%
3%" x25% = %"
3+ =4 %
° 3 1/2”_7/8” =2 5/8”
» Acceptable range — 2 7%” to 4 ¥%”

Department of Transportation

C&R-12




Slump Tolerances

* Example #4:

« 3”7<3” > Tolerance is *+ %.”
° 3”_3/4” =21/4”
° 3”+3/4”= 33A”
* Acceptable range — 2 /4” to 3 4"

Kansas

Department of Transportation
C&R-13 ” ’

Placement Time

* 401.8.a — Mixing, Delivery and Placement
Limitations

» Non-agitated Concrete — place within 30 minutes
of adding the cement to the water

+ Agitated Concrete — use Table 401-5

TABLE 401-5: AMEBIENT AIR TEMPERATURE AND
AGITATED CONCRETE PLACEMENT TIME
Time limit agitated concrete must be
placed within, after the addition of Admixtures

T = Ambient Air Temperature

at Time of Batching (°F) cement to water (hours)

T=75 1% Nons
B=T 1 None
75 =T=890 1% Set Retarder
* If concrete temp. = 90°F, 45 min. placement time Kansas
C&R-14 Department of Transportation

74



Placement Time

Concrete
Temperature
90 degrees or
J 45 Minutes
greater
<90 degrees
<75 deg 1.5 Hours
Air
Temperature 75 to 89 deg. 1.0 Hour ()
>90 deg 1.0 Hour
Kansas
C&R-15 (*) With the use of an approved Set Retarder, time may be increased to 1 ¥z hours.  PermentorTransporition

Reinforcing Steel

* 4 Major Questions:
* Is it Clean and Free of heavy rust?
* Is it properly---
* Tied
» Spaced
* Supported
* Is there adequate clearance---
* From the forms?
* Between the mats?
* From the Top of Concrete?
* Is there a defined pattern?

Kansas

Department of Transportation
C&R-16 r ?
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C&R-22

Reinforcement

Chair—\
\

/ \
/ b

Transverse Remforcement

\ /
/ \
Formwork
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-
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C&R-27

Reinforcing Steel

Construction Requirements:

* Remove heavy mill scale or rust
* Check for proper bar spacing

« Verify the bars are tied adequately
» Spacing of ties meet requirements

* Verify the pattern
* Check for adequate clearance

Department of Transportation

f Transp

C&R-28

Reinforcing Steel

* Tie perimeter steel at all intersections

* Tie rest of steel intersections at 24 inches or less
in all directions

DEI‘(ansas

rtment of Transportation
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Reinforcing Steel

= Perimeter tie location
= Interior tie location

7!!
7”
7”
7”

. Kansas

C&R-29 1 4" 1 4” 1 4” Department of Transportation

Reinforcing Steel

= Perimeter tie location
= Interior tie location
A .
- .
- .,
: A .
we e o & & & & e Kansas
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Epoxy Coated Reinforcing Steel

Construction Requirements:

* Use padded or non-metallic slings

» Patch ALL cracks or defects in coating
» Especially at Ends and Bends

* Use plastic coated wire ties

* Protect from UV light
* Req’d to be covered for long term storage

* Use plastic coated bar chairs

Kansas

Department of Transportation
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K.D.O.T. Steel Reinforcement

TABLE 711-1: BAR SIZE WEIGHTS
) Bar Size Bar Size (;1::‘135
(US Customary) (SI) Lin.Ft.)
#3 or 3/8" 9 or 10* 0.376
#4 12or13 0.668
#5 150r 16 1.043
#H6 19 or 20 1.502
#7 22 2.044
#3 25 2.670
#9 29 or 30 3.400
#10 32 4.303
#11 35 or 36 5313
#14 43 or 45 7.650
#18 55 or 57 13.600
#*Consult with KDOT’s Bureau of Design, State Bridge Kansas
C&R-32 Office, to determine the correct conversion of the 10mm bars. DepertmentofImnsportation
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K.D.O.T. Steel Reinforcement

* Measurement and Payment (Section 711.4)
* Table 711-1 for Weights

« Compute to the nearest 1.0 Ib

* N = number of bars of specific mark ( A3, PB2, etc.)
* L = length of specified bar
« W = weight of bar size in ( Ibs/ft ) (Table 711-1)

» Total Mark Weight =N xL xW

Kansas

Department of Transportation
C&R-33 ” ’

I Rail
4 Spa.
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BILL OF REINFORCING STEEL
Epoxy Coated - Grade &0

Straight Bars Bent Bars
Mark | Size [Number|Length| Mark | Size [Number|Length
o PBS 54 I 4 |5 7 | 24 | o3
g w3 s6 | *10 | eo f *7 R
@™ -8 PW3 = . _
3 (Ej (tE H‘: Sl‘, *0 5? A #7 220 7?*3“
55 | #10 | 48 [4a-0| 5/ | #7 | &0 |13
50 | *10 | 40 |36-3"] S 7 | 52 [14-F
% "‘ -5}\ -LT I Si4 *10 24 |ha=0" 53 *7 52 133
e 57 | *5 | 52 ¥5 | 62 |30
s/ *5 +5 g | 6%
=[5z # | 3 +5 g [lo-5
[} 1
A4, AT, PBI, PBE, & PW @l SI5 | *5 | 20
A4 AT PAILPB6.& PWS V[SI6 | 76 | 20 pyo | A | #4164 |97
x[Si7 | #5 | ig |ea6'| a5 | #a | b7 |62
2 A7 +4 28 | 49|
= +5 6 |48 | R4 | *4 |f20 | 3=2
' F7 | *= 4 o=
-
Calculate the Length | v |z (7
f O A7 b . E| RIZ *5 i44 | 58" a8 *3 384 g
(0] ne ar. 5T *6 | 97 338 RS | *#3 |208 | 4%
o Rio | #3 52 | 4
— I » ’ » ) ” A3 +5 20 |41-8'
=1-4"+1'-4"+2’-1 ZEil g
- 26 | *4 2 [32-8
-_— - - o 55 +4 2 | 30-6
4-9" = 4.75 ft 3| e
) 72 | *4 | B2 [33-8
£ SCi | *4 | 78 | 66
H
L
5 I(Etnsas
C&R-35 —‘ ] Dep of Transportation

TABLE 711-1: BAR SIZE WEIGHTS
Bar Size Bar Size (;Eﬁlf:;
(US Customary) (SD) Lin.Ft.)
#3 or 3/8" 9 or 10* 0.37
Find the Weight (Ib/ft) of :i is & i6 (l’gi;
the Bar Size Being - ~ '
) #6 19 0r 20 1.502
Calculated: = > 2 014
- Bar Size = #4 i 25 2.670
) #9 29 or 30 3.400
* Weight: £10 32 4303
#11 350r36 5.313
0.668 Ib/ft #14 43 or 45 7.650
#18 55 or 57 13.600
*Consult with KDOT’s Bureau of Design, State Bridge
Office, to determine the correct conversion of the 10mm bars.
Total A7 Mark Weight = 28 x 4.75 x 0.668 = 88.844 |b
ansas
C&R-36 Department of Transportation
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C&R-37

Spiral Reinforcing Steel

o-g

T—j I'//o Complete turns
! (Top & Bottom)

20
# 6" Pitch

Department of Transportation

f Transp

C&R-38

Spiral Reinforcing Steel

m Typical 1.5 turns Top & Bottom

Table 711-1 for Weights based on bar size
[(1.5 + 1.5) + (Total Height/pitch)] * pi * dia. * Columns * W
[(3.0) + (21 ft./0.5ft)] * 3.14 * 2°-8” * 3 Cols. * 0.376 Ib/ft

[3.0 + 42.0] * 3.14 * 2’-8” * 3 Cols * 0.376 Ib/ft

(45.0) * 9.42 * 0.376 Ib/ft * 2’-8”

159.386 Ib/ft * 2’-8” =
159.386 Ib/ft * 2.66 ft = 423.97 Ib = 424 |b

DEI‘(ansas

rtment of Transportation
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CIT Structures

Foundations

Foundations

* Types of Foundations
* Spread Footings

* Where scour is not a concern and rock with adequate
bearing capacity is found near the surface.

* Pile Footings
* In many cases pile support footings will be
recommended.
* Drilled Shafts
* When rock is not found near the surface.

f Transp
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Foundations

* Construction of Foundations
* Staking
* Specifications and Plan Details
* Excavation
* Placement of footing materials
* Measurement and Payment

Jm‘(ansas

rtment of Transportation

Foundations

* Staking
* Section 802 - Contractor Construction Staking
 Control Stakes: Do not perform vertical
control using GPS.

» 802.3 c (2) Bridge. Prior to construction, set
project control points and Critical Bridge
Element contronoints for the horizontal
and vertical location

* See Table 802-1 Critical Bridge Elements

* Independent survey under different
surveyor
* 802.3 c (3) Documentation. Provide and
maintain a current copy of all field survey
notebooks at the project site at all times. Kansas

rtment of Transportation
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Foundations

* Staking
* Section 802 - Contractor Construction Staking
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Sally Semith

Foundations

* Staking
* Section 802 - Contractor
Construction Staking

* Off-Set Stakes

* Excavation will destroy
the control point.

* Be certain they are
placing Off- Set stakes
outside the excavation
limits. Keep these
stakes preserved.

Kansas
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Foundations

* SPREAD FOOTING

Kansas

Department of Transportation

Foundations

* Plan Details

* Spread
Footing
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Foundations

* Plan Details — Spread Footing
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Foundations
* Plan Details — Spread Footing
€ Column & _,
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Foundations

* Excavation
* Section 204 - Excavation and Backfill for Structures

* Class | Excavation: is the entire volume of whatever nature,
except water, found above the Excavation Boundary Plane,
with in the limits specified.

* Class Il Excavation: is the entire volume of whatever
nature, including water, found below the Excavation
Boundary Plane, with in the limits specified.

* Class Ill Excavation: Bridge excavation not classified as Class
| or Class Il. Class Il Excavation is the entire volume of

whatever nature encountered including water, within the
limits specified.

lgansas

rtment of Transportation

Foundations

* Excavation
* Spread Footing

* Normally, the excavation should be carried to the elevation
of the footing shown in the plans. A possible exception
would be in the event that a satisfactory foundation in
rock can be secured at a higher elevation. Contact the
Bureau of Structures and Geotechnical Services.

* Always compare the material encountered at the footing
elevation with that shown on the plans and geology report.

lgansas
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Foundations

* Excavation
* Footings
* Equipment —
Excavators
and
Jackhammers

Foundations

* Excavation
* Spread Footing

* If the Engineer
determines it is
necessary to lower a
footing below the
elevation shown in the
Contract Documents,
the additional
excavation is paid as
follows:
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Foundations

* Excavation
* Spread Footing

* 204.4 c. Measurement and Payment

* Additional excavation up to and including 2 feet below
the contract elevation is paid at the contract unit price.

» Additional excavation from more than 2 feet up to and
including 6 feet below the contract elevation is paid at
1% times the contract unit price.

» Additional excavation more than 6 feet below the
contract elevation is paid as Extra Work, SECTION 104.

Jm‘(ansas

rtment of Transportation

Foundations

* Excavation
i o PLAN ELEVATION ﬁ
— Spread Footing o

Paid at Contract Unit Price — i

* 204.4 c. Measurement
2 FEET

and Payment

]

* Measure the quantity Paid at 1412 Times
of CUYD’s in each

zone. 6 FEET
>6 FEET l

* Change Order with new Paid as EXTRA WORK —
Prices ?

f T

Department of Transportation

P
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Foundations

* Placement of footing materials
* Spread Footing

* Section 711 Reinforcing Steel and Section 1601 Steel
Bars for Concrete Reinforcement.

* Section 401 General Concrete, Section 402 Structural
Concrete and Section 710 Concrete Structure
Construction.

Kansas

Department of Transportation

Foundations

* Placement of footing
materials

* Spread Footing

* Placing Rebar and
Concrete
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Foundations

* Measurement and Payment
* Spread Footing

* Section 710 Concrete Structure Construction _ The Engineer
will measure the various grades of concrete placed in the
structure by the cubic yard. No deductions are made for
reinforcing steel and pile heads extending into the concrete.

* Section 711 Reinforcing Steel _ The Engineer will measure the
reinforcing steel by the pound, based on the theoretical
number of pounds shown in the Contract Documents or placed
as ordered in writing by the Engineer.
Kansas

Department of Transportation

Foundations

* PILE FOOTING

Kansas

Depariment of Transportation
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Foundations

* Plan Details
* Pile Footing

Kansas

'll.)cpanmcnt of Transportation

Foundations

* Plan Details — Pile Footing
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Foundations

* Plan Details — Pile Footing
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Foundations

* Excavation
* Pile Footing

* Complete the excavation before driving any piling. After
driving piling remove loose and displaced material.

* If necessary reshape and recompact the bottom of the
excavation.

* Piling placed in groups with concrete caps completing
the foundation.

mlgansas

ment of Transportation
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Foundations

* Excavation
* Pile Footings

* Pile Footing for
Pier

* Typically the
Engineer shall
not have any
need to change
elevation of the
footing.

Kansas

Department of Transportation

Foundations

* Excavation
* Pile Footings
* Pile Footing
for Abutment

22/06/2006
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Foundations

* Placement of footing materials
* Pile Footing
* Section 704 Piling and Section 1609 Steel Piling and Pile
Points.
* Section 711 Reinforcing Steel and Section 1601 Steel
Bars for Concrete Reinforcement.

* Section 401 General Concrete, Section 402 Structural
Concrete and Section 710 Concrete Structure
Construction.

Jm(ansas

ment of Transportation

Foundations

* Placement of
footing materials

* Pile Footing

* Certified
Material

Department of Transportation

f Transpi

100




Foundations

* Placement of
footing materials

* Pile Footing

e Allowable Pile
Hammer

! W -

Kansas

Department of Transportation

Foundations

* Placement of
footing materials

* Pile Footing

* Placing Piling
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Foundations

* Placement of
footing materials
* Pile Footing
Concrete Cap
* Placing Rebar
and Concrete

Foundations

* Measurement and Payment
* Pile Footing

* Section 704 Piling _ The Engineer will measure the length of
steel pile, steel sheet pile, cast-in-place concrete pile and
prestressed concrete pile remaining in the structure, by the
linear foot.

* Section 710 Concrete Structure Construction _ The Engineer
will measure the various grades of concrete placed in the
structure by the cubic yard.

* Section 711 Reinforcing Steel _ The Engineer will measure the
reinforcing steel by the pound, based on the theoretical
number of pounds shown in the Contract Documents or placed
dered i iting by the Engi ;
as ordered in writing by the Engineer. Kansas

Depariment of Transportation
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Foundations

* Drilled Shafts

Kansas

cpartment of Transportation

Foundations

* Excavation
* Drilled Shafts

| Kansas

Depariment of Transportation
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Foundations

* Excavation
* Drilled Shafts

N T
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Kansas
Foundations
* Excavation
* Drilled Shafts
€ Column & *10PDI

&€ Drilled Shaft

lie securely fo
reinforcing coge.
Spaced as shown.
(Extend 12° above
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Foundations

* Excavation
* Drilled Shafts
* Specifications - Section 703 Drilled Shafts

* Drilled shafts are considered where footing conditions
require bearing to be carried to a rock formation an the
following conditions exist:

* The footing would have short piles

* The water table is high

* A spread footing foundation would be uneconomical
* Concerns about pile driving i.e. overhead clearance

lgansas
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Foundations

* Excavation
* Drilled Shafts

* Drilled shaft lengths shown in the Contract Documents
are an estimate from the top of formation elevations
determined from borings.

* Actual formation elevations encountered at each shaft,
may require the actual length of each drilled shaft be
adjusted.

* If the Engineer changes the drilled shaft lengths, the
Contractor will be advised (in writing) of the revised
bottom of rock socket elevation.

lgansas
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Foundations

* Excavation
* Drilled Shafts
* Equipment —
Excavators or
Cranes with
drill rig
attachment

* Auger Bits

* Kansas

Department of Transportation

Foundations

* Excavation
* Drilled Shafts
* Equipment —
Excavators or
Cranes with drill
rig attachment [}

* Core Barrels

Department of Transportation
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Foundations

* Excavation
* Drilled Shafts
* Equipment —
Excavators or
Cranes with
drill rig
attachment

e Clean Out
Buckets

Department of Transportation

Foundations

* Excavation
* Drilled Shafts

* Oversized for
Cased Method

Kansas

Department of Transportation
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Foundations

* Excavation
* Drilled Shafts
* Limestone

excavated from
the rock socket

Foundations

* Excavation
* Drilled Shafts

* [dentify if excavation is classified as a Dry Shaft or Wet
Shaft

* Read your Specifications, when you are done reading
them, read them again and again.

* Have a copy of the specifications and plans on site at all
times.

* Have any additional correspondence that may have
came from Geology. i.e. investigative core hole results

mlgansas
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108




Foundations

* Placement of footing materials
* Drilled Shafts

* Section 711 Reinforcing Steel and Section 1601 Steel
Bars for Concrete Reinforcement.

* Section 401 General Concrete, Section 402 Structural
Concrete and Section 703 Drilled Shafts

Kansas

Department of Transportation

Foundations

* Placement of
footing materials

* Drilled Shafts
* Rebar cage

rigged from
crane

Kansas
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Foundations

* Placement of
footing materials

* Drilled Shafts
* Rebar cage

rigged from
cranes

Kansas

Department of Transportation

Foundations

* Placement of
footing materials

* Drilled Shafts
* Rebar cage

Kansas
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Foundations

* Placement of
footing materials
* Drilled Shafts

* Spacers for
clearance

Kansas

Department of Transportation

Foundations

* Placement of
footing materials

* Drilled Shafts

* Sonic Tubes

* Sonic Test all
shafts placed by
Wet pour
method

Depariment of Transportation
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Foundations

* Placement of
footing materials
* Drilled Shafts
* Concrete
* Over pump Wet
and Dry Pours —

Provision 15-
07015

Kansas

Department of Transportation

Foundations

Pumped

Concrete

Concrete Brake (French Horn or Bladder Vaive)
L) / (French Horn Shown) (Required to purge air.)

Crane
Line

METHOD “A’(Figure /)

5|
P | s
ROES Underwater Placement of Pumped Concrete

—— Flexible Hose
— Infiatible Pig

) } i
Line ~
[z m=im= =M= W=h= w=w=  n=w= == W=EIN= W=I=
= = = " j
= = = 1 B 1 .
n " 7 Poor Quality i ﬁ :,fw,,,
Water W W S Concrete i =1
= Pig¥ Fe = I
.w s F
g > | &
7 ~|E
= u = [ ko
mEin=s = m=m== m == =
/ 2 5 4 5
- Prime Pump Boom. - Fully Charged System. - Lift and Develop Seai. - Maintain Seal. - Uniform Removol.
- Insert Pig w/Exf. - Develop Heod. - Maintoin Heod.

= Set on Bottem of Shaft.

S 2
*  Document whether or nof the pig is recovered. [< ansas

Department of Transportation

112




Foundations

* Measurement and Payment
* Drilled Shaft
* Section 703 Drilled Shafts _ The Engineer will measure
drilled shafts by the linear foot measured from the

bottom of the rock socket to the top of the completed
drilled shaft.

Department of Transportation

Foundations

IK&HS as
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CIT Structures

Pile Driving

Kansas

Department of Transportation

Pile Driving

Kansas Department of Transportation Bridge Construction Manual

5.3 DRIVEN PILE
5.3.1 General

Driven piles are used as the foundation for almost all abutments in Kansas bridges. Likewise they
are used as the foundation for many piers in Kansas bridges. Proper pile driving inspection is
critical to a successful bridge project.

Kansas

Department of Transportation

114




Pile Driving

What is a driven pile?

There are two types of driven piles: sheet pile and foundation pile. Sheet piles are long,
interlocking, rolled steel plates used in retaining structures, such as walls and cofferdams.
Foundation piles are long slender columns designed to be driven into the ground. Foundation piles
will be discussed here.

Foundation piles are simply columns, designed to transmit surface loads to low lying soil or
bedrock. These loads are transmitted by friction between the pile and ground and by point bearing
through the end of the pile. The actual amount of frictional resistance or end bearing is dependent
on the particular site conditions.

Foundation piles are made of steel, concrete, or timber. Of these materials, steel H-pile and cast-
in-place pipe pile are most commonly used in Kansas. The material and size of pile to be used on
a particular project are designated in the plans on the General Notes and Summary of Quantities
Sheet.

Kansas
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Pile Driving
* Pile Driving Inspection
* Let’s just start from the beginning

KahSas

Department of Transportation
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Pile Driving
* What are H piles?

&~

Kansas

Department of Transportation

Pile Driving

* First things first, right?

Kansas
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Pile Driving

* SECTION 704 — PILING

* BID ITEMS
« Piles (*) (**)

* Test Piles (*) (**)

* Test Piles (Special) (*) (**)
 Cast Steel Pile Points
* Pre-Drilled Pile Holes

* *Type: Cast-In-Place Concrete, Prestressed Concrete, Steel
or Steel Sheet, Corrugated Metal Sheet +

» *¥*Gjze

* +Black or Galvanized

UNITS
Linear Foot
Linear Foot
Linear Foot
Each
Linear Foot

Kansas

Department of Transportation

Pile Driving
* SECTION 704
— PILING
Table 704-
1: Pile
Formulas

TABLE 704-1: PILE FORMULAS

Hammer Pile Tvpe Formula
2 W H
Gravity Timber P=
S+1.0
Steel cw  ow )
. 3 WH W
Gravity Steel Shell P \0\
Steel Sheet +035 1 (W)
Air/Steam 2 WH
(Single Acting) S5 Y
Air/Steam 2 E
. y P=
(Double Acting) All Types S+0.1
Dl ] 16 W H
climag an T T
) (=] . X k*
McKierman-Terry* AULTITESS 5+0.1 [ = ]
R
Link-Belt All Types $+0.1 ;\\T

Kansas
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Pile Driving

* Plan Sheets — Summary Sheet
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Pile Driving
* Plan Sheets — Quantity Sheet

SUMMARY OF BRYGE QUANTITIES
- Ecl.tass Tn'ol CONCRETE RENFORCING STEEL | STRUCTURAL STEEL mgsg s;:{.a S:IIEE P:E-EDRIGL?J "”,‘Jﬂ;k;‘,’f" mg'fg%m D:mnu
I XCAVATION STUD SHEAR| (STEEL) [ (STEEL) |\ PILE HOL ANA
(GRADE 4.0 |(GRADE 4.0{(GRADE 60) | (GRADE 60)| (AT09) M270)
e AN (EPOXY  GRADE. 50m|(GRADE SowT 3| CONNECTOR (IHPIZXS3 | (Pi4xB3) CDO\?ECRRLEATYE (AGGREGATE)| SYSTE
COATED)
LOCATION
Cu.Yds, | Cu.Yds. | Cu. Yds. Lbs. Lbs. Lbs. Lbs, Each LinFt. | Lin.Ft | Lin Ft. 5q.Yds. | Cu.Yds., |Lump ¢
ABUTMENT HO. | 100 18, (1] — | #2550 - - = 1% — 264 -
PIER_NO. | *110 7, — 15,360 — — — — — | % 104 — — —
PIER N0, 2 wIis %, e 15,60 — — e e — 64 —_ e e
ABUTMENT NO. 2 — 16, (1] — 2110 — — _l [iA — — f— 229 o
SUBSTRUCTURE 325 229.2 — 30520 4660 — e — 368 376 168 f— 493 ]
SUPERSTRUCTURE | —— — %28 — | 838 | 119% 134282 2778 \\ — [ — '4_1 — L3 — [
TOTAL 325 22 3628 30520 8,840 1799 134,282 21 1368 | 11376 168 94 493 |lmpsS
*Excovation quantities for pier foatings are colculafed noludes
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Kansas

Department of Transportation

118




Pile Driving
* Plan Sheets — Quantity Sheet

IV e PILE PRE-DRILLED MULTI-LAYER SLOPE 8RIDC

' (STEEL) | (STEEL) PILE HOLE POLYMER | PROTECTION | DRAINZ

(HPI2x53) | (HP14x89) CONCRETE |(AGGREGATE)| SYSTI
OVERLAY

Lin. F+. | Lin. F+. Lin. F+. Sq. Yds. Cu. Yds. |Lump :

196 e e 264 -

192 104 — —_— —_—

— 184 64 —_— e e

172 — — — 229 —

\ 368 376 | 168 493 -

— Si4 — Lump <

—— —_— 1)
r368 rT376 /{ 168 9/4 493 Lump £
r

\/ tThis includes 4 0 49 and 4 0 43°.
—, e e a2 2t o 2 Kansas
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Pile Driving
* Plan Sheets — Pile Designation
*HP 12 X 53
*“H” - pile
*12” in width and depth
*Weighs 53 Ibs. per foot
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Pile Driving

* Plan Sheets — Engineering Geology
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Pile Driving

* Plan Sheets — General Notes

Drive all piling fo penefrate the Lane Shale Member and bear upan the Raytown Limestone
Member, Overdriving of pile on hard bedrock will result in damage fo the pile. Piles damaged by
overdriving must be removed and replaced, Driving shall stop when in the apinion of the Enginesr
additional driving m/ domoo the piling. Final pile tp elevations should be determined in the fleld
based on force co ile Driving Formula Load of:

As a minimum drive each pile fo the load and penefration, buf In no case shall the pile be
driven to MORE THAN 110% of Pile Driving Formula Driving Lood. Al any location where
problems are experienced, pile damage is suspected, or the Pile Driving Formula Load ocours
significantly above the design pile tp elevation, the Enginear may request that the Pile Driving
Analyzer (PDA) equipment be used, Kans as

Department of Transportation
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Pile Driving

* Plan Sheets — Engineering Geology

] mama Jua]sna)
fems| esramva o] wr [ew]
worus a3

e
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Pile Driving

* Plan Sheets — Engineering Geology

940

Measured along
& Ramp 435W695 L -5% -
EWS & Brg. Abut. No. |
Sto. 580+13.83 || Sta. 580+15.28
) |
==

/T of Pile

910

880

Lane Shald
Formatior

Raytown Limeston:
Member

e

850

MyBETa Craak Varhal
Gola -Limestons -Mb!

Chanute
Shale
Formation

=X ==
Drum Limestone ! ——
Formation 580%00
H

Depariment of Transportation

121




Pile Driving

* Plan Sheets — Abutment Details
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Pile Driving

* Plan Sheets — Abutment Details
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Pile Driving
* Plan Sheets —
Abutment Details

Concrate (Gr. 4.OXAEXSA)
Supar siructure

Concrete (Gr. 4.0MAE)
Substrueture

44l
*8NA

i Kansas
Pile Driving
* Plan Sheets — Pile
orientation y
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* Weak Axis - x i
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i
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Pile Driving
* DOT Form - 217

Typeof Hammer

KANSAS DIFARTMENT OF TRANSPORTATION

Abutment

Per

Project
(8. No.) 20 for 3
Type of

County

Pile

Form 217

ik

Wiof fmmer B
——

Ton
Ton

MNumber, Individual Length,

and

Bearing Formula Used:

Plan Cutoff Elev. (

()= 100,000
Weperfootpilngy: & Bgm

Type of Cushion Mat'l:

[

16WH

£ |varioa pian)
& [cwar Bew

iz
et Ple

Acial | Ordered
wgmin| &
[y

i

Qstat

nea| o

Stucke
Deopet
Hammer)

Total Accepted Lengih »
Proguction Pilepay Length =
TestpilePay Lengin =
Production PilePay CUtoff =
o Pay Cutoff =

Test Pile Cutoff =

No. of Tes Pile Pay Spices s
No. of Pay Spices =

Contract Line Iiem Humber~

HIL

CUTOFF

Log of Pile Form 217

ey Cum used for Spice=|
Pay Cutoff used for Spice =

Tot® Cutoff used for Spice =
Refer to 704.4 Measurement and

=3

000
ayment

Tex

m KCansas

[Separiment of Transporiation

Inspected By:

Checked By.
Submitted By:

Revised lanuary 2015

Kansas
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Pile Driving

* From the
Contractor —
Hammer
Specs

* Delmag

Delmag Product Specifications. models D6-32 through D30-32/33

(for models D38-32/33 through D200-42 see below)

Models | pes2 [ pe2z | pi242 | piesz | ooz [pzs-aas pao-32/s
Maximum Batter
[standard/extended iz Jr2 isna s Jispa isna Jisma
Piston Weight
[abs) iszz  Jivez Jes20  Jasze  Jaows  Jssia [ees
[Energy per Blow (adp)
[max (ft Ibs) J1asoo  [e0100 [33se0  [s0200 [43225  [e63s0  [75452
min (£t Ibs) ls300 [o.434 jiseeo  fiee71  [a0540  Jesadss  asses
[Bearing Capacity’
tons) Jes Jeo 157 oot [216 Jase [a77
[Blows per Minute
min/max Jerse  Joerse  [ssise  perse sisz [asise [aeise
|Consumption
[Diesel fuel (gal/hr) Joz I Joss [ras Juas Jona [264
Lubrication ofl (gal/hr) Joae Jo2e Jo26 Jo2s o2s Jozs Jozs
|Capacity
[Diesel fuel (gah Is [s28 o34 [eo Jeo J127 [177
Lubrication ofl (gal) 13 [1s8 72 s 3 |s0z |so2
|Operating Weights (aprox)
Hammer only (lbs) 5440 [5870  [r600  [seoo  [asoo  frat00  [rs200
Hammer w/ typical 6640 [7070  [8B00  [10100  [10700  [16100 17200
|drive cap (Ibs)
Anvil (impact block) 570 370 = [7s3 753 1360 1360
Dimensions (in)
[overall length 196 231 233 233 233 256 256
Hammer length 150 185 186 hee 186 207 207
Hammer len w/ ext - - 219 219 216 216
Hammer depth-rear 14 14 14 ha 14 1o 19
Hammer depth-front 14 14 14 e 14 18 18
|Guiding
|Standard (box leads) rxar  [Joxar  [pxar [gxar  [exer  [exer [gxer
Optional 1277147 127147 8" x 27 8" x 27 8" x 27 8" x 32" 8" x 327
spud spud
iens hene  1ene [aspud 147 spud
Ispud Ispud Ispud

Kansas

Department of Transportation
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Pile Driving

* From the
Contractor —
Pile and
Driving
Equipment
Data

* DOT Form —
217aa

Notice to Contractors

Pile and Driving Equipment Data
Test pile/Test Pile (Special), Section 704, Division 700, 2007 Standard Specifications

Project No. County
Cortract No Structure Name/No.
Pile Contractor or Subcontractor
Mode |
ol Type serialNo,
g
sz Rated Energy e Length of Stroke
g § ) ™
Fuel Setting
151 e
O
Modifications
Materal
Thickness (inches) Area ')
CAPBLOCK E— _—
Modulus of Elasticiy (€) esi)
Corfficiert of Resttution f¢)
PILECAP Helmet
Bonnet
Amvil Block Weight (5}
Orivehead
Materal Area n?)
CUSHION Modulus of Elasticity (E} [psi)
Coefficient of Resttution (e)
Revision 10/2008 DOT Form 217AA

Kansas

Department of Transportation

Pile Driving

* From the
Contractor —
Pile and
Driving
Equipment
Data

* DOT Form —
217aa

Pile and Driving Equipment Data
Test Pile/Test Pile (Special), Section 704, Division 700, 2007 Standard Specifications.

Pile Type

PILE Length (in leads) ()
We ight (per foot) [}
Wall Thickness (in) Taper

Cross Sectional Area

Design Pile Capacity (ton)

Description of Splice

Tip Treatment Description

NOTE

Submi

T Famandrel, or follower, is used to drive the pile, attach the manufacturer's detail sheets including
the we ight and dimensions.

itted by Date

One Copy Each Sent To

Bureau of Construction and Mantenance

Bureau of Design, State Bridge Office

Bureau of Materials and Re search, Geology Section
Project Engineer

Revision 10/2008 DOT Form 217AA

Kansas

Department of Transportation
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Pile Driving

* From the —— NUCOR-YAMATO STEEL CO. CRRTIEIRD MLk
Contractor — S
or B . CUSTOMER NO. [P 3 | €l
Certification H
and BOL p - — ¢
o B £ ) \ OFF &
L 5 NDUS v | |
* From Topeka - i
. . . T ' S‘
Certification L — . Bk -
b MECHANICAL PROPERTIES  GHEWICAL PROPERTIES
M pescremon | OTY | Heats | Y0 | »l V.C",fwmm' M| P s |8 |cu|N|ocCr
TENSIL| pg) pai

E
RATIO MPa_ |

Kansas

Department of Transportation

Pile Driving
* What have we done so far?
* Read the specifications.
* Familiarized ourselves with the plans.
* Know quantity, lengths and bearing capacity.
* Know orientation and placement within the foundation.
* Began setting up final documentations.
* Began setting up field notes for actual pile driving.

Kansas

Department of Transportation
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Pile Driving
* What have we done so far?
* Know our Ordered and Accepted Lengths.
* Know the Pile dimension and weight.
* Know the Pile hammer to be used.
* Know our Pile driving formula.

Kansas

Department of Transportation

Pile Driving
* Ready to Drive Pile LEADS
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Pile Driving
* Ready to Drive Pile

HAMMER

Kansas

Department of Transportation

Pile Driving
* Driving Pile
* Check for 5

correct Piling
used

* Check heat
number

* Pile Points if
specified

Kansas

Depariment of Transportation
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Pile Driving
* Driving Pile

* Determine

placement

* Check Axis

* Check
spacing

Kansas

Department of Transportation

Pile Driving

* Driving Pile
* Check for Plumb
* Set Pile

129




Pile Driving
* Driving Pile
* Leads and Hammer

* Ram (striking part)
* Anvil
* Cap
* Pile

Once pile driving
begins it is a very
quick and fluid motion Kansas

Department of Transportation

Pile Driving

* Driving Pile

* Mark distance of
penetration

* Count blows

Department of Transportation
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Pile Driving

* Driving Pile

* Measure
distance of
penetration
in 20 blows

* Average

Department of Transportation

Pile Driving

* Driving Pile

* Check height of
drop

* Compensate for
the distance
through the
hammer

* Mark hammer
and leads 1’
increments

Kansas

Department of Transportation
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Pile Driving

* We know our Pile formula, right?

TABLE 704-1: PILE FORMULAS

Hammer Pile Tvpe Formula
. . 2 W H
Gravity Timber P=—
S+1.0
Steel
3 W H W
Gravity Steel Shell P=ﬁ i
Steel Sheet S+033  AW+X
Air/Steam 2 W H
N - £ P=——1—
(Single Acting) Allrzes S+0.1
Air/Steam 2 E
. All T S =
(Double Acting) S+
Delmag and .
McKierman-Terty * ATEs
Link-Belt* All Types

*diesel hammers

** For diesel hammers. the quantity X/W shall not be less than 1.

P = safe bearing power in pounds

W = weight in pounds. of striking part of hammer

H = height of fall in feet

E = energy of ram in foot-pounds per blow

S = the average penetration in inches per blow for the last 5 blows for gravity hammmers and the last 20
blows for air/steam or diesel hammers

X = weight in pounds of the pile plus the weight of any cap and/or anvil used on the pile during driving al I SaS

Department of Transportation

Pile Driving

* Delmag Diesel Hammer Pile Formula

P= 16 W H
S+ 0.1 (X/W**

Kansas

Department of Transportation
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Pile Driving

* P=safe bearing power in pounds

* W= weight in pound, of striking part of hammer

* H= height of fall in feet

* S=the average penetration in inches per blow for the last 20
blows for diesel hammers

» X= weight in pounds of the pile plus the weight of any cap
and/or anvil used on the pile during driving

Department of Transportation

Pile Driving

* P=safe bearing power in pounds

* W= 4,190 Ibs. (striking part of hammer)
* H= 10 feet (height of hammer drop)

* S=0.15 (3 inches /20 blows)

* X= 4550 Ibs. (2597 Ibs. pile (49'x53) + 1953 Ibs. cap and/or
anvil)

Department of Transportation

f Transp
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Pile Driving

* Delmag Diesel Hammer Pile Formula

P= 1.6*4190 * 10
0.15+0.1(4550/4190**)

Department of Transportation

Pile Driving
* Delmag Diesel Hammer Pile Formula
P= 67040

0.15+0.1(4550/4190**)

Department of Transportation
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Pile Driving
* Delmag Diesel Hammer Pile Formula

p = 67040
0.15+0.1(1.09**)

** Diesel quantity x/w shall not be < 1

Department of Transportation

Pile Driving
* Delmag Diesel Hammer Pile Formula
P= 67040
0.15+0.109

Department of Transportation
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Pile Driving

* Delmag Delmag Diesel Hammer Pile Formula

P= 67040

0.259

Pile Driving
* Delmag Diesel Hammer Pile Formula
P= 258,842 |bs.

136




Pile Driving

* Delmag Diesel Hammer Pile Formula

P= 258,842 |bs.
2000
P=129 tons

Department of Transportation

Pile Driving

* Delmag Diesel Hammer Pile Formula

P =129 tons
Plans called out 108 tons
Don’t drive over 110%

Department of Transportation
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Pile Driving

* Driving Pile

* Over driven pile

* BUCHM!

Pile Driving
* Diesel Hammer Pile Formula

* Back figure and solve for “ S “ prior to driving the pile.
Have these notes with you as the pile driving is being
performed.

* The actual driving of the pile goes rather quickly, you need
to be prepared with instructions to the contractor and
inform him that satisfactory bearing has been achieved.

* If you feel there is a problem, contact Geology.

Department of Transportation
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Diesel Hammer for 35 foot pile

. . .
P I I D r I V I n M e iall 2, abetcibinapsrtaf hammer  Mareindb'eof cosdanil LonatharPieft Mace s Pil parF. = Hisimum B sing MasimumBesrine
Inch
Inches
in last Drop of the Hammer in Feet
20 blows 5.5 3 65 7 75 [] 55 E] 35 0 05 ] 75 iz
[ ] SO Ive fo r 07 7 125 k] iEE] 60 il 61 82 203 224 235 245 256
_o. i il 2 5] T Tz 62 Tz W2 T2 i 22z
.500 5 05 i 5 i) 4| e | %3 73 73 202 Fil 221 730
. 1l 01 0 1] 8 BT 6 5 S hIC 52 207 210 i)
0750 1l 3 W5 | | B il T W5 BT B k] &2 201 FiiE]
o087 I T3 Wz | B0 | B9 | I
~F.000 i) ] W04 TZ 20 ] 6 Wd w2 ] 76 i) Wz
1S il £ 00 08 15 123 iEi] ] W T %3 7 =)
250 74 2] £ 5] il i 26 3 W0 755 W2 70 i
—1.375 kil E3 K W07 T4 T2 28 5 iG] 6 B4 il
l( ” 500 EE) 3 03 0 il 23 a4 BT 58 i
625 56 T I i) o6 REE] e &2 &3
. 750 02 03 6. 7 T34 T ar )
i85 3 53 05 iil i) T30 T Wz W3
—z.oo0 T ) W02 08 T I Wq
iz i} 6 33 E] i il Tz i T W0
2250 56 62 68 3 50 £ 02 W07 LiE] 2] 0 G
375 ES ] [ T Fid ] EX] ) 04 TS ] 26 B2
500 59 ) 59 7 Ell i 07 2 W 23 28
2625 T il &6 iE] T4 i) 25
750 5 56 06 il i3 jral
2815 ) 03 i3 T®
3,000 52 i il 06 0 i
375 75 W03 | _ws | e |
3750 73 01 5 T0
3315 58 63 kil T S5 03 W07
3.500 57 ] 0 ] 00 i)
= 55 0 =] il 3] ED) 58 02
3 £l 3 3 67 i £ £ 00|
3 50 34 )
* Range = - :  ——
7 55 ] &3 &7 7 o 30 2]
¥ 54 58 il [ ki 0 58 57
Ta3Ts 53 56 B0 5] 7 B7 30
4.500 4 52 55 59 ] 56 7 7 )
Ta%25 51 55 [ T &7
4.750 4 53 7 60 5 i
4. 0 EE] i
5.000 51 5 =] 52 5 ¥
4 il f) a7 [ 74
5750 Ex) % <0 43 ) 50 53 55 50 53 3 0 T
75 3 kL i) q a5 i) 5 55 53 5 [ [} L
5500 Z E ] 4z 3 E 5 = 5] ] E7 () it

Kansas
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Pile Driving

* 2nd example Delmag Diesel Hammer — 40’ (shorter pile)
* P= safe bearing power in pounds

* W= 4,190 Ibs. (striking part of hammer)

* H= 10 feet (height of hammer drop)

* S= 0.15 (3 inches /20 blows)

* X=4073 Ibs. (2120 Ibs. pile (40°*53) + 1953 Ibs. cap and/or
anvil)

Kansas

Depariment of Transportation
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Pile Driving

* Diesel Hammer Pile Formula

P= 1.6 *4190 * 10
0.15+0.1(4073/4190**)

Department of Transportation

Pile Driving
* Diesel Hammer Pile Formula
P= 67040

0.15+0.1(4073/4190**)

Department of Transportation




Pile Driving
* Diesel Hammer Pile Formula

P = 67040
0.15+0.1(0.97*%)

** Diesel quantity x/w shall not be < 1

Department of Transportation

Pile Driving
* Diesel Hammer Pile Formula
P= 67040
0.15+0.1(1.00)

** Diesel quantity x/w shall not be < 1

Department of Transportation
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Pile Driving

* Diesel Hammer Pile Formula

P= 67040

0.15+0.100

Department of Transportation

Pile Driving

* Diesel Hammer Pile Formula

P= 67040

0.250

Department of Transportation
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Pile Driving

* Diesel Hammer Pile Formula

P= 268,160 Ibs.
2000
P=134tons
Kansas
Pile Driving

*704.4 c. Driving
Piles

* Completed pile
driving — ....
* Check
position of
pile

Department of Transportation
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Pile Driving
* 704.4 c. Driving Piles
* Do not force misaligned piles into proper position.

* If the pile is 35 feet or less in length, the maximum
allowable variation from the vertical or battered
lines - % inch per foot of length.

* If the pile is greater than 35 feet in length, the
maximum allowable variation from the vertical or
battered lines - % inch per foot of length.

* The maximum allowable variation on the head of
the driven pile from the position - 2 inches for piles
used in bents, and 6 inches for foundation piles. Kansas

Department of Transportation

Pile Driving
*704.4 c. Driving
Piles

* Drive all piles in
the orientation
shown on the
Plans. If the axial
orientation of
the pile rotates
or twists by more
than 10°,

Kansas

Department of Transportation
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Pile Driving

* the Field
Engineer will
contact the
Bureau of
Structures and
Geotechnical
Services.

Kansas

Department of Transportation

Pile Driving
* Pile elevation
after driving to

determine pay
pile and cut-off

* Pile Cut-Off T

* Pile remaining

in structure J L
Kansas

Department of Transportation
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Pile Driving
* 704.5 MEASUREMENT AND PAYMENT

* The Engineer will measure the length of steel pile, steel
sheet pile, cast-in-place concrete pile and prestressed
concrete pile remaining in the structure, by the linear
foot.

* The Engineer will measure each cast steel pile point used.

Jm‘(ansas

rtment of Transportation

Pile Driving
* 704.5 MEASUREMENT AND PAYMENT
* If after driving the ordered and accepted length of pile,
plan bearing is not achieved and additional pile is

required, the Engineer will measure for payment each pile
splice needed to lengthen the pile to achieve bearing.

Department of Transportation

f Transp
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Pile Driving

*704.5 MEASUREMENT AND PAYMENT

* The Engineer will measure pile cut-off by the linear foot
for Pile (*) (**). Pile cut-off is the difference between the
length of pile ordered and accepted and the actual length
of pile remaining in the structure.

* Payment for pile splices at 4 times the contract unit price

of the type of pile spliced is full compensation for the

specified work.

Jw(ansas

rtment of Transportation

Pile Driving

*704.5 MEASUREMENT AND PAYMENT

TABLE 704-2: PILE CUT-OFF PAYMENT

Pile Type % of Contract Unit Price Paid
Cast-in-place (Shell) 60
Pre-stressed concrete 75
Steel 75
Steel Sheet 75

Department of Transportation
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Pile Driving
* 704.5 MEASUREMENT AND PAYMENT

* Steel Pile _ Unit price $55.00 Inft

* Table 704-2 _ 75% of unit price

* $55.00 * 75% = $41.25

* Inft cut-off determined by DOT Form 217 = 12.35’
* Amount added to contract = $509.44

Department of Transportation

Pile Driving
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708- Falsewor
710 -Form
Construction

F&F-1

Kansas

Department of Transportation

A Homes~ E 0 Standards~ Bid~ Manuals Projects~ Agenda~

Bridge Management

Bridge Office

Bridge Web Apps

CADD

Design Consultant O f
Development

Engineering Magazines

External Internet Links r e S &

C
—
Fabricator

( Haunched Slab h = |
KDOT Bureaus n I C a
KDOT Forms & Policies

C

-—

Manuals & Advisories S

Materials and Research

o R DOTj/State Office Building
Personnel

i Plan Production i

. - 13754

PH Useful Tools

Weather
Faeoo

Bridge Org Chart Geotechnical Org Chart

Kansas

Department of Transportation

149



Plan Production

& Plan Production

Kansas

Department of Transportation

=
3

Plan Review Su

3

t

mary Inform

Information

Lead Time
Required
Numbers to
Review
Required
Plan Review
Recommend
Approval

Plan Type

Project

Consultant No No
specific |22 2] om0 | w2
‘ 6100 6410
Shop Details oo ma] s | s
) o | s
aiss | e
In House * :rma:t 1809 | oo | oses No ves * &
peciic 6130 Ta10
Standard 3weeks
701
Shoring * Yes Yes Yes
Railroad 6 weeks
=
- . 105
Tlmellne for category (1) * | 4weeks | 708 Yes | ves | ves

Submittals: Fabework t

Category (2)] * | 4weeks | 708

710
CategoryA | (1) 105 No | me No

708 | oo | e
Erection category8 | * | aweeks | 720 | s | X ves | ves | ves

. sPo7-| %20 R 00
(Covered in S Spec' CategoryC| * sweeks |azoos| Yes Yes Yes
105.10 Plans & Working p— P

Drawings) (p. 100-43) - 705 | 5010 | 700

Demolition Category 8 aweeks | 710 | 5210 oot | no | mo No
spo7- | s420 || s002
CategoryC| * 4weeks 07014 9520 J 5002 | ves Yes Yes

Discuss =1 =
Passible ;Ez e
* s | o
Pour Sequence Changes at 2wesks | oo | = | A No Yes Yes
Precon 7210 7320
Meeti 0711 7213 7330
esting i

Based on project complexity, the specifications and the notes listed in this document may only be the base

of what is required.
* Electronic submittal conforming to 105.10 (b} of the Standard Sepcifications for State Road and Bridge
Constucton ansas

* % " e %
General Compliance Stamp Department of Transportation
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Plan Rewe\y/Summ§ry I;yforr:;atlon / / /
. o 2 -
Information S gz e = Sz g3 ] 5
= 2| F £ " @ 25 o = 1 E 3
5 O T o 3 @ 3 'g > wo « g 2
x © ] Q o S x u o - o j(l
Plan Type L= n 2 o = 2
105 4100 | 4130
% 4105 4140
Category (1) 4 weeks | 708 a1s 2800 Yes Yes Yes
710 4120 7810
Falsework
105 4100 4130
Category (2)] * 4 weeks | 708 igg jégg Yes District Policy
710 4120 7820
Based on project complexity, the specifications and the notes listed in this document may only be the base

of what is required.

* Electronic submittal conforming to 105.10 (b) of the Standard Sepcifications for State Road and Bridge
Construction

* ¥ General Compliance Stamp

Kansas

Department of Transportation

105.10 PLANS AND WORKING y W‘I1 n s "
a. Plans. The Secretary 1 Tl a oWl Mn: 1 . Moadway typical cross-sections. all

structures. and a summary of contract pay items. Steel bridge plansSHow only general features. Keep one set of
plans on the Project site.

——> b. Working Drawings. Submit an electronic copy of working drawings in Adobe PDF (Portable Document

Format) file format, with a maximum internal page size of 17 inches by 11 inches. For each deliverable (falsework
plans for a structure, shop drawings for structural elements which will be fabricated, etc.). submit the copy in one
transmission. with the sheets consecutively numbered. and with no duplications of sheets.

¢. Timely Submittal. Provide all working drawings to the Field Engineer or designated KDOT office at the
time the Progress Schedule/Network Schedule identifies or at a date that allows the reviewing Engineers at least 15
business days to review the drawings. If the Contractor desires the drawings be reviewed in less than 15 business
days. notify the Field Engineer or designated KDOT office that the time for review and approval is critical. While
KDOT will attempt to accommodate the Contractor’s time frame, KDOT makes no guarantee that KDOT will
complete the review process in less than 15 business days.

d. Timely Review. Within 15 business days after the Contractor has provided initial or revised working
drawings to the Field Engineer or designated KDOT office. the Field Engineer or designated KDOT office will
review and either approve or reject the drawings. If rejected. correct and resubmit revised working drawings for the
Engineer’s approval. Allow the Field Engineer and other reviewing Engineers a reasonable time for subsequent
review and approval. The Contractor assumes all risk of delay incurred for revisions and the Engineer’s review of
these revisions. If KDOT fails to accept or reject initial or revised drawings within 15 business days. the Contractor
may seek compensation under subsection 104.6 for additional time or acceleration costs.

e. Responsibility for Working Drawings. The Contractor has sole responsibility for the adequacy and
accuracy of the working drawings. The Engineer’s approval of the working drawings is for KDOT’s benefit. not to
ensure Contractor quality control. The Engineer’s review and/or approval are not intended as an undertaking of the
Contractor’s duty to provide adequate and accurate working drawings.

(p. 100-

Kansas
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Falsework:

Temporary Construction used to support
vertical loads during construction
“Works” to hold the structure up

Formwork:
Temporary Structure to mold concrete into
desired shape until hardened
“Forms” the concrete

Department of Transportation

f Transp

(p. 700-

» Contractor is re};@onsible for Falsework
Design Plans by a licensed P.E.

= Field Engineer submits Falsework
Plans to Bridge (or Local Projects if
structure is on City or County System)

m Bridge/Local P. will review Falsework
Drawings and remit to Field Engineer

Kansas

rtment of Transportation

152



708.3 CONSTRUCTION REQUIREMENTS

a. Falsework Design.

(1) General Falsework Design Requirements. Design falsework according to the KDOT Bridge Design
Manual. Falsework Design. Analysis and Inspection.

Include the type, size. grade and finish of all lumber used. Provide adequate details of the proposed method
of construction. The Engineer may request additional information.

In designing forms and centering, regard concrete as a liquid. In computing loads, assume a weight of 150
pounds per cubic foot for the vertical pressure. and a minimum of 85 pounds per cubic foot in computing horizontal
pressure.

Do not place cast-in-place shear bolfs _coil inserfs or other devices nsed as falsework support in pier colnmns
vurhom the approval of the Envmeet I'l'lnmwh bolts are permitted |D0 not drill and grout bolts or other devices into

(2) Category 1 Structures. On the structures listed below. submit to the Engineer for review (See
SECTION 105) by the State Bridge Office (SBO) (or Bureau of Local Projects) and, if applicable, the railroad
company, 7 copies of detailed falsework plans designed and sealed by a Professional Engineer.

e All structures over or under railroad tracks: . ) (Eﬂt I: Bridge or Local PFD]EEtS)

All structures built over highways or streets carrying traffic:
All structures requiring falsework that directly carries highway traffic loads during construction:
Deck overhangs greater than beam depth or greater than 54 inches:
Superstructure forming with "non-typical" support (i.e. needlebeams): and
All structures that require falsework plans to be submitted to the SBO (or Bureau of Local Projects) as
noted in the Contract Documents.

(3) Category 2 Structures. If not included in the Category | structures above, submit to the Engineer for
review (See SECTION 105) by the Field Engineer, 3 copies of detailed falsework plans designed and sealed by a
Professional Engmeer‘ on the Category 2 structures listed below. S\Eﬂt ?2- Field EI‘IgiI‘IEEF or District F)
¢ All cast-in-place span structures supported on falsework:
e Concrete Box Structures with cell spans greater than 16 feet or cell heights greater than 14 feet:
e Decks with girder spacing equal to or greater than 14 feet: and ansas
e  Substructure forming with "non-typical" support. Department of Transportation

708.3 a. Design Requirements:(p.700-35)

When computing loads, concrete is treated as a
liquid.

No cast-in-place shear bolts, coils, or other devices
to support falsework in piers

Through-bolts are permitted

Do not drill and grout bolts or other devices unless
stated in contract documents

Know the difference between Category 1 and
Category 2 Structures (pg. 700-35)

Kansas
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b. Falsework Cogsgnction. Adhere to all falsework details.
Drive falsework o a satisfactory depth and bearing value to support all falsework that is not founded
on rock, shale or thick deposits of other compact material in their natural beds. Do not use mudsills on earth. sand,

gravel and similar materials. unless otherwise noted in the Contract Documents. Do not support falsework on any

part of the structure. except the footings, without written approval from the Engineer. The number and spacing of
falsework piling. the adequacy of sills, caps and sfringers. and the amount of Dracing in the falsework framing is
subject to approval of the Engineer.

If the falsework piling or vertical members are of sufficient length to cap at the desired elevation for the
horizontal members, cap them and construct frames to the proper elevation. If falsework piling are not of sufficient
length. extend them using an approved pile splice._Do not use wedges at pile splices. Cut the ends of the piling or
vertical members square for full bearing. If vertical splices are necessary. the abutting members shall be of the same
hpproximate size, with the ends cut square for full bearing. Provide an adequate splice to maintain rigidity of the
oint. including inserting a #9 reinforcing bar 18 inches into each end of the abutting members.

Spotrcompletionremeveal-formsand-falseworkaccording to SECTION-716
piling 12 inches below low water level. the natural ground or the bottom of a channel change. On grade separation
structures. pull or cut off the falsework piling 12 inches below subgrade elevation of the roadbed that the piles are
driven into. Pull or cut off all other falsework piling 12 inches below finished grade.

Unless the Contract Documents provide for permanent camber. construct the falsework to provide only
sufficient camber to prevent final settlement below the finish grades shown in the Contract Documents. Use
adequate hardwood wedges or screw jacks in all falsework construction, and place and adjust them to provide the
proper form alignment. If required, provide a means for adjusting forms to offset any excessive settlement. When
screw jacks are used. adequately brace and secure them to prevent tipping of the jacks in any direction.

Dol oo o o £0 £01 rarle
T O CHT O TSRO

Kansas

Department of Transportation

(p. 700-
36)
= Pile splicing should be avoided

* When approved, spliced pieces should be
nearly the same diameter, ends squared, and
the joint should be braced and banded. (See
Bridge Construction Manual for Example)

m Provide some means for measuring
Settlement during concrete placement

Kansas

Department of Transportation

154




Kansas

Department of Transportation

L}

c. Falsework I]Epa'i‘ion Requirements. For Category | structures. the falsework designer of record shall
make a Falsework Inspection of the as-built falsework for substantial compliance with the falsework plans prior to
placing concrete in the structure.

Conduct an on-site review of the falsework. Items to be reviewed include but are not limited to:

+ The condition of the materials used for piling. cross bracing, beams. plywood decking. shims and
jacks.

*  The size and spacing of all structural members regarding their compliance to the submitted falsework
plan.

*  The condition and compliance of all splices.

Provide written documentation to the Engineer stating the falsework as-built is acceptable and in
compliance with the original sealed plans. If the falsework is not in compliance, make corrections to the falsework
or submit a revised. sealed falsework design prior to the placement of any concrete. When modifications are made
to the falsework. the designer of record shall make Falsework Inspections until written documentation is provided to
the Engineer stating that the falsework is in compliance. at no additional cost to KDOT.

For Category 2 falsework plans, conduct a walk-though review of the falsework with the Field Engineer.
prior to placing concrete in the structure. Variations and deficiencies from the plan will be noted in writing and
supported with photos or sketches. Forward the documentation to the falsework designer. The designer must
respond in writing that the deficiencies are minor and the falsework is in substantial compliance. or must propose a

new falsework plan which addresses the deficiencies

The Engineer will refuse approval to proceed with other phases of the work if the falsework is determined
to be unsafe or inadequate to properly support the subjected loads.

Kansas
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Falsework Inspection Requirements:
Section 708.3 c.

Category 1
Check condition of all materials used in Falsework
Check the size and spacing of all members are in
compliance with Falsework Plans
The condition and compliance of all splices
Provide written documentation of Falsework as-built
approval

Category 2
Conduct a walk-through review with the Field
Engineer before placing concrete

Kansas

Department of Transportation
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(Pier Beam
Falsework) |
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Overhangs:

FALSEWORK Plans
required if:

Overhang > Depth
_Or_

Overhang > 54 inches

Kansas

Department of Transportation

(Formwork Hangers)
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(NEVER
Weld Hangers)

artment of Transportation

Delgansas

% Formwork)

Falsework

®
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(Submit
to Local
Projects for

Kansas
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708.3 d.
(p. 700-36)
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* Wood/plywood shall be sound & installed with
grain running in the same direction

= Mortar-tight, with no warping or bulging

No permanent aluminum deck forms

Oil formed surfaces with clear, paraffin based
Waisten wood forms with water before
g@\?@f’éﬂ'ﬁxposed edges with %" triangular

molding >< ]
Kansas

Department of Transportation

What are Fillets and why
are they used?
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Department of Transportation

163




Should always be positive.
Typically 1”7 to 3”.)

. Will be smallest over Piers.

yp. Deflection Diagram:

partment of Transportation
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700-42)
700-45)
700-46)
700-48)

Figure 710-1 (p.
Table 710-1  (p.
Table 710-2 (p.
Table 710-3 (p.
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Removal of Forms:

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Type of Work Lo 1par [ Greater | 1060 | 20+ | Greater | Greater
1o | less | thanlo| 20 ] to30 | than20 | than 30)
Cantilevered Piers - Formwork
(supporting the pier beam) supported T | 10t (61"
on columm
Column Bent Piers - Falsework 44 78 10°
supporting pier beam** M 6]*
Forms and Falsework under slabs. -y 104 154
beams,  girders, arches and| 4° [:1]- 61 [1'01-
brackets***
74 74 102
RCB and RFB top slabs not re-shored M 4 161
— -
Type of Wark Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arare
Do not backfill accordng to SECTION 204, until 3 days after forms are removed. 4781
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for T
col -
Spread Footing founded i rock — minimmm before erecting forms and remforcing steel for s
columns -
Footing supported on piles - mummum cure before erecting forms and remforcing steel for o
col
Columns for cantilevered piers - 3 . A
1. munimum before supporting forms and reinforcing steel for the pier beam on the 44021 - lncrease [he time perlod 3 days
column.
C21 mm].:.uumb;efore placing concrete for the pier beam TAMAT when supplemental cementitious
“ohumms for bent piers - 3 )
1. munimum before erecting formwork and reinforcing steel for the pier beam 24 ma[erlals are used Oct ] — Aprll 30
2. minimum before placing concrete for the pier beam 44821
Drilled shafts - minimum before erecting forms and reinforeing steel for the columns 2%
Floors for RCB and RFB structures on rock or a seal course a4 N
 minimun before erecting forms and reinforcing steel ? - refer to Note
Floors for RCB and RFB structures on soil or foundation stabilization 42 b l T bl
- minimum before erecting forms and reinforcing steel - elow lLabie
Do not remove forms or falsework from post tensioned elements wmtl all apphied post - al I Sas
tensioning forces are transferred Department of Transportation

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Type of Work tIi::; Greater | 10to | 20+ | Greater | Greater|
1"] than 10 20 to 30 | tham 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 741 | 10° (6]
on column
Column Bent Piers - Falsework 42 TE 10%
supperting pier beam** [41* I61*
Forms and Falsework under slabs, -4 108 154
beams,  girders, arches and 42 [11]' 65 [II]]_
brackets***
BB and RFB top slabs not re-shored i i 10
P [T 2 67
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and FFB structures Arae
Do not backfill according to SECTION 204, until 3 days after forms are removed. 470
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for A
columns 470
Spread Footing founded in rock — minimum before erecting forms and remforcing steel for Na
columns <
. . [ Footing iles - miny cure before erecting 2
(Duplicate, ignore:) _| e
Columns for canhlevered piers -
1. minimmm before supporting forms and reinforeing steel for the pier beam on the 4401
column.
2. 1 before placing concrete for the pier beam TAMAT
Columns for bent piers -
1. muinimum before erecting formwork and reinforcing steel for the pier beam 24
2. before placing concrete for the pier beam 442
Drilled shafts - minimum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and REB structures on soil or f ion stabilization 44 5
- minimum before erecting forms and reinforcing steel ~
Do not remove forms or falsework from post tensioned elements until all applied post -
tensiomng forces are fransferred Na - ans as
= Department of Transportation
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* Contractors may reduce the time required before form removal to the number of days shown in brackets. provided the

concrete is shown to have attained a minimum strength of 65% of the specified £'.. To accomplish this. prepare the necessary
cylinders, obtain the services of an approved laboratory to break them at the appropriate time and provide a report fo the
Engineer. Field cure the cylinders alongside and under the same curing conditions, as the concrete they represent.

** Do not set girders or beams on the pier beams until the falsework under the pier beams is removed.

##% Remove the formwork from subdecks or one-course decks within 6 weeks after the deck has been placed.
* Contractors may reduce the time required before form removal to the number of days shown in brackets, provided the
corncrete is shown to have attained a minimum strength of 75% of the specified f'.. To accomplish this. prepare the necessary
cylinders. obtain the services of an approved laboratory to break them at the appropriate time and provide a report to the
Engineer. Field cure the cylinders alongside and under the same curing conditions. as the concrete they represent.

2 Increase the time period 3 days when supplemental cementitious materials are used October 1 thru April 30.

Do Not set beams on pier beam

Kansas

Department of Transportation
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Span Length = (Ft.) Span Length = (Ft.)

Department of Transportation

Q1: Concrete columns for a 3-column bent pier
were poured yesterday. How long from concrete
placement can pier beam formwork erection start?

1. Structural Element?

2. Type of Work?

Kansas
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
AYS)

FALSEWORK
Span Length ifeer)
Type of Work tli::xi 100or | Greater | 10to | 20+ | Greater | Greater
1'0 less | tham 10 ] to 30 | than 20 | tham 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 70 [41* | 10°[6]*
on column
Column Bent Piers - Falsework 42 74 10°
supporting pier beam** [4]* [6]*
Forms and Falsework under slabs, -4 104 154
beams.  girders,  arches and | 4% 11 + o 1o
Tracets U 1]
e = 104
B.CB and RFB top slabs not re-shored M Hr 16T
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and FFB structures A
Do not backfill according to SECTION 204, until 3 days after forms are removed. 47181
Footing Supported on Piles - mininum cure before erecting forms and remforcing steel for .
columns 4700
1 . Structural Element? Sp]read Footing formded in rock — minimum before erecting forms and reinforcing steel for -
columns -
Footing supported on piles - minimum cure before erecting forms and reinforeing steel for 48 7
col
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4401
column.
2 before placing concrete for the pier beam 7oA

Cc:lumm for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam
2. mini before placing concrete for the pier beam

2 . Type Of Work? Drilled shafts - minimum before erecting forms and reinforcing steel for the columns
Floors for RCB and RFB structures on rock or a seal course -
- before erecting forms and reinforcing steel
Floors for RCB and RFB structures on soil or foundation stabilization 44pp
- minimum hefore erecting forms and reinforcing steel -

Do not remove forms or falsework from post tensioned elements until all applied post NA (a]jlsas

tensioning forces are transferred.

Department of Transportation

Q2: How long from initial (3 column) pour before
placing concrete for the pier beam?

1. Structural Element?

2. Type of Work?

Kansas
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10 or | Greater | 10 to 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TA41* | 10461
on column
Column Bent Piers - Falsework 48 7= 102
supporting pier heam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams,  girders, arches and | 4° 11 + o 16 +
Drackets*** W s 1]
RCB and RFB top slabs mot e shored i i 0
top slabs not re- 4T M4 I61
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arge
Do not backfill according to SECTION 204, until 3 days after forms are removed 470
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for .
9 columns 470
1 . StIUCtLII'al Element . Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 44
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmm before supporting forms and remforcing steel for the pier beam on the 4401
column
2. i before placing conerete for the pier beam TAET
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam Rk
2. mini before placing concrete for the pier beam [2]“
9 Drilled shafts - mininum before erecting forms and reinforcing steel for the columns 24
2 . T (] Of V ~ Ork . Floors for RCB and RFB structures on rock or a seal course &
2
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f ion stabilization 44pp
- minimum before erecting forms and reinforcing steel -
Do not remove forms or falsework from post tensioned elements until all applied pest NA
tensioning forces are fransfemred.
\NANNSAS
Department of Transportation

Q3: The concrete deck for a steel girder bridge
was placed on October 15th. The width of the
deck is 60°’. There are 6 girders spaced at 9’-0”.
No test specimens were made. How many days
between the deck placement and when the deck
forms can be removed?

1. Structural Element?

2. Type of Work?

Kansas
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10 or | Greater | 10 to 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TA41* | 10461
on column
Column Bent Piers - Falsework 48 7= 102
supporting pier heam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams,  girders.  arches and | 4 4T . o
2. Type of Work? e e : uo| e 0
72 74 104
B.CB and RFB top slabs not re-shored M 1 167"
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides ¢f RCB and RFB structures Arge
Do not backfill according to SECTION 204, umtil 3 days after forms are removed 470
Footing Supported on Piles - minimmun cure before erecting forms and reinforcing steel for .
columns 470
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmm before supporting forms and remforcing steel for the pier beam on the 4401
column
2. i before placing conerete for the pier beam TAET
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam R
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f ion stabilization 44pp
- minimum before erecting forms and reinforcing steel -
Do not remove forms or falsework from post tensioned elements until all applied pest NA
tensioning forces are fransfemred.
\NANNSAS
Department of Transportation

Q4: The concrete deck for a steel girder bridge
was placed on October 15th. The width of the
deck is 60°’. There are 6 girders spaced at 9’-0
No test specimens were made. Supplemental
cementitious materials were added. How many
days between the deck placement and when the
deck forms cashetemavaet?

”

2. Type of Work?
Kansas

Department of Transportation
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2. Type of Work?

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10 or | Greater | 10 to 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TA41* | 10461
on column
Column Bent Piers - Falsework 75 10°
supporting pier heam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams.  girders.  arches  and [11]' 161 [16]—
brackets**+*
RCB and RFB top slabs mot e shored i i 0
£ 4 4 6
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides ¢f RCB and RFB structures Arge
Do not backfill according to SECTION 204, umtil 3 days after forms are removed 470
::mmg Supported on Piles - minirmnn cure before erecting forms and reinforcing steel for 45
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmm before supporting forms and remforcing steel for the pier beam on the 4401
column
2. i before placing conerete for the pier beam TAET
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam R
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f stabilization 44pp
- minimum before erecting forms and reinforcing steel -
Do not remove forms or falsework from post tensioned elements until all applied pest NA
tensioning forces are fransfemred.

\NANNSAS
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Q5: The concrete deck for a prestressed concrete
beam bridge was placed yesterday. The width of
the deck is 60°’. There are 5 girders spaced at 11’-
0”. No test specimens were made. How many
days between the deck placement and when the

deck forms can be removed?
1. Structural Element?

2. Type of Work?

Kansas

Department of Transportation

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Type of Work 3:15; 100r | Greater | 10to | 20+ | Greater | Greater|
D ] 1'0 less than 10 20 to 30 | tham 20 | than 30
V) d
ecrk, Cantlevered Piers - Formwork
- (supporting the pier beam) supported 74 [4]* | 10°[6]*
on column
Column Bent Piers - Falsework 42 TE 10%
supporting pier beam** [41* [61*
Forms and Falsework under slabs, R — 104 154
beams,  girders, arches and| 4 L + gt
2. Type of Work? beams, ol WG oy
78 74 104
RCB and RFB top slabs not re-shored M T 167"
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and FFB structures Arae
Do not backfill according to SECTION 204, until 3 days after fonns are removed. 4781
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for L
columns 470
Spread Footing founded in rock — mumimum before erecting forms and remforcing steel for -
columns =
Footing supported on piles - mmimum cure before erecting forms and reinforcmg steel for Arae
columns 4
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4421
column.
2. before placing concrete for the pier beam TAA”
Columns for bent piers -
1. mumimum before erecting formwork and remnforcing steel for the prer beam B
o i before placing concrete for the pier beam 442
Drilled shafts - mininum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- before erecting forms and reinforcing steel -
Floers for RCB and REB structures on soil or foundation stabilization sApE
- mnimum before erecting forms and reinforcing steel i
Do not remove forms or falsework from post tensioned elements until all applied post NA

tensioning forces are transferred. \ans as

Department of Transportation
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Q6: How many days if grade 4.0 concrete
(4000 psi) is specified, and test specimens
broke at a strength of 3100 psi after 4 days?

1. Structural Element?

= reduce days if attain 75% of f’c

2. Type of Work?

Kansas

Department of Transportation

2. Type of Work?

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Type of Work 3:15; 1or | Greater | Wto | 20+ | Greater | Greater
1'0 less than 10 20 to 30 | tham 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 74 [4]* | 10°[6]*
on column
Column Bent Piers - Falsework 42 TE 10%
supporting pier beam** [41* [61*
Forms and Falsework under slabs, — 104 154
beams, girders, arches and 44 [11]' 67" [II]]_
brackets***
RCB and RFB top slabs not re-shored i i 10
P 4 4] 6]
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and FFB structures Arae
Do not backfill according to SECTION 204, until 3 days after fonns are removed. 4781
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for L
columns 470
Spread Footing founded in rock — mumimum before erecting forms and remforcing steel for -
columns =
Footing supported on piles - mmimum cure before erecting forms and reinforcmg steel for Arae
columns 4
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4421
column.
2. before placing concrete for the pier beam TAA”
Columns for bent piers -
1. munmimum before erecting formwork and remnforcing steel for the pier beam B
o i before placing concrete for the pier beam 442
Drilled shafts - mininum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- before erecting forms and reinforcing steel -
Floers for RCB and REB structures on soil or foundation stabilization sApE
- mnimum before erecting forms and reinforcing steel i
Do not remove forms or falsework from post tensioned elements until all applied post NA
tensioning forces are transferred.
\NANSAs
Department of Transportation
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End.

Thanks !!!
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CIT Structures

Substructures

466
[ 1
: \\ /
156°
5 156"
]
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Substructures

* Superstructure

e Substructure l
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Substructures
* Types of Substructures
* Abutments

* Used at the ends of the bridge to retain the
embankment and carry the vertical and horizontal
loads from the superstructure to the substructure.

* Pier
* Element supporting the superstructure located
between the bridge abutments.
* Walls
* MSE - Mechanically Stabilized Earth.

Substructures

* Common types of Substructures
* U-Type Abutment

178




Substructures

* Common types of Substructures
* Pedestal Abutment

— v
e - ] bl o
& ;i"*l Rl
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= t'gs-.
. B
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Department of Transportation

Substructures

* Common types of Substructures
* Column Bent Pier

Kansas

Department of Transportation
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Substructures

* Common types of Substructures
* Wall Pier

Kansas
Substructures
* Common types of Substructures
* Column Bent with Web Wall Pier
Kansas

Department of Transportation
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Substructures

* Common types of Substructures
* Cantilever Pier (Tee-Pier / Hammerhead)

Kansas

Department of Transportation

Substructures

* Types of Abutments
* Abutments

______

,,,,,,

fnf?ral Semi-integral
loint Opening 2'= 4" Joint Opening
(Poly Tite) (Poly Tite)

ABUTMENTS

&

Free stand
2> & Joint Opening
Finger, Modular
or Sliding Flate

Kansas
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Substructures

e Construction of Substructures
e Abutments

Kansas

Department of Transportation

Substructures

* Construction of il r'“—wg'—“ o
Substructures | e =y ¢

-

A& Fillet
4

* Abutments

Concrete (Gr, 4.0XAEXSA)

* Superstructure

4 Spa. 0 I £
4
Lf
5
s ek |
D
i3

* Substructure

Concrete (Gr. 4.0XAE)

. scmn Kansas

Depariment of Transportation
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Substructures

* Construction of Substructures
* Abutments

* Soil foundation cut to grade, level clear of debris

 Contractor may use a commercial grade concrete
leveling pad. This also assists in placement of form
work. Must be to grade, can not be considered part of
structure.

* Verify re-steel, bar size length, bends and spacing. Tied
adequately.

* Bar chairs in good condition. (epoxy bars = epoxy
chairs)

Kansas
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Substructures
*Constructionof B  WR———
Substructures
* Abutments

* Check form
measurements

* Check Bar
spacing
* Verify beam

seats and/or
girder chairs.
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Substructures ol
* Construction of m‘\/v/\\w [ o

Substructures \ \\ Sy \{
* Abutments X Q\\\
. b X
* Girder MNB&

Supports i

26

9 /. Yo' o L' € Girder Support
placed in the o] ot
_ ;
substructure R i L 0 S T e
3 T el iy
concrete TR JEa =
'g Z N ’§1 Roughered | r%ir :":a:‘.s. Balr
< Const, Joint /
A et
Bor 5x¥gx5" LaxdxTpxl=l1"
FRONT ELEVATION SIDE_ELEVATION

GIRDER SUPPORT SYSTEM DETAILS [< ansas
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Substructures

e Construction of Substructures
* Abutments

Kansas
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Substructures

e Construction of Substructures
e Abutments

Kansas

Department of Transportation

Substructures

e Construction of Substructures
e Concrete Structure Construction Table 710-1

TABLE 710-1: MINIMUM CURE TIMES AND CURING MEDIUMS
Minimum
Type of Work Cure Time Curing Medium and Use
(davs)

Formed surfaces will be considered comple
upon the Engineer’s permission to remove the form

ormed sides and ends of bridge e 3 . X L
o ) . = 4 providing the forms have been in place for a minimum
wearing surfaces and bridge curbs
= = Formed of 4 days.
o - If forms are removed before the end of the 4-day cure

period. cure the surface with an application of Type 1-
liquid membrane forming compound.

Kansas
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Substructures

e Construction of Substructures
* Abutments —Removal of Forms / Backfill

Fa

e Type of Work v's)
"Walls, Wing Walls and vertical sides of RCB and RFB structures Araie >
o not backfill according to SECTION 204, until 3 days after forms are removed 4 [i]_/
Footing Su; iy before erecting forms i i "'_'T’ .
columns 47121
Spread Footing founded in rock — minimim before erecting forms and reinforcing steel for 4
columns -
Footing supported on piles - minimum cure before erectng forms and remforcing steel for 45 pap
columns i2]
Columns for cantilevered piers -
1. munmum before supporting forms and remnforcing steel for the pier beam on the 4427
column.
2. minimum before placing concrete for the pier beam 7414
Colummns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam D
2. minimum before placing concrete for the pier beam 44[2]*
2 A

Drilled shafts - minimum before erecting forms and remnforcing steel for the columns

Kansas

Department of Transportation

Substructures
e Construction of Substructures

* Piers
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Substructures

* Construction of saroe | [ swol 5

Substructures o
* Piers = =

iz ef.

Typ. Each End
Elev. 915.86

* Column is ==
5-#/0AB3 3
placed on el | e |

Drilled Shaft > wz*e-r-
PRectong U - e ol
Table 710-3 L Eg%
|
I

I}

3-*6AB5 e.f,

4*5AWJK

N

4 6%

fiom, Typ.
Spiral 15" @ AC8 Spiral

(Botfom of Casing)

5-0r@ Drilled
Shaft, Typ.

==l
Kansas
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Substructures

e Construction of Substructures
* Concrete Structure Construction Table 710-3

Tvpe of Work Time (Days)

Walls, Wing Walls and vertical sides of RCB and RFB structures Arane
Do not backfill according to SECTION 204, until 3 days after forms are removed. 470
Footing Supported on Piles - nunimum cure before erecting forms and remnforcing steel for BT
columns 4
Spread Footing founded in rock — minuqhm before erecting forms and reinforcing steel for ,a
columns =
Footing supported on piles - mimmum cure before erecting forms and remforcing steel for AT
columns o[
Columns for cantilevered piers -

1. minimum before supporting forms and reinforcing steel for the pier beam on the 4421

column.

2. minimum before placing concrete for the pier beam 744
Columns for bent piers -

1. minimum before erecting formwork and reinforcing steel for the pier beam =

2_mini ing concrete for the pier beam —al2]*
Drilled shafts - mmimum before erecting forms and reinforcing steel for the columns 24 D

Kansas
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Substructures

* Construction of
Substructures
* Piers
* Column is
place on Pile
Footing
* Section 710 —
Table 710-3
Substructures
* Construction of 1TSS
Substructures s W’J or ‘
* Piers *E“‘ st ’
* Column is i o | W_@ ;
placed on Pile 5 | |
Footing and 2? | |
cylinders made L WLl s
/ break at 70% ST =% N
design strength e Ly
* Section 710 - f L= ‘ LI e [
Table 710-3 “ELEVW
a2 Kansas
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Substructures

e Construction of Substructures
e Concrete Structure Construction Table 710-3

Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arats
Do not backfill according to SECTION 204, until 3 days after forms are removed. 47031
Footing Supported on Piles - mmimum cure before erecting forms and reinforcing steel for BT
columns 470
Spread Footing founded in rock — miuilqhm before erecting forms and reinforcing steel for 5o
columns =
| Fooring supported on piles - minimum cure before erecting forms and reinforcing steel for rn

< columns

Columns Tor camite =t

1. minimum before supporting forms and reinforcing steel for the pier beam on the 4221
column.
2. minimum before placing concrete for the pier beam 784

Columns for bent piers -

1. minimum before erecting formwork and reinforcing steel for the pier beam =
2 before placing concrete for the pier beam 44[2)*
1 Y

Drilled shafts - minimum before erecting forms and re: ing steel for the

Kansas

Department of Transportation

Substructures

e Construction of Substructures
* Concrete Structure Construction Table 710-3

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)

* Contractors may reduce the time required before form removal to the number of days shown in brackets, provided the
concrete is shown to have attained a minimum strength of 65% of the specified £'.. To accomplish this, prepare the necessary
cylinders. obtain the services of an approved laboratory to break them at the appropriate time and provide a report to the
Engineer. Field cure the cylinders alongside and under the same curing conditions. as the concrete they represent.

** Do not set girders or beams on the pier beams until the falsework under the pier beams is removed.

##% Remove the formwork from subdecks or one-course decks within 6 weeks after the deck has been placed.

* Contractors may reduce the time required before form removal to the number of days shown in brackets. provided the
concrete is shown to have attained a minimum strength of 75% of the specified £'.. To accomplish this. prepare the necessary
cylinders, obtain the services of an approved laboratory to break them at the appropriate time and provide a report to the
Engineer. Field cure the cylinders alongside and under the same curing conditions, as the concrete they represent.

2 Increase the time period 3 days when supplemental cementitious materials are used October 1 thru April 30.

Kansas
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Substructures

* Construction of
Substructures
* Piers
* Column
Forms

* Check
diameter

* Free of rust
* Form release

* Not out of
round

Kansas

Department of Transportation

Substructures
* Construction of
Substructures
* Piers
* Column
Rebar

* Check
diameter

* Bar size /
spiral spacing

* Not racked

| Kansas

Depariment of Transportation
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Substructures

e Construction of
Substructures

* Piers

= Kansas

Department of Transportation

Substructures
* Construction of Substructures
* Pier Column
* Verify re-steel, bar size, length, bends and spacing.
* Tied adequately.
* Verify lap lengths and embed lengths of rebar.
* Check that forms are clean, and plumb.

» Check that elevation of top of can is determined and
cut dimension to top of concrete is recorded.

* Determine if through bolts are being used.

Kansas
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Substructures
* Construction of Substructures
* Pier Column
» 708.3 CONSTRUCTION REQUIREMENTS

* a. Falsework Design. Do not place cast-in-place shear
bolts, coil inserts or other devices used as falsework
support in pier columns without the approval of the
Engineer. Through bolts are permitted. Do not drill and
grout bolts or other devices into the pier columns
unless shown in the Contract Documents.

|< ansas
Department of Transportation

Substructures

* Construction of Substructures
* Piers — Through Tubes/Bolts to Support Forms

Dcla(ansas

rtment of Transportation
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Substructures

* Construction of Substructures
* Piers
* Bottom of Pier Cap Elevation / Top of Can Elevation

= O e —

ia Kansas

Department of Transportation

Substructures

* Construction of Substructures
* Piers - Concrete Placement :

W

Kansas

Department of Transportation

193




Substructures
e Construction of Substructures

Kansas

Department of Transportation

Substructures

* Construction of Substructures
* 710.3 CONSTRUCTION REQUIREMENTS
* b. Handling and Placing Concrete.

Place concrete to avoid segregation of the materials and displacement of the reinforcement. Do not deposit
concrete in large quantities at any point in the forms. and then run or work the concrete along the forms.

Deposit the concrete in the forms in horizontal layers. Perform the work rapidly and continuously between
predetermined planes. Vibrate through each plane.

Fill each part of the form by depositing the concrete as near to the final position as possible. If the chutes
for placement of concrete are on steep slopes. equip them with baffle boards or assemble in short lengths that
reverse the direction of movement. Do not drop concrete in the forms a distance of more than 5 feet, unless
confined by clean. smooth, closed chutes or pipes.

Work the coarse aggregate back from the forms and around the reinforcement without displacing the bars.
After initial set of the concrete, do not disturb the forms, or place any strain on the ends of projecting reinforcement.

If placing concrete by pumping. place the concrete in the pipeline to avoid contamination or separation of
the concrete, or loss of air by fitting the pump with a concrete brake (e.g. french horn or bladder valve) at the end of
the pump boom. Obtain sample concrete for slump and air test requirements at the discharge end of the piping.

Do not use chutes. troughs or pipes made of aluminum.

Uniformly consolidate the concrete without voids.

Kansas
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Substructures
* Construction of Substructures
* Piers
* Formwork and working platform for Pier Beam

o

Kansas

Department of Transportation

Substructures

e Construction of Substructures
e Concrete Structure Construction Table 710-3

Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arane
Do not backfill according to SECTION 204, until 3 days after forms are removed. 470
Footing Supported on Piles - nunimum cure before erecting forms and remnforcing steel for Bfre
columns 4
Spread Footing founded in rock — muum*.un before erecting forms and reinforcing steel for ,a
columns =
Footing supported on piles - minimum cure before ang farms and reinforcing steel for AT
columns o[
Col or cantilevered piers -
~ minimum before supporting forms and reinforcing steel for the pier beam on the 4221
column.
2. munimum before placing concrete for the pier beam 74T
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam e
1 before placing concrete for the pier beam 45[2]*
Drﬂlmimum before erecting forms and remforcing steel for the columns -

Kansas
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Substructures

*Co

nstruction of Substructures
Pier Caps and Formwork

Kansas

Department of Transportation

Substructures
e Construction of Substructures

Concrete Structure Construction Table 710-3

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)

Q

Span Length (feet)
Type of Work ‘Iile;: 10 or | Greater | 10to | 20+ | Greater | Greater
10 less— 3 than 10 | 20 to 30 | than 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 75 (4% | 10 [6]* >
n
Column Bent PleTs—Fatsework o= 7 108
supporting pier beam** [4]* [6]*
Forms and Falsework under slabs. 74 104 154
beas, girders, arches and 44 + - -
brackets™** [4] [€] [10]
74 74 10%
RCB and RFB top slabs not re-shored AT AT 6T

<ansas

artment of Transportation
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Substructures

e Construction of Substructures

* Piers

ol

* Formwork andworkln Iatform for Pier Beam

e ey
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Substructures

e Construction of Substructures
e Concrete Structure Construction Table 710-3

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Type of Work :I::l 10or | Greater | 10to | 20+ | Greater | Greater
10 less than 10 20 to 30 | than 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 74141 | 104 [6]*
on T
< Column Bent Piers - Falsework [ 4 7o > 104
supporting pier beam** [4]* [6]*
Forns—and—Ealsework under slabs, | T A A
. = 7 10 15
beams,  girders, arches  and 4 4] 6 [10]"
brackets™***
RCB and RFB top slabs not re-shored 7 7 107
[4] [4] [6]

Kansas

Depariment of Transportation

197




Substructures

* Measurement and Payment
* Substructures

* Section 710 Concrete Structure Construction _The
Engineer will measure the various grades of concrete
placed in the structure by the cubic yard. No
deductions are made for reinforcing steel and pile
heads extending into the concrete.

* Section 711 Reinforcing Steel _ The Engineer will
measure the reinforcing steel by the pound, based on
the theoretical number of pounds shown in the
Contract Documents or placed as ordered in writing by

the Engineer. Kansas

ment of Transportation

Substructures
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Superstructures

Department of Transportation

SUP-1

Superstructures

A, Ul

SUPERSTRUCTURE

Department of Transportation

SUP-2
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Definitions

» Superstructure
* From Bearings Up

* Bridge Deck
* From Top of Beams Up
* From Bottom of Deck Up (Haunched Slabs)
* May also be the Wearing Surface (single course)
* Bridge Wearing Surface Concrete, SFO,
Asphalt, or any Overlay

Department of Transportation

SUP-3 £ Transp

Basic Types

e Slab e Girder
Uniform Prestressed or Post-tensioned Concrete
Haunched Structural Steel (Bolted or Welded)

Post-tensioned
Voided

* Rolled Beams
* Plate Girders

DEI‘(ansas

SUP-4 rtment of Transportation
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Basic Types

* Plan Orientation

» Skewed
Kansas

SUP-5 Department of Transportation

Kansas
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Haunched Slab

* Maximum Span - 72’

* Falsework
* A GREAT deal of Falsework

- Heavy Reinforcement
*Lengthy Curing Period
*Very Stout Bridge

Department of Transportation

SUP-7 f Transp
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*Theory

* The Vertical ordinate will vary with the square of
the distance from the PC.

* Any Ordinate =
(distance from PC)?> * b
PY)

* Area=(a* b)/3

SUP-10

DeIg(ansas
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KANSAS DEPARTMENT OF TRANSPORTATION

COMPUTATION SHEET Sheet L of _ Sheets
Project: 7-54 K 5039-01 Contract # 597146354 Br. No. County:
Type of Work: GRERS Subject: Grade 30 Concrete (AE) _ Change in Plans No,
DECK PLACEMENT
SLAB (UNIFORM]
40.750 X 10.400 X 0.400 = 168.52 CuM
HAUNCH (TO FACE OF PIER)
4 X 1/3X7.550 X 10.400 X 0.215 = 2251 CuM
HAUNCH (ABOVE PIER)
2X10.400 X 0.900 X 0.215 = 402 CuM
PIER CAP
4X5.050 X 0.900 X 0.5 X (0.385 + 0.302) = 624 CuM
ABUTMENT
4X5.200X0.750 X 0.5 X (1.300 +1.217) & 1963 CuM
WINGS
4X0.750 X 1.200 X 0.5 X (1.555 + 1.705) = 587 CuM
PAVEMENT REST
2X10.100 X 0.300 X 0.5 X (0.300 + 0.600) = 273CuM
SUBTOTAL = 23053 CuM
CORRAL RAIL PLACEMENT
RAIL
2X40.750 X 0.300 X 0.485 = 1186 CuM
INTERMEDIATE POST
26X 0250 X 0910 X 0.5 X (0.365 + 0.359) = 211 CuM
END POST
4X0.300 X 1.070 X 0.5 X (0.330 + 0.335) = 043 CuMm
RAIL JOINTS
6 X 0.485 X 0.300 X 0.010 L -0.04 CuM
END POST (BLOCKOUT)
r4)([{0025)(0415)(DSUD’(GEXOGOUXDQDGXUOSU]] = -0.04 Cum
SUBTOTAL 1432 CuM
GRAND TOTAL 24485 CuM
OR = 2448 CuM
Computed By: J. Hoffman _ 02/07/99 Checked By; M. Jacobs _ 02/12/99 K 8
Approved By Date Approved: _ — Department of Transportation
SUP-12 Re. 1180 DO, Form No. 213
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SUP-13

Prestressed Concrete Girder

» Spans from 60’ to 110’

* Component Construction
* Rapid Assembly

» Special Deck Forming Considerations
* Temporary Diaphragms
« Camber Correction
» Overhangs
« Composite Designs

Department o nsportation

f Tray

P

SUP-14

o

e T S R ST P

Kansas

rtment of Transportation

205




Kansas

SU P-15 Department of Transportation
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Structural Steel Girder

* Generally Longer Spans > 110’

* Bolting and Welding Required
* Experienced Labor and Inspection

- Special Deck Forming
* Very Flexible
« May Require Painting

Department of Transportation

f Transp

SUP-19
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SUP-21

Structural Steel Girder

* Basic Parts

- Stiffener
* Bearing
* Intermediate
» Connection
* Longitudinal
» Girder Ends

* Cross-Frames /
Diaphragms
* Bolts and Splices

+ Studs (field applied or
shop applied)

Kansas

Department of Transportation
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Steel Bridge Construction

- Basic Beam/Girder Types

* Rolled Beam
* From the mill
* | shaped
* Mill chamber only (no vertical curve or dead load chamber)
» Usually not horizontally curved

* Plate Girder
» Fabricated from plates in the shop
* | shaped
» Cambered for vertical dead load
» Can be horizontally curved

Kansas

Department of Transportation
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SUP-25

Steel Bridge Construction

» Basic Beam/Girder Types (Continued)
* Box Girder
* Fabricated from plates in the shop
* Box or Tub shaped (slope sides or vertical)
* Usually used for ramps

136 y A,=16.13in2

T
t

2 3/4" x 30" Flange
b 5/8" Webs
wT1 2x42ﬁ;

o 1 5/8" Bottom Flange r.

3T

A, =8.60in.2

84.40"

98 172"

Kansas
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Steel Bridge Construction

» Basic Materials
* Weathering Steel (members, fasteners, washers and
DTI’s)
* Top of top flange painted
+ 2D away from joint painted, Encased +2 inches
» Fascia and bottom on Plate girders with drainage over the
side
* Non Weather Steel (Painted)
» Galvanized (Joints)

Kansas

Department of Transportation
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Steel Bridge Construction

* Erection = Picking up the Pieces and holding them in the
correct location (or blocking them). Follows a Plan. Uses
Matchmarks and ID’s to determine which piece goes where.

* Fit-Up = Properly aligning the pieces using specialized
tools, equipment, and skills. Drift Pin and Erection Bolts are
not in finished structure.

* Bolting = The calibration and execution of a proper
tightening sequence to achieve the design clamping force.

* These are three separate inspectable operations

Kansas

SUP-27 rtment of Transportation

Steel Bridge Construction

* Erection Bolt must be clearly identifiable as an
erection bolt. They are the contractors property
and are only for contractor’s ease of erection.
They are not production bolts.

* Production bolts will arrive to the job in sealed
kegs, tubs, or buckets. They will have their
producer’s mark and grade stamped on the head.
Once a production bolt has been fully tightened it
may not be retightened and used as a production
bolt it has become an erection bolt.

Kansas

SUP-28 rtment of Transportation
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Bridge Decks
&
Bridge Deck Overlays

Decks: 400 (Mud) & 700 (Structures)

Overlays: 731 (Area Prep. for Patching),
732 (Machine Prep.),
717 (Conc. OL),
729 (Poly OL)

BD-1

710.3 Construction Requirements

» Get very familiar with this specification!!!!
* Lots of information, won'’t be able to cover all of it
 Know where to look

BD-2

Department of Transportation
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b. Handling and Placing Concrete. At a progress project meeting prior to placing concrete. discuss with
the Engineer the method and equipment nsed for deck placement finclude the equipment for controlling th
evaporation rate, procedures used to minimize the evaporation rate, and method to place saturated burlap within th
specified 15 minute limit

Fogging using hand-held equipment may be required by the Engineer during unanticipated delays in the
placing. finishing or curing operations. If fogging is required by the Engineer, do not allow water to drip, flow or
puddle on the concrete surface during fogging, placement of absorptive material, or at any time before the concrete
has achieved final set.

When needed, produce a fog spray from nozzles that atomize the droplets and a system capable of keeping
a large surface area damp without depositing excess water. Use high pressure equipment that generates a minimum
of 1200 ps1 at 2.2 gpm, or low pressure equipment having nozzles capable of supplying a maximum flow rate of 1.6

gpm.

Use a method and sequence of placing concrete approved by the Engineer. Do not place concrete until the
forms and reinforcing steel have been checked and approved. Before placing concrete, clean all forms of debris.
Drive all foundation piling in any one pier or abutment before concrete is poured in any footing or column of that
pier or abutment.

On bridges skewed greater than 107, place concrete on the deck forms across the deck on the same skew as
he bridge. unless approved otherwise by State Bridge Office (SBO). Operate the bridge deck finishing machine on
he same skew as the bridge. unless approved otherwise by the SBO.

Maintain environmental conditions on the entire bridge deck such that the evaporation rate is less than 0.2
Ib/sq ft/hr. This may require placing the deck at night, i the early morning or on another day. The evaporation rate (as
determined in the American Concrete Institute Manual of Concrete Practice 305R. Chapter 2) 1s a function of aix
temperature, concrete temperature, wind speed and humidity.

<ansas

Department of Transportation

710.3 Construction Requirements

b. Handling & Placing Concrete

* Project Progress Meeting
* Method and Equipment for deck placing
» Evaporation rate control equipment
* Method to place burlap in 15-minute limit

» Skewed bridges greater than 10° will place concrete on
the skew unless stated otherwise by the State Bridge
Office

» Same goes with Finishing

* Maintain an evaporation rate of less than 0.2 Ib/sqft/hr
* Figure 710-1

Kansas

Department of Transportation
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[ Relative

|__humidity, percent 10

Concrete remperaure

~00F

//

M

/1

Rate of

evaporation, 0.7

Ibisq ft/hr

e

0.8

Wind velocity

mph

62° ambient temperature
52% relative humidity
60 concrete temperature
20 mph wind velocity

Effect of concrete and air temperatures, relative humidity, and wind velocity on the rate of evaporation of
surface moisture from concrete. This chart provides a graphic method of estimating the loss of surface
moisture for various weather conditions. To use the chart, follow the four steps outlined above. When the

[evaporation rate exceeds 0.2 Ih/ft/hr (1.0 kg/ m*/hr). measures shall be taken to prevent excessive moisture ]

0.6

15

To use this chart:

1. Enter with air

move yp to relative
humidity.

2. Move nght to
3. Move down to wind

4. Move Jeft: read approximate
ate of evaporation.

loss from the surface of unhardened concrete; when the rate is less than 0.2 Ib/ft/hr (1.0 kg/m/hr) such
‘measures may be needed. When excessive moisture loss is not prevented, plastic cracking is likely to occur.

(Fog/ with Wind
- - - -Breaksy - - - -+

(No Fog)

Kansas

Department of Transportation

Department of Transportation

215



the air temperat\ec; np ; I
temperature, wind and humidity measurements approximately 12 inches above the surface of the deck. With this
information, the Engineer will determine the evaporation rate by using KDOT software or by using FIGURE 710-1
(Figure 2.1.5 from the American Concrete Institute Manual of Concrete Practice 305R. Chapter 2).

‘When the evaporation rate is equal to or above 0.2 Ib/ft/hr, take actions (such as cooling the concrete,

nstalling wind breaks, sun screens etc.) to create and maintain an evaporation rate less than 0.2 Ib/ft”/hr on the entire
bridge deck

Place concrete to avoid segregation of the materials and displacement of the reinforcement. Do not deposit
concrete in large quantities at any point in the forms, and then run or work the concrete along the forms.

Deposit the concrete in the forms in horizontal layers. Perform the work rapidly and continuously between
predetermined planes. Vibrate through each plane.

Fill each part of the form by depositing the concrete as near to the final position as possible. If the chutes
for placement of concrete are on steep slopes. equip them with baffle boards or assemble in short lengths that
reverse the direction of movement. Do not drop concrete in the forms a distance of more than 5 feet, unless
confined by clean, smooth, closed chutes or pipes.

Work the coarse aggregate back from the forms and around the reinforcement without displacing the bars.
After mmtial set of the concrete. do not disturb the forms, or place any strain on the ends of projecting reinforcement.

If placing concrete by pumping, place the concrete in the pipeline to avoid contamination or separation of
the concrete, or loss of air by fitting the pump with a concrete brake (e.g. french horn or bladder valve) at the end of
the pump boom. Obtain sample concrete for slump and air test requirements at the discharge end of the pipmg.

Do not use chutes, troughs or pipes made of aluminum.

Uniformly consolidate the concrete without voids.

Kansas

Department of Transportation

Pump Truck circa

Kansas
1 9 9 0 Department of Transportation

216




(Take mud samples from wherever the boom is
during deck placement to get representative
sample )

Kansas

Department of Transportation

Accomplish consolidation of the concrete on all span bridges that require finishing machines by means ot a
mechanical device on which internal (spud or tube type) concrete vibrators of the same type and size are mounted
(subsection 154.2). Observe special requirements for vibrators in contact with epoxy coated reinforcing steel as
specified in subsection 154.2. Provide stand-by vibrators for emergency use to avoid delays in case of failure.

Operate the mechanical device so vibrator nserfions are made on a maximum spacing of IZ-mch centers
over the entire deck surface. Provide a uniform time per insertion of all vibrators of 3 to 15 seconds, or until the
course aggregate settles below the surface of the concrete, unless otherwise designated by the Engineer. Provide
positive control of vibrators using a timed light, buzzer, automatic control. Smoothly extract the vibrators from the
concrete at a rate to avoid leaving any large voids or holes i the consolidated concrete. Do not drag the vibrators
horizontally through the concrete.

Use hand held vibrators (subsection 154.2) 1n maccessible and confined areas such as along hubguards.
When required. supplement vibrating by hand spading with suitable tools to provide required consolidation.
Reconsolidate any voids left by workers.

The method used for transporting concrete batches, materials or equipment over previously placed single
pour (non-overlaid) floor slabs or floor units, or over units of structures of continuous design types is subject to
approval by the Engineer.

Do not operate bridge deck finishing equipment on previously placed concrete spans until:

e A minimum of 72 hours on structures that are fully supported with falsework; (Haunched

¢ A minimum of 72 hours on structures with concrete girder spans with concreteSlafis)and(Prestressed)

¢ A minimum of 96 hours on structures with steel girder spans with concrete decks. (Plate Girders

orRolled
OF—<Onea

The time delays begin after the day’s pour has been completed.

Follow TABLE 710-2 for load limitations after conerete placement. Prior to permittingB\%%\%)i traffic oy~

the bridge deck, construct temporary bridge approaches and maintain them 1n a condition to prevent damage to the @nsas
bridge ends. fiment of Transportation
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d. Finishing. Finish all top surfaces, such as the top of retaining walls, curbs, abutments and rails, with a
wooden float by tamping and floating, flushing the mortar to the surface and provide a uniform surface. free from
pits or porous places. Trowel the surface producing a smooth surface, and brush lightly with a damp brush to
remove the glazed surface.

Strike off bridge decks with a self-propelled finishing machine, which may be manually operated by
winches to reach a temporary bulkhead when approved by the Engineer. The screed on the finish machine must be
self-oscillating, and operate or finish from a position either on the skew or transverse to the bridge roadway
centerline.

On decks skewed greater than 10°, operate the finishing machine on the same skew as the bridge, unless

approved otherwise by the SBO. Before placing concrete, position the finisher throughout the proposed placement
area allowing the Engineer to verify the reinforcing steel positioning.

Irregular sections may be Imished by other methods approved by the Engmeer. Remiorced concrete box
bridges that will be under fill may be struck off by other approved methods.

Float and straightedge the wearing surface so the finished surface is at the cross-section shown in the
Contract Documents. Do not add water to the surface of concrete, unless approved by the Engineer, and when
approved apply as a fog spray.

Secure a smooth riding bridge deck, correcting surface variations exceeding Ys inch in 10 feet by use of an
approved profiling device, or other method approved by the Engineer.

Straightedge decks that are to receive an overlay, leaving them with an acceptable float or machine pan
finish.

For decks not receiving an overlay, and without the bid item Bridge Deck Grooving, finish the deck with
the rough burlap drag

For decks not receiving an overlay, and with the bid item Bridge Deck Grooving, see subsection 710.3f.
for grooving requirements.

Kansas
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(Transverse Grooving now done by
multi-blade diamond arbor, see Sub-Sec. f., p. 700-46)
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e. Curing and Protection.

(1) General. Cover concrete surfaces according to TABLE 710-1. Cure all pedestrian walkway surfaces in
the same manner as the bridge deck. The determination of the time requirement for curing commences after all the
concrete for the placement is in place and finished. During cold weather, the specified time limits may be increased
at the discretion of the Engineer, based upon the amount of protection and curing afforded the concrete.

Mamtam a damp surface until the wet burlap 1s placed. Fully saturate burlap before placing on concretel
surface. Cover all concrete surfaces with saturated burlap within 15 minutes after finishing the concrete, do not mar|
concrete during placement of the wet burlap. Maintain the curing so that moisture is always present at the concrete
surface.

Place and weight down the burlap so it will remain in intimate contact with the surface covered.

When an impermeable sheeting material is used, lap each unit 18 inches with the adjacent unit. Place and
weight down the impermeable sheeting material so it will remain in intimate contact with the surface covered.
When any burlap or impermeable sheeting material becomes perforated or torn, immediately repair it, or discard and
replace 1t with acceptable material.

| TABLE 710-1: MINIMUM CURE TIMES AND CURING MEDIUMS |
Wet burlap covered with white polyethylene sheeting
14 during the 14-day period.
Bridge decks (full-depth decks with Wet lAfte_I;1 the weg cure $erlqd. apply 2 co%:its of 1TypeﬂZ1 w?lte
- iquid membrane forming compound. Place the first
Plus coat within 30 minutes of removing the sheeting and
. burlap. Spray the second coat immediately after and at
Bridzeierereyy 7 right angles to the first application.

Curing Protect the curing membrane against marring for a

Membrane | minimum of 7 days. The Engineer may limit work ansas

during this 7-day period. Department of Transportation
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731.1 DESCRIPTION

BID ITEMS UNITS

Area Prepared for Patching Square Yard
Area Prepared for Patching (Full Depth) Square Yard
Area Prepared for Patching (Poured with Overlay) Square Yard
Area Prepared for Patching (Set Price) Square Yard
Area Prepared for Patching (Full Depth) (Set Price) Square Yard

731.2 MATERIALS

Provide materials that comply with the applicable requirements.
Concrete ...
Aggregates for Concrete Not On Grade ...
Concrete Curing/Precure Materials
Reinforcing Steel
Epoxy Resin Base Bondir
Rapid Set Concrete Patching Materials*
*When specified in the Contract Documents.

1102, except grading must adhere to TABLE 731-1.

TABLE 731-1: AGGREGATE GRADATION

Sieve Size Percentage Retained

0

0-10

15-50

90-100

Perform all work necessary to remove all asphalt material and unsound concrete from the existing bridge or
the designated area to the depth specified in the Contract Documents, or as designated by the Engineer.

SECTIONS 401 & 402
..SECTION 1102
..DIVISION 1400
DIVISION 1600
DIVISION 1700
SECTION 1716

On bridge decks that do not receive a concrete overlay. use coarse aggregate complying with SECTION

Sas
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731.3 CONSTRUCTION REQUIREMENTS

a. General (All Decks). Remove asphalt material and unsound concrete as shown in the Contract
Documents and as designated by the Engineer. to the depth required to reach sound concrete and rust free
reinforcing steel. Dispose of removed material on sites approved by the Engineer.

Unless specifically noted in the Contract Documents, the Contractor may choose to remove unsound
concrete by other means capable of removing the required concrete, without mnjury to the sound concrete and
reinforcing steel.

Unless specifically noted in the Contract Documents, the Contractor may mot choose to remove unsound
concrete by hydrodemolition. When hydrodemolition is allowed, remove the required concrete, without injury to the
sound concrete and reinforcing steel. When hydrodemolition is allowed and used as the method of removal, the
Engineer will determine the areas of unsound concrete after hvdrodemolition

Do not use jack hammers or chipping hammers heavier than the nominal 15-pound class on any partial
depth concrete removal. Jack hammers up to the nominal 30-pound class may be used in areas of full depth
patching to within 6 inches of the edges of the designated areas. Do not use chipping hammers heavier than a
nominal 15-pound class to remove the 6-inch edge. Operate jack hammers and chippmg hammers at an angle to
prevent damage to the sound concrete.

Kansas
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Locate and mark beams if working on a
steel structure.

Work carefully to NOT gouge or damage
Top Flange during removal.

If damaged, beams will be repaired at No
Cost to the State.

Department of Transportation
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(1) Remnforcing. Remove all scale and heavy rust from steel bars. When concrete 1s removed by jack
hammers, wet sandblasting is prohibited. If reinforcing is left exposed. and signs of rust appear. the Engineer may
require that the cleaning be repeated. Do not cut, stretch or damage any exposed reinforcing steel. Do not break the
bond between the reinforcing steel and concrete where bars are partially exposed yet remain anchored in sound
concrete. near the ends or where more than half the bar is beneath the concrete removal line. See FIGURE 731-1.

FIGURE 731-1

_, End Anchorage
L ’I
Vert. Chip Line 1" Deep (Typ.,

Area delineated by the L
Engineer as Area
Prepared for Patching

Partially Embedded SouncCorcrete

Exposed Reinforcing mewrmmrr

-

Department of Transportation

2) Bonding of Remforcing Steel.

(a) Top Layer of Transverse Reinforcing Bars. Where the bond between existing concrete and the
top layer of transverse reinforcing steel has been destroyed (FIGURE 731-2), remove the concrete
adjacent to the bar to a depth that shall permit concrete to bond to the entire periphery of the bar
with a minimum clearance of % inch. A bar may be considered bonded by the Engineer even if
less than %2 the bar depth is embedded in concrete.

FIGURE 731-2

Disimegrated Concrete * *

Disintegrated Concrete
Removal Line

Loss of Bond
Reinforcing Bar

Concrete Removal Line

Sound Concrefe —

(b) All Reinforcing Bars Other Than the Top Layer of Transverse Bars. Where more than V% the
diameter of the steel is exposed (FIGURE 731-3). or where the bond between existing concrete
and reinforcing steel has been destroyed (FIGURE 731-2), remove the concrete adjacent to the
bars to a depth that shall permit concrete to bond to the entire periphery of the bar with a minimum I< an S a S

clearance of ¥ inch.
Department of Transportation
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AREA PREPARED FOR PATCHING: This item shall consist
of removing unsound concrete and bifuminous patches
from the bridge deck, cleaning reinforcing bars, fitling
the removed patched areas with concrefe and preparing
the entire orea of the deck for SFO. Quantity shown is
an estimate of the areas involved. The exact areas shall
be dstermined by fopping. bsfors, during and affer chipping
cperation 10 ensure that
removed. See KDOT Spec

FULL DEPTH PATCHING: Fr
placement of concrete in areas of full depth removal of
bridge siab. The forms may be suspended from exi

bars by wire fies or a method

neer may be used. See KDOT Spec
method of measurement and basis of payment.

 of cleaning the
urface and placing the Isinsh SFO. Ses KDOT

SILICA FUME OVERLAY CONSTRUCTION JOINTS: All vertical
construetion | in the overtay and the vertical joint
between the overlay and the curbs shail be cleaned by

dblasfing, and then painting the Jeirts with an approved

Concrete Masonry Coating 72 hours after plocement of the

Silica Fume Overlay.

REFAIR OF EPOXY COATED REINFORCING STEEL: Replace
any epoxy codting that is removed from the reintorcing
sisel during the concrefe removal process. Thoroughly
damaged areas with a stiff wire brush to remove dirf and
domaged coating. Apply an aperoved pafching material
accordance with manuracturer's recommenddtions. Aveid
dripping any pafehing materiol onfo existing concrefe fhial
will have new corcrets placed against it. See KDOT
Specifications.
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732.1 DESCRIPTION
Prepare the bridge deck surface for a concrete bridge deck overlay by removing the existing concrete and
asphaltic material from bridge deck and approaches as shown in the Contract Documents.

NITS
*) Square Yard

732.2 MATERIALS - None specified.

732.3 CONSTRUCTION REQUIREMENTS

Remove concrete and asphaltic materials from the existing surface to the specified depth over the area of
the deck by means of milling or cutting procedure capable of removing the specified material without injury to the
sound concrete.

When specified, mill the approaches according to the Contract Documents.

732.4 MEASUREMENT AND PAYMENT

The Engineer will measure machine preparation by the square yard. Milling of approaches is subsidiary to
the machine preparation bid item.

Payment for "Machine Preparation” at the contract unit price is full compensation for the specified work.

Kansas

Department of Transportation

226



717.1 DESCRIPTION
Construct the portland cement concrete overlay as shown on the Contract Documents.
When Bridge Deck Grooving 1s a bid item in the contract, perform the grooving as shown in the Contract

Documents.
BID ITEMS UNITS
Portland Cement Concrete Overlay (*) Square Yard
Material for Portland Cement Concrete Overlay (Set Price) Cubic Yard
Bridge Deck Grooving Square Yard

* Thickness

717.2 MATERIALS
Provide materials that comply with the applicable requirements.

Grade 4.0 (AE) CONCELE” .....ivooiieriiiiieees et SECTIONS 401 & 402
Aggregate for Concrete Not On Grade .. . DIVISION 1102
Precure/Finishing Aid Material ™ DIVISION 1400

Concrete Curing Materials ... DIVISION 1400

Concrete Masonry Coating DIVISION 1700

"Use concrete that meets requirements for low permeability concrete (LPC) as specified in DIVISTON 400.
"When silica fume is used as an SCM, the use of Precure/Finish Aid may be used according to the

manufacturer’s instructions.
For overlays use Supplemental Cementitious Materials at allowable substitution rates as listed in TABLE

-2 Kansas
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TABLE 717-1: PORTLAND CEMENT CONCRETE OVERLAY PRODUCTION REQUIREMENTS
Total Placed SurfaceyArea per Bridge Minimum Cubic Yards per Hour
(Square Yards)
0-328 1.0
329-492 1.5
493-656 2.0
Over 656 2.5

b. Preparation of Surface. Prior to placement of concrete, sand or shot blast the surface followed by an
air blast to the bottom 3 inches of hubguard, and edges against which concrete is to be placed to remove all dirt, oil,
pavement marking and other foreign material, as well as any unsound concrete, laitance and curing material from the
surface. Wet sand blasting may be used only with approval of the Engineer. Tt is desired that the surface be
roughened by the sand or shot blast to provide satisfactory bond with the surfacing concrete. Protect metal deck
drains and areas of the curb or railing above the proposed surface from the sand or shot blast.

Check the finish machine clearance above the prepared surface before concrete is placed to obtain the
thickness specified in the Contract Documents

A minimum of 2 hours before the placing of the concrete overlay, use clean water to thoroughly wet any
concrete surfaces to which the concrete 1s to bond against. Blow or broom away all free water immediately ahead of]
he placing operation. Bonding surfaces should be maintained in a damp condition with no free water.

ansas
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c. Placing Concrete. Place and fasten the screed rails in position to obtain finished concrete at the required
profile. Place the supporting rails upon which the finishing machine travels outside the area to be concreted. A
hold-down device shot into concrete is prohibited, unless the concrete is to be subsequently overlaid. Hold-down
devices of other types leaving holes in exposed areas will be approved provided the holes remaining are grouted full.
Methods for anchoring and supporting the rails and the concrete placing procedure require approval by the Engineer.

Locate longitudinal joints along lane lines, or as approved by the Engineer. Keep the joints clear of wheel
paths as much as practical.

Placing of the overlay is prohibited when conditions on the bridge deck are such that the evaporation rate is
estimated to equal or exceed 0.2 pounds per square foot per hour, or 1s predicted to exceed that rate during the
course of the placement, unless corrective measures listed in subsection 710.3b. are taken to reduce the evaporation
rate to below 0.2 pounds per square foot per hour.

Fogging may be necessary during placement of the overlay. Accomplish fogging according to subsection
710.3b.

The evaporation rate will be rechecked with the measures in place, using the procedures outlined above.

The elapsed time between depositing the concrete on the deck and final screeding may not exceed 15
minutes, unless otherwise authorized by the Engineer.

Manipulate and mechanically consolidate new concrete to a minimum of 98% of the consolidated unit
weight and screed to final grade. In irregular areas or along the curb where the finishing screed does not reach, hand
tamp with a 6-inch by 6-inch metal plate device to assist in consolidation and bonding of the concrete. When
concrete for partial depth patches is placed with the overlay, apply additional vibration or hand tamping in the patch
areas to assist in consolidation and bonding of the concrete.

JNansas
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f. Weather Limitations. See SECTION 401. Also. discontinue concreting operations when a descending

air temperature in the shade and away from artificial heat falls below 45°F except with written approval from the
Engineer. Do not start or resume operations until an ascending air temperature reaches 40°F. or if night time
temperatures are expected to fall below 35°F.

BD-32

Kansas
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729.1 DESCRIPTION

Prepare the surface of the reinforced concrete bridge deck and construct a multi-layer polymer concrete

overlay (overlay) as shown on the Contract Documents.

Provide an overall combination of labor and equipment with the capability of proportioning and mixing the

polymer resin components and placing the primer and aggregate, in accordance with this specification and the
manufacturer/supplier’s recommendations.

BID ITEM UNITS

Multi-Layer Polymer Concrete Overlay Square Yard
729.2 MATERIALS

a. General.

(1) Proportion all polymer materials according to the manufacturer/supplier’s recommendations.

(2) Provide the Engineer with a copy of the polymer materials manufacturer/supplier’s mixing and

application recommendations.

(3) If concrete bridge deck patching is specified, polymer concrete materials may be used for patching of

the concrete bridge deck. See SECTION 731.

b. Epoxy. Provide a Type III epoxy resin as defined in DIVISION 1700.
c. Polyester. Provide a polyester resin as defined in DIVISION 1700.
d. Aggregate.

(1) Provide FA-C aggregate meeting TABLE 1102-5 and TABLE 1102-6, or
(2) As provided by the polymer concrete overlay supplier in a prequalified system. DIVISION 1700.

Kansas

Department of Transportation

729.3 CONSTRUCTION REQUIREMENTS

a. General. Wet cure concrete on new bridge decks for 14 days and allow the deck to dry for 21 days
before applying the overlay.

Portland cement concrete patches require a minimum cure period of 28 days before application of the
overlay.

At the preconstruction conference, discuss the patching material and the corresponding curing period.
Submit changes, including a written statement from the polymer manufacturer/supplier recommending changes, to
the Engineer for approval.

b. Equipment. Equipment is subject to approval of the Engineer and must comply with these
requirements:
(1) Surface Preparation Equipment

(a) Shot blasting equipment capable of producing a surface relief equal to the International
Concrete Repair Institute (ICRI) Surface Preparation Level 6 to 7 or ASTM E 965 Pavement
Macrotexture Depth of 0.04 to 0.08 inch. Final acceptance is based on testing procedures as
outlined in KT-70, Part V.

(b) Shot/Sand blast equipment capable of producing the required surface relief on the deck
adjacent to bridge rails and barriers and areas not accessible with shot blast equipment

(c) Empty shot blasters and dispose of waste material a minimum of 50 feet from the prepared
bridge deck. On long structures empty shot blasters on the unprepared surface a minimum of 50
feet from prepared surface to prevent contamination of the deck by return of dust to the prepared
surface.

(d) The Engineer must approve the use of scarifiers, scrablers or milling machines.

L.ansas
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| (e) Wet sand blasting 1s prohibited.
(2) Mechanical Application Equipment.
a) Polymer mixing and distribution system capable of accurate and complete mixing of the
polymer resin and hardening agent. verification of the mix ratio and uniform and accurate
flistribution of the polymer materials at the specified rate on 100% of the work area.
b) A self-propelled aggregate spreader (if required) capable of uniform and accurate application
of the dry aggregate over 100 % of the work area.
(c) An air compressor capable of producing a sufficient amount of oil free and moisture free
compressed air to remove all dust and loose material.
(d) Adequate additional hand tools to facilitate the placement of the polymer concrete overlay in
accordance with this specification and the manufacturer/supplier’s recommendations.
(3) Hand Application Equipment.
(a) Calibrated containers for accurate measurement of the polymer components.
(b) Paddle type mixer or other mixing device capable of accurate and complete mixing of the
polymer resin and hardening agent.
(c) Notched squeegees and brooms capable of spreading the polymer material in accordance with
this specification and the manufacturer/supplier’s recommendations.
(d) Aggregate spreader capable of uniform and accurate application of the dry aggregate.
(e) Adequate additional hand tools to facilitate the placement of the polymer concrete overlay in
accordance with this specification and the manufacturer/supplier’s recommendations.

Kansas
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¢. Preparation of Surface.

(1) When specified. perform any required repairs under SECTION 731 and cure repairs, before preparation
of the surface, unless placed with the overlay.

(2) Protect metal deck drains and areas of the curb or railing above the proposed surface from the shot

blast.

(3) Close deck drains so the overlay materials will not pass through the drains.

(4) Remove any remaining contamination of the prepared deck surface or surface of subsequent courses.
Sand blast or bush hammer contaminated areas to produce an acceptable surface for placement of the overlav.

(5) As the final preparation for the placement of the overlay, make a complete cleanup by shot blasting
and/or other approved means, followed by an air blast with dry, oil free air or vacuum. Brooming is not acceptable.
Remove all pavement marking, loose disintegrated concrete, dirt, paint, oil, asphalt, laitance carbonation and curing
materials from patches and other foreign material from the surface of the deck.

(6) Produce a surface relief equal to the International Concrete Repair Institute (ICRI) Surface Preparation
Level 6 to 7 or ASTM E 965 Pavement Macrotexture Depth of 0.04 to 0.08 inch.

(7) Place the first coat of the overlay within 24 hours of preparing the deck surface. Prepared surfaces
exposed for more than 24 hours must be lightly sand blasted prior to application of the overlay.

Kansas
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d. Placing the Multi-Coat Poly
e. Face of Curbs, Barriers and Rail
f. Application Rates

g. Curing

h. Testing

i. Correction of Unbonded Areas

j- Weather Limitations

Kansas
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Thanks!!!
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CIT Structures

Curing

Jm(ansas

rtment of Transportation

Curing
* Curing mediums
* Wet Burlap
* Liguid membrane-forming compounds
* White polyethylene sheeting
* Formwork

Department of Transportation
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Curing
* 710.3 e. Curing and Protection

(1) General. Cover concrete surfaces according to TABLE 710-1. Cure all pedestrian walkway swrfaces in
the same manner as the bridge deck. The determination of the time requirement for curing commences after all the
concrete for the placement is in place and finished. During cold weather, the specified time limits may be increased
at the discretion of the Engineer. based upon the amount of protection and curing afforded the concrete.

Maintain a damp surface until the wet burlap is placed. Fully saturate burlap before placing on concrete
surface. Cover all concrete surfaces with saturated burlap within 15 minutes after finishing the concrete, do not mar
concrete during placement of the wet burlap. Maintain the curing so that moisture is always present at the concrete
surface.

Place and weight down the burlap so it will remain in intimate contact with the surface covered.

When an impermeable sheeting material is used, lap each unit 18 inches with the adjacent unit. Place and
weight down the impermeable sheeting material so it will remain in intimate contact with the swface covered.
‘When any burlap or impermeable sheeting material becomes perforated or torn. immediately repair it. or discard and
replace it with acceptable material.

Kansas

Department of Transportation

Curing

* 710.3 e. Curing and Protection

(2) Liquid Membrane Forming Compounds. Use spraying equipment capable of supplying a constant and
uniform pressure to provide uniform distribution at the rates required. Agitate the liquid membrane forming
compound continuously during application. The surface must be kept wet from the time it is finished until the liquid
membrane forming compound is applied. Apply liquid membrane forming compound at a minimum rate per coat of
1 gallon per 200 square feet of concrete surface.

(3) Bridge Subdecks and Decks. Provide a work bridge to facilitate application of all curing materials.
Maintain the curing so that moisture is always present at the concrete surface.

Maintain the wet burlap in a fully wet condition using misting hoses. self-propelled. machine-mounted
fogging equipment with effective fogging area spanning the deck width, moving continuously across the entire burlap-
covered surface, or other approved devices until the concrete has set sufficiently to allow foot traffic. At that time.

Kansas
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Curing
* 710.3 e. Curing and Protection

(5) Cold Weather Curing. If concrete is placed in cold weather, comply with SECTION 401.

If concrete is placed and the ambient air temperature is expected to drop below 40°F during the entire
specified curing period, provide suitable measures such as straw, additional burlap or other suitable blanketing
materials or housing and artificial heat to maintain the concrete temperature between 40 and 90°F as measured on
the surface of the concrete. Keep the surface of the concrete moist by the use of an approved moisture barrier such
as wet burlap or polyethylene sheeting or both as defined in TABLE 710-1. Maintain the moisture barrier in
intimate contact with the concrete during the entire specified curing period. After the completion of the required
curing period, remove the curing and protection to prevent rapid cooling of the concrete.

Kansas

Department of Transportation

Curing
* Foundations and
Substructures

* In the Forms
with Burlap and
Poly

* Footings
* Abutments

* Pier Columns
and Caps

Kansas

Department of Transportation
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Curing

* Superstructure
* Bridge Decks
* Starts with

Environmental
Conditions

* Evaporation
Rate

*<0.2 Ib/sq ft/hr

* Fogging 1200
psi/ 2.2 gpm or
low rate 1.6gpm

Kansas

Department of Transportation

Curing A
* Superstructure /;js oor
* Bridge Decks ///,9!; s:r
- Figure 710-1 Yy 74N
* Equal to or above /V/i//:///i:‘g
0.2 Ib/ft2/hr, take »
actions to create  |* Gwmene L Lo
and maintain an Rt ol
evaporation rate i A A
less than 0.2 FERERERT | 1A
lb/ft2/hr |, ol
ek s < L
S M Z =S == PN
: L Kansas
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Curing

* Superstructure

* Figure 710-1
Effect of concrete and air temperatures, relative humidity, and wind velocity on the rate of evaparation of
surface moisture from concrete, This chart provides a graphic method of estimating the loss of surface
moisture for various weather conditions. To use the chart, follow the four steps outlined above, When the
evaporafion rate exceeds 0.1 A e (.0 kg/ '), measures shall be taken fo prevent excessve maisture
Jossfrom the surface of ahardlenee concrete; when the rate s e than 0.2 I/ lr (L0 kgt’mlf'hr) such
measures may be needled. When excessive moisture loss is not prevented, plastic cracking is hkely to occur,

mlm(ansas
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Curing

* Superstructure

* Cover within 15
minutes

* Fully Saturate
burlap before
placing on
concrete surface
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Curing %

* Superstructure i

* Place and weight
down burlap so it
will remain in
intimate contact
with the surface
covered

Kansas

Department of Transportation

Curing

* Superstructure

* Do not mar
concrete during
placement

* Maintain damp
surface

Kansas

Department of Transportation
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Curing
* Superstructure

* Maintain the wet
burlap in a fully
wet condition

* Place Soaker
Hoses, supply
running water
continuously

Kansas

Department of Transportation

Curing .

* Superstructure o | T

* When o iallels RS 1 10 I i
impermeable e P
sheeting is

used, lap each
unit 18”

Depariment of Transportation
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Curing
* Superstructure

* If the concrete
temperature is
above 90
degrees, do not
use polyethylene
sheeting in direct
sunlight for the
first 24 hours

LUl Ll

LILEC RETGR |

T T'=

Kansas
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Curing
*710.3 e. Curing
* Table 710-1

* Minimum Cure
Times and Curing
Mediums

* Note the
specified type of
liquid membrane

TABLE 710-1: MINIMUM CUR!

E TIMES AND CURING MEDIUMS

Minimum
Type of Work Cure Time Curing Medium and Use
(days)
Bridge decks (full-depth decks with
multi-layer polymer overlays) 14 Wet burlap covered with white polyethylene sheeting
Bridge subdecks (decks with Wet during the 14-day period.
overlays)
Wet burlap covered with white polyethylene sheeting

14 during the 14-day period.

. 3 W After Vi { L 2 2wl
Bridge decks (foll-depth decks with et L‘\fte} the wet cure pertcld apply 2 coats of Type \\l'ulre
0 overlay) liquid membrane forming compound. Place the first
! Plus coat within 30 minutes of removing the sheeting and
Bt @t . plulap, Spray the second ;oalrumnemalely after and at

7 right angles to the first application.
Curing Protect the curing membrane against marring for a

Membrane

minimum of 7 days.
during this 7-day period.

The Engineer may limit work

Other unformed or exposed surfaces

Curing
Membrane

Apply 2 coats of Type 2 white liquid membrane forming
compound.  Place the first coat immediately after
completion of the concrete finish just as the surface
water disappears. Spray the second coat immediately
after and at right angles to the first application

Protect the curing membrane against marring for a
minimum of 7 days. The Engineer may limit work
during this 7-day period

Should the be subj
damage, the Engineer will require wet burlap. white
polyethylene sheeting or other approved impermeable
material to be applied at once for the remainder of the
cure time.

ted 1o s

Formed sides and ends of bridge
wearing surfaces and bridge curbs

Other formed surfaces

4
Formed

Formed surfaces will be considered completely cured
upon the Engineer’s permission to remove the forms,
providing the forms have been in place for a minimum
of 4 days.

If forms are removed before the end of the 4-day cure
period. cure the surface with an application of Type 1-D

liquid membrane forming compound.

Kansas
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Curing

* Superstructures

TABLE 710-1: MINIMUM CURE TIMES AND CURING MEDIUMS
Minimum
Type of Work Cure Time Curing Medium and Use
(days)
Bridge decks (full-depth decks with
multi-layer polymer overlays) 14 Wet burlap covered with white polyethylene sheeting
Bridge subdecks (decks with Wet during the 14-day period.
overlays)
Wet burlap covered with white polyethylene sheeting
14 during the 14-day period.
e @ (Pl des Tam Wet f&fre'r the wet .cure Perio'd apply 2 coats of Type 2 wil.]j.re
bo overlay) iquid 1.1le'mbﬂmne .ronmng compot.md. Place t.he irst
Plus coat within 30 minutes of removing the sheeting and
Bl Gt l?_urlap. Sp}'ay' the se“cond c_oat.ilmnediarely after and at
7 right angles to the first application.
Curing Protect the curing membrane against marring for a
Membrane | minimum of 7 days. The Engineer may limit work
during this 7-day period. [< ans aS
Department of Transportation
Curing
* Superstructures
Apply 2 coats of Type 2 white liquid membrane forming
compound.  Place the first coat immediately after
completion of the concrete finish just as the surface
water disappears. Spray the second coat immediately
after and at right angles to the first application.
7 Protect the curing membrane against marring for a
Other unformed or exposed surfaces Curing minimum of 7 days. The Engineer may limit work
Membrane | during this 7-day period.
Should the compound be subjected to continuous
damage. the Engineer will require wet burlap. white
polyethylene sheeting or other approved impermeable
material to be applied at once for the remainder of the
cure time.
Formed surfaces will be considered completely cured
Formed sides and ends of bridge 111.\)011_ t_he Engineer’s pe'nnissiou to 1'e1110vT: the_ fpnus.
e o r g 4 providing the forms have been in place for a minimum
= = Formed of 4 days.
Other § If forms are removed before the end of the 4-day cure
ther formed surfaces P N . e
period, cure the surface with an application of Type 1-D
liquid membrane forming compound. [< ans aS

Department of Transportation
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Curing

* Superstructures

* Load Limits during cure period Table 710-2

TABLE 710-2: CONCRETE LOAD LIMITATIONS ON BRIDGE DECKS

Days after

. Element Allowable Loads
concrete is placed
1 Subdeck, 'one-course deck or Foot traffic only.
concrete overlay
- One-course deck or concrete | Work to place reinforcing steel or forms for the
i overlay bridge rail or barrier.
7 & Concrete overlays Legal Loads; Heavy stationary loads with the

Engineer’s approval ***

Subdeck, one-course deck or post-

%4 sk A
O tensioned haunched slab bridges

Light truck traffic (gross vehicle weight less
than 5 tons). **+*

Subdeck, one-course deck or post-

I ok A
D) tensioned haunched slab bridges

Legal Loads; Heavy stationary loads with the
Engineer’s approval.***Overlays on new decks.

28 Bridge decks

Overloads, only with the State Bridge
Engineer’s approval ¥**

Kansas

Department of Transportation

Curing
* Superstructures
* Load Limitations

during cure
period

* Table 710-2

* 3 days placing
reinforcing steel
and form work

* Maintain wet
cure

Kansas
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Curing
* Superstructures

* Load Limitations
during cure
period

* Table 710-2

* 14 days Legal
Loads

* Maintain wet
cure

Department of Transportation

Curing
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Concrete & Reinforcing Steel
Test Review

Department of Transportation

C&R Rev-1

Concrete & Reinforcing Steel Review

Placement Time:

1. If ambient air temp. is 76° F and the agitated concrete
temperature at the time of placement is 80° F, what is the
maximum time allowed for placement of the concrete after
water is added to the mix? No set retarding admixture is

added.

Department of Transportation

C&R Rev-2
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Concrete & Reinforcing Steel Review

Placement Time;
- 401.8.a

* Non-agitated Concrete — place within 30 minutes
of adding the cement to the water

* Agitated Concrete — use Table 401-5

TAELE 401-5: AMEBIENT AIR TEMPERATURE AND
AGITATED CONCRETE PLACEMENT TIME
_ . . ) Time limit agitated concrete must be
T= .l-\mblent Adr .Tem?ﬂ ature placed within, after the addition of Admixtures
at Time of Batching (*F) ) )
= cement to water (hours)
T=73 1% None
3=T 1 None
73 =T =90 1% Set Retarder

* If concrete temp. = 90°F, 45 min. placement time Kansas

rtment of Transportation

C&R Rev-3

Concrete & Reinforcing Steel Review

Placement Time:

1. If ambient air temp. is 76° F and the agitated concrete
temperature at the time of placement is 80° F, what is the
maximum time allowed for placement of the concrete after
water is added to the mix? No set retarding admixture is

added.
1 hour (401.8.a --- Table 401-5. page 400-9)

Kansas

rtment of Transportation

C&R Rev-4
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Concrete & Reinforcing Steel Review

Placement Time:

2. If ambient air temp. is 76° F and the agitated concrete
temperature at the time of placement is 80° F, what is the
maximum time allowed for placement of the concrete after
water is added to the mix? A set retarding admixture is

added.
1.5 hours (401.8.a --- Table 401-5. page 400-9)

Department of Transportation

C&R Rev-5

Concrete & Reinforcing Steel Review

Placement Time:

3. What is the maximum time allowed for placement of
agitated concrete if the ambient air temp. is 99° F and the
concrete temp. at the time of placement is 90° F? No set
retarding admixture is added.

45 minutes (401.8.a --- paragraph below
Table 401-5. page 400-9)

Department of Transportation

C&R Rev-6
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Concrete & Reinforcing Steel Review

Water/Cement Ratio:

4. What is the maximum ratio of water to
cement for Grade 3.5 concrete?

Kansas

C&R Rev-7 Department of Transportation

Concrete & Reinforcing Steel Review

Water/Cement Ratio:

» Table 401-A1: General

TABLE 401-Al: GENERAL CONCRETE
Grade of Concrete Ib. of .(Zemelltirinlusl per vd .]b. of \I".:lter per DIJ. of
of Concrete, minimum Cementitions, mazimum
Grade 7.0(*%):MA Gradation 700 0.35
Grade 6.0(**):MA Gradation 650 0.35
Grade 5.0(**):MA Gradation 602 0.35
Grade 4.5(**):MA Gradation 602 0.40
Grade 4.00**):MA Gradation 602 044
Grade 3.5 and 3.00**):MA Gradation 564 046
L Grade 2.5(=*):MA Gradation 526 0.50

General Concrete (*) (**)
*Grade as specified in the Contract Documents
*% Ay Entrained meeting subsection 401.3a.

. N

Maximum water to cementiious ratio of 0.50 and a minimum cementitious content of 480 Ibs per cubic

sard. Maxmmm limit of Ib. of water per Ib. of cementitious material meludes free water in aggregates, but excludes

water of absorption of the aggregates. I< ansas

C&R Rev-8 Department of Transportation
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Concrete & Reinforcing Steel Review

Water/Cement Ratio:

» Table 402-A1: Concrete for Structures

See Slide “C&R - 8"

TABLE 402-A1: CONCRETE FOR STRUCTURES
Grade of Concrete Ib. of Cementitions per vd Ib. of Water per Ib. of
of Concrete, minimum Cementitions, maximum
Grade 6.0(3*)(*==)(+#+%= 700 0.35
Grade 5.0 602 0.35
Grade 4.5(=%)(F** 602 0.40
Grade 4.003=)(3==)(* B 602 0.44
Grade 3.5 and 3.0(%%): \‘IA Gradation 564 0.44
Grade 2.5(**): MA Gradation 526 0.50

Structural Concrete (*) (¥*) (F*=)(****)
*Grade as specified in the Contract Documents
** A Entrained meeting subsection 402.3e.
***Ageregate as specified in DIVISION 1100.
***+*MPC (Moderate Permeability Concrete)

Air enfrained concrete with a target air of 6.3 £ 1.5 percent.

Tlaximum water fo cemenntnions rano of UJU and @ mmimum cementitions content of 480 Ibs per cubic
yard. Maximum limit of [b. of water per Ib. of cementitious material includes free water in aggregates, but excludes ansas
C&R Rev-9 water of absorption of the aggregates. Department of Transportation

Concrete & Reinforcing Steel Review

Water/Cement Ratio:

4. What is the maximum ratio of water to
cement for Grade 3.5 concrete?

0.46 (401 Appendix A --- Table 401-A1. page 400-11)

Kansas

Department of Transportation

C&R Rev-10
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Concrete & Reinforcing Steel Review

Concrete Slump:

5. The designated slump for a concrete is 3”.
What is the acceptable slump range?

Department of Transportation

C&R Rev-11 £ Transp

Concrete & Reinforcing Steel Review

Concrete Slump:
 402.3f
Concrete will have a designated slump
Actual slump must fall within tolerance range
If specified SLUMP < 3”, tolerance + 34"

If specified SLUMP > 3”, tolerance + 25%
Slump for :

Max designated slump for all other structural
concrete = 5 Kansas

C&R Rev-12 rtment of Transportation
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Concrete & Reinforcing Steel Review

Concrete Slump:

5. The designated slump for a concrete is 3”.
What is the acceptable slump range?

« Designated Slump = 3" (< 3", )
37+ 3
.3”_%” =2%”

3 +W =3
* Acceptable range is 2 74" to 3 ¥.”

Department of Transportation

C&R Rev-13

Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

6. In an abutment beam, there are 40 - #6A5 bars.
#6A5 bars are 30’-0" long. What is the total
weight of the A5 bars?

Department of Transportation

C&R Rev-14
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Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

TABLE 711-1: BAR SIZE WEIGHTS
Bar Size Bar Size (;‘:eiggt ;
»  First, count the number of bars el LinF)
. . #3 or 3/8" 9 or 10% 0.376
Given in the problem, 40 bars - Lorl3 o.668
« Second, find the Iength of one bar #6 19 or 20 1.502
. . #7 22 2.044
Given in the problem, 30.0 ft 53 35 2.670
. Third, find the weight (Ib/ft) for the o 1303
H #11 350136 5.313
size of bar A1t Borss 650
Table 71 1 -1 : Bar Size Weights ECon&ulr#*l.irh KDOT’s B‘li:a(:lr ;7“ Design, Stiiﬁg?idge

Office, to determine the correct conversion of the 10mm bars.

Department of Transportation

C&R Rev-15

Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

6. In an abutment beam, there are 40 - #6A5 bars.
#6A5 bars are 30’-0" long. What is the total
weight of the A5 bars?

1.502 Ib/ft x 30 ft x 40 bars = 1802.4 = 1802 Ib
(711.4 --- Table 711-1. page 700-53)

Kansg}ui

C&R Rev-16 Department of Transp
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Concrete & Reinforcing Steel Review

Bid ltem Quantity (Reinforcing Steel):

7. Given the example haunched slab project sheets,
what is the total weight of the #4A4 stirrups?

* First, count the number of bars

Department of Transportation

f Transp

C&R Rev-17

Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):
320 Foaway Count Number of A4 bars:
™ Fridee 160 o Faoe Elnt (Option #1: count the number of arrows)
| T e [ e Bar(21) is located at the centerline of the abutment.
' CrGr Eiv.e € Aot AN No. - B5E3 N [ e Lorrol ol Be sure not to count it twice! There is only one Bar
[ Abir o, 5= 554,12 el 607 Siope, */ T wl | located at centerline where as Bar are located
292019 18] 17 T16]15]12[13 [ [0 0 T8 [716le 2ot on both sides of the centerline of abutment and
%fﬁ o 1o oLl siblee 1t ! ‘ . should be counted twice.
& zilzorel18] 17 [Tslis ]l izl 5 |8 7605 4|3 T20| 1 ?5
oS B oo = AN S S o« N n
N s i) Bars((1-20 @
1 | I LJ (20 bars)*(2 sides) + 1 = 41 bars
Lo AL AR 447 Spo it Two sets of Stirrups (bottom is already counted)
T84l *5A3
Top is a duplicate of bottom
AE:QE iiﬁ?mw = 41+41 = 82 bars per abutment
on .=, 82 bars per abutment X two abutments = 164 total #4A4 Stirrups [\dNSaS
ev- sportation
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Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

Count Number of A4 bars:

(Option #2: count the number of locations by the spacing)

| Rail Face
E:]' Location@ is AT the centerline of the abutment. Be sure not to
O pridge count it twice! Location is only at the centerline of the abutment,
. Symm. About & where as Locations@} are located on both sides of the
21 . —
Z1 9 8 55 432 1 centerline of abutment and should be counted twice.
I XDRBN RRRPERRAN ARAAAR | =
T IWARNEANARY RN RR YR ARY AR IRV AAVARVARYANY . . . A -
_‘ifﬂ_ﬂ_n H_ ;\_Ht _H_” ,H\_H ﬁ :H\ (\_“ ;H\";I\P _ Each Iocat:fm h?s Two stirrups. Spacings are lq pairs.
——’—’—‘\("\/"\/"\/" L TATATA AT ocation 2 Locatl?ns
A /
= - - PR . R v
i A0 |1l 8500 10-80 |rglbls Equalspa. || 3 _e2n2 siie 50 |[(20 Locations)*(2 Bars)*(2 S|des)]|+ (2 bars) = 82 bars
e AT = = 4-g (In Pairs)
e | -6 ‘ 53 ¢ Piling Spacing per Abutment
| 200

Reinforeing Steel in Boffom of Abutment

PLAN

= 82 bars per abutment X two abutments = 164 total #4A4 Stirrups Kansas

C&R Rev-19

Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

7. Given the example haunched slab project sheets,
what is the total weight of the #4A4 stirrups?

+ First countthe numberof bars
« Second, determine length of bar mark

DEI‘(ansas

C&R Rev-20 rtment of Transportation
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Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

BILL OF REINFORCING STEEL

-2 Ad
Length -8 PBI Epoxy Coated - Grade &0

g4 P86 Straight Bars Bent Bars
= 3’-7”+3’-7”+2,-2” N RIS = o Mark | Size |Number|Length| Mark | Size lumberlength

R |+ | 24 |o-r
s6 | w0 | 60 5o | Re | *7 | 4 |5+

H ”» . =]
= +3+ )_( +7+ ) R RE s8_| 0 | 52 |as&| A3 | #7270 | 7%
(3 3 2 7 7 2 AR RN S5 | =10 | 48 |4a—0| 51 | #7 | &0 | [i-3
510 +10 40 |36-3" 52 *7 52 [4-3"

=8’ 16/ ” = Si4 | #10 | 24 580 | 53 | *7 | 52 [i3-7
8 12
3=

54 +/0 4 _|50-6

A4 A7, PBI. PBE. & PW3

, ST | *5 | 52 |48 | a2 | #5 | 62 |3

— o’ Sil_| %8 | 40 |35-0| k5 | #5 g |65

- 8 + 1333 =[5z | #5 | 36 |26 | ~6 | *5 ERIES
255 | *3 | 20 |42F

_ v [Si6 | *9 | 20 330 A4 | #4 |64 |9

- 9_333 ft_ [ 57 | #G | 18 |24-6| A5 | =4 | 62 |&-2

Department of Transportation

f Transp

C&R Rev-21

Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

7. Given the example haunched slab project sheets,
what is the total weight of the #4A4 stirrups?

+ Firstcountthe humberofbars
~ Second, determine length of bar mark
« Third, determine weight (Ib/ft) of bar size

DEI‘(ansas

rtment of Transportation

C&R Rev-22
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Concrete & Reinforcing Steel Review

Bid Item Quantity (Reinforcing Steel):

TABLE 711-1: BAR SIZE WEIGHTS

The designated bar size is #4 Bar Size Basie | el
. (US Customary) (SD Lin Ft.)‘l

Welg ht: #3or3/8" 9 or 10¥ 0.376

# 120r13 0.668

0.668 |b/ft #5 5orl6 1.043

#6 19 0r 20 1.502

47 22 2.014

48 25 2,670

# 29 or 30 3.400

#10 32 4.303

#11 35 or 36 5313

#14 43 o 45 7.650

#18 55057 13.600

*Consult with KDOT’s Burean of Design, State Bridge
Office, to determine the correct conversion of the 10mm bars.

Total Mark Weight = 164 x 9.333 x 0.668 = 1022 Ib Kansas

C&R Rev-23 Department of Transportation
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Falsework &
Form Construction
Review

F&F-1

Q1: Concrete columns for a single column bent
pier were poured yesterday. How long from
concrete placement can pier beam formwork
erection stari?

Department of Transportation
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II']‘::; 10or | Greater | 10te | 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30

Cantilevered Piers - Formwork
(supporting the pier beam) supported AT | 10*[6]*
on column
Column Bent Piers - Falsework 44 T 104
supporting pier beam** [41* [61*
Forms and Falsework under slabs, <4 104 154
beams,  girders, arches and [ 4° [:‘1]_ 67 [16]—
brackets*+*
RCB and RFB top slabs not re shored i a E

0P stabs notre- 41 141 6]

Tvpe of Work Time (Days)

Walls, Wing Walls and vertical sides of RCB and RFB structures A
Do not backfill according to SECTION 204, until 3 days after forms are removed 470
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for A
columns 4221
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 0a

columns

Footing supported on piles - mimimum cure before erecting forms and reinforcing steel for
col

Columns for cantlevered piers -
1. minimum before supporting forms and reinforcing steel for the pier bewm on ile
column
2. mini before placing concrete for the pier beam

Columns for bent piers -

1. minimum before erecting formweork and reinforcing steel for the pier beam 24

2. mini; before placing concrete for the pier beam 440+
Drilled shafts - minimum before erecting forms and reinfercing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44

- mini| before erecting forms and reinforcing steel

Floors for RCB and RFB structures on soil or fc ion stabilization
- minimum before erecting forms and reinforcing steel

Do not remove forms or falsework from post tensioned elements until all |applied post
tensioning forces are transferred.

ansas

Department of Transportation
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1. Structural Element?

Deck,

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10or | Greater | 10to | 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TAI41* | 10*[6]*
on column
Column Bent Piers - Falsework 75 10°
supporting pier beam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams.  girders.  arches  and 11 + o 16 +
Pt W s 1]
RCB and RFB top slabs mot e shored i i 0
top slabs not re- 4T HI I61
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides ¢f RCB and RFB structures Arge
Do not backfill according to SECTION 204, umtil 3 days after forms are removed 470
::mmg Supported on Piles - minirmnn cure before erecting forms and reinforcing steel for 45
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmm before supporting forms and remforcing steel for the pier beam on the 4401
column
2. i before placing conerete for the pier beam TAET
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam R
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f stabilization 44pp
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied pest NA
tensioning forces are fransfemred.
\NANNSAS
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1. Structural Element?

Deck,

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10or | Greater | 10to | 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TAI41* | 10*[6]*
on column
Column Bent Piers - Falsework 75 10°
supporting pier beam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams.  girders.  arches  and 11 + o 16 +
Pt W s 1]
RCB and RFB top slabs mot e shored i i 0
top slabs not re- 4T HI I61
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides ¢f RCB and RFB structures Arge
Do not backfill according to SECTION 204, umtil 3 days after forms are removed 470
::mmg Supported on Piles - minirmnn cure before erecting forms and reinforcing steel for 45
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmm before supporting forms and remforcing steel for the pier beam on the 4401
column
2. i before placing conerete for the pier beam TAET
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam R
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f stabilization 44pp
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied pest NA
tensioning forces are fransfemred.
\NANNSAS
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10or | Greater | 10to | 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TAI41* | 10*[6]*
on column
Column Bent Piers - Falsework 48 7= 102
supporting pier beam** [41* [61*
Forms and Falsework umder slabs, 4 104 15
beams,  girders, arches and | 4° [11]' 161 [16]—
brackets**+*
RCB and RFB top slabs mot e shored i i 0
P $720s notTe- 41 [ 61"
Tvpe of Work Time (Days)

Walls, Wing Walls and vertical sides of RCB and RFB structures
Do not backfill according to SECTION 204, until 3 days after forms are removed

Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for

tensioning forces are fransfemred.

col
Spread Footing founded in rock — minimun before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -

1. mminmm before supporting forms ind remforcing steel for the pier beam on the 4401

column

2. i before placing concrete for the pier beam TAET
Columns for bent piers -

1. minimum before erecting formwork and reinforcing steel for the pier beam R

2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f ion stabilization 44pp
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied pest NA

\NANNSAS
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Q6: Same structure as Q5. How many days if grade
4.0 concrete (4000 psi) is specified, and test specimens
broke at a strength of 2800 psi after 3 days?
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &

FALSEWORK (DAYS)
Span Length (feet)
Tvpe of Work II]‘::; 10or | Greater | 10to | 20+ | Greater | Greater|
1'0 less | than 10 0 to 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the pier beam) supported TA41* | 10461
on column
Column Bent Piers - Falsework 48 7= 102
supporting pier heam** [41* [61*
Forms and Falsework umder slabs, -4 104 15
beams,  girders, arches and | 4° 11 + o 107
Pt W s 1]
RCB and RFB top slabs mot e shored i 0
top slabs not re- M4 I61
Tvpe of Work Time (Days)

Walls, Wing Walls and vertical sides of RCB and RFB structures
Do not backfill according to SECTION 204, until 3 days after forms are removed

Footing Supported on Piles - minimum curz before erecting forms and reinforcing steel for

A

columns 470
Spread Footing founded in rock — minimur before erecting forms and reinforcing steel for 04
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -

1. mminmum before supporting forms and remforcing steel for the pier beam on the 4401

column
2 before placing concrete for the pier beam TAET
for hent piars

1. minimum before erecting formwork and reinforcing steel for the pier beam R

2. before placing concrete for the pier beam 4421+
Drilled shafts - mininmum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- mini before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or f stabilization 44pp
- minimum before erecting forms and reinforcing steel -
Do not remove forms or falsework from post tensioned elements until all applied pest NA

tensioning forces are fransfemred.

\NANNSAS
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1. Structural Element?

Deck,

TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Type of Work 3:15; 1or | Greater | Wto | 20+ | Greater | Greater
1'0 less than 10 20 to 30 | tham 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 74 [4]* | 10°[6]*
on column
Column Bent Piers - Falsework 42 TE 10%
supporting pier beam** [41* [61*
Forms and Falsework under slabs, — 104 154
beams, girders, arches and 44 11 - s 1‘0 -
. ol O 0]
7= 74 104
RCB and RFB top slabs not re-shored M T 167"
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and FFB structures Arae
Do not backfill according to SECTION 204, until 3 days after fonns are removed. 4781
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for .
columns 470
Spread Footing founded in rock — mumimum before erecting forms and remforcing steel for -
columns =
Footing supported on piles - mmimum cure before erecting forms and reinforcmg steel for Arae
columns 4
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4421
column.
2. before placing concrete for the pier beam TAA”
Columns for bent piers -
1. mumimum before erecting formwork and remnforcing steel for the prer beam B
o before placing concrete for the pier beam 442
Drilled shafts - mininum before erecting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course 44
- before erecting forms and reinforcing steel -
Floers for RCB and REB structures on soil or foundation stabilization sApE
- mnimum before erecting forms and reinforcing steel i
Do not remove forms or falsework from post tensioned elements until all applied post NA
tensioning forces are transferred.
\NANSAs
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700 STRUCTURES

TEMPORARY SHORING
CONTROLLED DEMOLITION
DRILLED SHAFTS

PILING

7041 DESCRIFTION 700-15
704.2 MATERIALS 700-15
7043 PILE DRIVING EQUIPMENT 700-15
a. General 700-15
b Hammers for Steel Piles, Steel Sheet Piles and Shells for Cast-in-Place Conc. Pile T00-15
c Hammers for Pre-Stressed Concrete Pile 700-16
d Vibratory Hammers 700-16
e Additional Equipment 700-16
f. Leads T700-16
E Hammer Cushion TF00-16
h Pile Driving Head 700-16
i. Water Jets 700-16
7044 CONSTRUCTION REQUIREMENTS 700-17
a. Order Lists, Piles and Test Pile 700-17
b.  TestPile [Special] 700-17
[ Driving Piles 700-17
d. Bearing Values and Required Penetration 700-12
e Piling Restrike Procedure 700-19
f File Cut-Off and Pile Painting 700-20
[ Cast-In-Place Concrete Piles 700-20
h. Sheet Pile 700-20
7045 MEASUREMENT AND PAYMENT 700-21
705 STRUCTURAL STEEL FABRICATION 700-22
708 BEARINGS AND PADS FOR STRUCTURES 700-32
707 EXPANSIOM DEVICES 700-33
708 FALSEWORK AND FORM CONTSTRUCTION 700-35
709 STEEL PERMANENT DECK FORMS 700-39
K ansas
Department of Transportation

Say there was a question about the (finished)
smoothness of a bridge deck: where would one
look?
705 STRUCTURAL 5TEEL FABRICATION 700-22
706 BEARINGS AND PADS FOR STRUCTURES 700-32
707 EXPANSION DEVICES 700-33
708 FALSEWORK AND FORM CONTSTRUCTION 700-35
709 STEEL PERMAMENT DECK FORMS 700-39
710 COMNCRETE STRUCTURE CONSTRUCTION 700-40
710.1 DESCRIPTION 700-40
710.2 MATERIALS 700-40
710.3 COMSTRUCTION REQUIREMENTS 700-40
a. Falsework and Forms 700-40
b. Handling and Placing Concrete 700-40
C. Construction Joints, Expansion Joints and End of Wearing Surface Treatment 700-42
d. Finishing 700-43
e. Curing and Protection 700-44
f. Grinding and Grooving 700-46
g. Removal of Forms and Falsework 700-47
h. Bridge Number Marking 700-49
710.4 MEASUREMENT AND PAYMENT 700-43
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d. Finishing. Finish all top surfaces, such as the top of retaining walls, curbs, abutments and rails, with a
wooden float by tamping and floating, flushing the mortar to the surface and provide a uniform surface. free from
pits or porous places. Trowel the surface producing a smooth surface, and brush lightly with a damp brush to
remove the glazed surface.

Strike off bridge decks with a self-propelled finishing machine, which may be manually operated by
winches to reach a temporary bulkhead when approved by the Engineer. The sereed on the finish machine must be
self-oscillating, and operate or finish from a position either on the skew or transverse to the bridge roadway
centerline.

On decks skewed greater than 10°, operate the finishing machine on the same skew as the bridge, unless
approved otherwise by the SBO. Before placing concrete, position the finisher throughout the proposed placement
area allowing the Engineer to verify the reinforeing steel positioning.

Irregular sections may be finished by other methods approved by the Engineer. Reinforced concrete box
bridges that will be under fill may be struck off by other approved methods.

Float and straightedge the wearing surface so the finished surface is at the cross-section shown in the
Contract Documents. Do not add water to the surface of concrete, unless approved by the Engineer, and when
approved apply as a fog spray.

Secure a smooth riding bridge deck. correcting surface variations exceeding ' inch in 10 feet by use of an
approved profiling device, or other method approved by the Engineer.

Straightedge decks that are to receive an overlay, leaving them with an acceptable float or machine pan
finish.

For decks not receiving an overlay, and without the bid item Bridge Deck Grooving, finish the deck with
the rough burlap drag.

For decks not receiving an overlay, and with the bid item Bridge Deck Grooving, sce subsection 710.3f.
for grooving requirements.

Kansas
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d. Finishing. Finish all top surfaces. such as the top of retaining walls, curbs, abutments and rails, with a
wooden float by tamping and floating. flushing the mortar to the surface and provide a uniform surface. free from
pits or porous places. Trowel the surface producing a smooth surface. and brush lightly with a damp brush to
remove the glazed surface.

Strike off bridge decks with a self-propelled finishing machine. which may be manually operated by
winches to reach a temporary bulkhead when approved by the Engineer. The sereed on the finish machine must be
self-oscillating. and operate or finish from a position either on the skew or transverse to the bridge roadway
centerline.

On decks skewed greater than 10°, operate the finishing machine on the same skew as the bridge. unless
approved otherwise by the SBO. Before placing concrete, position the finisher throughout the proposed placement
area allowing the Engineer to verify the remnforeing steel positioning.

Irregular sections may be finished by other methods approved by the Engineer. Reinforced concrete box
bridges that will be under fill may be struck off by other approved methods.

Float and straightedge the wearing surface so the finished surface is at the cross-section shown in the
Contract Documents. Do not add water to the surface of concrete. unless approved by the Engineer. and when
approved apply as a fog spray.

Secure a smooth riding bridge deck. correcting surface variations exceeding Y inch in 10 feet by use of an
approved profiling device. or other method approved by the Engineer.

Straightedge decks that are to recetve an overlay. leaving them with an acceptable float or machine pan
finish.

For decks not receiving an overlay. and without the bid item Bridge Deck Grooving, finish the deck with
the rough buslap drag.

For decks not receiving an overlay. and with the bid item Bridge Deck Grooving. see subsection 710.3f.
for grooving requirements.
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Say there was a question about the form removal
for ornamental (structural) rubbed finish work:
where would one look?

705 STRUCTURAL STEEL FABRICATION 700-22
706 BEARINGS AND PADS FOR STRUCTURES 700-32
707 EXPANSION DEVICES 700-33
708 FALSEWORK AND FORM CONTSTRUCTION 700-35
709 STEEL PERMAMNENT DECK FORMS 700-33
710 COMNCRETE STRUCTURE CONSTRUCTION 700-40
710.1 DESCRIPTION 700-40
710.2 MATERIALS 700-40
710.3 COMNSTRUCTION REQUIREMENTS 700-40

a. Falsework and Forms 700-40

b. Handling and Placing Concrete 700-40

C. Construction Joints, Expansion Joints and End of Wearing Surface Treatment 700-42

d. Finishing 700-43

e. Curing and Protection 700-44

f. Grinding and Grooving 700-46

g Removal of Forms and Falsework 700-47

h. Bridge Number Marking 700-49

710.4 MEASUREMENT AND PAYMENT 700-49

g. Removal of Forms and Falsework. Do not remove forms and falsework without the Engineer’s
approval. During cold weather, the specified time limits may be increased at the discretion of the Engineer. based
upon the amount of protection and curing afforded the conerete.

Do not remove forms and falsework until the minimum amount of time required for strength gain has
clapsed regardless if the conerete is fully cured per TABLE 710-1.

If forms are removed before expiration of the cure period. maintain the cure as provided in DIVISION 700.
Remove forms on handrails. omamental work and other vertical surfaces that require a rubbed finish as soon as the
conerete has hardened sufficiently that it shall not be damaged.

Under normal conditions, the Engineer will allow removal of forms and falsework according to TABLE
710-3. The determination of the time requirement for the removal of forms commences after all the concrete for the
placement is in place and finished. If high carly strength conerete is used. the specified time limits may be
decreased as determined by the Engineer, and agreed upon before placing the concrete.

Kansas
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g. Removal of Forms and Falsework. Do not remove forms and falsework without the Engmeer’s
approval. During cold weather, the specified time limits may be increased at the discretion of the Engineer, based
upon the amount of protection and curing afforded the concrete.

Do not remove forms and falsework until the nummum amount of tume required for strength gain has
elapsed regardless if the concrete 1s fully cured per TABLE 710-1.

If forms are removed before expiration of the cure period, maintain the cure as provided in DIVISION 700.
Remove forms on handrails, ornamental work and other vertical surfaces that require a rubbed finish as soon as the
concrete has hardened sufficiently that it shall not be damaged.

Under normal condifions, the Engineer will allow removal of forms and falsework according to TABLE
710-3. The determination of the time requirement for the removal of forms commences after all the concrete for the
placement is in place and finished. If high early strength concrete is used, the specified time limits may be
decreased as determined by the Engineer, and agreed upon before placing the concrete

Kansas
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717 BRIDGE OVERLAYS 700-91
717.1 DESCRIPTION 700-91
717.2 MATERIALS 700-91
717.3 CONSTRUCTION REQUIREMENTS 700-91

a. Equipment 700-91
b. Preparation of Surface 700-92
c. Placing Concrete 700-92
d. Finishing 700-92
e. Curing and Protection 700-93
f. Weather Limitations 700-93
g. Limitations of Operations 700-93
h. Construction Joints 700-93
i. Sealing Vertical Faces of the Overlay 700-93
j- Correction of Unbonded Areas 700-33
717.4 METHOD OF MEASUREMENT AND BASIS OF PAYMENT 700-93
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717.3 CONSTRUCTION REQUIREMENTS

Equipment. Use a finishing machine consisting of a mechanical strike-off capable of providing a

uniform thickness of concrete slightly above finish grade in front of an oscillating screed or screeds. The finishing
machine will be inspected and approved by the Engineer before work is started on each project.

Use a minimum of 1 oscillating screed capable of consolidating the conerete by vibration to 100% of the
vibrated unit weight with the following features:

Install identical vibrators so a minimum of 1 vibrator is provided for each 5 feet of sereed length;
Bottom face a minimum of 5 inches wide with a turned up or rounded leading edge:

Effective weight a minimum of 75 pounds for each square foot bottom face area;

Positive control of vertical position. the angle of tilt and the shape of the crown:

Design together with appurtenant equipment to obtain positive machine sereeding of the plastic
conerete as close as practical to the face of the existing curb line:

Length sufficient to uniformly strike-off and conselidate the width of the lane to be paved:

Forward and reverse motion under positive control:

Supporting rails which are fully adjustable (not shimmmed) to obtain the correct profile. unless
otherwise approved by the Engineer. Provide supports which are sufficiently rigid and do not deflect
under the weight of the machine. Anchor the supporting rails to provide horizontal and vertical
stability: and

Equip to travel on the completed lane when placing concrete in a lane abutting a previously completed
lane.

Manufacturer’s specifications or certification may be used as verification of the oscillating screed
requirements.

A drum roller equipped to perform all functions outlined for the oscillating screed above, may be used for
finishing the overlay concrete in lien of an oseillating sereed. Equip the drum roller to vibrate by either a factory or

Kansas
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field adaptation. The drum roller must be able to compact the concrete to a minimum of 100% of the consolidated

unit weight.

Provide an overall combination of labor and equipment with the capability for proportioning. mixing,

placing and

717 - BRIDGE OVERLAYS

finishing new concrete at the following mininmum rates shown in TABLE 717-

TABLE 717-1: PORTIAND CEMENT CONCRETE OVERLAY PRODUCTION
[Hotal P]ace?si::l::;:'l:; pesBridge Minimum Cubic Yards per Hour
0-328 L0
329-492 L5
493-656 2.0
Over 656 2.5

Kansas
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CIT Structures

Pile Driving Review

il

Department of Transportation

Mathematics Order of Operations

* Be sure to remember the rules of math while calculating pile bearing

* PEMDAS

* Parentheses

Multiply Subtract

X

* Exponents

g f
i

* Multiplication

* Division
* Addition
* Subtraction
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Pile Driving Review

* P=safe bearing power in pounds

* W= weight in pound, of striking part of hammer
* H= height of fall in feet

* S=the average penetration in inches per blow

» X= weight in pounds of the pile plus the weight of any cap
and/or anvil used on the pile during driving

Department of Transportation

Pile Driving Review
* Pile Designation

*HP 12 X 53

.l( ” — pile

*12” in width and depth
*Weighs 53 |bs. per foot

Department of Transportation

f Transp
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Pile Driving Review
* Drive distance

S = Average penetration in inches per
blow

5 blows for gravity hammer
*20 blows for air/steam & diesel

Kansas
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Pile Driving Review
* Diesel Hammer
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Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hammer Pile Tvpe Formula
P—
Gravity Timber P= 2w i
$+1.0
Steel
W H W
Gravity Steel Shell [ |

35 LW+ !
Steel Sheet §+035 L(W+X)

Air/Steam
(Single Acting)
Air/Steam

(Double Acling) All Types

All Types

Delmag and i
< McKierman-Terry* All Types >
Link-Belt* All Types

*diesel hamumers

*#% For diesel hammers. the quantity X/W shall not be less than 1.

P = safe bearing power in pounds

W = weight in pounds, of striking part of hammer

= height of fall in feet

E = energy of ram in foot-pounds per blow

S = the average penetration in inches per blow for the last 5 blows for gravity hammers and the last 20
blows for air/steam or diesel hammers

X = weight in pounds of the pile plus the weight of any cap and/or anvil used on the pile during driving

Kansas
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Pile Driving Review
* Delmag Diesel Hammer Pile Formula

P= 16 W H
S+ 0.1 (X/W**

Kansas
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Pile Driving Review
* Pile Driving Review

* Pileis a 10 x 42 and 26 feet long

* Delmag Diesel D19-42 Hammer and the striking part of
the hammer weighs 4,190 lbs

* Cap and Anvil weigh 1,200 lbs

* Height of fall 10 feet

 2.0” total in 20 blows for an average penetration 0.10
inches

Department of Transportation

Pile Driving Review
* Delmag Diesel Hammer Pile Formula

P= 1.6*4190* 10
0.10+0.1(2292/4190**)

(10 = FALL )
(S=2.0/20)
( X= 1200+(42 X 26) )

Department of Transportation
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Pile Driving Review
* Delmag Diesel Hammer Pile Formula

P= 67040

0.10+o.1M

** Diesel quantity x/w shall not be < 1

Department of Transportation

Pile Driving Review
* Delmag Diesel Hammer Pile Formula

P= 67040

0.10+0.1(1.00**)

** Diesel quantity x/w shall not be < 1

Department of Transportation
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Pile Driving Review

* Delmag Diesel Hammer Pile Formula

P= 67040

0.10+0.10

Department of Transportation

Pile Driving Review

* Delmag Diesel Hammer Pile Formula

P= 67040

0.20

Department of Transportation
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Pile Driving Review

* Delmag Diesel Hammer Pile Formula

P= 335200 Ibs / 2000

P=168 tons

Kans as
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Pile Driving Review

* Air/Steam Hammer
* Single Action

t
_ .
\ gl SN

g

\

b

\/

X
i |
mE 4
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Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hammer Pile Tvpe Formula
Pa—
Gravity Timber P= 2w H
S +1.0
Steel

Gravity Steel Shell
Steel Sheet

Air/Steam

(Single Acting) All Types
Alr7STen -

(Double Acting) XYY
Delmag and .
McKierman-Terry* All Types
Link-Belt* All Types

*diesel hamumers

*% For diesel hammers. the quantity X/W shall not be less than 1.

P = safe bearing power in pounds

W = weight in pounds, of striking part of hammer

= height of fall in feet

E = energy of ram in foot-pounds per blow

S = the average penetration in inches per blow for the last 5 blows for gravity hammers and the last 20
blows for air/steam or diesel hammers

X = weight in pounds of the pile plus the weight of any cap and/or anvil used on the pile during driving

Kansas
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Pile Driving Review

* Conmaco Air/Steam Hammer

P= 2 W H
S+ 0.1

Kansas
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Pile Driving Review

* Pile Driving Review
* Pile is a 14 x 89 and 20 feet long

* Conmaco E65 Air/Steam Hammer and the striking part of
the hammer weighs 6,500 lbs

* (For Air/Steam Hammer the weight of Pile, Cap and Anvil
are not used in the calculations)

* Height of fall 5 feet

* 1.0” total in 20 blows for an average penetration 0.05
inches

Department of Transportation

Pile Driving Review

* Conmaco Air/Steam Hammer

P = 2 6500 5
0.05+ 0.1

(5=fall)

(S=1.0/20)

Department of Transportation
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Pile Driving Review

e Conmaco Air/Steam Hammer

P= 65000
0.05+ 0.1

Pile Driving Review
* Conmaco Air/Steam Hammer
P= 65000
0.15
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Pile Driving Review

e Conmaco Air/Steam Hammer

P =433333 Ibs /2000

P=217tons

Kans as
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Pile Driving Review

* Gravity Hammer
* Steel H-Pile
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Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hammer Pile Tvpe Formula
Pa—
Gravity Timber p_ #
Steel
Gravity Steel Shell

Steel Sheet

A STenmr—
(Single Acting)

Air/Steam
(Double Acting)

A Type:

All Types

Delmag and

McKierman-Terry* A

Link-Belt* All Types

*diesel hamumers

*% For diesel hammers. the quantity X/W shall not be less than 1.

P = safe bearing power in pounds

W = weight in pounds, of striking part of hammer

= height of fall in feet

E = energy of ram in foot-pounds per blow

S = the average penetration in inches per blow for the last 5 blows for gravity hammers and the last 20
blows for air/steam or diesel hammers

X = weight in pounds of the pile plus the weight of any cap and/or anvil used on the pile during driving

Kansas
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Pile Driving Review

* Gravity Hammer w/ Steel H Pile

P=3WH ( W
S+(0.35) | (W+X)

Kansas
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Pile Driving Review

* Pile Driving Review
* Pileisa 12 x 53 and 15 feet long

* Gravity Hammer and the striking part of the hammer
weighs 4,050 lbs

* Cap and Anvil weighs 900 Ibs

* Height of fall 8 feet
* 1.0” total in 5 blows for an average penetration 0.2 inches

Department of Transportation

Pile Driving Review

* Gravity Hammer w/ Steel H Pile

P= 3 4050 8 4050
0.2+(0.35) (4050+1695)

(8 =FALL)
(S=1.0/5)
(X =900 + (15 X 53) )

Department of Transportation
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Pile Driving Review

* Gravity Hommer w/ Steel H Pile

P= 3 4050 8{4050}
0.55 | 5745

Pile Driving Review
* Gravity Hammer w/ Steel H Pile
P= 97200 | 4050
0.55 5745
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Pile Driving Review

* Gravity Hommer w/ Steel H Pile

P= 176727 |0.705

Pile Driving Review

* Gravity Hammer w/ Steel H Pile
P= 124593 Ibs / 2000
P=62tons
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FHWA-1273 -- Revised May 1, 2012

REQUIRED CONTRACT PROVISIONS
FEDERAL-AID CONSTRUCTION CONTRACTS

. General

1. Nondiscrimination

Ill.  Nonsegregated Facilities

IV.  Davis-Bacon and Related Act Provisions

V. Contract Work Hours and Safety Standards Act
Provisions

VI.  Subletting or Assigning the Contract

VII. Safety: Accident Prevention

VIII. False Statements Concerning Highway Projects

IX.  Implementation of Clean Air Act and Federal Water
Pollution Control Act

X.  Compliance with Governmentwide Suspension and
Debarment Requirements

XI.  Certification Regarding Use of Contract Funds for
Lobbying

ATTACHMENTS

A. Employment and Materials Preference for Appalachian
Development Highway System or Appalachian Local Access
Road Contracts (included in Appalachian contracts only)

I. GENERAL

1. Form FHWA-1273 must be physically incorporated in each
construction contract funded under Title 23 (excluding
emergency contracts solely intended for debris removal). The
contractor (or subcontractor) must insert this form in each
subcontract and further require its inclusion in all lower tier
subcontracts (excluding purchase orders, rental agreements
and other agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are
incorporated by reference for work done under any purchase
order, rental agreement or agreement for other services. The
prime contractor shall be responsible for compliance by any
subcontractor, lower-tier subcontractor or service provider.

Form FHWA-1273 must be included in all Federal-aid design-
build contracts, in all subcontracts and in lower tier
subcontracts (excluding subcontracts for design services,
purchase orders, rental agreements and other agreements for
supplies or services). The design-builder shall be responsible
for compliance by any subcontractor, lower-tier subcontractor
or service provider.

Contracting agencies may reference Form FHWA-1273 in bid
proposal or request for proposal documents, however, the
Form FHWA-1273 must be physically incorporated (not
referenced) in all contracts, subcontracts and lower-tier
subcontracts (excluding purchase orders, rental agreements
and other agreements for supplies or services related to a
construction contract).

2. Subject to the applicability criteria noted in the following
sections, these contract provisions shall apply to all work
performed on the contract by the contractor's own organization
and with the assistance of workers under the contractor's
immediate superintendence and to all work performed on the
contract by piecework, station work, or by subcontract.

3. A breach of any of the stipulations contained in these
Required Contract Provisions may be sufficient grounds for
withholding of progress payments, withholding of final
payment, termination of the contract, suspension / debarment
or any other action determined to be appropriate by the
contracting agency and FHWA.

4. Selection of Labor: During the performance of this contract,
the contractor shall not use convict labor for any purpose
within the limits of a construction project on a Federal-aid
highway unless it is labor performed by convicts who are on
parole, supervised release, or probation. The term Federal-aid
highway does not include roadways functionally classified as
local roads or rural minor collectors.

II. NONDISCRIMINATION

The provisions of this section related to 23 CFR Part 230 are
applicable to all Federal-aid construction contracts and to all
related construction subcontracts of $10,000 or more. The
provisions of 23 CFR Part 230 are not applicable to material
supply, engineering, or architectural service contracts.

In addition, the contractor and all subcontractors must comply
with the following policies: Executive Order 11246, 41 CFR 60,
29 CFR 1625-1627, Title 23 USC Section 140, the
Rehabilitation Act of 1973, as amended (29 USC 794), Title VI
of the Civil Rights Act of 1964, as amended, and related
regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR
Parts 200, 230, and 633.

The contractor and all subcontractors must comply with: the
requirements of the Equal Opportunity Clause in 41 CFR 60-
1.4(b) and, for all construction contracts exceeding $10,000,
the Standard Federal Equal Employment Opportunity
Construction Contract Specifications in 41 CFR 60-4.3.

Note: The U.S. Department of Labor has exclusive authority to
determine compliance with Executive Order 11246 and the
policies of the Secretary of Labor including 41 CFR 60, and 29
CFR 1625-1627. The contracting agency and the FHWA have
the authority and the responsibility to ensure compliance with
Title 23 USC Section 140, the Rehabilitation Act of 1973, as
amended (29 USC 794), and Title VI of the Civil Rights Act of
1964, as amended, and related regulations including 49 CFR
Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633.

The following provision is adopted from 23 CFR 230, Appendix
A, with appropriate revisions to conform to the U.S.
Department of Labor (US DOL) and FHWA requirements.

1. Equal Employment Opportunity: Equal employment
opportunity (EEO) requirements not to discriminate and to take
affirmative action to assure equal opportunity as set forth
under laws, executive orders, rules, regulations (28 CFR 35,
29 CFR 1630, 29 CFR 1625-1627, 41 CFR 60 and 49 CFR 27)
and orders of the Secretary of Labor as modified by the
provisions prescribed herein, and imposed pursuant to 23
U.S.C. 140 shall constitute the EEO and specific affirmative
action standards for the contractor's project activities under
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this contract. The provisions of the Americans with Disabilities
Act of 1990 (42 U.S.C. 12101 et seq.) set forth under 28 CFR
35 and 29 CFR 1630 are incorporated by reference in this
contract. In the execution of this contract, the contractor
agrees to comply with the following minimum specific
requirement activities of EEO:

a. The contractor will work with the contracting agency and
the Federal Government to ensure that it has made every
good faith effort to provide equal opportunity with respect to all
of its terms and conditions of employment and in their review
of activities under the contract.

b. The contractor will accept as its operating policy the
following statement:

"It is the policy of this Company to assure that applicants
are employed, and that employees are treated during
employment, without regard to their race, religion, sex, color,
national origin, age or disability. Such action shall include:
employment, upgrading, demotion, or transfer; recruitment or
recruitment advertising; layoff or termination; rates of pay or
other forms of compensation; and selection for training,
including apprenticeship, pre-apprenticeship, and/or on-the-
job training."

2. EEO Officer: The contractor will designate and make
known to the contracting officers an EEO Officer who will have
the responsibility for and must be capable of effectively
administering and promoting an active EEO program and who
must be assigned adequate authority and responsibility to do
So.

3. Dissemination of Policy: All members of the contractor's
staff who are authorized to hire, supervise, promote, and
discharge employees, or who recommend such action, or who
are substantially involved in such action, will be made fully
cognizant of, and will implement, the contractor's EEO policy
and contractual responsibilities to provide EEO in each grade
and classification of employment. To ensure that the above
agreement will be met, the following actions will be taken as a
minimum:

a. Periodic meetings of supervisory and personnel office
employees will be conducted before the start of work and then
not less often than once every six months, at which time the
contractor's EEO policy and its implementation will be
reviewed and explained. The meetings will be conducted by
the EEO Officer.

b. All new supervisory or personnel office employees will be
given a thorough indoctrination by the EEO Officer, covering
all major aspects of the contractor's EEO obligations within
thirty days following their reporting for duty with the contractor.

c. All personnel who are engaged in direct recruitment for
the project will be instructed by the EEO Officer in the
contractor's procedures for locating and hiring minorities and
women.

d. Notices and posters setting forth the contractor's EEO
policy will be placed in areas readily accessible to employees,
applicants for employment and potential employees.

e. The contractor's EEO policy and the procedures to
implement such policy will be brought to the attention of
employees by means of meetings, employee handbooks, or
other appropriate means.

4. Recruitment: When advertising for employees, the
contractor will include in all advertisements for employees the
notation: "An Equal Opportunity Employer." All such
advertisements will be placed in publications having a large
circulation among minorities and women in the area from
which the project work force would normally be derived.

a. The contractor will, unless precluded by a valid
bargaining agreement, conduct systematic and direct
recruitment through public and private employee referral
sources likely to yield qualified minorities and women. To
meet this requirement, the contractor will identify sources of
potential minority group employees, and establish with such
identified sources procedures whereby minority and women
applicants may be referred to the contractor for employment
consideration.

b. In the event the contractor has a valid bargaining
agreement providing for exclusive hiring hall referrals, the
contractor is expected to observe the provisions of that
agreement to the extent that the system meets the contractor's
compliance with EEO contract provisions. Where
implementation of such an agreement has the effect of
discriminating against minorities or women, or obligates the
contractor to do the same, such implementation violates
Federal nondiscrimination provisions.

c. The contractor will encourage its present employees to
refer minorities and women as applicants for employment.
Information and procedures with regard to referring such
applicants will be discussed with employees.

5. Personnel Actions: Wages, working conditions, and
employee benefits shall be established and administered, and
personnel actions of every type, including hiring, upgrading,
promotion, transfer, demotion, layoff, and termination, shall be
taken without regard to race, color, religion, sex, national
origin, age or disability. The following procedures shall be
followed:

a. The contractor will conduct periodic inspections of project
sites to insure that working conditions and employee facilities
do not indicate discriminatory treatment of project site
personnel.

b. The contractor will periodically evaluate the spread of
wages paid within each classification to determine any
evidence of discriminatory wage practices.

c. The contractor will periodically review selected personnel
actions in depth to determine whether there is evidence of
discrimination. Where evidence is found, the contractor will
promptly take corrective action. If the review indicates that the
discrimination may extend beyond the actions reviewed, such
corrective action shall include all affected persons.

d. The contractor will promptly investigate all complaints of
alleged discrimination made to the contractor in connection
with its obligations under this contract, will attempt to resolve
such complaints, and will take appropriate corrective action
within a reasonable time. If the investigation indicates that the
discrimination may affect persons other than the complainant,
such corrective action shall include such other persons. Upon
completion of each investigation, the contractor will inform
every complainant of all of their avenues of appeal.

6. Training and Promotion:

a. The contractor will assist in locating, qualifying, and
increasing the skills of minorities and women who are
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applicants for employment or current employees. Such efforts
should be aimed at developing full journey level status
employees in the type of trade or job classification involved.

b. Consistent with the contractor's work force requirements
and as permissible under Federal and State regulations, the
contractor shall make full use of training programs, i.e.,
apprenticeship, and on-the-job training programs for the
geographical area of contract performance. In the event a
special provision for training is provided under this contract,
this subparagraph will be superseded as indicated in the
special provision. The contracting agency may reserve
training positions for persons who receive welfare assistance
in accordance with 23 U.S.C. 140(a).

c. The contractor will advise employees and applicants for
employment of available training programs and entrance
requirements for each.

d. The contractor will periodically review the training and
promotion potential of employees who are minorities and
women and will encourage eligible employees to apply for
such training and promotion.

7. Unions: If the contractor relies in whole or in part upon
unions as a source of employees, the contractor will use good
faith efforts to obtain the cooperation of such unions to
increase opportunities for minorities and women. Actions by
the contractor, either directly or through a contractor's
association acting as agent, will include the procedures set
forth below:

a. The contractor will use good faith efforts to develop, in
cooperation with the unions, joint training programs aimed
toward qualifying more minorities and women for membership
in the unions and increasing the skills of minorities and women
so that they may qualify for higher paying employment.

b. The contractor will use good faith efforts to incorporate an
EEO clause into each union agreement to the end that such
union will be contractually bound to refer applicants without
regard to their race, color, religion, sex, national origin, age or
disability.

c. The contractor is to obtain information as to the referral
practices and policies of the labor union except that to the
extent such information is within the exclusive possession of
the labor union and such labor union refuses to furnish such
information to the contractor, the contractor shall so certify to
the contracting agency and shall set forth what efforts have
been made to obtain such information.

d. In the event the union is unable to provide the contractor
with a reasonable flow of referrals within the time limit set forth
in the collective bargaining agreement, the contractor will,
through independent recruitment efforts, fill the employment
vacancies without regard to race, color, religion, sex, national
origin, age or disability; making full efforts to obtain qualified
and/or qualifiable minorities and women. The failure of a union
to provide sufficient referrals (even though it is obligated to
provide exclusive referrals under the terms of a collective
bargaining agreement) does not relieve the contractor from the
requirements of this paragraph. In the event the union referral
practice prevents the contractor from meeting the obligations
pursuant to Executive Order 11246, as amended, and these
special provisions, such contractor shall immediately notify the
contracting agency.

8. Reasonable Accommodation for Applicants /
Employees with Disabilities: The contractor must be familiar

with the requirements for and comply with the Americans with
Disabilities Act and all rules and regulations established there
under. Employers must provide reasonable accommodation in
all employment activities unless to do so would cause an
undue hardship.

9. Selection of Subcontractors, Procurement of Materials
and Leasing of Equipment: The contractor shall not
discriminate on the grounds of race, color, religion, sex,
national origin, age or disability in the selection and retention
of subcontractors, including procurement of materials and
leases of equipment. The contractor shall take all necessary
and reasonable steps to ensure nondiscrimination in the
administration of this contract.

a. The contractor shall notify all potential subcontractors and
suppliers and lessors of their EEO obligations under this
contract.

b. The contractor will use good faith efforts to ensure
subcontractor compliance with their EEO obligations.

10. Assurance Required by 49 CFR 26.13(b):

a. The requirements of 49 CFR Part 26 and the State
DOT’s U.S. DOT-approved DBE program are incorporated by
reference.

b. The contractor or subcontractor shall not discriminate on
the basis of race, color, national origin, or sex in the
performance of this contract. The contractor shall carry out
applicable requirements of 49 CFR Part 26 in the award and
administration of DOT-assisted contracts. Failure by the
contractor to carry out these requirements is a material breach
of this contract, which may result in the termination of this
contract or such other remedy as the contracting agency
deems appropriate.

11. Records and Reports: The contractor shall keep such
records as necessary to document compliance with the EEO
requirements. Such records shall be retained for a period of
three years following the date of the final payment to the
contractor for all contract work and shall be available at
reasonable times and places for inspection by authorized
representatives of the contracting agency and the FHWA.

a. The records kept by the contractor shall document the
following:

(1) The number and work hours of minority and non-
minority group members and women employed in each work
classification on the project;

(2) The progress and efforts being made in cooperation
with unions, when applicable, to increase employment
opportunities for minorities and women; and

(3) The progress and efforts being made in locating, hiring,
training, qualifying, and upgrading minorities and women;

b. The contractors and subcontractors will submit an annual
report to the contracting agency each July for the duration of
the project, indicating the number of minority, women, and
non-minority group employees currently engaged in each work
classification required by the contract work. This information is
to be reported on Form FHWA-1391. The staffing data should
represent the project work force on board in all or any part of
the last payroll period preceding the end of July. If on-the-job
training is being required by special provision, the contractor
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will be required to collect and report training data. The
employment data should reflect the work force on board during
all or any part of the last payroll period preceding the end of
July.

11l. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction
contracts and to all related construction subcontracts of
$10,000 or more.

The contractor must ensure that facilities provided for
employees are provided in such a manner that segregation on
the basis of race, color, religion, sex, or national origin cannot
result. The contractor may neither require such segregated
use by written or oral policies nor tolerate such use by
employee custom. The contractor's obligation extends further
to ensure that its employees are not assigned to perform their
services at any location, under the contractor's control, where
the facilities are segregated. The term "facilities" includes
waiting rooms, work areas, restaurants and other eating areas,
time clocks, restrooms, washrooms, locker rooms, and other
storage or dressing areas, parking lots, drinking fountains,
recreation or entertainment areas, transportation, and housing
provided for employees. The contractor shall provide separate
or single-user restrooms and necessary dressing or sleeping
areas to assure privacy between sexes.

IV. DAVIS-BACON AND RELATED ACT PROVISIONS

This section is applicable to all Federal-aid construction
projects exceeding $2,000 and to all related subcontracts and
lower-tier subcontracts (regardless of subcontract size). The
requirements apply to all projects located within the right-of-
way of a roadway that is functionally classified as Federal-aid
highway. This excludes roadways functionally classified as
local roads or rural minor collectors, which are exempt.
Contracting agencies may elect to apply these requirements to
other projects.

The following provisions are from the U.S. Department of
Labor regulations in 29 CFR 5.5 “Contract provisions and
related matters” with minor revisions to conform to the FHWA-
1273 format and FHWA program requirements.

1. Minimum wages

a. All laborers and mechanics employed or working upon
the site of the work, will be paid unconditionally and not less
often than once a week, and without subsequent deduction or
rebate on any account (except such payroll deductions as are
permitted by regulations issued by the Secretary of Labor
under the Copeland Act (29 CFR part 3)), the full amount of
wages and bona fide fringe benefits (or cash equivalents
thereof) due at time of payment computed at rates not less
than those contained in the wage determination of the
Secretary of Labor which is attached hereto and made a part
hereof, regardless of any contractual relationship which may
be alleged to exist between the contractor and such laborers
and mechanics.

Contributions made or costs reasonably anticipated for bona
fide fringe benefits under section 1(b)(2) of the Davis-Bacon
Act on behalf of laborers or mechanics are considered wages
paid to such laborers or mechanics, subject to the provisions

of paragraph 1.d. of this section; also, regular contributions
made or costs incurred for more than a weekly period (but not
less often than quarterly) under plans, funds, or programs
which cover the particular weekly period, are deemed to be
constructively made or incurred during such weekly period.
Such laborers and mechanics shall be paid the appropriate
wage rate and fringe benefits on the wage determination for
the classification of work actually performed, without regard to
skill, except as provided in 29 CFR 5.5(a)(4). Laborers or
mechanics performing work in more than one classification
may be compensated at the rate specified for each
classification for the time actually worked therein: Provided,
That the employer's payroll records accurately set forth the
time spent in each classification in which work is performed.
The wage determination (including any additional classification
and wage rates conformed under paragraph 1.b. of this
section) and the Davis-Bacon poster (WH-1321) shall be
posted at all times by the contractor and its subcontractors at
the site of the work in a prominent and accessible place where
it can be easily seen by the workers.

b.(1) The contracting officer shall require that any class of
laborers or mechanics, including helpers, which is not listed in
the wage determination and which is to be employed under the
contract shall be classified in conformance with the wage
determination. The contracting officer shall approve an
additional classification and wage rate and fringe benefits
therefore only when the following criteria have been met:

(i) The work to be performed by the classification
requested is not performed by a classification in the wage
determination; and

(i) The classification is utilized in the area by the
construction industry; and

(iii) The proposed wage rate, including any bona fide
fringe benefits, bears a reasonable relationship to the
wage rates contained in the wage determination.

(2) If the contractor and the laborers and mechanics to be
employed in the classification (if known), or their
representatives, and the contracting officer agree on the
classification and wage rate (including the amount
designated for fringe benefits where appropriate), a report of
the action taken shall be sent by the contracting officer to the
Administrator of the Wage and Hour Division, Employment
Standards Administration, U.S. Department of Labor,
Washington, DC 20210. The Administrator, or an authorized
representative, will approve, modify, or disapprove every
additional classification action within 30 days of receipt and
so advise the contracting officer or will notify the contracting
officer within the 30-day period that additional time is
necessary.

(3) In the event the contractor, the laborers or mechanics
to be employed in the classification or their representatives,
and the contracting officer do not agree on the proposed
classification and wage rate (including the amount
designated for fringe benefits, where appropriate), the
contracting officer shall refer the questions, including the
views of all interested parties and the recommendation of the
contracting officer, to the Wage and Hour Administrator for
determination. The Wage and Hour Administrator, or an
authorized representative, will issue a determination within
30 days of receipt and so advise the contracting officer or
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will notify the contracting officer within the 30-day period that
additional time is necessary.

(4) The wage rate (including fringe benefits where
appropriate) determined pursuant to paragraphs 1.b.(2) or
1.b.(3) of this section, shall be paid to all workers performing
work in the classification under this contract from the first
day on which work is performed in the classification.

c. Whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes a fringe
benefit which is not expressed as an hourly rate, the contractor
shall either pay the benefit as stated in the wage determination
or shall pay another bona fide fringe benefit or an hourly cash
equivalent thereof.

d. If the contractor does not make payments to a trustee or
other third person, the contractor may consider as part of the
wages of any laborer or mechanic the amount of any costs
reasonably anticipated in providing bona fide fringe benefits
under a plan or program, Provided, That the Secretary of
Labor has found, upon the written request of the contractor,
that the applicable standards of the Davis-Bacon Act have
been met. The Secretary of Labor may require the contractor
to set aside in a separate account assets for the meeting of
obligations under the plan or program.

2. Withholding

The contracting agency shall upon its own action or upon
written request of an authorized representative of the
Department of Labor, withhold or cause to be withheld from
the contractor under this contract, or any other Federal
contract with the same prime contractor, or any other federally-
assisted contract subject to Davis-Bacon prevailing wage
requirements, which is held by the same prime contractor, so
much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics,
including apprentices, trainees, and helpers, employed by the
contractor or any subcontractor the full amount of wages
required by the contract. In the event of failure to pay any
laborer or mechanic, including any apprentice, trainee, or
helper, employed or working on the site of the work, all or part
of the wages required by the contract, the contracting agency
may, after written notice to the contractor, take such action as
may be necessary to cause the suspension of any further
payment, advance, or guarantee of funds until such violations
have ceased.

3. Payrolls and basic records

a. Payrolls and basic records relating thereto shall be
maintained by the contractor during the course of the work and
preserved for a period of three years thereafter for all laborers
and mechanics working at the site of the work. Such records
shall contain the name, address, and social security number of
each such worker, his or her correct classification, hourly rates
of wages paid (including rates of contributions or costs
anticipated for bona fide fringe benefits or cash equivalents
thereof of the types described in section 1(b)(2)(B) of the
Davis-Bacon Act), daily and weekly number of hours worked,
deductions made and actual wages paid. Whenever the
Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that
the wages of any laborer or mechanic include the amount of
any costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the Davis-

Bacon Act, the contractor shall maintain records which show
that the commitment to provide such benefits is enforceable,
that the plan or program is financially responsible, and that the
plan or program has been communicated in writing to the
laborers or mechanics affected, and records which show the
costs anticipated or the actual cost incurred in providing such
benefits. Contractors employing apprentices or trainees under
approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of
trainee programs, the registration of the apprentices and
trainees, and the ratios and wage rates prescribed in the
applicable programs.

b.(1) The contractor shall submit weekly for each week in
which any contract work is performed a copy of all payrolls to
the contracting agency. The payrolls submitted shall set out
accurately and completely all of the information required to be
maintained under 29 CFR 5.5(a)(3)(i), except that full social
security numbers and home addresses shall not be included
on weekly transmittals. Instead the payrolls shall only need to
include an individually identifying number for each employee (
e.g., the last four digits of the employee's social security
number). The required weekly payroll information may be
submitted in any form desired. Optional Form WH-347 is
available for this purpose from the Wage and Hour Division
Web site at http://www.dol.gov/esa/whd/forms/wh347instr.htm
or its successor site. The prime contractor is responsible for
the submission of copies of payrolls by all subcontractors.
Contractors and subcontractors shall maintain the full social
security number and current address of each covered worker,
and shall provide them upon request to the contracting agency
for transmission to the State DOT, the FHWA or the Wage and
Hour Division of the Department of Labor for purposes of an
investigation or audit of compliance with prevailing wage
requirements. It is not a violation of this section for a prime
contractor to require a subcontractor to provide addresses and
social security numbers to the prime contractor for its own
records, without weekly submission to the contracting agency..

(2) Each payroll submitted shall be accompanied by a
“Statement of Compliance,” signed by the contractor or
subcontractor or his or her agent who pays or supervises the
payment of the persons employed under the contract and shall
certify the following:

(i) That the payroll for the payroll period contains the
information required to be provided under §5.5 (a)(3)(ii) of
Regulations, 29 CFR part 5, the appropriate information is
being maintained under §5.5 (a)(3)(i) of Regulations, 29
CFR part 5, and that such information is correct and
complete;

(i) That each laborer or mechanic (including each
helper, apprentice, and trainee) employed on the contract
during the payroll period has been paid the full weekly
wages earned, without rebate, either directly or indirectly,
and that no deductions have been made either directly or
indirectly from the full wages earned, other than
permissible deductions as set forth in Regulations, 29 CFR
part 3;

(iii) That each laborer or mechanic has been paid not
less than the applicable wage rates and fringe benefits or
cash equivalents for the classification of work performed,
as specified in the applicable wage determination
incorporated into the contract.
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(3) The weekly submission of a properly executed
certification set forth on the reverse side of Optional Form
WH-347 shall satisfy the requirement for submission of the
“Statement of Compliance” required by paragraph 3.b.(2) of
this section.

(4) The falsification of any of the above certifications may
subject the contractor or subcontractor to civil or criminal
prosecution under section 1001 of title 18 and section 231 of
title 31 of the United States Code.

c. The contractor or subcontractor shall make the records
required under paragraph 3.a. of this section available for
inspection, copying, or transcription by authorized
representatives of the contracting agency, the State DOT, the
FHWA, or the Department of Labor, and shall permit such
representatives to interview employees during working hours
on the job. If the contractor or subcontractor fails to submit the
required records or to make them available, the FHWA may,
after written notice to the contractor, the contracting agency or
the State DOT, take such action as may be necessary to
cause the suspension of any further payment, advance, or
guarantee of funds. Furthermore, failure to submit the required
records upon request or to make such records available may
be grounds for debarment action pursuant to 29 CFR 5.12.

4. Apprentices and trainees

a. Apprentices (programs of the USDOL).

Apprentices will be permitted to work at less than the
predetermined rate for the work they performed when they are
employed pursuant to and individually registered in a bona fide
apprenticeship program registered with the U.S. Department of
Labor, Employment and Training Administration, Office of
Apprenticeship Training, Employer and Labor Services, or with
a State Apprenticeship Agency recognized by the Office, or if a
person is employed in his or her first 90 days of probationary
employment as an apprentice in such an apprenticeship
program, who is not individually registered in the program, but
who has been certified by the Office of Apprenticeship
Training, Employer and Labor Services or a State
Apprenticeship Agency (where appropriate) to be eligible for
probationary employment as an apprentice.

The allowable ratio of apprentices to journeymen on the job
site in any craft classification shall not be greater than the ratio
permitted to the contractor as to the entire work force under
the registered program. Any worker listed on a payroll at an
apprentice wage rate, who is not registered or otherwise
employed as stated above, shall be paid not less than the
applicable wage rate on the wage determination for the
classification of work actually performed. In addition, any
apprentice performing work on the job site in excess of the
ratio permitted under the registered program shall be paid not
less than the applicable wage rate on the wage determination
for the work actually performed. Where a contractor is
performing construction on a project in a locality other than
that in which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyman's hourly
rate) specified in the contractor's or subcontractor's registered
program shall be observed.

Every apprentice must be paid at not less than the rate
specified in the registered program for the apprentice's level of
progress, expressed as a percentage of the journeymen hourly

rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with
the provisions of the apprenticeship program. If the
apprenticeship program does not specify fringe benefits,
apprentices must be paid the full amount of fringe benefits
listed on the wage determination for the applicable
classification. If the Administrator determines that a different
practice prevails for the applicable apprentice classification,
fringes shall be paid in accordance with that determination.

In the event the Office of Apprenticeship Training, Employer
and Labor Services, or a State Apprenticeship Agency
recognized by the Office, withdraws approval of an
apprenticeship program, the contractor will no longer be
permitted to utilize apprentices at less than the applicable
predetermined rate for the work performed until an acceptable
program is approved.

b. Trainees (programs of the USDOL).

Except as provided in 29 CFR 5.16, trainees will not be
permitted to work at less than the predetermined rate for the
work performed unless they are employed pursuant to and
individually registered in a program which has received prior
approval, evidenced by formal certification by the U.S.
Department of Labor, Employment and Training
Administration.

The ratio of trainees to journeymen on the job site shall not be
greater than permitted under the plan approved by the
Employment and Training Administration.

Every trainee must be paid at not less than the rate specified
in the approved program for the trainee's level of progress,
expressed as a percentage of the journeyman hourly rate
specified in the applicable wage determination. Trainees shall
be paid fringe benefits in accordance with the provisions of the
trainee program. If the trainee program does not mention
fringe benefits, trainees shall be paid the full amount of fringe
benefits listed on the wage determination unless the
Administrator of the Wage and Hour Division determines that
there is an apprenticeship program associated with the
corresponding journeyman wage rate on the wage
determination which provides for less than full fringe benefits
for apprentices. Any employee listed on the payroll at a trainee
rate who is not registered and participating in a training plan
approved by the Employment and Training Administration shall
be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed.
In addition, any trainee performing work on the job site in
excess of the ratio permitted under the registered program
shall be paid not less than the applicable wage rate on the
wage determination for the work actually performed.

In the event the Employment and Training Administration
withdraws approval of a training program, the contractor will no
longer be permitted to utilize trainees at less than the
applicable predetermined rate for the work performed until an
acceptable program is approved.

c. Equal employment opportunity. The utilization of
apprentices, trainees and journeymen under this part shall be
in conformity with the equal employment opportunity
requirements of Executive Order 11246, as amended, and 29
CFR part 30.
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d. Apprentices and Trainees (programs of the U.S. DOT).

Apprentices and trainees working under apprenticeship and
skill training programs which have been certified by the
Secretary of Transportation as promoting EEO in connection
with Federal-aid highway construction programs are not
subject to the requirements of paragraph 4 of this Section IV.
The straight time hourly wage rates for apprentices and
trainees under such programs will be established by the
particular programs. The ratio of apprentices and trainees to
journeymen shall not be greater than permitted by the terms of
the particular program.

5. Compliance with Copeland Act requirements. The
contractor shall comply with the requirements of 29 CFR part
3, which are incorporated by reference in this contract.

6. Subcontracts. The contractor or subcontractor shall insert
Form FHWA-1273 in any subcontracts and also require the
subcontractors to include Form FHWA-1273 in any lower tier
subcontracts. The prime contractor shall be responsible for the
compliance by any subcontractor or lower tier subcontractor
with all the contract clauses in 29 CFR 5.5.

7. Contract termination: debarment. A breach of the
contract clauses in 29 CFR 5.5 may be grounds for termination
of the contract, and for debarment as a contractor and a
subcontractor as provided in 29 CFR 5.12.

8. Compliance with Davis-Bacon and Related Act
requirements. All rulings and interpretations of the Davis-
Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5
are herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising
out of the labor standards provisions of this contract shall not
be subject to the general disputes clause of this contract. Such
disputes shall be resolved in accordance with the procedures
of the Department of Labor set forth in 29 CFR parts 5, 6, and
7. Disputes within the meaning of this clause include disputes
between the contractor (or any of its subcontractors) and the
contracting agency, the U.S. Department of Labor, or the
employees or their representatives.

10. Certification of eligibility.

a. By entering into this contract, the contractor certifies that
neither it (nor he or she) nor any person or firm who has an
interest in the contractor's firm is a person or firm ineligible to
be awarded Government contracts by virtue of section 3(a) of
the Davis-Bacon Act or 29 CFR 5.12(a)(1).

b. No part of this contract shall be subcontracted to any person
or firm ineligible for award of a Government contract by virtue
of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the
U.S. Criminal Code, 18 U.S.C. 1001.

V. CONTRACT WORK HOURS AND SAFETY
STANDARDS ACT

The following clauses apply to any Federal-aid construction
contract in an amount in excess of $100,000 and subject to the
overtime provisions of the Contract Work Hours and Safety
Standards Act. These clauses shall be inserted in addition to
the clauses required by 29 CFR 5.5(a) or 29 CFR 4.6. As
used in this paragraph, the terms laborers and mechanics
include watchmen and guards.

1. Overtime requirements. No contractor or subcontractor
contracting for any part of the contract work which may require
or involve the employment of laborers or mechanics shall
require or permit any such laborer or mechanic in any
workweek in which he or she is employed on such work to
work in excess of forty hours in such workweek unless such
laborer or mechanic receives compensation at a rate not less
than one and one-half times the basic rate of pay for all hours
worked in excess of forty hours in such workweek.

2. Violation; liability for unpaid wages; liquidated
damages. In the event of any violation of the clause set forth
in paragraph (1.) of this section, the contractor and any
subcontractor responsible therefor shall be liable for the
unpaid wages. In addition, such contractor and subcontractor
shall be liable to the United States (in the case of work done
under contract for the District of Columbia or a territory, to such
District or to such territory), for liquidated damages. Such
liquidated damages shall be computed with respect to each
individual laborer or mechanic, including watchmen and
guards, employed in violation of the clause set forth in
paragraph (1.) of this section, in the sum of $10 for each
calendar day on which such individual was required or
permitted to work in excess of the standard workweek of forty
hours without payment of the overtime wages required by the
clause set forth in paragraph (1.) of this section.

3. Withholding for unpaid wages and liquidated damages.
The FHWA or the contacting agency shall upon its own action
or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from
any moneys payable on account of work performed by the
contractor or subcontractor under any such contract or any
other Federal contract with the same prime contractor, or any
other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same
prime contractor, such sums as may be determined to be
necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as
provided in the clause set forth in paragraph (2.) of this
section.

4. Subcontracts. The contractor or subcontractor shall insert
in any subcontracts the clauses set forth in paragraph (1.)
through (4.) of this section and also a clause requiring the
subcontractors to include these clauses in any lower tier
subcontracts. The prime contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor
with the clauses set forth in paragraphs (1.) through (4.) of this
section.
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VI. SUBLETTING OR ASSIGNING THE CONTRACT

This provision is applicable to all Federal-aid construction
contracts on the National Highway System.

1. The contractor shall perform with its own organization
contract work amounting to not less than 30 percent (or a
greater percentage if specified elsewhere in the contract) of
the total original contract price, excluding any specialty items
designated by the contracting agency. Specialty items may be
performed by subcontract and the amount of any such
specialty items performed may be deducted from the total
original contract price before computing the amount of work
required to be performed by the contractor's own organization
(23 CFR 635.116).

a. The term “perform work with its own organization” refers
to workers employed or leased by the prime contractor, and
equipment owned or rented by the prime contractor, with or
without operators. Such term does not include employees or
equipment of a subcontractor or lower tier subcontractor,
agents of the prime contractor, or any other assignees. The
term may include payments for the costs of hiring leased
employees from an employee leasing firm meeting all relevant
Federal and State regulatory requirements. Leased
employees may only be included in this term if the prime
contractor meets all of the following conditions:

(1) the prime contractor maintains control over the
supervision of the day-to-day activities of the leased
employees;

(2) the prime contractor remains responsible for the quality

of the work of the leased employees;

(3) the prime contractor retains all power to accept or
exclude individual employees from work on the project; and

(4) the prime contractor remains ultimately responsible for

the payment of predetermined minimum wages, the
submission of payrolls, statements of compliance and all
other Federal regulatory requirements.

b. "Specialty Iltems" shall be construed to be limited to work
that requires highly specialized knowledge, abilities, or
equipment not ordinarily available in the type of contracting
organizations qualified and expected to bid or propose on the
contract as a whole and in general are to be limited to minor
components of the overall contract.

2. The contract amount upon which the requirements set forth
in paragraph (1) of Section VI is computed includes the cost of
material and manufactured products which are to be
purchased or produced by the contractor under the contract
provisions.

3. The contractor shall furnish (a) a competent superintendent
or supervisor who is employed by the firm, has full authority to
direct performance of the work in accordance with the contract
requirements, and is in charge of all construction operations
(regardless of who performs the work) and (b) such other of its
own organizational resources (supervision, management, and
engineering services) as the contracting officer determines is
necessary to assure the performance of the contract.

4. No portion of the contract shall be sublet, assigned or
otherwise disposed of except with the written consent of the
contracting officer, or authorized representative, and such
consent when given shall not be construed to relieve the
contractor of any responsibility for the fulfillment of the
contract. Written consent will be given only after the
contracting agency has assured that each subcontract is

evidenced in writing and that it contains all pertinent provisions
and requirements of the prime contract.

5. The 30% self-performance requirement of paragraph (1) is
not applicable to design-build contracts; however, contracting
agencies may establish their own self-performance
requirements.

VII. SAFETY: ACCIDENT PREVENTION

This provision is applicableto all Federal-aid
construction contracts and to all related subcontracts.

1. In the performance of this contract the contractor shall
comply with all applicable Federal, State, and local laws
governing safety, health, and sanitation (23 CFR 635). The
contractor shall provide all safeguards, safety devices and
protective equipment and take any other needed actions as it
determines, or as the contracting officer may determine, to be
reasonably necessary to protect the life and health of
employees on the job and the safety of the public and to
protect property in connection with the performance of the
work covered by the contract.

2. ltis a condition of this contract, and shall be made a
condition of each subcontract, which the contractor enters into
pursuant to this contract, that the contractor and any
subcontractor shall not permit any employee, in performance
of the contract, to work in surroundings or under conditions
which are unsanitary, hazardous or dangerous to his/her
health or safety, as determined under construction safety and
health standards (29 CFR 1926) promulgated by the Secretary
of Labor, in accordance with Section 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 3704).

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract
that the Secretary of Labor or authorized representative
thereof, shall have right of entry to any site of contract
performance to inspect or investigate the matter of compliance
with the construction safety and health standards and to carry
out the duties of the Secretary under Section 107 of the
Contract Work Hours and Safety Standards Act (40
U.S.C.3704).

VIII. FALSE STATEMENTS CONCERNING HIGHWAY
PROJECTS

This provision is applicableto all Federal-aid
construction contracts and to all related subcontracts.

In order to assure high quality and durable construction in
conformity with approved plans and specifications and a high
degree of reliability on statements and representations made
by engineers, contractors, suppliers, and workers on Federal-
aid highway projects, it is essential that all persons concerned
with the project perform their functions as carefully, thoroughly,
and honestly as possible. Willful falsification, distortion, or
misrepresentation with respect to any facts related to the
project is a violation of Federal law. To prevent any
misunderstanding regarding the seriousness of these and
similar acts, Form FHWA-1022 shall be posted on each
Federal-aid highway project (23 CFR 635) in one or more
places where it is readily available to all persons concerned
with the project:

18 U.S.C. 1020 reads as follows:
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"Whoever, being an officer, agent, or employee of the United
States, or of any State or Territory, or whoever, whether a
person, association, firm, or corporation, knowingly makes any
false statement, false representation, or false report as to the
character, quality, quantity, or cost of the material used or to
be used, or the quantity or quality of the work performed or to
be performed, or the cost thereof in connection with the
submission of plans, maps, specifications, contracts, or costs
of construction on any highway or related project submitted for
approval to the Secretary of Transportation; or

Whoever knowingly makes any false statement, false
representation, false report or false claim with respect to the
character, quality, quantity, or cost of any work performed or to
be performed, or materials furnished or to be furnished, in
connection with the construction of any highway or related
project approved by the Secretary of Transportation; or

Whoever knowingly makes any false statement or false
representation as to material fact in any statement, certificate,
or report submitted pursuant to provisions of the Federal-aid
Roads Act approved July 1, 1916, (39 Stat. 355), as amended
and supplemented;

Shall be fined under this title or imprisoned not more than 5
years or both."

IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL
WATER POLLUTION CONTROL ACT

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts.

By submission of this bid/proposal or the execution of this
contract, or subcontract, as appropriate, the bidder, proposer,
Federal-aid construction contractor, or subcontractor, as
appropriate, will be deemed to have stipulated as follows:

1. That any person who is or will be utilized in the
performance of this contract is not prohibited from receiving an
award due to a violation of Section 508 of the Clean Water Act
or Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause to be
included the requirements of paragraph (1) of this Section X in
every subcontract, and further agrees to take such action as
the contracting agency may direct as a means of enforcing
such requirements.

X. CERTIFICATION REGARDING DEBARMENT,
SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION

This provision is applicable to all Federal-aid construction
contracts, design-build contracts, subcontracts, lower-tier
subcontracts, purchase orders, lease agreements, consultant
contracts or any other covered transaction requiring FHWA
approval or that is estimated to cost $25,000 or more — as
defined in 2 CFR Parts 180 and 1200.

1. Instructions for Certification — First Tier Participants:

a. By signing and submitting this proposal, the prospective
first tier participant is providing the certification set out below.

b. The inability of a person to provide the certification set out
below will not necessarily result in denial of participation in this

covered transaction. The prospective first tier participant shall
submit an explanation of why it cannot provide the certification
set out below. The certification or explanation will be
considered in connection with the department or agency's
determination whether to enter into this transaction. However,
failure of the prospective first tier participant to furnish a
certification or an explanation shall disqualify such a person
from participation in this transaction.

c. The certification in this clause is a material representation
of fact upon which reliance was placed when the contracting
agency determined to enter into this transaction. If it is later
determined that the prospective participant knowingly rendered
an erroneous certification, in addition to other remedies
available to the Federal Government, the contracting agency
may terminate this transaction for cause of default.

d. The prospective first tier participant shall provide
immediate written notice to the contracting agency to whom
this proposal is submitted if any time the prospective first tier
participant learns that its certification was erroneous when
submitted or has become erroneous by reason of changed
circumstances.

e. The terms "covered transaction," "debarred,"
"suspended,” "ineligible," "participant,” "person," "principal,"
and "voluntarily excluded," as used in this clause, are defined
in 2 CFR Parts 180 and 1200. “First Tier Covered
Transactions” refers to any covered transaction between a
grantee or subgrantee of Federal funds and a participant (such
as the prime or general contract). “Lower Tier Covered
Transactions” refers to any covered transaction under a First
Tier Covered Transaction (such as subcontracts). “First Tier
Participant” refers to the participant who has entered into a
covered transaction with a grantee or subgrantee of Federal
funds (such as the prime or general contractor). “Lower Tier
Participant” refers any participant who has entered into a
covered transaction with a First Tier Participant or other Lower
Tier Participants (such as subcontractors and suppliers).

f. The prospective first tier participant agrees by submitting
this proposal that, should the proposed covered transaction be
entered into, it shall not knowingly enter into any lower tier
covered transaction with a person who is debarred,
suspended, declared ineligible, or voluntarily excluded from
participation in this covered transaction, unless authorized by
the department or agency entering into this transaction.

g. The prospective first tier participant further agrees by
submitting this proposal that it will include the clause titled
"Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion-Lower Tier Covered Transactions,"
provided by the department or contracting agency, entering
into this covered transaction, without modification, in all lower
tier covered transactions and in all solicitations for lower tier
covered transactions exceeding the $25,000 threshold.

h. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. A participant is
responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered
transactions. To verify the eligibility of its principals, as well as
the eligibility of any lower tier prospective participants, each
participant may, but is not required to, check the Excluded
Parties List System website (https://www.epls.gov/), which is
compiled by the General Services Administration.
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i. Nothing contained in the foregoing shall be construed to
require the establishment of a system of records in order to
render in good faith the certification required by this clause.
The knowledge and information of the prospective participant
is not required to exceed that which is normally possessed by
a prudent person in the ordinary course of business dealings.

j. Except for transactions authorized under paragraph (f) of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to
other remedies available to the Federal Government, the
department or agency may terminate this transaction for cause
or default.

* ok ok koK

2. Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion — First Tier
Participants:

a. The prospective first tier participant certifies to the best of
its knowledge and belief, that it and its principals:

(1) Are not presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from
participating in covered transactions by any Federal
department or agency;

(2) Have not within a three-year period preceding this
proposal been convicted of or had a civil judgment rendered
against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing
a public (Federal, State or local) transaction or contract under
a public transaction; violation of Federal or State antitrust
statutes or commission of embezzlement, theft, forgery,
bribery, falsification or destruction of records, making false
statements, or receiving stolen property;

(3) Are not presently indicted for or otherwise criminally or
civilly charged by a governmental entity (Federal, State or
local) with commission of any of the offenses enumerated in
paragraph (a)(2) of this certification; and

(4) Have not within a three-year period preceding this
application/proposal had one or more public transactions
(Federal, State or local) terminated for cause or default.

b. Where the prospective participant is unable to certify to
any of the statements in this certification, such prospective
participant shall attach an explanation to this proposal.

2. Instructions for Certification - Lower Tier Participants:

(Applicable to all subcontracts, purchase orders and other
lower tier transactions requiring prior FHWA approval or
estimated to cost $25,000 or more - 2 CFR Parts 180 and
1200)

a. By signing and submitting this proposal, the prospective
lower tier is providing the certification set out below.

b. The certification in this clause is a material representation
of fact upon which reliance was placed when this transaction
was entered into. If it is later determined that the prospective
lower tier participant knowingly rendered an erroneous
certification, in addition to other remedies available to the
Federal Government, the department, or agency with which
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this transaction originated may pursue available remedies,
including suspension and/or debarment.

c. The prospective lower tier participant shall provide
immediate written notice to the person to which this proposal is
submitted if at any time the prospective lower tier participant
learns that its certification was erroneous by reason of
changed circumstances.

d. The terms "covered transaction," "debarred,"
"suspended," "ineligible," "participant,” "person," "principal,”
and "voluntarily excluded," as used in this clause, are defined
in 2 CFR Parts 180 and 1200. You may contact the person to
which this proposal is submitted for assistance in obtaining a
copy of those regulations. “First Tier Covered Transactions”
refers to any covered transaction between a grantee or
subgrantee of Federal funds and a participant (such as the
prime or general contract). “Lower Tier Covered Transactions”
refers to any covered transaction under a First Tier Covered
Transaction (such as subcontracts). “First Tier Participant”
refers to the participant who has entered into a covered
transaction with a grantee or subgrantee of Federal funds
(such as the prime or general contractor). “Lower Tier
Participant” refers any participant who has entered into a
covered transaction with a First Tier Participant or other Lower
Tier Participants (such as subcontractors and suppliers).

e. The prospective lower tier participant agrees by
submitting this proposal that, should the proposed covered
transaction be entered into, it shall not knowingly enter into
any lower tier covered transaction with a person who is
debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless
authorized by the department or agency with which this
transaction originated.

f. The prospective lower tier participant further agrees by
submitting this proposal that it will include this clause titled
"Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion-Lower Tier Covered Transaction,"
without modification, in all lower tier covered transactions and
in all solicitations for lower tier covered transactions exceeding
the $25,000 threshold.

g. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. A participant is
responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered
transactions. To verify the eligibility of its principals, as well as
the eligibility of any lower tier prospective participants, each
participant may, but is not required to, check the Excluded
Parties List System website (https://www.epls.gov/), which is
compiled by the General Services Administration.

h. Nothing contained in the foregoing shall be construed to
require establishment of a system of records in order to render
in good faith the certification required by this clause. The
knowledge and information of participant is not required to
exceed that which is normally possessed by a prudent person
in the ordinary course of business dealings.

i. Except for transactions authorized under paragraph e of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to
other remedies available to the Federal Government, the
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department or agency with which this transaction originated
may pursue available remedies, including suspension and/or
debarment.

* ok ok koK

Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion--Lower Tier
Participants:

1. The prospective lower tier participant certifies, by
submission of this proposal, that neither it nor its principals is
presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntarily excluded from participating in
covered transactions by any Federal department or agency.

2. Where the prospective lower tier participant is unable to
certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this
proposal.

* ok ok Kk K

XI. CERTIFICATION REGARDING USE OF CONTRACT
FUNDS FOR LOBBYING

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts which exceed
$100,000 (49 CFR 20).

1. The prospective participant certifies, by signing and
submitting this bid or proposal, to the best of his or her
knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be
paid, by or on behalf of the undersigned, to any person for
influencing or attempting to influence an officer or employee of
any Federal agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of
Congress in connection with the awarding of any Federal
contract, the making of any Federal grant, the making of any
Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or
cooperative agreement.

b. If any funds other than Federal appropriated funds have
been paid or will be paid to any person for influencing or
attempting to influence an officer or employee of any Federal
agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in
connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and
submit Standard Form-LLL, "Disclosure Form to Report
Lobbying," in accordance with its instructions.

2. This certification is a material representation of fact upon
which reliance was placed when this transaction was made or
entered into. Submission of this certification is a prerequisite
for making or entering into this transaction imposed by 31
U.S.C. 1352. Any person who fails to file the required
certification shall be subject to a civil penalty of not less than
$10,000 and not more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting its
bid or proposal that the participant shall require that the
language of this certification be included in all lower tier
subcontracts, which exceed $100,000 and that all such
recipients shall certify and disclose accordingly.
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ATTACHMENT A - EMPLOYMENT AND MATERIALS
PREFERENCE FOR APPALACHIAN DEVELOPMENT
HIGHWAY SYSTEM OR APPALACHIAN LOCAL ACCESS
ROAD CONTRACTS

This provision is applicable to all Federal-aid projects funded
under the Appalachian Regional Development Act of 1965.

1. During the performance of this contract, the contractor
undertaking to do work which is, or reasonably may be, done
as on-site work, shall give preference to qualified persons who
regularly reside in the labor area as designated by the DOL
wherein the contract work is situated, or the subregion, or the
Appalachian counties of the State wherein the contract work is
situated, except:

a. To the extent that qualified persons regularly residing in
the area are not available.

b. For the reasonable needs of the contractor to employ
supervisory or specially experienced personnel necessary to
assure an efficient execution of the contract work.

c. For the obligation of the contractor to offer employment to
present or former employees as the result of a lawful collective
bargaining contract, provided that the number of nonresident
persons employed under this subparagraph (1c) shall not
exceed 20 percent of the total number of employees employed
by the contractor on the contract work, except as provided in
subparagraph (4) below.

2. The contractor shall place a job order with the State
Employment Service indicating (a) the classifications of the
laborers, mechanics and other employees required to perform
the contract work, (b) the number of employees required in
each classification, (c) the date on which the participant
estimates such employees will be required, and (d) any other
pertinent information required by the State Employment
Service to complete the job order form. The job order may be
placed with the State Employment Service in writing or by
telephone. If during the course of the contract work, the
information submitted by the contractor in the original job order
is substantially modified, the participant shall promptly notify
the State Employment Service.

3. The contractor shall give full consideration to all qualified
job applicants referred to him by the State Employment
Service. The contractor is not required to grant employment to
any job applicants who, in his opinion, are not qualified to
perform the classification of work required.

4. If, within one week following the placing of a job order by
the contractor with the State Employment Service, the State
Employment Service is unable to refer any qualified job
applicants to the contractor, or less than the number
requested, the State Employment Service will forward a
certificate to the contractor indicating the unavailability of
applicants. Such certificate shall be made a part of the
contractor's permanent project records. Upon receipt of this
certificate, the contractor may employ persons who do not
normally reside in the labor area to fill positions covered by the
certificate, notwithstanding the provisions of subparagraph (1c)
above.

5. The provisions of 23 CFR 633.207(e) allow the
contracting agency to provide a contractual preference for the
use of mineral resource materials native to the Appalachian
region.
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6. The contractor shall include the provisions of Sections 1
through 4 of this Attachment A in every subcontract for work

which is, or reasonably may be, done as on-site work.
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REQUIRED CONTRACT PROVISION

SPECIFIC EQUAL EMPLOYMENT
OPPORTUNITY CONTRACTUAL REQUIREMENT

1. General:

Equal employment opportunity requirements to NOT discriminate and to take affirmative action to assure
equal employment opportunity shall apply to all Contractors, subcontractors and suppliers who have a contract,
subcontract or purchase order that equals or exceeds $10,000.

A. Federal Aid Projects
The specific affirmative action requirements for these contracts are imposed pursuant to 41 CFR Part 60-1,
60-250, 60-741, 23 CFR Parts 633 and 230, FHWA Form 1273 and the Americans With Disabilities Act of 1990.

B. State Funded Projects
The specific affirmative action requirement for these contracts are imposed pursuant to the Kansas Act
Against Discrimination, K.S.A. 44-1001 et seq. as amended and the rules and regulations promulgated thereunder.

The Contractor agrees: (a) to comply with the Kansas Act Against Discrimination (K.S.A. 44-1001 et seq.);
the Kansas Age Discrimination in Employment Act (K.S.A. 44-1111 et seqg.) and the applicable provisions of the
Americans With Disabilities Act (42 U.S.C. 12101 et seq.)(ADA) and to not discriminate against any person because of
race religion, color, sex, disability, national origin or ancestry, or age in the admission or access to, or treatment or
employment in, its programs or activities; (b) to include in all solicitations or advertisements for employees, the phrase
“equal opportunity employer”; (c) to comply with the reporting requirements set out at K.S.A. 44-1031 and K.S.A. 44-
1116; (d) to include those provisions in every subcontract or purchase order so that they are bind upon such
subcontractor or vendor; (e) that a failure to comply with the reporting requirements set forth herein or if the Contractor
is found guilty of any violation of such acts by the Kansas Human Rights Commission, such violation shall constitute a
breach of contract and the contract may be cancelled, terminated or suspended, in whole or in part, by the Kansas
Department of Transportation (KDOT) or the Kansas Department of Administration; (f) if it is determined that the
Contractor has violated applicable provisions of ADA, such violation shall constitute a breach of contract and the
contract may be cancelled, terminated or suspended, in whole or in part, by the KDOT or the Kansas Department of
Administration. The provisions of this paragraph, with the exception of those relating to the ADA, are not applicable to
a Contractor who employs fewer than four employees during the term of such contract or whose contracts with KDOT
cumulatively total $5,000 or less during the fiscal year.

2. Equal Employment Opportunity (EEO) Policy:

A. The Contractor will accept as a minimum operating policy the following statement:

"It is the policy of this company to assure that applicants are employed, and that employees are treated during
employment, without regard to their race, religion, age, sex, color, disability, national origin, or veteran
status. Such action shall include: employment, upgrade, demotion, transfer, recruitment, recruitment
advertising, layoff, termination, wages, benefits, and selection for training including preapprenticeship,
apprenticeship and on the job training."

All other EEO requirements will need to be incorporated by each Contractor into their policy.

B. Annually the Contractor will send to the KDOT Office of Civil Rights (OCR) one copy of the company’s
EEO policy signed and dated by the company’s Policy Officer. The EEO Policy must be approved by the KDOT
before the award of a contract, subcontract or purchase order over $10,000. Contractors are encouraged to submit their
policies for approval before bidding projects so as not to delay contract or subcontract award. Firms with more than 50
employees must also submit an Affirmative Action (AA) plan.
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C. To comply with requirements of TEA 21, all Contractors and subcontractors must annually provide
information on the firm's age, gross receipts, and work type. This information will be due on the same date as the EEO
policy, and is required before a Contractor can perform work.

3. Contents of EEO Policy/AA Plan:

A. The minimum operating statement listed in 2.A and additions designated by the company to comply with
all relevant laws.

B. The designation of the EEO Officer responsible and capable of effectively administering and promoting an
active EEO program and the designation of the full authority to do so.

C. The company's recruitment policy with specific actions to be taken for the coming year, relevant to the
current work force.

D. Certification that the Contractor does not maintain or permit any segregation of its facilities and that no
employee will be denied access to any facility based on sex or disability.

E. The company's training and promotion policy to upgrade the skills of minorities and women.

F. The Company's personnel actions in regard to job site inspection, wages, benefits, transfers, demotions,
layoffs, terminations, promotions, new hires and upgrades, and the company's complaint procedure.

4. Dissemination of EEO Policy /AA Plan:

A. All members of the Contractor's staff who are authorized to hire, supervise, promote, and discharge
employees, or who recommend such action, or who are substantially involved in such action, will be made fully
cognizant of, and will implement, the Contractor's EEO policy and contractual responsibilities to provide equal
employment opportunity in each grade and classification of employment. To confirm that the above agreement will be
met, the following actions will be taken and documented as a minimum:

(1) Periodic meetings of supervisory and personnel office employees will be conducted before the start of

work and then not less often than once every six months, at which time the Contractor's EEO policy and its

implementation will be reviewed and explained. The meetings will be conducted by the EEO Officer or other
knowledgeable company official.

(2) All new supervisory or personnel employees will be given a thorough indoctrination by the EEO Officer

or other knowledgeable company official, covering all major aspects of the Contractor's equal employment

opportunity obligations within thirty days following reporting for duty with the Contractor.

(3) All personnel who are engaged in direct recruitment for the project will be instructed by the EEO Officer

or appropriate company official in the Contractor's procedures for locating and hiring minority group

employees.

B. In order to make the Contractor's EEO policy known to all employees, prospective employees and potential
sources of employees, i.e., schools, employment agencies, labor unions (where appropriate), college placement officers,
etc., the Contractor will take the following actions:

(1) Notices and posters setting forth the Contractor's EEO policy will be placed in areas readily accessible to

employees, applicants for employment and potential employees.

(2) The Contractor's EEO policy and the procedures to implement such policy will be brought to the attention

of employees by meetings, employee handbooks, and other appropriate means. Meetings should be conducted

periodically and documented to confirm new employees are included.
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5. Unions:

If the Contractor relies in whole or in part upon unions as a source of employees, the Contractor will use best
efforts to obtain the cooperation of such unions to increase opportunities for minorities and women within the unions,
and to effect referrals by such unions of minority and female employees. Actions by the Contractor either directly or
through a Contractor's association acting as agent will include the procedures set forth below:

A. The Contractor will use best efforts to develop, in cooperation with the unions, joint training programs
aimed toward qualifying more minority group members and women for membership in the unions and increasing the
skills of minority group employees and women so that they may qualify for higher paying employment.

B. The Contractor will use best efforts to incorporate an equal employment opportunity clause into each union
agreement to the end that such union will be contractually bound to refer applicants without regard to their race, color,
religion, age, sex, disability, national origin, or veteran status.

C. The Contractor is to obtain information as to the referral practices and policies of the labor union except
that to the extent such information is within the exclusive possession of the labor union and such labor union refuses to
furnish such information to the Contractor, the Contractor shall so certify to the KDOT and shall set forth what efforts
have been made to obtain such information.

D. In the event the union is unable to provide the Contractor with a reasonable flow of minority and female
referrals within the time limit set forth in the collective bargaining agreement, the Contractor will, through independent
recruitment efforts, fill the employment vacancies without regard to race, color, religion, age, sex, disability, national
origin, or veteran status; making full efforts to obtain qualified and/or qualifiable minority group members and women.
(The U.S. Department of Labor has held that it shall be no excuse that the union with which the Contractor has a
collective bargaining agreement providing for exclusive referral failed to refer minority employees). In the event the
union referral practice prevents the Contractor from meeting the obligations pursuant to Executive Order 11246, as
amended, for federal or federal-aid construction projects, and these special provisions, such Contractor shall
immediately notify the KDOT.

6. Subcontracting:

The Contractor, when seeking to subcontract a portion of the work on this project, is required to take
affirmative action to consider DBESs as potential subcontractors. In the event assistance is needed to locate or obtain a
list of potential DBEs, the KDOT’s Plans and Proposals Section and the OCR may be contacted.

"Disadvantaged Business Enterprises” are businesses which have been certified as disadvantaged by the OCR
and are listed in the current DBE directory which is also available at www.ksdot.org.

The Contractor will certify on DOT Form 260 that all EEO provisions applicable to this contract are included
in all subcontracts.

The Contractor will exert concerted efforts to train and develop DBEs by providing direct assistance in such
areas as preparing quotations, understanding highway construction plans and standard specifications applicable to the
portion(s) of the work to be subcontracted, and familiarizing DBEs with business practices and other actions which will
facilitate their development into viable highway construction Contractors.

By making systematic written and verbal contact with DBEs likely to have an interest in highway construction
work, the Contractor will make every effort to solicit DBE subcontractor quotes. Additionally, the Contractor will not
restrict DBEs in the furnishing of subcontractor quotes to any other bidder/Contractor who may be preparing bid
proposals for submission on this Contract.

In order to afford DBEs an opportunity to participate as subcontractors on portions of the work to be
subcontracted, it is required that itemized quantities and particular incidentals to such work be furnished to DBEs in
order to solicit quotes for prospective subcontractors. Bid solicitation should be directed only to those Contractors
whose specialties and skills encompass those bid quantities for which bids are being solicited.

The Contractor will affirmatively solicit the interest, capabilities, and prices of DBEs and document results of
such solicitation in detail. The Contractor fully understands that requests for Approval of Subcontractor (DOT Form
259) submitted to the KDOT for approval may be denied if such affirmative action cannot be demonstrated when
requested. When requested to establish evidence of affirmative action being taken, the prime Contractor shall provide:
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A. Copies of letters and requests for bids sent to potential DBEs and of certified mail receipts.

B. Copies of letters and bid quotes received from DBEs. Copy of the letter and bid quote received from the
subcontractor for whom the Request for Approval is submitted, if the subcontractor is not a DBE.

7. Required Notices and Posters:

A. Required on State Funded and Federal-Aid Projects:
1. Unemployment Insurance Notice K-CNS 405
2. Workers Compensation Law K-WC 40
3. Kansas Equal Opportunity
4. Child Labor K-ESLR 100

B. Required on Federal-Aid Projects Only:
1. Contractor's EEO Policy and Contact Number for EEO Officer
2. Wage Rate Information FHWA 1495 and 1495A
3. Wage and Hour Posters WH 1321 and WH 1088
4. Fraud Notice FHWA 1022
5. Equal Opportunity Poster
6. Job Safety and Health Poster OSHA 3165 and 3167
7. Contract Wage Rates
8. Family Medical Leave Act WH 1420
9. Polygraph WH 1462
10. Government Contracts WH 1313

8. Noncompliance with EEO/AA Requirements:

A. KDOT will not award a contract, approve a subcontract or sign a purchase order until the required
EEO/AA policy has been submitted to and approved by the KDOT Civil Rights Administrator in the OCR.

B. If discrimination, harassment or a hostile work environment exists on any project, the KDOT will take
every action needed to confirm the problem is corrected in a timely manner. KDOT will also monitor the project to
determine if retaliation is taken against any employee who files a complaint.

C. Contract Compliance reviews are conducted by OCR on selected federal aid contracts. A Contractor can
expect to be reviewed once every three years or more often if any deficiencies had been previously found. During a
Compliance Review all areas listed previously in items 2-7 will be verified for compliance. The compliance review
is the Contractor's ONLY opportunity to provide documentation of ALL efforts undertaken to meet or exceed all
EEOQ/AA requirements of the contract. It is IMPORTANT that all relevant documentation be provided at this time.
During any subsequent appeal process new documentation not previously submitted to the OCR will NOT be
considered in the appeal. A deficiency occurs when the Contractor fails to comply with a requirement and/or fails
to document every good faith effort to comply. A Voluntary Corrective Action Plan (VCAP) is required to correct
certain deficiencies that do not directly affect a protected group or result in discrimination. A follow up review is
conducted to confirm that the VCAP was enacted and determine if it is effective.

D. When a Contractor's action or inaction adversely affects a protected group member (discrimination) or
when a Contractor has failed to provide written documentation of every good faith effort to provide equal
opportunity and to take affirmative action, these procedures will follow:

(1) For the first documented occurrence of such a deficiency the OCR will discuss the deficiency with the

Contractor's representative during the compliance meeting or at an exit conference held shortly after the

compliance meeting. Within 15 days a written notice of a show cause hearing is sent to the Contractor.

The show cause hearing is an informal hearing providing the Contractor's opportunity to submit a

Corrective Action Plan (CAP) for the immediate correction of the noted deficiency and to eliminate any

future reoccurrence. The hearing is chaired by the Chief of the Bureau of Construction and Maintenance
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and attended by a staff of OCR and an FHWA representative. KDOT (the Chief of the Bureau of
Construction and Maintenance and the Civil Rights Administrator) must approve and the FHWA
representative must concur that the CAP will achieve compliance before it is accepted.

(2) For the second documented occurrence of the same deficiency within 3 years the OCR will discuss the
deficiency with the Contractor's representative during the compliance meeting or at an exit conference held
shortly after the compliance meeting. Within 15 days the KDOT Compliance Review Committee
consisting of the Chief of the Bureau of Construction and Maintenance, the Director of Operations and the
District Engineer will review the Contractor's documentations and the findings of the OCR and either
concur or disagree with those findings. Upon concurrence by the Compliance Review Committee a
notification of monetary assessment will be sent to the Contractor with a copy to KDOT's Prequalification
Committee and the field office, and the assessment will begin on the date of the letter. As noted above, the
Contractor's opportunity to document every good faith effort is during the compliance review. The
applicable monetary assessments are listed in Table 1. The assessment will be collected for a minimum of
five days or so long as the Contractor remains in non compliance.

(3) For the third documented occurrence of the same deficiency within 3 years of the second deficiency the
OCR will discuss the deficiency with the Contractor's representative during the compliance meeting or at
an exit conference held shortly after the compliance meeting. Within 15 days the KDOT Compliance
Review Committee consisting of the Chief of the Bureau of Construction and Maintenance, the Director of
Operations and the District Engineer will review the Contractor's documentations and the findings of the
staff of OCR and either concur or disagree with those findings. Upon concurrence the Compliance Review
Committee sets a debarment period of up to six months and notification is sent to the Contractor, KDOT's
Prequalification Committee and other interested agencies. During the debarment period the Contractor will
not be eligible to request KDOT plans, submit a bid as prime or subcontractor or otherwise acquire new
work on KDOT projects. Any work currently in progress can be completed.

(4) For the fourth documented occurrence of the same deficiency within 3 years of the third deficiency the
OCR will discuss the deficiency with the Contractor's representative during the compliance meeting or at
an exit conference held shortly after the compliance meeting. Within 15 days the KDOT Compliance
Review Committee consisting of the Chief of the Bureau of Construction and Maintenance, the Director of
Operations and the District Engineer will review the Contractor's documentations and the findings of the
OCR and either concur or disagree with those findings. Upon concurrence the Compliance Review
Committee sets a debarment period of one year and notification is sent to the Contractor, KDOT's
Prequalification Committee and other interested agencies. During the debarment period the Contractor will
not be eligible to request KDOT plans, submit a bid as prime or subcontractor or otherwise acquire new
work on KDOT projects. Any work currently in progress can be completed.

(5) The Contractor may request an appeal to the KDOT Compliance Appeal Board (CAB) within five days
of the receipt of the notice of assessment or debarment (2, 3 or 4 above). The request is made to the
Deputy Secretary for Engineering & State Transportation Engineer (Deputy Secretary) who chairs the
CAB. The two other members include one member named by the Deputy Secretary and one member
named by the Contractor within 5 days of the appeal request. A date and time will be set by the Deputy
Secretary for hearing the appeal and will notify the Contractor, FHWA, KDOT's Civil Rights Administrator
and the CAB members. The CAB reviews the documents previously submitted by the Contractor and the
previous decision of the Compliance Review Committee. The Contractor presents verbal or written
statements to the CAB as to why they disagree with the finding of noncompliance. The CAB cannot
consider any new documentation at this time because its purpose is to concur or disagree with the findings
previously made. The Deputy Secretary will advise the Secretary of' Transportation of the decision of the
CAB and the final administrative decision will be issued by the Secretary and made known to all concerned
parties. During the appeal process the Contractor is not relieved from taking corrective action to eliminate
noted deficiencies and the sanction imposed remains in place pending the decision.
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TABLE 1

SCHEDULE OF DAILY MONETARY ASSESSMENTS

Original Contract Amount Range

Amount of Assessment to be Deducted for
Each Day of Non-Compliance

$0.00 $100,000.00 $200.00

$100,000.01 $500,000.00 $400.00

$500,000.01 $1,000,000.00 $800.00
$1,000,000.01 $2,500,000.00 $1,000.00
$2,500,000.01 $5,000,000.00 $1,500.00
$5,000,000.01 $10,000,000.00 $2,000.00
$10,000,000.01 $25,000,000.00 $2,500.00
Over $25,000,000.01 $3,000.00

05-09
Jul-09 Letting

300



15-ER-1-R17
Sheet 1 of 16

ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE
ROAD AND BRIDGE CONSTRUCTION, EDITION 2015

SECTION 101
DEFINITIONS AND TERMS

Page 100-4, subsection 101.3. Add the following:

ELECTRONIC DESIGN FILES - One or more of the following files that KDOT furnishes to the Contractor in
electronic form:

e Base file (plan view of entire project length);

e Cross Section Stack files (vertical layout of cross sections);

e  Existing Ground Survey (existing ground contours in three-dimensions);

e  Cross Section Sheet Files (final cross section sheets)

e  Vertical Alignment description files

e Existing & Proposed Horizontal Alignment description files

e  Cross Section Report files

e  Superelevation description files

e Existing and Proposed Three-Dimensional Surfaces

e Three-Dimensional Line String File

These files are not considered Contract Documents or Exploratory Work Documents.

Page 100-6, subsection 101.3, delete the definition for MEDIAN, and replace with the following:
Median - The area between the inside edges of pavement of two parallel roadways (including the inside shoulders).

Page 100-6, subsection 101.3. Delete the definition for PART V, and replace with the following:
Part V (2018 version) of the KDOT Construction Manual which primarily refers to materials and tests for materials
used in the project. Part V (2018 version) is a Contract Document.

SECTION 105
CONTROL OF WORK

Page 100-42, subsection 105.9, add the following:

e. Timely Submittal. Provide subcontractor approval forms to the Field Engineer at least 5 business days
prior to subcontractor starting work. If the Contractor desires the subcontractor approval forms to be reviewed in
less than 5 business days, notify the Field Engineer that the time for review and approval is critical. While KDOT
will attempt to accommodate the Contractor’s time frame, KDOT makes no guarantee that KDOT will complete the
review process in less than 5 business days.

f. Timely Review. Within 5 business days after the Contractor has provided subcontractor approval forms
to the Field Engineer, the Field Engineer will review and either approve or reject the subcontractor approval forms.
If rejected, correct and resubmit revised subcontractor approval forms for the Engineer’s approval. Allow the Field
Engineer a reasonable time (or “at least 5 business days”) for subsequent review and approval. The Contractor
assumes all risk of delay incurred for revisions and the Engineer’s review of these revisions.
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SECTION 152
HAULING AND WEIGHING EQUIPMENT

Page 150-4, subsection 152.2, second paragraph:
e The weighing devices shall be accurate to within 0.50% throughout the range of use.

SECTION 154
CONCRETE PAVEMENT AND CONCRETE STRUCTURE EQUIPMENT

Page 150-9, delete subsection 154.3 Subgrade Trimmers.

SECTION 155
ASPHALT SURFACING AND ASPHALT RECYCLING EQUIPMENT

Page 150-14, delete subsection 155.6b.(2)(b) and replace with the following:

(b) Reclaimed Asphalt Pavement (RAP) Material Conveyor. If the plant is used for recycling, a dual
weighing system is required to control delivery of virgin aggregate and RAP material to the drum. Equip the system
with interlocking mechanisms that shall accurately deliver virgin aggregates and RAP material in proper
proportions. Belt scales for the RAP material shall comply with subsection 155.6b.(2).

SECTION 157
OTHER EQUIPMENT
Page 150-19, add the following:
157.4 SUBGRADE TRIMMERS

Use a standard manufacture rotary drum subgrade trimmer that is automatically controlled (from a
reference system) in regard to both line and grade.

SECTION 205
EXCAVATION AND EMBANKMENT FOR HIGHWAYS

Page 200-18, subsection 205.4j., delete the tenth paragraph on the page (Where a grass median...) and
replace with the following:

Where grass is to be planted, do not place any rock excavation material or shale in the top 18 inches of the
area. Construct the top 18 inches with earthen material suitable for growth of vegetation.
SECTION 214
MECHANICALLY STABILIZED EARTH FILL
Page 200-29, subsection 214.2¢. replace "ASTM A82" with " ASTM A1064" throughout entire subsection.
SECTION 501

PORTLAND CEMENT CONCRETE PAVEMENT

Page 500-4, subsection 501.3, delete third line and replace with the following:
ReINforcing Steel ......oovvivviiiiieiiciieeeeeeeee e DIV 1600/SEC 711
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SECTION 502
PORTLAND CEMENT CONCRETE PAVEMENT

Page 500-23, subsection 502.3, delete third line and replace with the following:
Reinforcing Steel .......cooiiiiiiiiieeeee e DIV 1600/SEC 711
SECTION 601

ASPHALT APPLICATION TEMPERATURES

Page 600-1, subsection 601.1, delete TABLE 601-1 and replace with the following:

TABLE 601-1: ASPHALT APPLICATION TEMPERATURES
TEMPERATURE RANGE
CK)
TYPE AND GRADE Spraying Plant Mixing
Min. Max. Min. Max.

Asphalt Binder 275 340 * *
Cutback Asphalt, MC 30 88 125 88 125
Cutback Asphalt, MC & RC 70 &250 125 200 125 200
Cutback Asphalt, MC & RC 800 & 3000 150 250 150 250
Asphalt Rejuvenating Agent, ARA 70 150 70 150
Emulsified Asphalt, CRS-1H, RS-1H, SS-1HP,

CMS-1, MS-1, HFMS-1, RS-1HP, CRS-1HP Lee sl Lee b0
Emulsified Asphalt, SS-1H, CSS-1H None 150 None 150
Emulsified Asphalt, CSS-1HM, CSS-Special None 120 None 120
EBL 120 180 NA NA

* Use the Producer’s recommended mixing temperature range.

SECTION 605
SURFACE RECYCLED ASPHALT CONSTRUCTION

Page 600-43, delete subsection 605.3e.(2) and replace with the following:

(2) Operation Number 2. Use an asphalt paver equipped with automatic grade control to spread and finish
the amount specified of the new asphalt surface material. SECTIONS 601 and 602 apply. If a HMA overlay is
included in the contract, place the HMA and surface recycle concurrently without remixing or blending the two.

SECTION 608
CHIP SEALS

Page 600-50, subsection 608.3¢., delete the first paragraph and replace with the following:

Immediately following the application of the asphalt material, spread cover material with a self-propelled aggregate
spreader in quantities designated in the Contract Documents. Operate the aggregate spreader and haul trucks
delivering material to the spreader at a speed less than or equal to 5 miles per hour. The tires of the trucks or
aggregate spreaders shall not come in contact with the fresh asphalt material at any time.
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Page 600-50, subsection 608.3f., delete TABLE 608-1 and replace with the following:
TABLE 608-1: RATES OF APPLICATION FOR CHIP SEAL
Aggregate Asphalt Material Asphalt
Type Composition Cu. Yd./Mile Gal/Sq. Yd. Tvpe**
24 foot width* Residue* ype
CM-A Sand-Gravel 105 0.20 CRS-1H/CRS-1HP
CM-B Sand-Gravel 135 0.23 CRS-1H/CRS-1HP
CM-D | Crushed Sandstone 145 0.27 st-sljlélC/lliSS_-ll II:IIll:
CM-K Limestone 140 0.24 RS-1H/RS-1HP
CM-L-1 Lightweight 85 0.17 CRS-1H/CRS-1HP
CM-L-2 Lightweight 115 0.26 CRS-1H/CRS-1HP
CM-L-3 Lightweight 150 0.30 CRS-1H/CRS-1HP

*Rates shown are estimated and will be adjusted to comply with actual field conditions.
** The required asphalt type will be listed in the contract. Asphalt type may be changed with approval of the DME.

SECTION 615
SAW AND SEAL JOINTS (HMA OVERLAY)

Page 600-92, subsection 615.3b., delete the third paragraph and replace with the following:
Configure the joints according to FIGURE 615-1 or 615-2 within 1 inch horizontally above the existing joint.

SECTION 704
PILING

Page 700-20, subsection 704.4¢.(1), delete the 6™ bullet and replace with the following:
e Restrike for 20 blows or until the pile penetrates an additional 4 inches, whichever comes first. Record
the penetration for every 5 blows. In the event the pile movement is less than % inch during the restrike,
the restrike may be terminated after 10 blows.

Page 700-20, subsection 704.4e.(2), delete the last bullet and replace with the following:
e  The Test Pile is then immediately restruck with the warmed-up hammer for 20 blows or until the pile
penetrates an additional 4 inches, whichever comes first. Record the penetration for every 5 blows. In

the event the pile movement is less than % inch during the restrike, the restrike may be terminated after
10 blows.

SECTION 714
PAINTING STRUCTURAL STEEL
Page 700-68, subsection 714.3e., delete the second paragraph and replace with the following:

Unless noted otherwise in the Contract Documents, use a waterborne acrylic, brown finish coat color
equivalent to Federal Standard No. 595a, Color No. 20045.

SECTION 717
BRIDGE OVERLAYS

Page 700-93, subsection 717.3g., third paragraph, second sentence, delete "7-day" and replace with
"required".
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SECTION 729
MULTI-LAYER POLYMER CONCRETE OVERLAY

Page 700-109, delete subsection 729.3a. and replace with the following:

a. General. Wet cure concrete on new bridge decks for 14 days and allow the deck to dry for 14 days
before applying the overlay.

Portland cement concrete patches require a minimum cure period of 14 days before application of the
overlay.

SECTION 731
AREA PREPARED FOR PATCHING
(EXISTING CONCRETE BRIDGE DECKS)

Page 700-119, delete subsection 731.3d. and replace with the following:

d. Bridge Decks That Receive a Multi-Layer, Single-Layer or Slurry Polymer Concrete Overlay.

(1) Polymer concrete materials may be used for patching of the concrete bridge deck.

For shallow patches, 3 inches maximum depth, polymer concrete overlay resin and FA-C aggregate,
TABLE 1102-6, may be used.

For deep patches, greater than 3 inches polymer concrete overlay resin with an approved MA-3 or MA-4
aggregate, TABLE 1102-3, may be used.

The slurry polymer concrete system may be used for shallow patching and where a bar is considered
bonded by the Engineer, even if less than % the bar depth is embedded in concrete (subsection 731.3a.(2)(a)).

Mix and cure all patching according to manufacturer/supplier’s recommendations.

(2) A Rapid Set Concrete Patching Material, compatible with the overlay may be used for patching the
concrete bridge deck.

(3) Strike off patches to a level approximately %4 inch below the top of the original concrete deck.

SECTION 735
PRECAST REINFORCED CONCRETE BOX

Page 700-125, subsection 735.1, in the DESIGN subsection delete “For fill height less than or equal to 3
feet...” and associated 4 bullets.

SECTION 736
PRECAST CULVERTS

Page 700-130, subsection 736.2f., replace "SCA-5" with "UD-2".

SECTION 808
REMOVAL OF EXISTING PAVEMENT MARKINGS
Page 800-32, delete subsection 808.3a. and replace with the following:

a. Removal of Existing Stripes and Symbols. Completely remove the existing pavement markings and
symbols without damaging the asphalt or concrete pavement surface or longitudinal and transverse joints.
Waterblasting will be allowed for removal of markings on asphalt and concrete surfaces on a performance basis.

As the work progresses, remove all material deposited on the pavement as a result of the removal
operations. Continuously remove all residue and dust, especially in areas near the traveling public.

When replacement of the removed existing markings is a part of the Contract Documents, follow the
manufacturer’s requirements for the new pavement markings as to the method of removal of the existing markings,
or surface preparation requirements.
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SECTION 810
INERTIAL BARRIER SYSTEM

Page 800-35, delete subsection 810.1 and replace with the following:
810.1 DESCRIPTION

Install and relocate inertial barrier systems (IBS) as shown in the Contract Documents. Stockpile the
replacement modules at the project site.

BID ITEMS UNITS
Inertial Barrier System (*) Each
Replacement Modules (IBS) Each

*Type TL-2 or TL-3

Page 800-35, subsection 810.4, delete last paragraph and replace with the following:
Payment for "Inertial Barrier System" and "Replacement Modules (IBS)" at the contract unit prices is full
compensation for the specified work.

SECTION 811
IMPACT ATTENUATOR
Page 800-36, subsection 811.1, delete the bid items and replace with the following:
BID ITEMS UNITS
Impact Attenuator (*) Each
*Type (TL-2, TL-3 or Severe Duty)
Impact Attenuator (Temporary) (¥*) Each
Replacement Modules (Impact Attenuator) Each
**Type (TL-2 or TL-3)
Page 800-37, subsection 811.4, delete the last paragraph and replace with the following:

Payment for "Impact Attenuator (Temporary)" and "Replacement Modules (Impact Attenuator)" at the
contract unit price is full compensation for the specified work.

SECTION 813
RUMBLE STRIPS (MILLED)
Page 800-43, subsection 813.1, delete bid item Rumble Strips (Milled) (*) (Edgeline).
Page 800-43, delete subsection 813.3d.
Page 800-43. subsection 813.4, delete third paragraph.
Page 800-43, subsection 813.4, fifth paragraph, delete ""Rumble Strips (Milled) (*) (Edgeline)".
SECTION 814
ELECTRIC LIGHTING SYSTEM AND TRAFFIC SIGNALS
Page 800-44, subsection 814.1, add the following Bid Item:

BID ITEMS UNITS
Flashing Beacon System Lump Sum
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Page 800-47, subsection 814.3 add the following:
q. Flashing Beacon System. Install flashing beacon systems as shown in the Contract Documents.

Page 800-47, add the following to subsection 814.4:

The Engineer will measure flashing beacon system by the lump sum.
The Payment for "Flashing Beacon System" at the contract unit price is full compensation for the specified.

SECTION 816
ADJUSTMENT OF INLETS, MANHOLES AND OTHER EXISTING STRUCTURES

Page 800-50, subsection 816.1, add the following Bid Items:

BID ITEMS UNITS
Adjustment of Existing Structure Each
Adjustment of Junction Box Each
Adjustment of Fire Hydrant Each

Page 800-50, subsection 816.4, delete the third paragraph and replace with the following:
The Engineer will measure the adjustment of existing structures as shown in the Contract Documents. The
Engineer will measure each adjustment of junction box and fire hydrant.

Page 800-50, subsection 816.4, delete the last sentence and replace with the following:

Payment for "Adjustment of Catch Basins", "Adjustment of Curb Inlets", "Adjustment of Manholes",
"Structural Steel", "Cast Steel", "Cast Iron" "Adjustment of Meter Box (*)", "Adjustment of Valve Box (*)",
"Adjustment of Existing Structures", "Adjustment of Junction Box" and "Adjustment of Fire Hydrant" at the
contract unit prices and "Adjustment of Manholes" at the contract set price is full compensation for the specified
work.

SECTION 824
CONCRETE SIDEWALKS, STEPS AND RAMPS

Page 800-67, subsection 824.2, delete third material listing and replace with the following:
Masonry Bricks Compliant with PROWAG .........cccoooieviiiviiiiiiieieeeeeeeee e SECTION 1301

Page 800-68, subsection 824.3e.(1), change all refences from "Paving Brick(s)" to "Masonry Brick(s)".

SECTION 827
GUARDRAIL AND GUIDEPOSTS

Page 800-76, subsection 827.4, delete the fifth paragraph and replace with the following:
The Engineer will measure temporary guardrail by the linear foot.

SECTION 828
FENCING

Page 800-80, delete subsection 828.3p. and replace with the following:

p. Erection of Single Wire Cable Fence. Construct single wire cable fence as shown in the Contract
Documents. Set all required posts as shown in the Contract Documents by driving or drilling and backfilling. Use
metal posts.

Page 800-80, delete the second paragraph and replace with the following:

The Engineer will measure single wire cable fence by the linear foot. Line posts are subsidiary to single wire cable
fence.
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SECTION 850
SEPARATION GEOTEXTILE

Page 800-116, subsection 850.2, delete the first sentence and replace with the following:

Provide a woven or non-woven geotextile that complies with SECTION 1710 and is contained on PQL-48
as a Class 1 geotextile.

SECTION 855
SOLID INTERLOCKING PAVING UNITS (PAVING BRICKS)
Page 800-129, subsection 855.2, change reference to "DIVISION 300" to "SECTION 1304".
SECTION 1106
AGGREGATES FOR GRANULAR BASE
Page 1100-19, subsection 1106.2¢.(1). In TABLE 1106-1 for the No. 8 sieve, change “70” to “80”.
SECTION 1108
AGGREGATES FOR COVER MATERIAL
Page 1100-25, subsection 1108.2¢.(2). In TABLE 1108-1 for Minimum Gradation Factor, change “4.00” to
“3.90”.
SECTION 1113
AGGREGATES FOR SHOULDER CONSTRUCTION

Page 1100-34, subsection 1113.2b., delete the third bullet, and Note 4.
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SECTION 1203
EMULSIFIED ASPHALT
Page 1200-7, delete TABLE 1203-1 and replace with the following:
TABLE 1203-1: SPECIFICATIONS FOR ANIONIC EMULSIFIED ASPHALT
RS-1H/
RS-1HP SS-1H MS-1 SS-1HP
Min. | Max. | Min. |Max.| Min. | Max. | Min. |Max.
Viscosity, Saybolt Furol
At77°F,sec............ | === | - 10 | 100 | -=---= | === 10 | 75
At 122°F,sec. ............ 75 300 | ----- | ----- 100 | 400 | ----- | -=---
Residue by Distillation,
(% by Mato)ooroorsrser oo 65 | — ST |- 65 | - T |
Oil Distillate, (% by Volume).. | cmeme | e | e | meeee | oo 8 | - | -
Storage Stability, %' ........ | 1 | - I | = 1 ||
Demulsibility:
35 ml of 0.02 N CaCl,, %. . 60 | —mmm | mmmmm | mmemm | mmmem | e | e | e
50mlof 0.1 NCaCl,,%... | emmee | e | e | oo 75 | mmmmm | e | e
Sieve Test, % Retained. . .... | -—m 0.50 | ----- 0.50 | ----- 0.50 | ----- 0.1
Tests on Distillation Residue:
Penetration, 77°F, 100g, 5 sec. 75 150 75 125 | 300 | ---—-- 75 | 150
Solubility, %. .. ........... 97.5% | ——-- 97.5 | ---—-- 97.5 | === | === | -
Ductility, 77°F, mm. . . . . . ... 800 | ----—- 800 | -===- | ===== | m=mmm | 2memm | =
Ductility, 39.2°F, mm Qo= | eeem | e | e | e | - 100 | 350
Elastic Recovery @ 50°F, 20 cm elongation, % 60> | | 25 | e

! If the Contractor's storage tanks are equipped with a mechanical propeller type agitation device, and the entire contents
of the tank are thoroughly mixed before each day's use, the requirement for satisfactory compliance with the storage
stability test will be waived.

2RS-1HP only

3RS-1H only
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Page 1200-8, delete TABLE 1203-2 and replace with the following:

TABLE 1203-2: SPECIFICATIONS FOR CATIONIC EMULSIFIED ASPHALT
CRS-1H/ CSS-1H/ CMS-1 CSS-Special
CRS-1HP CSS-1HM

Min. | Max. | Min. | Max. | Min. | Max. | Min. Max.

Viscosity, Saybolt-Furol:
At77°F,sec........... | - | - 10 60 [ --—-- [ ---- -——- --—-
At 122°F,sec. ......... 75 300 | ----- | --—-- 100 400 — -—--

Residue by Distillation,

(% by Mass)........oocorrnn.. 2l i o 64.0° | 66.0°

Qil Distillate, (% by Volume). | ----- I e B e 8 -—-- 0.5

Storage Stability, %........ | --—-- 1 | -—--- 1 | - 1 -—-- -—--

Sieve Test, % Retained. . . ... | ----- 050 | ----- 0.50 | ----- 0.50 -—-- 0.1

Tests on Distillation Residue:
Penetration, 77°F, 100g, 5sec | 75 150 50 100 300 [ --—--- 225%2 | +25%?
Solubility, %. . ........... 97.5% | -—-- 97.5 | ----- 97.5 | ---- e
Ductility, 77°F, mm. . . . 800 | --—--—- 800 [ ---= | === | - e o
Viscosity, Saybolt-Furol,

180°F,sec........... | | | | 300 700 T

Elastic Recovery @50°F,

20 cm elongation, % - - - - - - -

'Use modified AASHTO T 59 procedure — distillation temperature of 350°F with a 20-minute hold.
2Penetration will be determined by the producer and submitted to the Chief Chemist at the time of

prequalification.
3 CRS-1HP only
4CRS-1H/CSS-1H only

SECTION 1206
POLYMER MODIFIED ASPHALT CEMENT FOR CHIP SEALS

Page 1200-12, delete this entire section.

SECTION 1207
WARM MIX ASPHALT ADDITIVES

Page 1200-13, delete subsection 1207.5b. and replace with the following:
b. WMA additives.
(1) Prequalification as specified in subsection 1207.4.
(2) Field observation of WMA production.

SECTION 1405
BURLAP
Page 1400-6, delete subsection 1405.5 and replace with the following:
1405.5 BASIS OF ACCEPTANCE

a. New burlap will be accepted on the basis of a visual inspection for compliance with AASHTO M 182.

b. Used burlap will be accepted on the basis of a visual inspection for compliance with AASHTO M 182 and
subsection 1405.2b above.
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SECTION 1502
COLD APPLIED CHEMICALLY CURED JOINT SEALANT

Page 1500-3, delete subsection 1502.4c. and replace with the following:

c. Prequalified List. The Bureau of Construction and Materials will include products complying with
subsection 1502.2 on a prequalified list. Failure of any field installation in less than the anticipated life will be cause
for removal of the product from prequalified status. Products removed from prequalified status will be considered for
re-qualification if the manufacturer can provide evidence that the cause of failure has been positively identified, and
necessary formulation changes and quality control measures have been implemented to eliminate that cause. Even if
there is no formulation change, re-prequalify every 3 years by submitting test data that is no more than 3 years old.
Complete prequalification under subsection 1502.4. is required for products removed from the prequalified list.

SECTION 1504
PREFORMED ELASTOMERIC COMPRESSION JOINT SEALS FOR CONCRETE

Page 1500-5, subsection 1504.b.(1), delete "AASHTO M 220" and replace with "ASTM D2628".

SECTION 1509
MEMBRANE SEALANT

Page 1500-15, subsection 1509.2a., delete the first paragraph and replace with the following:

a. Foam Sealant. Provide a foam sealant consisting of an open-cell high density polyurethane foam
impregnated with either a polymer modified bitumen or a neoprene rubber suspended in chlorinated hydrocarbons.
Precompress the foam sealant prior to packaging. Use a precompressed dimension as recommended by the sealant
manufacturer to provide a water tight seal throughout a joint movement range of +25% (minimum) from the
specified joint opening dimension. Provide a foam sealant that is slowly self-expanding to permit workers ample
time to install the foam before the foam exceeds the joint opening width. Supply the foam in pieces 5 feet in length
or longer. Miter the ends of each piece for ease of joining to the adjacent pieces.

SECTION 1601
STEEL BARS FOR CONCRETE REINFORCEMENT

Page 1600-1, delete subsection 1601.4 and replace with the following:
1601.4 PREQUALIFICATION

a. General. Follow the instructions on the AASHTO National Transportation Product Evaluation
Program’s (NTPEP) website to participate in the audit program for reinforcing steel mill.

Forward an official copy of the latest NTPEP audit report, including split sample test results, and the
plant’s quality control plan to the Bureau Chief of Construction and Materials for evaluation. Producing mills that
have successfully met the requirements of the audit (including test results that comply with subsections 1601.2b.
and 1601.5c¢.) and are listed on the NTPEP website as compliant will be prequalified.

In order to maintain prequalified status, send a copy of the annual NTPEP certificate of compliance, the
“Record of Specimens Tested” sheet from the audit, and the “Variation Report” as soon as it is received. Producing
mills that have prequalified using the NTPEP program and are subsequently removed from “compliant” status as
shown on the NTPEP website will be removed from prequalified status.

Producing mills that fail to provide the annual documents described above or fail to adhere to the
requirements of subsection 1601.6b. may be removed from prequalified status.

b. Comparison Testing. The NTPEP’s 3" party yield, tensile, and elongation test results will be compared

to the parallel plant data from each heat for variations and differences. These variations and differences may not
exceed the values shown in TABLE 1601-1, based on the 3™ party values as the reference where applicable.
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SECTION 1602
EPOXY COATED STEEL FOR CONCRETE REINFORCEMENT

Page 1600-5, add the following subsection 1602.2a.(3):
(3) See SECTION 711 for construction requirements and additional storage and handling requirements.

SECTION 1617
WELDED STUD SHEAR CONNECTORS

Page 1600-28, delete subsection 1617.2b., and replace with the following:

b. Material Specifications. The flux requirements for studs applied by the SW process are governed by
AWS DI.5. Use steel for the studs that complies with ASTM A108, Grade Designation 1010 through 1020
(AISI/SAE), and AWS D1.5. The testing of the cold finished steel or the full diameter finished studs (stud
manufacturer's option); must comply with the physical property requirements of AWS D1.5, Table 7.1, Type B.

SECTION 1619
STEEL PIPE

Page 1600-31, subsection 1619.5a. (1). Delete the 2" sentence.

SECTION 1622
STEEL POSTS FOR DELINEATOR MARKERS

Page 1600-37, subsection 1622.1. Delete the first sentence and replace with the following:
This specification governs steel posts intended for the support of delineator markers and Type 2 object
markers.

SECTION 1623
STEEL PERMANENT DECK FORMS

Page 1600-38, delete subsection 1623.2b. and replace with the following:

b. Material Specifications. Use forms made from zinc-coated sheet steel that complies with ASTM A653,
structural steel (SS) Grades 33, 37, 40, 50 Class 1 and 55, or high strength low alloy steel (HSLAS) Grades 40
through 80. Provide a zinc-coating (total both sides) that conforms to Coating Designation G210. Although this
specification allows for a range of acceptable materials, the specific steel designation, grade, and class (when
applicable) will be shown in the Contract Documents. Certain HSLAS require specific welding procedures. If
welding of these steels is required, consult the steel producer.

SECTION 1705
EPOXY-RESIN-BASE BONDING SYSTEMS FOR CONCRETE
Page 1700-9, delete subsection 1705.1¢.(6) and replace with the following:

(6) Class F — For use above 75°F. The highest allowable temperature is defined by the manufacturer of the
product.
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SECTION 1717
PRECAST PANEL BEDDING MATERIALS

Page 1700-26, subsection 1717.4, last paragraph, change subsection reference from "1716.2" to '"1717.2".

SECTION 1801
INORGANIC ZINC PRIMER FOR STRUCTURAL STEEL

Page 1800-1, delete subsection 1801.3b. and replace with the following:

b. Cyclic Corrosion/UV EXPOSUIe ..........ccccoeviiiiiiniiiiienieeieenieeeesee e ASTM D589%4
(1) SCIIDE COITOSION ....evvvevvevieeieeiieieetteteeeeteeeetesreeesesseesbesseessesseessesseensesssensessens ASTM D1654
(2) UNSCIIDEA ATEA ...ttt sttt sttt ettt ASTM D1654

Page 1800-2, delete subsection 1801.4b. and replace with the following:

b. Testing by KDOT may be waived if testing has been performed on the identical product by another state
within the past 12 months. Results must satisfy the requirements contained within this specification. Forward a
copy of the test report to the Engineer of Tests for evaluation, along with evidence that the product referenced in the
test report is identical to that submitted for prequalification.

SECTION 1802
ORGANIC ZINE PRIMER FOR STRUCTURAL STEEL

Page 1800-3, delete subsection 1802.3b. and replace with the following:

b. Cyclic Corrosion/UV EXPOSUTe. .........cccceeviiiiiiniiiiierieeieenieeieese e ASTM D5894
(1) SCIIDE COITOSION ...evvievievienieeiieieeeteteeetete et eaesreensesseesbesseesseeseensesseensesanensesseas ASTM D1654
(2) UNSCIIDEA ATEA ....cuvenienieiieiieiieiieiteiteitet ettt ettt ASTM D1654

Page 1800-4, delete subsection 1802.4b. and replace with the following:

b. Testing by KDOT may be waived if testing has been performed on the identical product by another state
within the past 12 months. Results must satisfy the requirements contained within this specification. Forward a
copy of the test report to the Engineer of Tests for evaluation, along with evidence that the product referenced in the
test report is identical to that submitted for prequalification.

SECTION 1806
WATER-BORNE ACRYLIC FINISH COAT

Page 1800-8, delete subsection 1806.3b. and replace with the following:

b. Cyclic Corrosion /UV EXPOSUIe ..........ccccoociriiiniiniiienieeee et ASTM D5894
(1) SCIIDE COITOSION ....vieuveeeieeiieeeieeieesieeeteeteestteeteeteesbeesaeessseessaessseessaesssensseenes ASTM D1654.
(2) UNSCIIDEA ATCA ..ovveeieieeieeiieeiieeiieetee st et estteeteeteeseveesaeeseseebaessaeesbaessseenseees ASTM D1654.

Page 1800-8, delete subsection 1806.4b. and replace with the following:

b. Testing by KDOT may be waived if testing has been performed on the identical product by another state
within the past 12 months. Results must satisfy the requirements contained within this specification. Forward a
copy of the test report to the Engineer of Tests for evaluation, along with evidence that the product referenced in the
test report is identical to that submitted for prequalification.
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SECTION 1903
CAST IRON AND DUCTILE IRON PIPE

Page 1900-7, delete subsection 1903.2b. and replace with the following:

b. Material Specifications. Provide components of open systems complying with ASTM A48 when
produced from gray cast iron or ASTM A536 when produced from ductile cast iron. Accessory items may also be
produced from ferritic malleable cast iron in compliance with ASTM A47. Provide pipe, fittings, and accessory
items for sanitary, storm drain, waste, and vent piping applications complying with ASTM A74. The mechanical
property requirements of ASTM A74 determine the class or grade of cast iron required.

SECTION 2110
MULCH

Page 2100-16, add the following to the end of subsection 2100.2e.:

Other products not meeting the requirements of this subsection may be approved provided it meets the
following criteria:

(1) Contain non-toxic tackifiers that, upon drying, become insoluble and non-dispersible to eliminate direct
raindrop impact on sol according to ASTM D7101 and EPA 2021.0-1.

(2) Contain no germination or growth inhibiting factors and do not form a water-resistant crust that can inhibit
plant growth.

(3) Contain a minimum 90% organic material (ASTM D2974).

(4) Have a rainfall event (R-factor) greater than 140 (ASTM D6459).

(5) Have a cover factor no greater than 0.03 (ASTM D6459).

(6) Have a minimum Vegetation Establishment of 400% (ASTM D7322).

(7) Have a minimum Water Holding Capacity of 600% (ASTM D7367).

SECTION 2114
TEMPORARY SEDIMENT BARRIERS

Page 2100-12, delete subsection 2114.2f. and replace with the following:

f. Filter Sock. Provide burlap or synthetic mesh bags or tubes, coarse aggregate, wood chips, compost or
other permeable filler material to slow and filter stormwater runoff. Mesh bags or tubes shall have openings
between 1/8” and 3/8” in size. Use only coarse aggregate filler for curb inlet protection unless approved by the Area
Engineer. Compost filler shall comply with TABLE 2114-1.

TABLE 2114-1: COMPOST FOR FILTER SOCK
REQUIREMENTS
Parameter Range
pH 5.0-8.5
Moisture Content <60%
Organic Matter Content >25% of dry weight
. . 99% < 2”
Particle Size 30%-50% < 3/8”

SECTION 2203
ROLL-UP SIGNS

Page 2200-5, subsection 2203.4. Delete the third paragraph and replace with the following:

Testing and evaluation by KDOT may be waived if complete testing has been performed on the identical
product by AASHTO National Transportation Product Evaluation Program (NTPEP) within ten years of the KDOT
submittal date. Forward an official copy of the test report along with evidence that the product referenced is identical
to that submitted for prequalification, to the Engineer of Tests for evaluation.
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SECTION 2209
HIGH DURABILITY PAVEMENT MARKING MATERIAL

Page 2200-12, delete subsection 2209.2d. and replace with the following:

d. Adhesion. 22 N, minimum.

SECTION 2210
TEMPORARY PAVEMENT MARKING TAPE

Page 2200-14, subsection 2210.1. First paragraph, delete the second sentence and replace with the following:
This includes both Type I and Type II materials for use on both portland cement concrete and asphalt
surfaces.

INDEXING / FORMATTING (Non-Content) CORRECTIONS

INDEX
Page I-1, Biodegradable Log, change page number from "900-27" to '"900-7".

Page I-5, Landscape Retaining Wall, change page number from "800-104" to "800-125".
Page 1-6, delete Liner Pipe from the Index. Handle by a project special provision.

Page 1-6, delete Mobilization (Emergency Erosion Control) (Set Price) from the Index. No longer applicable
to 2015 specifications.

Page 1-7, Precast Arch Culvert and Precast Rigid Frame Culvert, change page number from '"800-57" to
""700-129".

Page I-8, Rubblized Concrete, change page number from "800-1001" to ""800-101".

Page I-8, delete Shot-crete. No longer a bid item, replaced with Concrete Surface Repair.
Page 1-12, BRIDGE CURB REPAIR, change page number from "700-103" to "700-108".
Page I-16, EROSION PIPE, change page number from "800-43" to ""800-51".

Page 1-22, POLYMER MODIFIED ASPHALT CEMENT FOR CHIP SEALS (Materials), change page
number from "700-143" to ""1200-12".

Page 1-27, UNKNOWN HAZARDOUS MATERIALS, change page number from "100-59" to '"100-63".
DIVISION 200
EARTHWORK
Page i, delete Table of Contents title '"Stabilized Subgrade, Base and Shoulders" and replace with
"Earthwork".
Page i, add ""200-" before page numbers.
DIVISION 300

STABILIZED SUBGRADE, BASE AND SHOULDERS
Page i, add "300-" before page numbers.
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SECTION 502
PORTLAND CEMENT CONCRETE PAVEMENT (NON-QC/QA)
Page 500-30, subsection 502.3g.(10), change all references with subsection 502.4 to subsection 502.3.

DIVISION 600
FLEXIBLE PAVEMENT
Page i, add "600-" before page numbers.

DIVISION 700
STRUCTURES
Page i, add "700-" before page numbers.

SECTION 737
FIELD ERECTION
Pages 700-132 TO 700-135, delete header "737 — CONTROLLED DEMOLITION" and replace with "737-
FIELD ERECTION".

SECTION 850
SEPARATION GEOTEXTILE
Pages 800-116, delete header '"850 — GEOMEMBRANE" and replace with "850 — SEPARATION
GEOTEXTILE".

07-29-19 (C&M) (LAL)
Sep-19 Letting

316



15-01008-R01
Sheet 1 of 2

KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

FUEL ADJUSTMENT

1.0 DESCRIPTION

This is the method of price adjustment for fuel (regardless of the type of fuel) used on various items of
work involved in the construction of the Project.

This specification applies when 10-10-00-Required Contract Provision Price Adjustment for Fuel, latest
revision, is a part of the contract, and the Contractor accepts that provision.

2.0 METHOD OF PRICE ADJUSTMENT FOR FUEL
a. Items of Work Included. The items of work subject to price adjustment for fuel are those selected by
the Contractor on 10-10-00, latest revision. The Fuel Use Factors for those items are shown in TABLE 1, next

sheet.

b. Price Adjustment.

The Engineer will make fuel adjustment payments (or deductions) for the applicable work completed,
except no payments are made for work that is completed after the expiration of the working days or
calendar completion date. Deductions for fuel adjustment are made regardless of whether or not the
working days or calendar completion date has expired.

The Contractor will begin work on the Project as soon as possible (check with the District Engineer
before the letting to obtain the anticipated starting date) and pursue the work in an expeditious manner.
Do not move off the Project without the written permission of the Engineer. If the Contractor moves
off the Project without the written permission of the Engineer, the Engineer will discontinue the
payments for fuel price adjustment for the remainder of the contract. Deductions for fuel adjustment
are made regardless of whether or not the payments for fuel price adjustments are discontinued.

The Engineer will establish a Monthly Fuel Index (MFI) on the first day (excluding Saturdays,
Sundays, and holidays) of each month. The Engineer will base the MFI on the Rack Average given for
NO2-ULS Fuel, St. Louis, reported by AXXIS Petroleum, Inc., Axxis Price Service. The MFI for the
month the contract is let becomes the Starting Fuel Index (SFI) for the duration of the contract.
Information regarding the computation of the MFI is available from the Bureau of Construction and
Materials, Topeka, Kansas.

The difference (plus or minus) between the SFI and MFI (to the nearest $0.01 per gallon) is the
Monthly Fuel Index Adjustment Factor (MFIAF). The MFIAF established on the first day (excluding
Saturdays, Sundays, and holidays) of each month is applied to applicable work completed during that
month.

The Fuel Use Factor (FUF) for the various items of work is in TABLE 1, next sheet.

The fuel adjustment payment (or deduction) is computed each pay period in this way:
Fuel Adjustment (in dollars) = FUF x MFIAF x Units of Work on the Pay Estimate

The Engineer will make adjustment payments (or deductions) for the applicable work completed, using
the bid item "Fuel Adjustment".

02-23-18 C&M (SKE)
Jul-18 Letting
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TABLE 1: FUEL USE FACTOR ITEMS OF WORK

ITEM OF WORK

FUEL USE FACTOR PER UNIT
units and metric)

(U.S. Customar

Common Excavation 0.25 gals. per cubic yard | 0.33 gal. per cubic meter

Common Excavation (Contractor-Furnished) 0.25 gals. per cubic yard | 0.33 gal. per cubic meter

Rock Excavation 0.33 gals. per cubic yard | 0.43 gal. per cubic meter

Rock Excavation (Non-Durable Shale) 0.33 gals. per cubic yard | 0.43 gal. per cubic meter

Unclassified Excavation 0.29 gals. per cubic yard | 0.38 gal. per cubic meter

Embankment 0.30 gals. per cubic yard | 0.39 gal. per cubic meter

Embankment (Contractor-Furnished) 0.30 gals. per cubic yard | 0.39 gal. per cubic meter

Concrete Placement: 3 inches* 0.30 gals. per square yard | 0.36 gal. per square meter
Concrete Placement: 3 % inches* 0.33 gals. per square yard | 0.39 gal. per square meter
Concrete Placement: 4 inches* 0.36 gals. per square yard | 0.43 gal. per square meter
Concrete Placement: 4 %2 inches* 0.39 gals. per square yard | 0.46 gal. per square meter
Concrete Placement: 5 inches* 0.42 gals. per square yard | 0.50 gal. per square meter
Concrete Placement: 5 % inches* 0.45 gals. per square yard | 0.53 gal. per square meter
Concrete Placement: 6 inches* 0.48 gals. per square yard | 0.57 gal. per square meter
Bonded Concrete Pavement (3 inches)* 0.30 gals. per square yard | 0.36 gal. per square meter
Bonded Concrete Pavement (3 %2 inches)* 0.33 gals. per square yard | 0.39 gal. per square meter
Bonded Concrete Pavement (4 inches)* 0.36 gals. per square yard | 0.43 gal. per square meter
Bonded Concrete Pavement (4 % inches)* 0.39 gals. per square yard | 0.46 gal. per square meter
Bonded Concrete Pavement (5 inches)* 0.42 gals. per square yard | 0.50 gal. per square meter
Bonded Concrete Pavement (5 % inches)* 0.45 gals. per square yard | 0.53 gal. per square meter
Bonded Concrete Pavement (6 inches)* 0.48 gals. per square yard | 0.57 gal. per square meter
Concrete Pavement: 6 inches 0.48 gals. per square yard | 0.58 gal. per square meter
Concrete Pavement: 6 % inches 0.51 gals. per square yard | 0.61 gal. per square meter
Concrete Pavement: 7 inches 0.54 gals. per square yard | 0.65 gal. per square meter
Concrete Pavement: 7 % inches 0.57 gals. per square yard | 0.69 gal. per square meter
Concrete Pavement: 8 inches 0.60 gals. per square yard | 0.72 gal. per square meter
Concrete Pavement: 8 % inches 0.63 gals. per square yard | 0.76 gal. per square meter
Concrete Pavement: 9 inches 0.66 gals. per square yard | 0.79 gal. per square meter
Concrete Pavement: 9 % inches 0.69 gals. per square yard | 0.82 gal. per square meter
Concrete Pavement: 10 inches 0.72 gals. per square yard | 0.86 gal. per square meter
Concrete Pavement: 10 % inches 0.75 gals. per square yard | 0.89 gal. per square meter
Concrete Pavement: 11 inches 0.78 gals. per square yard | 0.93 gal. per square meter
Concrete Pavement: 11 % inches 0.81 gals. per square yard | 0.96 gal. per square meter
Concrete Pavement: 12 inches 0.83 gals. per square yard | 0.99 gal. per square meter
Concrete Pavement: 12 % inches 0.86 gals. per square yard | 1.02 gal per square meter
Concrete Pavement: 13 inches 0.89 gals. per square yard | 1.06 gal. per square meter
Concrete Pavement: 13 % inches 0.92 gals. per square yard | 1.10 gal. per square meter
Concrete Pavement: 14 inches 0.95 gals. per square yard | 1.14 gal. per square meter
Concrete Pavement: 14 % inches 0.98 gals. per square yard | 1.17 gal. per square meter

Cold Recycled Asphalt Material

10.20 gals. per station

334.65 gals. per kilometer

Surface Recycled Asphalt Construction** 2.40 gals. per ton 2.65 gals. per megagram
HMA — Construction*** 2.40 gals. per ton 2.65 gals. per megagram
HMA - (Commercial Grade) 2.40 gals. per ton 2.65 gals. per megagram

*For Bonded Concrete Pavement. When both items are in contract, only pay on Concrete Placement bid item.

** Calculate theoretical tons (mg) of asphalt.

*** NOTE: If Asphalt Treated Base or Asphalt Treated Base-Commercial Grade (Class A) are bid as alternates
on the project, the price adjustment does not apply to those bid items.
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

SECTION 108

PROSECUTION AND PROGRESS

Page 100-68, delete subsections 108.5 c.(2) and (3) and replace with the following:

(2) Every Saturday on which the Contractor or a subcontractor chooses to work and is able to work on the
CIOW (regardless of whether the Contractor or subcontractors perform work on the CIOW). Exceptions: Do not
charge a working day or cleanup working day if the only work performed is for temporary erosion and sediment
control maintenance or corrective actions from SWPPP Inspection. Do not charge a working day or cleanup day if
the only work performed does not require inspection by the Engineer.

(3) Every Sunday or legal holiday on which the District Engineer allows the Contractor or a subcontractor
to perform work requiring inspection (regardless of the type of work or the time spent working). Exceptions: Do
not charge a working day or cleanup working day if the only work performed is for temporary erosion and sediment
control maintenance or corrective actions from SWPPP Inspection. Do not charge a working day or cleanup day if
the only work performed does not require inspection by the Engineer.

Page 100-68, subsection delete subsection 108.5d.(3) and replace with the following:

(3) Piling Delivery. The Engineer will not charge working days on days the Contractor or subcontractor
awaits the arrival of permanent piling if:
e the contract requires test piles;
o the bridge Contractor or subcontractor ordered the permanent piling immediately after driving the test
piles; and
e piling installation is the CIOW.

Page 100-70, subsection 108.8c.(2), change 10 business days" to "'5 business days"'.

Page 100-72, subsection 108.8d., delete TABLE 108-1, and replace with the following:
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TABLE 108-1: TABLE OF LIQUIDATED DAMAGES
Amounts of Liquidated Damages to be Deducted for
Each Day Over Contract Time, Project Open Time
or Cleanup Time
Condition at End of Working Days, Calendar Days,
Calendar Completion Date, Cleanup Time
Project Not Complete
after Contract Time
Original Contract Amount Range Expires under 108.4a.(1) Project Open to
or Unrestricted Traffic, but
Project Not Open to not Completed after
Unrestricted Traffic Cleanup Time Expires
after Project Open Time under 108.4a.(2)
Expires under
108.4a.(2)*
(A) (B)
$0.00 $500,000.00 $900.00 $450.00
$500,000.01 $1,000,000.00 $1,200.00 $600.00
$1,000,000.01 $2,500,000.00 $1,400.00 $700.00
$2,500,000.01 $5,000,000.00 $1,600.00 $800.00
$5,000,000.01 $10,000,000.00 $2,000.00 $1,000.00
$10,000,000.01 $25,000,000.00 $4,000.00 $2,000.00
Over $25,000,000.00 $4,000.00 $2,000.00

*QOr Not Available to the Next Contractor, when applicable.

07-13-18 C&M (SKE)
Nov-18 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 202 and replace with the following:

SECTION 202

REMOVAL OF EXISTING STRUCTURES

202.1 DESCRIPTION

Remove and dispose of the existing structures as specified in the Contract Documents. Existing structures
include the structures identified in the Contract Documents for removal, and man-made structures not specifically
identified in the Contract Documents that are in conflict with the new construction and would normally be
encountered upon a careful examination of the work site. Excluded are utilities and structures for which other
provisions are made for removal.

Protect any structures designated to remain.

Remove, clean and store any materials designated for salvage.

Remove, clean, store and reconstruct any existing structures as designated in the Contract Documents.

Inspect all building structures that are scheduled for removal, and determine if asbestos is present.

BID ITEMS UNITS
Removal of Existing Structures Lump Sum
Removal and Reconstruction of Existing Structures Lump Sum

202.2 MATERIALS

a. Backfill Material. Backfill cavities created by removing existing structures, using granular material or
loose friable soil from the project. Use material that is free of excess moisture, frozen lumps, roots, sod, rocks
greater than 4 inches in diameter or other deleterious material. The Engineer will accept the backfill material based
on visual inspection.

b. Materials to Reconstruct Existing Structures. Provide the specified materials that comply with the
materials’ divisions (SECTIONS 1000 — 2500).

If the existing structure is damaged during the removal operations, replace any damaged materials with new
materials matching the originals.

202.3 CONSTRUCTION REQUIREMENTS

a. Removal of Existing Structures. Raze, remove and dispose of all existing man-made structures and
debris not designated to remain.

If the substructure of an existing structure lies wholly or partly within the limits of a new structure, remove
the existing substructure to accommodate the new structure. Remove the existing substructure to the natural stream
bottom, or 12 inches below the natural ground surface or new finished lines, whichever is lower.

Unless the area is excavated during the new construction, backfill to the level of the surrounding ground
and compact all cavities left by the structure removals. If the backfill area is within the limits of the new
construction, compact the backfill to the type of compaction and within the moisture range designated in the
Contract Documents.

Provide temporary erosion and pollution control according to DIVISION 900.

b. Removal and Reconstruction of Existing Structures. Before removing the existing structures

designated for relocation, take sufficient measurements and color photographs of the existing structures so the
reconstruction duplicates the original. Provide the Engineer with copies of the measurements and photographs.
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Submit for the Engineer’s approval, a written plan for the relocation and reconstruction of the existing
structures, before beginning any relocation and reconstruction work. Reconstruct the structure according to the
details in the Contract Document.

c. Existing Bridge Deck. Designate one Prime Contractor employee as the Removal Supervisor. The
Removal Supervisor, or their designee, must be on location any time work is performed on removal of the existing
structure.

Before performing any work to remove the deck, schedule a pre-work meeting with the Engineer. Include
the Removal Supervisor and key personnel who will be working on the removal item. Discuss a detailed procedure
of how removal will be accomplished and how damage to the structure will be avoided.

Remove the deck or any portion of the deck without damaging the girders.

Clearly mark the location of the existing girder top flanges on top of the existing deck concrete. Mark the
entire length of all girders before sawing or removing any concrete. Limit concrete sawing to a maximum depth of 3
inches directly above any girder and within 3 inches of either edge of a girder top flange. Do not use drop-type
pavement breakers. Do not use a hoe ram directly above any girder or within 1.0 foot of either edge of a girder top
flange. Use a jackhammer no heavier than 15 pounds to remove concrete above and within 1.0 foot of either side of
a girder top flange.

Also, see SECTION 702 - CONTROLLED DEMOLITION.

Damage includes, but is not limited to saw cuts, dents, cracks, distortion or any other damage found by the
Engineer. This also includes spalling of prestressed concrete beams that would require repair.

If the girder is damaged:

e The Engineer, in coordination with the State Bridge Office (SBO), will determine if the damages
require repair. The Engineer will determine what repairs are required for minor nicks, dents, cuts and
spalls not affecting the structure capacity.

e If any damage requires additional engineering, hire an independent engineer, licensed in Kansas to
develop repair plans, provide structural analysis and stress calculations (including fatigue calculations),
and submit sealed calculations to the SBO for review and approval.

e The Contractor’s independent engineer shall evaluate the capacity of any damaged members, and
submit sealed calculations showing any capacity loss of damaged members.

e Submit a copy of the repair plan, per SECTION 105, sealed by a licensed Professional Engineer, to
the SBO for approval.

e  After repairs have been completed, the Contractor’s independent engineer shall evaluate the capacity
of any repaired members, and submit sealed calculations showing any capacity loss of repaired
members.

e The ideal situation is to repair any damage so there is no structure capacity loss. Structure capacity
loss would be a reduction of the controlling load rating capacity for the structure. If there is minor
capacity loss, and KDOT deems this loss acceptable, KDOT will assess a Contract Deduct. See
subsection 203.4. In this case, the Contractor has the option to either accept the deduction or repair to
eliminate any capacity loss.

The Contractor is responsible for all repairs to the damaged girders as authorized by the Engineer, plus any
materials, equipment, labor, delays and traffic from the damage or repair. If damage is severe, additional
engineering and inspection fees incurred by KDOT may also be deducted.

d. Salvaged Materials. The salvaged material will remain the property of the State, County or City, as
applicable. If not shown in the Contract Documents, the Engineer will designate the storage areas.

Remove the material in sections or pieces that can be transported and stored. Dismantle steel and wood
bridges designated in the Contract Documents. Match mark the salvaged steel members, unless the Engineer waives
this requirement.

Unless shown otherwise in the Contract Documents, salvage and clean all existing pipe determined usable
by the Engineer.

If during the removal and transport to the storage area, the Contractor damages material designated as
salvage, the Engineer will deduct 60% of the current quoted price for replacement material delivered to the project
from payments due the Contractor.
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e. Asbestos Removal.

(1) Building Structures. Inspect all building structures that are scheduled for removal, and determine if
asbestos is present by sampling and testing. The Contract Documents may identify that asbestos is present in
building structures.

(2) Bridge Structures. The Contract Documents will identify when asbestos is present in the bridge
structure.

(3) When asbestos is determined to be present in building structures or identified in the Contract Document
to be present in building structures or bridge structures, remove and dispose of asbestos, while complying with all
Federal and State regulations, laws, rules and ordinances pertaining to asbestos removal and waste disposal. File all
appropriate notification forms and any required permits with Federal and State authorities, and pay all related
fees. Provide the Engineer copies of all notification forms, correspondence, test results, recommendations and other
information to document compliance with these requirements.

202.4 MEASUREMENT AND PAYMENT

a. Measurement. The Engineer will measure the removal of existing structures and removal and
reconstruction of existing structures by the lump sum. The initial inspection of building structures to determine if
asbestos is present is subsidiary to these bid items.

(1) Building Structures. If the Contract Documents identify asbestos in the removal of building structures,
asbestos removal is subsidiary to "Removal of Existing Structures”. If asbestos removal is not shown in the
Contract Documents, but is required after the initial inspection indicates the presence of materials containing
asbestos, the asbestos removal will be paid for as Extra Work, SECTION 104.

(2) Bridge Structures. When the Contract Documents identify asbestos in the removal of bridge structures,
asbestos removal is subsidiary to "Removal of Existing Structures”. If asbestos removal is not shown in the
Contract Documents, but asbestos is identified during the removal of existing structure, the asbestos removal will be
paid for as Extra Work, SECTION 104.

b. Payment. Payment for "Removal of Existing Structures" and "Removal and Reconstruction of Existing
Structures" at the contract unit price is full compensation for the specified work.

When existing bridge deck damage is severe, KDOT inspection and engineering fees will be assessed under
the bid item "Contract Deduct".

If after repairs are made, there is a reduced capacity for the structure, KDOT will assess an additional
"Contract Deduct". The Contract Deduct will be calculated by multiplying the percent loss of capacity (calculated
after repair) times the total contract price of all bridge bid items (reinforcing steel, structural steel, concrete,
expansion joints, etc.) for the structure.

10-23-15 BSGS (JPJ)
Jan-16 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 306 and replace with the following:
SECTION 306

CEMENT TREATED BASE

Exception: If the PCCP in the contract is not specified as QC/QA, (Bid item Quality Control Testing (CTB) is not
included as a bid item) subsections 306.2 (entire subsection), 306.4d. and 306.4g. of this SECTION are not
applicable to the contract.

306.1 DESCRIPTION
Design a cement treated base (CTB) mixture meeting the requirements of the Contract Documents. Construct
1 or more courses of the CTB on a prepared roadway as shown in the Contract Documents.

BID ITEMS UNITS
Cement Treated Base Square Yard
Quality Control Testing (CTB) Square Yard

306.2 CONTRACTOR QUALITY CONTROL REQUIREMENTS

a. General. Provide qualified personnel and sufficient equipment complying with the requirements listed in
Part V to conduct quality control testing that complies with Appendix B, Sampling and Testing Frequency Chart for
Cement Treated Base Construction Items for Quality Control/Quality Assurance Projects.

Allow the Engineer access to the Contractor’s laboratory to observe testing procedures, calculations, test
documentation and plotting of test results.

Calibrate and correlate the testing equipment with prescribed procedures, and conduct tests in compliance
with specified testing procedures as listed in Part V.

Maintain a Quality Manual in the field laboratory showing the calibrations performed on all test equipment
and when the next calibration is due for that equipment. As a minimum, follow the calibration/verification interval
established in Table 1: Cement Treated Base Materials Test Equipment in Section 5.2.7.8-Cement Treated Base:
Contractor’s Quality Control Plan (CTB), Part V. See also, Part V Section 5.2.7.8.1-Example of a Laboratory Quality
Manual for CTB.

b. Quality Control Plan (QCP). At the pre-construction conference, submit to the Engineer for approval
by the DME, a QCP as outlined in Section 5.2.7-Contractor’s Quality Control Plan, Part V. Follow 5.2.7.8-Cement
Treated Base: Contractor’s Quality Control Plan in Part V as a general guideline. Keep a printed copy of the approved
QCP in the Contractor’s laboratory and make available to the Engineer when requested.

The Contractor’s laboratory and equipment will be inspected and approved as outlined in Part V, Section
5.2.7-Contractor’s Quality Control Plan.

Provide an organizational chart showing the specified lines of authority relating to both mix design and
quality control operations during production. Include a listing of the names and phone numbers of individuals and
alternates responsible for quality control administration and inspection. Identify the company official acting as liaison
with KDOT, and the Certified Technician who will direct inspection and testing. Post the chart in the test facility.

Provide a quality control organization or private testing firm having personnel certified according to the
Policy and Procedures Manual for The Certified Inspection and Testing (CIT) Training Program. The testing for this
type of construction will require personnel certified in ACI Concrete Field Testing Technician (CF), Aggregate Field
Tester (AGF), Soils Field Tester (SOF) and Nuclear Moisture Density Gauge Tester (NUC) classifications. Only
persons certified in the appropriate classifications covering the specific tests required shall perform such testing.
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Provide a minimum of 1 employee on the project certified in the QC/QA Concrete/Cement Treated Base Specs (QCS)
classification.

Only persons certified in the appropriate classifications covering the specific tests required shall perform
such testing. At the beginning of the project, provide the Engineer with the list of certified technicians and alternates,
phone numbers and tests/inspection they will be performing. As personnel changes and certifications may expire,
continue to provide the Engineer with an accurate list.

Submit the mix design for the CTB. If an existing mix design is used, provide the mix design number.
Include all the elements of the mix design specified in the Contract Documents.

Submit the proposed methods and procedures to control the elements identified as necessary for the quality
of the CTB. These elements include, but are not limited to: producing the aggregate, managing the aggregate
stockpiles, proportioning the individual materials for the mixture, mixing and transporting the mixture, placing and
consolidating the mixture, and finishing and curing the mixture.

c. Required Duties of Certified Technicians. Be available on the project site whenever cement treated base
is being produced and being placed on the project site. Perform and utilize quality control tests and other quality
control practices to assure that delivered materials and proportioning meet the requirements of the mix designs.

Periodically inspect all equipment utilized in transporting, proportioning, mixing, placing, consolidating,
finishing and curing to assure it is operating properly and that placement, consolidation, finishing and curing comply
with the mix design and other contract requirements.

d. Contractor’s Testing Facilities. Describe the testing facility and its accreditation in the QCP.

Locate the testing facility either at the plant site or at the project. Obtain approval of the testing facilities and
location from the DME before the commencement of mixture production.

Provide suitable space for the required testing equipment. Also, equip the testing facility with these items
for the exclusive use of the testing facility’s quality control personnel and the Engineer:

e A telephone with a private line;

e A copying machine; and

e Broadband internet connection (for 1 computer). If the Engineer determines that broadband internet

service is not available, provide a fax machine, at no additional cost.

e. Documentation. Include in the QCP procedures, charts and forms to be used to provide the required
documentation.

Record and document all test results and calculations. Record all original documentation in a bound field
book or other KDOT approved bound record and turn over to KDOT at the end of the project.

At all times, have complete records of all inspections and tests readily available on site for the Engineer. All
records documenting the Contractor’s quality control inspections and tests become the property of KDOT upon
completion of the work.

Indicate the nature and number of observations made, the number and type of deficiencies found, the
quantities approved and rejected, and the corrective action taken in the records. Examples of quality control forms
and charts are available in Part V, or Contractors may design their own. Documentation procedures are subject to
approval by the Engineer before the start of the work and to compliance checks during the progress of the work.

Maintain control charts on an ongoing basis. Plot data according to SECTION 106.

Record all test results and calculations on electronic data sheets. Record specific test results on a Daily
Quality Control Summary Sheet to facilitate the computation of moving test averages. Base the moving averages on
4 consecutive test results. Include a description of quality control actions taken (adjustment of aggregate or additive
proportions in the mix, moisture adjustments, etc.) in the Daily Quality Control Summary Sheet.

Provide forms on a computer-acceptable medium, where required. Document batch tickets and gradation
data according to KDOT requirements.

Complete testing and charting within 1 working day after sampling.

Keep all quality control charts current. Email or fax the data to the Field Engineer and DME, weekly. Show
both individual test results and moving average values. Asa minimum on approved control charts, plot the single test
values and the 4-test moving average values for gradation of combined aggregates, in-place CTB moisture and dry
density, and compressive strength (requires a separate graph for PWL, but no moving average plot).

Complete the charting within 1 working day after the sampling or testing, respective to each type of test.

Make all test results and control charts available to the Engineer at the project site. The Engineer will
periodically make compliance checks on the documentation during the progress of the work.
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Submit (email or fax) copies of all failing test results (based on a moving average of 4 tests, if appropriate)
and a summary sheet to the Field Engineer on a daily basis.

File all reports, records, charts and diaries developed during the progress of construction activities. Upon
completion of the contract, all documentation becomes the property of KDOT.

f. Testing Requirements. In the QCP, identify test methods, procedures and equipment proposed for use.
Use standard KDOT test methods and properly calibrated measuring and testing equipment as outlined in Part V.
Detail any alternative sampling method, procedure or inspection equipment proposed to be used. Such alternatives
are subject to review and approval by the DME.

Take all samples for tests and perform in-place tests at random locations selected according to the
Contractor’s QC Plan and at the rates specified in the Sampling and Testing Frequency Chart for Cement Treated Base
for Quality Control/Quality Assurance Projects in Appendix B, Part V. Retain the latest 10 gradation samples for use
by the Engineer.

Retain the second half of the latest 10 gradation samples for use by the Engineer.

g. Mix Design. Design a mixture of aggregate and portland cement or fly ash, or both. If fly ash is used in the
mixture, address the set time and strength gain as a function of the ambient temperature. Design the mixture according
to the following requirements:

(1) The compressive strength shall be between 650 and 1600 psi. Any test correlating to the maximum value
or higher requires scoring or sawing joints in the base that fall within the failing test section (from previous to next passing
test sections). Determine compressive strength at 7 days, according to Part V.

(2) Submit a single point gradation for the combined aggregates along with a plus/minus tolerance for each
sieve to the Engineer. The plus/minus tolerances shall be used by the Contractor to perform quality control checks
and by the Engineer to perform aggregate gradation verification testing. Perform tests on the combined materials.

(3) Submit the mix batch weights in an acceptable manner to the DME. Address the initial set times (specified
in AASHTO T 154) and placement times (with regards to the set times) in the proposed mix design.

(4) Submit laboratory compressive strength test results on a minimum of 1 set of 3 plugs, produced from the
proposed mix design and utilizing the actual materials proposed for use on the contract.

(5) Submit the test results 2 weeks prior to the anticipated date for using the design on the contract. The
Engineer will review the design within 5 working days of receipt. The Engineer may perform any testing necessary
to verify the adequacy of the Contractor’s design. If the Engineer calls for verification tests, supply the Engineer with
the necessary materials to enable the Engineer to test the mix properties within 5 working days of notification.

(6) Submit any proposed changes to the approved mix design to the DME for approval before implementing
the proposed changes.

h. Corrective Action. In the QCP, identify procedures for notifying the Engineer when corrective measures
must be implemented, and for halting production.

Notify the Engineer when the moving average test result trend line for any property approaches the
specification limits. Cease operations when 2 consecutive moving average points fall outside the specification limits,
or 2 consecutive single compressive strength tests exceed the specification limits. Ceasing operations is the
Contractor’s responsibility. Quality control tests for this determination include aggregate gradation, compliance with
the mix design band and in-place density of CTB.

Failure to cease operations for the conditions cited above will subject all subsequent material to rejection, or
acceptance at a reduced price, as determined by the Engineer.

The Engineer may examine materials represented by individual test results, which lie beyond the Contractor’s
normal quality control testing variation. The investigation may be based on either Contractor or KDOT test results.
The information from additional testing (including testing of in-place pavement) may be used to define unacceptable
work according to SECTION 105. The Engineer will apply appropriate price reductions or initiate corrective action.

If a dispute exists between the Engineer and Contractor about the validity of any test results, the KDOT
District Materials Laboratory or MRC will perform referee testing. If one of the disputed KDOT test results was
generated at the MRC, then an independent laboratory agreeable to both parties will be selected. The AASHTO
Accreditation Program shall have approved the selected laboratory for the appropriate test procedure. If referee testing
indicates that KDOT test results are correct, the Contractor is responsible for the cost of additional testing, including
referee testing performed at the MRC. If the referee testing indicates that the Contractor test results are correct, KDOT
is responsible for the cost of additional testing.
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i. Non-Conforming Materials. In the QCP, specifically address how non-conforming materials will be
controlled and identified.

Establish and maintain an effective and positive system for controlling non-conforming material, including
procedures for its identification, isolation and disposition. Reclaim or rework non-conforming materials according to
procedures acceptable to the Engineer.

Identify all non-conforming materials and products to prevent use, shipment and intermingling with
conforming materials and products. Provide holding areas, mutually agreeable to the Engineer and Contractor.

The Engineer will determine if reclaiming or reworking of non-conforming materials is allowed.

306.3 MATERIALS
Provide materials that comply with the applicable requirements.
Concrete Admixtures & Curing Material ..........ccccoevevinininienienenenenencneeeeee DIVISION 1400
Portland Cement and Fly Ash ......cccociiiiiiiiiiiiii e DIVISION 2000
WaLer fOI CTB ..ottt s DIVISION 2400
Aggregates TOr CTB ..ot DIVISION 1100

306.4 CONSTRUCTION REQUIREMENTS

a. Preparation and Maintenance of the Subgrade. Before placing any CTB material on any section,
complete the ditches and drains along that section to effectively drain the highway. Use automatic grade control
equipment to trim the surface of the subgrade to the line, grade and cross-section as shown in the Contract Documents.
Maintain the subgrade to the as-constructed condition under other contract bid items, repairing any encountered
defects to the specifications of the previous bid items. Maintain the subgrade surface to readily drain at all times.
Protect the subgrade from damage when handling materials, tools and equipment. Do not store or stockpile materials
on the subgrade. Do not place material or lay CTB on a frozen or muddy subgrade.

Lightly spray the subgrade with water to obtain a thoroughly moistened condition before the CTB is placed.
Do not puddle water on the grade.

Do not place CTB on frozen subgrade. Do not deposit any material until the subgrade or base has been
checked and approved by the Engineer.

b. Mixing the Materials. Do not place CTB on the project until the Engineer has reviewed and approved the
submitted mix design.

Plant mix the aggregate, cementing agent and water according to the approved mix design.

Control the charge in a batch mixer, or the rate of feed to a continuous mixer (pugmill), to allow complete
mixing of all the materials. Mix the materials to produce a homogeneous mixture. Do not use frozen aggregate.

Take all compressive strength samples at the plant site. Compact the samples prior to the CTB reaching its
initial set.

c. Spreading and Compacting the CTB. The maximum compacted thickness of a single lift is 6 inches. If
the thickness is greater than 6 inches, spread and compact the subgrade in multiple lifts of equal thickness with a
maximum lift thickness of 6 inches. If the base is spread in multiple lifts, offset the longitudinal joints by at least 6
inches.

If multiple lifts are placed, keep the surface of each lift moist until the succeeding lift is spread. Cover the
exposed lower lift with the final lift the same day the lower lift is placed.

Compact each lift of CTB to a minimum of 95% of the standard density.

Compact the CTB within 2 hours from the time the water and cementing agent is added to the aggregate, or
before the mixture reaches the initial set, whichever is the shorter timeframe.

d. Compaction Determination. Determine dry density and moisture content according to Part V.

If the mix is stiff (can be slip-formed), determine the standard density by averaging the 3 most recent field
molded densities using plant mixed base material. Compact one standard mold (using plant mixed material with the
proper moisture content) for each day’s operation as specified in KT-37.

If the mix is fluid (requires forming), determine the Standard Dry Density by averaging the 3 most recent
consolidated unit weight test results (KT-20). It will be necessary to convert the unit weight (wet density) into a standard
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dry density which also requires the percent of moisture (KT-11 (4) ) to be known. Use Equation 1 to determine the
standard dry density.

Wet Density

Equation 1: Standard Dry Density = -
(1+[%Moisture / 100])

Determine the density of the CTB within 1 day of the compaction operations. The Engineer may verify the
Contractor’s density test results by conducting density tests at random. If the comparison is not favorable, the DME will
investigate to determine the cause and may suspend production until corrective action is taken.

e. Trimming and Finishing the CTB. Use equipment defined in SECTION 154 to trim and recompact the
CTB within 2% hours of the time the water and cementing agent is added to the aggregate.

Trim and compact the CTB to the grades, lines and typical cross sections shown in the Contract Documents.
Dress the edge slopes and joints between sections.

Use automatic grade control equipment to trim the surface of the CTB to line grade and cross section.

Keep the surface of the CTB moist during all finishing operations.

Perform the finishing and compacting operations to produce a smooth, dense surface, free of surface compaction
planes, cracks, ridges or loose material.

If required, lightly scarify the surface of the CTB to loosen any imprints left by the trimming and compacting
equipment. Recompact the surface of the CTB.

At the end of each day’s operations, construct a straight transverse construction joint by cutting back into the
completed work to form a vertical face. Place a protective covering of earth on the newly constructed CTB a distance
back of the joint for turning of equipment used on the following day’s work.

Upon satisfactory performance, the Engineer may approve the use of equipment that combines the placing,
compacting and finishing operations.

f. Protection and Curing. Keep the surface of the CTB moist until the curing material is applied. Apply the
curing material immediately after completing the trimming and finishing. Protect the CTB against the loss of moisture
for a curing period of 7 days (unless the Contractor’s mix design test results justify a different curing period). Protect the
CTB against freezing during the curing period.

Apply a wax-based liquid membrane-forming compound for the curing material. The minimum application
rate for wax-based liquid membrane-forming compound is 0.12 gallons per square yard. Use an enclosed spray system
that minimizes wind influence and obtains the proper application rate. Keep all traffic and construction equipment off
the CTB. The only exception is the equipment used to apply the curing material. Cover the surface and edges of the
CTB with a complete, uniform coverage. Use a hand sprayer in inaccessible areas.

If the wax-based liquid membrane-forming compound will be in place for more than 30 days, reapply a single
coat at the single application rate within 7 days of placing the pavement.

At locations where it is necessary to carry traffic across the CTB, place a layer (8 inches or greater, compacted
depth) of stable earth (sand-clay) over the CTB.

The Contractor may place portland cement concrete pavement (PCCP) on the CTB after a minimum of 24 hours,
provided all traffic and construction equipment is kept off the CTB.

The Contractor assumes the risk of 7-day compressive strength requirements when PCCP is placed early.

To promote cracking through the full depth of the base, score or cut the finished CTB surface to coincide with
the pavement joint locations, in a parallel manner and within 1 foot:

o ifthe 7-day compressive strength exceeds 1600 psi.

o ifthe Contractor opts to place the PCCP over the CTB before the 7-day compressive strength is

determined. The Engineer may waive this requirement when the Contractor’s control charts for CTB
shows a history that the 7-day compressive strength is below 1600 psi.

g. Compressive Strength Determination. Using random numbers, select and obtain sampled material at the
plant. Make and cure compression test specimens to represent each sublot. Make and cure compression test specimens,
and determine the 7-day compressive strength of the CTB according to Part V. Sulfur cap compression test specimens
in accordance with AASHTO T 231. When additional test specimens are taken for early determination of the
compressive strength, the specimens are for information only. Perform the 7-day compressive strength testing. Maintain
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records of all sampling and testing. The Engineer will witness all compressive strength tests and initial the Contractor’s
documentation.

A percent within limits (PWL) analysis shall be made on a lot-by-lot basis and shall be based on Contractor
quality control test results on all quality control samples representing the lot of the completed CTB. The PWL result
shall be determined as specified under Computation of Pay Factor. Compute the pay adjustment as shown in Equation
2. It shall be based on the compressive strength values within each lot and the lower specification limits (LSL).

KDOT will use a spreadsheet program to calculate pay adjustments for compressive strength and to compare
the Contractor’s QC and KDOT’s verification test results. If the comparison fails, KDOT’s value will be used to
calculate the pay adjustment for that lot. The lot comparison is based on KDOT’s verification result falling within the
Contractor’s mean, plus or minus 2 times the Contractor’s sample standard deviation. When the Contractor’s sample
standard deviation is less than 260 psi, then 260 psi shall be used for the sample standard deviation during lot
comparison with KDOT’s value. When there are 3 or more tests in a lot and when the lot comparison between
Contractor and KDOT tests pass, the Contractor’s actual standard deviation will be used to calculate the compressive
strength pay factor. When requested, KDOT will provide a copy of this program to the Contractor. It is the
Contractor’s responsibility to obtain the software required to run this program.

Values computed using equations referenced in this specification may vary slightly from the spreadsheet
values due to the rounding of numbers. In such cases, the numbers computed by the spreadsheet shall take precedence.

A typical lot is defined as a normal day’s placement. At the beginning of the project, estimate the quantity
to be placed during a normal day and submit to the Engineer for approval. Once approved, break the quantity into 4
equal parts (each part represents a sublot). Determine a random location for sampling within each sublot. When the
total quantity for the day deviates from expectations, adjust the number of sublots based on TABLE 306-1.

TABLE 306-1: SUBLOT BREAKDOWN OF A NORMAL
DAY’S PRODUCTION
Number of Sublots % of Daily Quantity
4 75-115
3 50-74
2 25-49
1 1-24

Adjust the quantity of the last sublot to accommodate any minor changes in production, and adjust the random
location for sampling based on the size of the sublot. When there is only 1 test in a lot, the pay factor will be
automatically calculated by the KDOT spreadsheet using a sample standard deviation of 260 psi and n of 3. When
there are 2 tests in a lot, the pay factor will be calculated by the KDOT spreadsheet using a spreadsheet calculated
standard deviation and n of 3. When there are 3 or 4 tests, the lot stands on its own. Regardless of the number of
Contractor tests in a lot, the lot comparison between Contractor and KDOT tests will apply. When the quantity exceeds
115% of the normal daily quantity, increase the number of sublots and restrict the 4" sublot to a maximum of 100%
of the established normal daily quantity. Each sublot added may have a maximum of 25% of the normal daily quantity.

Compute the sample standard deviation as shown in Section 5.2.1-Statistics, Part V.

Calculate the Compressive Strength Quality Indices (QL) for each lot as shown in Section 5.2.1-Statistics,
Part V. Use the following definitions, and round to the nearest hundredth.

Where: X is the average measured compressive strength of all QC samples representing a lot,
rounded to 1.0 psi.
LSL is the lower specification limit for compressive strength, defined as 650 psi.
8§ is the sample standard deviation of the compressive strength of all QC samples representing
a lot, rounded to 0.1 psi.

Determination of the percent within limits (PWL) values. Use the computed @ value to determine the
compressive strength percent within limits value (PWLc) by locating the Qr values in the left column of the PWL
Table in Section 5.2.1-Statistics, Part V. Select the appropriate PWLc by moving across the selected Qv to the column
representing the number of samples in the lot.

When the computed Qr is a negative value (i lies below the LSL), the Engineer will determine if the
material in the lot may remain in place. If the material is left in place, and there were no individual plugs found to be
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less than 600 psi, then 50.00 is assigned as the PWL value. For results exceeding these limits and permitted to remain
in place, use the calculated PWL value.

When the computed Qv is greater than the largest Qr value shown in the table, a value of 100.00 is assigned
as the PWL value for the designated PWLc.

Computation of Cement Treated Base Compressive Strength Pay Adjustment. Compute the pay factor for
compressive strength using Equation 2 and round to nearest thousandth (0.001). Multiply the pay factor times the
square yards, times $5.00 per square yard to determine the pay adjustment.

p_ (PWLCx0.15)
100

Equation 2: —-0.135

Cement Treated Base Compressive Strength Pay Factor (Failing Comparison Test). When the comparison
between Contractor and KDOT tests fails, use KDOT test results to calculate the compressive strength pay factor for
the lot. Follow the procedures as stated above to determine the pay factor or disposition of the lot. Use the following

values to determine Qr: X of KDOT’s test result for the lot, § of 260 psi, LSL of 650 psi. When selecting the PWLc
value from the PWL in TABLE 2, use n of 4.

h. Weather Limitations. Do not place material if the CTB will be exposed to ambient air temperatures below
32°F during the first 7 days of cure. (See subsections 306.4b., c. and f.). Remove and replace all CTB that is permitted
to freeze within the first 24 hours, whether frozen on the surface or full depth. When materials are exposed to freezing
ambient air temperatures after the first 24 hours but before the 7 day cure period is complete, demonstrate that the 7 day
design strength has been achieved. Failure to demonstrate the 7 day design strength has been achieved shall require
removal and replacement at Contractor’s expense.

As directed by the Engineer and at the Contractor’s expense, repair or replace cured materials exposed to
ambient air temperatures below freezing or repeated freeze/thaw cycles that result in loosening or fluffing of the surface.

A lift of pavement placed prior to exposure to freezing ambient air temperatures constitutes curing of the CTB.

Do not place material on frozen subgrade. Mixing and placing may proceed when the ambient air temperature
is 40°F and rising, and discontinue when the ambient air temperatures reaches 45°F and falling.

306.5 MEASUREMENT AND PAYMENT

The Engineer will measure the CTB and quality control testing of CTB by the square yard. Material placed
beyond the neat lines indicated in the Contract Documents is not measured for payment unless authorized by the Engineer.

Payment for "Cement Treated Base" and "Quality Control Testing (CTB)" at the contract unit prices is full
compensation for the specified work.

No adjustment of the contract unit price for "Quality Control Testing (CTB)" is made for overruns or underruns
in the contract quantity.

If the PCCP in the contract is specified as QC/QA, (Quality Control Testing (CTB) is included as a bid item),
compressive strength pay adjustments will apply under the bid item "Cement Treated Base Compressive Strength Pay
Adjustment" and will be shown as an added item to the contract.

11-09-18 C&M (RAB)
May-19 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2015 EDITION

Delete SECTION 403 and replace with the following:
SECTION 403
ON GRADE CONCRETE
403.1 DESCRIPTION

Provide the grades of concrete specified in the Contract Documents.
This specification is specific to On Grade Concrete. See SECTION 401 for general concrete requirements.

403.2 MATERIALS
Provide materials that comply with the applicable requirements.

(LT a 1= | 0010 1o (1 T UR SECTION 401
PN oo =0 PSPPSR PRSP DIVISION 1100
AAMIXIUrES AN PIASHICIZEIS ...veiiveeiiii ettt sbe s s be e sraeeen DIVISION 1400
Grade 2 Calcium ChIOTAE.........oeieeei e DIVISION 1700
AdMIXTUreS aNd PIASTICIZETS ....cccveiivie ittt sttt be e eree e DIVISION 1400
Cement, Fly Ash, Silica Fume, Slag Cement and Blended Supplemental

(1= 10 1=T 01 01U F RPN DIVISION 2000
MV AT ettt e et e et r et r e et et e e e r e e e e e e e e araaans DIVISION 2400

403.3 CONCRETE MIX DESIGN
a. General. Design the concrete mixes for on grade concrete as specified in the Contract Documents.

b. Concrete Mix Design. Use procedures outlined in SECTION 401.

c. Portland Cement and Blended Hydraulic Cement and Supplemental Cementitious Materials.
Unless specified otherwise in the Contract Documents, select the type of portland cement, blended
hydraulic cement and supplemental cementitious materials as specified in SECTION 401.

d. On Grade Concrete Specific Requirements. Use Optimized, Air-Entrained Concrete. Provide the
Engineer written notification of mix design selection prior to the pre-construction conference.

(1) Design air-entrained concrete for pavement meeting TABLE 403-1.

(2) Design air-entrained concrete for shoulders meeting TABLE 403-2.

(3) Design air-entrained concrete for other uses with a maximum water to cementitious ratio of 0.45 and a
minimum cementitious content of 480 Ibs per cubic yard.

(4) For projects that are not QC/QA paving projects, verify the mix design in the field by performing
compressive strength tests on cylinders made from samples taken from concrete produced at the project site before
or during the first day that concrete pavement is placed on the project. If the compressive strength tests indicate
noncompliance with minimum design values, suspend paving operations and submit a new mix design for approval.

(5) Control air content for PCCP by subsection 403.4.

(6) The amount of cementitious material listed in TABLES 403-1 and 403-2 is the designated minimum for
concrete pavement and shoulders respectively. It may be necessary to add additional cementitious material or
otherwise adjust the mix proportions as permitted by the specifications to provide a mix design that complies with
the compressive strength and permeability requirements.

(7) Maximum limit of Ib. of water per Ib. of cementitious material includes free water in aggregates, but
excludes water of absorption of the aggregates.
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(8) Concrete permeability requirements according to TABLES 403-1 and 403-2.

(9) Permeability requirements do not apply for concrete patching material used in SECTION 833 when
existing pavement to be patched is more than 10 years old.

(10) ASTM C1567 may be required if supplementary cementitious materials (SCMs) other than silica fume
are utilized. See subsection 401.3j. for requirements.

TABLE 403-1: AIR-ENTRAINED CONCRETE FOR PAVEMENT
Ib. of 28-Day
Cementitious | Ib. of Water Comp Volume of Rapid
per yd? of per Ib. of Percent of | Strength, | Permeable Surface Chloride
Concrete, Cementitious, Air by psi Voids, Resistivity, Permeability,
minimum maximum Volume minimum | maximum minimum maximum
See
517 0.45 subsection 4000 12.5% 9.0 kQ-cm | 3000 Coulombs
403.3e.
TABLE 403-2: AIR-ENTRAINED CONCRETE FOR SHOULDERS
Ib. of Ib. of Water Volume of
Cementitious per per Ib. of Percent of | Permeable Surface Rapid Chloride
yd?® of Concrete, | Cementitious, Air by Voids, Resistivity, Permeability,
minimum maximum Volume maximum minimum maximum
See
480 0.45 subsection 12.5% 9.0 kQ-cm 3000 Coulombs
403.3e.

(11) Concrete for shoulders using the same aggregates, gradations, and water to cementitious ratio as the
mainline pavement concrete on the same project will be approved without testing for Volume of Permeable Voids,
Surface Resistivity or Rapid Chloride Permeability.

e. Design Air Content. Provide a minimum air content that complies with these 2 criteria:
e a minimum volume of 5.0% or the volume determined using Equation C, whichever is greater, as
measured behind the paver, and
e amaximum AVA spacing factor of 0.0100 inch behind the paver.

For a typical PCCP, design the mix at the minimum air content plus 0.5%.

The target air content is the air content that meets both criteria above.

If the AVA spacing factor exceeds 0.0100 inch, use Equation C to determine the target air content required
to produce an acceptable spacing factor.

Equation C: Min. % air content at 0.0100 inch = % air measured + (measured AVA spacing factor — 0.0100)/0.0010. |

Mixes with Laboratory or Field Prequalification AVA spacing factors greater than 0.0100 inch will not be
approved.

When AVA spacing factors exceed 0.0100 inch take immediate steps to reduce the spacing factor. The
Field Engineer will conduct an investigation using the following steps. If any one of the steps 1 through 9 corrects
the problem, the Field Engineer will stop the investigation. The steps may be completed in combination and/or out
of order. For example some may want to conduct steps 5 or 6 before some of the other steps.

1. If the failing sample came from behind the paver, the Engineer will take the following steps. Obtain an
AVA sample from a unit weight bucket of concrete obtained from grade in front of the paver. Also, measure the
total air content in the concrete on the grade in front of the paver. Obtain AVA and total air samples from behind
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the paver. Determine the loss of air and spacing factor due to the paving operation. Adjust for air loss due to
paving.
. Verify calibration of the AVA.
. Change the location of the AVA during testing.
. Call in the Research Unit or another AVA machine for comparison testing.
. Check the mix design for compliance with SECTION 401.
. Check all of the gradations.
. Check the total air content vs. target air content.
. Check for Contractor compliance with admixture supplier’s recommendations on dosage rates and order
of introduction of the chemicals into the mix.
9. Check for material compatibility by using different admixtures or sources of admixtures.

ONO OB WN

Refer to the “11 Strategies to Improve the Air-Void Spacing Factor” in APPENDIX A.

If the problem is not corrected, the Field Engineer will take the following steps:

Obtain 2 cores from any area with an AVA spacing factor >0.0125 inches and send to Materials Research

Center for hardened air evaluation.

o If the AVA spacing factor > 0.0125 inches and the average hardened air spacing factor is > 0.0080
inches, then suspend paving and submit new mix design.

e If the AVA spacing factor > 0.0125 inches and the average hardened air spacing factor < 0.0080
inches, then accept PCCP.

Take immediate steps to increase the air content whenever the air content behind the paver falls below
5.0%. Suspend paving operations when 2 consecutive air contents behind the paver fall below 5.0%. Suspend
paving operation and remove and replace the represented concrete when air content behind the paver falls below
4.0%.

Air Void Spacing Factor does not apply to concrete used in SECTION 833 when existing pavement to be
patched is more than 10 years old.

The maximum air content is 10%. Take immediate steps to reduce the air content whenever the air
content exceeds 8%.

f. Slump.

(1) Maximum design slump for slip form On Grade Concrete is 2 % inches. Do not designate a slump in
excess of 5 inches for all other On Grade Concrete.

(2) For all other On Grade Concrete placement, designate a slump that is required for satisfactory
placement of the concrete application. Reject concrete with a slump that limits the workability or placement of the
concrete.

(3) If the designated slump is 3 inches or less, the tolerance is £3/4 inch, or limited by the maximum
allowable slump for the individual type of construction.

(4) If the designated slump is greater than 3 inches the tolerance is £25% of the designated slump.

403.4 AIR-ENTRAINED ON GRADE CONCRETE

a. Air Content for PCCP. Provide an air content that complies with subsection 401.3e.

Using fresh concrete, the Engineer will determine the air void spacing factor using the AVA according to
the manufacturer’s requirements. Prequalify mixtures by either the laboratory option or the field option. Contact
the Engineer to arrange testing by the AVA. Additional AVA testing will be required if the concrete plant is
changed during the course of the project.

b. Laboratory Prequalification. Prepare a trial mix using a drum-type mixer according to AASHTO T
126 using all of the materials in the proportions, except the air entraining agent, contemplated for use in the field.
Laboratory mixes require more air entraining agent than is needed in the field.

The Engineer will perform the following: Consolidate a sample in the unit weight bucket by vibration
according to KT-20. Obtain 3 samples from the unit weight bucket for testing by the AVA. Valid results must have
a minimum of 2 spacing factor readings within a range of 0.0025 inch. Test the third sample if the first 2 do not
meet these criteria. Determine the air content of the trial mix by KT-19 (Volumetric Method) or KT-18 (Pressure
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Method) calibrated to yield the same result. Calculate a target percent air content at a maximum air void spacing
factor of 0.01 inch using the equation in subsection 403.3e., when applicable.

c. Field Prequalification. Produce a trial batch at a minimum air temperature of 60°F using the batch plant
and project materials.

The Engineer will perform the following: Test for air content by the procedure specified under laboratory
prequalification. Correlate this air content to the average of at least 2 valid AVA test results. Valid AVA results
have a maximum range of 0.0025 inch.

When necessary, calculate a target percent air content at a maximum AVA spacing factor of 0.0100 inch,
using the Equation C in subsection 403.3e.

d. Field Verification. Coordinate with the Engineer so production samples may be obtained behind the
paver to establish the target air content on the first paving day. Produce concrete using the same materials and
proportions that were used in the prequalification mixture. Adjustments may be approved in the dosage of air
entraining agent. AVA samples will be taken both in the path of a vibrator and the gap between vibrators.

Perform the test for air content at the delivery site of the concrete KT-19 (Roll-a-meter) or KT-18 (pressure
meter), calibrated to yield the same result.

e. Control of the Air Content During Paving Operations. Maintain an air content behind the paver as
determined by KT-19 or KT-18, which meets subsection 403.3e. Maintain all production parameters established
during field verification. The dosage of air-entraining agent may be varied to control the air content. With AVA
testing, 5% adjustments will be permitted to the aggregate proportions, as well as any adjustment to the water
reducer in accordance with subsection 401.3k. Comply with all specifications regarding production of fresh
concrete.

Determine the air loss due to paving operations at a minimum of two randomly-determined sublots per day.
Determine the difference between the air content from concrete sampled before the paver, and concrete sampled
behind the paver. QC/QA samples may be obtained in front of the paver and then corrected subtracting the
difference determined during that %2 days production. Loss of air due to paving operations may adversely affect the
spacing factor.

Failure to maintain the minimum required air content will result in suspension of operation. Take
immediate steps to increase the air content above the minimum values stated in subsection 403.3e.

Other similar designs using higher cementitious contents (this may adversely affect permeability) and the
same admixture types and dosage (with the same or lower water-cementitious ratio) may be used in limited areas
such as crossovers, etc. Unauthorized changes in any aspect of production are cause for rejection of the pavement.

Random checks of the air void spacing factor of the concrete in the path and gap of the vibrators will be
conducted by the Engineer to verify a maximum AVA spacing factor of 0.0100 inch at the measured air content.

01-09-17 R (DAM)
Dec-17 Letting
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APPENDIX A - NON-MANDATORY INFORMATION
STRATEGIES TO IMPROVE THE AIR VOID SPACING FACTOR

Better air-void characteristics are obtained by a more thorough mixing of the sand and the air-entraining
agent. Below are listed some strategies to help the mixing process.
1. Increase the mixing time of the plant or mixing revolutions of the truck.
2. Use a higher dosage of water reducer, up to 390 ml per 100 kg (6 oz. per 100 Ibs) of cement. Use a
non-retarding water reducer above 195 ml per 100 kg (3 oz. per 100 Ibs) if needed.
Reduce the Paste Content (less water or less cement).
Use a higher proportion of rock.
Use a third, mid-sized aggregate.
Use coarser graded sand, or a finer sand if the current one is extremely coarse.
Maintain a higher air content (use more air-entraining agent).
Use coarser cement.
Change types or brands of the water reducer or the air entraining agent, or both.
Cool the mix ingredients; i.e., use chilled water.
Use a different plant, or modify the plant configuration. Introduce aggregates together on the belt feed
(multiple weigh hoppers), use live bottoms aggregate bins, use dual drums, etc.

RBOooNO AW
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2015 EDITION

Delete SECTION 401 and replace with the following:
SECTION 401
GENERAL CONCRETE
401.1 DESCRIPTION
Provide the grades of concrete specified in the Contract Documents.
See SECTION 402 for specific requirements for Structural Concrete.

See SECTION 403 for specific requirements for On Grade Concrete.
See SECTION 404 for specific requirements for Prestressed Concrete.

401.2 MATERIALS
Provide materials that comply with the applicable requirements.

AGEICGALE ...ttt ettt h ettt ste bt aeeh e et et et e nte et e eee DIVISION 1100
Admixtures and PIASTICIZETS ....c..eeiiiiuiiiiiiieie ettt eeae e e e eaeeeeeaee e eaa DIVISION 1400
Grade 2 Calcium CRIOTIAE. .......ooviiiiieiieeee et eaee e DIVISION 1700
Cement, Fly Ash, Silica Fume, Slag Cement and Blended Supplemental

COMENTITIOUS. ... eevveieeeeeiee ettt e et e ettt e e et e e et e e e etaeeeensaeeeeesaeeesesteeesensseessnneeeeenanes oeen DIVISION 2000
LT .t ————— DIVISION 2400

401.3 CONCRETE MIX DESIGN

a. General. Design the concrete mixes specified in the Contract Documents.

Do not place any concrete on the project until the Engineer approves the concrete mix designs. Once the
Engineer approves the concrete mix design, do not make changes without the Engineer’s approval.

Take full responsibility for the actual proportions of the concrete mix, even if the Engineer assists in the
design of the concrete mix.

Provide aggregate gradations that comply with DIVISION 1100 and Contract Documents.

Admixture dosage rate requirements for mix design approval and field production are provided in
subsection 401.3k.

If desired, contact the DME for available information to help determine approximate proportions to
produce concrete having the required characteristics on the project.

Submit all concrete mix designs to the Engineer for review and approval. Submit completed volumetric
mix designs on KDOT Form No. 694 and all required attachments at least 60 days prior to placement of concrete on
the project. The Engineer will provide an initial review of the design within 5 business days following submittal.

Include the following information:

(1) Test data from KT-73 tested at 28 days, KT-79 tested at 28 days or AASHTO T-277 tested at 56 days.
Provide test results on a minimum of 1 set of 3 cylinders for each mix, tested at the highest water to cementitious
material ratio that meets subsection 401.3h. Submit accelerated cure procedures for the Engineer’s approval.

(2) Test data from ASTM C 1567 for blended cements meeting subsection 401.3j. for all concrete utilizing
all actual materials proposed for use on the project at designated percentages.

(3) Single point grading for the combined aggregates along with a plus/minus tolerance for each sieve. Use
plus/minus tolerances to perform quality control checks and by the Engineer to perform aggregate grading
verification testing. The tests may be performed on the combined materials or on individual aggregates, and then
theoretically combined to determine compliance.

(4) Laboratory 28-day compressive strength test results on a minimum of 1 set of 3 cylinders produced
from the mix design with the highest water to cementitious ratio for the project, utilizing all actual materials
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proposed for use on the project at designated percentages. The average compressive strength shall exceed the
strength requirements for the Grade specified in the Contract Documents as determined by subsection 401.3b.
Perform compressive strength tests according to KT-76.

(5) Historical mix production data for the plant producing concrete for the project to substantiate the
standard deviation selected for use in subsection 401.3b., if applicable.

(6) Necessary materials to enable the Engineer to test the mix properties, if applicable.

(7) Batching sequence. Consider the location of the concrete plant in relation to the job site, and identify
when and at what location the water reducer or plasticizer is added to the concrete mixture.

Submit complete mix design data including proportions and sources of all mix ingredients, and the results of
strength and permeability tests representing the mixes proposed for use. The data may come from previous KDOT
project records or a laboratory regularly inspected by Cement and Concrete Reference Laboratory (CCRL). Data from
other sources will only be accepted if testing was conducted or witnessed by personnel certified in Hardened Concrete
Properties (HCP) according to the Policy and Procedures Manual for The Certified Inspection and Testing (CIT)
Training Program.

After initial review, the Engineer will perform any testing necessary to verify the design. This may include
a 3-cubic yard test batch at the producing plant. Do not make changes to the Approved Concrete Mix Design
without the Engineer’s approval. Limited adjustments may be made to admixture dosages and aggregate
proportions in accordance with subsection 401.3i. and subsection 403.4e. These adjustments must be recorded and
submitted to the Engineer.

Mix designs will remain approved when verification testing for strength and permeability conducted within
the last 12 months indicate continued compliance with the specifications and percentages of constituents including
aggregate and cementitious materials and product, type and supplier of admixtures remain the same. Test results on
the same mix from other sources are acceptable.

Improvements in concrete strength, workability, durability and permeability are possible if the combined
aggregate grading is optimized. Procedures found in ACI 302.1 or other mix design techniques, approved by the
Engineer, are acceptable in optimizing the mix design.

Delay the commencement of tests for temperature, slump, and air content and molding of field cylinders
from 4 to 4'4 minutes after the sample has been taken from a continuous mixer. If a batch type mixer is used, take
the tests at the point of placement and begin testing immediately.

b. Required Compressive Strength for Concrete Mix Design. The required compressive strength for
mix design approval shall be based on previous data from similar mix designs or according to subsection
401.1b.(2).

(1) Concrete Mix Design Based on Previous Data. Provide concrete mix designs based on previous 28-day
compressive strength test data from similar concrete mixtures. Similar mixtures are within 1000 psi of the specified
28-day compressive strength, and are produced with the same type and sources of cementitious materials,
admixtures and aggregates.

Consider sand sources the same, provided they are not more than 25 miles apart on the same river and no
tributaries enter the river between the 2 points. Consider crushed locations similar if they are mined in one
continuous operation, and there is no significant change in geology. Mixes that have changes of more than 10% in
proportions of cementitious materials, aggregates or water content are not considered similar.

Air entrained mixes are not considered similar to non-air entrained mixes.

Mixes tested with admixtures are not the same as mixes tested without those admixtures.

Test data should represent at least 30 separate batches of the mix. One set of data is the average of at least
2 cylinders from the batch. The data shall represent a minimum of 45 days of production within the past 12 months.

Do not include data over 1 year old. When fewer than 30 data sets are available, the standard deviation of
the data must be corrected to compensate for the fewer data points.

Provide a 4000 psi concrete with a f’cr greater than or equal to 5200 psi. Otherwise provide a concrete mix
design that will permit no more than 5% of the 28-day compressive strength tests to fall below the specified 28-day
compressive strength (f’c) based on equation A, and no more than 1% of the 28-day compressive strength tests to
fall below the specified 28-day compressive strength (f’c) by more than 500 psi based on equation B.

Equation A: fler =f'c + 1.62+kxs

Equation B: fcr = (fc-500) + 2.24+kss

337




15-04005
Sheet 3 of 13

Where: f’cr = average 28-day compressive strength required to meet the above criteria.
f'’c = specified 28-day compressive strength
s = standard deviation of test data
k = constant based on number of data points
n = number of data points

k=1.3-n/100, where 15< n <30
k=1, where n> 30

Provide a concrete mix design that has an average compressive strength that is equal to the larger of
Equation A or Equation B. Submit all supporting test data with the mix design.

(2) All Other Concrete Mix Designs. For concrete mixes that have fewer than 15 data points, or if no
statistical data is available, use Equations A and B to calculate f’cr using the following values.

s =20% of the specified 28-day compressive strength (f'c)
k=1

c. Portland Cement and Blended Hydraulic Cement. Unless specified otherwise in the Contract
Documents, select the type of portland cement or blended hydraulic cement according to TABLE 401-1.

TABLE 401-1: PORTLAND CEMENT & BLENDED HYDRAULIC CEMENT
Concrete for: Type of Cement Allowed
On Grade Concrete Type IP(x) Portland-Pozzolan Cement
Type IS(x) Portland- Slag Cement
Type IT(Ax)(By) Ternary Blended Cement
Type IL(x) Portland-Limestone Cement

Type 11 Portland Cement
All Concrete other than On Type I Portland Cement
Grade Concrete. Type IP(x) Portland-Pozzolan Cement

Type IS(x) Portland- Slag Cement

Type IT(Ax)(By) Ternary Blended Cement
Type IL(x) Portland Limestone Cement

Type II Portland Cement

High Early Strength Concrete Type III Portland Cement

Type I, IP(x), IS(x), IT(Ax)(By), Type IL(x) or II
Cement may be used if strength and time
requirements are met.

d. Blended Cement Concrete. When approved by the Engineer, the concrete mix design may include
SCMs such as fly ash, slag cement, silica fume or blended SCM from an approved source as a partial replacement
for portland cement or blended hydraulic cement except where controlled in SECTIONS 402, 403 or 404. Obtain
the Engineer’s approval before substituting SCMs for Type III cement. Changes in SCM or cement will require a
new mix design approval.

(1) Cements meeting SECTION 2001 are not field blended cements.

(2) Cements with SCMs added at the concrete mixing plant are field blended cements.

(3) Supplementary materials can be combined with cement to create field blended cements. Do not exceed
allowable substitution rates noted in TABLE 401-2. Substitute 1 pound of SCM for 1 pound of cement.

(4) SCMs in prequalified cements are to be included in the total combined substitution rate.
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TABLE 401-2: ALLOWABLE SUBSTITUTION RATE FOR
SUPPLEMENTARY CEMENTITIOUS MATERIAL.
Material Substitution Rate*
Slag Cement 40% Maximum
Fly Ash 25% Maximum
Blended SCM 25% Maximum
Limestone 10% Maximum
Silica Fume 5% Max
Total Combined 50%

* Total Substitution Rate includes material in preblended cements and blended SCMs.

(5) When used, add silica fume with other cementitious materials during batching procedures. If the silica
fume cannot be added to the cementitious materials, add the loose silica fume to the bottom of the stationary drum
that is wet, but has no standing water, before adding the dry materials. The Engineer may approve shreddable bags
on a performance basis, only when a central batch mixing process is used. If so, add the bags to half of the mixing
water and mix before adding cementitious materials, aggregate and remainder of water.

Mix silica fume modified concrete for a minimum of 100 mixing revolutions.

e. Strength. Design concrete to meet TABLE 401-3.

TABLE 401-3: CONCRETE STRENGTH REQUIREMENTS
Specified 28 Day Compressive Strengths, minimum, psi f’c

Grade Of_ Non Air Entrained/Air Entrained Concrete
Concrete:

Grade 7.0 7,000

Grade 6.0 6,000

Grade 5.0 5,000

Grade 4.5 4,500

Grade 4.0 4,000

Grade 3.5 3,500

Grade 3.0 3,000

Grade 2.5 2,500

f. High Early Strength Concrete (HESC). Design the high early strength concrete mix to comply with
strength and time requirements specified in the Contract Documents.

Unless otherwise specified, design high early strength concrete for pavement at a minimum of 1 of the
Contractor’s standard deviations above 2400 psi (cylinders) at 24 hours. If no statistics are available, design a
HESC with a compressive strength greater or equal to 2880 psi.

Submit complete mix design data including proportions and sources of all mix ingredients, and the results of
time and strength tests representing the mixes proposed for use. The strength and time data may come from previous
KDOT project records or from an independent laboratory, and shall equal or exceed the strength and time requirements
listed in the Contract Documents.

g. Slump. Designate a slump for each concrete mix design that is required for satisfactory placement of the
concrete application not to exceed 5 inches except where controlled by maximum allowable slumps stated in
SECTIONS 402, 403 and 404. Reject concrete with a slump that limits the workability or placement of the
concrete.

h. Permeability. Supply concrete meeting the permeability requirements specified in SECTION 402 for
structural concrete and SECTION 403 for on grade concrete. Permeability testing from KT-73 tested at 28 days,
KT-79 tested at 28 days or AASHTO T-277 tested at 56 days is required for all bridge overlays, Moderate
Permeability Concrete, and any project with over 250 cubic yards of concrete (this includes structural concrete, on
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grade concrete etc.). The field verification test procedure must be the same test procedure as the mix design
approval test.

There are no permeability requirements for concrete for prestressed concrete members as specified in
SECTION 404.

i. Air Content. Determine air content by KT-18 (Pressure Method) or KT-19 (Volumetric Method). With
the exception of concrete for pavement as shown in SECTION 403, use the middle of the specified air content
range of 6.5 + 1.5% for the design of air entrained concrete. Maximum air content is 10%. Take immediate steps to
reduce the air content whenever the air content exceeds 8%.

j. Alkali Silica Reactivity. If the concrete mix design includes supplemental cementitious materials
(SCMs), provide mortar expansion test results from ASTM C 1567 as part of mix design approval unless meeting the
minimum requirements shown in TABLE 401-4. Use the project’s mix design concrete materials at their designated
percentages. Provide a mix with a maximum expansion of 0.10% at 16 days after casting. Provide ASTM C 1567
results on an annual basis.

TABLE 401-4: MINIMUM SCM CONTENT REQUIRED TO WAIVE ASTM C 1567 TESTING

Type of Coarse Aggregate Sweetener# Pmporf;g?aﬁé%mga?iggupseﬁ:?:r\gf ight of
Slal ClassC | ClassF Silica

# See TABLE 1102-2 or TABLE 1116-1 Cemgnt Fly Ash | Fly Ash Fume
Crushed Sandstone 25% Any*
Crushed Limestone or Dolomite ASTM C 1567 25% Any*
Siliceous Aggregate Meeting subsection 1102.2a.(2) or Testing Required 25% Anv*
1116.2a.(2) ° ny
Any combination of Limestone (or Dolomite or Sandstone)
and Siliceous Aggregate meeting subsection 1102.2a.(2) or Any* >15% Any* Any*
1116.2a.(2) or any TMA

*Subject to the maximum allowable percentages in TABLE 401-2.
ASTM C 1567 Testing can be waived for ternary mix designs with approval of the KDOT Bureau of
Research.

k. Admixtures for Acceleration, Air-Entraining, Plasticizing, Set Retardation and Water Reduction.
Verify that the admixtures used are compatible and will work as intended without detrimental effects. Use the dosages
recommended by the admixture manufacturers. Incorporate and mix the admixtures into concrete mixtures
according to the manufacturer’s recommendations. Determine the quantity of each admixture for the concrete mix
design.

(1) Accelerating Admixture. When specified in the Contract Documents, or in situations that involve contact
with reinforcing steel and require early strength development to expedite opening to traffic, a non-chloride accelerator
may be approved. The Engineer may approve the use of a Type C or E accelerating admixture. A Grade 2 calcium
chloride accelerator may be used when patching an existing pavement more than 10 years old.

Add the calcium chloride by solution (the solution is considered part of the mixing water).

e For a minimum cure of 4 hours at 60°F or above, use 2% (by dry weight of cement) calcium chloride.

e For a minimum cure of 6 hours at 60°F or above, use 1% (by dry weight of cement) calcium chloride.

(2) Air-Entraining Admixture. When specified, use an air-entraining admixture in the concrete mixture. If
another admixture is added to an air-entrained concrete mixture, determine if it is necessary to adjust the air-
entraining admixture dosage to maintain the specified air content.

(3) Water-Reducers and Set-Retarders. A water-reducing admixture for improving workability may be
required. If unfavorable weather or other conditions adversely affect the placing and finishing properties of the
concrete mix, the Engineer may allow the use of water-reducers and set-retarders. Verify that the admixtures will work
as intended without detrimental effects. If the Engineer approves the use of water-reducers and set-retarders, their
continued use depends on their performance.
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(4) Plasticizer Admixture. A plasticizer is defined as an admixture that produces flowing concrete, without
further addition of water, and/or retards the setting of concrete. Flowing concrete is defined as having a slump equal to
or greater than 7 ' inches while maintaining a cohesive nature.

Manufacturers of plasticizers may recommend mixing revolutions beyond the limits specified in subsection
401.8. If necessary, address the additional mixing revolutions in the concrete mix design. The Engineer may allow up
to 60 additional revolutions when plasticizers are designated in the mix design.

Before the concrete mixture with a slump equal to or greater than 7 % inches is used on the project, conduct
tests on at least 1 full trial batch of the concrete mix design in the presence of the Engineer to determine the adequacy
of the dosage and the batching sequence of the plasticizer to obtain the desired properties. Determine the air content of
the trial batch both before and after the addition of the plasticizer. Monitor the slump, air content, temperature and
workability at regular intervals of the time period from when the plasticizer is added until the estimated time of
completed placement. At the discretion of the Engineer, if all the properties of the trial batch remain within the
specified limits, the trial batch may be used in the project.

Do not add water after plasticizer is added to the concrete mixture.

(5) Field Adjustment to Admixtures. Limited adjustments to the dosage rate of accelerators, set-retarders,
water reducers, and air-entraining admixtures are permitted to compensate for environmental changes during placement
without a new concrete mix design or trial batch. Test the concrete for temperature, air content, and slump whenever
changes are made to the dosage rates to ensure continued compliance with the specifications. The allowable
adjustments are based on the dose used in the Approved Concrete Mix Design and according to the following:

e Do not exceed the accelerator dosage used in the Approved Concrete Mix Design. The accelerator

dosage may be reduced or eliminated as needed. Redosing accelerators is not permitted.

e  The water reducer dosage used in the Approved Concrete Mix Design sets the minimum permitted dose
for use in the field. The water reducer dose may be increased from that shown in the Approved Concrete
Mix Design provided that the slump does not to exceed the maximum designated slump. Slump
reduction may be obtained by withholding a portion of the mix water as specified in subsection 401.8a.

e Redosing of water reducers and air-entraining admixtures is permitted to control slump or air content in
the field, when approved by the Engineer, time and temperature limits are not exceeded, and at least 30
mixing revolutions remain before redosing. Redose according to manufacturer’s recommendations.

e Set retarders may be added as needed during production. Do not include set retarders in the Concrete
submitted for Mix Design Approval. Redosing retarders is not permitted. Paperwork for submitted mix
designs (Form 694) with no (zero) water reducer and/or set retarder in the original Concrete submitted
for Mix Design Approval must show the manufacturer of the admixtures that may be included in the
Project Concrete.

401.4 REQUIREMENTS FOR COMBINED MATERIALS

a. Measurements for Proportioning Materials.

(1) Cement. Measure cement as packed by the manufacturer. A sack of cement is considered as 0.04 cubic
yards weighing 94 pounds net. Measure bulk cement by weight. In either case, the measurement must be accurate
to within 0.5% throughout the range of use.

(2) Supplemental Cementitious Materials. Supplemental cementitious materials proportioning and batching
equipment is subject to the same controls as required for cement. Provide positive cut off with no leakage from the
cut off valve. Cementitious materials may be weighed accumulatively with the cement or separately. If weighed
accumulatively, weigh the cement first.

(3) Water. Measure the mixing water by weight or by volume accurate to within 1% throughout the range
of use.

(4) Aggregates. Measure the aggregates by weight, accurate to within 0.5% throughout the range of use.

(5) Admixtures. Measure liquid admixtures by weight or volume, accurate to within 3% of the quantity
required. Ifliquid admixtures are used in small quantities in proportion to the cement as in the case of air-entraining
agents, use readily adjustable mechanical dispensing equipment capable of being set to deliver the required quantity
and to cut off the flow automatically when this quantity is discharged.

b. Testing of Aggregates.

(1) Production of On Grade Concrete Aggregate (OGCA). If OGCA is required, notify the Engineer in
writing at least 2 weeks in advance of producing the aggregate. Include the source of the aggregate and the date
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production will begin. Failure to notify the Engineer, as required, may result in rejection of the aggregate for use as
OGCA. Maintain separate stockpiles for OGCA at the quarry and at the batch site and identify them accordingly.

(2) Testing Aggregates at the Batch Site. Provide the Engineer with reasonable facilities at the batch site
for obtaining samples of the aggregates. Provide adequate and safe laboratory facilities at the batch site allowing the
Engineer to test the aggregates for compliance with the specified requirements.

KDOT will sample and test aggregates from each source to determine their compliance with specifications.
Do not batch the concrete mixture until the Engineer has determined that the aggregates comply with the
specifications. KDOT will conduct sampling at the batching site, and test samples according to the Sampling and
Testing Frequency Chart in Part V. For QC/QA contracts, establish testing intervals within the specified minimum
frequency.

After initial testing is complete, and the Engineer has determined that the aggregate process control is
satisfactory, use the aggregates concurrently with sampling and testing as long as tests verify compliance with
specifications. When batching, sample the aggregates as near the point of batching as feasible. Sample from the
stream as the storage bins or weigh hoppers are loaded. If samples cannot be taken from the stream, take them from
approved stockpiles, or use a template and sample from the conveyor belt. If test results indicate an aggregate does
not comply with specifications, cease concrete production using that aggregate. Unless a tested and approved
stockpile for that aggregate is available at the batch plant, do not use any additional aggregate from that source and
specified grading until subsequent testing of that aggregate indicate compliance with specifications. When tests are
completed and the Engineer is satisfied that process control is satisfactory, production of concrete using aggregates
tested concurrently with production may resume.

c. Handling of Materials.

(1) Approved stockpiles are permitted only at the batch plant and only for small concrete placements or for
maintaining concrete production. Mark the approved stockpile with an "Approved Materials" sign. Provide a
suitable stockpile area at the batch plant so that aggregates are stored without detrimental segregation or
contamination. At the plant, limit stockpiles of tested and approved coarse, fine and intermediate aggregate to 250
tons each, unless approved for more by the Engineer. If mixed aggregate is used, limit the approved stockpile to 500
tons, the size of each being proportional to the amount of each aggregate to be used in the mix.

Load aggregates into the mixer such that no material foreign to the concrete or material capable of
changing the desired proportions is included.

(2) Segregation. Do not use segregated aggregates. Previously segregated materials may be thoroughly re-
mixed and used when representative samples taken anywhere in the stockpile indicated a uniform gradation exists.

(3) Cement and Supplemental Cementitious. Protect cement and supplemental cementitious materials in
storage or stockpiled on the site from any damage by climatic conditions which would change the characteristics or
usability of the material.

(4) Moisture. Provide aggregate with a moisture content of +£0.5% from the average of that day. If the
moisture content in the aggregate varies by more than the above tolerance, take whatever corrective measures are
necessary to bring the moisture to a constant and uniform consistency before placing concrete. This may be
accomplished by handling or manipulating the stockpiles to reduce the moisture content, or by adding moisture to
the stockpiles in a manner producing uniform moisture content through all portions of the stockpile.

Handheld moisture-determining devices are permitted. For plants equipped with an approved accurate
moisture-determining device capable of continuously determining the free moisture in the aggregates, and
provisions made for batch to batch correction of the amount of water and the weight of aggregates added, the
requirements relative to manipulating the stockpiles for moisture control will be waived. Approval and accuracy of
the moisture-determining device is based on daily comparisons with KT-24 or ASTM C 566 and at the discretion of
the Engineer. Any procedure used will not relieve the producer of the responsibility for delivering concrete of
uniform slump within the limits specified.

(5) Separation of Materials in Tested and Approved Stockpiles. Only use KDOT Approved Materials.
Provide separate means for storing materials approved by KDOT. If the producer elects to use KDOT Approved
Materials for non-KDOT work, during the progress of a project requiring KDOT Approved Materials, inform the
Engineer and agree to pay all costs for additional material testing.

Clean all conveyors, bins and hoppers of any unapproved materials before beginning the manufacture of
concrete for KDOT work.
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401.5 MORTAR AND GROUT

a. General. Follow the proportioning requirements in subsections 401.5b. and c. for mortar and grout
unless otherwise specified in the Contract Documents, including altering the proportions when a minimum strength
is specified.

b. Mortar. Mortar is defined as a mixture of cementitious materials, FA-M aggregate and water, which
may contain admixtures, and is typically used to minimize erosion between large stones or to bond masonry units.

Proportion mortar for laying stone for stone rip-rap, slope protection, stone ditch lining or pavement
patching at 1 part of portland cement and 3 parts of FA-M aggregate by volume with sufficient water to make a
workable and plastic mix.

Proportion mortar for laying brick, concrete blocks or stone masonry at 2 part masonry cement, > part
portland cement and 3 parts FA-M aggregate, either commercially produced masonry sand or FA-M, by volume
with sufficient water to make a workable and plastic mix.

Do not use air-entraining agents in mortar for masonry work.

The Engineer may visually accept the sand used for mortar. The Engineer may visually accept any
recognized brand of portland cement or masonry cement that is free of lumps.

c. Grout. Grout is defined as a mixture of cementitious materials with or without aggregate or admixtures to
which sufficient water is added to produce a pouring or pumping consistency without segregation of the constituent
materials and meeting the applicable specifications.

401.6 COMMERCIAL GRADE CONCRETE

If the Contract Documents allow the use of commercial grade concrete for designated items, then use a

commercial grade mixture from a ready mix plant approved by the Engineer.

The Engineer must approve the commercial grade concrete mixture. Approval of the commercial grade

mixture is based on these conditions:

e All materials are those normally used for the production and sale of concrete in the vicinity of the
project.

e  The mixture produced is that normally used for the production and sale of concrete in the vicinity of
the project.

e  The mixture produced contains a minimum cementitious content of 6 sacks (564 1bs) of cementitious
material per cubic yard of concrete.

e The water-cementitious ratio is as designated by the Engineer. The maximum water-cementitious ratio
permitted may not exceed 0.50 pounds of water per pound of cementitious material including free
water in the aggregate.

e Type L, IL, III, IP, IS or IT cement may be used unless otherwise designated. Fly ash, slag cement and
blended supplemental materials may be substituted for the required minimum cement content as
specified in subsection 401.3. No additives other than air entraining agent will be allowed. The
Contractor will not be required to furnish the results of strength tests when submitting mix design data
to the Engineer.

e In lieu of the above, approved mix designs (including optimized) for all other grades of concrete,
Grade 3.0 or above, are allowable for use as commercial grade concrete, at no additional cost to
KDOT.

Exercise good engineering judgment in determining what equipment is used in proportioning, mixing,
transporting, placing, consolidating and finishing the concrete.

Construct the items with the best current industry practices and techniques.

Before unloading at the site, provide a delivery ticket for each load of concrete containing the following
information:

e Name and location of the plant.

e Time of batching concrete.

e  Mix proportions of concrete (or a mix designation approved by the Engineer).

e Number of cubic yards of concrete batched.
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Cure the various items placed, as shown in DIVISION 700.
The Engineer may test commercial grade concrete by molding sets of 3 cylinders. This is for informational
purposes only. No slump or unit weight tests are required.

401.7 CERTIFIED CONCRETE

If KDOT inspection forces are not available on a temporary basis, the Engineer may authorize the use of
concrete from approved concrete plants. Approval for this operation is based on certification of the plant and plant
personnel, according to KDOT standards. KDOT’s approval may be withdrawn any time that certification
procedures are not followed. Contact the DME for additional information.

The Engineer will not authorize the use of certified concrete for major structures such as bridges, RCB box
bridges, RCB culverts, permanent main line and ramp pavement or other structurally, critical items.

Each load of certified concrete must be accompanied by a ticket listing mix proportions, time of batching
and setting on revolution counter, total mixing revolutions and must be signed by certified plant personnel.

401.8 MIXING, DELIVERY AND PLACEMENT LIMITATIONS

a. Concrete Batching, Mixing and Delivery. Batch and mix the concrete in a central mix plant, in a truck
mixer or in a drum mixer at the work site. Provide plant capacity and delivery capacity sufficient to maintain
continuous delivery at the rate required. The delivery rate of concrete during concreting operations must provide for
the proper handling, placing and finishing of the concrete.

Seek the Engineer’s approval of the concrete plant/batch site before any concrete is produced for the project.
The Engineer will inspect the equipment, the method of storing and handling of materials, the production procedures
and the transportation and rate of delivery of concrete from the plant to the point of use. The Engineer will grant
approval of the concrete plant/batch site based on compliance with the specified requirements. The Engineer may, at
any time, rescind permission to use concrete from a previously approved concrete plant/batch site upon failure to
comply with the specified requirements.

Clean the mixing drum before it is charged with the concrete mixture. Charge the batch into the mixing drum
such that a portion of the water is in the drum before the aggregates and cementitious material. Uniformly flow
materials into the drum throughout the batching operation. All mixing water must be in the drum by the end of the first
15 seconds of the mixing cycle. Keep the throat of the drum free of accumulations restricting the flow of materials into
the drum.

Do not exceed the rated capacity (cubic yards shown on the manufacturer’s plate on the mixer) of the mixer
when batching the concrete. The Engineer may allow an overload of up to 10% above the rated capacity for central
mix plants and drum mixers at the work site, provided the concrete test data for strength, segregation and uniform
consistency are satisfactory, and no concrete is spilled during the mixing cycle.

Operate the mixing drum at the speed specified by the mixer’s manufacturer (shown on the manufacturer’s
plate on the mixer).

Mixing time is measured from the time all materials, except water, are in the drum. If it is necessary to
increase the mixing time to obtain the specified percent of air in air-entrained concrete, the Engineer will determine the
mixing time.

If the concrete is mixed in a central mix plant or a drum mixer at the work site, mix the batch between 1 to 5
minutes at mixing speed. Do not exceed the maximum total 60 mixing revolutions. Mixing time begins after all
materials, except water, are in the drum, and ends when the discharge chute opens. Transfer time in multiple drum
mixers is included in mixing time. Mix time may be reduced for plants utilizing high performance mixing drums
provided thoroughly mixed and uniform concrete is being produced with the proposed mix time. Performance of the
plant must conform to Table Al.1 of ASTM C 94, Standard Specification for Ready Mixed Concrete. Five of the 6
tests listed in Table Al.1 must be within the limits of the specification to indicate that uniform concrete is being
produced.

If the concrete is mixed in a truck mixer, mix the batch between 70 and 100 revolutions of the drum or
blades at mixing speed. After the mixing is completed, set the truck mixer drum at agitating speed. Unless the
mixing unit is equipped with an accurate device indicating and controlling the number of revolutions at mixing
speed, perform the mixing at the batch plant and operate the mixing unit at agitating speed while travelling from the
plant to the work site. Do not exceed 300 total revolutions (mixing and agitating). An additional 60 mixing
revolutions may be allowed by the Engineer when plasticizers are designated in the mix design.
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If a truck mixer or truck agitator is used to transport concrete that was completely mixed in a stationary
central mixer, agitate the concrete while transporting at the agitating speed specified by the manufacturer of the
equipment (shown on the manufacturer’s plate on the equipment). Do not exceed 200 total revolutions (additional
re-mixing and agitating).

Provide a batch slip including batch weights of every constituent of the concrete and time for each batch of
concrete delivered at the work site, issued at the batching plant that bears the time of charging of the mixer drum
with cementitious materials and aggregates. Include quantities, type, product name and manufacturer of all
admixtures on the batch ticket.

On paving projects and other high volume work, the Engineer will evaluate the haul time, and whether
tickets will be collected for every load. Thereafter, random checks of the loads will be made. Maintain all batch
tickets when not collected.

When non-agitating equipment is used for transportation of concrete, place within 30 minutes of adding the
cement to the water. Provide approved covers for protection against the weather when required by the Engineer.

When agitating equipment is used for transportation of the concrete, place concrete within the time and
temperature conditions shown in TABLE 401-5.

TABLE 401-5: AMBIENT AIR TEMPERATURE AND
AGITATED CONCRETE PLACEMENT TIME

Time limit agitated concrete must be

T = Ambient Air Temperature

at Time of Batching (°F) placed within, after the addition of Admixtures
cement to water (hours)

T<75 1% All Cases
75<T<90 1 None
75<T<90 1% Set Retarder

Time limit agitated concrete must be Admixtures

Tc= Concrete Temperature at

time of placement (°F) placed within, after the addition of

cement to water (hours)
90 <T. Ya All Cases

Othe.r conc.11t1or.15 contributing to Y, All Cases
quick stiffening of concrete

Do not use concrete that has developed its initial set. Regardless of the speed of delivery and placement, the
Engineer will suspend the concreting operations until corrective measures are taken, if there is evidence that the
concrete cannot be adequately consolidated.

Weather conditions and the use of admixtures can affect the set times for the concrete. Do not use the time
limits and total revolutions as the sole criterion for rejection of concrete. Exceed the time limits and total revolutions
only after demonstrating that the properties of the concrete can be improved. Evaluation of the consistency and
workability should be taken into consideration. Reject concrete that cannot be adequately consolidated.

Adding water to concrete after the initial mixing is prohibited, with this exception:

If the concrete is delivered to the work site in a truck mixer, the Engineer will allow water (up to 2 gallons per cubic
yard) be withheld from the mixture at the batch site, and if needed, added at the work site to adjust the slump to the
specified requirements. Determine the need for additional water as soon as the load arrives at the construction site.
Use a calibrated water-measuring device to add the water, and add the water to the entire load. Do not add more
water than was withheld at the batch site. After the additional water is added, turn the drum or blades an additional
20 to 30 revolutions at mixing speed. The Engineer will supervise the adding of water to the load, and will allow
this procedure only once per load. Conduct all testing for acceptance and produce any required cylinders after all
water or admixtures have been added.

Do not add water at the work site if the slump is within the designated slump tolerance, even if water was
withheld.

Do not add water at the work site if the percent air is above 8%, regardless of the slump, even if water was
withheld.

Do not withhold and add water if plasticizer is added to the concrete mixture at the batch site.

If at any time during the placement of concrete it is determined that redosing with water is adversely
affecting the properties of the concrete, the concrete will be rejected and the Engineer will suspend the practice.
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b. Placement Limitations.

(1) Placing Concrete at Night. Do not mix, place or finish concrete without sufficient natural light, unless
an adequate, artificial lighting system approved by the Engineer is provided.

(2) Placing Concrete in Cold Weather. Unless authorized by the Engineer, discontinue mixing and
concreting operations when the descending ambient air temperature reaches 40°F. Do not begin concreting
operations until an ascending ambient air temperature reaches 35°F and is expected to exceed 40°F.

If the Engineer permits placing concrete during cold weather, aggregates may be heated by either steam or
dry heat system before placing them in the mixer. Use an apparatus that heats the mass uniformly and is so arranged
as to preclude the possible occurrence of overheated areas which might injure the materials. Do not heat aggregates
directly by gas or oil flame or on sheet metal over fire. Aggregates that are heated in bins, by steam-coil or water-
coil heating, or by other methods not detrimental to the aggregates may be used. The use of live steam on or
through binned aggregates is prohibited. Unless otherwise authorized, maintain the temperature of the mixed
concrete between 50 to 90°F at the time of placing. Do not, under any circumstances, continue concrete operations
if the ambient air temperature is less than 20°F.

If the ambient air temperature is 35°F or less at the time the concrete is placed, the Engineer may require
that the water and the aggregates be heated to between 70 and 150°F.

Do not place concrete on frozen subgrade or use frozen aggregates in the concrete.

Make adjustments for potential longer set time and slower strength gain for concrete with SCMs. Adjust
minimum time requirements as stated in SECTION 710 for concrete used in structures. For concrete paving, be
aware of the effect that the use of SCMs (except silica fume) may have on the statistics and moving averages.

401.9 INSPECTION AND TESTING

Unless otherwise designated in the Contract Documents or by the Engineer, obtain samples of fresh
concrete for the determination of slump, weight per cubic yard and percent of air from the final point of placement.

The Engineer will cast, store and test strength and permeability test specimens in sets of 3.

KDOT will conduct the sampling and test the samples according to DIVISION 2500 and the Sampling and
Testing Frequency Chart in Part V. For QC/QA contracts, establish testing intervals within the specified minimum
frequency.

The Engineer will reject concrete that does not comply with specified requirements.

The Engineer will permit occasional deviations below the specified cementitious content, if it is due to the
air content of the concrete exceeding the designated air content, but only up to the maximum tolerance in the air
content.

Continuous operation below the specified cementitious content for any reason is prohibited.

As the work progresses, the Engineer reserves the right to require the Contractor to change the proportions
if conditions warrant such changes to produce a satisfactory mix. Any such changes may be made within the limits
of the specifications at no additional compensation to the Contractor.

01-09-17 R (DAM)
Dec-17 Letting
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APPENDIX A - NON-MANDATORY INFORMATION
SUGGESTED GUIDELINES FOR MEETING KDOT’S PERMEABILITY SPECIFICATIONS

General:

Water and chlorides permeate through the mortar and paste of the concrete mixes. They do not readily
permeate through the larger aggregates. Permeability can be improved by decreasing the mortar and paste of the
concrete mix and increasing the coarse aggregate portions.

The use of optimized mix designs, blended cements, and/or supplementary cementitious materials (SCMs)
can reduce the permeability of concrete. SECTIONS 1102 and 1116, Aggregates for Concrete describes optimized
aggregate gradations for concrete mixes. Additional testing for alkali silica reaction (ASR) is required when SCMs
are used in concrete as per SECTION 401. The amount of SCMs required to pass the ASR testing may be different
than the amount required to comply with the permeability specifications. SCMs may also lower the necessary water
cement (w/c) ratio and may slow set times and strength gain.

Optimizing the coarse aggregate gradations can decrease permeability. This includes mixes with more than
60% retained on the # 8 sieve and gradations with fineness modulus above 4.75. A fineness modulus of over 5.0 can
yield even better results. Use the largest practical nominal maximum size aggregate allowed.

In general, keeping the w/c ratio below 0.43 may help meet the permeability specifications, as may lower
cementitious content mixes when using Type I/Il cements. These two properties control the paste in the mix.
Concrete mixes with less than 25% paste (as displayed on KDOT Form 694) are more likely to pass the permeability
specifications. Acceptable concrete can be mixed with paste contents of 23% or lower. Water cement ratios below
0.39 often do not provide enough water for all constituents to properly react, especially when admixtures are used,
and may be counterproductive. High early strength concrete mixes using Type III cement and higher cementitious
contents have also been able to pass the Standard Permeability requirements because of their low w/c ratios.

In general, the use of water reducers is helpful in reducing the paste content. Material compatibilities,
following the admixture suppliers’ recommendations for dosage rates, and the order of introduction of the chemicals
into the mix are paramount to meeting KDOT specifications. Contractors should work with their admixture suppliers
to find an admixture that works well with their combination of materials.

Changes made to an approved mix design will change the permeability, especially additional water, or
redosing water that was withheld from the mix at a concrete plant. It is also recommended that concrete producers
verify their mixes with a minimum of 3 cubic yards after doing their laboratory mix designs.

Standard Permeability Concrete (SPC) Requirements:
Volume of Permeable Voids 12.0% max, or
Surface Resistivity 9.0 kQ-cm min, or
RCPT 3000 Coulombs max.

The SPC requirements may be met without the use of optimized mix designs, blended cements or SCMs.
With certain aggregates, 25% slag cement will be required to pass the ASR testing. With other aggregates, a
minimum of 40% slag cement by weight of total cementitious materials is usually needed. Some fly ashes require a
minimum of 25% of the total cementitious material to pass the ASR test. Class C fly ash will react differently than
Class F fly ash.

Some people believe that lower absorption aggregates have a better chance of meeting the permeability
specification, but higher absorption aggregates have been used in concrete mixes utilizing these guidelines and have
met the SPC specifications. KDOT has found that the properties of the concrete are often more important than the
absorption of the aggregate when meeting this specification.

Moderate Permeability Concrete (MPC) Requirements:
Volume of Permeable Voids 11.0% max, or
Surface Resistivity 13.0 kQ-cm min, or
RCPT 2000 Coulombs max.

Concrete mixes for MPC will require aggregates with a minimum Soundness of 0.95, a maximum LA Wear
of 40, and a minimum Acid Insoluble Residue of 85%. These aggregates, by nature, are harder aggregates with very
low absorption. MPC may rely more heavily on optimized gradations, blended cements or SCMs in order to meet
the specification. Consideration could be given to ternary blends of cementitious materials, using more than one
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SCM, or combining a blended cement with an additional SCM. Combinations of 25% to 30% slag cement with as
little as 10% to 25% Class C fly ash have been very effective in keeping permeabilities below the level required for
MPC. Incorporation of 20% Class F Fly Ash will often satisfy the requirements of the MPC specification.

Low Permeability Concrete (LPC) Requirements:
Volume of Permeable Voids 9.5% max, or
Surface Resistivity 27.0 kQQ-cm min, or
RCPT 1000 Coulombs max.

LPC will also use harder aggregates with very low absorption. These mixes must be optimized with the
MA-6 gradation. Mix designs with 5% silica fume and 95% Type I/Il cement often meet the LPC requirements.
These mixes have traditionally been known as silica fume concrete. Ternary mix designs are useful in meeting these
requirements. Consider using 3% to 5% silica fume with 25% to 30% slag cement, or 25% to 30% slag cements with
10% to 25% Class C fly ash. Class F fly ash alone may also be effective in reducing the permeability to these levels.

Contact KDOT’s Bureau of Research or the District Office for additional guidance in meeting the
Permeability Specifications.
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

HMA BOND STRENGTH

Page 600-2, subsection 602.1. Add the following bid item:
BID ITEMS
Emulsified Asphalt

UNITS
Square Yard

Page 600-31, delete subsection 602.11c. and replace with the following:

c. Emulsified Asphalt. The Engineer will measure emulsified asphalt used for tack to the unit of
measure specified in the Contract Documents. Payment for "Emulsified Asphalt" at the contract unit price is full
compensation for the specified work.

The minimum asphalt residue required is 0.03 gallons/square yard.

Page 600-32, add the following new subsection:
602.12 BOND STRENGTH OF HOT MIX ASPHALT TACK COAT

a. General. The Engineer will determine the bond strength of the HMA tack coat according to KT-78
Method for Determining the Tensile Adhesive Strength of Asphalt Pavement Tack Coat. Take random samples
from each lift placed, at a frequency determined by the Engineer and at locations selected by the Engineer. The
recommended testing frequency is shown in TABLE 602-19.

TABLE 602-19: RECOMMENDED BOND TEST FREQUENCY

TensEI;SStress Bond Condition Recommended Test Frequency
>70 good 1 test per week
35-69 fair 2 tests per week
<35 poor test each day

For each test the Engineer will generate one random longitudinal location to obtain the bond strength
samples. At the longitudinal test location, obtain two samples according to KT-78. At the random longitudinal
location, the Engineer will generate two random transverse locations for each half of the paved lane. The outside
lane sample will be obtained at a random location between 6 to 11 feet from the centerline of the roadway. The
inside lane sample will be obtained at a random location between 1 to 6 feet from the centerline of the roadway.
With the Engineer present, obtain the samples within 24 hours of the material being placed. Present the cores to
the Engineer who will immediately transport the cores to the KDOT Field lab.

Dry the core holes, tack the sides and bottom, fill them with a HMA mixture (approved for the project)
and properly compact it by the end of the next working day.

The Engineer will evaluate the samples using KT-78, within 48 + 2 hour after the HMA was placed. The
tensile stress for the test will be determined by using the lowest tensile stress of the two samples. When the
evaluation of the test falls on a non-working day, then the test will be performed on the next working day. The
Engineer will provide a copy of the results to the Contractor by the end of the working day on which the test is
performed.

If the tensile stress of a test is less than 35 psi, suspend plant production and paving. Follow the Best
Management Processes to verify proper placement of tack material.

07-01-15 C&M (BTH)
Jul-15 Letting
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APPENDIX A

Kansas Department of Transportation
Best Management Practices: Checklist for Emulsion Bonding Liquid (EBL) for use
through a Spray-Paver

Emulsion Bonding Liquid (EBL) is a polymerized emulsion used primarily undiluted at rates dependent on the
existing pavements macro-texture to meet the requirements of this specification.

PREPARATION:

Understand condition (previous use) of delivery tankers and steps taken to minimize risk of contamination to
the asphalt emulsion. Cross contamination of cationic EBL and anionic EBL emulsions can cause issues
during paving operations including the ability of the nozzles to spray a proper fan pattern and clogging of the
nozzles.

Remove accumulated dust and dirt from the road surface by mechanical brooming.

At the beginning of each day of paving the spray-paver should demonstrate the ability to spray a proper
emulsion fan pattern by setting the EBL quantity to the day’s target rate with the screed extended to the lane’s
paving width. The length of pavement sprayed should be sufficient to determine if all nozzles are working
and the pattern is uniform.

STORAGE/HANDLING:

Prevent contamination by water, oils or other liquids.

Prevent contamination by other incompatible emulsions. Check with emulsion supplier if there is a question.
Protect the EBL from freezing and boiling temperatures that break the emulsion and cause separation into
asphalt and water. EBL should not be stored on-site (tanker is exposed to the weather) for long periods during
cold weather conditions. A good practice is to use material within 24 hours of delivery.

Protect from localized overheating caused by high temperature heating coils and surface heating pads. Where
steam, hot oil or direct fire must be used, controls must keep coil surfaces below 185° F.

Use bottom loading wherever possible or employ full-length drop hose to eliminate foaming. Foaming may
cause a volume gauge error and may be detrimental to the stability of the emulsion.

Allow surface crust that may form on emulsion in storage to float without disturbance. Return lines should
have outlets near the tank bottom and circulating material should not free-fall or disturb the surface crust.
High shear can break an emulsion. Enlarge clearances on new gear pumps by milling if necessary.

Prevent unnecessary circulation that can cause drop in emulsion viscosity and stability.

Do not agitate emulsion with forced air as it may cause the emulsion to break.

TRANSFER VEHICLE:

The Transfer Vehicle can heat the asphalt emulsion to the specified temperature range so that it is fluid
enough to spray from the nozzles. The process for increasing the temperature of the EBL should be
completed gradually so as not to prematurely break the emulsion.

For EBL, the specified application temperature is 120°F to 180°F. Excessive heat and/or pumping can cause
the emulsion to break thereby causing the nozzles to clog or spray an unsatisfactory pattern.

APPLICATION:

At the beginning of each day of paving and after prolonged delays the spray-paver should demonstrate the
ability to spray a proper emulsion fan pattern (at full width). A prolonged delay may be defined as a 10
minute or longer cessation of HMA placement to the existing paving surface. If a prolonged delay is
encountered a header should be built and the existing surface prepped for the continuation of paving
operations.

The initial acceleration of the paver to operating speed can be achieved by manual or automatic control. If
automatic is selected the paver operator should ensure that the speed differential is not so great as to leave a
screed plate indention in the newly applied material. If manual control is selected care should be taken to
ensure that the proper rate and consistency of emulsion is achieved.
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e Allowing the EBL to spray slightly wider than the lane’s width (~3 inches on the shoulder side) can be a
guide for monitoring emulsion application.

e  The joint side of the first paving pass should have the EBL extending beyond the HMA.

e The emulsion being sprayed under the paver should always look consistent. If it isn’t refer to Appendix 1 —
Trouble shooting.

e For bonded dense graded projects, the nozzle size is usually smaller than those used in UBAS. Typically, the
nozzle size and spray-paver type should be recorded and notice be given if the nozzles are changed during the
project.

e For application consistency, the EBL quantities can be measured and calculated each time the spray-paver is
refilled from the transfer vehicle.

e Paver speed and HMA material supply is critical to proper spray patterns. A speed too slow can cause
irregular spray patterns.

e The proper EBL application will meet the Bond Strength Requirements in TABLE 602-19, this specification.
O An open or rough textured surface may require more EBL than a surface that is tight or one that is

flushed with asphalt.
= Open or rough texture may be milled surfaces, UBAS ,chip seals, and some concrete pavements
= Tight Texture may be new HMA surfaces, fog seals, hot in-place recycled surface

e The EBL’s performance may be reduced if it is allowed to break prior to the placement and compaction of the
HMA overlay. If paving operations have stopped momentarily and the EBL has broken prior to the
application of HMA then a reduced rate of EBL may be applied over the already broken material prior to the
continuation of regular paving operations. One example of this is at the startup of operations when the spray-
paver demonstrates the nozzles ability to apply a uniform coverage.

SPECIAL CONSIDERATIONS:

e If the spray nozzles are not delivering a uniform coverage the paver’s speed may not be sufficient to supply
the necessary spray bar pressure to apply the EBL. For other solutions refer to Appendix 1 — Trouble
Shooting.

ASPHALT EMULSION SUPPLIER:

e Asphalt particle size has an effect on the nozzles ability to spray a proper fan pattern. If the emulsion is
delivered to the project and the particle size is too large the nozzles may clog even through the emulsion is at
the higher end of the specified temperature range.

APPENDIX 1 - Trouble Shooting

At no time should the nozzles deliver an inconsistent fan pattern. “Foggy” areas that are momentary may not be
severely detrimental as long as corrective action is taken to correct the fan pattern and the issue resolved in a short
time. When areas of pavement are not receiving any emulsion and streaks are appearing on the surface paving
operations should stop and corrective action taken.

Things to consider when determining inconsistent spray patterns;

1. Are the proper size nozzles installed and being used? Some spray-pavers have the capacity to use several
nozzle sizes at a time. If they are large nozzles the fan pattern will not cover the pavement without
increasing the EBL gallon per square yard quantity.

2. Is the paver traveling too slow? If the HMA material supply (truck count or plant speed) to the paver is
not adequate the paver may travel slower to compensate for the supply issue. If this is the case paving
operations should stop until a sufficient amount of trucks are available for proper operations.

3. Is the proper amount of EBL being delivered to the road’s surface?

4. What is the temperature of the EBL? Increasing the temperature in a uniform and controlled manner may
lower its viscosity and provide a better spray pattern.

5. Height of the spray bar can affect the width of the fan pattern. If all of the nozzles are spraying
consistently but gaps of emulsion exist on the pavement the spray bar height may need to be increased.

6. If after refilling the paver with EBL the fan pattern becomes inconsistent switching between spray
nozzles may clear the nozzles. Typically, spray-pavers have 2 or more sets of nozzles that are ready for
operation.
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APPENDIX B

Kansas Department of Transportation
Best Management Practices: Checklist for Tack

PREPARATION:

Consult with the emulsion supplier with respect to a particular asphalt-aggregate combination as there are few
absolute rules that will work the same under all circumstances.

Understand condition (previous use) of delivery tankers and steps taken to minimize risk of contamination to
the asphalt emulsion.

Remove accumulated dust and dirt by mechanical brooming or by flushing with air and/or water.

STORAGE/HANDLING:

Prevent contamination by water, oils or other liquids.

Prevent contamination by other incompatible emulsions.

Protect from freezing and boiling temperatures that break the emulsion and cause separation into asphalt and
water.

If water is added by contractor, then water is to be clean, potable water, free from detectable solids or
incompatible soluble salts. Test for dilution incompatibility, whenever in doubt, by diluting the emulsion in
the severest conditions anticipated (e.g., high dilution, cold water, hard water, high shear pumps). No
instability or coagulation should appear.

Protect from local overheating caused by high temperature heating coils and surface heating pads. Use of hot
water is recommended for heating emulsion. Where steam, hot oil or direct fire must be used, controls must
keep coil surfaces below 85° C (185° F).

Use bottom loading wherever possible or employ full-length drop hose to eliminate foaming. Foaming may
cause a volume gauge error.

Allow surface crust that may form on emulsion in storage to float without disturbance. Vertical tanks can
help maintain constant and minimal surface area. Return lines into tanks should have outlets near the tank
bottom and circulation should not free-fall or disturb surface crust.

Reduce high shear that can break emulsions by enlarging clearances on new gear pumps by milling if
necessary.

Prevent unnecessary circulation that can cause drop in emulsion viscosity and emulsion instability.

Do not agitate emulsion with forced air as it may cause the emulsion to break.

DISTRIBUTOR:

Review appropriate maintenance practices of distributor with driver.

Apply tack by a pressure distributor.

All nozzles on the distributor are open and functioning.

Nozzles are turned at the same angle to the spray bar; approximately 30°, depending on the manufacturer of
the distributor.

Proper height above the pavement surface provides a double or triple lap of the liquid asphalt material.
Distributor heats the asphalt emulsion to the proper temperature so that it is fluid enough to be sprayed from
the nozzles; not coming out in strings.

APPLICATION:

Proper asphalt emulsion is used; material adheres to the existing surface.

Correct amount of tack coat is sprayed on the surface, so some of the existing surface will still be visible
through the tack coat—not all of the existing pavement surface will be covered with the tack coat. Use of a
diluted asphalt emulsion tack coat (slow-setting asphalt emulsion diluted 1:1 with water) will result in
complete coverage of an extremely thin residual asphalt film.

The proper tack coat application will leave residual asphalt cement content of approximately 0.03 to 0.06
gal/yd2 on the roadway.
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0 An open-textured surface requires more tack coat than a surface that is tight or one that is “fat” or
flushed.
0 More tack coat material may be needed on a milled surface because of the increased surface area. In this
case, the application rate could be as great as 0.08 gal/yd2 of residual asphalt cement.
e The emulsion must break (change color from brown to black) and the water must evaporate from the
emulsion before the new mix can be placed over the tack coat material.
e If the overlay is to be constructed under traffic, the tack coat is normally placed only a short distance in front
of the paver; within the lane closure and far enough ahead for the tack to cure properly before the mix is laid
on top of it.

SPECIAL CONSIDERATIONS:
e Do not dilute rapid setting (RS) emulsions with water. RS emulsions require dilution with specific chemical
emulsifier solutions to produce stable dilutions.

ASPHALT EMULSION SUPPLIER:

Variables that may be causing issues are, but not limited to, the following:
e lonic charge on the asphalt emulsion

Type and concentration of the emulsifying agent

Addition of chemical modifiers

Asphalt particle size in the emulsion

Hardness and quantity of the base asphalt cement

Chemical properties of the base asphalt cement

Manufacturing variables

NOTE: Most of the list is derived from the Hot-mix Asphalt Paving Handbook
(AASHTO/FAA/FHWA/NAPA/US Corp), A Basic Emulsion Manual (Asphalt Institute) and Performance
Guidelines, Section 11(AEMA)
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

SECTION 606
MICROSURFACING
606.1 DESCRIPTION

Spread a mixture of modified emulsified asphalt, mineral aggregate, water and additives on a prepared
surface as specified in the Contract Documents.

BID ITEMS UNITS
Aggregate for Microsurfacing Ton
Emulsified Asphalt (*) (Modified) Ton
Mineral Filler Ton

*Designated Type and Grade

606.2 MATERIALS
Provide materials that comply with the applicable requirements.

Emulsified ASPRalt .......ccooiiiiiiiee s DIVISION 1200

Aggregate for MICTOSUITACING .....ovvviieririiieeiitieetieteeeteetee et ns DIVISION 1100, this
specification

WALET oottt DIVISION 2400

Conduct aggregate acceptance tests at the point of usage.

Use a Cationic Type CSS-1HM emulsified asphalt complying with SECTION 1203. |

For mineral filler, use any recognized brand of non-air-entrained portland cement that is free of lumps and
acceptable to the Engineer.

Provide a Type "C" certification for any proposed additives.

The Engineer and the Contractor will test materials according to the Contract Documents and Appendix B-
Sampling and Testing Frequency Chart-Quality Control/Quality Assurance Specifications.

606.3 CONSTRUCTION REQUIREMENTS

a. Mix Design.

(1) Job Mix Formula. Develop and submit the job mix formula and certified test results meeting the criteria
in TABLE 606-1 for the Engineer’s approval. Include aggregate type and gradation, percentage of modified
emulsion, water and cement by weight of dry aggregate in the mix.

TABLE 606-1: MICROSURFACING MIX DESIGN REQUIREMENTS

Property Test Requirements

Wear Loss ASTM D3910

(Wet Track Test) (1 hr soak) 50 g/ft, maximum
(6 day soak) 75 g/ft’, maximum

Wet Cohesion ASTM D3910

@ 30 minutes || 10 in-lbs, minimum

@ 60 minutes [ 17 in-lbs, minimum

Wet Stripping ISSA TB-114 | 90%, minimum

Mix Time @ 77°F ISSA TB-113 | Controllable to 120 seconds, minimum
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(2) Proportioning. Use the proportions in TABLE 606-2 unless otherwise shown in the Contract Documents.
Do not begin microsurfacing until the Engineer approves the mix design, materials, and construction.

TABLE 606-2: MICROSURFACING MIX PROPORTIONING
Material Units Value
Mineral Aggregate Ibs/SY dry weight 15, minimum
Modified Emulsion | Percent residue by weight 8.0, minimum
Mineral Filler Percent by weight of dry aggregate J 0.5t02.0 *
Additive Percent by weight of dry aggregate | As required

* Unless otherwise approved by the Engineer.

(3) Aggregate and Asphalt. Screen the aggregate for lumps, and weigh it before delivery to the lay down
machine. Weigh the emulsified asphalt. The Engineer will approve the screens and scales.

Provide individual volume or weight controls for proportioning each item to be added to the mix. Calibrate
and mark each material control device. Locate the devices to be accessible for ready calibration, and place so the
Engineer can determine the amount of each material used at any time.

Mineral filler may be added at the loading facility, provided the Engineer approves accurate proportioning
and metering devices, and there is no detrimental effect on the final product.

b. Surface Preparation. Immediately before applying the microsurfacing, thoroughly clean the surface of
the roadway of all foreign material and pre-wet as required.

c. Ruts. When shown in the Contract Documents, fill ruts, utility cuts and depressions in the existing
surface before placing the final surface. Cover ruts and irregularities of less than 'z inch in depth with a full width
scratch coat. Accomplish the scratch coat by using a rigid rear seal in the spreading equipment.

Independently fill ruts greater than % inch in depth using a rut filling spreader box 5 to 6 feet in width. Crown
ruts filled with a rut filling spreader box to compensate for compaction.

Ruts in excess of 1 % inches require multiple passes with the spreader box to restore the original cross section.
When multiple passes are required, carry traffic overnight on each rut-filling pass before a subsequent filling pass is
made.

d. Mixing and Spreading. Mix and spread the microsurfacing materials with a self-propelled machine
capable of accurately delivering and proportioning all of the required components. Operate the machine
continuously while loading, eliminating construction joints. Do not use lumping, balling or unmixed aggregate.

Place longitudinal joints on lane lines. Do not overlap or leave gaps in longitudinal joints. Construct a
finished microsurface with a uniform texture and free of scratches, tears and other surface irregularities. Repair the
surface if any of these conditions exist:

e more than | surface irregularity that is % inch or wider and 10 feet or longer in any 100 foot section of

the microsurface;

e more than 3 surface irregularities that are 2 inch or wider and more than 6 inches long in any 100 foot

section of the microsurface; or

e any surface irregularity that is 1 inch or wider and more than 4 inches long.

Construct finished, uniform, longitudinal and transverse joints in the microsurface. Repair the joints if any
of these conditions exist:

e  build-up of microsurface material at the joints;

e uncovered areas at the joints;

e longitudinal joints with more than % inch vertical space between the surface and a 4 foot straightedge
placed perpendicular to the joint; or

e transverse joints with more than % inch vertical space between the surface and a 4 foot straightedge
placed perpendicular to the joint.
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Construct the edges of the microsurface to follow the centerline, lane lines, shoulder lines and curb lines.
Repair edges that vary more than + 3 inches from a 100 foot straight line (or a 100 foot arch on a curved section).

Use methods approved by the Engineer to correct deficiencies in the microsurface. Construct a dense,
repaired surface with a uniform texture.

e. Curing. Provide adequate means to protect the microsurface from damage by traffic until the mixture
has cured sufficiently. Allow the surface of microsurfacing to cure so as to not adhere to or be picked up by the
tires of vehicles. Allow traffic to use the microsurfacing when cured.

Cure the material used for filling wheel ruts a minimum of 24 hours before the full width coverage is
applied.

f. Maintenance of Traffic. Maintain traffic according to DIVISION 800 and the following:

e Station 1 flagger immediately ahead of the application of the microsurfacing material and 1 flagger
immediately behind the section being cured.

e Display suitable speed limit signs and “fresh oil” signs. Move the signs forward with the flaggers as
the work progresses.

e Suspend application of the microsurface early enough each day to permit traffic to safely travel over
the completed work before sunset.

e  Repair any traffic damage to the microsurface at Contractor expense.

g. Seasonal and Weather Limitations. Construct the microsurfacing between May 1 and October 15.
Do not place microsurfacing when the ambient air temperature is less than 50°F, or the weather is foggy or raining,
or the air temperature is forecasted to go below 32°F within 24 hours following the placement.

h. Observation Period. If the microsurfacing is constructed in accordance with the seasonal limitations in
subsection 606.3g., the Engineer, along with the Contractor, will inspect the microsurfacing 30 days after work is
completed on the microsurfacing. If the seasonal limitations in subsection 606.3g. are modified, the Engineer,
along with the Contractor, will inspect the microsurfacing between May 1 and April 1 the following year. Repair
areas where there is no microsurface left in place (bare areas) as directed by the Engineer:

e In 5% the wheel paths; and

e Individual areas > 10 square yards; and

e Where the total square yards of bare areas is greater than 5% of the total square yards of the

microsurfacing.

g. Pavement Smoothness. Microsurfacing is excluded from profilograph testing, and not eligible for pay
adjustments.

606.4 MEASUREMENT AND PAYMENT

The Engineer will measure aggregate for microsurfacing, emulsified asphalt (modified) and mineral filler
by the ton. No deduction will be made for moisture in the aggregate. When sacked portland cement is used, 1 sack
equals 94 pounds.

Water used for pre-wetting the pavement surface and mix water is subsidiary to other bid items and will not
be measured for separate payment.

Material used to correct surface deficiencies in the microsurfacing will not be measured for payment.

Payment for "Aggregate for Microsurfacing", "Emulsified Asphalt (Modified)" and "Mineral Filler" at the
contract unit prices is full compensation for the specified work.
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SECTION 1109
AGGREGATE FOR MICROSURFACING

1109.1 DESCRIPTION
This specification covers aggregates for use in microsurfacing operations.

1109.2 REQUIREMENTS

a. Composition. Provide aggregate for microsurfacing that is crushed gravel, crushed calcite cemented
sandstone, or chat which is a material obtained from the mining of lead and zinc ores.

Produce crushed gravel by mechanical crushing of siliceous gravel and not containing more than 15% non-
siliceous material.

b. Quality.
o Soundness, minimum (KTMR=21) ....cccccooiiviiiiiiiiiiecieeee e 0.90
o Wear, maximum (AASHTO T 96) ..cccooiiiiiiiiiiiieiecieteeeeee e 40%

c. Product Control.
Provide material that complies with TABLE 1109-1:

TABLE 1109-1: GRADING REQUIREMENTS
Percent Retained - Square Mesh Sieves
%” | 3/8” | No.4 | No.8 | No.16 | No.30 | No.50 | No. 200

0 0-1 6-14 30-55 50-75 65-85 75-90 85-95

Additional Requirements for Crushed Gravel.

o Percent Crushed Particles (KT-31) (Minimum) .......ccccceveveveenieerieniereenereennn, 98%*
e Uncompacted Void Content of Fine Aggregates (KT-50) (minimum) ............. 46%
¢ Sand Equivalent (KT-55) (IMINIMUM) .....oeovrriiieieriieiieieeieeee e 65%

*Provide 98% of the crushed gravel with 2 or more fractured faces.

Deleterious Substances. Provide materials that are free from weeds, sticks, grass, roots and other
undesirable foreign matter.

d. Stockpiling. Stockpile and handle aggregates in such a manner to prevent detrimental degradation and
segregation, the incorporation of appreciable amounts of foreign material, and the intermingling of stockpiled
materials.

1109.3 TEST METHODS
Test aggregates according to the applicable provisions of SECTION 1115.

1109.4 PREQUALIFICATION
Prequalify aggregate sources according to subsection 1101.4.

1109.5 BASIS OF ACCEPTANCE
Aggregates covered by this subsection are accepted based on the procedures described in subsection
1101.5.

01-06-15 C&M (BTH)
Feb-16 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 603 and replace with the following:
SECTION 603

ASPHALT PAVEMENT SMOOTHNESS

603.1 DESCRIPTION

Determine the smoothness of the pavement surface and correct the deficiencies as specified in the Contract
Documents.

For the purposes of this specification, define new construction to mean construction where pavement did
not exist before, and where existing pavement is removed down to the base or subgrade.

All other conditions should be considered rehabilitation construction.

When projects contain both new and rehabilitation construction, follow appropriate guidelines for each

type.

BID ITEM UNITS
Asphalt Pavement Smoothness Lump Sum

603.2 MATERIALS - None specified.

603.3 CONSTRUCTION REQUIREMENTS
a. Profilograph Testing. Determine the pavement smoothness by profiling the pavement surface of
through traffic lanes and ramps. Excluded from profilograph testing, and not eligible for pay adjustments, on all
projects are:
e  bridge decks
acceleration and deceleration lanes of at-grade intersections
turning lanes
shoulders
pavement on horizontal curves with centerline radius of curvature of less than 1000 feet, and pavement
within the superelevation transition of such curves
individual sections of pavement less than 50 feet in length
the first (or last) 15 feet of a pavement section where the Contractor is not responsible for the adjoining
surface
side roads less than 250 feet in length
county secondary projects
existing roadways that are surfaced with a plan thickness of less than 4 inches of hot mix asphalt (HMA)
chip seals
microsurfacing
ultrathin bonded asphalt surface (UBAS)

Profile and correct, if necessary, the following categories of asphalt surfacing. These are not eligible for
pay adjustments:
e existing roadways that are milled, then surfaced with a plan thickness of less than 4 inches of hot mix
asphalt (HMA).
e cxisting roadways that are surfaced with a plan thickness of less than 4 inches of HMA that is placed in
2 or more lifts.

358



15-06006-R0O1
Sheet 2 of 6

e cxisting roadways that are cold in-place recycled (CIR) with a plan depth of 2 inches or more, then
surfaced with a plan thickness of less than 4 inches of HMA.

e  existing roadways that are hot-in-place recycled (HIR) with a plan depth of 1 % inches or more, then
surfaced with a plan thickness of less than 4 inches of HMA.

In addition to the asphalt surfacing above, profile and correct, if necessary, the following categories of
asphalt base, prior to placement of the surface course. These are not eligible for pay adjustments:
e (IR pavement with a plan thickness of 2 inches or more.
e HIR pavement with a plan thickness of 1 2 inches or more.
e HMA Base with a plan thickness of less than 4 inches when the surface course is UBAS. Profile and
correct HMA base prior to placing UBAS.

b. Equipment. Use a California type profilograph, prequalified by the Bureau of Construction and Materials,
to determine the pavement profile. If approved by the Bureau of Construction and Materials, other types of
profilographs that produce results compatible to the California type profilograph may be used. If the profilograph has a
mechanical recorder, provide a ProScan electronic scanner with motorized paper transport to reduce the trace. Use the
motorized paper transport when scanning the profilograph traces. The Bureau of Construction and Materials can
provide the information necessary for the Contractor to obtain a ProScan electronic scanner. If approved by the Bureau
of Construction and Materials, other types of automated trace reduction equipment may be used. If the profilograph
has a computerized recorder, the trace produced is evaluated without further reduction.

c. Profilograph Operation. Provide an operator for the profilograph certified according to KT-46, Part V.

Determine the pavement profiles for each lane according to the procedures for 1 lane shown in Kansas Test
Method KT-46. Additional profiles may be taken only to define the limits of an out-of-tolerance surface variation. The
Engineer may use a 10-foot straightedge (or other means) to detect irregularities outside the required trace paths. The
Engineer may also use the straightedge to delineate the areas that require corrective action.

Determine a profile index (in./mi.) for each pavement section of finished pavement. A pavement section is a
continuous area of pavement surface 0.1 mile long by 1 lane wide (12 feet nominal). A partial pavement section
resulting from an interruption (such as a bridge) of the continuous pavement surface is subject to the same testing and
evaluation as a whole section.

Profile the pavement after final rolling, and within 72 hours of completing the asphalt paving on the project.
At the Engineer’s discretion, the Contractor will profile the pavement after final rolling, and within 24 hours of
placement of the pavement.

If the Contractor elects to test intermediate lifts with the profilograph, make the profilograms available to the
Engineer to review for evaluating the paving methods and equipment.

On surfaces excluded from profilograph testing, the Engineer will determine the pavement smoothness using a
10-foot straightedge. The Engineer will select the locations to be tested. The variation of the surface from the testing
edge of the straightedge shall not exceed % inch between any 2 contacts, longitudinal or transverse.

Correct all irregularities exceeding the specified tolerance using equipment and methods approved by the
Engineer. After the irregularities are corrected, the Engineer will retest the area to verify compliance with the specified
tolerance.

d. Profilograph Evaluation and Corrective Actions. Evaluate the profilograph results according to KT-
46. Provide the Engineer with the profilograms and their evaluation the first working day after profiling the
roadway.
Determine and evaluate the profile index (in./mi.) for each trace and the average profile index (in./mi.) for
each section to identify where corrective action is needed.
Determine the daily average profile index (in./mi.) for each day’s paving operation. A day’s paving
operation is the pavement placed in a day (a minimum of 1 pavement section).
e Ifless than 1 pavement section is placed in a day, the day’s production is grouped with the next day’s
production.
e If the production of the last day of project paving is less than 1 pavement section, it is grouped with the
previous day’s production.
e The Contractor has the option of profiling the final portion of a day’s production (not to exceed 5
sections) the first working day that paving is continued in the same lane. If the Contractor opts to
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profilograph the final portion of a day’s paving the next working day that paving is continued in the
same lane, those results (the final portion of the previous day’s paving) are grouped with the day’s
paving as the lane is continued.

(1) For new construction bid items in SECTION 602, take the required corrective actions according to
TABLE 603-1.

TABLE 603-1: ASPHALT PAVEMENT SURFACE TOLERANCES, NEW CONSTRUCTION
SECTION 602 BID ITEMS

Pavement Surface Tolerances (in./mi.)

N *
Acceleration Lanes

Through Lanes Deceleration Lanes’ Required Corrective Action
Speed Limit Ramos”
Greater than 45 mph P

Through Lanes Speed Limit 45 mph or Less

Profile Index per Section
of 30 or less for an
individual trace

Profile Index per Section of 40 or less for an

nQkk
individual trace Correct all bumps and dips**.

Profile Index per Section Correct the Profile Index of each
greater than 30 for an individual trace to 30 or less per
individual trace section®*.

Correct the Profile Index of each

Profile Index per Section greater than 40 for an individual trace to 40 or less per

individual trace.

section**.
. Suspend the paving operations
WElYy ASERme Al Daily Average Profile Index greater than 65 until corrective actions are taken

Index greater than 40

to improve the paving operations.
*Acceleration/deceleration lanes include the taper. Acceleration lanes that become through lanes are limited to 500 feet from
the nose of the ramp. Ramps are from the nose to the intersection of the adjoining road.

**Correct all areas within each section having high or low points (bumps or dips) with deviations in excess of 0.3 inches in a
length of 25 feet or less regardless of the profile index value.

(2) For all other rehabilitation construction bid items in DIVISION 600, take the required corrective
actions according to TABLE 603-2.
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TABLE 603-2: ASPHALT PAVEMENT SURFACE TOLERANCES, REHABILITATION
DIVISION 600 BID ITEMS (EXCEPT SECTION 602, NEW CONSTRUCTION)

Pavement Surface Tolerances (in./mi.)

Acceleration Lanes”
Deceleration Lanes”
Ramps” Required Corrective Action

>1 %" Surface Recycled Asphalt/Hot
In-place Recycled Asphalt Pavement

> 2" Cold Recycle Asphalt Construction

Through Lanes

Profile Index per Section
of 30 or less for an
individual trace

Profile Index per Section of 40 or less for an

1 sk
individual trace Correct all bumps and dips**.

Profile Index per Section Correct the Profile Index of each
greater than 30 for an individual trace to 30 or less per
individual trace section®*.

Correct the Profile Index of each
individual trace to 40 or less per
section®*.

DI Mo S o Profile Index per Section greater than 50 for an Sus.pend the. paving operations

greater than 40 for an | . dividual t until corrective actions are taken
individual trace tndrviduat trace. to improve the paving operations.

*Acceleration/deceleration lanes include the taper. Acceleration lanes that become through lanes are limited to 500 feet from
the nose of the ramp. Ramps are from the nose to the intersection of the adjoining road.

**Correct all areas within each section having high or low points (bumps or dips) with deviations in excess of 0.4 inches in a
length of 25 feet or less regardless of the profile index value.

Profile Index per Section greater than 40 for an
individual trace.

e. Corrections. Make the required corrections for pavement smoothness before making the pavement

thickness determinations. Use these methods for corrections:

diamond grinding when the layer is the final riding surface

when the layer will be covered with a chip seal or microsurfacing

e  micro-milling or fine-lace milling (minimum of 60 teeth per foot) may be done in a continuous 100-
foot segment provided there is at least 400 feet of the surface adjacent to the segment that is not
milled or diamond ground

e diamond grind when more than 100 feet within a 400-foot segment requires correction. The
Engineer may permit micro-milling if in the opinion of the Engineer the resulting surface is not
detrimental to the functionality of the chip seal or the microsurfacing

milling if the layer will be covered by UBAS or a layer of HMA.

remove and replace the entire pavement thickness

remove the surface by milling, and replace the specified surface course

overlay (not patch) with the specified surface course

other methods that are approved by the Engineer

Apply the corrective measure to the full-lane width of the pavement. The corrected areas shall have
uniform texture and appearance. The beginning and ending of the corrected areas shall be squared normal to
centerline of the paved surface.

When grinding is performed, use vacuum equipment or other continuous methods to remove grinding slurry
and residue. Remove from the project and properly dispose of the material. Do not allow the grinding slurry to flow
across lanes being used by traffic, onto shoulder slopes, into streams, lakes, ponds or other bodies of water, or gutters or
other drainage facilities. Do not place grinding slurry on foreslopes.

f. New Construction Bid Items in SECTION 602, and Eligible for Pay Adjustments. After the
profilograph traces have been evaluated, make corrections according to TABLE 603-3.

361



15-06006-R0O1
Sheet 5 of 6

TABLE 603-3: GRINDING REQUIREMENTS
Condition Action*

Greater than 25% (132 feet) of the 0.1 mi. section
requires correction

Continuously grind the entire 0.1 mi. section.**

Continuously grind the entire 1.0 mi. segment, when the

areas requiring correction are dispersed throughout the 1.0

mi. segment. If the areas requiring correction are isolated

to 1/3 or %2 mi. within the 1.0 mi. segment, then only grind

that 1/3 or %% mi.

* Continuously grinding requires a minimum of 98% of the pavement be ground.

**If the skip length between areas to be ground (either within a 0.1 mi. section or between 0.1 mi. sections) is less than either grind
length, combine the grinds so the area between is also ground. This additional ground area (area between) will apply to the
computation of the 25% of the 0.1 mi. section.

Greater than 25% (1320 feet) of 1.0 mi. segment
require correction

If the Contractor elects or is required by TABLE 603-3 to continuously grind the entire project, the
following apply:

o the areas excluded in subsection 603.3a. are not required to be ground;

e at intersections constructed with multiple transitions for drainage (especially in urban areas), if

smoothness meets SECTION 603, the intersection is not required to be ground; and

e when transitioning from a ground area to an unground area, feather the grinding a uniform distance

throughout the project.

Grind and texture the entire surface of the pavement in the longitudinal direction. Provide positive lateral
drainage by maintaining a constant cross slope between grinding passes in each lane.

Maintain a uniform transverse slope that matches the existing cross slope to the extent possible with no
depressions or humps greater than 1/4 inch in 12 feet when tested with a string line or straightedge. Do not exceed by
more than 1/16 inch the vertical alignment between adjacent passes of the cutting head. Begin and end grinding lines
normal to the direction of vehicle travel. Grind the surface so corrugations are parallel to the pavement edge with
ridges 1/16 inch, £1/32 inch higher than the valleys of the corrugations.

g. Profilograms. After pavement sections are corrected, re-profile the pavement surface to verify
compliance with the specified pavement smoothness. Provide the Engineer with the profilograms and their
evaluation within 2 working days after correcting the pavement surface.

The Engineer may perform profilograph testing on the pavement surface for monitoring and comparison
purposes. If the Engineer determines that the Contractor’s certified test results are inaccurate, the Engineer may choose
to test the entire project length. The Engineer will charge the Contractor for such testing at the rate of $500 per mile
per profile track, with a minimum charge of $1000. Providing inaccurate test results may result in de-certification of
the Contractor’s certified operator.

603.4 MEASUREMENT AND PAYMENT

a. General. The Engineer will base the pay adjustment for pavement smoothness on the initial average
profile index of the pavement section before any corrective work is performed. If the Contractor elects to remove
and replace a pavement section, the Engineer will base the pay adjustment for pavement smoothness on the initial
average profile index of the pavement section after the replacement.

For reconstruction projects, if the Contractor elects or is required by TABLE 603-3 to continuously grind the
entire project, pay adjustments will be based on the average profile index determined after all grinding is performed.

b. New Construction, Bid Items in SECTION 602, Eligible for Pay Adjustments. The Engineer will

apply the contract price adjustment according to TABLE 603-4. Payments for "Asphalt Pavement Smoothness" are
an added item to the contract.
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TABLE 603-4: ASPHALT PAVEMENT SMOOTHNESS PAY ADJUSTMENT
NEW CONSTRUCTION

Average Profile Index
(in./mi. per lane per 0.1 mi. section)

Contract Price Adjustment
(per 0.1 mi. section per lane)

6.0 or less +$1000.00
6.0 to 10.0 +$835.00
10.1 to 15.0 +$625.00
15.1 to 18.0 +$310.00
18.1 to 30.0 0.00
30.1 to 40.0 0.00*
40.1 or more -$615.00

*Correct to 30.0 in./mi. (40.0 in./mi. as noted in TABLE 603-1).

15-06006-R0O1
Sheet 6 of 6

The pay adjustments in TABLE 603-4 are for 12" thick hot mix asphalt and 8" thick portland cement
concrete pavements. Pay adjustments for pavements of different thicknesses will be reduced or increased
proportionally, based on the typical section for the extent. (i.e. pay adjustment for a 9" hot mix asphalt pavement is
equal to the adjustment from the TABLE 603-4 multiplied by 0.75).

c. Rehabilitation Construction, for all Other Bid Items in DIVISION 600 and Eligible for Pay
Adjustments, Take the Required Corrective Actions According to TABLE 603-5. The Engineer will apply the
contract price adjustment according to TABLE 603-5. Payments for "Asphalt Pavement Smoothness" are an added
item to the contract.
TABLE 603-5 ASPHALT PAVEMENT SMOOTHNESS PAY ADJUSTMENT

REHABILITATION CONSTRUCTION

Average Profile Index
(in./mi. per lane per 0.1 mi. section)

Contract Price Adjustment
(per 0.1 mi. section per lane)

7.0 or less +$152.00
7.1 to 10.0 +$76.00
10.1 to 30.0 0.00
30.1 to 40.0 0.00"
40.1 or more -$203.00°

*Correct to 30.0 in./mi. (40.0 in./mi. as noted in TABLE 603-2).

03-07-16 C&M (LAL)

Jul-16 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 602, and replace with the following:
SECTION 602
HOT MIX ASPHALT (HMA) CONSTRUCTION
(Quality Control/Quality Assurance (QC/QA))

602.1 DESCRIPTION
Mix and place 1 or more courses of plant produced HMA mixture on a prepared surface as shown in the
Contract Documents. Demonstrate quality control by providing the quality control testing.

BID ITEMS UNITS
HMA Base (*)(**)(***) Ton

HMA Surface (¥)(**)(***) Ton

HMA Overlay (*)(**)(***) Ton

HMA Pavement (#) (##) Square Yard
HMA Pavement (#) Shoulder Square Yard
Emulsified Asphalt (***%*) Ton

Asphalt Core (Set Price) Each
Material for HMA Patching (Set Price) Ton

Quality Control Testing (HMA) Ton

*Mix Designation

**Grade of Asphalt Binder

***Shoulder

**#*Type and Grade of Emulsified Asphalt

# Thickness

##Type of surface course HMA mixture

602.2 CONTRACTOR QUALITY CONTROL REQUIREMENTS

a. General. Provide qualified personnel and sufficient equipment complying with the requirements listed in
Part V to conduct quality control testing that complies with Appendix B, Sampling and Testing Frequency Chart for
Asphalt Construction Items for Quality Control/Quality Assurance Projects.

Allow the Engineer access to the Contractor’s laboratory to observe testing procedures, calculations, test
documentation and plotting of test results.

Calibrate and correlate the testing equipment with prescribed procedures, and conduct tests in compliance
with specified testing procedures as listed in Part V.

Maintain a Quality Manual in the field laboratory showing the calibrations performed on all test equipment
and when the next calibration is due for that equipment. As a minimum, follow the calibration/verification interval
established in Table 2: HMA Materials Test Equipment in Section 5.2.7.1-HMA: Contractor’s Quality Control Plan,
Part V. See also, Section 5.2.7.3-Example of a Laboratory Quality Manual for HMA, Part V.

Store and retain the most recent 2 lots per mix designation of quality control samples for KDOT. KDOT
will retain the most recent 2 lots per mix designation gyratory compacted air voids (Va) verification samples and the
remaining material not previously used for testing (back half of sample). Do not retain more than the previous 3 lots
per mix designation of quality control or verification samples. When the hot mix plant shuts down for the winter,
discard the samples after 7 days.

b. Quality Control Plan (QCP). At the pre-construction conference, submit to the Engineer for approval,
a QCP as outlined in Section 5.2.7-Contractor’s Quality Control Plan, Part V. Follow 5.2.7.1-HMA: Contractor’s
Quality Control Plan in Part V as a general guideline. The Contractor’s laboratory and equipment will be inspected
and approved as outlined in Section 5.2.7-Contractor’s Quality Control Plan, Part V.
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Include a listing of the names and phone numbers of individuals and alternates responsible for quality control
administration and inspection. On the Contractor’s organizational chart, show the specified lines of authority relating
both to mix design and quality control operations during production. Post the organizational chart in the Contractor’s
test facility.

Provide a quality control organization or private testing firm having personnel certified according to the
Policy and Procedures Manual for The Certified Inspection and Testing (CIT) Training Program. The testing for this
type of construction will require personnel certified in Aggregate Field Tester (AGF), Aggregate Lab Technician
(AGL), Superpave Field (SF), Profilograph (PO) and Nuclear Moisture Density Gauge Tester (NUC) classifications.
Provide a minimum of 1 employee on the project certified in the QC/QA Asphalt Specs (QCA) classification.

Only persons certified in the appropriate classifications covering the specific tests required shall perform
such testing. At the beginning of the project, provide the Engineer with the list of certified technicians and
alternates, phone numbers and tests/inspection they will be performing. Include certification expiration dates for all
certified technicians. As personnel changes and certifications may expire, continue to provide the Engineer with an
accurate list.

Provide an organizational chart showing the specified lines of authority relating to both mix design and
quality control operations during production. Identify the company official acting as liaison with KDOT, and the
Certified Technician who will direct inspection and testing. Post the chart in the test facility.

Brioche

c. Required Duties of Certified Inspectors. Be available on the project site whenever HMA is being
produced and being placed on the project site. Perform and utilize quality control tests and other quality control
practices to assure that delivered materials and proportioning meet the requirements of the mix designs.

Periodically inspect all equipment utilized in transporting, proportioning, mixing, placing and compacting
to assure it is operating properly and that placement and compaction comply with the contract requirements.

d. Contractor’s Testing Facilities. Describe the testing facility and its accreditation in the QCP.

Locate the testing facility either at the plant site or at the project. Obtain approval of the testing facilities
and location from the DME before the commencement of mixture production.

Provide suitable space for the required testing equipment. Also, equip the testing facility with these items
for the exclusive use of the testing facility’s quality control personnel and the Engineer:

A telephone with a private line for the exclusive use of the testing facility’s quality control personnel; and

A copying machine for use by the Contractor’s personnel and the Engineer.

Broadband internet connection (for 1 computer). If the Engineer determines that broadband internet service is
not available, provide a fax machine, at no additional cost.

An air conditioner capable of maintaining a temperature below 77°F in the main part of the Field Office and
Laboratory.

Locate the KDOT field laboratory near the Contractor’s testing facility and have it fully functional 2
working days before placement of the pre-production mix.

e. Documentation. Include in the QCP procedures, charts and forms to be used to provide the required
documentation.

Record all original documentation in a bound field book or other KDOT approved bound record and turn
over to KDOT at the end of the project.

At all times, have complete records of all inspections and tests available on site for the Engineer. All
records documenting the Contractor’s quality control inspections and tests become the property of KDOT upon
completion of the work.

Indicate the nature and number of observations made, the number and type of deficiencies found, the
quantities approved and rejected, and the corrective action taken in the records. Examples of quality control forms
and charts are available in Part V, or Contractors may design their own. Documentation procedures are subject to
approval by the Engineer before the start of the work and to compliance checks during the progress of the work.

Maintain control charts on an ongoing basis.

Provide the following test data to the KDOT Project Representative:

e Copies of all test results and control charts on a weekly basis, representing the prior week’s

production;

o  Copies of the quality control summary sheet on a daily basis. Include, as a minimum, mix gradation,

binder content, theoretical maximum specific gravity (Guy), air voids (V,) at Ny, percent Gy, at Niy;
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and Ny« voids in mineral aggregate (VMA), voids filled with asphalt (VFA) and dust to effective
binder content (D/B) ratio; and

e Copies of all failing test results (based on a moving average of 4 tests, when appropriate). Include all
applicable sieves, VMA, VFA, density at N;,; and Ny, and D/B ratio.

f. Testing Requirements. In the QCP, identify test methods, procedures and equipment proposed for use.
Use standard KDOT test methods and properly calibrated measuring and testing equipment as outlined in Part V.
Detail any alternative sampling method, procedure or inspection equipment proposed to be used. Such alternatives
are subject to review and approval by the DME.

Take all samples for tests and perform in-place tests at random locations, selected according to the
Contractor’s QCP and at the rates specified in the Sampling and Testing Frequency Chart for Hot Mix Asphalt for
Quality Control/Quality Assurance Projects in Appendix B, Part V.

g. Pre-Production Testing Requirements.

(1) The Engineer will observe the Contractor obtaining and splitting the pre-production test section sample
into 3 representative portions. Each sample set shall consist of enough material for 2 gyratory specimens, theoretical
Gpmm and ignition burnoff.

(2) Mold 2 gyratory specimens from the 1* sample set immediately, while still hot. Additional heating may
be required to raise the temperature of the sample to compaction temperature. Determine Gy, perform ignition
burnoff and complete calculations.

(3) Provide the KDOT Field Representative with the 2" sample set. The KDOT Field Representative will
mold 2 gyratory specimens, determine Gy,,,, perform ignition burnoff and complete calculations.

(4) Retain or provide the 3™ sample set to the KDOT District Materials Representative.

(5) The results of the testing will be compared. If Contractor and KDOT field laboratory test results do not
compare favorably, the District Materials Laboratory will test their ¥ of the sample. This sample will be transported
to the District Materials Laboratory, after it has cooled to ambient air temperature. KDOT personnel will reheat the
sample to compaction temperature, mold 2 gyratory specimens, determine G, perform ignition burnoff and
complete calculations. If the 3™ sample set is collected, transported while hot to the District Materials Laboratory
and compacted in less than 2 hours, then, at the DME’s discretion, the requirement to cool the sample may be
waived.

If results are not acceptable to either party, repeat the above steps in subsections 602.2g.(1) through (5) for
the Contractor’s Field Laboratory, KDOT’s Field Laboratory, and District Materials Laboratory until the issues may
be resolved satisfactorily by all parties.

h. Lot 1 Testing Requirements.

(1) Sequence of Sampling. KDOT field personnel will determine the random truckload for the Contractor
for sublots A, B, C and D, and the KDOT verification test.

The verification sample will be sampled and tested by KDOT field personnel. The verification sample
shall be randomly taken within the lot and shall not be the same truckload as selected for the Contractor’s sublot A,
B, CorD.

KDOT field personnel will:

e provide the random spots to sample from behind the paving operations before compaction (KT-25);

e not supply the Contractor the identity of the truckload to be sampled ahead of time;

¢ notify the Contractor’s laboratory of which truck to sample after the aggregate has left the cold feeds,

and before the truck is finished loading; and
e determine whether the split sample will be taken from sublot A or B and notify the Contractor.

(2) Split Samples. The Contractor shall:

e obtain a sample large enough to split 3 ways for testing;

e retain and test % of the sample;

e supply % of the sample to the KDOT field laboratory for testing; and

e supply % of the sample to the KDOT District Materials Laboratory for testing.
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(3) Results. At a minimum, compare G, and V, results. The acceptable differences are 0.019 and 0.5%,
respectively. If the results exceed these differences, take an additional split sample in Lot 1 from sublot C or D, as
time permits.

If test results do not compare favorably, KDOT and the Contractor will investigate the differences in test
results together and take appropriate action. The Contractor’s test results will be used for quality control. KDOT
Field Laboratory test results and District Materials Laboratory test results will be reported as "information only"
samples.

i. Testing Requirements for Lots 2 and Greater.

(1) Take all samples for tests at random locations as designated in the approved QCP at the rates specified in
Appendix B, Part V.

Provide the Engineer with the random locations before going to the roadway to determine density or sample
the HMA. The Engineer reserves the right to generate the random locations. If the Engineer generates the random
locations, the Contractor will be notified before going to the roadway to sample the HMA or determine density.

(2) Conduct the tests for mixture properties, aggregate gradation and binder content on representative portions
of the HMA, quartered from the larger sample of HMA. Take a random sample weighing a minimum of 55 pounds
from behind the paver and transport it to the test facility, using a method to retain heat to facilitate sample quartering
procedures.

(3) Record and document all test results and calculations on data sheets provided by KDOT. Record
specific test results on a daily summary sheet provided by KDOT to facilitate the computation of moving test
averages. Base moving averages on 4 consecutive test results. Calculations are to be based on the precision
displayed on the data sheets. Use "precision displayed" when calculating within Excel. Appendix B, Part V shows
the accuracy to "record to" for the tests listed. Include a description of quality control actions taken (adjustment of
cold feed percentages, changes in Job Mix Formulas (JMF), etc.) in the Daily Quality Control Summary Sheet. In
addition, post and keep current quality control charts, showing both individual test results and moving average
values. As a minimum, plot the single test values and the 4 test moving average values, as applicable, on KDOT
approved control charts for the mix characteristics shown in TABLE 602-12.

(4) If the Contractor and Engineer agree, the procedures shown for sampling, testing and evaluation of Lot
1 in subsection 602.2h. may be used for any other Lot produced on the project.

j- Corrective Action. In the QCP, identify procedures for notifying the Engineer when corrective
measures must be implemented, and for halting production.

k. Non-Conforming Materials. In the QCP, specifically address how non-conforming materials will be
controlled and identified. Establish and maintain an effective and positive system for controlling non-complying
material, including procedures for its identification, isolation and disposition. Reclaim or rework non-complying
materials according to procedures acceptable to the Engineer. This could include removal and replacement of in-
place pavement.

Positively identify all non-conforming materials and products to prevent use, shipment and intermingling with
complying materials and products. Provide holding areas, mutually agreeable to the Engineer and Contractor.

602.3 MATERIALS
a. Asphalt Binder. Provide Asphalt Binder that complies with DIVISION 1200. Post a legible copy of
the latest bill of lading for the Asphalt Binder on or near the gyratory compactor. Use the mixing and compaction
temperatures shown on the bill of lading; however, the maximum mixing or compaction temperature is 340°F,
unless otherwise approved by the Field Materials Engineer. Notify the Engineer if the mixing or compaction
temperature changes.
Exception: The mixing temperature may be increased no more than 10°F above the maximum mixing
temperature shown on the bill of lading provided all the following are met:
e  The air temperature is below 70°F.
e  The plant has not produced mix earlier in the day.
e Do not exceed a mix temperature of 350°F.
e No truck has returned for its second load of the day.
Once a previously loaded truck returns for its next load, reduce the temperature to not higher than the
maximum mix temperature shown on the bill of lading, not to exceed 340°F.
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b. Reclaimed Asphalt Pavement (RAP) and Recycled Asphalt Shingles (RAS). Provide RAP and RAS
that comply with SECTION 1103.

c. Aggregates. Provide aggregates that comply with SECTION 1103.

d. Combined Aggregates. Provide combined aggregates for the mixes required in the Contract
Documents as shown in TABLE 602-1.
Mixes may use any combination of aggregate and mineral filler supplements complying with the applicable
requirements in TABLES 1103-1 and 1103-2.
Provide materials with less than 0.5% moisture in the final mixture.
The maximum quantity of crushed steel slag used in the mix is 50% of the total aggregate weight.
For all mixes used on the traveled way, the maximum quantity of natural sand is 35%.
Natural sand shall be called SSG-1, SSG-2, etc. in the mix design.
Additional requirements for SM-9.5T and SR-9.5T:
e Traveled way mixes shall include a minimum of 40% primary aggregate based on total aggregate weight;
e A minimum of 50% of the plus No. 4 mesh sieve material in the mixture shall be from the primary
aggregate;
e A minimum of 45% of the plus No. 8 mesh sieve material in the mixture shall be from the primary
aggregate; and
e Primary aggregates are designated as CS-1 (excluding limestone), CS-2 (excluding limestone), CG, CH-1
and CSSL as described in subsection 1103.2a.(1). Primary aggregate requirements do not apply to the
mixture used on the shoulder.

e. Contractor Trial Mix Design. A minimum of 10 working days before the start of HMA production,
submit in writing to the DME for review and approval, a proposed JMF for each combination of aggregates. For
each JMF submitted, include test data to demonstrate that mixtures complying with each proposed JMF shall have
properties specified in TABLE 602-1 for the designated mix type at the Recommended Percent Asphalt (Py,).
Submit the proposed JMF on forms provided by KDOT. Submit the worksheets used in the design process to
include at a minimum the mix properties listed in TABLE 602-2. Contact the DME to determine if additional
information should be submitted. Provide sufficient material as identified in TABLE 602-3. Contact the DME to
determine if additional material is needed for additional design checks such as the modified Lottman test (KT-56).

When more than 25% of the mix is comprised of siliceous virgin aggregates and/or RAP, add anti-strip to
the mix. The minimum amount of anti-strip required in the mix is 0.01% for every percent of natural sand and RAP
in the mix. Thus, if 25% natural sand and 10% RAP is in a mix, then 0.35% anti-strip by weight of virgin asphalt
binder is required in the mix.

If during production, the Tensile Strength Ratio (TSR) values (both KDOT and Contractor) exceed 85%,
then the Contractor and the DME, working together, may decide on a lower amount of anti-strip.

Submit for the Engineer’s review and approval, the test data listed in TABLE 602-4 for each blend and the
proposed JMF. In addition, for mixes containing RAP or RAS, submit for the Engineer’s review and approval, the
test data listed in TABLE 602-5 for each blend and the proposed JMF. Submit a mix design for each blend and the
proposed JMF as outlined in TABLE 602-6.

For each aggregate used in the mix design, determine the specific gravity using KT-6. This may be
accomplished while the project is being constructed or anytime during the 12 months preceding the start of
construction on a project. If construction has not yet begun, notify the DME 5 working days prior to obtaining the
material for the specific gravity test so that companion samples may be obtained at the same time. If construction
has already begun on the project, then determine the specific gravity values of the individual aggregates before
10,000 tons of HMA is produced. Provide the test results to the DME within 14 days of sampling the material. If
the producer of the aggregate has been required to submit material to KDOT for a new Official Quality test, since
the time the Contractor ran the specific gravity tests, then perform KT-6 on the aggregate currently produced. Do
not use the specific gravity values obtained from these tests in the mix design calculations for current projects,
unless mutually agreeable to both parties. Use the information, as soon as it becomes available, as part of the
process to verify and update the “Monthly Hot Mix Aggregate Specific Gravity Values” posted on KDOT’s Internet
site.
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TABLE 602-1: COMBINED AGGREGATE REQUIREMENTS
Nom. Max. Percent Retained — Square Mesh Sieves Min.

Size Mix 11 " 1" 3/n 1, n 3/ n 4 1 2 VMA l:)/tB
Designation 153 /4 /> /g No. No. 8 | No. 16| No. 200 (%) atio
SM-4.75A 0 0-5 0-10 40-70 |88.0-94.0] 16.0{0.9-2.0
SR-4.75A 0 0-2 0-5 0-10 40-70 |88.0-94.0] 16.0{0.9-2.0
SM-9.5A 0 0-10 | 10 min.| 33-53 90.0-98.0] 15.0(06—-1.2
SR-9.5A 0 0-2 0-10 | 10 min.| 33-53 90.0-98.0] 15.0(0.6—-1.2
SM-9.5B 0 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|0.8-1.6
SR-9.5B 0 0-2 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|0.8-1.6
SM-9.5T 0 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|0.8-1.6
SR-9.5T 0 0-2 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|0.8—-1.6
SM-12.5A 0 0-10 | 10 min. 42-61 90.0-98.0] 14.0|0.6—-1.2
SR-12.5A 0 0-2 0-10 | 10 min. 42-61 90.0-98.0] 14.0 |0.6—-1.2
SM-12.5B 0 0-10 | 10 min. 61-72 90.0-98.0] 14.0 |0.8—-1.6
SR-12.5B 0 0-2 0-10 | 10 min. 61-72 90.0-98.0] 14.0 |0.8—1.6
SM-19A 0 0-10 | 10 min. 51-65 92.0-98.0] 13.00.6-1.2
SR-19A 0 0-2 0-10 | 10 min. 51-65 92.0-98.0] 13.0 (0.6 —1.2
SM-19B 0 0-10 | 10 min. 65-77 92.0-98.0] 13.0 |0.8—-1.6
SR-19B 0 0-2 0-10 | 10 min. 65-77 92.0-98.0] 13.0 |0.8—1.6

1. The requirements for Coarse Aggregate Angularity (CAA); Fine Aggregate Angularity (FAA); Sand Equivalent (SE);
percent RAP; binder grade; Gyratory compaction revolutions Niyi, Nges, Nimax, Nini level of compaction and VFA shall be as
shown in the Contract Special Provisions for each mix designation.

AU A W

. The flat and elongated particles in the combined coarse aggregate shall not exceed 10% for the total sample.
The maximum percent moisture in the final mixture shall not exceed 0.5 for any mix designation.

. The target air voids (V,) for any mix designation shall be 4.0% at Ny gyrations.

. The minimum tensile strength ratio (%TSR) shall be 80% for any mix designation.

. The level of compaction of the mix when compacted to N;,; gyrations shall be less than the percent of the Gy, shown in the

Contract Special Provision, and when compacted to N, gyrations shall be a maximum of 98.0% of the G, ,,.

TABLE 602-2: MIX PROPERTIES

.. Test . .
Property Abbreviation Method Additional Information
. . KT-15 & | Calculated from G,,,, and Gy,
Alr Voids Va KT-58 | Run at the Py,.
Recommended Percent Asphalt Py Produce a mix with a V, of 3.5% to 4.5%.
Theoretical Maximum Specific Gravity Gum KT-39 | Rice Test.
0, 0,
Percent Tensile Strength Ratio %TSR KT-56 511;?1 tISSt i Py 00 2 U 10 U less
br
Sand Equivalent SE KT-55
Bulk Specific Gravity of HMA Gup KT-15 | Compacted Mix Property.
%Gmm @ Nii Use G, value from KT-39.
Percent G, at N and Nyes and Ny %Gimm @ Nes KT-15 | Calculated from Gyratory Compaction
%Gmm @ Niax height data, G, and G,
e KT-15 &
Voids in Mineral Aggregate VMA KT-6 Calculated from G, Gy, P
Voids Filled with Asphalt VFA Calculated from VMA and V, @ Nge.
Coarse Aggregate Angularity CAA KT-31
Fine Aggregate Angularity FAA KT-50

Formulas for calculations are in the Superpave Volumetric Mixture Design and Analysis Handbook.

369



15-06007
Sheet 7 of 29

TABLE 602-3: MATERIAL SUBMITTALS

Submittal Quantity Description Additional Information
Aggregate for KT-15 3 Samples | Sized for 6 inch Plugs | Comply with Job Mix Gradation.
Aggregate for KT-39 2 Samples | Sized for G, Testing | Comply with Job Mix Gradation.
Binder for KT-15 As Needed | Sized for 3 Plugs at Py,

Binder for KT-39 As Needed | Sized for 2 G, Tests
Each Aggregate for KT-6 As Needed | Specific Gravity Test
Closll sz o If transported hot 'fmd compacted within
Uncompacted HMA Sample 35 Ibs . 2 hours, then requirement to cool
sample may be waived by the DME.
Gyratory Plugs at N, 2 Plugs Compacted at Py, Compacted to Ny
TABLE 602-4: TEST DATA SUBMITTALS
Submittal Information

Source, Grade, Specific Gravity, Mixing and Compaction Temperature from the

Asphalt Binder Producer of the asphalt binder.
Each Aggregate Source and Producer, including Legal Description.
Percentage Retained to nearest 1% (except nearest 0.1% for No. 200 sieve)
Gradation of Each | Derive RAP gradation after residual binder is removed.
Aggregate Derive RAS gradation after residual binder is removed or from the Shingle

Aggregate Gradation table in SECTION 1103.

Material Proportioning

Proportion of each material is shown in percentage of aggregate.

Composite Gradation

Based on Gradation of Fach Aggregate and Material Proportioning.

Composite Gradation Plot

Plotted on KDOT Form 712 (0.45 power graph paper).

Asphalt Binder Added Percentage to nearest 0.01% based on total weight of the mixture.

Aggregate Percentage of flat and elongated particles in the coarse aggregate, CAA and FAA.
%TSR Percent Tensile Strength Ratio of the Mixture (Modified Lottman Test).

Sand Equivalent SE for the combined virgin aggregates.

TABLE 602-5: RAP AND RAS TEST DATA SUBMITTALS

Submittal Information

Source and location where RAP will be obtained.

RAP and RAS Source and location where RAS will be obtained.
Bulk Specific Gravity (Ggp).

AP Arieis Use the Gy, provided on the Contract Special Provision. If no value is provided,
the Effective Specific Gravity (Gs) shall be calculated as shown in subsection
5.10.4, Part V and used as the Gy,.
Bulk Specific Gravity (Gyp).

RAS Aggregate The Effective Specific Gravity (Gse) shall be calculated as shown in subsection

5.10.4, Part V and used as the Gg,.

Asphalt Binder Content of RAP
Asphalt Binder Content of RAS

Determined from ignition oven analysis using KT-57.

RAP Gy
RAS Gy

Determined by KT-39.

Asphalt Binder Specific
Gravity

Specific Gravity of the asphalt binder in the RAP and RAS (Gy,,) shall be set
equal to 1.035.

Corrected Asphalt Binder
Content of the total recycled
mixture

Determined from ignition oven analysis using KT-57.
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TABLE 602-6: MIX DESIGN TEST DATA SUBMITTALS

Submittal Information
Minimum of 2 Mix As a minimum, 1 mix design at the Py, and 1 mix design at 0.3% to 0.5% below the
Designs Py
Gom Determined at each binder content.
Individual and Bulk

. . Provide results for a minimum of 2 specimens at each binder content.
Specific Gravity Tests

Provide % V, in the mixture for each binder content when compacted to Njy;, Nes

LETEE A and N, gyratory revolutions along with copies of the Gyratory graphs.
Provide %VMA at each binder content. (Note: The Contractor is cautioned that

Percent VMA plant produced material generally yields a mixture with less VMA than predicted by
the design. In such case, the design VMA should be increased above the specified
minimum accordingly.)

D/B Ratio Calculate to the nearest 0.1% at each binder content.

f. Additives. Provide Warm Mix Asphalt (WMA) additives or processes that comply with SECTION
1203. The Contractor is permitted to use WMA, unless otherwise shown in the Contract Documents.

For mixes containing Warm Mix Asphalt (WMA) additives, submit for the Engineer’s review and
approval, the additive or process used, the recommended rate of application, and the temperature ranges for mixing
and compaction.

Mixing temperature range is provided by the Asphalt Binder Supplier. When using WMA, the mixing
temperature may be reduced no more than 30°F for WMA water foaming processes, and no more than 70°F for
WMA chemical and organic additives. The minimum mixing temperature for WMA is 220°F.

602.4 CONSTRUCTION REQUIREMENTS
a. Plant Operation. Adjust all plant operations to operate continuously.
(1) Preparation of the Asphalt Binder. Heat the asphalt binder to within a range as specified in SECTION
601. When heating the asphalt binder to the specified temperature, avoid local overheating. At all times, provide a
continuous supply of the asphalt binder to the mixer at a uniform temperature. Asphalt binder received from the
refinery at temperatures less than 375°F may be used as received, if the requirements regarding the reheating of
asphalt binder in SECTION 601 are met.
(a) Commingling of Asphalt Binders. Do not add or commingle asphalt binders from 2 or more
sources into a storage tank. If this occurs, the contents of the storage tank are considered
contaminated. Do not use the contents of the storage tank on the project, except as follows: It is
permissible, at the Contractor’s option, to thoroughly mix the contents of the tank and request
sampling of the mixture. Submit the sample to the MRC for testing. Do not use the asphalt binder
until approved, and when needed, a new mix design evaluation is completed.
(b) Asphalt Binder Sources. Before changing asphalt binder sources on a project, obtain approval
from the DME. A new JMF may be required.
(c) Anti-Strip Additives. If liquid anti-strip additives are added at the Contractor’s plant, install a
“totalizer” to monitor the quantity of anti-strip additive being added. The Engineer may approve
alternative methods for including anti-strip additives in a batch plant. If added at the plant, the anti-
strip will be added in line with the asphalt binder as it is being transferred from the transit unit to
the asphalt binder storage tank. Provide a method for the Engineer to monitor the percent of
additive being added.
If hydrated lime is added, mix it in an approved pug mill to coat the combined aggregates.
Moisten the combined virgin aggregate to a minimum of 3% above the saturated surface dry
condition prior to, or during the addition of the hydrated lime.
(d) WMA Additives. If WMA additives are added at the Contractor’s plant, install a “totalizer” to
monitor the quantity of WMA additive being added. The Engineer may approve alternative
methods for including chemical and organic WMA additives in a batch plant. If added at the plant,
chemical and organic WMA additives will be added in line with the asphalt binder as it is being
transferred from the transit unit to the asphalt binder storage tank. Provide a method for the
Engineer to monitor the percent of additive being added.
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(2) Preparation of Mineral Aggregate. When the mineral aggregate is composed of 2 or more ingredients,
combine as shown in the approved JMF.

(a) Temperature Requirements. Dry the aggregate for the mixture and heat to a temperature to obtain
an asphalt-aggregate mixture temperature immediately after mixing within the 75 to 150 second
Saybolt viscosity range of the asphalt binder used. Obtain the temperature for this viscosity range
from the MRC or the Asphalt Binder Producer. No mixing or compaction temperatures are to
exceed 340°F without approval from the Field Materials Engineer. The minimum temperature may
be revised by the DME provided it is demonstrated that satisfactory results may be obtained at a
lower temperature. In such event, deliver the HMA to the paver at a temperature sufficient to allow
the material to be satisfactorily placed and compacted to the specified density and surface tolerance
requirements.

(3) Preparation of HMA. Introduce asphalt binder into the prepared aggregate in the proportionate amount
determined by the Py, in the JMF.

(a) Basis of Rejection. HMA will be rejected if the aggregate, as it is discharged from the drum or
the pugmill, contains sufficient moisture to cause foaming of the mixture, or if the temperature of
the aggregate is such that the asphalt-aggregate mixture temperature is outside the range specified
in SECTION 601.
(b) Mixing Time. Operate drum mixers at a rate to provide uniform aggregate coating in a
continuous operation. For batch and continuous type plants, the minimum wet mixing time is 40
seconds. In all cases, mix a sufficient time to produce a uniform mixture in which all the aggregate
particles are thoroughly coated. On batch plants, begin the timing at the start of the asphalt binder
introduction into the pugmill, and end upon the opening of the discharge gate. For continuous flow
plants, mixing time in seconds shall equal:

[pugmill dead capacity in pounds] divided by [pugmill output in pounds per second].
(c) Manufacturer’s Specifications. Operate all drying, pumping and mixing equipment within the
limits specified by the manufacturer, unless it can be demonstrated to the satisfaction of the Engineer
that such limits may be exceeded without detriment to the HMA.
(d) Batcher Operation. Coordinate HMA batchers (Gob Hoppers) with the plant production rate at
all times so the hopper is more than % full before the gates open, and the gates close before
material can drop through the gob hopper directly into the surge bin, weigh hopper or truck.
(e) Wasted Material. Wasted material is not measured for pay.

If after an interruption of production, the drum-mixer contains cold, uncoated or otherwise
unsuitable material, waste material through a diversion chute. In a continuous or batch plant drier,
waste unsuitable material through the pugmill.

At the end of a production run, waste any segregated material in the cone of the storage bin.

(4) End of Day Quantities. At the end of each day of production provide the Engineer with a document
signed by the Plant Foreman or the Project Manager listing the dry weight of each aggregate, mineral filler, RAP,
and WMA chemical or organic additive; the tons of asphalt binder, the tons of anti-strip agent used for the project
during the day, and the tons of water used in the WMA foaming process. The dry weight is the tons of the material
less the water content.

b. Road Surface Preparation.

(1) Preparation of Earth Subgrade. Do not place any surfacing material on any section, until the ditches
and drains along that section are constructed to effectively drain the highway, and the base or subgrade is trimmed to
the line, grade and typical cross-section as shown in the Contract Documents.

Do not deposit any material until the subgrade or base has been checked and approved by the Engineer.

Maintain the subgrade as prepared until it is covered with the base course. Repair any defects which may
develop, at the Contractor’s expense, to the satisfaction of the Engineer.

Protect the subgrade from damage when handling materials, tools and equipment. Do not store or
stockpile materials on the subgrade. Do not place material or lay pavement on a frozen or muddy subgrade, or when
it is raining or snowing.

Lightly spray the subgrade or base with water to obtain a thoroughly moistened condition when the HMA is
deposited on it. Lightly scarify, where necessary. Do not puddle water on the grade. Disturb the originally compacted
crust or top portion of the subgrade as little as possible.
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(2) Preparation of an Existing Asphalt Pavement. Clean the surface to remove all foreign material and
broom to remove dust. Excavate areas shown in the Contract Documents to be patched to a depth directed by the
Engineer. Fill with HMA and compact.

(3) Preparation of an Existing Concrete or Brick Pavement. Clean all foreign material and broom to remove
dust. Clean and fill cracks and joints, and construct surface leveling as shown in the Contract Documents.

(4) Tack Coat. Prior to placing the HMA, apply a tack coat to the existing surface, as shown in the Contract
Documents. When warranted by weather conditions, the Engineer may authorize a change in the asphalt for tack coat.
When such changes are made, the price per ton of material being used will be the unit price bid for the material
designated in the contract plus or minus the difference in the invoice price per ton of the 2 materials at the refinery as
determined at the time of application.

c. Weighing Operations. See SECTION 109 for details regarding weighing operations.

d. Hauling Operations. Schedule operations to minimize hauling over a surface course.
Deliver HMA to the paver at a temperature sufficient to allow the material to be placed and compacted to the
specified density and surface tolerance.

e. Paving Operations. Except when placing SM-4.75A, SM-9.5A or SR-9.5A asphalt mixtures, remix the
material transferred from the hauling unit, prior to placement. Use equipment such as a mobile conveyor, material
transfer device, shuttle buggy material transfer vehicle, material transfer paver or paver with remixer conveyor
system. After starting the project with the equipment listed above, and after producing HMA pavement density
within the limits specified in TABLE 602-7, the Engineer will consider other types of equipment or modifications to
pavers that will produce less segregation. The use of equipment as noted above shall not relieve the Contractor of
the responsibility to comply with TABLE 602-7. The Engineer will check the pavement for longitudinal streaks and
other irregularities. Make every effort to prevent or correct any irregularities in the pavement, such as changing
pavers or using different and additional equipment.

Do not raise (dump) the wings of the paver receiving hopper at any time during the paving operation. The
Engineer may waive this requirement if it is determined that raising (dumping) the wings will not produce
detrimental segregation. If segregation or irregularities in the pavement surface or density are noted, review the
plant, hauling and paving operations and take corrective action. The recommendations made in KDOT’s
"Segregation Check Points" should reduce the segregation and irregularities to an acceptable level. Copies of
KDOT’s "Segregation Check Points" may be obtained from the KDOT District Office or Field Engineer.

Spread the HMA and finish to the specified crown and grade using an automatically controlled HMA paver.
Operate the paver at a speed to provide a uniform rate of placement without undue interruption. At all times, keep the
paver hopper sufficiently full to prevent non-uniform flow of the HMA to the augers and screed.

If the automatic grade control devices break down, the Engineer may allow the paver to operate to the close of
the working day, provided the surface is satisfactory. Do not operate the paver without working automatic control
devices upon another lift that was laid without automatic controls.

(1) Surface Quality. Spread the HMA without tearing the surface. Strike a finish that is smooth, free of
segregation, true to cross section, uniform in density and texture and free from surface irregularities. If the pavement
does not comply with all of these requirements, plant production and paving will be suspended until the deficiency is
corrected.

The Engineer will check segregation and uniformity of density using methods outlined in Section 5.8.3 -
Segregation Check Using the Nuclear Density Gauge, Part V. For shoulders with a plan width of less than or equal to 3
feet, and placed at the same time as the traveled way, do not take nuclear density readings on the shoulder nor within 1
foot of the shoulder unless the pavement section is uniform across the entire roadway. The acceptable criteria for
density uniformity are in TABLE 602-7.

TABLE 602-7: SEGREGATION AND UNIFORMITY OF DENSITY CHECK
Mix Designation Mayflmum D.ens1ty Range Maximum ]?ens1ty Drop
(highest minus lowest) (average minus lowest)
All 4.4 1bs./cu. ft. 2.2 Ibs./cu. ft.

Whenever the results from 2 consecutive density profiles fail to comply with both of the requirements listed in
TABLE 602-7, plant production and paving will be suspended. Follow the procedures listed in the Profile Evaluation
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Subsection of Section 5.8.3-Segregation Check Using the Nuclear Density Gauge, Part V until production may be
resumed.

Joint density testing and the associated requirements listed below do not apply for HMA lift thicknesses less
than or equal to 1 inch.

Evaluate the longitudinal joint density using methods outlined in Section 5.8.4-Joint Density Evaluation
Using the Nuclear Density Gauge, Part V. Although it is the Contractor’s responsibility to perform the joint density
evaluation, the Engineer may make as many independent joint density verifications as deemed necessary at the
random sample locations. The Engineer’s results will be used for acceptance for joint density, whenever available.
The acceptable criteria for joint density are in TABLE 602-8.

TABLE 602-8: JOINT DENSITY REQUIREMENTS
Nuclear Gauge Readings Requirement
Interior Density minus Joint Density <3.0 Ibs./cu. ft.
OR
Joint Density | > 90.00% of Gy

If the results of 2 consecutive density profiles fail to comply with TABLE 602-8, the plant production and
paving operations will be suspended. Follow the procedures listed in the Joint Evaluation Subsection of Section
5.8.4-Joint Density Evaluation Using the Nuclear Density Gauge, Part V, until production may be resumed.

(2) Leveling Courses. In general, spread leveling course mixtures by the method to produce the best results
under prevailing conditions to secure a smooth base of uniform grade and cross section. The leveling course may be
spread with a properly equipped paver or motor grader.

(3) Lift Thickness. Except for leveling courses or when shown otherwise in the Contract Documents,
TABLE 602-9 applies. The Engineer may adjust lift thickness to utilize the most efficient method of acquiring
specified density and surface quality. The minimum lift thickness for any HMA mixture is 3 times the nominal
maximum aggregate size, unless otherwise designated in the Contract Documents or approved by the Engineer.

TABLE 602-9: NOMINAL COMPACTED THICKNESS

Lift Maximum Nominal Compacted Thickness
Surface 2 inches
Base 4 inches

(4) Grade Control. Achieve grade control by use of 1 or more of the following grade reference devices.
Approval of any of these devices will be based upon satisfactory performance.

(a) Traveling Stringline. Attach a traveling stringline or ski type attachment, a minimum length of
30 feet, to the paver and operate parallel with its line of travel.

(b) Reference Shoe. Attach a short reference shoe or joint matching device to the paver for control in
matching surface grades along longitudinal joints.

(c) Erect Stringline. Use an erected stringline consisting of a tightly stretched wire or string offset
from and parallel to the pavement edge on 1 or both sides. Erect the stringline parallel to the
established pavement surface grade and support at intervals as necessary to maintain the established
grade and alignment.

(d) Stringless Paving. Control line, grade and pavement cross-section as shown in the Contract
Documents. Use electronic guidance systems that meet the requirements and tolerances listed in
SECTION 802. Horizontal control is guided by GPS. Vertical control is guided by Total Stations.
GPS will not be allowed for Vertical control.

When paving on a fresh subgrade that has not been trimmed by an automatically controlled
machine, use an erected stringline or stringless paving to establish grade. Use either of these options
on the first or second lift. When directed by the Engineer, use an erected stringline or stringless
paving to match grade control points such as bridges.

(5) Compaction of Mixtures. Uniformly compact the HMA as soon after spreading and strike-off as
possible without shoving or tearing. Use self-propelled rollers operated at speeds slow enough to avoid
displacement of the HMA. Equipment and rolling procedures which result in excessive crushing of the aggregate
are prohibited. Use a sufficient number and weight of rollers to compact the HMA to the required density, using a
minimum of 2 rollers. If the hot mix plant is operating at over 275 tons per hour, use a minimum of 3 rollers. See
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subsections 602.4e.(6) for exceptions to the minimum number of rollers. Perform final rolling with a steel roller
unless otherwise specified. On the final pass, operate finishing, vibratory rollers in the static mode.

Coordinate the frequency, amplitude and forward speed of the vibratory roller to achieve satisfactory
compaction without objectionable undulations. For HMA lifts with a compacted thickness less than 1% inch, operate
vibratory rollers in the static mode.

Keep rollers in operation as necessary so all parts of the pavement receive substantially equal compaction at
the proper time. The Engineer will suspend HMA delivery to the project at any time proper compaction is not being
performed.

Remove, replace with suitable material and finish according to these specifications any mixture that becomes
loose, broken, mixed with foreign material or which does not comply in all respects with the specifications.

(6) Density Requirements.

(a) For mixes with a specified thickness greater than or equal to 1 % inches:

For lots 1 and 2, control density as shown in subsection 602.4e.(6)(b). Before beginning
production, the Contractor has the option to accept the pay adjustment for density on both Lots 1
and 2, or only Lot 2. If the Contractor chooses to accept the pay adjustments for density on both
Lots 1 and 2, or only Lot 2, control the density as shown in subsections 602.4e.(6)(a)(i-ii). If the
Contractor chooses to accept pay adjustment for density on Lot 1, the pay adjustment can not be
rejected on Lot 2.

(i) HMA Overlay. For lots 3 and greater, the lot density requirements and appropriate density pay
adjustment factors are shown in subsection 602.9b. as the percent of the G, value based on the
average of the density tests. The standard lot size is 10 density tests. Smaller lot sizes may result
as outlined in TABLE 602-10. Normally, the G, value used to calculate the density percentage
is the average value of all G, tests conducted the same day the lot was placed and compacted. If
less than 3 G, values were obtained that day, use the moving average value (last 4 tests prior to
the end of the day). When starting a mix and less than 4 G,,,, values have been determined, use
the average value of those available at the end of each day.

(i) HMA Surface, HMA Base and HMA Pavement. For lots 3 and greater, the lower specification
limit (LSL) value for density is given in subsection 602.9c. along with the appropriate density pay
adjustment factor equations. The LSL wvalue is given as a percentage of G, Lot density is
determined using the measured density values for all sublots in a lot. The standard lot size is 10
density tests. Smaller lot sizes may result as outlined in TABLE 602-10. Normally, the G,
value used to calculate the density percentage is the average value of all Gy, tests conducted the
same day the lot was placed and compacted. If less than 3 G, values were obtained that day, use
the moving average value (last 4 tests prior to the end of the day). When starting a mix and less
than 4 G, values have been determined, use the average value of those available at the end of
each day.

(b) For mixes with a specified thickness less than 1% inches:

These mixes will not have a density pay adjustment. Control density using an approved
rolling procedure with random nuclear gauge density determinations. Include a method for
controlling density in the QCP.

Designate a "Compaction Foreman". This person shall control compaction procedures,
review nuclear gauge results as they are obtained, adjust compaction procedures as needed to
optimize compaction and report any changes in the compaction process and results of nuclear
gauge testing to the Engineer. The compaction foreman may also be the nuclear gauge operator.
The nuclear gauge operator shall continuously monitor compaction procedures. As a minimum,
take 10 random nuclear gauge density determinations per day and report results to the Engineer.
Throughout the day, nuclear gauge results shall be available for review by the Engineer. The
compaction foreman shall document at a minimum of once every 2 hours that the approved rolling
sequence is being followed. Documentation includes roller passes, the mat temperature at each
pass, amplitude setting of rollers and roller speed. Provide the documentation to the Engineer.

Determine and periodically update an approved rolling procedure and periodically, as outlined
in this section. As a minimum, evaluate the initial rolling procedure using 3 rollers. If the hot mix
plant is operating at over 275 tons per hour, use a minimum of 4 rollers in the initial evaluation.
Operate vibratory rollers according to SECTION 151. Evaluate HMA paver screed operation
with the nuclear gauge at various vibration settings. For screed evaluation, take the nuclear gauge
readings directly behind the screed and before rolling. The Compaction Foreman and Engineer
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will evaluate the densities obtained with the various roller combinations and screed settings to
determine the initial approved rolling procedure.

Together, the Compaction Foreman and Engineer will determine when new rolling procedures

are required. HMA production may be stopped by the Compaction Foreman or Engineer
whenever rolling is not being performed according to the approved rolling procedure.
(c) For all lots, achieve the maximum density before the temperature of the HMA falls below 175°F.
When using WMA, achieve the maximum density before the temperature of the WMA falls below
165°F. Do not crush the aggregate. When the mat temperature falls below 175°F or 165°F for
WMA, roller marks may be removed from the mat with a self-propelled static steel roller or an
oscillating roller operating in either the static mode or in the oscillating mode.

TABLE 602-10: DAILY PRODUCTION VS NUMBER OF SUBLOTS AND TEST REQUIREMENTS
Daily Production Number of Sublots No. of Cores or . No. of Verification Coref*or
(tons) Nuclear Density Tests Nuclear Density Tests
0-599 3* 6* 3*
600-999 4* 8* 4*
1000 or more 5 10 5

*Minimum number for mixes with a specified thickness of 1% inches or greater: The Contractor may choose to obtain the
number required for 1000 or more tons. If the Contractor chooses to test 5 sublots (10 tests), KDOT will obtain 5 verification
tests.

**For mixes with a specified thickness less than 1'% inch: Verification testing may be performed, but is not required.
Additional testing may be performed by the Contractor. A minimum of 10 tests are required.

(7) Contact Surfaces. Coat contact surfaces of curbing, gutters, manholes and similar structures with a thin
uniform coating of asphalt material. Place the HMA uniformly high near the contact surfaces so that after compaction
it shall be approximately % inch above the edge of such structures.

(8) Adjustment of Manholes (Set Price). When required, this work will be performed and paid for under
SECTION 816.

(9) Construction Joints.

(a) Transverse Construction Joints. Use a method of making transverse construction joints to
provide a thorough and continuous bond, provide an acceptable surface texture and meet density
requirements. Do not vary the surface elevation more than 3/16 inch in 10 feet, when tested
longitudinally across the joint. When required, repair the joints or paving operations will be
suspended.

(b) Longitudinal Joints. Construct well bonded and sealed longitudinal joints to obtain maximum
compaction at the joint. If deemed necessary by the Engineer to properly seal the joint, apply a light
coat of asphalt emulsion or asphalt binder to the exposed edge before the joint is made.

Before placing the fresh HMA against a cut joint or against old pavement, spray or paint the
contact surface with a thin uniform coat of asphalt emulsion or asphalt binder. Where a finishing
machine is used, make the longitudinal joint by depositing a sufficient amount of HMA to form a
smooth and tight joint.

Offset the longitudinal joint in successive courses by 6 to 12 inches. Comply with traffic lane
edges for the width of the surface of top course placement.

(10) Shoulder Surfacing and Widening. When the placement width of shoulders or uniform width widenings
is less than can be accomplished with a regular paver, spread each course with a mechanical spreading device.

(11) Rumble Strips. When designated, construct rumble strips according to the Contract Documents.

f. Maintenance of Traffic. Maintain traffic according to DIVISION 800 and the following:

Maintain one-way traffic, and restrict traffic speeds to 20 miles per hour in the vicinity of workers, unless
otherwise designated. Use pilot cars to lead traffic through the area of paving and rolling operations, and if directed,
through a curing area. The use of flaggers is allowed through patching operations, unless the patching area or distance
between flaggers exceeds % mile, in which case the use of a pilot car shall be required. On overlay projects with 2
lanes or more in each direction for traffic use, the Engineer may waive the pilot car requirements.

Station one flagger ahead of the application of the tack coat and one flagger ahead of the area being protected
from traffic. Take adequate protection for traffic on side roads approaching the tack area.
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g. Treatment of Adjacent Areas. Pave sideroads, entrances and turnouts for mailboxes as shown in the
Contract Documents. Overlay all widening areas designated in the Contract Documents or ordered by the Engineer.

h. Pavement Smoothness. Evaluate pavement smoothness according to SECTION 603 and the following:

TABLE 602-11: MAXIMUM VARIATION OF THE SURFACE

Maximum Variation of the Surface
Length (feet) (inches)
10 3/16
25 5/16

Correct all humps or depressions exceeding the specified tolerance by removing the defective work and
overlaying with new material, or by other means approved by the Engineer. All necessary corrections are at the
Contractor’s expense.

602.5 PROCESS CONTROL

a. General. Establish gradation limits and proportions for each individual aggregate, mineral filler and
RAP and RAS, when applicable. Specify the limits and proportions such that the material produced complies with
the applicable requirements of the designated mix type. The Contractor is responsible for all process control
operations including testing. At no time will KDOT’s representative issue instructions to the Contractor or producer
as to setting of dials, gauges, scales and meters. KDOT will collect and test verification samples and assurance
samples and inspect the Contractor’s quality control operations.

b. JMF Adjustments. Produce a mixture of uniform composition closely complying with approved design
JMF to obtain the specified properties when compacted. If, during production, results from quality control tests
demonstrate a need to make adjustments to the mix design, then make adjustments to the design JMF single point
gradation and binder content to achieve the specified properties. The JMF adjustments shall produce a mix that
complies with TABLE 602-1 for the specified mix designation. When necessary, adjust on a sublot basis. Report
the new JMF to KDOT’s field representative and the DME before making such changes, and submit a new mix
design for review and approval if required by the DME.

c. Specification Working Ranges. Establish acceptable limits for field test results by applying the
tolerances shown in TABLE 602-12 to the JMF or adjusted JMF for binder content. Establish acceptable limits for
the other listed mix characteristics by applying the tolerances shown in TABLE 602-12 to the requirements of
TABLE 602-1.
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TABLE 602-12: SPECIFICATION WORKING RANGES (QC/QA)
Tolerance from JMF

Mix Characteristic Single Test Value | Plot 4 Point Moving Plot
Average Value
Binder Content +0.6% * +0.3% *
Tolerance for Specification Limits
Mix Characteristic Single Test Value | Plot 4 Point Moving Plot
Average Value
Gradation (applicable sieves in TABLE 602-1) N/A zero tolerance *
Air Voids @ N gyrations +2.0% N/A
Voids in Mineral Aggregate (VMA) 1.0% below min. * zero tolerance
Voids Filled with Asphalt (VFA) N/A zero tolerance
Course Aggregate Angularity (CAA) zero tolerance N/A
Sand Equivalent (SE) zero tolerance N/A
Fine Aggregate Uncompacted Voids (FAA) zero tolerance N/A
%Tensile Strength Ratio (%TSR) zero tolerance < N/A
Density @ Ny and Ny« N/A zero tolerance
Dust to Effective Binder (D/B) Ratio zero tolerance < zero tolerance o

* Plot data according to subsection 106.4.
For gradations, as a minimum, plot the No. 4, 8, 30 and 200 sieves.
Plot G, to third decimal point.
Indicate Job Mix Formula (JMF) and specification working range limits for single test results on the control charts using a
green ink dotted line.
Indicate the specification working range limits for the 4-point moving average results with a green ink solid line.

d. Mixes with Reclaimed Asphalt Pavement (RAP). The intent of this section is to prevent more RAP
going into a mix than is allowed in the Contract Documents. Totalizers are used to determine the %RAP in mix;
however, this does not preclude the Engineer from using other methods for determining the %RAP in a mix.

Provide the Engineer with the totalizer readings at the end of each day of production. These shall include
the final daily readings for the RAP, virgin aggregates and asphalt binder.

The %RAP will be checked a minimum of twice a day by the Engineer. Take the readings a minimum of 2
hours apart and a maximum of 6 hours apart. Do not take the readings within the first hour of start-up as
adjustments to the plant are most frequent within this time frame.

Calculate RAP percentages using the plant totalizers for the virgin aggregates (AGG,), and the RAP as
follows:

_ __RAP *100

Equation A: =
RAP + AGGv

%RAP

%RAP is the percent RAP in the total aggregates (Virgin and RAP) rounded to the nearest tenth.
RAP is the difference between the current and last reading of the RAP totalizer in tons.
AGQG, is the difference between the current and last reading of the Virgin Aggregate totalizer in tons.

%RAP is considered out of compliance when any of the following occurs:
e  Any single test exceeds the maximum percentage allowed by specs by 3%.
e  The 4-point moving average exceeds the maximum percentage allowed by specifications.

Actions to be taken if the %RAP is out of compliance:

e Ifany single test exceeds 3% of the maximum allowed %RAP stop production, perform the “0 check
run” on the belts in the presence of the Engineer, and make adjustments to correct the discrepancy.

e If'the 4-point moving average exceeds the maximum allowed %RAP three consecutive times, stop
production, perform the “0 check run” on the belts in the presence of the Engineer, and make
adjustments to correct the discrepancy.
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e If the 4-point moving average exceeds the maximum allowed %RAP by more than 1% then the
Contractor will be assessed the following penalty.

BP *Q * (%RAP 4 — %RAP yax)
100

Equation B: Contract Deduct =

Contract Deduct is the Dollar amount to be subtracted from the contract.

BP is the Bid Price of the mix.

Q is the Quantity, in tons, of material represented by the 4-point moving average. This value shall be based
on the weigh tickets taken from the time of the 1* test of the 4-point moving average through the time of 4™
test.

%RAP;, is the 4-point moving average of %RAP.

%RAP 5, 1s the Maximum %RAP from the Project Special Provision.

Contract Deducts for RAP will be an item added to the contract.

Any time production is stopped due to non-compliant %RAP, restart the 4-point moving average provided
the belt had the “0 check run” performed in the presence of the Engineer, and adjustments were made to the mix
proportioning to correct previous discrepancies. The initial start-up at the beginning of each work day does not
constitute a stop in production due to non-compliant %RAP.

If at any time the Contractor chooses to stop production in order to correct discrepancies in the mix
proportioning concerning the %RAP, the most recent data (not to exceed 4 points) will be averaged. If the average
exceeds the maximum allowed %RAP by more than 1% then a Contract Deduct will be assessed as calculated above
with the following substitutions:

In the case where less than 4-points are available for the 4-point moving average, the most recent test is
substituted for the 4™ test, and the %RAP, may be a single test, a 2-point moving average or a 3-point moving
average.

602.6 COMPACTION TESTING

a. General. Make the density determination of the compacted mixture using test results on random
samples selected by the Contractor or Engineer (see subsection 602.2i.(1)) from each lift placed. Select sites
according to the approved QCP. Take the nuclear density tests or core samples before placement of the next lift and
before opening to construction or public traffic, and no later than the next working day following the date of
placement.

Exception to coring after any traffic on the overlay. Do not use this procedure more than twice on any one
project or tied projects, unless approved by the Engineer. The Contractor may request re-evaluation by coring.
(Testing and coring shall be subsidiary items.) When coring is requested, follow these procedures for the lot under
re-evaluation.

(1) Immediately prior to coring, determine nuclear gauge densities in the presence of the Engineer in the
locations previously tested. The average nuclear gauge density after traffic will be determined. A Contractor
density correction factor will be calculated as follows: the average nuclear gauge density after traffic minus the
average nuclear gauge density before traffic. If the calculated Contractor density correction factor is a negative
value, the Contractor’s density correction factor will be set equal to zero (normally the density correction factor will
be a positive number).

(2) Immediately before coring, nuclear gauge densities will be determined by the Engineer in the presence
of the Contractor in the locations previously tested. The average nuclear density after traffic will be determined. A
KDOT density correction factor will be calculated as follows, the average nuclear gauge density after traffic minus
the average nuclear gauge density before traffic. If the calculated KDOT density correction factor is a negative
number, KDOT’s density correction factor will be set equal to zero.

(3) Determine the Traffic Density Correction Factor. It will be the larger of the Contractor’s density
correction factor or KDOT’s density correction factor determined in subsections 602.6a.(1) and (2).

(4) With the Engineer present, obtain 1 core from each of the Contractor and KDOT nuclear gauge
locations. Mark each core as they are taken. Take the cores to KDOT’s field laboratory for drying and evaluation.
Together, the Contractor and Engineer will determine the density of each core. Determine the corrected core density
for each Contractor and KDOT core as follows: the core density minus the Traffic Density Correction Factor.
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(5) Using the corrected Contractor core densities and the corrected KDOT core densities, the Engineer will
re-evaluate this lot using the procedures outlined in subsection 602.9. Based on this re-evaluation, the Engineer will
inform the Contractor of the lots disposition and density pay adjustment factor.

For shoulders with a plan width of less than or equal to 3 feet and placed at the same time as the traveled
way, the density pay adjustment factors for the traveled way applies. Acceptance of or pay adjustment for density
on all shoulders with a plan width greater than 3 feet and any shoulder not placed at the same time as the traveled
way shall be according to subsection 602.9.

A lot consists of a day’s production for each lift placed and contains the number of density locations as
outlined in TABLE 602-10. Base lot acceptance on 2 test results from each sublot unless the Engineer’s results (1
test per sublot) are used. V, lots and density lots are normally of different sizes.

If the lane being placed is to be opened to traffic that day, the Engineer and the Contractor may
predetermine the sublot size based on anticipated production. If actual production does not meet anticipated
production, the sublot size will be adjusted. The number of tests shall be as outlined in TABLE 602-10.

The minimum number of density tests is as listed in TABLE 602-10. The Contractor has the option to take
additional tests to provide 10 test results to determine payment. The density pay adjustment factors are computed
using formulas in subsection 602.9. The density pay adjustment factors do not apply to sideroads, entrances,
crossovers and other incidental surfacing.

b. Nuclear Density Tests (For mixes with a specified thickness of 1%, inches or greater.). Take 2
nuclear density tests at random within each sublot. The Engineer will take 1 random nuclear density verification test
per sublot. Perform nuclear density testing to be used in the determination of the traveled way pay adjustment
factors and control of shoulder density. Do not take nuclear gauge readings within 1 foot of a longitudinal joint or
edge, nor within 20 feet of a transverse joint. For shoulders with a plan width of less than or equal to 3 feet, and
placed at the same time as the traveled way, do not take nuclear density readings on the shoulder nor within 1 foot of
the shoulder unless the pavement section is uniform across the entire roadway. Mark the outline of the nuclear
gauge on the pavement at each location tested with a method of marking that shall last a minimum of 24 hours.
Take the nuclear density test at the random location. Do not move the gauge from this location to maximize or
minimize the density results. If the Contractor doubts the accuracy of any of the nuclear density test results, the
pavement may be cored at the nuclear gauge test locations. If coring is chosen to determine the density for pay
adjustment purposes, then all nuclear density test results representing the lot shall be voided and cores taken as
prescribed in subsection 602.6c.

Take verification nuclear density tests, 1 per sublot, at random locations selected by the Engineer. Payment
factors will be based on the Contractor’s nuclear density test results, provided those results are validated by KDOT’s
nuclear density tests.

The Engineer will determine a calibration factor for the Contractor’s nuclear density device at the same time as
a calibration factor is determined for KDOT’s device. The Contractor will be afforded the opportunity to observe the
calibration procedure whether it is performed at the district laboratory or on the project site. The Engineer should
provide calibration factors by the end of the working day following the date of collecting the cores. In cases where this
is not possible, the Contractor and the Engineer may agree in advance to accept a zero pay adjustment for the concerned
lots.

The Engineer and Contractor will compare nuclear density test results before any traffic is allowed on the
roadway. If the Contractor or KDOT density values are suspect, the Engineer may approve re-testing the locations in
question. When re-testing is approved, substitute the new nuclear density values for the values in question. Before
traffic is allowed on the roadway, the Contractor needs to determine if cores will be taken.

c. Cores (For mixes with a specified thickness of 12 inches or greater.) Take 2 cores at random
locations within each sublot. It may be necessary to chill the compacted mixture before coring so that the samples
may be removed intact without distortion. Cut the samples using a 4-inch coring device, unless a 6-inch coring
device is approved by the Engineer. Mark all samples with the lot number, sublot number and core number.

Transport the cores to the laboratory as soon as possible to prevent damage due to improper handling or
exposure to heat. Cut all cores including the Engineer’s verification cores. The Contractor will be paid only for
cores cut to calibrate the nuclear gauge, when requested by the Engineer. Use KT-15 Procedure III to determine
core density.

Do not take cores within 1 foot of a longitudinal joint or edge, nor within 20 feet of a transverse joint. For
shoulders with a plan width of less than or equal to 3 feet, and placed at the same time as the traveled way, do not
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take cores on the shoulder nor within 1 foot of the shoulder unless the pavement section is uniform across the entire
roadway.

Take 1 verification core per sublot (at locations selected by the Engineer) for testing at KDOT’s laboratory.
Density pay adjustment factors and control of shoulder density are based on the core results, provided those results are
validated by the verification cores sent to KDOT’s laboratory.

Dry the core holes, tack the sides and bottom, fill with the same type of material and properly compact it by
the next working day.

602.7 WEATHER LIMITATIONS

Do not place HMA on any wet or frozen surface or when weather conditions otherwise prevent the proper
handling and finishing of the mixture.

Only place HMA when either the minimum ambient air temperature or the road surface temperature shown
in TABLE 602-13 is met.

TABLE 602-13: MINIMUM HMA PLACEMENT TEMPERATURES
Paving Course Thickness Air Temperature Surface Temperature
(inches) (°F) (°F)

HMA | WMA | WMA | HMA | WMA | WMA

Foam | Chem Foam | Chem
Surface All 50 45 40 55 50 45
Subsurface <1.5 50 45 40 55 50 45
Subsurface >1.5and <3 40 35 30 45 40 35
Subsurface >3 30 30 30 35 32 32

602.8 MIXTURE ACCEPTANCE

a. General. Test each mix designation at each plant for compliance with TABLE 602-1. Acceptance will
be made on a lot by lot basis contingent upon satisfactory test results. Obtain test samples of the mix designation
from the roadway behind the paving operation before compaction. The sampling device and procedures used to
obtain the samples must be approved by the Engineer. Use KT-25 for obtaining HMA from the roadway and
splitting of the sample. The Contractor’s quality control tests will be used for acceptance provided those results are
verified by KDOT.

A load or loads of mixture which, in the opinion of the Engineer, are unacceptable for reasons such as being
segregated, aggregate being improperly coated, foaming aggregate or being outside the mixing temperature range may
be rejected. Verification samples will be taken by the Engineer at randomly selected locations from behind the paver.
Fill all sample locations before compaction.

The V, test values will also be used to determine V, pay adjustments according to subsection 602.9d. V,
pay adjustments apply to the HMA placed on the traveled way and shoulders (including ramps and acceleration and
deceleration lanes).

b. Lot Definition for Mix Production Sampling and Testing. A lot is defined as an isolated quantity of a
specified material produced from a single source or operation. Each lot shall normally be represented by 4
contiguous test results. A lot may be represented by test results on samples taken from 1 or more day’s production.

c. Lot Investigation. The Engineer may examine materials represented by individual test results which lie
beyond the Contractor’s normal quality control testing variation. The investigation may be based on either
Contractor or KDOT test results. The information from additional testing (including testing of in-place HMA) may
be used to define unacceptable work according to SECTION 105. The Engineer may apply appropriate price
reductions or initiate corrective action.

For any test, if a dispute exists between the Engineer and Contractor about the validity of the other’s test
results, the KDOT District Materials Laboratory or the MRC will perform referee testing, except for nuclear density
dispute resolution and V, dispute resolution. If the disputed KDOT test results were generated at the District
Laboratory, the MRC will perform the referee tests. If the disputed KDOT test result was generated at the MRC, an
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independent laboratory agreeable to both parties will be selected. The Laboratory shall be accredited by the AASHTO
Accreditation Program in the appropriate testing category.

If referee testing indicates that KDOT test results are correct, the Contractor pays for the additional testing,
including referee testing performed at the MRC. This will be paid using the bid item Contract Deduct which will be an
item added to the contract.

If the referee testing indicates that Contractor test results are correct, KDOT pays for the additional testing.
Pay the independent lab for the testing and submit the paid invoice to KDOT. The Engineer will reimburse the
Contractor (based on the invoice price) as Extra Work, SECTION 104.

(1) For nuclear density dispute resolution (the statistical comparison fails and the Contractor questions
KDOT’s results), the following procedure applies:

Discard pay factors previously established with the nuclear gauge, and use the core results to establish the
pay factors.

With the Engineer present, take 1 core from each of the locations previously tested with the Contractor’s
nuclear gauge and KDOT’s nuclear gauge (normally 15 cores). Mark all cores with the lot number,
sublot number and core number.

Take the cores to the field laboratory and dry to a constant weight before testing. The Contractor and the
Engineer, working together, will determine the core densities (KT-15, Procedure III).

A statistical comparison will be made between Contractor and KDOT core results. If the t-test passes,
KDOT will pay for all cores. The Contractor’s test results will be used to calculate the density pay
factors. If the t-test fails, KDOT will not pay for the cores. KDOT test results will be used to calculate
the density pay factors.

(2) For V, dispute resolution (the statistical comparison fails and the Contractor questions KDOT results),
the following procedure applies for the lots in question:

Determine which lots to dispute. Only dispute the lot produced immediately prior to the lot currently
under production and being tested. Notify the Engineer, prior to the completion of all Contractor V,
testing for this lot. (When production is completed for any mix, the last lot may be challenged the day
production is completed). When the hot mix plant shuts down for the winter, the Contractor has a
maximum of 7 calendar days to dispute the last lot produced prior to winter shut down.

Discard V, and V, pay adjustment factors previously determined within the lots being questioned.

All saved gyratory compacted V, quality control and verification samples and back half of samples
within the lots in question will be taken by KDOT to the District Materials Laboratory. All back half
of samples shall be a minimum of 35 pounds. Failing to obtain enough material removes the right to
dispute resolution. Copies of all paperwork, including work sheets, associated with previous V,
calculations for the disputed lots will also be taken to the District Materials Laboratory.

The following retesting will be completed by KDOT:

Check the samples to be sure they are dry before retesting. Reweigh the original gyratory compacted
V. quality control and verification samples. Determine the G, at Ny revolutions for all saved
gyratory plugs. Compare retest results with original test results. Use this information to isolate
potential testing errors, but continue with the remainder of the retesting steps.

Determine the Gy, using the back half of all samples within each lot being questioned. Normally,
there will be 5 back halves (4 Contractor’s and 1 KDOT) to test within each lot.

Compact the back halves to N, revolutions and determine the Gy, at Ny, revolutions.

Use Gy determined above and the Gy, determined from the recompacted samples to calculate V, at
Nges revolutions for the lots in question.

Using the retest V, results, a statistical comparison will be made. If the t-test passes, the Contractor’s
retest results will be used to calculate the pay factor and KDOT will pay for all retesting. Use the
procedures shown in subsection 602.9d. If the t-test fails, KDOT’s retest results will be used to
calculate the pay factor, and the Contractor will pay for all retesting.

d. Resampling of Lots. Take no samples for retest for pay adjustment purposes except as noted in
subsections 602.6b. and 602.8c.
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e. Multiple Projects. If multiple projects are supplied from 1 or more plants using the same mix, carry
over the lots at each hot mix plant from project to project.

f. Lot Size. A standard size mix production lot (density test lots are defined in subsection 602.6a.(5))
consists of 4 equal sublots of 750 tons each of HMA (lot size is 3,000 tons).

It is anticipated that lot size shall be as specified. However, with the Engineer’s approval, the Contractor may
re-define lot size for reasons such as, but not limited to, change in contract quantities or interruption of the work. Take
1 sample during production of each sublot and utilize it to determine disposition of the lot in which it occurs.

g. Increased Lot Size. After 8 consecutive sublots have been produced within the tolerance shown for all
mix characteristics listed in TABLE 602-12 and without a V, penalty, the sublot size may be increased to 1,000 tons
(lot size of 4,000 tons), provided the normal production rate of the plant is greater than 250 tons per hour. Provide
immediate notification of lot size changes to the Engineer any time a change is made.

After 8 additional consecutive sublots have been produced at the 1,000 ton sublot size, the sublot size may
again be increased to 1,250 tons per sublot ( lot size of 5,000 tons), provided all 8 consecutive 1,000 ton sublots
have been produced within the tolerances shown for all mix characteristics listed in TABLE 602-12, without a V,
penalty, production rates for the previous 2 days have been greater than 3,750 tons per day, and a minimum of 2 of
the last 3 segregation profile checks comply with TABLE 602-14.

TABLE 602-14: SEGREGATION PROFILE CHECKS FOR INCREASED SUBLOT SIZE
Mix Designation Mlelmum.Densny Range Maximum !)ens1ty Drop
(highest minus lowest) (average minus lowest)
All 3.1 lbs./cu. ft. 1.9 lbs./cu. ft.

If subsequent test results fall outside the tolerances shown for any mix characteristic listed in TABLE 602-
12 or a V, penalty is incurred, decrease the sublot size to 750 tons. If the production rates fall below 3,750 tons per
day for 2 consecutive days or a minimum of 2 of the last 3 segregation profile checks fail the above requirements,
then reduce the 1,250 ton sublots size to 1,000 ton per sublot provided the TABLE 602-12 criteria is met and no V,
penalty is incurred.

When the increased lot size criteria are again met for 4 consecutive sublots, the sublot may be increased as
the limits given above.

h. Decreased Lot Size for Small Quantities. This is to be used when a small quantity (less than 3,000
tons) of a particular mix will be used. Use the plan quantity for the lot size. Reduce the sublot size below 750 tons
by dividing the lot into 3 or 4 equal sublots. Before beginning production, provide the Engineer with the number
and size of the sublots.

i. Pre-Production Mix. Test and evaluate a pre-production mix, limited to a maximum of 200 tons from
each plant and type of mix before production of that mix. Evaluate the pre-production mix at initial start-up and
after suspension of production resulting from failing test results. Do not adjust V, payment for pre-production
mixes. Provide a pre-production mix that complies with the gradation, D/B ratio, binder content, VMA, level of
compaction for Ny, Nges, Niax and laboratory V, requirements prior to starting or resuming production. For binder
content, V, at Ngs and VMA, use the "Single Test Value" listed in TABLE 602-12 for comparison. For the other
tests listed, use the values listed in TABLE 602-1 for each mix. Except for initial start-up, normal delivery of
material to the project before completion of certain test results on pre-production mixes may be authorized by the
DME.

Place the material produced for the pre-production mix in locations approved by the DME. On projects
where HMA is paid by the ton, consider placing the pre-production mix in non-critical areas such as side roads,
entrances, shoulders or deep in the base. The Engineer will pay for material as the material produced, not in the
location placed. However to prevent potential cost overruns, do not run an excessive number of “higher cost” pre-
production mixes (as determined by the Engineer) on shoulders or entrances.

On projects in which the HMA is paid by the square yard, place pre-production mixes where required by
the Contract Documents. A higher quality pre-production mix may be placed at no additional expense to KDOT. If
HMA materials which are designated to be placed in the top 4 inches of the pavement structure are placed deeper
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than 4 inches as a pre-production mix, do not count the material toward the requirement to place the material in the
top 4 inches of the pavement section.

At the direction of the Engineer, remove the pre-production mix if it is both out of specification and the
material shortens the pavement life or changes the intended function. The Engineer will pay for the replacement of
one pre-production mix at 100% of the contract unit price for each mix in the contract (not each mix design). If the
HMA is paid by the square yard, then the removed material will be paid for at a rate of $40 per ton. The Engineer
will create a change order (SECTION 104) adding the item of work with a unit price of $40/ton. The payment will
be full compensation to the Contractor for the placement and removal of that pre-production mix. KDOT will not be
financially responsible for any subsequent failed pre-production mixes (that require removal) for that mix. The
removed material is the property of the Contractor.

The Engineer will not pay for pre-production mixes that are required to be replaced due to poor
workmanship or equipment failure. The Engineer will make the final decision to remove a failed pre-production
mix with input from the Contractor.

j. Suspension of Mix Production. Suspend production of the mix until appropriate corrections have been
made, if 2 consecutive test results for any single mix characteristic fail to fall within the limits established by the
tolerances shown in the single test value column of TABLE 602-12. Additionally, suspend production of the mix
until appropriate corrections have been made, if any 4-point moving average value for any single mix characteristic
fails to fall within the limits established by the tolerances shown in the 4-point moving average value column of
TABLE 602-12. Production remains suspended pending the satisfactory results of a pre-production mix, unless
waived by the DME.

The Engineer may stop production of HMA at any time the mix or process is determined to be unsatisfactory.
Make the necessary corrections before production will be allowed to resume. Failure to stop production of HMA
subjects all subsequent material to rejection by the Engineer, or acceptance at a reduced price, as determined by the
Engineer.

602.9 BASIS OF ACCEPTANCE

a. General. Acceptance of the mixture will be contingent upon test results from both the Contractor and
KDOT. The Engineer will routinely compare the variances (F-test) and the means (t-test) of the verification test
results with the quality control test results for V,, G, and density using a spreadsheet provided by KDOT. If
KDOT verification test results do not show favorable comparison with the Contractor’s quality control test results,
then KDOT test results will be used for material acceptance, material rejection and the determination of any pay
adjustment on the V, and roadway density. Disputed test results will be handled according to subsection 602.8c.

KDOT will use a spreadsheet program to calculate pay adjustments for density and V,, and to compare
Contractor QC and KDOT QA test results (including Gy,,). KDOT will provide a copy of this program to the
Contractor, when requested. Microsoft Excel software is required to run this program; it is the Contractor’s
responsibility to obtain the correct software. Values computed using equations referenced in this specification may
vary slightly from the spreadsheet values due to rounding of numbers. In such cases, the numbers computed by the
spreadsheet will govern.

The comparison of quality control and verification tests will be completed using the t-tests to compare their
population means and the F-test to compare their variances. The F & t tests, along with the Excel Spreadsheet used
to compare the Contractor’s QC results and KDOT’s QA results, are described in Section 5.2.6 — Comparison of
Quality Control and Verification Tests, Part V. (Examples of Air Voids F & t tests, along with Density F & t tests
are shown in this section.) Additional information on the program may be obtained from the Bureau of Construction
and Materials.

b. Asphalt Density Pay Adjustment for "HMA Overlay" Bid Items. Mixes with specified thickness of
less than 1% inches are not subject to the asphalt density pay adjustments.

For mixes with specified thickness of 1% inches or greater: Asphalt density pay adjustment for compaction
of the completed pavement shall be by lot, based on the percentage of Gy, obtained. Compute the asphalt density
pay adjustment (incentive or disincentive) by multiplying the density pay adjustment factor (Pp) times the number of
tons included in the lot times $40 per ton. (Air voids lots and density lots are normally of different sizes.) This
adjustment will be paid for under the bid item Asphalt Density Pay Adjustment.

Density pay factors will be determined from TABLE 602-15. (For TABLE 602-15, average the percent of
Gm values to 0.01% and calculate the density pay adjustment factors rounded to the thousandths).
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TABLE 602-15: DENSITY PAY FACTORS FOR SPECIFIED THICKNESS?*
Specified Thickness — | >2" >15"
All Continuous Action® No Continuous Action®
% of Gmm 2 2
Average of 10 Density Tests' Pay Factor Pay Factor
93.00% or greater 1.040 1.040
92.00 to 92.99% Al Al
91.00 t0 91.99% 1.000 1.000
90.00 to 90.99% A2 1.000
89.00 to 89.99% 0.840 or Remove’ A3
less than 89.00% 0.840 or Remove® 0.840 or Remove®

For low daily production rates less than 1000 tons, or when the Engineer’s verification tests are to be used for asphalt
density pay determination, the lot sample size is as determined in TABLE 602-10.

“Shoulders: For shoulders with a plan width greater than 3 feet and any shoulder not placed at the same time as the
traveled way, compact the HMA in the lot to a minimum of 90.00% (if specified thickness is >2") or 89.00% (if the
specified thickness is from 14" to 17%%") of the G,,,. Otherwise, the Engineer will determine whether the HMA in the lot
may remain in place or be removed. Any such material left in place shall have a density pay factor of 0.950 or less.

*Low Density: The Engineer will determine if the traveled way, shoulders with a plan width of 3 feet or less and placed
with the traveled way, ramps, acceleration and deceleration lanes may remain in place or be removed. The Engineer will
notify the Contractor before 11:00 AM of the next working day if the area is to be removed. Any such material left in
place shall have a density pay factor of 0.840.

*Specified thickness is the total thickness shown in the Contract Documents for the mix being placed.

3Use for >1%" when another continuous action, such as milling, surface recycling, cold recycling or overlay is completed
ahead of this overlay.

®Use for >114" when another continuous action is not completed before the overlay.

Calculations for Density Pay Factors A1, A2 and A3:
A1=[100+4 (% of lot Gy, - 92.00)] + 100
A2 =[84+ 16 (% of lot G - 90.00)] + 100
A3 =[84+16 (% of lot G - 89.00)] + 100

Density Pay Adjustment Factor Calculation:

Density Pay Adjustment Factor (Pp)* = Density Pay Factor - 1.000
*Pp rounded to the nearest thousandth

c. Asphalt Density Pay Adjustment for "HMA Surface", "HMA Base" and "HMA Pavement" Bid
Items. Asphalt Density Pay Adjustment for compaction of the completed pavement shall be by lot, based on the
percentage of Gy, obtained. This adjustment will be paid for under the bid item Asphalt Density Pay Adjustment.
Compute the Asphalt Density Pay Adjustment (positive or negative) by multiplying the Density Pay Adjustment
factor (Pp) times the number of tons included in the lot times $40 per ton. The Asphalt Density Pay Adjustment will
be added or subtracted on the pay estimate. For shoulders with a plan width of less than or equal to 3 feet, and
placed at the same time as the traveled way, the Pp for the traveled way will apply. The Pp does not apply to
sideroads, entrances, crossovers and other incidental surfacing. Use KDOT test results for the lot to determine the
Pp when the statistical comparison between the quality control and the verification tests fail (see subsection
602.9a.).

Lot Size: A lot shall normally be comprised of the results of 10 tests performed on a day’s placement of a
given mix placed in a given lift. Lot size is defined in subsection 602.6. (Air void lots and density lots are
normally of different sizes).

Shoulders: For all shoulders with a plan width greater than 3 feet and any shoulder not placed at the same
time as the traveled way, the lower specification limit (LSL) is 90.00%. When the lower percent within limits
(PWL_p) is 50.00% or more for the lot, Pp is zero. When the PWL,p is less than 50.00% for the lot, the Engineer
will determine whether the HMA in the lot may remain in place or be removed. Any such material left in place will
have a Pp of -0.050, unless the Engineer establishes lower values for Pp (-0.100, -0.200, -0.300, etc.) as a condition
of leaving the material in place.
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Determination of Pp and PWL p: Calculate the lower density quality index (Q.p) for each lot using
Equation 1 and round to hundredths. Locate the Q,p value in the left column of the Percent Within Limits (PWL)
Table in Section 5.2.1 - Statistics, Part V. Select the appropriate PWLp value by moving across the selected quality
index row to the column representing the number of samples in the lot.

If Q.p is greater than the largest quality index value shown in the table, use 100.00 as the value for PWL .

If PWLp is less than 50.00% for the lot, the Engineer will determine if the material in the lot may remain
in place. If the material is left in place, the value of Pp for the lot will be equal to -0.160, unless the Engineer
establishes lower values for Pp (-0.200, -0.300, etc.) as a condition of leaving the material in place. Otherwise,
calculate Pp using Equation 2 and round to thousandths.

Equation 1: Qb= %

X is the average measured percent of Gy, of all samples within a lot rounded to hundredths.

LSL is the lower specification limit for density and is defined as 91.00% of G, for traveled way plan
thickness 2 inches and less and 92.00% of Gy, for traveled way plan thickness greater than 2 inches.

S is the standard deviation of the measured density of all samples within a lot and is calculated using
equation (4) in Section 5.17.09, Part V, rounded to hundredths.

Equation 2: Pp=(PWL p * 0.004 )-0.360

d. Asphalt Air Void Pay Adjustment. Asphalt Air Void (V,) Pay Adjustment will be made on a lot basis
and based on measured V, from samples of plant produced material. This adjustment will be paid for under the bid
item Asphalt Air Void Pay Adjustment. The V, pay adjustment factor (Py) (positive or negative) will be determined
and used to compute the V, Pay Adjustment by multiplying Py times the number of tons included in the lot times
$40 per ton. The V, Pay Adjustment will be added or subtracted on the pay estimate. When the statistical
comparison between the quality control and the verification tests pass, use the procedures in subsection 602.9d.(1)
to compute Py, When the statistical comparison fails, calculate Py using procedures in subsection 602.9d.(2).

Lot Size: A lot shall normally be comprised of the results of 4 contiguous individual V, tests performed on
gyratory compacted samples of a given mix design. Lot size is defined in subsections 602.8f., 602.8g. and 602.8h.
When there are 1 or 2 tests remaining, such as at the end of a project or season, combine them with the previous 4
tests to create a 5 or 6 test lot, respectively. When there are 3 tests remaining, combine the 3 tests into a lot. (Air
voids lots and density lots are normally of different sizes).

(1) Air Voids Pay Adjustment Factor (Passing t-test). Calculate the upper and lower V, quality indices
(Quv and Qy) for each lot using Equations 3 and 4, respectively and round to hundredths. Locate the Quy value in
the left column of the Percent Within Limits (PWL) Table in Section 5.2.1 — Statistics, Part V. Select the
appropriate upper percent within limit value (PWLyy) by moving across the selected quality index row to the
column representing the number of samples (N) in the lot. Repeat the process using the Q,y value and select the
appropriate value for the lower percent within limits (PWL_y). If the Quy or Q.y value is greater than the largest
quality index value shown in the table, then a value of 100.00 is assigned as the value for PWLyy, or PWL,y,
respectively. If both Quy and Q,y exceed the values shown in the table, a value of 100.00 is assigned as the value
for both PWLyy and PWL,y. If either Quy or QLy is a negative value or PWLyy + PWL_y is less than 150.00, the
Engineer will determine if the material in the lot may remain in place. If the Engineer determines that the material
may remain in place then the maximum value of Py for the lot will be equal to —0.120. The Engineer may establish
lower values for Py (-0.200, -0.300, etc.) in such instances. Otherwise, calculate Py using Equation 5 and round to
thousandths.

_USL - X

Equation 3: Quw 5

Equation 4: Qu = X_SA

X is the average measured V, of all samples within a lot rounded to hundredths.
USL is the upper specification limit for V, and is defined as 5.00%.

LSL is the lower specification limit for V, and is defined as 3.00%.
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S is the standard deviation of the measured V, for all samples within a lot and is calculated using equation
(4) in Section 5.2.1 - Statistics, Part V, rounded to hundredths.

Equation 5: Py = ((PWLyy +PWL_y - 100.00)(0.003)) — 0.270

PWLyy is the upper percent within limits value for V,.

PWL_y is the lower percent within limits value for V,.

(2) Air Voids Pay Adjustment (Failing t-Test). If the t-test fails, KDOT’s test result will be used to
calculate the Py, for the lot. Follow the procedures given in subsection 602.9d.(1) to determine the Py or disposition
of the lot. Use the values from TABLE 602-16 to calculate Quy, QLy, PWLyy and PWL_y in Equations 3, 4 and 5 in
subsection 602.9d.(1).

TABLE 602-16: Statistical Values for Air Voids Pay Adjustment for Failing t-Test
Term Definition Value
X Average or Mean KDOT’s test result for the lot
S Standard Deviation 0.50
USL Upper Specification Limit 5.50%
LSL Lower Specification Limit 2.50%
N Sample Size 3

602.10 DETERMINATION OF THICKNESS, THICKNESS PAY ADJUSTMENT AND AREA PAY
ADJUSTMENTS FOR "HMA PAVEMENT" AND "HMA PAVEMENT SHOULDER" BID ITEMS

a. General. Construct the pavement to the dimensions shown in the Contract Documents. Inform the
Engineer when a section is ready for coring and measurement of width and length. Complete all paving of the
shoulder and driving lanes within this section, unless otherwise approved by the Engineer.

A driving lane is defined as mainline lanes, acceleration lanes (including tapers), deceleration lanes
(including tapers), auxiliary lanes, ramp lanes or combination thereof.

When shoulders, medians and widenings are placed monolithically with the adjacent driving lane, and there
is not a separate bid item for shoulders, then the shoulders are considered as part of the driving lane, and are
subjected to the same unit price adjustment as the driving lane.

b. Measurements. The Engineer will divide the projects into lots. A lot is comprised of 5 sublots with the
same plan thickness. A sublot is defined as a single driving lane or a single shoulder, with an accumulative length of
1000 feet. If the last lot has 1 or 2 sublots (such as at the end of a project or season), combine them with the
previous lot to create a lot with 6 or 7 sublots, respectively. Consider as a single lot if there are 3 or 4 sublots in the
final lot.

The Engineer will generate 1 random location for coring within each sublot. Do not take a core within 1
foot of a longitudinal joint or edge. Obtain the cores with the Engineer present.

Take a 4-inch diameter core from the selected sites. Mark each core with its lot and sublot number, and
transport to the KDOT field lab.

For information only, the Engineer will determine the thickness of each HMA mixture and the total HMA
base for each core.

The Engineer will determine the total core thickness for pay by taking 3 caliper measurements at
approximately 120° apart and record each to the nearest 0.1 inch. The average of the 3 caliper measurements
rounded to the nearest 0.1 inch shall represent the average measured thickness. The Engineer will use the total
pavement thickness measurements to determine thickness pay adjustment factors.

The Engineer will provide a copy of the results to the Contractor before the end of the following working
day.

Prior to coring, the Contractor may request that areas trimmed without automatically controlled equipment
be handled separately. (This would require the Contractor to designate the area as a lot before knowing the actual
core thickness.) When requested and approved by the Engineer, each area will be considered a lot. Divide the area
into 5 sublots and obtain 1 core from each sublot.

For Percent Within Limits (PWL) thickness analysis, if any sublot thickness exceeds the design thickness
by more than 1.0 inch, the Excel spreadsheet will automatically consider that sublot thickness to be 1.0 inch more
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than the design thickness. The spreadsheet will recalculate a new lot mean and sample standard deviation based on
the adjusted value.

Dry the core holes, tack the sides and bottom, fill them with a HMA mixture (approved for the project) and
properly compact it by the end of the next working day.

c. Deficient Measurements for Driving Lanes. When any full depth core for driving lanes is deficient by
1.0 inch or greater from the specified thickness, take exploratory cores at intervals a minimum of 50 feet in each
direction (parallel to the centerline) from the deficient core.

Continue to take exploratory cores in each direction until a core is taken that is deficient a maximum of 0.5
inch. Exploratory cores are used only to determine the length of pavement in a lot that is to be overlaid, as approved
by the Engineer.

The minimum overlay length (with surface mix) shall be equal to the distance between the cores that are
deficient by a maximum of 0.5 inch, and the width to be paved shall be full width of the roadway (driving lanes and
shoulders) when this occurs.

The minimum overlay thickness is 3 times the nominal maximum aggregate size.

Complete the overlay to the satisfaction of the Engineer. Mill butt joints on the ends of the overlay area.
The Engineer will not pay for any milling costs.

The exploratory cores are not used to determine thickness pay adjustment factors. Randomly select another
core (outside the overlay area) to represent the sublot.

d. Deficient Measurements for Shoulders. When any full depth core taken from the shoulders is
deficient by greater than 1.5 inches, take exploratory cores at intervals a minimum of 50 feet in each direction
(parallel to the centerline) from the deficient core.

Continue to take exploratory cores in each direction until a core is only deficient a maximum of 0.8 inches.

Exploratory cores are used only to determine the length of pavement in a lot that is to be removed and
replaced, or accepted at a reduced price (in addition to any disincentive assessed on that lot), as approved by the
Engineer.

The minimum repair length is equal to the distance between the cores that are deficient a maximum of 0.8
inches, and the full width of the shoulder.

Mill butt joints on the ends of the overlay area. The Engineer will not pay for any milling costs. Unless
approved by the Engineer, replacing includes complete removal of all HMA within the area defined by the results of
the exploratory cores. Rework, stabilize (if required) and regrade the subgrade. When required, reconstruct the base
and replace all HMA mixes shown in the Contract Documents. Obtain 1 random core within this sublot and use its
core length to determine the thickness pay adjustment factor.

e. Asphalt Pavement Area Pay Adjustment. Determine the areas for pay and pay adjustment as shown in
TABLE 602-18. The KDOT spreadsheet program will calculate these areas. This adjustment will be paid for under
the bid item Asphalt Pavement Area Pay Adjustment.

Irregularly shaped areas may have to be calculated outside the program and the area entered into the
program. Compute pay per lot for areas placed and not placed (deducted) as shown in Equations 10, 11, 12 and 13.

Equation 10: Pay for Driving Lane = (3PDLA)(BP)

Equation 11: Pay Deduct for Driving Lanes = 2(3PDLDA)(BP)
Equation 12: Pay for Shoulder = (3’PSA)(BP)

Equation 13: Pay Deduct for Shoulder = 2(3 PSDA)(BP)

>PDLA = Pay Driving Lane Area per Lot, Square Yard
>PDLDA = Pay Driving Lane Deduct Area per Lot, Square Yard
> PSA = Pay Shoulder Area per Lot, Square Yard
> PSDA = Pay Shoulder Deduct Area per Lot, Square Yard

BP = Bid Price for either the driving lanes or the shoulder, as applicable
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TABLE 602-17: HMA AREA ABBREVIATIONS
Abbreviation | Definition Units
PDLA = | Pay Driving Lane Area per Sublot Sq Yd
PDLDA = | Pay Driving Lane Deduct Area per Sublot, Sq Yd
PSA = | Pay Shoulder Area per Sublot Sq Yd
PSDA = | Pay Shoulder Deduct Area per Sublot Sq Yd
MDLW = | Measured Driving Lane Width Ft
MSW = | Measured Shoulder Width Ft
MTLW = | Measured Total Lane Width (includes shoulder, if any) Ft
PDLW = | Plan Driving Lane Width Ft
PSW = | Plan Shoulder Width Ft
PTLW = | Plan Total Lane Width (includes shoulder, if any) Ft
EDLW = | Excess Driving Lane Width Ft
SL = | Sublot Length Ft
TABLE 602-18: HMA AREA SUBLOT CALCULATIONS'
Condition PDLA’ PDLDA’ PSA’ PSDA’
(Sq Yd) (Sq Yd) (Sq Yd) (Sq Yd)
Projects with a Separate Bid Item for Shoulder
Narrow Driving Lane
. (SL)(PSW—-
MSW is less than PSW (SL)Y(MDLW) | (SL)Y(PDLW-MDLW) (SL)Y(MSW) MSW)
MSW is greater than PSW | (SLY(MDLW) | (SL)(PDLW-MDLW) (SL)Y(MSW?) 0
Wide Driving Lane
MSW + EDLW is less (SL)(PSW-
than PSW (SL)(PDLW) 0 (SL)Y(MSW+EDLW) MSW-EDLW)
MSW + EDLW is greater 4
than PSW (SL)(PDLW) 0 (SLY(MSW+EDLW?) 0
Projects without a Separate Bid Item for Shoulder’
Narrow Driving Lane and
Shoulder (SLY(MTLW) | (SL)Y(PTLW-MTLW) N/A N/A
Wide Driving Lane and 6
Shoulder (SL)Y(MTLW”) 0 N/A N/A

"Deductions will be made for unplaced areas.

ZCalculate the areas to the nearest 0.01 square yards. Measure the lengths and widths to the nearest 0.01 feet. Divide the result
of all equations in this table by 9 so that the resulting units are square yards.

SMSW shall be between PSW and PSW + 0.25 feet. Any excess width over 0.25 feet will not be included in PSW.

‘MSW-+ EDLW shall be between PSW and PSW + 0.25 feet. Any excess width over 0.25 feet will not be included in PSW.

>Shoulder is normally 0.00 feet to 3.00 feet wide and placed at the same time as the driving lane. PTLW = PDLW + PSW

SMSTLW shall be between PTLW and PTLW + 0.25 feet. Any excess width over 0.25 feet will not be included for pay.

f. Asphalt Pavement Thickness Pay Adjustment. Compute the Asphalt Thickness Pay Adjustment for
the driving lanes (TPAp.) and shoulders (TPAsy) using Equation 6 or 7, respectively. Compute the Asphalt
Thickness Pay Adjustment factor (Pr) as shown in Equation 9. Determine area calculations for the driving lanes and
shoulders as shown in TABLE 602-18. TABLE 602-17 provides the definition for the abbreviations used in
TABLE 602-18. Enter the measured values into the spreadsheet program to determine PDLA and PSA.

This adjustment will be paid for under the bid item Asphalt Pavement Thickness Adjustment.

Equation 6: TPAp. = Pr (X PDLA)($1.90)(Plan Thickness)
Equation 7: TPAgsy = Pr (3 PSA)($1.70)(Plan Thickness)

TPApL = Thickness Pay Adjustment per Lot for Driving Lane

TPAgy = Thickness Pay Adjustment per Lot for Shoulder
> PDLA = Pay Driving Lane Area per Lot, Square Yard
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> PSA = Pay Shoulder Area per Lot, Square Yard
Plan Thickness = HMA Thickness shown on Plans, Inches

KDOT will use a spreadsheet program to calculate thickness pay adjustments. KDOT will provide a copy
of this program to the Contractor, when requested. It is the Contractor’s responsibility to obtain the Microsoft Excel
software required to run this program. Values computed using equations referenced in this specification may vary
slightly from the spreadsheet values due to rounding of numbers. In such cases the numbers computed by the
spreadsheet take precedence.

Thickness Quality Index (Qr) Computation. In each lot, calculate Qt for the total pavement thickness
using Equation 8 and round to hundredths.

_ X —LSL

Equation 8: Q+ S

X = Average total core length of all samples representing a lot, rounded to the nearest 0.1 inch. (Adjust
core length before averaging, as shown in subsection 602.10b.)

LSL = Lower specification limit for thickness. For driving lanes use 0.5 inch less than the total plan
driving lane thickness shown on the typical section. For shoulders, use 0.8 inch less than the total plan
shoulder thickness shown on the typical section.

S = Sample standard deviation of the measured core lengths of all samples representing a lot and is
calculated using equation (4) in Section 5.2.1 — Statistics, Part V, rounded to hundredths.

Use the computed Qr to determine the thickness Percent Within Limits value (PWLt) by locating the Qt in
the left column of the Percent Within Limits (PWL) Table in Section 5.2.1 - Statistics, Part V. Select the
appropriate PWLt by moving across the selected Qt row to the column representing the number of samples in the
lot.

If the computed Qr is a negative value, then the lot and all adjacent areas (full width of roadway) shall be
overlaid as determined by the Engineer. After the lot has been overlaid, randomly select another core for each
sublot, and calculate a new pay factor. For lots that have been entirely overlaid, the maximum pay factor is zero.

If the computed Q7 is greater than the largest Qr shown in the PWL Table, a value of 100.00 is assigned as
the PWL+ for thickness.

For each lot and all lanes and shoulders, compute the thickness pay factor (Pr) for the total pavement
thickness using Equation 9 and round to nearest thousandth. No bonus will be paid for shoulders, thus use Pt =
0.000 whenever Pt calculates greater than 0.000 for shoulders.

Equation 9:
_ ((PWLT) *0.3
r= [ —m—

100 >—0.270

g. Minimum Quantity of HMA for Square Yard Projects with "HMA Pavement" and HMA
Pavement Shoulder" Bid Items. For the total project, supply a minimum of 93% of Gy, required by the surface
course of driving lanes and shoulders and the top base course of driving lanes and shoulder. Calculate the minimum
quantity of those 2 mixes, individually as follows:

0.93 (A) (T) (Gum)
427

Equation 14: Minimum Quantity (Tons) =

A = Area in square yards for each of the mixes.

T = Plan thickness in inches of surface course and the top base course of driving lanes and shoulders.

G = Theoretical maximum specific gravity equals the average G, value used in the first 5 lots or the
average Gn, for % of the project (whichever is less) for the 4 mixes listed in “T” in Equation 14.
Determine the average Gy, from the Excel worksheet titled "Density F & T Test Worksheet".
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If this minimum quantity of surface course or base course is not placed, a deduction of $40 per ton will
apply to the quantity not placed for each mix. This will be paid using the bid item Contract Deduct which will be an
item added to the contract.

602.11 MEASUREMENT AND PAYMENT

a. "HMA Base", "HMA Surface" and "HMA Overlay" Bid Items. The Engineer will measure HMA
Base, HMA Surface and HMA Overlay by the ton of material at the time of delivery to the road. Batch weights will
not be allowed as a method of measurement unless all the following conditions are met:

e the plant is equipped with an automatic printer system approved by the Engineer;

o the automatic printer system prints the weights of material delivered; and

e the automatic printer system is used in conjunction with an automatic batching and mixing control system

approved by the Engineer.

Provide a weigh ticket for each load. Due to possible variations in the specific gravity or weight per cubic
foot of the aggregates, the tonnage used may vary from the proposal quantities and no adjustment in contract unit price
will be made because of such variances.

Payment for "HMA Base (*)(**)(***)", "HMA Surface (*)(**)(***)" and "HMA Overlay (*)(**)(***)" at
the contract unit prices is full compensation for the specified work. Any pay adjustments will both be applied and the
payment adjusted accordingly.

Sideroads, entrances and mailbox turnouts that are not shown in the Contract Documents that are to be
surfaced shall be paid for at 1% times the unit price for "HMA Surface (*)(**)(***)" or "HMA Base(*)(**)(***)".

b. "HMA Pavement" and "HMA Shoulder" Bid Items. The Engineer will measure HMA Pavement
and HMA Pavement Shoulder by the square yard of the measured in-place material. All lifts, except the surface
course, will be measured by the Contractor and verified by the Engineer. The Engineer will measure the surface
course.

Measure each shoulder width, each driving lane width and sublot length separately. Measure the lengths
(to the nearest 0.01 feet) a minimum of once per sublot. The location of the width measurements will be the same
location as the mainline cores which were established using random numbers. Before the end of the next working
day, type and submit to the Engineer, the Contractor’s individual measurements and the sum of the 2 driving lanes.
Likewise, when the surface course is completed the Engineer will provide a typed copy of the surface course
measurements to the Contractor before the end of the next working day.

If the driving lane and shoulder (measured from centerline) is less than 0.25 feet (per side) deficient, a
deduction will be assessed. If the roadway is greater than 0.25 feet (per side) deficient, correction will be required.
The correction will be proposed by the Contractor and must be approved by the Engineer. After satisfactory
correction by the Contractor, the deduction for the narrow roadway will be eliminated for the areas corrected.

The Engineer will measure the sublot length and width (to the nearest 0.01 feet). Measure the width from
the construction joint to the top of the slope of HMA pavement. Calculate the pay area for each lot to the nearest
square yard. Unless the Engineer authorizes in writing to increase the area of HMA pavement, the Engineer will use
dimensions shown in the Contract Documents and as measured in the field to calculate the final pay quantity. If the
Engineer authorizes in writing to increase the area of HMA pavement or shoulder, the additional area will be
measured and paid for as "HMA Pavement (#) (##)" or "HMA Pavement (#) Shoulder", respectively. The length
will be measured horizontally along the centerline of each roadway or ramp.

Payment for "HMA Pavement (#) (##)" and "HMA Pavement (#) Shoulder" at the contract unit prices is
full compensation for the specified work.

The Asphalt Pavement Thickness Adjustment and Asphalt Pavement Area Pay Adjustment will be entered on
the Contractor’s Payment Vouchers (intermediates and final) after each lot of the surface course (driving lanes and
shoulders) has been completed.

The Contractor will receive no additional compensation for overlaying or for removing and replacing areas
of deficient thickness. Exploratory cores and cores taken to determine pavement thickness will not be measured for
payment. The Engineer will apply a Contract Deduct for surface course (driving lanes and shoulders) and top base
course (driving lanes and shoulders) mix not placed on the project as determined using Equation 14. The Contract
Deduct will be computed by the spreadsheet and be an item added to the contract.
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If the project has a large amount of grinding required for pavement smoothness, the Engineer may require
the Contractor to cut cores after the grinding is complete. These cores will be used in the spreadsheet in place of the
cores originally cut.

c. Emulsified Asphalt. The Engineer will measure emulsified asphalt used for tack by the ton. Payment
for "Emulsified Asphalt" at the contract unit price is full compensation for the specified work.

d. Asphalt Core (Set Price). The Engineer will measure each asphalt core required by the Engineer to
calibrate the nuclear density gauges (typically 3 cores for each calibration). No payment will be made for cores
deemed unsuitable for calibrating the nuclear density gauges. No payment will be made for cores taken at the
Contractor’s option to determine density.

If during nuclear density dispute resolution, the Contractor’s test results are used for payment, each core taken
will be measured for payment at 1 % times the Asphalt Core (Set Price). If KDOT’s test results are used for payment,
then no payment for cores will be made for nuclear density dispute resolution.

Payment for "Asphalt Core (Set Price)" at the contract set unit price is full compensation for the specified
work.

e. Material for HMA Patching (Set Price). When the Contractor is required to remove any existing base
course, subgrade or surface course (unless damaged by the Contractor) and provisions are not made in the Contract
Documents, the Engineer will measure the material used for repair and patching (either HMA-Commercial Grade or
a specified mix on the project) separately, by the ton at the time of delivery to the road. The Engineer will not
measure the quantity of material used in the repair of damage due to the Contractor’s negligence. The Engineer will
measure HMA materials by the ton. For mixes containing Reclaimed HMA Pavement (RAP) or Recycled Asphalt
Shingles (RAS), compute the HMA material contained in the RAP and RAS using the binder content determined
from ignition oven testing. Maintain this information for materials tracking purposes. No separate payment for
HMA material in RAP and RAS will be made. Combined gradation results will be used for acceptance in
accordance with TABLE 602-1.

Payment for "Material for HMA Patching (Set Price)" at the contract set unit price includes all excavation,
compaction of subgrade or subbase if required, disposal of waste material and all material (including emulsified
asphalt for tack), all labor, equipment, tools, supplies, incidentals and mobilization necessary to complete the work.
Pay adjustments will not be applied to this material.

f. Quality Control Testing (HMA). The Engineer will measure Quality Control Testing (HMA) performed
by the Contractor on a per ton basis of HMA Surface, HMA Base, HMA Overlay and HMA Pavement placed on the
project. No adjustment in the bid price will be made for overruns or underruns in the contract quantity. The bid
price will constitute payment for all necessary mix design testing, field process control testing, the testing laboratory
and all necessary test equipment.

The Engineer will not measure for payment Quality Control Testing (HMA) for the bid item Material for
HMA Patching (Set Price).

Payment for "Quality Control Testing (HMA)" at the contract unit price is full compensation for the
specified work.

06-21-16 C&M (BTH)
Oct-16 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 613 and replace with the following:
SECTION 613
ULTRATHIN BONDED ASPHALT SURFACE

613.1 DESCRIPTION
Construct the ultrathin bonded asphalt surface (UBAS) as designated in the Contract Documents.

BID ITEMS UNITS
HMA Surface (Ultrathin Bonded) (*) (**) Ton
Emulsified Asphalt (Emulsion Bonding Liquid) Ton
Quality Control Testing (HMA) Ton

* Type of mix gradation
** Grade of Asphalt Binder

613.2 CONTRACTOR QUALITY CONTROL REQUIREMENTS

a. General. Provide qualified personnel and sufficient equipment complying with the requirements listed
in Part V to conduct quality control testing that complies with Appendix B - Sampling and Testing Frequency Chart
for Asphalt Construction Items for Quality Control/Quality Assurance Projects.

Allow the Engineer access to the Contractor’s laboratory to observe testing procedures, calculations, test
documentation and plotting of test results.

Calibrate and correlate the testing equipment with prescribed procedures, and conduct tests in compliance
with specified testing procedures as listed in Section 5.2.7- Contractor’s Quality Control Plan, Part V.

Store and retain the most recent 2 lots per mix designation of quality control samples for KDOT. KDOT
will retain the most recent 2 lots per mix designation gyratory compacted samples and the remaining material not
previously used for testing (back half of sample). Do not retain more than the previous 3 lots per mix designation of
quality control or verification samples. When the hot mix plant shuts down for the winter, discard the samples after
7 days.

Maintain control charts on an ongoing basis.

At the completion of the project, all documentation becomes the property of KDOT.

Provide the following test data to the KDOT Project Representative:

e Copies of all test results and control charts on a weekly basis, representing the prior week’s

production;

o Copies of the quality control summary sheet on a daily basis. Include, as a minimum, mix gradation,

binder content, theoretical maximum specific gravity (Gp,) and film thickness; and

e Copies of all failing test results (based on a moving average of 3 tests, when appropriate).

b. Quality Control Plan (QCP). At the pre-construction conference, submit to the Engineer for approval,
a QCP as outlined in Section 5.2.7 — Contractor’s Quality Control Plan, Part V. Follow Appendix A of the
Contractor’s Quality Control Plan in Part V as a general guideline. The Contractor’s laboratory and equipment will
be inspected and approved as outlined in Section 5.2.7 - Contractor’s Quality Control Plan, Part V.

Include a listing of the names and phone numbers of individuals and alternates responsible for quality
control administration and inspection. On the Contractor’s organizational chart, show the specified lines of
authority relating both to mix design and quality control operations during production. Post the organizational chart
in the Contractor’s test facility.

Provide a quality control organization or private testing firm having personnel certified according to the
Policy and Procedure Manual for the Certified Inspection and Testing (CIT) Training Program. The testing for this
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type of construction will require personnel certified in Aggregate Field Tester (AGF), Aggregate Lab Technician,
Profilograph (PO), and Superpave Field (SF) classifications.

Only persons certified in the appropriate classifications covering the specific tests required shall perform
such testing. At the beginning of the project, provide the Engineer with the list of certified technicians and
alternates, phone numbers and tests/inspection they will be performing. Include certification expiration dates for all
certified technicians. As personnel changes and certifications may expire, continue to provide the Engineer with an
accurate list.

Provide an organizational chart showing the specified lines of authority relating to both mix design and
quality control operations during production. Identify the company official acting as liaison with KDOT, and the
Certified Technician who will direct inspection and testing. Post the chart in the test facility.

c. Required Duties of Certified Inspectors. Be available on the project site whenever UBAS is being
produced and being placed on the project site. Perform and utilize quality control tests and other quality control
practices to assure that delivered materials and proportioning meet the requirements of the mix designs.

Periodically inspect all equipment utilized in transporting, proportioning, mixing, placing, and compacting
to assure it is operating properly and that placement and compaction comply with the contract requirements.

d. Contractor’s Testing Facilities. Describe the testing facility and its accreditation in the QCP.

Locate the testing facility either at the plant site or at the project. Obtain approval of the testing facilities
and location from the DME before the commencement of mixture production.

Provide suitable space for the required testing equipment. Also, equip the testing facility with these items
for the exclusive use of the testing facility’s quality control personnel and the Engineer:

A telephone with a private line for the exclusive use of the testing facility’s quality control personnel; and

A copying machine for use by the Contractor’s personnel and the Engineer.

Provide Broadband internet connection (for 1 computer). If the Engineer determines that broadband internet
service is not available, provide a fax machine, at no additional cost.

An air conditioner capable of maintaining a temperature below 77°F in the main part of the Field Office and
Laboratory.

Locate the KDOT field laboratory near the Contractor’s testing facility and have it fully functional 2
working days before placement of the pre-production mix.

e. Documentation. Include in the QCP procedures, charts and forms to be used to provide the required
documentation.

Record all original documentation in a bound field book or other KDOT approved bound record and turn
over to KDOT at the end of the project.

At all times, have complete records of all inspections and tests available on site for the Engineer. All
records documenting the Contractor’s quality control inspections and tests become the property of KDOT upon
completion of the work.

Indicate the nature and number of observations made, the number and type of deficiencies found, the
quantities approved and rejected, and the corrective action taken in the records. Examples of quality control forms
and charts are available in Part V, or Contractors may design their own. Documentation procedures are subject to
approval by the Engineer before the start of the work and to compliance checks during the progress of the work.

Maintain control charts on an ongoing basis.

Provide the following test data to the KDOT Project Representative:

e Copies of all test results and control charts on a weekly basis, representing the prior week’s

production;

e Copies of the quality control summary sheet on a daily basis. Include, as a minimum, mix gradation,

binder content, theoretical maximum specific gravity (G,) and film thickness; and

o Copies of all failing test results (based on a moving average of 3 tests, when appropriate). Include all

applicable sieves, binder content and film thickness.

f. Testing Requirements. In the QCP, identify test methods, procedures and equipment proposed for use.
Use standard KDOT test methods and properly calibrated measuring and testing equipment as outlined in Part V.
Detail any alternative sampling method, procedure or inspection equipment proposed to be used. Such alternatives
are subject to review and approval by the DME.
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Take all samples for tests and perform in-place tests at random locations, selected according to the
Contractor’s QCP and at the rates specified in the Sampling and Testing Frequency Chart for UBAS for Quality
Control/Quality Assurance Projects in Appendix B, Part V.

g. Pre-Production Testing Requirements.

(1) The Engineer will observe the Contractor obtaining and splitting the pre-production test section samples
into 3 representative portions. Each sample set shall consist of enough material for G, and ignition burnoff testing.

(2) Determine Gy, perform ignition burnoff, evaluate the mix gradation and complete calculations.

(3) Provide the KDOT Field Representative with the 2nd sample set. The KDOT Field Representative will
determine G, perform ignition burnoff, evaluate the mix gradation and complete calculations.

(4) Retain or provide the 3rd sample set to the KDOT Field or District Materials Representative.

(5) The results of the testing will be compared. If Contractor and KDOT field laboratory test results do not
compare favorably, the District Materials Laboratory will test their ¥ of the sample. KDOT personnel will
determine Gy, perform ignition burnoff, evaluate the mix gradation and complete calculations.

If results are not acceptable to either party, repeat the above steps in subsections 613.2g.(1) through (5) for
the Contractor’s Field Laboratory, KDOT’s Field Laboratory, and KDOT’s District Laboratory until the issues may
be resolved satisfactorily by all parties.

h. Lot 1 Testing Requirements.

(1) Sequence of Sampling. KDOT field personnel will determine the random truckload for the Contractor
for sublots A, B, C and D, and the KDOT verification test.

The verification sample will be sampled and tested by KDOT field personnel. The verification sample
shall be randomly taken within the lot and shall not be from the same truckload as selected for the Contractor’s
sublot samples A, B, C or D.

Obtain sampling using KT-25 procedure C.1 Plant Discharge or C.2 Truck Bed.

KDOT field personnel will:

* not supply the Contractor the identity of the truckload to be sampled ahead of time;

* notify the Contractor’s laboratory of which truck to sample after the aggregate has left the cold feeds, and

before the truck is finished loading; and

* determine whether the split sample will be taken from sublot A or B and notify the Contractor.

(2) Split Samples. The Contractor shall:
* obtain a sample large enough to split 3 ways for testing;
* retain and test !5 of the sample;
* supply ' of the sample to the KDOT field laboratory for testing; and
* supply ' of the sample for the KDOT District Materials Laboratory for testing.

(3) Results. At a minimum, compare G, binder content, and film thickness results. The acceptable
difference for the Gy, results is 0.019. If the results exceed this difference, take an additional split sample in Lot 1
from sublot C or D, as time permits.

If test results do not compare favorably, KDOT and the Contractor will investigate the differences in test
results together and take appropriate action. The Contractor’s test results will be used for quality control. KDOT
Field Laboratory test results and District Materials Laboratory test results will be reported as "information only"
samples.

i. Testing Requirements for Lots 2 and Greater.

(1) Take all samples for tests randomly as designated in the approved QCP at the rates specified in
Appendix B - Sampling and Testing Frequency Chart, Part V.

Provide the Engineer with the random locations before obtaining the sample. The Engineer reserves the
right to generate the random locations. If the Engineer generates the random locations, the Contractor will be
notified of which truck to sample after the aggregate has left the cold feeds, and before the truck is finished loading.

(2) Conduct the tests for mixture properties, aggregate gradation and binder content on representative
portions of the HMA, quartered from the larger sample of HMA. Take a random sample weighing a minimum of 55
pounds using a method to retain heat to facilitate sample quartering procedures.

(3) Record and document all test results and calculations on data sheets provided by KDOT. Record
specific test results on a daily summary sheet provided by KDOT to facilitate the computation of moving test
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averages. Base moving averages on 3 consecutive test results. Calculations are to be based on the precision
displayed on the data sheets. Use "precision displayed" when calculating within Excel. Appendix B - Sampling
and Testing Frequency Chart, Part V shows the accuracy to "record to" for the tests listed. Include a description of
quality control actions taken (adjustment of cold feed percentages, changes in Job Mix Formulas (JMF), etc.) in the
Daily Quality Control Summary Sheet. In addition, post and keep current quality control charts, showing both
individual test results and moving average values. As a minimum, plot the single test values on KDOT approved
control charts for the mix characteristics shown in TABLE 613-5.
(4) If the Contractor and Engineer agree, the procedures shown for sampling, testing and evaluation of Lot

1 in subsection 613.2h. may be used for any other Lot produced on the project.

j- Corrective Action. In the QCP, identify procedures for notifying the Engineer when corrective
measures must be implemented, and for halting production.

k. Non-Conforming Materials. In the QCP, specifically address how non-conforming materials will be
controlled and identified. Establish and maintain an effective and positive system for controlling non-complying
material, including procedures for its identification, isolation and disposition. Reclaim or rework non-complying
materials according to procedures acceptable to the Engineer. This could include removal and replacement of in-
place pavement.

Positively identify all non-conforming materials and products to prevent use, shipment and intermingling with
complying materials and products. Provide holding areas, mutually agreeable to the Engineer and Contractor.

613.3 MATERIALS

a. Asphalt Binder. Provide Asphalt Binder that complies with DIVISION 1200. Post a legible copy of the
latest bill of lading for the Asphalt Binder in the Contractor’s Field Lab. Use the mixing and compaction
temperatures shown on the bill of lading; however, the maximum mixing or compaction temperature is 340°F,
unless otherwise approved by the Field Materials Engineer. Notify the Engineer if the mixing or compaction
temperature changes.

Provide Emulsion Bonding Liquid (EBL) that complies with DIVISION 1200.

b. Reclaimed Asphalt Pavement (RAP) and Recycled Asphalt Shingles (RAS). Do not use RAP or
RAS in the UBAS.

c. Aggregates. Provide aggregates that comply with SECTION 1103.

d. Combined Aggregates. Provide combined aggregates for the mixes required in the Contract Documents
as shown in TABLE 613-1.

Mixes may use any combination (except as noted below) of aggregate and mineral filler supplements
complying with the applicable requirements in TABLES 1103-1 and 1103-2. When coarse aggregates are blended
from 1 or more sources, or if more than 1 type, each source or type shall meet the coarse aggregate properties (CAA,
LA Abrasion, and micro-deval) in TABLE 1103-3.

The minimum Uncompacted Void Content of the Fine Aggregate “U” Value, of the combined aggregate is
45%.

The minimum sand equivalency (SE) of the combined aggregates is 45%.

Provide materials with less than 0.5% moisture in the final mixture.

The maximum quantity of crushed steel slag used in the mix is 50% of the total aggregate weight.

No natural sand will be used in the UBAS.

Traveled way mixes shall include:

e aminimum of 40% primary aggregate based on total aggregate weight;

e aminimum of 50% of the plus No. 4 mesh sieve material in the mixture shall be from the primary
aggregate;

e aminimum of 45% of the plus No. 8 mesh sieve material in the mixture shall be from the primary
aggregate; and
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e Primary aggregates are designated as CS-1 (excluding limestone), CS-2 (excluding limestone), CG,
CH-1 and CSSL as described in subsection 1103.2a.(1). Primary aggregate requirements do not apply
to the mixture on the shoulder.

e. Contractor Trial Mix Design. A minimum of 10 working days before the start of UBAS production,
submit in writing to the DME for review and approval, a proposed JMF for each combination of aggregates. For
each JMF submitted, include test data to demonstrate that mixtures complying with each proposed JMF shall have
properties specified in TABLE 613-1 for the designated mix type at the Recommended Percent Asphalt (Py,).
Submit the proposed JMF on forms provided by KDOT. Submit the worksheets used in the design process to
include at a minimum the individual coarse aggregate properties listed in TABLE 1103-3, the fine aggregate
properties listed in TABLE 1103-4, and the mix properties listed in TABLE 613-2. Contact the DME to determine
if additional material is needed for additional design checks.

For each aggregate used in the mix design, determine the specific gravity using KT-6. This may be
accomplished while the project is being constructed or anytime during the 12 months preceding the start of
construction on a project. If construction has not yet begun, notify the DME 5 working days prior to obtaining the
material for the specific gravity test so that companion samples may be obtained at the same time. If construction
has already begun on the project, then determine the specific gravity values of the individual aggregates before
10,000 tons of HMA is produced. Provide the test results to the DME within 14 days of sampling the material. If
the producer of the aggregate has been required to submit material to KDOT for a new Official Quality test report
since the time the Contractor ran the specific gravity tests, then perform KT-6 on the aggregate currently produced.
Do not use the specific gravity values obtained from these tests in the mix design calculations for current projects
unless mutually agreeable to both parties. Use the information, as soon as it becomes available, as part of the
process to verify and update the “Monthly Hot Mix Aggregate Specific Gravity Values” posted on KDOT’s Internet
site.

TABLE 613-1: COMBINE AGGREGATE REQUIREMENTS
FOR ULTRATHIN BONDED ASPHALT SURFACE*

Mix Percent Retained — Square Mesh Sieves Asphalt

Designation / |l i o Content
Nom Thickness Z Z Vs No.4 | No.8 | No.16 | No.30 | No.50 | No.100| No. 200 (%)

Type A - %" 0 0-7 145-60|68-78 | 75-85 | 82-90 | 87-92 | 90-94 [94.0-96.0] 5.0t0 6.2

TypeB - %" 0 0-7 | 0-25 |62-75]|73-83 | 77-85 | 82-90 | 87-92 | 90-94 |94.0-96.0| 4.8 to 6.2

TypeC - %" 0 | 0-25 | 20-50 |62-75|73-83 | 77-85 | 82-90 | 87-92 | 90-94 [94.0-96.0] 4.6 t0 6.2

*For flat and elongated particles in the combined coarse aggregate, use the ratio of 3:1 in lieu of 5:1 shown in KT-59.
Do not exceed 25% for the total sample.

TABLE 613-2: MIX PROPERTIES

Property Test Method Limits

Total Amine Value of Antistrip Agent, (mg/g of KOH, min)* ASTM D2074 500

Design Film Thickness (um, min.) KDOT Construction 9.0°
Manual

Drain Down (% max.) KT-63 0.10

Gyratory Compacted Revolutions, Ndes KT-58 100 °

Emulsion Bonding Liquid (EBL),(gal/sy) Equation 1 (0.20 +0.07)¢

a — The asphalt binder used in the mix will contain a minimum of 0.25% of an amine based antistripping agent by
weight of the asphalt binder.

b — Calculate using the film thickness equation in Section 5.10.4-Calcs for Marshall Mix Design of Bituminous
Mixtures, Part V.

¢ — Compact gyratory specimen to 100 gyrations. Calculate the percent air voids using KT-15, Procedure IV.

d — Calculate the target EBL Shot Rate (Sy,; (gal.sy)), using Equation 1; however, the value must be within the
limits in this table.

(Va + MF)

100
The particle size (P;), and the mix factor (MF) are based on the mix designation as shown in the TABLE 613-3.

Equation 1: Sebl = 3,93 * Py *
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TABLE 613-4: EBL ADJUSTMENT CONSIDERATIONS
Existing Pavement Type Condition Adjustment Rate (gal/sy)
Smooth 0.00
PCCP Textured +0.02 to +0.04
Flushed -0.02 to -0.04
New 0.00
HMA Matte and OGFC +0.02
Dry +0.03
Milled +0.02 to +0.04
Surface Recycle & Flushed -0.02 to -0.04
Cold Recycle Black 0.02
Dry +0.03
Flushed -0.02 to -0.04
Chip Seal Black +0.02
Dry +0.03

15-06008
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TABLE 613-3: VARIABLES IN EBL SHOT RATE EQUATION
Mix Designation Particle Size Mix Factor
(Ps) (MF)
Type A 0.250 3.2
Type B 0.375 3.2
Type C 0.500 3.2

Consider adjusting the EBL spray rate based on the condition of the existing surface as listed in the
TABLE 613-4. Consult the supplier of the EBL to obtain the recommended adjustment to the spray rate.

613.4 CONSTRUCTION REQUIREMENTS
a. Plant Operation. Adjust all plant operations to operate continuously.
(1) Preparation of the Asphalt Binder. Heat the asphalt binder to within a range as specified in SECTION
601. When heating the asphalt binder to the specified temperature, avoid local overheating. At all times, provide a
continuous supply of the asphalt binder to the mixer at a uniform temperature. Asphalt binder received from the
refinery at temperatures less than 375°F may be used as received, if the requirements regarding the reheating of
asphalt binder in SECTION 601 are met.
(a) Commingling of Asphalt Binders. Do not add or commingle asphalt binders from 2 or more
sources into a storage tank. If this occurs, the contents of the storage tank are considered
contaminated. Do not use the contents of the storage tank on the project, except as follows: It is
permissible, at the Contractor’s option, to thoroughly mix the contents of the tank and request
sampling of the mixture. Submit the sample to the MRC for testing. Do not use the asphalt binder
until approved, and when needed, a new mix design evaluation is completed.
(b) Asphalt Binder Sources. Before changing asphalt binder sources on a project, obtain approval
from the DME. A new JMF may be required.
(¢) Anti-Strip Additives. If liquid anti-strip additives are added at the Contractor’s plant, install a
“totalizer” to monitor the quantity of anti-strip additive being added. The Engineer may approve
alternative methods for including anti-strip additives in a batch plant. If added at the plant, the anti-
strip will be added in line with the asphalt binder as it is being transferred from the transit unit to
the asphalt binder storage tank. Provide a method for the Engineer to monitor the percent of
additive being added.
(2) Preparation of Mineral Aggregate. When the mineral aggregate is composed of 2 or more ingredients,
combine as shown in the approved JMF.
Temperature Requirements. Dry the aggregate for the mixture and heat to a temperature to obtain an
asphalt-aggregate mixture temperature immediately after mixing within the 75 to 150 second Saybolt
viscosity range of the asphalt binder used. Obtain the temperature for this viscosity range from the
MRC or the Asphalt Binder Producer. No mixing or compaction temperatures are to exceed 340°F
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without approval from the Field Materials Engineer. The minimum temperature may be revised by
the DME provided it is demonstrated that satisfactory results may be obtained at a lower
temperature. In such event, deliver the HMA to the paver at a temperature sufficient to allow the
material to be satisfactorily placed and compacted to the specified density and surface tolerance
requirements.

(3) Preparation of HMA. Introduce asphalt binder into the prepared aggregate in the proportionate amount
determined by the Py, in the JMF.

(a) Basis of Rejection. HMA will be rejected if the aggregate, as it is discharged from the drum or
the pugmill, contains sufficient moisture to cause foaming of the mixture, or if the temperature of
the aggregate is such that the asphalt-aggregate mixture temperature is outside the range specified
in SECTION 601.
(b) Mixing Time. Operate drum mixers at a rate to provide uniform aggregate coating in a
continuous operation. For batch and continuous type plants, the minimum wet mixing time is 40
seconds. In all cases, mix a sufficient time to produce a uniform mixture in which all the aggregate
particles are thoroughly coated. On batch plants, begin the timing at the start of the asphalt binder
introduction into the pugmill, and end upon the opening of the discharge gate. For continuous flow
plants, mixing time in seconds shall equal:

[pugmill dead capacity in pounds] divided by [pugmill output in pounds per second].
(c) Manufacturer’s Specifications. Operate all drying, pumping and mixing equipment within the
limits specified by the manufacturer, unless it can be demonstrated to the satisfaction of the Engineer
that such limits may be exceeded without detriment to the HMA.
(d) Batcher Operation. Coordinate HMA batchers (Gob Hoppers) with the plant production rate at
all times so the hopper is more than % full before the gates open, and the gates close before
material can drop through the gob hopper directly into the surge bin, weigh hopper or truck.
(e) Wasted Material. Wasted material is not measured for pay.

If after an interruption of production, the drum-mixer contains cold, uncoated or otherwise
unsuitable material, waste material through a diversion chute. In a continuous or batch plant drier,
waste unsuitable material through the pugmill.

At the end of a production run, waste any segregated material in the cone of the storage bin.

(4) End of Day Quantities. At the end of each day of production, provide the Engineer with a document
signed by the Plant Foreman or the Project Manager listing the dry weight of each aggregate and mineral filler; the
tons of asphalt binder, and the tons of anti-strip agent used for the project during the day. The dry weight is the tons
of the material less the water content.

b. Road Surface Preparation.

(1) Preparation of an Existing Asphalt Pavement. Clean the surface to remove all foreign material and
broom to remove dust. Excavate areas shown in the Contract Documents to be patched to a depth directed by the
Engineer. Fill with HMA and compact.

(2) Preparation of an Existing Concrete or Brick Pavement. Clean all foreign material and broom to remove
dust. Clean and fill cracks and joints, and construct surface leveling as shown in the Contract Documents.

c. Weighing Operations. See subsection 109.1 for details regarding weighing operations.

d. Hauling Operations. Schedule operations to minimize hauling over a surface course.
Deliver HMA to the paver at a temperature sufficient to allow the material to be placed and compacted to the
specified density and surface tolerance.

e. Paving Operations.

(1) Equipment Use a transfer device between the haul units and the paver to assist in maintaining
continuous placement. Use equipment such as a shuttle buggy, material transfer vehicle or mobile conveyor. (The
material will not be deposited on the roadway and a pick-up device used to transfer the material to the paver.)

Use a self-priming paver, designed and built for applying the UBAS and approved by the Engineer.

Use a paver with the following requirements:

e with a receiving hopper, feed conveyor, asphalt emulsion storage tank, a system for measuring the

EBL volume applied, a spray bar, and a heated, variable width, vibratory screed;
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e capable of spraying the EBL, applying the hot mix surface course and leveling the surface of the mat in
one pass;

e capable of placing the hot mix surface course within 5 seconds after the application of the EBL;

e capable of paving at a controlled speed from 30-100 feet/minute;

e cquipped so no wheel or other part of the paving machine is in contact with the EBL before the hot mix
surface course is applied; and

e cquip the screed with the ability to crown the pavement at the center and have vertically adjusted
extensions to accommodate the desired pavement profile.

The Engineer will check the pavement for longitudinal streaks and other irregularities. Make every effort
to prevent or correct any irregularities in the pavement, such as changing pavers or using different and additional
equipment.

Do not raise (dump) the wings of the paver receiving hopper at any time during the paving operation.

(2) Application: Spray the EBL by a metered mechanical pressure spray bar at the temperature specified in
TABLE 601-1, or as recommended by the EBL supplier. Use a sprayer that accurately and continuously monitors
the rate of spray and provides a uniform application across the entire width to be overlaid. The Engineer may make
adjustments to the spray rate based upon the existing pavement surface conditions and the recommendations of the
EBL supplier.

Apply the UBAS at a temperature of 290-330°F and spread over the EBL immediately after the application
of the EBL. Place the UBAS over the full width of the EBL with a heated vibratory screed. Adjust the screed and
its extensions to eliminate variances in surface texture caused by density segregation. Operate the paver as
continuous as possible to reduce the possibility of screed indentations in the finished mat.

The target application rate of the UBAS will be stated in the Contract Documents. Use a field application
rate as necessary to minimize fracturing of the top size aggregate by the screed. The Engineer will determine the
acceptable extent of fracturing at the edge of the paving for tapering purposes.

The finished asphalt surface shall be free of oversized material. The Engineer will determine the extent of
the oversized material in the UBAS. Take immediate corrective action to eliminate the source. If the source of the
oversized material is determined to be a stockpile or a process of plant operations, cease production until corrective
actions are complete.

Spread the UBAS without tearing the surface. Strike a finish that is smooth, free of segregation, true to cross
section, uniform in density and texture and free from surface irregularities. If the pavement does not comply with all of
these requirements, plant production and paving will be suspended until the deficiency is corrected.

(3) Compaction: Roll the UBAS with a minimum of 1 pass and a maximum of 3 passes with 2-axle tandem
steel rollers having a minimum weight of 10 tons, before the material temperature has fallen below 195°F. The
Engineer will determine the number of passes necessary based on appearance of the rolled material. Do not allow
the roller or rollers to remain stationary on the freshly placed UBAS. Perform rolling immediately following the
placement of the UBAS with approved asphalt rollers. Supply adequate roller units so the rolling will be
accomplished promptly following the placement of the material. A release agent (added to the water system) may
be required to prevent adhesion of the fresh mix to the roller drum and wheels. Normally, perform rolling in the
static mode. Do not excessively roll the driving lanes, to the extent of aggregate degradation. The Engineer will
determine the acceptable extent of fracturing at the edge of the pavement from the rolling operation. Do not open
the new pavement to traffic or allow any roller to sit idle on the pavement until the rolling operation is complete and
the material has cooled below 160°F.

Damaged Areas: Replace any defective areas, as determined by the Engineer, at no additional cost to
KDOT.

(4) Construction Joints.

e Transverse Construction Joints. Use a method of making transverse construction joints which provide a
thorough and continuous bond and provide an acceptable surface texture. Do not vary the surface
elevation more than 3/16 inch in 10 feet, when tested longitudinally across the joint. When required,
repair the joints or paving operations will be suspended.

o Longitudinal Joints. Construct well bonded and sealed longitudinal joints to obtain maximum
compaction at the joint.

(5) Adjustment of Manholes (Set Price). When required, this work will be performed and paid for under
SECTION 816.
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f. Maintenance of Traffic. Maintain traffic according to DIVISION 800 and the following:

Maintain one-way traffic, and restrict traffic speeds to 20 miles per hour in the vicinity of workers, unless
otherwise designated. Use pilot cars to lead traffic through the area of paving and rolling operations, and if directed,
through a curing area. The use of flaggers is allowed through patching operations, unless the patching area or distance
between flaggers exceeds 2 mile, in which case the use of a pilot car shall be required. On overlay projects with 2
lanes or more in each direction for traffic use, the Engineer may waive the pilot car requirements.

Station one flagger ahead of the application of the tack coat and one flagger ahead of the area being protected
from traffic. Take adequate protection for traffic on side roads approaching the tack area.

g. Treatment of Adjacent Areas. Pave sideroads, entrances and turnouts for mailboxes as shown in the
Contract Documents. Overlay all widening areas designated in the Contract Documents or ordered by the Engineer.

h. Pavement Smoothness. UBAS is excluded from profilograph testing, and not eligible for pay
adjustments.

613.5 PROCESS CONTROL

a. General. Establish gradation limits and proportions for each individual aggregate and mineral filler.
Specify the limits and proportions such that the material produced complies with the applicable requirements of the
designated mix type. The Contractor is responsible for all process control operations including testing. At no time
will KDOT’s representative issue instructions to the Contractor or producer as to setting of dials, gauges, scales and
meters. KDOT will collect and test verification samples and assurance samples and inspect the Contractor’s quality
control operations.

b. JMF Adjustments. Produce a mixture of uniform composition closely complying with approved design
JMF to obtain the specified properties when compacted. If, during production, results from quality control tests
demonstrate a need to make adjustments to the mix design, then make adjustments to the design JMF single point
gradation and binder content to achieve the specified properties. The JMF adjustments shall produce a mix that
complies with TABLE 613-1 for the specified mix designation. When necessary, adjust on a sublot basis. Report
the new JMF to KDOT’s field representative and the DME before making such changes, and submit a new mix
design for review and approval if required by the DME.

c. Specification Working Ranges. Establish acceptable limits for field test results by applying the
tolerances shown in TABLE 613-5 to the JMF or adjusted JMF for binder content. Establish acceptable limits for
the other listed mix characteristics by applying the tolerances shown in TABLE 613-5 to the requirements of
TABLE 613-1.

TABLE 613-5: SPECIFICATION WORKING RANGES (QC/QA)

Tolerance from JMF and Specification Limits
Mix Characteristic Single Test Value Plot 3 Point Moving
Average Value

Binder Content (Maximum deviation from JMF) +0.3% * +0.3%
Film Thickness n/a W zero tolerance
Gradation** n/a * zero tolerance
Course Aggregate Angularity (CAA) zero tolerance n/a
Fine Aggregate Uncompacted Voids (FAA) zero tolerance n/a
Sand Equivalent zero tolerance n/a

*Values to plot. In addition, plot the Gmm values. For gradations, as a minimum, plot the No. 4, 8, 30 and
200 sieves.

**The maximum deviation for UBAS from the JMF for the sieves with a =+ tolerance shall be as listed in TABLE
613-6. Only the No. 16, 30, 50 and 100 sieves may exceed the limits listed in TABLE 613-1 provided the
minimum retained percentage shown in TABLE 613-6 is met.
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TABLE 613-6: SPECIFICATION WORKING RANGES FROM THE JMF
Mix Percent Retained — Square Mesh Sieves
Designation | 3/n | 140 | 341 I No. 4 | No.8 [ No.16 | No.30 | No.50 | No.100 | No.200
Type A +5 68-78 | 75min | 82 min. | 87 min. | 90 min. | 94.0 —96.0
Type B +5 +4 73-83 | 77min. | 82 min | 87 min. | 90 min. | 94.0 —96.0
Type C +5 +5 +4 73-83 | 77min. | 82 min | 8§87 min. | 90 min. | 94.0 —96.0

d. EBL Shot Rate Specification. Periodically determine the application rate of the EBL. The Engineer
will verify the application rate. Acceptable tolerance of the application rate is the target rate £0.02 gal/sq yd. Check
for proper coverage at least twice per day by applying the EBL to the road surface for a minimum distance of 20
feet. When the Engineer verifies the coverage meets specification, back up the paver and shoot not more than 1/4 of
the EBL shot rate over the previously tacked segment.

613.6 WEATHER LIMITATIONS

Do not place UBAS on any wet or frozen surface or when weather conditions otherwise prevent the proper
handling and finishing of the mixture.

Only place UBAS when either the minimum ambient air temperature is 50°F or the minimum road surface
temperature is 55°F.

613.7 MIXTURE ACCEPTANCE

a. General. Test the UBAS at each plant for compliance with TABLE 613-1. Acceptance will be made on
a lot by lot basis contingent upon satisfactory test results. Obtain quality control and verification samples of the
UBAS using KT-25 sampling procedure C.1 Plant Discharge or C.2 Truck Bed.

A load or loads of mixture which, in the opinion of the Engineer, are unacceptable for reasons such as being
segregated, aggregate being improperly coated, foaming aggregate or being outside the mixing temperature range may
be rejected.

b. Lot Definition for Mix Production Sampling and Testing. A lot is defined as an isolated quantity of a
specified material produced from a single source or operation. Each lot shall normally be represented by 4
contiguous test results. A lot may be represented by test results on samples taken from 1 or more day’s production.

c. Lot Investigation. The Engineer may examine materials represented by individual test results which lie
beyond the Contractor’s normal quality control testing variation. The investigation may be based on either
Contractor or KDOT test results. The information from additional testing (including testing of in-place HMA) may
be used to define unacceptable work according to SECTION 105. The Engineer may apply appropriate price
reductions or initiate corrective action.

For any test, if a dispute exists between the Engineer and Contractor about the validity of the other’s test
results, the KDOT District Materials Laboratory or the MRC will perform referee testing. If the disputed KDOT test
results were generated at the District Laboratory, the MRC will perform the referee tests. If the disputed KDOT test
result was generated at the MRC, an independent laboratory agreeable to both parties will be selected. The Laboratory
shall be accredited by the AASHTO Accreditation Program in the appropriate testing category.

If referee testing indicates that KDOT test results are correct, the Contractor pays for the additional testing,
including referee testing performed at the MRC. This will be paid using the bid item Contract Deduct which will be an
item added to the contract.

If the referee testing indicates that Contractor test results are correct, KDOT pays for the additional testing.
Pay the independent lab for the testing and submit the paid invoice to KDOT. The Engineer will reimburse the
Contractor (based on the invoice price) as Extra Work, SECTION 104.

d. Multiple Projects. If multiple projects are supplied from 1 or more plants using the same mix, carry
over the lots at each hot mix plant from project to project.

e. Lot Size. A standard size mix production lot consists of 4 equal sublots of 400 tons each of asphalt
mixture (lot size 1,600 tons). If the last sublot contains less than 200 tons, combine it with the previous sublot.
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It is anticipated that lot size shall be as specified. However, with the Engineer’s approval, the Contractor may
re-define lot size for reasons such as, but not limited to, change in contract quantities or interruption of the work. Take
1 sample during production of each sublot and utilize it to determine disposition of the lot in which it occurs.

f. Increased Lot Size. After 8 consecutive sublots have been produced with the tolerances shown for all
mix characteristics listed in TABLES 613-5 and 613-6, the sublot size may be increased by the Contractor to 500
tons each of asphalt mixture (lot size 2,000 tons), provided normal production rate of the plant is over 200 tons per
hour. Immediately notify the Engineer of lot size change. If subsequent test results fall outside the tolerances
shown for any mix characteristics listed in TABLES 613-5 and 613-6, the sublot size will be decreased to 400 tons.
When the increased lot size criteria are again met, the sublot size maybe increased to 500 tons.

g. Pre-Production Mix. Test and evaluate a pre-production mix, limited to a maximum of 200 tons from
each plant before production of that mix. Evaluate the pre-production mix at initial start-up and after suspension of
production resulting from failing test results. Limit pre-production quantities to 100 tons following a suspension of
production. Provide a pre-production mix that complies with the "Single Test Value" in TABLES 613-5 and 613-6.
Except for initial start-up, normal delivery of material to the project before completion of certain test results on pre-
production mixes may be authorized by the DME.

At the direction of the Engineer, remove the pre-production mix if it is both out of specification and the
material shortens the pavement life or changes the intended function. The Engineer will pay for the replacement of
one pre-production mix at 100% of the contract unit price. The payment will be full compensation to the Contractor
for the placement and removal of that pre-production mix. KDOT will not be financially responsible for any
subsequent failed pre-production mixes (that require removal) for that mix. The removed material is the property of
the Contractor.

The Engineer will not pay for pre-production mixes that are required to be replaced due to poor
workmanship or equipment failure. The Engineer will make the final decision to remove a failed pre-production
mix with input from the Contractor.

h. Suspension of Mix Production. Suspend production of the mix until appropriate corrections have been
made, if 2 consecutive test results for any single mix characteristic fail to fall within the limits established by the
tolerances shown in the single test value column of TABLE 613-5. Additionally, suspend production of the mix
until appropriate corrections have been made, if any 3-point moving average value for any single mix characteristic
fails to fall within the limits established by the tolerances shown in the 3-point moving average value column of
TABLE 613-5. Production remains suspended pending the satisfactory results of a pre-production mix, unless
waived by the DME.

When the mix fails to meet the criteria listed in TABLE 613-5, identify the cause and document, in detail,
what corrective action was taken. The JMF may only be adjusted, when requested by the Contractor, and when
approved by the Engineer. For significant changes in the JMF, as determined by the Engineer, a new mix design
may be required by the Engineer before the JMF is approved.

The Engineer may stop production of HMA at any time the mix or process is determined to be unsatisfactory.
Make the necessary corrections before production will be allowed to resume. Failure to stop production of HMA
subjects all subsequent material to rejection by the Engineer or acceptance at a reduced price, as determined by the
Engineer.

613.8 MEASUREMENT AND PAYMENT

a. Ultrathin Bonded Asphalt Surface. The Engineer will measure UBAS by the ton of material at the
time of delivery to the road. Batch weights will not be allowed as a method of measurement, unless all the
following conditions are met:

e the plant is equipped with an automatic printer system approved by the Engineer;

o the automatic printer system prints the weights of material delivered; and

e the automatic printer system is used in conjunction with an automatic batching and mixing control system

approved by the Engineer.

Provide a weigh ticket for each load. Due to possible variations in the specific gravity or weight per cubic

foot of the aggregates, the tonnage used may vary from the proposal quantities and no adjustment in contract unit price
will be made because of such variances.
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Payment for "HMA Surface (Ultrathin Bonded)" at the contract unit prices is full compensation for the
specified work.

Sideroads, entrances and mailbox turnouts that are not shown in the Contract Documents that are to be
surfaced shall be paid for at 1'% times the unit price for "HMA Surface (Ultrathin Bonded)".

b. Emulsified Asphalt. The Engineer will measure emulsified asphalt used for tack by the ton. Payment
for "Emulsified Asphalt (Emulsion Bonding Liquid)" at the contract unit price is full compensation for the specified
work.

c. Quality Control Testing (HMA). The Engineer will measure Quality Control Testing (HMA)
performed by the Contractor on a per ton basis of UBAS placed on the project. No adjustment in the bid price will
be made for overruns or underruns in the contract quantity. The bid price will constitute payment for all necessary
mix design testing, field process control testing, the testing laboratory and all necessary test equipment.

Payment for "Quality Control Testing (HMA)" at the contract unit price is full compensation for the
specified work.

06-21-16 C&M (BTH)
Oct-16 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2015

Delete SECTION 802 and replace with the following:
SECTION 802

CONTRACTOR CONSTRUCTION STAKING

802.1 DESCRIPTION

Provide land surveying and construction surveying services and set right-of-way survey monuments
according to the Contract Documents, KDOT’s Construction Manual-Part III and consistent with standard surveying
practices.

For the purposes of this specification, work being performed by the Professional Surveyor shall conform to
the Kansas Statutes and Kansas State Board of Technical Profession’s Regulations.

Work may be performed by the Professional Surveyor’s authorized agents and employees as allowed by the
Kansas Statutes and Kansas State Board of Technical Profession’s Regulations.

BID ITEMS UNITS
Contractor Construction Staking Lump Sum
Right-of-Way Survey Monument Each
Benchmark Monument (Concrete Cylinder) Each
Monument Box Each

Sign (Environmental Mitigation) Each

802.2 MATERIALS

a. General. Provide the necessary materials to complete the specified surveying services. Provide materials
and equipment that comply with the current requirements of the Kansas Statutes, Kansas State Board of Technical
Profession’s Regulations and the Contract Documents.

b. Benchmark Discs. Provide standard manufacture 2-inch diameter, domed, brass or bronze survey
monuments to be set in concrete.
Refer to subsection 802.3c.(7) for individual stamping requirements.

c. Concrete. Use commercial grade concrete that complies with SECTIONS 401 and 402.
Volumetric proportioning and hand mixing of concrete is permitted for concrete footings where small
quantities are required.

d. Miscellaneous Materials. Provide the following miscellaneous materials:

o Commercially available steel posts that comply with the physical requirements for steel delineator posts,
DIVISION 1600;

o 3-inch x 8-inch x 16-gage metal sign blanks;

e Commercially available galvanized 2-inch x 5/16-inch bolts, with 2 flat washers, 1 lock washer and 1
nut per bolt;

e Commercially available %-inch x 30-inch reinforcing steel bars (non-coated); and

o Other miscellaneous materials for R/W Survey Monuments detailed in the Contract Documents.

e. Monument Box. Provide a monument box of the brand and type shown in the Contract Documents.
f. Acceptance of Materials. The Engineer will accept materials for the specified surveying services, right-

of-way survey monuments, miscellaneous materials and monument boxes based on compliance with dimensional and
other specified requirements and visual inspection for condition.
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g. Environmental Mitigation Area Signs. Other miscellaneous materials for the Environmental Mitigation
area signs, detailed in the Contract Documents.

Aluminum sign blanks, DIVISION 1600;

Galvanized U-Posts, 2 Ib./ft, SECTION 1622;

Commercially available galvanized 2-inch x 5/16-inch bolts, with 2 flat washers, 1 lock washer and 1
nut per bolt; and

Other miscellaneous materials for Environmental Mitigation Area Signs detailed in the Contract
Documents.

802.3 CONSTRUCTION REQUIREMENTS

a. General.

(1) With the Engineer’s approval, the Contractor’s surveying operations may begin after the contract is
signed, but prior to issuing the Notice to Proceed.

(2) Surveying Personnel. Before performing any surveying operations on the project, inform the Engineer
of the Contractor’s personnel responsible for land surveying, construction surveying and staking. Provide a
Professional Surveyor, trained and experienced in construction staking and licensed by the Kansas State Board of
Technical Professions according to Kansas Statutes to perform the required land surveys, the setting of all section
corners, right-of-way survey monuments and reference point monuments set on the right-of-way lines.

(3) Provide surveying equipment that complies with the following tolerances:

Slope Staking: Horizontal and Vertical tolerance of £+ 0.10 feet (per KDOT Construction Manual - Cross
Sections 3.06.02). Use a GPS system, a Total Station, or a Level & Transit.

Finish Staking: (grade hubs, blue tops, string lines, etc.) and Structures: Horizontal tolerance = + 0.05
feet; Vertical tolerance = + 0.01 feet (per KDOT Construction Manual, subsection 3.09 - Finishing
Stakes, Part III). For Horizontal, use a GPS system or a Total Station. For Vertical, use a Level or Total
Stations. Do not use GPS for Vertical.

Critical Bridge Member Staking: Horizontal tolerance = + 0.02 feet; Vertical tolerance = + 0.01 feet
(Vertical as per Construction Manual, subsection 3.09 - Finishing Stakes, Part I1I). For Horizontal, use
a GPS system or a Total Station. For Vertical, use a Level. See subsection 802.3c.(2) for Critical Bridge
Member Staking.

Right of Way Survey Monuments: For relative precision of all R/W Survey Monuments, comply with
the precision expressed in the Kansas Minimum Standards for Boundary Surveys from the project
coordinate data. Use a GPS system or Total Station.

Project Control Points: The relative precision of any project control point + 0.05 feet from the project
coordinate data. Use a GPS system or Total Station.

Field Notes: For all land surveying and construction staking, record 2 measurements for verification in
the field notes for all PLSS corners and all project control points.

GPS equipment: Take 2 GPS measurements at a minimum interval of 2 hours with the base station at 1
or 2 project control points. Include in the field survey notebooks a copy of the site calibration. The site
calibration includes an area extending a minimum of 200 feet beyond the beginning and ending of the
project and the construction limits furthest offset to the left and right of the project centerline. Take a
minimum of 4 calibration points or as directed by the Engineer. Use the sum of the average residual of
the site calibration and the delta of the point being staked.

Total Stations: To verify the tolerances, record total station measurements from 2 project control points
(set-up or backsight) to the point being established. Use the average of the 2 resulting coordinate values
for the point being staked for the specified tolerances.

Levels: Record in the field notes a turn through each project benchmark as they are encountered during
staking activities (per KDOT Construction Manual, subsection - 3.23.05 — Elevations, Part III).

Control Stakes: Do not perform vertical control using GPS.

(4) Before proceeding with the field surveys, provide the Engineer with a written report of any errors or
apparent discrepancies found in previous surveys or the Contract Documents. The Engineer will provide the
corrections or necessary interpretations.
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Correct any deficient engineering layout or construction work that is the result of inaccuracies in the
Contractor’s surveys or staking operations, or the failure to report inaccuracies found in the work previously done by
KDOT, at no additional cost to KDOT.

(5) The Engineer will perform final checks, measurements and surveys involving the determination of any
pay quantities. The Engineer may check the accuracy and control of the Contractor’s construction staking at any time
throughout the duration of the project.

b. Land Surveying.

(1) Before any construction activity starts in the immediate area of an endangered Public Land Survey System
(PLSS) corner, recover all endangered section corners and accessories of the PLSS on the project. Endangered PLSS
corners are those as defined by Kansas Statutes and/or shown in the Contract Documents as lying within the range
from the project centerline to distance 100 feet outside the construction limits, throughout the length of the project.
Establish a minimum of 4 reference ties for each endangered PLSS corner. Each reference tie shall be a direct
measurement to a precise (hard defined) point. Specify slope or horizontal measurement.

Complete a Land Survey Reference Report marked as a "Notice of Endangerment Activity" for each
endangered PLSS corner. File the reports with the appropriate governmental custodian responsible for maintaining
those records, as required by Kansas Statutes. Provide the Engineer with copies of the completed reports.

(2) Before any construction activity starts in the immediate area, clearly establish the right-of-way as shown
in the Contract Documents. Ifthe R/W Survey Monuments are set initially, determine each monument’s position with
the project coordinates, project stationing and offset.

(3) Before acceptance of the project, recover and verify, or reset all of the PLSS corners previously reported
as endangered PLSS corners. Verify the top of all PLSS corners monuments are % to 2 inch below the finish grade
on concrete pavement and 4 to 6 inches below the finish grade on asphalt pavement. Establish a minimum of 4
reference ties for each of the PLSS corners. Each reference tie shall be a direct measurement to a precise (hard defined)
point. Specify slope or horizontal measurement.

Complete a Land Survey Reference Report marked as a Notice of Completion of Endangerment Activity and
Report of Restoration for each restored PLSS corner previously reported as endangered. File the reports with the
appropriate governmental custodian responsible for maintaining those records, as required by Kansas Statutes.
Provide the Engineer with copies of the completed reports. The Engineer will submit this report to the corresponding
District surveyor.

(4) Before acceptance of the project, set supplemental/additional offset control points for each corner of the
PLSS on the project that is located in the pavement.

Install one offset control point within public right-of-way along a PLSS line radiating from the corner if said
line was determined by the preliminary survey of the project and the offset control point can be placed in an unpaved
location, or install 2 offset control points in 2 adjacent quadrants at optimal unpaved locations

The offset control points shall be a brass or bronze capped rebar (minimum of 30 inches long and % inch in
diameter). Stamp the cap with the Project Number and the stamping “PLSS - O/S”.

The preferred locations are:

e An even foot from the PLSS corner;

Bury control point 4 — 6 inches deep;

At top of back slope in cut sections;

Approximately 12 feet off shoulders in fill sections;

At optimal location to fit conditions.

Do not place within 7 feet to right-of-way, to avoid utilities.

Include the offset control points on the as-built plans as an additional reference tie to the PLSS corner.
Include the project coordinates and station/offset tied to project stationing.

(5) Before the acceptance of the project, set all of the R/W Survey Monuments shown in the Contract
Documents. If the R/'W Survey Monuments were set initially, visually inspect each R/W Survey Monument to
determine if it was either disturbed or destroyed. Reset all of the R/W Survey Monuments that are determined as
disturbed or destroyed, at no cost to KDOT. Determine each reset monument’s position with both the project
coordinates and the project station/offset. Provide the Engineer with a written report of all right-of-way survey
monuments set. The Engineer will submit this report to the corresponding District surveyor.
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¢. Construction Surveying and Staking.
(1) General.

Check alignment and reference or re-reference all necessary control points.
Establish or re-establish project centerline.
Run a level circuit to check or re-establish plan benchmarks; set other benchmarks as needed.
Take original cross-sections that are not incorporated in the plans.
Stake or re-stake right-of-way where needed (to be done by a Professional Surveyor).
Perform all construction layout and reference staking necessary for the proper control and satisfactory
completion of all structures, grading, paving, drainage and all other appurtenances required for the
completion of the work.
Construction of ditches and other planned excavation and embankment designated in the Contract
Documents may be performed by Global Positioning System (GPS) controlled grading equipment,
according to the Contract Documents and this specification. GPS controlled grading equipment does
not eliminate the need for finish staking or blue top staking according to the Contract Documents. Once
a week, provide the Engineer with documentation (on a preapproved form) verifying machine calibration
to monitor, verify, adjust and compensate for the wearing surface of the cutting edge of the machine
being utilized.
(a) GPS Equipment. Use GPS controlled grading equipment capable of meeting the end results
specified in the Contract Documents. The Engineer may require alternative (non-GPS) verification
of shot locations. This could be by witnessing the Contractor take shots with GPS Rover, etc.
(b) Electronic Design Files/GPS Model. When available, KDOT will provide Electronic Design
Files for the project. Convert the files provided by KDOT into the format required by the
Contractor’s system and equipment. Conform to the typical sections. Notify KDOT Design and
the Field Office administering the contract, in writing, of any errors, omissions, ambiguities, or
perceived inadequacies found in the Electronic Design Files provided by KDOT.

Make no claim on the contract under SECTION 104, for additional money, additional time or
both because the KDOT produced plans differ from drawings generated from the Electronic Design
Files, even if the Contractor did not manipulate the Electronic Design Files before generating the
GPS Model. Accept sole responsibility for the adequacy and accuracy of all Contractor-generated,
subcontractor-generated, or supplier-generated documents or GPS Models used on the project.
Assume the risk of errors and omissions resulting from software conversions, Electronic Design File
manipulation or other Electronic Design File creation used by the Contractor, subcontractors,
suppliers or any combination thereof.

The GPS Model the Contractor generates from the Electronic Design Files may differ from the
Contract Documents. The Contractor assumes the risk of such discrepancies.

KDOT printed plans controls over the related Electronic Design File(s) which controls over the
Contractor’s GPS Model.

(c) GPS 3D Model. Before beginning any GPS controlled machine grading, provide the KDOT
Field Office and KDOT Design with an electronic copy of the GPS 3D Model created for that use.
In addition to the GPS machine control, provide centerline stakes, slope stakes and grade stakes
from the beginning thru the end of the project, at 500-foot intervals on straight runs, and at 250-foot
intervals on curves, transitions, intersections, interchanges and break points. The Engineer may
require closer staking intervals for other locations, such as transition areas. GPS controlled machine
grading does not eliminate the need for finish staking or blue top staking.

The Engineer may review the Contractor’s GPS machine control grading results, surveying
calculations, records, field procedures and actual staking at any time. If the Engineer determines
the work is not meeting the required horizontal and vertical tolerances, see Unacceptable Work,
SECTION 105.

Contractor delays or errors due to operating the GPS machine control system will not result in any
adjustment under SECTION 104, for additional money, additional time or both.

(2) Bridge. Prior to construction, set project control points and Critical Bridge Element control points for the
horizontal and vertical location of the Critical Bridge Element features by a Professional Surveyor. Critical Bridge
Elements include, but are not limited to the features listed in TABLE 802-1.

Prior to construction, provide an independent survey performed by a different Professional Surveyor to check
the accuracy of the original survey of project control points and locations of the Critical Bridge Elements features.
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Report any differences or discrepancies to the Project Engineer.

Resolve any differences or discrepancies, prior to construction of the Critical Bridge Elements.

After the Critical Bridge Elements have been constructed, provide a survey by a Professional Surveyor to
verify the locations and elevations of the Critical Bridge Elements.

All surveys shall be within the tolerances for that bridge element allowed in the Contract Documents. Report
any discrepancies in excess of the tolerances to the Project Engineer.

TABLE 802-1: CRITICAL BRIDGE ELEMENTS
Critical Element Critical Component(s)
Spread Footing Location & FElevation of CL
Pile Cap Footing Location & Elevation of CL
Drilled Shaft Location & Flevation of Center
Drilled Shaft Cap Location & FElevation of CL
Column Location & Flevation of Center
Pile Bent with Web Wall Location & FElevation of CL
Abutment Beam/Bearing Seat Location & Elevation of CLL
Pier Beam/Bearing Seat Location & Elevation of CLL
Bearing Devices Location & Elevation of CL, Temp. Offset
Bearing Stiffener Location & Elevation of CL, Temperature Offset
Girder/Beam Location of CL
Anchor Bolts/Preformed Holes Location of CL
Expansion Device Gap (Corrected for Temp) and Alignment
Fillets (Tenth Points) Elevation
Surface of Forms (Slab Bridge Tenth Points) Elevation
Post-tensioning Duct Location & Elevation
Bolted Field Splice Elevation

(3) Documentation. Provide and maintain a current copy of all field survey notebooks at the project site at
all times. Produce the original field survey notebooks for inspection upon request by the Engineer. Include a detailed
list of any abbreviations, codes, formatting or other nomenclature contained in the notebooks to facilitate clarity of
the notes. Provide either one or a combination of both of the following types of notes, as directed by the Engineer:

Provide standard, bound field notebooks where the handwritten field notes are indexed and kept in a
clear, orderly and neat manner consistent with standard surveying practices and according to KDOT’s
procedures.

Provide a legible ASCII file for electronic field notes where the “theoretical (calculated) point” can be
checked against the “established point” set in the field. This method allows for a check of the inverse
distance and direction for error tolerance. This procedure should be utilized for points with elevations.
Before any construction staking begins, the procedures for all electronic field notes must be approved
by the Engineer.

(4) Offset Horizontal Control (HC) Points. On projects 1 mile or longer, a Professional Surveyor shall set
offset HC points. For projects up to 4 miles long, set 4 evenly spaced offset HC points. For projects over 4 miles,
add an offset HC point for each additional mile or part thereof.

The preferred locations are:

As directed by the Engineer;

On hill tops;

At top of back slope in cut sections;

Approximately 12 feet off shoulders in fill sections;

At optimal location to fit conditions.

Do not place within 7 feet to right-of-way, to avoid utilities.

The offset HC points shall be a brass or bronze capped rebar (minimum of 30 inches long and % inch in
diameter) placed in a concrete footing (6-inch diameter, minimum 4-foot depth into the ground) cast in place. Recess
the cap approximately % inch below the concrete. Stamp the cap with the Project Number and an ID of sequential
numbers starting with one and running with project stationing [i.e.: KA-1234 HCI].
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Provide the Engineer with a written report of all project offset HC points, listing the offset HC point number,
project coordinates, and station/offset, and its physical location. The Engineer will submit this report to the
corresponding District surveyor.

(5) Monuments. Upon completion of the surfacing, a Professional Surveyor shall recover and verify or reset
all of the field survey monuments (such as P.I.’s, P.O.T.’s, P.C.’s, P.T.’s, P.O.S.T.’s,) on the project centerlines or
baselines, as shown in the Contract Documents. Verify that the top of the field survey monuments are set a maximum
of % inch below the finish grade on concrete pavement, or a maximum of 6 inches below the finish grade on asphalt
pavement. Verify the accuracy of the locations of all field survey monuments versus those of the project centerlines
or baselines shown in the Contract Documents. Establish a minimum of 4 reference ties for each of the field survey
monuments on the project centerlines or baselines.

(6) Reports. Provide a written report to the Engineer indicating the descriptions of all field survey monuments
and their 4 reference ties, regardless if the information in the Contract Documents was revised or not. Include in the
report “station calls” for each of the field survey monuments (such as P.I.’s, P.O.T.’s, P.C.’s, P.T.’s, P.O.S.T.’s) on
the project centerlines or baselines shown in the Contract Documents. The Engineer will submit this report to the
corresponding District surveyor.

(7) Benchmarks. Recover and verify all of the project benchmarks shown in the Contract Documents.
Establish permanent replacement benchmarks for all project benchmarks that were destroyed during the construction
using one of these methods:

e A benchmark disc “set in place” on new concrete structure.

e A benchmark disc “drilled and grouted” on existing concrete structure.

e A benchmark disc set in the top of a concrete footing (6-inch diameter x 4-foot depth into the ground,
minimum) cast in place.

e  Asdirected by the Engineer.

Stamp the benchmark caps with the “Project Number” and the permanent replacement benchmark number

as a letter designation following the benchmark it is replacing (i.e.: destroyed BM #21 is replaced by BM #21A).
Without exception verify that the maximum spacing between benchmarks is a maximum of 30 feet in vertical
difference, 500 feet in horizontal distance in urban areas or 1500 feet in horizontal distance in rural areas.
Provide the Engineer with a written report of all post project benchmarks, listing the benchmark number, elevation,
project stationing and offset, and a complete description of the monument type and its physical location. Include in
the report, all of the remaining benchmarks shown in the Contract Documents, the permanent replacement benchmarks
and the remaining additional “construction benchmarks” used for the staking of the project. Do not include in the
report any “temporary benchmarks” used for the construction staking of the project that are classified as “temporary”
or “degradable” in nature. The Engineer will submit this report to the corresponding District surveyor.

d. Right-of-Way Survey Monuments. A Professional Surveyor shall set all right-of-way survey monuments
on and along the KDOT right-of-way lines at these locations:
e Al P.L locations along normal/tangent sections.
e AllP.C. and P.T. locations along curved sections.
e Atan offset where a physical obstruction impedes the exact location.

Set all Reference Point monuments on and along KDOT right-of-way at these locations:
e At inter-visible points a maximum of 1320 feet apart where the right-of-way is straight, or on a
continuous horizontal curve of constant radius.
e At the crest of a sharp hill or the shoulders of a large/rounded hill.
e At the treeline/brushline/cropline on both sides of a creek or river.
e  Asdirected by the Engineer.

Set all right-of-way survey monuments according to the Contract Documents.

Fasten the R/W sign to the witness post in this sequence: bolt, flat washer, sign, post, flat washer, lock washer
and nut.

When conditions warrant, the Engineer may adjust the specified depth. The depth shall be 15 inches in
cultivated areas, 4 inches in pasture areas, drilled and grouted in rock, or a depth directed by the Engineer. When it is
impossible to set a right-of-way survey monument at the exact point because of an obstruction, set the right-of-way
survey monument along the right-of-way line, or the extended right-of-way line, on both sides of the obstruction. Use
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1-foot increments for the offset distance from the exact point to the set monument. Field stamp the aluminum cap
“0/S” either below or to the right of the “R/W” stamping.

e. Concrete Footings. When required, construct footings of commercial grade concrete according to the
Contract Documents.

Extend the top of the footing slightly above the ground line and steel trowel to a smooth finish with a slope
to drain away from the post.

f. Monument Box. When required, install the monument box and survey marker by a Professional Surveyor as
shown in the Contract Documents.
If the monument box is installed in concrete pavement, use the same mix as used in the pavement.

g. As-Built Construction Plans and Survey Notebooks. Upon completion of the project, provide the
Engineer with a set of electronic as-built construction plans in a pdf file format with the following information:

e  As-built survey information shall be red in color on the plans;

e  The monument descriptions and the 4 reference ties for all restored PLSS corners;

e The monument descriptions and the 4 reference ties for all field survey monuments on the project
centerline or baseline;

e  The monument descriptions and the 4 reference ties for all Offset Horizontal Control (HC) Points on the
project; include the project coordinates and station/offset tied to project stationing.

e The project stationing and offset of the final position of every right-of-way survey monument and project
alignment reference point that was set;

e The permanent replacement benchmarks and remaining construction benchmarks with benchmark
number, project station/offset, elevation, and description;

e Stamped on the Signature and Seal sheet by a Professional Surveyor. I

Deliver the original field survey notebooks and as-built construction plans to the Engineer upon completion
of the project. See TABLE 802-2.

h. Sign (Environmental Mitigation). Install environmental mitigation area signs (including posts) as shown
in the Contract Documents.

802.4 MEASUREMENT AND PAYMENT

The Engineer will measure each right-of-way survey monument, benchmark monument (concrete cylinder),
monument box and environmental mitigation area signs (including posts) as a unit. Contractor construction staking
will be measured by the lump sum.

The Engineer will make partial payments according to TABLE 802-2. The Engineer may adjust the TABLE
802-2, based on Contractor’s progress and project complexity.

TABLE 802-2: CONSTRUCTION STAKING PAYMENT SCHEDULE*
Percent of Original Contract Amount Percent of Bid Item Paid
Completed

Work Started 25%

5% 40%

25% 60%

50% 80%

70% 95%
All field books, As-Built construction

plans (subsection 802.3g.) and records 100%
have been submitted to the Engineer.

*Until all appropriate information is received, and the bid item is 100% paid, the
work is considered incomplete and subject to SECTION 108.
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The Percent of Original Contract Amount Completed = the amount earned by the Contractor divided by the
total dollar value of the original contract (all bid items).

Payment for "Contractor Construction Staking", "Right-of-Way Survey Monument", "Benchmark
Monument (Concrete Cylinder)", "Monument Box" and "Sign (Environmental Mitigation)" at the contract unit prices
is full compensation for the specified work.

03-30-18 C&M
Nov-18 Letting
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2015 EDITION

SECTION 1116
AGGREGATES FOR ON GRADE CONCRETE

1116.1 DESCRIPTION

This specification is for coarse aggregates, intermediate aggregates, fine aggregates, mixed aggregates
(coarse, intermediate and fine material) and miscellaneous aggregates for use in construction of concrete placed on
grade.

For Intermediate Aggregates and Mixed Aggregates, consider any aggregate with 30% or more retained on
the No. 8 sieve to be Coarse Aggregate.

1116.2 REQUIREMENTS

a. Quality of Individual Aggregates.

(1) Provide aggregate for concrete that complies with the following requirements. Crushed aggregates with
less than 20% material retained on the 3/8” sieve must be produced from a source complying with these
requirements prior to crushing. Fine Aggregates for Concrete have additional Quality Requirements stated in
Subsection 1116.2e.(2).

Soundness by Freeze/Thaw (min.) (KTMR-21)* .....ccoooiiiiiiiieiee e 0.90
Wear Grading B (Max.)(AASHTO T 96)* ™ .......ccccciveiiiiieicie e snens 50%
Additional Requirements;***

Modified Soundness by Freeze/Thaw (min.) (KTMR-=21)......ccccccovevvevievenenieieieieannns 0.90
Relative Dynamic Modulus of Elasticity, minimum (KTMR-22 @ 660 F/T cycles) ... 95
Expansion, maximum (KTMR-22 @ 660 F/T CYCIES) ......ccevvvvrvreireieeiere e sie e 0.025%

* Soundness (KTMR-21) requirements do not apply to aggregates having less than 10% material
retained on the No. 4 sieve.

** Wear (AASHTO T 96) requirements do not apply to aggregates having less than 10% retained on
the No. 8 sieve.

***The additional requirements do not apply for uncrushed sand-gravel aggregates having less than
5% material retained on the %" sieve.

(2) All predominately siliceous aggregate must comply with the Wetting & Drying Test requirements, or be
used with a Coarse Aggregate Sweetener, or will require Supplemental Cementitious Materials (SCM) to prevent
Alkali Silica Reactions (ASR). Refer to TABLE 401-4 to determine the need for ASTM C 1567 Testing. When
required, provide the results of mortar expansion tests of ASTM C 1567 using the project’s mix design concrete
materials at their designated percentages. Provide a mix with a maximum expansion of 0.10% at 16 days after casting.
Provide the results to the Engineer at least 15 days before placement of concrete on the project.

Wetting & Drying Test of Siliceous Aggregate for Concrete (KTMR-23)
Concrete Modulus of Rupture:

o At B0 days, MINIMUM ......cooiiiiiiiieiseee e neenes 550 psi
o At 365 days, MINIMUM......ccooiiiiiiiiee e 550 psi
Expansion:

o At 180 days, MAXIMUM .....ccccvviirieiieierieeseesesee e sreseeeeseeseeseeseesressessens 0.050%
o At 365 days, MaXiMUM .....cccovviireieeieree e e se e e e see e e e aneas 0.070%

Aggregates produced from the following general areas are exempt from the Wetting and Drying Test:
e Blue River Drainage Area.
e The Arkansas River from Sterling, west to the Colorado state line.
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e The Neosho River from Emporia to the Oklahoma state line.

(3) Coarse Aggregate Sweetener. Types and proportions of aggregate sweeteners to be used with Mixed
Aggregates are listed in TABLE 1116-1.

TABLE 1116-1: COARSE AGGREGATE SWEETENER
Type of Coarse Aggregate Sweetener Proportion Required by Percent Weight
Crushed Sandstone* 40 (minimum)
Crushed Limestone or Dolomite* 40 (minimum)
Siliceous Aggregates meeting subsection 1116.2a.(2) 40 (minimum)
Siliceous Aggregates not meeting subsection 1116.2a.(2) ** 30 (maximum)

*Waive the minimum portion of Coarse Aggregate Sweetener for all intermediate and fine aggregates that comply with
the wetting and drying requirements for Siliceous Aggregates. In this case, combine the intermediate, fine and coarse
aggregate sweetener in proportions required to comply with subsection 1116.2a.(2)

**To be used only with intermediate and fine aggregates that comply with the wetting and drying requirements of
Siliceous Aggregates unless a Supplemental Cementitious Material is utilized.

(4) Deleterious Substances. Maximum allowed deleterious substances by weight are:

e Clay lumps and friable particles (KT-=7) ....ccccoviviiviieiiiesie e 1.0%
o Coal (AASHTO T 113)iiiiiiiieeeieiereere ettt aneas 0.5%
o  Shale or Shale-like material (KT-8)........ccccrerrienirriinineseeee 0.5%
o StiCkS (WeL) (KT=35) ...eviiriiiiiirieieirieieese et 0.1%
o SUM Of all dElEterioUS ......ccvevviieiiecieeee e 1.5%

b. Mixed Aggregates
(1) Composition. Provide coarse, intermediate, and fine aggregates in a combination necessary to meet
subsection 1116.2b.(2). Use a proven optimization method such as ACI 302.1 or other method approved by the
Engineer. Aggregates may be from a single source or combination of sources.
(2) Product Control.
(a) Gradations such as those shown in TABLE 1116-2 have proven satisfactory in reducing water
demand while providing good workability. Adjust mixture proportions whenever individual
aggregate grading varies during the course of the work. Use the gradations shown in TABLE
1116-2, or other gradation approved by the Engineer.

Optimization is not required for concrete for patching pavements more than 10 years old, or
Commercial Grade Concrete. The Engineer may waive the optimization requirements if the
concrete meets all the requirements of DIVISION 400 and/or DIVISION 500.

Follow these guidelines:
1. Do not permit the percent retained on two adjacent sieve sizes to fall below 4%;
2. Do not allow the percent retained on three adjacent sieve sizes to fall below 8%; and
3. When the percent retained on each of two adjacent sieve sizes is less than 8%, the total percent
retained on either of these sieves and the adjacent outside sieve should be at least 13%.
(for example, if both the No. 4 and No. 8 sieves have 6% retained on each, then:
1) the total retained on the 3/8 in. and No. 4 sieves should be at least 13%, and
2) the total retained on the No. 8 and No. 16 sieves should be at least 13%.)
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TABLE 1116-2: ALLOWABLE GRADING FOR MIXED AGGREGATES FOR CONCRETE
Percent Retained - Square Mesh Sieves
Type Usage U wl am | o | 5,0 | No. | No. | No. | No. | No. No. No.
AT A LA AT ] 8 ] 16 | 30 | so | 100 | 200
_ OptimIZEd AII _ 1 1 1 1 2 2 2 95' 98'
MA-3 Concrete 0 | 2-12 | Note* | Note* | Note* | Note* | Note= | Note* | Note 100% 1005
i Optimized All i 1 1 1 1 1 2 2 2| 95- 98-
MA-4 Concrete? 0 | 2-12 | Note* | Note* | Note* | Note* | Note* | Note“ | Note< | Note 100¢ 1008
MA-5 | Optimized All 0 | 2-12 |8 min|22-34 55-65 75 min 95-100 | 98-100
Concrete
MA-7 Contractor Design | Proposed Grading that does not correspond to other limits in this table but meet the 98-100
KDOT Approved requirements for concrete in DIVISION 400 and/or DIVISION 500.

1 Retain a maximum of 22% and a minimum of 6% of the material on each individual sieve.
2Retain a maximum of 15% and a minimum of 6% of the material on each individual sieve.
8 Maximum top size of Limestone is %”.

4 Retain a maximum of 7% on the No. 100 sieve

5 Retain a maximum of 2% on the No. 200 sieve

(b) Optimization Requirements for all Gradations, except MA-7.
= Actual Workability must be within £ 5 of Target Workability.

Where: Wa = Actual Workability
W = Target Workability
CF = Coarseness Factor

1. Determine the Grading according to KT-2
2. Calculate the Coarseness Factor (CF) to the nearest whole number.

_ +3/8” Material % Retained
+ #8 Material % Retained

3. Calculate the Actual Workability (W,) to the nearest whole number as the percent material
passing the #8 sieve.
Wa =100 — % retained on #8 sieve

4. Calculate the Target Workability (Wfr) to the nearest whole number where
For 517 lbs cement per cubic yard of concrete
Wr =46.14 - (CF/6)

For each additional 1 Ib of cement per cubic yard, subtract 2.5/94 from the Target Workability.

Maintain an Actual Workability within + 5 of the Target Workability for combined aggregates.

(c) Deleterious Substances. Subsection 1116.2a.(4), as applicable.

(d) Uniformity of Supply. Designate or determine the fineness modulus (grading factor) for each

aggregate according to the procedure listed in Section 5.10.5-Fineness Modulus of Aggregates
(Gradation Factor) of Part V before delivery, or from the first 10 samples tested and accepted.
Provide aggregate that is within £0.20 of the average fineness modulus.

Provide a single point grading for the combined aggregates along with a plus/minus tolerance for

each sieve. Use plus/minus tolerances to perform quality control checks and by the Engineer to
perform aggregate grading verification testing. The tests may be performed on the combined

materials or on individual aggregates, and then theoretically combined to determine compliance.
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(3) Handling of All Aggregates.

(@) Segregation. Before acceptance testing, remix all aggregate segregated by transit or

stockpiling.

(b) Stockpiling.

e Maintain separation between aggregates from different sources, with different gradings or with
a significantly different specific gravity.

Transport aggregate in a manner that promotes uniform grading.

Do not use aggregates that have become mixed with earth or foreign material.

Stockpile or bin all washed aggregate produced or handled by hydraulic methods for 12 hours
(minimum) before batching. Rail shipment exceeding 12 hours is acceptable for binning
provided the car bodies permit free drainage.

Provide additional stockpiling or binning in cases of high or non-uniform moisture.

Stockpile accepted aggregates in layers 3 to 5 feet thick. Berm each layer so that aggregate
do not “cone” down into lower layers.

c. Coarse Aggregates for Concrete.

(1) Composition. Provide coarse aggregate that is crushed gravel or crushed stone meeting the quality
requirements of subsection 1116.2a. Consider limestone, calcite cemented sandstone, rhyolite, quartzite, basalt and
granite as crushed stone.

Mixtures utilizing siliceous aggregate not meeting subsection 1116.2a.(2) may require supplemental
cementitious materials to prevent Alkali Silica Reactions. Provide the results of mortar expansion tests of ASTM C
1567 using the project’s mix design concrete materials at their designated percentages. Provide a mix with a maximum
expansion of 0.10% at 16 days after casting. Provide the results to the Engineer at least 15 days before placement of
concrete on the project.

(2) Product Control. Use gradations such as those in TABLE 1116-3 which have been shown to work in
Optimized Mixed Aggregates, or some other gradation approved by the Engineer that will provide a combined
aggregate gradation meeting subsection 1116.2b.

(3) Deleterious Substances. Subsection 1116.2a.(4), as applicable.

TABLE 1116-3: GRADING REQUIREMENTS FOR COARSE AGGREGATES
Percent Retained - Square Mesh Sieves

Type Composition 1" 17 T % T % ]38 | No.a | No.8 [ No.30
CPA-1 | Crushed Gravel or Crushed Stone 0 0-10 | 14-35 - 50-75 - 95-100 -
CPA-3 | Crushed Gravel or Crushed Stone - - 0 0-35 | 30-70 | 75-100 | 95-100 -
CPA-4 | Crushed Gravel or Crushed Stone - 0 0-20 - - - 95-100 -

d. Intermediate Aggregate for Concrete.

(1) Composition. Provide intermediate aggregate for mixed aggregates (IMA) that is crushed stone, natural
occurring sand, or manufactured sand meeting the quality requirements of subsection 1116.2a.

(2) Product Control. Provide IMA grading when necessary to provide a combined aggregate gradation
meeting subsection 1116.2b.

(3) Deleterious Substances. Subsection 1116.2a.(4), as applicable.

(4) Organic Impurities (AASHTO T21). The color of the supernatant liquid is equal to or lighter than the

referenced standard solution.

e. Fine Aggregates for Concrete.

(1) Composition.
(@) Type FA-A. Provide either singly or in combination natural occurring sand resulting from the
disintegration of siliceous or calcareous rock, or manufactured sand produced by crushing
predominately siliceous materials meeting the quality requirements of subsection 1116.2a. and
subsection 1116.2e.(2).

(2) Additional Quality Requirements.
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(a) Mortar strength and Organic Impurities. If the DME determines it is necessary, because of
unknown characteristics of new sources or changes in existing sources, provide fine aggregates
that comply with the following:
e  Mortar Strength (KTMR-26). Compressive strength when combined with Type Il (high early
strength) cement:
o Atage 24 hours, MINIMUM ......ccooeieiinene e 100%*
o Atage 72 hours, MiNIMUM ......cccooereririeresese s 100%*
*Compared to strengths of specimens of the same proportions, consistency, cement and standard 20-30
Ottawa sand.
e Organic Impurities (AASHTO T 21). The color of the supernatant liquid is equal to or lighter
than the reference standard solution.

(3) Product Control.
(a) Size Requirements. Provide FA-A that comply with TABLE 1116-4 or some other gradation
approved by the Engineer that will provide a combined aggregate gradation meeting subsection

1116.2b.
TABLE 1116-4: GRADING REQUIREMENTS FOR FINE AGGREGATES FOR
CONCRETE
Type Percent Retained-Square Mesh Sieves
" No. 4 No. 8 No.16 | No.30 | No.50 | No. 100 | No. 200
FA-A 0 0-10 0-27 15-55 40-77 70-93 | 90-100 | 98-100

(b) Deleterious Substances.
e Type FA-A: Maximum allowed deleterious substances by weight are:

o  Coal (AASHTO T113)iiiiieieee et 0.5%
o Sticks (Wet) (KT=35) ..c.ccciriiiirieinenieise s 0.1%
e SUM Of all dEIELEIIOUS .....c.vveeeicreeeeee ettt 0.5%

f. Miscellaneous Aggregates for Concrete.
(1) Aggregates for Mortar Sand, Type FA-M.
(a) Composition. Provide aggregates for mortar sand, Type FA-M that is natural occurring sand.

(b) Quality.

e Mortar strength and Organic Impurities. If the DME determines it is necessary, because of
unknown characteristics of new sources or changes in existing sources, provide aggregates for
mortar sand, Type FA-M that comply with the following:

e Mortar Strength (KTMR-26). Compressive strength when combined with Type Il (high
early strength) cement:
o Atage 24 hours, MiNIMUM ........cccoovriniirienineneeeeenee s 100%*

o Atage 72 hours, MiNIMUM ........cccoovrinierieninineeeeeneie e 100%*
* Compared to strengths of specimens of the same proportions, consistency, cement and standard
20-30 Ottawa sand.

e Organic Impurities (AASHTO T 21). The color of the supernatant liquid is equal to or
lighter than the reference standard solution.

(c) Product Control.
e Size Requirements. Provide aggregates for mortar sand, Type FA-M that comply with TABLE 1116-

5.
TABLE 1116-5: GRADING REQUIREMENTS FOR MORTAR SAND
Type Percent Retained - Square Mesh Sieves
No. 4 No. 8 No.16 | No.30 | No.50 | No. 100 No. 200 Gradation Factor
FA-M 0 0-2 0-30 20-50 50-75 90-100 98-100 1.70-2.50

417



15-11004-R01
Sheet 6 of 6

o Deleterious Substances. Subsection 1116.2a.(4), as applicable. |

(2) Lightweight Aggregates.
(a) Composition. Provide a lightweight aggregate consisting of expanded shale, clay or slate
produced from a uniform deposit of raw material.

(b) Quality.
o Soundness, minimum (KTMR-21) ......ccccoooiriininiineenenecse e 0.90
®  L0SS ON IGNILION .ot 5%

(c) Product Control.

e Size Requirements. Use gradations such as those in TABLES 1116-3 and 1116-4 which have
been shown to work in Optimized Mixed Aggregates, or some other gradation approved by
the Engineer that will provide a combined aggregate gradation meeting subsection 1116.2b.

e  Deleterious Substances. Subsection 1116.2b.(2)(c) as applicable.

e Organic Impurities (AASHTO T 21). The color of the supernatant liquid is equal to or lighter
than the reference standard solution.

e Unit Weight (dry, loose weight) (max.) 1890 Ibs/cu yd

(d) Concrete Making Properties. Drying shrinkage of concrete specimens prepared with
lightweight aggregate proportioned as shown in the Contract Documents cannot exceed 0.07%.

(e) Uniformity of Supply. Designate or determine the fineness modulus (grading factor) according
to procedure listed in Part V, Section 5.10.5-Fineness Modulus of Aggregates (Gradation Factor)
before delivery, or from the first 10 samples tested and accepted. Provide aggregate that is within
+0.20 of the average fineness modulus.

(f) Proportioning Materials.  Submit mix designs for concrete using modified lightweight
aggregate to Construction and Materials for approval prior to use.

(9) Stockpiling. Stockpile accepted aggregates in layers 3 to 5 feet thick. Berm each layer so that
aggregate do not “cone” down into lower layer.

1116.3 TEST METHODS
Test aggregates according to the applicable provisions of SECTION 1115.

1116.4 PREQUALIFICATION
Aggregates for concrete must be prequalified according to subsection 1101.4.

1116.5 BASIS OF ACCEPTANCE
The Engineer will accept aggregates for concrete based on the prequalification required by this
specification and subsection 1101.5.

05-29-18 C&M (RAM)
Nov-18 Letting

418





