KANSAS STATE

UNIVERSITY

Salina

Structures Inspection
Workbook

Certified Inspector
Training Program

Kansas

Department of Transportation



TABLE OF CONTENTS

Introduction

Standard Specs

Construction Manual

CIT Documentation

Bridge Construction Manual
Project Plan Sheets

Concrete and Reinforcing Steel
Foundations

Pile Driving

Forms and Falsework
Substructure
Superstructures

Decks

Curing

Concrete Review

Forms and Falsework Review

Pile Driving Review



Kansas

Department of Transportation

CIT Structures
Introduction

CIT Structures Instructors

* lan Stringham — Garnett Construction Manager
» Cooper Bettis — Bridge Designer
* Ben Dyhouse — Bridge Designer
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Contact Information:

* lan Stringham:
913-406-1986
lan.Stringham@ks.gov

» Cooper Bettis:
785-269-5006
Cooper.Bettis@ks.gov

* Ben Dyhouse:
785-296-6469
Ben.Dyhouse@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.

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

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

* 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
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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




1. Project Special Provisions:
 Specifications pertaining to an individual Project;

2. 2015 Special Provisions:

Revisions or Additions to the Standard
Spec.;

3. Plan Notes:
Notes setting work limits and specifying Bid

ltems;
4. 2015 Standard Specifications:

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

w

* Division 150 — Equipment
* Division 200 — Earthwork
* Division 400 — Concrete

* Division 700 — Structures
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Provisions

(PS Label)

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 an S aS
grout. The Engineer will accept the portland cement and water based on visual inspection el S Toamspototion

Provisions

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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Provisions

2015 SPECIAL PROVISION

SPECIFICATION NUMBER

15-02001

2015 SPECIAL PROVISION

SPECIFICATION NUMBER

15-04001

200- Earthwork

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

SECTION 200

TITLE
REMOVAL OF EXISTING STRUCTURES

400- Concrete

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

SECTION 400

TITLE
KANSAS CITY METRO MATERIALS

rev. 12/01/15

SECTION
202

rev. 6117115

SECTION
400

ansas
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2015 SPECIAL PROVISION

SPECIFICATION NUMBER

15-07001

1507002
1507003
15-07003-R1
15-07003-R02
15-07004
15-07004-R01
1507005

15-07006
1507007
1507008
15-07009

700- Structures

SECTION 700

TITLE

BRIDGE PROJECT MARKER
PRESTRESSED CONCRETE MEMBERS
STRUCTURAL STEEL FABRICATION
STRUCTURAL STEEL FABRICATION
STRUCTURAL STEEL FABRICATION
STRUCTURAL METALS FABRICATION
STRUCTURAL METALS FABRICATION
QUALIFICATION OF FIELD WELDERS
EXPANSION JOINTS

DRILLED SHAFT (SPECIAL)

SIGN STRUCTURES AND BRIDGE MOUNTED SIGM ATTACHMENTS
HIGH MAST LIGHT TOWERS

rev. 09/28/16

SECTION

700
715
705
705
705
744
744
73
719

722
738
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EMBANKMENT: Compiefe: the embonkment of #he
abutments o5 shown on the Bridge £xcovation
shoe prier fa drmnv the abutment piling or
cammencing with ihe gbuimend footing
extovation,

BRIDGE EXCAVATIOM Al sxcovation shall be Ciess ith Sos
10¢ Brige Excavafion shass for he 1S of poy
Excovation,

BACKFILL COWPACTION: Compact backTill of the otwimends and
e

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

Adytmerd ¥o {658 Tons
Pigr No. | 80.6 Tons
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 Pita Nﬂl]! Sheet (8RION.

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,

Notes:

CONCRETE: Supersiruchure concrefe is tid os Concrete
fGrade 4.0KAEXSAL Subsirucure conorefe is tid as.
Cororete (Grade 4.04AEL i desired, the Cordractor may
use Coxvele iGrade 4.0} in the fadtings ond in the
obudmonts below the corsiruction Jaint, Bevel aif
oxpased odgue o i concrefe wifth @ X friongutar
aditg, excest where faind o He pors, Cotafruciion

Y18 are cefional, bt if used, poce only of kiations
Bhawn, o of IEations approd By e 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 Stee 6. 60F,
Whers farrcodted bara cate i carbact wiih egary
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.

10 the Limts and the pans
o a3 direced by the Engineor. Liss Apgregole sm for Difch
Lining os dascribed in Secilon 11id,

SLOPE PAGTECTION (Aggregaieh Place Siaps Fu‘ﬂdfﬂn
fAggre Mecknesses shown

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

Department of Transportation

KDOT Website: www.ksdot.gov

Now under “Doing Business” -> Highway Contractors -> Contractor Resources

News
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Jobs FAQs Contact

Search

| Want To... Projects Programs Doing Business

Access Management Design Consultants Highway Contractors
- . Design Consultant Prequalification Highway Letting Information
Commercial Vehicle Information < - i
Design Solicitations and RFPs Contractor Prequalification

Contracts and Payment

Design Resources

Permits
Harvesting Hay on Highway Right of
Way
KDOT Utiity Permit System (KUPS)

Request for KDOT Support for
Discretionary Grants

Signs & Salvage

Kansas Highway Dedication
Signing

Kansas
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nent of Transportation
AASHTOWare Project Information

Specifications for State Road and
Bridge Construction

Special Provisions

+ Prequalified Materials and New
Product Approval

Asphalt Adjustment Price Index
Fuel Adjustment Price Index

Hot Mix Aggregate Specific
Gravity Values

Materials and Research Center
Test Procedures

Bridge Construction Manual

Construction Manual

About Projects Programs Doing Business Travel 9

Certified In: tion and Testing (CIT) Training Program +
KDOT Manuals and Guides +
Materials and Equipment +

Specifi and Sy

Standard Speuf\cat\ons for State Road and Bridge Construction (2015 Edition — Latest version)

Special Provisions Cross Reference: Accounting and cross reference of the 2007 Speclal
Provisions with the 2015 Standard Specifications.

Guidelines for Development, Review and Approval of Standard Specifications and Special

Provisions

Kansas

Department of Transportation
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Specification

Typical information provided in each
Section:

Description (for Bid Iltems & Units)
Materials

Construction Requirements
Measurement & Payment

Kansas

Department of Transportation
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Specifications

150- Equipment

DIVISION 150 - EQUIPMENT
COMPACTION EQUIPMENT

(]
'y

152 HAULING AND WEIGHING EQUIPMENT

153 MIXING PLANT FOR STABILIZED BASE AND SHOULDERS

154 CONCRETE PAVEMENT AND CONCRETE STRUCTURE EQUIPMENT

155 ASPHALT SURFACING AND ASPHALT PAVEMENT RECYCLING EQUIPMENT
15-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

Department of Transportation
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Specifications

200- Earthwork

DIVISION 200 - EARTHWORK

201 CLEARING AND GRUBBING
202 REMOVAL OF EXISTING STRUCTURES

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

Kansas

Department of Transportation
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Specifications

400- Concrete

DIVISION 400 - CONCRETE

=
=
=

GEMERAL CONCRETE

STRUCTURAL COMCRETE

ON GRADE CONCRETE

COMNCRETE FOR PRESTRESSED CONCRETE MEMBERS
CURING ENVIRONMENT

=
=
[E%]

=
=
)

e
=]
=

.
=
o

15-04001 - KANSAS CITY METRO MATERIALS
Return to Top

Kansas
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DIVISION 700 - STRUCTURES

TEMPORARY SHORING
CONTROLLED DEMOLITION

DRILLED SHAFTS

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

15-07003-R02 - STRUCTURAL STEEL FABRICATION

06 BEARINGS AND PADS FOR STRUCTURES
1 EXPANSION DEVICES
08 FALSEWORK AND FORM CONSTRUCTION
09 STEEL PERMANENT DECK FORMS
jan) CONCRETE STRUCTURE CONSTRUCTION
jai) REINFORCING STEEL
2 STRUCTURAL STEEL CONSTRUCTION
73 QUALIFICATION OF FIELD WELDERS
1507005 - QUALIFICATION OF FIELD WELDERS
4 PAINTING STRUCTURAL STEEL
s PRESTRESSED CONCRETE MEMBERS ru C u re S
002 - PRESTRESSED CONCRETE MEMBERS
716 ENSIONING (Haunched Slab Bridges)
77 BRIDGE OVERLAYS:
it} ELASTOMERIC CONCRETE
79 EXPANSION JOINTS
1607005 - EXPANSION JOINTS
720 SLIPFORMING CONCRETE BARRIER FOR BRIDGES
21 HANDRALL FOR BRIDGES AND OTHER USES
22 SIGN STRUCTURES AND BRIDGE MOUNTED SIGN ATTACHMENTS
1507008 - SIGN STRUCTURES AND BRIDGE MOUNTED SIGN ATTACHVENTS
05 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015
3 SUBSTRUCTURE WATERPROOFING MEMBRANE
724 BRIDGE BACKWALL PROTECTION SYSTEM
725 ABUTMENT DRAINAGE SYSTEMS
26 CONCRETE MASONRY COATING
727 REPARR (STRUCTURES)
728 BRIDGE CURB REPAR
729 MULTI-LAYER POLYMER CONCRETE OVERLAY
730 EPOXY RESIN CRACK REPAR
71 AREA PREPARED FOR PATCHING (EXISTING CONCRETE BRDGE DECKS)
15-ER-1-R03 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015
32 MACHINE PREPARATION (EXISTING CONCRETE BRIDGE DECKS)
jix) BRIDGE DRAINAGE SYSTEMS & DECK DRAIN EXTENSIONS
4 STRUCTURAL PLATE STRUCTURES
735 PRECAST REINFORCED CONCRETE BOX
15-ER1-R03 - ERRATA SHEET FOR STANDARD SPECIFICATION BOOK FOR STATE ROAD AND BRIDGE
CONSTRUCTION, EDITION 2015
6 PRECAST CULVERTS
jrd FIELD ERECTION
738 HIGH MAST LIGHT TOWERS
009 - HIGH MAST LIGHT TOWERS
Jet3 SLURRY POLYMER CONCRETE OVERLAY
0 POLYMER CONCRETE OVERLAY REPAR
71 CASED PILING
2 HEAT STRAIGHTENED (IN-PLACE) OF DAMAGED STRUCTURAL STEEL
73 ROLLED BEAM DETOUR BRIDGE
23 STRUCTURAL STEEL FABRICATION - GENERAL
15-07004-R01 - STRUCTURAL METALS FABRICATION
15:07001 - BRIDGE PROJECT MARKER a l l S aS
007 - DRILLED SHAFT (SPECIAL)
BetumtoTop Department of Transportation
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Specification

Example- 703 Drilled
Shafts:

Description —
(Bid Items/Units) SECTION 703

DRILLED SHAFTS

703 - DRILLED SHAFTS

703.1 DESCRIPTION
Construct drilled shafts by the cased or uncased method deper
Document requirements.

BID ITEMS

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

Core Hole (Investigative) Linear Foot
*Size

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

Department of Transportation
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Specification

Example- 703 Drilled Shafts
- Materials

a. Concrete. Unless otherwise shown in the Contract Documents. provide Grade 4.0 concrete that
complies with SECTIONS 401, 402 and 1102. Provide a mix design with a target slump 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
cementitious grout (mixed according to the manufacturer’s directions) that complies with DIVISION 1700

Provide grout or flowable fill for backfilling the void space between the temporary and permanent casing
with:

o 28 day strength of 1000 psi:

e 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.

c. Granular Backfill Material. Provide granular backfill material for backfilling the void space between
the temporary and permanent casing that is fine enough to 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 a I l S as

Department of Transportation
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2015 Specification

Example- 703 Drilled Shafts
- Const. Requirements

703.3 CONSTRUCTION REQUIREMENTS

a. General. 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.

A minimum of 28 days before constructing the drilled shafts. submit an installation plan to the Engineer for
review. Include the following:

e Name and experience record of the drilled shaft superintendent in charge of drilled shaft operations:

o 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 fo 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. an S a S
Depending upon site conditions and requirements in the Contract Documents, construct the drilled shaft by

either the cased or uncased method: Department of Transportation
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Concrete Brake (French Horn or Bladder Valve)
' (French Horn Shown) (Required to purge air.)

Crane
Line

e METHOD "A’(Figure 1)
NIg Underwater Placement of Pumped Concrete

Fiexible Hose Maintain head seal depth!!

~ Inflatible Pig

Water Line
i == MW==
= m

si=

Poor Quality 1t

Water — . Concrete
— Pig®*
== =
= Prime Pump Boom. - Fully Charged System. = Lift and Develop Seal. - Maintain Seal. = Uniform Removal.

- Insert Pig w/Ext, - Develop Head. = Maintgin Heod.
- Set on Bottom of Shaft, aI] Sas
D

¥ Document whether or not the pig is recovered. of Transportation

20



Specification

704.1 DESCRIPTION

BID ITEMS

Piles (*) (**)

Test Piles (*) (**)

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

**Size
“Black or Galvanized

Example- 704 Piling
Description —
(Bid Items/ Units)

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

UNITS
Linear Foot
Linear Foot
Linear Foot
Each
Linear Foot

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

Kansas

Department of Transportation
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Specification

Example- 704 Piling — Test Pile

- ST -
[ T

704.4 Construction Requirements

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 (special) 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 restrike is required by the Engineer. follow subsection 704.4¢.(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
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Specification

TABLE 704-1: PILE FORMULAS
Hammer Pile Type F:rni:;]aH Example_ 704 Plllng
Gravity Timber = “silo
— TABLE 704-1: PILE FORMULAS,
Gravity Steel Shell = [ ]
Steel Sheet $+035 | (W+X), (p 700_1 9)

Au(zizllg Acting) Al p-? s zv(nH
Ail‘éls)t;aﬂl;e Acting) All Types P= S2+ (:5 1
Delmag and ) P= Lw I:},
McKierman-Terry* AN e $+0.1 [Xw )

po 16 E
Link-Belt* All Types ssol (L** )

w

*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 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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2015

Specification

Example- 708 Falsework & Form Construction

Description
-Bid ltem

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
Falsework Inspection

UNITS
Lump Sum

Kansas

Department of Transportation
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2015 Specification

Example- 708 Falsework & Form Construction

- Materials

Any grinding needs to
be parallel to direction
of beams.

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.
[Do not use aluminum forms in contact with concrete. | B anS aS

Department of Transportation
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Specification

HEN HEN

| Relative I
| humidity, percent 10

'

Concrere temperarure
I

NEN Example- 710 Concrete
TR Structure Construction
ESNAWA Fig. 710-1,

/)
V.
74,

y
\%\\ Ay

7

7 zzrai SENRERY _
T + 1 Evaporation Rate Chart,
= p. 700-42
Ib/sq ft/hr .“:6 / 4 1/5 //

To use this chart: L/

il A7 A%~ (Goal is to eliminate plastic

move g to relative

S— 444N shrinkage cracks.)

Kansas

Department of Transportation

4. Move Jeft: read approximate | g1
Tate of evaporation
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Specification

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)

i e o | e |arnoens e Example- 710 Concrete
overlays)
v e e Structure Construction-

Wet | After the wet cure period, apply 2 coats of Type 2 white
f:gf;l‘:“)k‘ (o (s T liquid membrane forming compound. Place the first
2 Plus | coat within 30 minutes of removing the sheeting and
o burlap. Spray the second coat immediately after and at -
Bridge Overlays 7 right angles fo the first application.
Curing | Protect the curing membrane against marring for a

Membrane | minimum of 7 days. The Engineer may limit work 7 4
during this 7-day period p . -

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

compltin of the cone i 11 3 e sce Minimum Cure Times
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 fo 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
upon the Engineer's permission to temove the forms

Formed sides and ends of bridee !
R 4 providing the forms have been in place for a minimum
Formed | of 4 days.
T e oo o) s e ) B (e Ay a l l S aS
Other formed surfaces period, cure the surface with an application of Type 1-D -
figuid membrane forming compound. Department of Transportation
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2015 Specification

Example- 710 Concrete Structure Construction

Load Limits on Decks, TABLE 710-2 p. 700-46

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
Days after
concrete is placed

Element Allowable Loads

. Subdeck. one-course deck or

1* Foot traffic only.
concrete overlay o

One-course deck or concrete | Work to place reinforcing steel or forms for the

overlay bridge rail or barrier

Legal Loads: Heavy stationary loads with the

Engineer’s approval.*##

Subdeck, one-course deck or post- | Light truck traffic (gross vehicle weight less

Tha Concrete overlays

10 #2 (15)*+ 2

tensioned haunched slab bridges than 5 tons), *##*
A g b Subdeck, one-course deck or post- | Legal Loads: Heavy stationary loads with the
14 %3 1)+ ; 82 Y
tensioned haunched slab bridges 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.

*#% Submit the load information to the appropriate Engineer. Information that will be required is the weight of the
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.
*#kkAn overlay may be placed using pumps or conveyors until legal loads are allowed on the bridge. ans aS
®  TIncrease time period by 3 days when suppl 1 cementitious Is are used October 1 thru Apnil 30.
Department of Transportation
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Specifications

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

Thanks for Your Attention.

K ansas
Department of Transportation
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CIT Structures

Construction Manua

Kansas

Department of Transportation

Construction Manual - 1

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 hercin 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




Construction Manual - 2

*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 - 3

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

* 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/Manager
* Supervises and inspects operations
» Keeps documentation records and makes reports

Department of Transportation




Construction Manual - 4

* 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 -5

* 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 - 6

* 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 - 7

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
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Construction Manual - 8

* 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 -9

* 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 -10

* Part Il Contract Administration
* Part 2.11.03 Project Diary

* Documentation Manual & AASHTOWare Project
Information.

e Part 2.11.04 Field Records

* Documentation Manual & AASHTOWare Project
Information.

Kansas

rtment of Transportation
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* Part Il 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

f Transp
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Construction Manual - 12

* Part Ill 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
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* Part Il 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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* 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
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* 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
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* 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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Construction Manual - 18

Computations of Quantities

Minimum Measure

Minimum Compute Minimum Pay

Section  Section Title Pay Item Unit Comps _ to Nearest 1o Nearest to Nearest
607 "Asphalt Prime Coat Emulsificd Asphalt (*) Ton 10 Gallons 1Ton Ton
Cutback Asphalt (*) Ton 10 Gallons 1Ton Ton
608 ‘Asphalt Sealing Cover Material (*] <UD X 0.25cUvD COYD
609 Single Asphalt Surface Treatment  Cutback Asphalt (*) Ton 10 Gallons 1Ton Ton
Emulsified Asphalt (*) Ton 10 Gallons 1Ton Ton
610 Double Asphalt Surface Treatment Asphalt Cement (*) Ton 10 Gallons 17on Ton
Water (Flexible Pavement) (Set Price) MGAL 0.1 MGAL MGAL
Manipulation (Asphalt Seal) sTA 0.15TA 015TA
fon (“.AS.T.) Sta 0.15TA 015TA
GE ot Mix Asphalt (HMA] - HMA - Commercial Grade (Class *) Ton 20 L85 or 0.01 Ton™ Ton
Commercizl Grade HMA - Commercial Grade (Class *)
(Patching) Ton 20 LBS or 0.01 Ton® Ton
612 Milling Milling. savo X O.1FT 0.15QYD savp
Ton 20 LBS 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 (1) Ton 20LBS or 0.01 Ton* Ton
07-06001 (8M-Mixes) Aggregate for Asphalt Base Course (*) Ton 20185 or 0.01 Ton+ Ton
Aggregate for Asphalt Surface Course (*)
(shoulders) Ton 20185 or 0.01 Ton# Ton
Aggregate for Asphalt Base Course (*)
(shoulders) Ton 20185 0r 0.01 Ton* Ton
Asphalt Cement (**) Ton 10 Gallons ATen Ton
Cutback Asphalt (++) Ton 10 Gallons 17on Ton
Asphalt Core (Set Price) €ach Each Each
Material for Asphalt Patching (Set Price)
) Ton 20 LBS or 0.01 Ton™ Ton
07-06002 Plant Mix Asphalt Construction - Plant Mix Asphalt Mixture - Commercial
Commercial Grade (BM-Mixes) Grade Ton 20 LBS or 0.01 Ton* Ton
Plant Mix Asphslt Mixture - Commercial
Grade (Patching) Ton 20 LBS or 0.01 Ton™ Ton
07-06004 Asphalt Pavement - Plant Mix Asphalt Mixture - Wyandotte
UGWC/KC/Kansas County (*) Ton 20 LBS or 0.01 Ton* Ton
07-06010 HMA Base (Reflective Crack HMA Base (RCI) (*) Ton 20 LBS or 0.01 Ton® Ton
Interlayer (RC)) Quality Control Testing (HMA) Ton 20 LBS or 0.01 Ton® Ton
701 Temporary Shoring Temporary Shoring Lump Sum Lump Sum Lump Sum
702 Corrugated Metal Sheet Piling___* Corrugated Metal Sheet Plling TNFT 0.1 LNFT NPT
703 Drilled Shafts Orilled Shaft (*) (**) LNFT 0.1LNFT NFT
Permanent Casing (*) (Set Price) LNFT 0.1LNFT LNFT
Sonic Test (Drilled Shaft) (Set Price) €ach Each Each
Core Hole i LNFT 0.1 LNFT LNET ansas
Page 4 of 14
Department of Transportation
Construction Manual - 19
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 (1 %) LNFT. 0.1 LNFT 0.1 LNFT
Test Piles (*) (**) NET 0.1 LNFT 0.1 LNET
Test Piles (Special) (*) (**) LNFT 0.1 LNFT 0.1 LNFT
Cast Steel Pile Points Each 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) TNFT 0.1 LNFT TNFT
Expansion Devise Expansion Device (Modular) LNFT 0.1 LNFT LNFT
708 Falsework and Form Falsework inspection Lump Sum Lump Sum Lump Sarn
710 Cancrete Structure Conerete (*] (**) (***) cuvD X _0aFT 0.1cUvD <UD
711 Reinforcing Steel Reinforcing Steel (*) ( [C5 X O.1FT 118 101BS
i ing Steel (Rey *) (Set Prite) LBS X 0.1FT 118 10
712 Structural Steel Construction Structural Steel (°) (**) (***) i8S 8 s
Structural Steel (Merchant Quality) Les 8 8
Welded Stud Shear Connectors Each Each Each
Bridge Drainage System Lump Sum Lump Sum Lump Surn
0.1 LNFT LNFT
Each Each Each
L8s 18
714 Painting Structural Steel Bridge Painting (*] Lump Sum Lump Sum Lump Surn
Environmental Protection Lump Sum Lump Sum Lump Surn
Power Wash Lump Sum Lump Sum Lump Surn
715 estressed Conerete Members | Prestressed Concrete Beams (%) (*7) LNFT 0.1 LNFT LNFT
Prestressed Concrete Panels saFt X CodEr 0.150FT saFT
716 Past - Tensioning (Haunched Slab | Post - Tensioning for Slab Bridge
Bridges) LBS X LB L8
717 Silica Fume Overlay Silica Fume Overlay (7] (**) savo X OdFT 0.1savo SQvo
Miaterial for Silica Fume Overlay (Set Pric) _ CUYD X _0afT 0.1¢cuvD cuvo
719 Expansion Joint (Strip Seal Expansion Joint (*) LNFT 0.1 LNFT
Assembly)Preformed Elastomeric
(Neoprene & Compression &
Other)
721 Handrail for Bridges & Other Uses | Bridge Handrail (*) (**) AT O.ILNFT NFT
Handrail (*) (* LNFT 0.1 WFT LNFT
722 Sign & Bridge Mounted | Bridge i (*)*")| Each Each Each
Sign Attachments Butterfly Overhead Sign Structure{*)(**) Each Each Each
Cantilever Sign Structure{* Each Each Each
Overhead Sign Structure(*)(**) Each Each Each
Overhead Sign Structure (Mast Arm
Typel*)(**) Each Each Each
il 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 Structure (Single Tapered
Sign Attachments (cont.) Tube)(*)}(**) Each Each Each
Remove and Reset Sign Structure (***) Each Each Each
Reset Sign Structure ( Each Each Each
Sign Structural Modification (*** Each Each Each
723 Membrane
Membrane savp X 01FT 0.15QvD savp
728 Bridge Backwall Protection System _Bridge Backwall Protection System sQvD X___01FT 0.15QvD 5QYD
725 Abutment Drainage Systems Abutment Strip Drain savo X 01FT 0.15avD savd
726 Cancrete Masanry Coating Concrete Masonry Casting savo X 01FT 0.15QvD SQvD
727 Repair (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 [
729 Multi-Layer Polymer Concrete Multi-Layer Polymer Concrete Overlay
Overlay savo X O1FT 0.15avD savo
730 Epoxy Resin Crack Repair Epoxy Resin Crack Repair LNFT 0.1 LNFT LNFT
731 Area Prepared for Patching Ares Prepared for Patching savp X O1FT 0.15QvD 50
(Existing Concrete Bridge Decks)  Area Prepared for Patching (Full Depth) savp X 01FT 0.15QvD savo
Area Prepared for Patching (Poured with
Overlay) savp X O1FT 0.15QvD savo
Reinforcing Steel (Repair) (*) (**) (Set Price) LBS X DIFT 1. 10188
732 Machine Preparation (Existing Machine Preparation (*)
Concrete Bridge Decks) savp X 0aFT 0.150vD saro
733 dr Hydrodemolition savD X___O1FT 0.15QvD sQvD
734 Structural Plate Structures (*) Structural Plate Pipe (=) ( INFT 0.1 LNFT NFT
(*) Structural Plate Pipe Arch LNFT 0.1LNFT LNFT
{*) Structural Plate Arch (**) (* LNFT 0.1 LNFT NFT
Precast Reinforced Concrete Box__ Reinforced Concrete Box (*) (Precast) LNFT 0.1 LNFT [N
07-07001 Bridge Project Marker Bridge Project Marker Each Each Each
07-07003 Heat Straightening (In-Place) of _ Heat Straightening Repair
Damaged Structural Steel LNFT 0.1 LNFT T
07-07012 Expansion Joint (Membrane Expansion Joint (Membrane Sealant *)
sealant) LNFT 0.1 LNFT WNFT
07-07018 Rolled Beam Detour Bridge. Erect and Remove Rolled Beam Detour
Bridge Lump Sum Lump Sum Lump 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
Pressure Method

* 5.9.20 KT-20 Mass Per Cubic Foot (Meter), Yield and Air
Content (Gravimetric) of Freshly Mixed Concrete

* 5.9.21 KT-21 Slump of Portland Cement Concrete

* 5.9.23 KT-22 Making and Curing Compression and Flexural
Test Specimens in the Field

Kansas

rtment of Transportation
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* 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

Kansas

rtment of Transportation
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NON QU.
TESTS REQUIRED TEST CODE [/
CONSTRUCTION OR |(RECORDED TO) METHOD
MATERIAL TYPE (Note 1)
2015 Std. Spec. (SS 2015)
[DIVISION 300 (continued)
GRANULAR BASE
[Sec. 307 and 1106 (Continued)
[Combined Aggregate (continued) sture Tests [ACT 3
(0.1 ¢ or 0.01% of mass)
(Completed Work Field Density Tests ACT 0 1000 ft (300 m).
(0.1 /8 [1 kg/m) or 0.1% of
d
Moisture Tests KT-11 ACT 0 1000 ft (300 m)
0.1 g or 0.01% of mass)
[DIVISION 400
[PORTLAND CEMENT [Stump. KT-21 ACC h
CONCRETE STRUCTURES  [(0.25 in [S mm])
Sec. 401, 402, 703, 710 and 717 A necded o control prodisct,
Jmin. | sct of tests every 50 yd*
(50 m'). Sclect initial sample
_ from first 2 or 3 loads and then
[Feospcres ey Jace fon a random basis or as
(1 °F [0.5 °C]) i et
Mass per cubic foot KT-20 ACC
(0.1 VA3 [1 kg/m3])
JAir Content KT-18, jACC
(0.25%) KT.19, or
K120
Moisture in Aggregate KT-24 VER Minimum of | in AM
(0.1 £ or 0.01% of mass) and 1 in PM during
concrete mixing
aperations.
Density of Fresh Concrete K136 [ACT o | per 150 yd® (150 m) for thin|
0.1 e [1 kg/m')) b Joverlays and bridge deck
jwearing surfaces
27 2018 n
Appendix A Revised 2018
Department of Transportation
SAMPLING AND TESTING FREQUENCY CHART
NON QUALITY CONTROL/QUALITY ASSURANCE SPECIFICATIONS.
TESTS REQUIRE TEST  [CMS  [CODE [CODE
CONSTRUCTION OR (RECORDED TO) METHOD S
V] (Note 1)
[Permeability VER |l | per mix design per [Acceptance of contractor's
(0.01%, KT-73 or 10 coulomb, Iproject. mix design by KDOT.
S AASHTO T 277 or nearest 0.1 k2~
CONSTRUCTION em, KT-
Sec. 401,402, 703, 710 and 717
(continued)
(Cylimders KT-22 and |VER & |Bridge Deck Only (all
(1 1bf[1 N, 0.1 in [1 mm], | psi Jelasses except thin
[0.01 MPa]) Joverlay) Min. of 2 sets
of 3 per pour or major
mix design change and
1 setof 3 per 100 yds
(100 m")
% |Thin Overlays and
Bridge Deck Surfacing
Min. of | set of 3 per
150 yd® (150 m’) per
placement or major
mix design change.
827

Appendix A

. Kansas
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26




Construction Manual - 26

TESTS REQUIRED [TEST N
ICONSTRUCTION OR (RECORDED TO) METHOD SAMP]
IMATERIAL TYPE (Note 1)
2015 Std. Spec. (S8 2015)

[DIVISION 400 (continued)

PORTLAND CEMENT Cylinders KT-22 and Drllcd Shafts 1 st of
S | bE(INL O in g1 mm) 1psi [KT-76 per shaft minimum
[0.01 MPa]) (continued) and 1 of 3 sct per 100

vd' (100 m’).

Scc. 401, 402, 703, 710 and 717 Other Constru
(continued) (all classes) Min. of 2

3 per pour o
major mix design
change and one set of 3
per 100 yd3 (100 m3).

minimum for pours of
lcss than 20 yd3 (20
m3) that are non-
critical clements.
(This includes all
structural concrete not
classificd as bridge
deck wearing surface -
ic. culverts, wash
checks, ditch lining,
bridge substructure,
guards, handrails,

ctc.)

927 2018
P— Revied 208 Kansas

Department of Transportation
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€« C ® wwwksdotgov Rl |

News Jobs FAQSs Contact

Kansas

Depariment of Transportation

1 Want To. About Projects Programs Doing Business Travel

Design Consultants Highway Contractors. Permits.
Design Consultant Prequalification Highway Letting Information Harvesting Hay on Highway Right of
Way

Access Management

Commercial Vehicle Information

Design Soacitatons and RFPs Contractor Prequaification

KDOT Uity Perit System (KUIPS)

Coniracts and Payment Contractor Resources

Request for KDOT Support for
Discretionary Grants

Design Resources.

Signs & Salvage "

® Kansas Highway Dedication
Scam Alert Signing
KDOT oes not collect tells of fines B TEqUEST

payment via tex - don't cick suspicious nk DO NOT CLICK OR OPEN LINKS!

Popiost Scam Texts KDOT does not collect tolls or
ticket payments

REPORT FRAUDULENT TEXTS:
www.ic3.gov

Department of Transportation
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Documentation

»

Department of Transportation

1.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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Kansas

Department of Transportation

3.Documentation

* What is to be documented?
* Everything
* Conversations; If you stated it or 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 Beriatcot Tasotsion




4.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

5.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
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6.Documentation

Kans as
Department of Transportation

/.Documentation
How and Where do | document?

Field Books

AWP (AASHTOWare)

Kans as
Depariment of Transportation




8.Documentation

Kansas

Department of Transportation

9.Documentation

Onthis page: Construction  Materials  Reference Data  System Administration  Extemal Links.

PROJECT KS ROLE for Area Project Manager User

~ Home Page News

€nange Order
Contract Administration

Contract Ciaims

Contract Permits

Contract Progress

Contract Speciic Authorties

Contract Time

Contract venaor Assels

Contractor Evaluation

Daby Diary

Daily Work Reports

Daily Work Reports by Contract
Meetings

Payment Estimate Accounling
Payment Estmate Approval Decisions

Payment Estimates

v E

1

AASHTOWare Project Website

Highway Contractors

AWP Program Files

KDOT Reports Portal

KDOT Asphal Spreadsheets

KDOT Websile

Payroll XML

Subcontractor Payment Activity

Working Davs Charaed CCD Time Charoed Recort

Acceptance Actions
Action Relationships

Daily Source Repors

Fina Sample

Mix Design

Product Group Sample Reviewer Assignment

Sample Records

~ Reference Data

Sources.

Special Provisions
Vendors

Persons.

tem and other AASHTOWare products. evenls, newsletlers, and mare

Information about the AASHTCWare Project™
Information for Highway Contractors

Bid ltem, Inspector, Material, and Producer Codes

Crystal Reports for Agency Users

HMA Spreadsheets

Intemet

Resources for Using XML with AASHTOWare Project™ Payroll XML Resource Kit

Prompt Payment Report
Working Davs Charged CCD Time Charaed Reoort ans aS

Department of Transportation
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10.Documentation

* Diary — AWP and field books should only have 4 things:
* Weather
* Day Charged if contractor worked

* In the remarks, the Type should be “A-Project Diary,
and the remarks box should only have either: “See
DWR” if contractor worked or “Contractor did not
work due to (reason)”

* Controlling Operation — Drilled Shafts (usually taken
from contractor's schedule)

Kansas

Department of Transportation
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11.Documentation

& G @ | A Notsecure | awp

Contract Daily Diary Summary

w Contract: 524046414 - CULVERT REPAIR

Diary Date: 08/05/2025 Author: branden dulin

Diary Date * Remarks

08/05/2025 =] 1

State Project Number

1035-030 KA 6536-01

Entered By

Branden M Dulin

En
re o
La
ia Branden M Dulin
No
Last Updated Date
Paym t Num 08/05/2025 10:19:13 AM
Contractor Working
Centrolling Operation Yes
LINER PIPE
Payment Est Status
~ Remarks

wper . Remarke
-y < secowe IK&IIS as

Department of Transportation
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12.Documentation

DWR (Daily Work Report) in AWP but in a field book also — Should have all other pertinent

information as shown in the AWP user guides and documentation manual.
e A Partial list of items to be noted in DWR’s and Field Books

Orders given the contractor, and whom the order was given

Important discussions with the contractor

Equipment Used

Personnel on the project

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 delays.

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.

.

.

.

.

.

.

.

.

.

Many more then | could list

Kansas

Department of Transportation
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13.Documentation
0 D O

Administration Overview  Daily Work Reports ~ Contract Administration  Contract Dail

Nork Reports  Contract Materials and Acceptance Actions ~ Contract Progress ~ Find Sample  ftems  Payment Estimate  Subco

Contract Daily Work Report Summary

~ Contract: 524046414 - CULVERT REPAIR

DWR Date: 08/05/2025 Inspector. branden.duiin sequence: 1 Status: Dran

General DWR Date* Remarks

Notes 08052025 @ 1

Contractors On Site Inspector® Work Items Installed
Contractor Equipment Q branden.aulin 0

Contractor Personnel Duiin Branden 1

Approval Data
Postings Federal Project Number
Acceptance Records
Approved By
Force Account Contractors
< caiss State Project Number
1035-030 KA 6536-01
Payment Est Num
Contractors Onsite
No
Payment Est Status.
Attachments
No
Entered By

Agency Views branden dulin - Branden Dulin

o
Entered Date

08/05/2025 10:18:15 AM

v Remarks

Type* Remark®

A- Project Diary + WD IS CHARGED- INSTALLED LINER PIPE ON SITES 15 AND 16, I < S

Depariment of Transportation
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14.Documentation

* 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.

Jw(ansas

rtment of Transportation
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15.Documentation

* 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 making
the corrections and notations.

Kansas

rtment of Transportation
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16.Documentation

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

Div

ion 800 - Incidental Construction

Division 900 - Roadside Improvement

Computations of Quantities (Measure to — Pav to)

Kansas

Department of Transportation
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17.Documentation

* 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 | Alig Checked
No. Diameter |  Shaft Shaft Shaft Check Insp.

THIS PLATE IS AN OPERATIONAL 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

Metric =(meter and millimeters)
I

Kansas

Department of Transportation
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18.Documentation

* 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
artment of Transportation
19
19.Documentation
* Section 700
* Documentation Manual _ Piling
RECORD OF TESTED MATERIALS RECEIVED AND USED
MATERIAL: STEEL PILES (Type)
l | ‘ Accum
TEST REPORT DATA Field Data Quantity
Date CcMS Heat Number | Quantity Field Number | Quantity | Received Date
Checked 1D Number | of Pieces | (Lin.Ft.) Ident. of Pieces | (Lin. Ft)) (Lin. Ft.) INSP Used INSP

<ansas

artment of Transportation
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20.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 3.51 125267 1249.16  TYPE OF PILE: HP 12 x 53
PIER 1 HUB B 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$+0.1(X/W) WEIGHT OF PILE PER LIN. FT. 53 LBS
Distance Computed
Blows Point of of Tip Drop Average | Bearing
Pile Cutoff Per Pile Below of Penetrationl Power

Number [ Elevation Foot Elevatioin Cutoff Hammer | in Inches

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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21.Documentation

* Section 700
* Documentation Manual _ Piling

RECAPITULATION OF PILE DRIVING QUANTITIES

Length Accum Accum Accum é E I
Pier or Ordered Length Length Length Length Length 'E ; [ Refer
Abut and Ordered | of Pile of Pile of Pile orpie | 8 g § g BK. | PG.
Date Number Accepted & Acc. in Place in Place Cut off cutoff |2 } <5 | NO. | NO. Insp

<ansas
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22.Documentation
e Section 700

* Documentation Manual _ Reinforcing Steel

Reinforcing Steel Check

Date Size Spacing Clearance
Checked Bar Plan Actual Plan Actual

Plan Actual Remarks

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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23.Documentation
* Section 700

* Documentation Manual _ Concrete Testing

CONCRETE TEST DATA -
Date

Time
Station

Theo.Wt.
Per Cu. Ft.

Wit Bucket,
Conc &
Glass
Weight of
Bucket and

Glass

Meas. Wt

Corr Factor

Corrected

Weight This plate is an operational record of the tests performed
iCu.Ft.

during the placement of the concrete pavement

Weight
Difference

% Air

Slump

<ansas

artment of Transportation
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24.Documentation

« ¢ ——— e ® - @

Kansas g

Department of Transportation

I Want To... About Projects Programs Duln%Buslness Travel

Access Management

Design Consultants Permits

Highway Leting informaticn Harvesting Hay on Highway Right of
way

Highway Contractors

Commercial Vehicle Information
Contractor Prequaliication

KDOT Uity Pt System (KUPS)
Contractor Resources

N

Request for KDOT Support for )

Discretionary Grants I

Signs & Salvage

L] Kansas Highway Dedication
Scam Alert Signing

KDOT does: not coliect tols or fines O TEqUEST

Payment via fext - Gon CHK SUSpIIous Ik DO NOT CLICK OR OPEN LINKS!

Report Scam Texts KDOT does not collect tolls or
ticket payments

REPORT FRAUDULENT TEXTS:

www.ic3.gov

Kansas

Department of Transportation
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25.Documentation

*#1 Rule about documentation...

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

Kansas

Department of Transportation
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Kansas

Department of Transportation

Bridge
Construction
Manual

Locating Bridge Construction Manual

* Where do you find the Bridge
Construction Manual?

* |t is housed in the KDOT Bureau

of Structures and Geotechnical
Services home page under
‘Fabricator Information’

* The direct link is:
https://www.ksdot.gov/doing-
business/highway-
contractors/contractor-
resources/bridge-construction-
manual

Fabricator Information

« Future Steel Bridge Projects

« Future Prestressed Bridge Projects

» Future Post-tensioned Slab Bridge Projects
« Superstructure Codes

» Steel Fabricator Shop Capabilities

» Shop Welding Procedures

« Bridge Construction Manuall

« KDOT Bridge Design Manual (LFRD) (KART)

Kansas

Department of Transportation




Bridge Construction Manual 1

e s A [

Kansas =

Depariment of Transporiation
| Want To Projects Programs Doing Business Travel

£33 MANAGEMENT

s b5t Corracis » Cortactc Hesurtcs s

COMMERCIAL VEHICLE
WFORMATION

+ oevan consmANTS Bridge Construction Manual
- oty coNTRACTORS 5t Bkt 8 it

The Manual is of the plans, Standard
Speciications for Stale Road and Bridge Construcion, Special Provisions, and Project Special
Provisions to KDOT Inspectars, Contractars and Design Consultants

20 ComvacterConsuustion Suaking s
30 Tomporan Desour Bridass vaer
40 Excavaion snd Embankmenss -UNDER DEVELOPWENT

O wstwais o
80 Founsuion Generai- UNDER DEVELOPMENT
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Kansas Department of Transportation Bridge Construction Manual

5.3 DRIVEN PILE

Table of Contents

5.3 DRIVEN PILE

5.3.1 General

5.3.2 Bid ltems

Types of Piles ......

.33, TYPES OF PHIES orrerreeresoeres e sersesesosssoessonssos oo e s
3.4 Pile Driving Equipment

4.1 Pile Leads:

Pile Cap (Helmet)

5

5341
5.3.4.3 Types of Hammers
5.3.4.4 Power for Hammers.

1.5 Diesel Hammer Terminology

53
5.3.6 Pile Driving Mechanics
5.3.6.1 Reviewing the Information on the Plans:
5.3.6.2 Preparing to Drive Pile
5.3.6.3 Duri he Drive
Acceptance (Materials)
5.3.3.2 Pile Order Lengths
Pile Restrike
og of Pile Driving
1 As-Built Geology
8.2 Pile Driving Formulas ..
5.3.83 Field Pile Driving Guide
5.3.9 Hammer Data

v
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Bridge Construction Manual 2

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

‘What is a driven pile?
There are two types of driven piles: sheet pile and foundation Sheet piles are long,
interlocking, rolled steel plates used in retaining structur s 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
bedrack. 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

Steel Piles: Steel piles are generally rolled H-pile used in point bearing. H-pile are available in
many sizes, and are designated by the depth of the member and the weight per unit length. For
example, an HP 12X74 is an H-pile which is 12" deep and weighs 74 pounds per foot. H-piles are
well adapted to deep penetration and close spacing due to their relatively small point area and
small volume displacement. They can also be driven into dense soils, coarse gravel and soft rock
without damage. In some foundation materials, it may be necessary to provide pile points (Figure
2) to avoid damage to the pile. In some instances it may become necessary to increase the length
of H-Pile by welding two pieces together. If this is the case, splicing must be done in accordance
with KDOT specifications.

KDOT primarily utilizes Steel H-Pile. However, the following types of pile may be used on
bridges in Kans

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.

Piles are used when a deep foundation is necessary. This is the case when the soil near the surface
is unsuitable o carry the loads imposed by the structure. Piles are also used when the possibility
exists that the soil under the foundation may be washed away.

Cast-in-pl pipe pile: Cast-in-place pipe pile are it as disp (friction) type
pile. Closed-end pipe piles are formed by welding a watertight plate on the end to close the tip end
of the pile. The shell is driven into the foundation material to the required depth and then filled
with concrete. Thus both concrete and steel share in supporting the load. After the shell is driven
and before filling with concrete, the shell is inspected interally its full length to assure that
damage has not occurred during the driving operation. Pipe pile may be either spiral or
longitudinally welded or seamless steel. Pipe piles are normally used in foundation footings.
Their use for above ground pile bents is not recommended. Pipe pile are considered concrete pile
for bidding and on the Standard Pile sheet.

Kansas
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Kansas Department of Transportation Bridge Construction Manual

8.0 REINFORCED CONCRETE
STRUCTURES

Table of Contents
8.1 General 1
8.2 Purpose 1
8.3 Description 1
8.3.1 Bid Item: 1
8.3.2 Terms 2
8.3.3 General Concrete Concerns 4
8.4 Materials
8.4.1 Concrete 5
4.2 Reinforcement 5
8.4.2.1 Phased Construction Reinforcement 6
8.4.3 Formwork and Falsework 6
8.4.4 Waterproofing 6
84.5 Strip Drains 6

8.4.6 Curing and Protection

8.5 Construction Procedures 7
8.5.1 Forms 7
8.5.2 Reinforcement Placement 9

3 Conerete Placement and Finishing 11
8.5.4 Mix Designs and Testing 13
8.5.5 Consolidation 3
8.5.6 Slip forming 16
8 Surface Finish 17
8.5.8 Joints 18
8.5.9 Evaporation and Fogging 19

8.6 Conerete Construction Specifications 21
8.6.1 Minimum Cure Time 21
8.6.2 Maximum?7 Load Limits 22
8.6.3 Minimum Strength Gain 23
8.6.4 Measurement and Payment 24
8.6.5 Ficld Testing & Concrete Batch Rejection 25
8.6.6 Ternary Mix Designs 25

Mix Design Example: 26

General Concrete Structure Checklist 28
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Kansas Department of Transportation Bridge Construction Manual

8.6.5 Field Testing & Concrete Batch Rejection

A global “rule of thumb™ does not necessarily exist to decide when the failure of a field test should
be used to reject a batch of concrete because of the various structure types, conerete types, and the
severity level of each test result. For example, if a test of air-entrained concrete for a pilecap resulted
in 4.9% air (requirement is 6.5 +/- 1.5%), but all other tests were within tolerance, it would not be
standard procedure to reject the entire load of concrete. The inspector could instead call the plant and
draw attention to the need for slightly more air, and allow placement of the concrete. However, if the
air result was 9.0% and the density of the concrete was 135 Ibs/f’, the load would be a firm
candidate for rejection as two items arc well outside the tolerance range for air and for density. That
being said, it is not unreasonable to expect the first batch of concrete arriving on site to meet all
specification requirements: density, air, slump, etc. The supplier needs to prove to the inspector they
are capable of meeting all of the specification requirements and all of the requirements listed in the
mix design. The level of quality of the concrete needs to first be established by the supplier before it
is relied upon. It needs to be understood that KDOT will not sacrifice quality by letting the first few
trucks act as the test batches to fine tune the final mix for the rest of the structure. Sub-standard
concrete at the outset of a pour is not acceptable.

The conerete pour shall be planned as such that the total revolutions on the truck, concrete
temperature, ambient temperature, can all meet section 401.8 of the KDOT specifications.

If the very first batch of concrete to arrive on site meets all specification requirements stated for the
concrete, then testing taking place at regular intervals throughout the rest of the pour is simply
verification of previous results. Testing during the middle of a pour takes place while the batch is
being placed in the structure. Since the tests require a fair amount of time to complete, most of the
batch of concrete is in the structure before test results are available.

If a test fails for a batch of concrete, it needs to be well documented and cylinders need to be made.
Making cylinders and clearly documenting where the concrete was placed in the structure will provide
amethod to verify the final strength and durability of the cured concrete and will pinpoint the lacation
of the conerete if the quality is low enough to require the contractor to remove the substandard
concrete and replace with quality concrete. Making cylinders benefits both the contractor and KDOT.
At times, cylinders are used to quantify the quality of questionable concrete, possibly allowing the
contractor to leave the conerete in place because it has met minimum expectations for KDOT.. It is
vital the cylinders be eured under the same conditions as the conercte in the structure. Ifblankets have
been placed to protect the structure concrete from the elements, the cylinders must be placed under
the blankets, as well. This is commonly overlooked, but very important. If the cylinders are not cured
under the same conditions as the concrete in the structure, they become an inaccurate representation
of the concrete in the structure,

Kansas
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Bridge Construction Manual Overview

» 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

» Only chapters with active hyperlinks are available

* Feel free to contact the instructors for structure related questions or
guidance

* New Manual Under Review

Kansas
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General Notes & Quantities

SUMMARY OF QUANTITIES

* Piles Bridge Abutment Bedding Slope
(Steel) Backwall Strip for Slope Protection
(HPI2x74) | Prot. System Drain Protection |(Riprap Stone)
fl (Light 247
Lin. Fi. Sq. Yds. Sq. Yds. Cu. Yds. Cu. Yds.
Pile Type
F
FNOTE: Use only HPI2x74 T Summary of Piling:
steel pile on this pro Ject. Abutment No. | G e 68 1.

Driving shall stop when in the opinion of the Engineer addifional driving
may damage the piling. Drive all piling fo the FPile Driving Formula Load

of:
Abuiment #[: 154 Tons

pile damage 15 SUspe
s;gmﬁcunﬂy above the desfgn pile tip eleva

iy
80, or the Pile Driving Formula Load ocours

— Anticipated Bearing Layer

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

tion, the Engineer may request

that the Pile Driving Analyzer (PDA} equipment be used.

LRFD DESIGN PILE LOAD:
Design Loading (Tons/Pile)
Abutment #/

Strength  Service Phi
154 109 0.60

(Should be same #
or somethings wrong)KansaS

Department of Transportation

General Notes & Quantities

EMBANKMENT: Conplfe e snbntment f e abxfens a6 shown on the
Bridge Excovation shest prior fo driving the obulment pifing or
commencing with the abutment foofing excavation.

BRIDGE EXCAVATION: Elevaion 109250 shall desigoate e Excavation
Plana of Class | and Class Il Excavatians Class | abova the
piare, Class [l below fhe plane. Ses fhe Bridge Excovation sheet for fhe.
Timits of pay excovation.

BACKFILL COMPACTION: Compact bockfili at the abutments.

PILIG: Orive ol g fo bear dpon th fTnestons or the Nera Wember.
sTop when inser odifionai driving
mydmm e piling. e all piliag oo e  Grming Fotmuta Loy

Abutment #: 154 Tons

As a minimum drive each pile fa the load pangfration, but in no
Cece s T e e e o e fhan /5% of Pie B
Farmula Driving Load. Af ary location where problems ara aweﬂsmd
sl damoge s suspecid.or ire Pls Divig Formi Loat cocr:

anTiconty abas Tho design e 1ip coation, 1 Engioser ey roquest
et e i Dring et POAL gt b v

REMOVAL OF EXISTING STAUCTURES: Removal of sxisting Structure is
included in the bid ifem, *Removal of Existing Struchures’, Lump Sum.
With fhe exeaption of 1he steal cover pitas owsr the rocdway and the

eidan e ol ol mfericls renond From e ousing sfrugure

S lacane e popary of m Conrach. R Tig bl ram

EXISTIG STIRICTURE: Plans of ite axleflg diruchre are on fe and
lable for inspéction &y quaitied Liddars af the State Bridgs Office.
RGOT, Evcotonsr STate 3 i, 700 W Horison Tapoka, K5

BROKEN CONCRET £ Wasfe fhe broken cancrefe from fha exisiing bridge on
sites provided by the Confroctor and approved by fhe Engineer.

DEMOLITION PLAKS: THs is a Category A Demollfion. Submit defailed
Benaiition Plans fo the Field Engineer per KDOT Specifications. No
‘Demalition wark will begin withaut approsed Demoiition Plons. A
Licensed Professianal Engineer is nof required.

SLOPE PROTECTION (Riprap Stonel: Place Siape Pratection (Riprap Stone)
o fhe limits and thicknesses shown on e plans or as dirtoted by fhe
Engineer

RENFORCING STEEL M raiforcing st dissions ore 1o g cantering
tniess ofnerwise nofed. Al reinfarcing sieel, 6XCepY the spiral

S s eontorn ™ 10 e realramats of ASTH 1
ASTU 4615 (Gr. 40

Spiral bars may mest the requirements of either
or 60) or ABZ, and are included in the bid item *Reinforcing
Gr. 607,

mwa mn—cnniad bars come in contact wirh epoxy coated bars, fhey need

omcﬁErE. Super siructure cencrefe is bid as Conerefe Grade 4O(AEXSA).
ubstruchure concrete s Hd as Concrete Grade 4.0(AL). If desired,

b Grads 4.0 in the foofings and m#n
alf exposed edges of

o jar molding, excaat whers roted an the pla'ns.
Conetructian Jonts aro etinat b w5 ioce oy af lowtions showr
or at locations approved by the Ef

staydui Thn M!aﬁur pill aers o fhe plcing direchion
‘s8quBNGS Show! ians. Changes will ba acospled Gnly if
Confragtors Emvrur udluurs fhe chomber diogram so that fhe Fobriator

ok Torwng. If profie grinding dcracess i the top mat
o rentovommeit fo ks fan 210 popme: ovrie Wit e acad of
no cost fo the SiafA

COMCRETE PLACNG: Plocs and hand vitvale ol carcrefe [ Abuinent ¢/
jon_joint fo e baffom sievation Just prior fo
o mpwmq frofn ceargions. o e ka in @ manner fo qvoid
cold Joints in either the sia o

CONSTRUCTION LOADS: Only foof fraffic is permified an fhe new sub-deck,
one-caurse deck o any concrefe overlay during the seven doy curing
period. keep ary expased deok wef during the T-0cy curing pericd. Sea
KDOT " Specifications.

ABUTHENT STRIP DRAIN: Sea fha Ganeral Nofes an the “Abutment Strip Drair?
shest.

BRIDGE BACKWALL PROTECTION SYSTEW; See the General Notes on the
*Abutment Strip Drairt sheet.

QUANTITIES: ftoms nat listed saparately in ths Summary of Quardifiss are
subsidiary o ather ifams in fhe propasal.

TEMPERATURE: The design tamparaturs far all dimensions is 60°F.
DIMENSIONS: All dimensians shown on the design plans are barizontal
dimensions unless oiferwisa fofed. Make ncessary aliowances for
roadway grade and cross slops.
COVERMNENT BENCH WARKS: Preserve ary Noforl Geodflc Survey -
ars fosated on

fha projoct. Wetify Mr. Monros Rivor:
S Goodie Achiso: Bureas of Dosian, KEGT. at Posicae A 1{
festroyed dus 1o

.Demh

#he bench mark or issus iNSITUCHoNS CONGarning its relocation,

GAGING STATION, Praide the Uit Stres Gogiol Survy (US55 with
tre lotor an? souipment recesauy o access remove, foch

oo cxiting Sirad goging harowar 0 106 Bcge.
The et and squoment recived o paTarm. 5wt wil b
considurad subidians 1o 18 thar Bid s In 18 conrac. Cotect
Jim Putnam at the U.S.6.5. fo coordindte tis

Jim Putnom

LS. Geolagical Survey
462/ Ouail Crest Place
Lawrence, KS  66049-3839
Phane » 785-852-3541

(Not always the same on each Project so
take your time and read each carefully)
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€ Sta. 60+40.00 Remove
Br. No. 77-58-/4.77(0/3)

jeczms e/ n J &l g/ \ [ 3 \x éz(;i%f a;%.e,gér;;(;rffss (SLTC) Spans
0. Capjes. —£= \ Existing R/W- 3 rl 4 f &
3 -
WAl &), 1% =]
A I ¢ Propised Y577 = ¢ Projec ]
: AW/, I /1 AT e - ~ :
S / I/ H.ﬁl\ ¢ il

e
TG

Wl Proposed AW~

I =
G,
Limit of Slope Profection & &
(Bedding), $tg. 56+67.00y = v

L pleny e b1g
\I%

o uF Nrdeld )
€ Sta. 60+78.25 Construct

Br. Ne. 77-58-14.77(062)
165 - 2 @ 210 - 165

H Continuous Composife Weathering Steel
(Re place with ) Welded Piate Girder (WWCC) Spans l (ansas
Department of Transportation

40 Roadway
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Construction Layout
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Construction Layout
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i Type & Limits
- (Plan View)
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Engineering Geology

2

12

2

1%

Clearance to Existing
Substructure Foundations

Kansas
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Engineering Geology

:
a8
. S8
(Subsurface Elevations, Ft.) @i
1145 @
25 &
,,,,,,,,,, j:i”" i
05 07
e 1051.5022 0
—_— ol
1085 ,
_ siellsizs -EskridgeFhaie Formation 12 12l
1065 ; —
_““;“Tu;;g s WéVE'ETuTe's"r'o'm'e'M'b'r'.“;
_77773777\6516 els saem ‘P'OTﬁf’Sh’d\é’MB?:’i
m,,,,i, 777777777777777777 gﬂﬂau:;fumesiomﬂ‘mr.f"
,,,,il,mls 125 _ _ _ ________ iL ,,,,,,,,,,,,,,,,,, 43 ,,,,,,
1025 |56 3 {57
. PILING: Drive all piling to bear upon the limestone of the Neva Member.
From Gen. Notes: Driving shall stop when in the opinion of the Engineer G;J;EOM; ;r:'ving I< ansas
may damage the piling., Orive all piling fo the Pile Driving Formula Load Depariment of Transportation
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Abutment Details

(Project Alignment & Geometry)

20
400 Roadway
0 200 200 el
Crown Grade ' ¢ Brid
T T Projed
Etov. D
5-+8AD4 €. Grade ‘ (e #5AD3 (EF)
€ 5rg.
r L Elev. C I
#5402 —— == — ——
Spa. w/¥5A3
#5202 W
Elev. £
Fra
g=—f Elov. 8 l
£544 [
Elov. K # 2|
Tap of Pife TTT |
== | |
L{—l‘ J
#543 Stirrup 3" ||3 Eq.| 18| 4 Spo._| 18 8 3 aod 8 || 3
Spacing 00 O o
=110/ -2
HPI2A74 30 5 #6 5 45 45 5 #6 +6 30
File Spacing a

Kansas
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Abutment Strip Drain

ABUTMENT 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.

Extend filter fabric backing &

and lap @ minimum of 6"

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
details. Prior fo backfilling, repair any damage done to the system at no charge fo the state.

_Topof
Slab Rest
Strip Drain
(Bond fo Abutment) ® subsidiary to the
Abutment Strip Drain

Place perforated pipe next to the strip drain. Use non-perforated pipe outside the limits of

Bocktil] Compa
the strip drain. Enclose the perforated pipe with the extension of the filter fabric.

See Standard Speci

Compact the abutment backfill. See the KDOT Specifications.

Perforated pipe and_non-perforated outlet pipe shall be corrugated polyettylene tubing Limits of Excavation
conforming to the KDOT Specifications.
Cohesive soil

Fit the CMP end section with /4" galvanized mesh screen fo prevent the entrance of rodents.
Seal the Joint between the outlef pipe and the end section with a Joint sealer. Place coarse
aggregate at the outlet end as shown. xtend filfer fabric backing &

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 =
nofed on other crossings (See the *Construction Layout" sheet).

fiving (corrugated)
Slope fo Drain (1% grade minimum)

SUMMARY OF QUANTITIES (Abutment #1)

Abutment Strip Drain X Sq. Yds.
Bridge Backwall Protection System X 5q. Yds.

ftems Subsidiary fo 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 S5q. vds. I< ansas

Department of Transportation
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Abutment Strip Drain

1L Min,
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e
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Drilled Shaft Details

€ ol
€

Drified Shcrff'i

g3
Win Lap

S|
A

@33+11D5

Bars

@ %0 DS Bars

Drilled_Shaft Ht. &

65"
7. Erib. (T75.]

22-#11PC4 Spo. with '
22-*IPC bars

£Const. Joint

Drilled Shaft
(Typ.)

Kansas
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Headed Stud Anchor and Bearing

Device Details

End of Girder,
10"

Top Flange

€ Brg. Abuf, #

165"0" (Span +}

Optional

Shop Spiice
300

850"

B Ixl-a'xi15-I0"

Web Plate

£ Y "x6'4xI 150"

7' @ Studs 0"

52 Spa. @ |-0"- 52-0"

58 Spa. @ I"-I'~ 62-1Q"

7

©]

&

g
5-10 | 500 See "GIRDER DETAILS 4" sheet 4" 4"
Stiffener Spacing 10-/0" |

Bottom Flange

Welded Studs

€ Girder

SHEAR CONNECTOR DETAIL

Kansas
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Steel Beam Details
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DT Washer Bolt End
Steel Plate

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

Feeler Gage
Placed in the gap

between protrusions Plan
at the indentation marks

Protrusions

m REQUIRED MARKING DETAIL

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

TYPICAL DIRECT TENSION INDICATOR (DTD

Kansas

Department of Transportation
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712 - STRUCTURAL STEEL CONSTRUCTION

FIGURE 712-1
Bolting Operation Flow Chart
Calibration Procedure

SHUG TIGHTEN &
MARK NUT, BOLT
&PLATE

Tum 172 Turn

Hardware Validation Calibration

redein®In - 712.3 CONST.
REQ’M.

Repeat Snug
Tight Pattem

b. Bolted Field
Connections, p.

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

ASTM F 606 Annex A1
Compression Load Test (DTN

Dol of the
gaps refusethe
005" fesler
gage?

Turn Nut to

—=I700-55, 56, 57

Bolts have been Do alofthe

over tightened in gaps refuse

thesnugging the 005" feeler
process qage?

Record total tum
foantar )y | ansas
the target rotation.

Department of Transportation
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712.3 CONST. REQ’M., Fig. 712-2
b. Bolted Field Connections, p. 700-60

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"

=

BOLT
Refﬁ;ls‘) REVIEW SNUGGING
& PROCEDURE —
. DTI Spaces Nhf“m“m
Bolt Size Installation Refusals
YES

A 325 A 490 A 325 A 490
BOLT

Has element been

turned more than
45 degrees beyond ACCEPT
target rotation?

5/8 4 N 2 3
3/4
7/8
1
1-1/8
1-1/4
1-3/8

Do all of the gaps NO
refuse the .005"
feeler gage?

ansas

:partment of Transportation
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Framing Plan
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Superstructure Details (Deck Reinf.)
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Kansas Corral Rail
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Supports and Spacers
for Reinforcing Steel

Final Thoughts:

Bridge Plans contain a lot of information — some of
which is record keeping (hydraulics, scour, As-built
changes, revisions, etc.) some of which is for initial
construction.

Currently there are only 3 Bridge Squads.
Maintenance Plans are handled by a consultant sit-
in, so if you ever have questions, or see something
that doesn’t quite add up, just email or call.

Thanks & Good Luck!!!
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Concrete and
Reinforcing
Steel

Concrete — Division 400

400 - Concrete
itle

TABLE OF CONTENTS 15-04001* Kansas City Metro Materials 400
DIVISION 400 15-04002 Structural Concrete 402
CONCRETE 15-04002-R01* Structural Concrete 402
15-04003" On Grade Concrete 403

SECTION PAGE -
o T OENERAL CONCRETE s 15-04004 Cancrete Prestressed Concrete Members 404
402 - STRUCTURAL CONCRETE 400-14 1504005 General Concrete 401
403~ ON GRADE CORCRETE ... oo 40017 15-04005-R01 General Concrete 401

404 - CONCRETE FOR PRESTRESSED CONCRETE 400-22

405 - CURING ENVIRONMENT 40025 15-04005-R02 General Concrete 401
15.04005-R03 General Concrete 401
15-04005-R04*  General Concrete A0

"Latest version of special provision
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What is Concrete?

» Concrete (Division 400)

401.2 MATERIALS

Provide materials that comply with the applicable requirements.

Agaregate .
Admixtures and Plasticizers
Grade 2 Caleium Chloride..

... DIVISION 1100
. DIVISION 1400
.. DIVISION 1700

Cement, Fly Ash, Natural Pozzolans, Silica Fume, Slag Cement and Blended Supplemental

TCIETHTLIOUS .ttt et s e

coreee e DIVISION 2000
cervieee - DIVISION 2400

« Strong in compression but weak in tension

* Reinforcing Steel is designed to carry tension forces that concrete
cannot resist on its own.

Kansas
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Concrete Grade

* Refers to the req uired 28 Day TABLE 401-3: CONCRETE STRENGTH REQUIREMENTS
Com p reSSive Strength Specified 28 Day Compressive Strengths, minimum, psi f'e
g;:;:_;r Non Air Entrained/Air Entrained Concrete
* Grade selected based on
Grade 7.0 7,000
structural demand Grade 6.0 6,000
] Grade 5.0 5,000
* Grade 4.0 is the most Grade 4.5 4,500
. Grade 4.0 4,000
common for reinforced Grade 3.5 3,500
concrete structures. —— T

Kansas
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Concrete Classification

* (AE)
* Air-Entrained Concrete
* (AE)(SW)
» Select Coarse Aggregate for Wear

* (AE)(SA)

» Select Coarse Aggregate for wear and Absorption

* (AE)(AI)

» Select Coarse Aggregate for wear and Acid Insolubility

* (AE)(PB)

» Select Coarse Aggregate for use in Prestressed Beams

Division 1100 - Aggregates

Kansas
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Cement

« Structures will generally be
dealing with the center row

« High Early Strength Concrete
may be well suited for
accelerated bridge projects

« Cements of differing types
and or sources cannot be
intermixed within any singular
component of a structure.

TABLE 401-1: PORTLAND CEMENT & BLENDED HYDRAULIC CEMENT

Concrete for:

Tvpe of Cement Allowed

On Grade Concrete

Type IP(x) Portland-Pozzolan Cement
I'ype 15(x) Portland- Slag Cement

Type IT(Ax)(By) Temary Blended Cement
Type IL(x) Portland-Limestone Cement’
Type 11 Portland Cement

All Concrete other than On
Grade Conerete.

Type I Portland Cement

Type IP(x) Portland-Pozzolan Cement
Type 15(x) Portland- Slag Cement

Type IT(Ax)(By) Terary Blended Cement
Type IL(x) Portland Limestone Cement'
Type 11 Portland Cement

High Early Strength Concrete

Type 111 Portland Cement

Type I, IP(x), IS(x), IT(AX)By), Type IL(x)' or [T
Cement may be used if strength and time
requirements are met.

Kansas
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Structural Concrete Specific
Requirements

* Maximum water to cementitious ratio of 0.45 and a minimum
cementitious content of 480 Ibs per cubic yard.

« Air entrained concrete with a target air content of 6.5 + 1.5
percent as specified in subsection 401.3i.

» See subsection 402.3e for additional requirements

Kansas
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Structural Concrete Slump

* Subsection 402.3f

f. Slump.

{17 Designate a slump for each concrete mix design that is required for satisfactory placement of the
concrete application. Reject conerete with a slump that limits the workability or placement of the conerete.

{2} 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,

(3) If the designated slump is greater than 3 inches the tolerance is £25% of the designated slump.

{4) For drilled shafts the target slump just prior to bemg pumped into the drilled shaft is 9 inches. If the
slump is less than 8 inches, redose the concrete with admixtures as permitted in subsection 401.3k.

Kansas
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Slump Tolerances

* Example #1 » Example #2

* The Specified Slump = 4" » The Specified Slump for a
« 4” > 3" — Tolerance is + 25% Bridge Deck = 274"
c 4 x25%=1" » 2V4” < 3” — Tolerance is + %"
<4 _1=3 C 2V Y =AY
c 4 +1"=5 C WY =T
* The acceptable range is 3” to . ':I;he acceptable range is 1'2” to
5!! ”

Kansas
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Placement Time

* Non-agitated Concrete
* Place within 30 minutes of adding the cement to the water

* Agitated Concrete
* Use Table 401-5

TABLE 401-5: AMBIENT 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 Lo water (hours)

T=75 1% All Cases
75=T=<90 1 None
T5<T=90 145 Set Retarder

Time limit agitated conerete must be Admixtures

Te= Concrete Temperature at

time of placement (°F) placed within, after the addition of

cement to water (hours)

W=T." Y All Cases
Other conditions contributing to 5 . ansaS
. e . Y All Cases ) ;
(]L.llCl\' sti j'[cnmg‘ of concrete Department of Transportation
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Reinforcing Steel

* Division 700 Structures
» Section 711 — Reinforcing Steel

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

Kansas
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Reinforcing Steel Storage
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Abutment Reinforcing Steel
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Reinforcing Steel on Steel Bridge
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Reinforcing Steel Clearance

Reinforcement

Chair —y

Transverse Reinforcement

Formwork
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Reinforcing Steel in RCSH Detail
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Reinforcing Steel in RCSH

= Kansas
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Construction Requirements

* Construction Requirements:
* Remove heavy mill scale or rust
» Check for proper bar spacing

* Verify the bars are tied adequately

» Spacing of ties meet requirements
» Tie perimeter steel at all intersections
» Tie rest of steel intersections at 24 inches or less in all directions

* Verify the pattern
» Check for adequate clearance

Kansas
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Reinforcing Steel Tie Pattern 1

= Perimeter tie location
= Interior tie location

7”

7”

7”

7”

K ansas
Department of Transportation

f Transp
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Reinforcing Steel Tie Pattern 2

= Perimeter tie location
= Interior tie location

7”

7”

: — JSansas

L
| 6!! E 6” i 6” 6” I 6” i 6”' 6” I rtment of Transportation
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Epoxy Coated Reinforcing Steel

 Construction Requirements:
* Use padded or non-metallic slings

Patch ALL cracks or defect in coating

* Especially at Ends and Bends
Use plastic coated wire ties
Protect from UV light

» Required to be covered for long term storage
Use plastic coated bar chairs

Kansas
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Table 711-1

TABLE 711-1: BAR SIZE WEIGHTS
) B‘al‘ Size Bar Size (;zilli]ll:
(US Customary) (SI) Lin.Ft.)
#3 or 3/8" 9 or 10% 0.376
#4 12or13 0.668
#5 150r16 1.043
#6 19 or 20 1.502
#7 22 2.044
#8 25 2.670
#9 29 or 30 3.400
#10 32 4.303
#11 350136 5.313
#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.

Kansas
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KDOT Measure and Payment

» Measure 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 = unit weight of bar size in (Ib/ft) (Table 711-1)
* Total Mark Weight =N xLx W
* Measured to the Nearest Pound
+ Paid to the Nearest Ten Pounds

Kansas
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Bar Measurement Example 1

S What is the total A7 weight?
o o * Count the Number of Bars:

A - « 7 bars at each wing

ey e Lol s e * 2 wings per abutment

+ 2 abutments per bridge

e 7Xx2x2=28Dbars

Kansas
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Bar Measurement Example 2

BILL OF REINFORCING STEEL
Epoxy Coated - Grade 60

Straight Bars Bent Bars
Mark | Size |Number|Lengthl Mark | Size Number|Lengthf
S4 hll RI 7 24 | §-3"
S6 +/0 B 4 57
s& | #0 ]| & R #7220 |79
58 */ 48 60
S0 *10 40 52
57 | #i0 | 24 52
S7 * 52 62
SI_ | * 40 8
= 36 B
& 20
l 20 757
% 8 52
2 28
; +8 | 6 220
4 |0
.
5 +6 | 24
£ +6_ | 144 384 | 44
5 "6 | o7 208 _| 46"
2 z |46
5 [ +5 2C
®
A6 +4 2
55 *4 2
513 4 80
T2 | *4
S +3

Superstructure

What is the total A7 weight?

* Calculate the Length of a single
A7 bar:

S 4+ 14"+ 21" =49 = 475 ft

2 A7
2z Ad
28 P8I
o P86
o-8 PW3

rsnonrons s Kansas

Department of Transportation
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Bar Measurement Example 3

TABLE 711-1: BAR SIZE WEIGHTS
) Bar Size Bar Size (;1:;15(]11;
(US Customary) (SI) Lin.Ft.)
#3 or 3/8" 9 or 10* 0.376
#4 120r13 0.668
#5 150116 1.043
#6 19 0r 20 1.502
#7 22 2.044
#8 25 2.670
#9 29 or 30 3.400
#10 32 4.303
#11 3501 36 5.313
#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.

What is the total A7 weight?

* Find the Unit Weight (Ib/ft) of the
Bar Size Being Calculated:
* Bar Size = #4
* Unit Weight = 0.668 Ib/ft

« Total A7 Mark Weight

» 28 bars x 4.75 ft / bar x 0.668 Ib/ft =
88.844 b
* Measured Weight = 89 Ib
» Paid Weight =90 Ib

Kansas
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CIT Structures

Foundations

1.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.
Kansas
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2.Foundations

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

Jm‘(ansas

rtment of Transportation

3.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 control
points 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.

Department of Transportation
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4 .Foundations

* Staking
* Section 802 - Contractor Construction Staking

Bridge Stakeout BUML W22 (626.03)
501 08 77777 { RR Spike in Polc _pi i
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i Bl 20009 200 00 o 10800
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e
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e 8
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sonos 0T SN
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Legend
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5.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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6.Foundations

* SPREAD FOOTING

Kansas

Department of Transportation
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7.Foundations - Plan Details — Spread Footing
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8.Foundations - Plan Details — Spread Footing
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9.Foundations - Plan Details — Spread Footing
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10.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 Il Excavation: Bridge excavation not classified as
Class | or Class II. Class Il Excavation is the entire
volume of whatever nature encountered including
water, within the limits specified.

Jm‘(ansas

rtment of Transportation
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11.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.

Kansas

rtment of Transportation
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12.Foundations

* Excavation
* Footings
* Equipment —
Excavators
and
Jackhammers

13

13.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:

14



14 .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.

Kansas
15
15.Foundations
* Excavation ﬁ
PLAN ELEVATION
— Spread Footing o
q 204.4 C. Measurement Paid at Contraczt:EnEitTPrice i
and Payment
* Measure the quantity Paid at 1412 Timas
of CUYD’s in each
zone. 6 FEET L]
. >6 FEET
* Change Order with new Paid as EXTRA WORK — l
Prices ?
Kansas
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16.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

17

17.Foundations

* Placement of footing
materials

* Spread Footing

* Placing Rebar and
Concrete

18




18.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
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19.Foundations

* PILE FOOTING

Kansas

Depariment of Transportation
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20.Foundations — Plan De
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21.Foundations — Plan Details — Pile Footing
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22 .Foundations — Plan Details — Pile Footing
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23.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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24 .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
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25.Foundations

* Excavation
* Pile Footings
* Pile Footing
for Abutment

26




26.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(ansasn

ment of Transportatior
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27.Foundations

* Placement of
footing materials

* Pile Footing

* Certified
Material

28




28.Foundations

* Placement of
footing materials

* Pile Footing

* Allowable Pile
Hammer

! W -

Kansas

Department of Transportation
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29.Foundations

* Placement of
footing materials

* Pile Footing

* Placing Piling

30



30.Foundations

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

31

31.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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32.Foundations

* Drilled Shafts

Kansas

cpartment of Transportation
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33.Foundations — Excavation — Drilled Shafts
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34.Foundations — Excavation — Drilled Shafts
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35.Foundations — Excavation — Drilled Shafts

€ Column & e
€ ODrilled Shaft i

*/0PD/

Iie securely 10
reinforcing caoge.

Spaced as shown.
(Extend 12* above
top of shaft)

TION C- Kansas

Department of Transportation
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36.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

Jm‘(ansas

rtment of Transportation

37

37.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.
Kansas

rtment of Transportation
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38.Foundations

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

* Auger Bits

- Kansas

Department of Transportation
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39.Foundations

* Excavation
* Drilled Shafts
* Equipment —
Excavators or

Cranes with drill &

rig attachment

* Core Barrels

Department of Transportation
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40.Foundations

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

* Clean Out
Buckets

Department of Transportation
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41.Foundations

* Excavation
* Drilled Shafts

* Oversized for
Cased Method

Kansas

Department of Transportation
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47 .Foundations

* Excavation
* Drilled Shafts
* Limestone

excavated from
the rock socket

Department of Transportation
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43 .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

ment of Transportation
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44 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
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45 Foundations

* Placement of
footing materials

* Drilled Shafts
* Rebar cage

rigged from
crane

Kansas

Department of Transportation
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* Placement of
footing materials

* Drilled Shafts
* Rebar cage

rigged from
cranes

Kansas

Department of Transportation
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47 .Foundation

* Placement of
footing materials

* Drilled Shafts
* Rebar cage

Kansas

Depariment of Transportation
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48 .Foundations

* Placement of
footing materials
* Drilled Shafts

* Spacers for
clearance

Kansas

Department of Transportation
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49.Foundations = .

* Placement of
footing materials
* Drilled Shafts
* Sonic Tubes
* Sonic Test all
shafts placed by

Wet pour
method

Kansas

Depariment of Transportation
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50.Foundations

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

Provision 15-
07015

Kansas

Department of Transportation
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51.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

Line ~
[ W=m= W=I= =TI=] W== msm’f, == W=EIN= M=M=
= = = m =
= = = 1 = m \ror
L - w Foor Quality 1l T |Minimum
Water w T ] Concrete 7 =1
= Pig* te =
7 5|2
7 F ~ls
mEm= = mEimns= == . =
/ 2 5 4 5

- Prime Pump Boom.
- insert Pig w/Exf.
= Set on Bottem of Shaft.

- Fully Charged System. - Lift and Develop Seai. - Maintain Seal.

- Develop Heod.

- Uniform Removal.
- Maintain Heod.

*  Document whether or nof the pig is recovered.

I(énsas

Department of Transportation

52




52.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
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CIT Structures

Pile Driving

Kansas

Department of Transportation

1. 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




2. 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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3.Pile Driving Video

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

Department of Transportation

5.Pile Driving
* What are H piles?

Kansas

Department of Transportation




6.Pile Driving
* First things first, right?

Department of Transportation

7.Pile Driving

* SECTION 704 — PILING
* 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 +
o ¥*Gjze
* +Black or Galvanized

J{ansas

artment o f Transportation




8.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
3 WH W
Gravity Steel Shell sz [ W
Steel Sheet 035 AW+X)
Air/Steam _2 WH
(Single Acting) Al S+0.1

Air/Steam
(Double Acting)

All Types

2
po2 E
S+0.1

Delmag and
McKierman-Terry*

All Types

P=

*
S+0.1 [X

v

l6 W H

Link-Belt*

P
All Types

5+0.1 {
W

16 E

X#*]

Kansas
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9.Pile Driving

* Plan Sheets — Summary Sheet

CLASS 1T CONGRETE.

SUMMARY OF BRIDGE OUANTITEES

- servorces stee. | stwocro siee | weted [ e T me Tremeie u:;;&:‘:ri s Tt T e enoce B | T
meu [excavanon oo | st s sTEED | sTeEw) | PLE houe PROTECTION | DRANAGE [STRP DRAN] BACKWALL [[STEEL RENFORCED| MASONRY
(GRADE 403 (CAADE_ &.00| GRADE. 60) |\GRADE 60| 1o | aaton i
il e o Yol icante syt CONECTOR CONRETE (UGGREGATE) SYSTEM PROIECTON  ELASTONERG) | COUTMG
LOCATIEN
Cuvés. | Cutds. och |ufes [unir| unrr | saves | cuvas fum Ss| Soves. | sqvas £oon Sa.vds.
13 — f = — = M — | & Z = —
— — /I — = o = — = — | — 7 2
— — s ] = — =T — 1 — ) 3
720 e — wm | — | & Tia — T —
SUBSTRCTRE | 308 | == = | e — ST e 73 ] ] ]
SUPLRS THUG IR Zh I bﬂa — T — LE{&— = = = Fil
ToTaL 5 282 628 x| w0 | ines r}q/ 278 368 | ey e £l - ms‘m\ 52 L] 8 2008
Sacnition curtvas for pi eongs ore cauced ks
i b i yaad Bdegiooappriaidp
%0unriiss ore inchuded i e S.0arSITUCre Sotal uanly. N
Pifercing st i e cusearts plcad otove 0 corsctin
Joi i ihaded i T g A Ko Y,
INDEX_OF BRIDGE DRANINGS
LRFR RATING FACTORS
pesei LV | awentonr| operaTG
oa
W Looding | 78 |3

2008 Mol for Bridge Evostion

LFD_RATING FACTORS

P oar| opeRaTIG
20 TRUGK 6T FL
TYPE WET, 0011 73

2002 LFD Reting. 1th Edition ARSHTO
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10.Pile Driving
* Plan Sheets — Quantity Sheet

SUMMARY OF BRIGE QUANTITIES

- ECIE;ASS Tl':.,[ CONCRETE REINFORCING STEEL | STRUCTURAL STEEL lELgEE SPT‘E-EL SFI“EEE PSE'EDR%LED 'ﬂ.g.&}li‘li}m pag‘fg%m BSR\DE
TN [EXCAVATION STUD SHEAR| (STEEL) | (STEEL) |\ PLE KoL AN
(GRADE 4.0)[(GRADE 4,01(GRADE 60) [ (GRADE 601| (A70%) |  w2i0)
6D | MBS (EPOXY [ GRADE SOW{(GRADE 50 T3| CONNECTOR (HFI2XS3) HP1éx9 CIRCHETE |WoGReGATE) SYSTI
COATED)

LOCATION
Cu.Yds. | Cu.Yds. | Cu.Yds. Lbs. Lbs. Lbs. Lbs. Each Lin Ft, | LinFt. | |LIn Ft, 5. Yds. Cu. Yds, |Lump ¢
ABUTMENT NO. | 100 18, [T — $2.550 — — — 1% — — f— 264 ]
PER NG, | #110 9, — w0 [ — | — — — I — 1= 04 e I
PIER NO.2 | WIS % EE N 7 i — ) e 5 — ==
REUTMENT 0.2 | — | 6. L) — [0 | — — — — = | wm | —
SUBSTRUCTURE | 325 | 2292 | —— | 30800 | 40 | —— — — | [ | ] — @ | —
SUPERSTRUCTURE | — | — | 328 | — | &y | e | roazee | zmal | — T — ] — [

\ /

TOTAL 325 2282 3628 30520 as40 9% 134282 2778 1368 | 11376 168 94 493 Lump §

*Excoration quartites for pier foatings are coleulted

relgfive fo existing ground,

¥artitiae ora inchided in the suterstructura tetal cuanti.

1This includes 4 @ 43 and 4 0 43
1T includes 8 & 24 and 8 & 23,

Kansas

Department of Transportation
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11.Pile Driving
* Plan Sheets — Quantity Sheet

PILE PILE PRE-DRILLED MULTI-LAYER SLOPE BRIDC

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

(HPI12x53) | (HP14x89) CONCRETE |(AGGREGATE)| SYSTI
OVERLAY

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

196 - e — 264 -

192 104 — — ———

e 184 64 e — —

72 e D— 229 -

\ 368 376 I 168 — 493 e

— 9/4 — Lump <

r368 rT376 168 9/4 493 Lump <

N —

*This includes 4 0 49 and 4 0 43°.
tThis includes 8 @ 24°and 8 & 23°.

Kansas

Department of Transportation
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12.Pile Driving

* Plan Sheets — Pile Designation

*HP 12 X 53

“H” - pile
*12” in width and depth
*Weighs 53 Ibs. per foot

Kansas

Department of Transportation
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13.Pile Driving — Plan Sheets — Engineering

CONSTRUCTION SPECIFICATIONS;
Kongas Deportiwrd of Tronsportation, Standord Spaciications for State Road ond Bridge
Construction, 2007 Edirion,ard Special Provisions.

7y
AASHTO LRFD Bridge Dasign Specificafions, #h Edition, with inferims irouph 2008, Lood and
Rasistance Foctor Design,
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Cancrete (Grade 4,0XAE) ro=40 15l

(Grade AOKAEXSA) o= 40 il
Reintorcing Siesl(Grade 601 Fy =60 b

Structural Stool (ATOINGrode SOW) ¢34
Structural Steel (270N Grads SWT3) By

Stent i manbars designated W70 (Grade SONT 3 shaf conform 1o fhe. mandatory
mpact properties for Zoow 3.

Aot Pifing 08 ar
Pier Piing 180 135
design oods isfed abore for the Strength [and
oo ruu-uur s respectve ioad combinction os defined in
Foctors (8) cppied 1o tha nominal resistonos Ty
ara as followss

St Piless HP 12653 (cutmers), 8=
HP 14189 (piersi,

Offcs when contruction baine o0 1o e Pt 20
1 Gectroct o the desigr beot g eevetions,

e Comroctr st oo (¢ moasramwts of ta
correr

‘canvl comeence urtll agproval s received from the Engineer,

s Corcee (G AOVAEXSAL Sutrchrs concre s 14
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" I riouor i, avced as ctarise poled on fhe s,

GENERAL NOTES
DY PROTECTIE SSTEw
Epoay coaf of reinforcing steelin the deok siob ond rolls, Ploce o % Tneh Wuti-Loyer Polymer
Concrete Overlay aver tha ertire doot 5 shown on fhe Hans.
BRUGE EXCAVATION,
Al sxcovation st e Cioss . S the Bridge Excavation shee for the imts of ooy
ascavation.

EMBAMSMENT,
Complets 1w amboniment of fhe atufwerts os shown on fhe Bridge Excovation shest pricr fo
ariving e aturment iting.

e ot pifing o peretrcta the o Aoytaen Li
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i 19 VORE THAN MG F Pl Criin Formus g Loot, Moy kaen et
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A fcansnd Profussionl Eogiree shall design the_folomwork detoll, Declls sl beor Ihe seal

p—

| T T T

EALSEWORS INSPECTIN

"For 178 Sacuenca o Congination shown in 1he 1t s St has folsawcrt pin
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s of ihe specilications ore nrat‘aahmuﬂ:ans-r

‘acoordoros with fhe KOOT Specificati
OECE_FoRuS:
Siealor prestrassad concrafe sty-im-piace forms will it be aieed.
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14.Pile Driving — Plan Sheets — Engineering

PILING:
Drive all piling fo penefrate the Lane Shale Member and bear upon the Raytown Limestone

Wember, Overdriving of pile on hard bedrook will result in damage fo the pile. Piles damaged Ly
overdriving must ba removed and replaced, Driving shall stap when in the opinion of the Enginesr
odditional driving may damage the piling. Final plle tip elevations should be defermined In the fleld
based on force calculations, Drive all piling fo the Pile Driving Formula Load of:

As @ minimum drive each pile fo the load and panstration, buf in no case shall the pile be
driven to MORE THAN 110% of Pile Driving Farmula Driving Lood, Af any location where
problems are experienced, pile domage is suspected, or the Pile Driving Formula Lood ocours
significantly above the dasign pile tp elevation, the Enginesr may request that the Pile Driving
Analyzer (PDA) equipment be used, ANSAS

epartment of Transportation

e
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15.Pile Driving — Plan Sheets — Engineering
e

watia 2032
gt w s ey ¢ 2 € g A e 2, Af;
/ / L
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16.Pile Driving — Plan Sheets — Engineering

Geology

Measured along
8 Romp 435W-695 "-5%

EWS

1 € Brg. Abut. No. |

Sfa. 580+13.83

[~ Sta. 560+/5.28

910

g7 Wocea LT neeT

850

L E—

Lane Shale
Formation

Raytown Limestoné
Member

Myn: reok
MAPGOEIGJE + MbE

Chanute
Shale
Formation

Drum Limestone H
Formatien 580400
H

Kansas
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17.Pile Driving — Plan Sheets — Engineering
R

D5#5NED & DE-A4NAIG mmmuﬂ

&

e
1
I
i 4,
o

AL S LR TRy s
oo ;l \ [ 3y ¥
H Wi
) i N
t F LN oy
\ g Girder € \T.}\ P! \\2;' B NP
\ 3§ RAWP 43SW-695 § Girow £)  4x £l € Girder A
LI
&9 L=/ 235" | Girder &
P File Spocg
¥ Beairy 32+ Erd 1o End of Aoumert
BARTIAL PLAN BELOW GROER SUPPORT EBARTIAL PLAN ABOVE GROER SUPPORT
PLAN
sy w0y
t
CRAP 435H-695 !

*jevctions and dimensions are
oven ot € Bearing Aludment of fop
o overky,

Corcrats (Gr. 4.ONAEXSAY

Concrate (Gr. 4.0X4E)
Substructure.

| Kansas
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18




18.Pile Driving — Plan Sheets — Abutment

é\‘
\
\
3

26-*5NAG & 26-+4NAI6 fo match +SNAS

2-#4NAI5  #BNAI EWS

e ] e AS T

3
. A At N

St T e e e m—m .|

N AV AWAY \ LY 1 SN\ N\

T : Y, AR i ¥

0\ Sto. 560528 Girger €\, AL I ANV L NN

- g = 14 X

106" \ & RAMP 435W-69S € Girder B\  4'x 4 Fillet| € Girder A

AT @ Equal Spe, 10
Typ. bwn. piles I

& & &9 -3 | Girder &
Measured along 106 | 223y HSpeng
€ hartag. O — 1 0 L
PARTIAL PLAN BELOW GRDER SUPPORT PARTIAL PLAN ABOVE GRDER SUPPORT

Kansas
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19.Pile Driving — Plan Sheets — Abutment

-3 _ 0

Details P

Concrefe (Gr. 4.0XAENSA)
Superstructure

Conorete (Gr. 4.0XAE)
| StBETURTY

Kansas

Depariment of Transportation

20




20.Pile Driving

* Plan Sheets — Pile
orientation

* Strong Axis - y
* Weak Axis - x

o — e — - — x

Kansas

Department of Transportation
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21.Pile Driving
* DOT Form - 217

KANEAS DIPARTMENT OF TRANSPORTATION

Form 217
Abutment Fier County.
Project
Tyve of Hammer (8r. Mo.) 2nd for 2
B ——— Type af
e Mi i Ton
Energy Rating LT Max. Bearing Allowed Ton
Mumber,Inciidual Length, and Bearing Formula Used:  RAE

omplete)

(= 100,000
Wa. per foot pil 5]

o=
E

Type of Cushion Mar't:

N Actual | Ordered | Spliced
3 [l |

cueart «
Bl tnas |accepeed| Drve

e[ finenes)

scae | Average
oros of | Penctration

Total Accepted Length = »
ProductonPilePayLength=— &
TestPile Pay Length = &
Production Pile Pay Cutoff = &
Nion Pay Curoft = &
TestPileCutoft=

No. of Tez Pile Pay Spices =

No. of Pay Spices =

CUTCHF.
El

T
P | Tex
TonPay Cum uzed for Spice=| 1
Pay Cutoff ussd for Spice s
Total Cutoft used for Spice=[ 000 | 0.00 | I{al’lSaS
ayment [

Refer to 704.4 Measrementand Feparment of T

Log of Pile Form 217

Inspected By:
Chacked By:

Submitted By:

Revised lanuary 2015

Kansas

Department of Transportation
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Delmag Product Specifications. models D6-32 through D30-32/33
Cfor models D36-32/33 through D200-42. see below)

2 2 P .| D 1 1 Models | pese | peee | piz4z [ Die-sz2 [ Dio-s2 [pes-esas| pao-serss
.Pile Driving .=

istandard/extended [l'} 2 |15011 hsn1 ]15111 ]15:11 }15111
[Piston Weight

g F rom t h e 1bs) 322 Jirez Joseo  Jases  [aois  [ssms [eers

[Energy per Blow (adj)
CO nt r‘a Cto r‘ f— lmax (£t 1bs) 13500 [20100 [33880 [t0200 [a3225s lee3so  [7s4s2
imin (ft Ibs) (6300 iS".lE'i 115660 }15 87 120540 129486 35383

[Bearing Capacity”
H ammer (Gons) es Jeo 157 oo [216 [s32 377

[Blows per Minute

S p ecs min/max oz [seis2  [ssis2 peise  [sis2  sis2 [aers2

(Consumption

Diesel fuel (gal/hs) loz Jt 095 JLas [Las 11 264
° D e I ma g Lubrication oil (gal/he) o1 lozs  Jozs lo2s |ozs o2 Joz6

iCapacity

Diesel fuel (gal) s Js2s 634 ko Jeo (22 127

[Lubricatton ol (gal) 3 Jrse Jr2 ls |s 502 scz

[Operating Weights aprox)

[Hammer only (Ibs) 5440  [s870  [1600  |seoo  [esco  Jia100 15200

\Hammer wi/ typical 6,640 7.070 8.800 10100 10,700 116100 17.200

drive cap (Ibs) |

|Anvil Gimpact block) 370 370 620 753 753 hsso  [13e0

Dimensions (n)

(Overall length 196 231 =3 9 223 256 256

[Hammer length 150 185 186 hes 186 207 207

Hammer len w/ ext - - - l218 219 246 246

[Hammer deptherear 14 14 ha ha e ho 19

[Hammer depth-front 14 14 14 4 14 i 18

(Guiding

standard (box leads) exar [exar [gxer Jgxar  |gxar  [px2r  |gxar

(Optional - B 127/14° 1127147 B x27 .‘Br x27 E x27 8" x 32 1 ‘H’ x 32

lspud spud
12nr hena l2ns iespud |14 spud I< ans aS
|spud spud Ispud

Department of Transportation

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

* From the .

Contract No. Structure Name/No.

Contractor — s e
Pile and

23. Pile DriVing Notice to Contractors

2 Type SerialNo.
« . ek
rivin £ (- e —
B3 [0 @]
£ g Fuel Setting
o

‘

Equipment
Data

Thickness (inches) ares )

® D OT FO r m s % Modulus of Elasticity (€) {psi)
2 1 7 a a Corfficert of Resttution (¢)

PILECAP e
somet
Arvil Block weght ™
Orivehead
Material Area )
CUSHION Modulus of Elasticty (E) (s

Coefficiert of Resteution (¢)
p— — ansas

Depariment of Transportation




24 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) ]

Weight (per foot) [C]

Wall Thickness

Cross sectional area (n?)
Design Pile Capacity

Bescription of Splce

Tip Treatment Description

NOTE if amandrel. or follower, s used to drive the pile, attach the manufacturer’s detail sheets including
the we ight and dimensions.
Submitted by Date

One Copy Each Sent To:

Bureau of Construction and Mantenance
Bureau of Design, State Bridge Office

Bureau of Materials and Research, Geology Section
Project Engineer

Revision 10/2008 DOT Form 217AA

Kansas

Department of Transportation
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25.Pile Driving

* From the
Contractor —
Mill
Certification
and BOL

* From Topeka -
Certification

ITEl
'

DESCRIPTION

2/271/12

NUCOR-YAMATO STEEL CO.

P.O.BOX 1228 @ BLYTHEV

s
H
1
CUSTOMER NO. e ol %
REQUESTID [EETTT) ('
s = = -
o]
L
D
T
o —
[ MECHANICAL PROPERTIES =
ITEM YIELE L i ELONG| CHARPY IMPACT :
QTY | HEAT# | .~ . TEM " Mn

CERTIFIED MILL
100% MELTED AND MANUF/

All shapes produced by Nucor
and rolled to a fully killed and f
___(Length May Not Be Traceabl

Kansas

Department of Transportation
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26.Pile Driving

* What have we done so far?
* Read the specifications.
* Familiarized ourselves with the plans.
* Know gquantity, 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.

Jm‘(ansas

rtment of Transportation

27

27.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.

Department of Transportation

f Transp
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28.Pile Driving
* Ready to Drive Pile

Kansas

Department of Transportation
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29.Pile Driving
* Ready to Drive Pile

HAMMER

Kansas

Depariment of Transportation
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30.Pile Driving
* Driving Pile
* Check for
correct Piling
used —
* Check heat
number

* Pile Points if
specified

Kansas

Department of Transportation
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31.Pile Drivin
* Driving Pile ’
* Determine
placement
* Check Axis

* Check
spacing

Depariment of Transportation
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32.Pile Driving
* Driving Pile
* Check for Plumb

 Set Pile g

Kansas

Department of Transportation
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33.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

Y W e e Y

N
~ Y o

Ry T ¥

34




34.Pile Driving | =

* Driving Pile

* Mark distance of !
penetration

* Count blows

Department of Transportation

35

35.Pile Drivir

* Driving Pile

* Measure
distance of
penetration
in 20 blows |

* Average

Kansas

Department of Transportation
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36.Pile Driving

* Driving Pile

* Check height of
drop

* Compensate for
the distance
through the
hammer

* Mark hammer
and leads 1’
increments

2
Kansas

Department of Transportation
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37.Pile Driving

* We know our Pile formula, right?

TABLE 704-1: PILE FORMULAS
Hamimer Pile Type Formula
. . W
Gravity Timber P= 2 W H
S+1.0
Steel
3 W H
Gravity Steel Shell ~S103s [ \f ]
Steel Sheet ) W+
Air/Steam _2 W H
(Single Acting) AN TES =" s+o1
Air/Steam 2 E
(Double Acting) AT ﬁa'—STU‘l\
St “ P 1.6 W H
elmag an S
McKierman-Terty* ATy S+0.1 ( XW )
Link-Belt* All Types - ])i“"
yp S+0.1 [ W ]

*diesel hammers

** For diesel hanmuners. 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

T,

Kansas

Department of Transportation
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38.Pile Driving

* Delmag Diesel Hammer Pile Formula

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

Department of Transportation

39

39.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

f Transp
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40.Pile Driving

* P= safe bearing power in pounds

* W=4,190 |bs. (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

41

41.Pile Driving — Delmag Diesel Hammer Pile Formula

W = weight (lbs) of striking part of Hammer
H = height of hammer drop (ft)

P= 1.6* 4190 * 10
0,15+0.1(4550/4190%**)

S = Average

penetration in X = weight (Ibs) of the
inches per blow pile plus the weight of
for the last 20 cap and anvil

blows [< ansas

f Transp
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42 .Pile Driving
* Delmag Diesel Hammer Pile Formula

P= 67040
0.15+0.1(4550/4190**)

43
43.Pile Driving
* Delmag Diesel Hammer Pile Formula
P= 67040
0.15+0.1(1.09**)
** Diesel quantity x/w shall not be < 1

44




44 .Pile Driving

* Delmag Diesel Hammer Pile Formula

P= 67040

0.15+0.109

45
45.Pile Driving
* Delmag Delmag Diesel Hammer Pile Formula
P= 67040
0.259

46




46.Pile Driving

* Delmag Diesel Hammer Pile Formula

P= 258,842 Ibs.

47
47.Pile Driving
* Delmag Diesel Hammer Pile Formula
P= 258,842 |bs.
2000
P=129 tons

48




48.Pile Driving

* Delmag Diesel Hammer Pile Formula

P =129 tons
Plans called out 108 tons

Don’t drive over 110%

Department of Transportation

49

49.Pile Driving

* Driving Pile

* Over driven pile

* BUCH4

50



50.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.

Kansas

Department of Transportation
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Diesel Hammer for 35 foot pile

. G
5 1 P I | e D r- I Vl n TPy v oA R eere T e (T e
. - [130007] | 1480 =5 L2 ] [ Ts [ 857 |

in last Drop of the Hammer in Feet
20 blows 55 [ (3] 7 75 ) 55 L] 95 [ W W05 il 5 Z
[ ] SO Ive fo r 07 T | @8 | B3 | W8 | #0 il B | W | W% pic] 7| 7% 735 76
o7 i T | B | W | ®e | ®z | Wz | Wz | 1 [ |z | 7w | 3|
0500 | % 05 i ] T W | B4 | ® | 15 | T = pii] Fail pi] 730
T | L 01 T T i 7 W6 T i L] 7 W 200 0 ]
750 57 % 5 i) Tz ] 0] g BT 755 TS T3 Tz 200 ]
—0e7s 52 5] i 5 T i 50 59 7 15 ) H 200
1000 5 % i3 Tz 20 =] 36 4 52 60 T8 75 ] T2
1125 ki 7] ] W& 5 23 i) i3 6 i W1 L] iricd B4
1250 7 &) % L] il i 26 i) 70 i ] 3 i) ik
1375 5 it} 7 i3 i) i3 75 Tz 5] T 1) il
l ( , ’ 1500 ] % 0 §] | s T T W L) 6 3
165 [ ] E] i ik} iiE] TS T fES] ] L T3
. 750 30 02 ] T i 7 T W T 2]
875 57 05 i} T T2 0 ] W 3
—Z.000 0z 0 T 20 5] Tz T8 LE)
—zis 05 i} L3 7z ] ] 0
_2.250 0z 07 B 24 B0 E]
—Z315 i i T i i3 i)
500 i i il i3 T3
_ =] W i) i
—Z7s0 7 W6 il 6 fal
= d 5] ] L
000 ki 1 i3 T i
35 7 L]
3250 T T [ 07 i3 ]
335 ki 7 03 707
500 ki 7 5 i) i
= ] 1 & T kil i) T
[ ] & 0|
* Rang — : :
a n e 75 T 3 0
—a.z750 7
—aans i |
4300 |
_4.05
4750
4875
5000
55
5.250 5 ] G
5375 5 I
5,500 [ 5 ] ™| ™

Kansas
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52.Pile Driving

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

* W= 4,190 |bs. (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)

Department of Transportation
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53.Pile Driving

* Diesel Hammer Pile Formula

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

Department of Transportation

f Transp
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54.Pile Driving
* Diesel Hammer Pile Formula

P= 67040
0.15+0.1(4073/4190**)

55
55.Pile Driving
* Diesel Hammer Pile Formula
Re= 67040
0.15+0.1(0.97*%)
** Diesel quantity x/w shall not be < 1

56




56.Pile Driving

* Diesel Hammer Pile Formula

P= 67040

0.15+0.1(1.00)

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

57
57.Pile Driving
* Diesel Hammer Pile Formula
Re= 67040
0.15+0.10

58




58.Pile Driving

* Diesel Hammer Pile Formula

P= 67040

0.25

59
59.Pile Driving
* Diesel Hammer Pile Formula
P= 268,160 Ibs.
2000
P=134 tons

60




60.Pile Driving

*704.4 c. Driving
Piles

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

Kansas

Department of Transportation
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61.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
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62.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°,

Department of Transportation
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63.Pile Driving

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

Department of Transportation
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64.Pile Driving | . ST 1§
* Pile elevation |
after driving to

determine pay
pile and cut-off —

* Pile Cut-Off T

* Pile remaining
in structure

) Kansas

Department of Transportation
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65.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.

Kansas

Department of Transportation
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66.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
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67.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.

Department of Transportation

f Transp
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68.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
Kansas
69
69.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
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710 4120 7820
Based on project complexity, the specifications and the notes listed in this document may only be the base
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105.10 PLANS AND WORKING DRAWINGS

a. Plans. The Secretary may provide plans showing lines. grades. roadway typical cross-sections. all
structures, and a summary of contract pay items. Steel bridge plans show 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. 100-43)

105.10 b. Plans & Working Drawings:

Kansas
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Falsework vs. Formwork

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 Transy

708.3 a. Falsework Design:

(p. 700-35)

» Contractor is responsible 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

Department of Transportation




708.3 a. Design Requirements:

708.3 CONSTRUCTION REQUIREMENTS
a. Falsework Design.
(1) General Falsework Design Requirements.
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 (p - 7 0 0 -35)
pounds per cubic foot for the vertical pressure. and a minimum of 85 pounds per cubic foot in computing horizontal
pressure.

Design falsework according to the KDOT Bridge Design

nns

Do not drill and grout bolts or other devices into

hrough bolts are permitted

without the approval of the Engineer.

(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 Englneep on the Category 2 structures listed below. S\EE'[ ?2: Field EI‘IgiI‘IEEF or District )

e 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 an S aS
e  Substructure forming with "non-typical" support. Department of Transportation

708.3 a. Design Requirements:

When computing loads, concrete is treated as a (p-700-35)
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

Department of Transportation
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Construction Requirements:

Section 708.3 b. (p. 700-36)

b. Falsework Construction. Adhere to all falsework details.

Drive falsework piling to 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
Talsework piling. the adequacy of sills. caps and stringers. 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 wed t pile splices. Cut the ends of the piling or
wvertical members square for full bearing. If vertical splices are necessary. the abutting members shall be of the same
ppproximate size. with the ends cut square for full bearing. Provide an adequate splice to maintain rigidity of the
oint, 111Llu(liuo mserting a #9 reinforcing bar 18 inches into each end of the abutting members.

Upencompletiontemove al-formsand-falsework according to SECTION-716—Pullorevtoff falsework
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. K

ansas

Department of Transportation

11

708.3 b. Falsework Construction

(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 Ko

Department of Transportation
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Falsework Inspection Requirements:
Section 708.3 c. (p- 700-36)

c. Falsework Inspection Requirements. For Category 1 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

Department of Transportation
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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
gineet Dote placing Kansas

Department of Transportation
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(Pier Beam

Falsework) |

[Department of Transportation
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Deck
Overhangs:

FALSEWORK Plans
required if:

Overhang > Depth
_OI‘_

Overhang > 54 inches

Kansas

Department of Transportation
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(Formwork Hangers)

Kansas
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(NEVER
Weld Hangers)

of Transportation

Department

Kansas
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% Formwork)

Falsework

®
=
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o iy (Submit

] ' to Local

=i Projects for
771 Review

Kansas
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Formwork:

708.3 d.
(p. 700-36)

Kansas

Department of Transportation
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B 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
oil

Moisten wood forms with water before
placement

Bevel all exposed edges with %.” triangular
molding

)

Kansas

Department of Transportation
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are they used?

What are Fillets and why

Kansas

Department of Transportation
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Fillets: Conc. placed over top
flange to adjust for beam

deflection due to Dead loads.

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

Will be smallest over Piers.

Typ. Deflection Diagram:

Department of Transportation
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Removal of Forms:
710-Conc. Construction, p. 700-40

Department of Transportation

32




Removal of Forms:

710-Conc. Construction

= CURING: Figure 710-1 (p. 700-42)
s CURE TIMES: Table 710-1  (p. 700-45)
s LOAD LIMITS: Table 710-2 (p. 700-46)

s REMOVAL OF FORMS: Table 710-3 (p. 700-48)

Kansas

rtment of Transportation
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Removal of Forms:

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

Span Leugih (feel)

Less

10or | Greater | 10t | 20+ | Greater | Greater]
than

Trpe of Work
less than 10 20 to 30 | than 20 | than 30

10
L Table 710-3 (p. 700-48
(supporting the pier beam) supported T | 10t (61" p. =
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***
7 7= 10*
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 A
columns 4@
Columns for cantilevered piers - 3 . 3
1 m]:mmum before supporting forms and remnforcing 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 - ansas
tensioning forces are transfirred Department of Transportation
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TABLE 710-3: MINIMTUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
(Type) Structural Elemer Type of Work t’;““ Greater | 10to | 20+ | Greater | Greater
_ 0 than10 [ 20 | to30 | than 20 | than 30
- Cantilevered Piers - Formwork
(P.B. Formwork) on Single Col.: | Gupporting te prer beam) supported P | 0 se
on column
: >[ Column Bent Piers - Falsework o 7= 10%
(P.B. Falsework) on Multiple Col.’s_2 "8 “o%, 7%, 4 7+ w6
Forms and Falsework under slabs, -4 4 A
. o S N a 7 10 13
(Forms/Falsework) for Decks: gxeﬁ.w‘txyda,_ arches  and | 4 o | e Bor
=3 74 A
Box Culverts RoofS: | BCB and BEB top slabs not re-shored i ol L0
[4]° [4] [6]°
Tvpe of Work Time (Days)
3 . Walls. Wing Walls and vertical sides of R.CB and FFB structures R
Box Culvert Walls & Wlngs' Do not backfill according to SECTION 204, until 3 days after forms are removed. 44pr
: : Footing Supported on Piles - minimum cure before erecting forms and remforcing steel for
(Col. Forms) on Pile Cap Footings:| capm: E g 4tppe
. Spread Footing founded in rock — minimum before erecting forms and remforcing steel for
(Col. Forms) on Spread Footings: | oumss 24
. . [ Footing supported-es-piles - minimum cure before erecting forms and rei ing stest N
(Duplicate, ignore:) _ <o 4B
Columns for canhlevered piers -
1. minimmm before supporting forms and reinforeing steel for the pier beam on the 4401
(P.B. Forms), 1- Column: column
2. 1 before placing concrete for the pier beam TAMAT
. Columns for bent piers -
(P.B. Forms), Multiple Columns: | 1. mininum before execting formwork and reinforcing steel for the pier beam 24
2. before placing concrete for the pier beam 442
(Col Forms) Drllled Shafts: Drilled shafts - minimum before erecting forms and reinforcing steel for the columns 24
.| Floors for RCB and RFE structures on rock or a seal course a
Box Culverts FlOOI'S on ROCk- - mini before erecting forms and reinforcing steel 2
. Floors for RCB and REB structures on soil or ft ion stabilization A F
Box Culverts Floors on Soil: | - winimun before erecting forms and reinforcine steel 4
Do not remove forms or falsework from post tensioned elements until all applied post NA anSaS
tensioning forces are fransfemed. - i 5
vepartment 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.

* - reduce by days if attain 65% f’c

** - Do Not set beams on pier beam until falsework under pier beam
is struck

*¥ _ remove formwork within 6 weeks of placement
+ - reduce days if attain 75% of f’c

A - increase the time period 3 days when supplemental cementitious
materials are used Oct 1 — April 30

Kansas

Department of Transportation
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Cantilevered Pier:

(Pier Beam)

Span Length = (Ft.)

| (Formwork supported
from single Col.)

10” or Less = 7 days 2 [4]*
>10"= 10 days * [6]*

A =add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
* =reduce to [4 or 6] days if concrete cylinders broken on Day [4 or 6] meets 65% of f’c.

Kansas

Department of Transportation
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Column Bent Piers:

(Pier Beam)

(Use greatest Span Length.)

S.L. (Ft.) Span Length = (Ft.)

S.L. (Ft.)

(Falsework for Pier
Beam supported from
ground.)

Less than 10° =4 days 4
10’ to 20’ =7 days » [4]*
2 Greater than 20” = 10 days * [6]*

ultiple Col.)
(Multiple Col.)

(

A = add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
* =reduce to [4 or 6] days if concrete cylinders broken on Day [4 or 6] meets 65% of f’c. ansas

Department of Transportation
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Decks & Slabs:

—

(Form & Falsework
under decks or slabs.)

(Use greatest Span Length.)

Span Length = (Ft.) Span Length = (Ft.) | Span Length = (Ft.)
| |

Less than 10’ =4 days 4
10" to 20° = 7 days A [4]+
20’ to 30’ = 10 days » [6]+
Greater than 30’ = 15 days 2 [10]+

A = add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
+ =reduce to [4,6,10] days if concrete cylinders broken on Day [4,6,10] meets 75% of f’c B ansas

Department of Transportation

40



R. C. Culvert Roof Slabs:

Span Length = (Ft.) Span Length = (Ft.)

(R.C.B.)

10’ or Less =7 days 2 [4]+
10’ to 20’ =7 days 2 [4]+
Greater than 20’ = 10 days 2 [6]+

A = add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
+ = reduce to [4 or 6] days if concrete cylinders broken on Day [4 or 6] meets 75% of f’c [< ansas

Department of Transportation
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Example Questions

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?
3-Column Bent

2. Type of Work?
Pier Beam Formwork

Kansas

Department of Transportation
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1. Structural Element?
3-Column Bent —

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

2. Type of Work?
Pier Beam
Formwork

FALSEWORK (DAYS)
Span Length (feef)
Tpe of Work tl;::; Greater | 10to | 20+ | Greater | Greater|
l‘l] than 10 2 to 30 | than 20 | than 30|
Cantilevered Piers - Formwork
(supporting the pier beam) supported T | 106
on column
Colmn Bent Piers - Falsework 44 e 10
supporting pier beam** [41* [6]*
Forms and Falsework under slabs, -4 104 158
beams.  girders, arches and | 4° [’4]7 6 [1‘0]7
brackets***
R.CB aud RFB top slabs uot re-shored i U 105
P £ [ e
Tvpe of Work Time (Days)
Walls. Wing Walls and vertical sides of RCB and EFB structures Ara0e
Do not backfill according to SECTION 204, until 3 days after forms are removed. 4703
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for Arre
columns 40
Spread Footing founded in rock — mimimum before erecting forms and reinforcing steel for 54
columns =
Footing supported on piles - minimum cure before erecting forms and remforcing steel for .
columns SR
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 441
column.
2. mini before placing concrete for the pier beam TAMAT
Columns for bent piers -
1. mmi before erecting formwork and reinforcing steel for the pier beam
2. before placing concrete for the pier beam
Drilled shafts - minimum before erecting forms and reinforcing steel for the cohimns
Floors for RCB and RFB structures on rock or a seal course 54
- mi before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or stabilization 44
- mininum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post NA
tensioning forces are fransfemred an S aS

Department of Transportation

= 2 Days
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Example Questions:

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

1. Structural Element?

3-Column Bent

2. Type of Work?

Pier Beam Concrete placement

Kansas
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1. Structural Element?
3-Column Bent ——

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

2. Type of Work?
Pier Beam —
Concrete

FALSEWORK (DAYS)
Span Length (feet)
Type of Work :i::; 10 or | Greater | 10to 20+ | Greater | Greater|
1'0 less | than 10 to30 | than 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 70 [41* | 10*[6]*
on column
Column Bent Piers - Falsework 4t 7e 104
supporting pier beam®* [41* [61*
Forms and Falsework under slabs, 4 104 154
beams,  girders, arches and 4t ['4]- 167 [la]_
brackets*+*
= 72 104
F.CB and FFE top slabs not re-shored M M 16T
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures A e
Do not backfill according to SECTION 204, until 3 days after forms are removed 4701
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for Arqe
colummns 470
Spread Footing founded in rock — minimum hefore erecting forms and reinforcing steel for -
columns <
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for n o
col
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4421
column.
2 befare placing concrete for the pier beam TA°
Columns for bent prers -
1. minimum before erecting formwork and reinforcing steel for the pier beam 24
2. mini; before placing concrete for the pier beam = -1-‘[2]‘
Drilled shafts - minimum before erecting forms and reinforcing steel for the cofumns 2%
Floors for ECB and RFB structures on rock or a seal course _
- before erectmg forms and reinforcing steel -
Floors for RCB and RFB structures on soil or foundation stabilization e
- minimum before erecting forms and reinforcing steel —
Do not remove forms or falsework from post tensioned elements until all applied post NA
tensioning forces are transfered. an S aS
Department of Transportation

4 Days <——
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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

Department of Transportation
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Lengih (feet)
- () D g
1 o Stl uCtural Elelnent * Tvpe of Work !i::; 10or | Greater | 10to 20+ | Greater | Greater|
y less | than 10 20 to 30 | than 20 | than 30
Deck, 9 Ft. span : 0
Cantilevered Piers - Formwork
(supporting the pier beam) supported T | 104160
on column
Colhmm Bent Piers - Falsework 44 e 10°
supporting pier beam** [41* [61*
Forms and Falsework under slabs, Sa 10 152
beams,  girders.  arches  angd | f§4° T + o
2. Type of Work? eond wo| W 1107
. 74 7 10*
Ren,loval 0]( RCB and RFB top slabs not re-shored 1 1 16T
Type of Work Time (Days)
Forms Walls, Wing Walls and vertical sides 4f RCB and REB structures P
Do not backfill according to SECTION 204, until 3 days after forms are removed 4703
Footing Supported on Piles - minimuin cure before erecting forms and reinforcing steel for y—
columns 4712
= 4 DayS Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 44
columms <
Footing supported on piles - mininmm cure before erecting forms and reinforcing steel for & y1e
columns 4
Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 481
column
2. minj before placing concrete for the pier beam TAT
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam ne
2. mini before placing concrete for the pier beam 4421
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 54
- mi before erecting forms and reinforcing steel N
Floors for RCB and RFB structures on soil or fe stabilization 44
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post NA
tensioning forces are fransfemred. I < anSaS
Department of Transportation
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Example Questions:

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 can be removed?

1. Structural Element?
Deck, girders spaced at 9 Ft
with S.C.M.s, A= add 3 Days

2. Type of Work?
P Kansas

remo Va[ (?fDeCk F()I’InS Department of Transportation
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feer)
1 . Stl‘uctural Elelnel’lt? Type of Work Less | joor | Greater | 1010 | 20+ | Greater | Greater
than ) han 10 30 | than 20 | taan 30
/ 9 Ft 10 ess | than 2 to 3 than 20 | than 3
D€C C, . Span Cantilevered Piers - Formwork
(supporting the pier beam) supported 7 [41* | 10 (6]
on column
Column Bent Piers - Falsework 4t T 10°
supporting pier beam** [4]* [6]*
Forms and Falsework under slabs, _. 4 104 154
beams girders, arches and | o - P
- [4] (6] [1o7
2. Type of Work? backet==* - —
. RCB and RFB top slabs not re-shored g
[4] [4] [6]°
Removal of .
Type of Work Time (Days)
Forms Walls, Wing Walls and vertical sides 4f RCB and REB struchures P
- Do not backfill according to SECTION 204, until 3 days after forms are removed 4701
Footing Supported on Piles - minimugn cure before erecting forms and reinforcing steel for a
4%
columns
4 Days Spread Footing foumded im Tock — minimum before erecting forms and reinforcing steel for S
columms -
A = add 3 Days Footing supported on piles - mininum cure before erecting forms and reinforeing steel for 48 oy
colummns
TO tal = 7 DayS Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 44021
column.
2 before placing concrete for the pier beam TAHAT
Columns for bent pers -
1. minimum before erecting formwork and reinforcing steel for the pier beam e
2. mini before placing concrete for the pier beam 442
Drilled shafts - mini before erecting forms and reinforeing steel for the columns 2%
Floors for RCB and RFB structures on rock or a seal course 24
- before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or foundation stabilization 42
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post -
|| tensioning forces are wansferred. Na ansas
Department of Transportation
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Decks & Slabs:

(Form & Falsework
under decks or slabs.)

(Use greatest Span Length.)

->Span Length = (9 Ft.) ‘

Less than 10’ =4 days 4
10" to 20° = 7 days A [4]+
20’ to 30° = 10 days  [6]+ 4+3=7 Days
Greater than 30’ = 15 days 2 [10]+

A= add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
+ =reduce to [4,6,10] days if concrete cylinders broken on Day [4,6,10] meets 75% of f’c. B ansas

Department of Transportation
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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?

Deck, girders spaced at 11 Ft.

2. Type of Work?
removal of Deck Forms

Kansas
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1. Structural Element?
Deck, 11 Ft. span

2. Type of Work?
Removal of
Forms

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

= 7 Days

|| tensioning forces are ransferred.

FALSEWORK (DAYS)
Span Length (feet)
Trpe of Work r]i::; Greater | 10to | 20+ | Greater | Greater
1'0 than 10 20 to 30 | than 20 | than 30
Cantilevered Piers - Formwork
(supporting the pier beam) supported 741 | 10M (6]
on column
Column Bent Piers - Falsework 4s 78 10
supporting pier beam** [41* [6]*
Forms and Falsework under slabs, = 104 154
beams girders, arches and 44 — [;]- 61" [16]-
brackets*+*
78 74 10*
R.CB and FFB top slabs not re-shored M M 61
Type of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arane
Do not backfill according to SECTION 204, umtil 3 days after forfns are removed. 4701
Footing Supported on Piles - mimmum cure before erecting formg and reinforcing steel for Arqre
columms 47 [2F
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 58
columms =
Footing supported on piles - minimum cure before erecting forms and reinforcing steel for Y.
columms 4°m
Colunms for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 48T
column.
2 hefore placing concrete for the pier beam TAHT
Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam 24
2. mil before placing concrete for the pier beam 442
Drilled shafts - minimum before erecting forms and reinforcing steel for the columns 2*
Floors for RCB and RFB structures on rock or a seal course 18
- befare erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or foundation stabilization 44
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post NA

Kansas
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Example Questions:

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?
Deck, girders spaced at 11 Ft.
+ Cylinders made, broke on Day 4
Requirement for: + = reduce days if attain 75% of t’c
0.75(4000) = 3000 psi Needed
break of 3100 > 3000 req’d, OK.
Remove forms on Day 4 after breaks.

2. Type of Work?
removal of Deck Forms Kansas

Department of Transportation
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
1. Structural Element? _
Tvpe of Work II']‘::; 10 or | Greater | 10 to 20+ | Greater | Greater|
Deck ]] Ft S‘pa’/l 1'0 less | than 10 0 to 30 | than 20 | than 30
? t Cantilevered Piers - Formwork
(supporting the pier beam) supported AT | 10*[6]*
on column
Column Bent Piers - Falework [ 4 75 10°
supporting pier beam** [41* [61*
Forms and Falsework under slabs, . Exy 104 154
beams,  girders.  arches and | 4° — + o
2. Type of Work? DI ol 5 o]
74 7e 104
Ren10val 0}(‘ R.CB and FFB top slabs not re-shored M M1 67"
Tvpe of Work Time (Days)
Forms Walls, Wing Walls and vertical sides of RCB and REB structures e
Do not backfill according to SECTION 204, until 3 days after forins are removed 47031
Footing Supported on Piles - minimum cure before erecting formé and reinforcing steel for 450
col =
= [4] DayS Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for 44
N . columns -
l]( + Cyllndel"S ]/]/lade Footing supported on piles - minimum cure before erecting forms and reinforcing steel for s
- columns
b}"()ke ab()ve Req ’d . ? Columns for cantilevered piers - ~
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4521
column
2. minj before placing concrete for the pier beam TAIT
Columns for bent piers -
Y(fS_ = Rern ove at 4 1. minimum before erecting formwork and reinforcing steel for the pier beam 24
2. mini; before placing concrete for the pier beam 440+
DayS. Drilled shafts - mini before erecting forms and reinforcing steel for the columms 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 foundation stabilization e
- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post -
NA
tensioning forces are ransferred. ans aS
Department of Transportation
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Decks & Slabs:

(Form & Falsework
under decks or slabs.)

(Use greatest Span Length.)

->Span Length = (9 Ft.)

—Less than 10’ =4 days 4
10’ to 20’ =7 days 2 [4]+
20 to 30’ =10 days 2 [6]+ 4+3="7 Days
Greater than 30” = 15 days 4 [10]+

A = add 3 days if supplemental cementitious mat. is used between October 1 and April 30.
+ = reduce to [4,6,10] days if concrete cylinders broken on Day [4,6,10] meets 75% of f’c. [< ansas

Department of Transportation
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Substructures

Superstructure vs. Substructure

SUPERSTRUCTURE
|| SUBSTRUCTURE

DECK, RAILING,
GIRDERS

ABUTMENT [~
]
FOUNDATIONS 70-82-70" Continuous Composite
Weathering Sfeel Beam (WMCC) Spans FOUNDATIONS
Pile Bent Abutments & Column Bent Piers
52-0° Roadway

Kansas

Department of Transportation




Types of 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.

Kansas
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Types of Abutments 1

Kansas

Department of Transportation




Types of Abutments 2

C

"""" X
im im g
o £ e Ry
ABUTMENTS K&HS&S
Abutment Wings
« Straight Wings * U-Type
* Wings are aligned with * Wings are parallel to roadway
abutment « Used when grading around the
* Most used bridge is restricted and/or there
« Whenever possible, KDOT are other geometric restrictions.
prefers the use of straight
wings.

Kansas
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Abutment Foundations

* Pile Bent Abutments

* Most common

- Column Bent Abutments "

» Used only when required b |
y q y F”E//E‘ \m W
geology or when other special : [P i
conditions exist.

* Pedestal Type Abutment

PILE BENT TYPE ABUTMENT

Yz

—

w

el
HALF _FRONT ELEVATION
PEDESTAL TYPE ABUTMENT

Kansas
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Abutment Berm Considerations

Figure 2.1.3-1 Bridge Seat Clearance

Loy, EWS

DIAPHRAGM _ABUTMENT

SEAT ABUTMENT

BRIDGE_SEAT CLEARAMNCE

[tem [+ [ & ]
Slab Bridges ond Box Girders | 202 | I6¢
Girder Bridges s | 262

ansas
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Abutment MSE Wall Considerations

* Flexible Element
« MSE Wall

* Inflexible Element
* Bridge Abutments

* Allow elements to move
independently

;
Z
z
Z
Z
z
Z
Z
z
z
Z
z
Z
Zz
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
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Types of Piers

* Pile Bent Piers (Wall Pier)

» Arow of multiple piles encased in a concrete webwall
* Economical and normally used on low-level, short-span bridges.

* Generally not used for grade separations

* Column Bent Piers
* Typically 3 to 5 columns for standard roadway widths.

« Single Column Piers (Hammer Head Pier)
* More economical when used in high level bridges or in large river
crossings.

Kansas
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Column Bent Pier

Kansas
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Pile Bent Pier (Wall Pier)

Kansas
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Single Column Pier (Hammer head)

Department of Transportation
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Construction of Substructures 1

290" (Phase 1I)

70 3010 18-0"
| € Bridg Gr. _|_ Const. Jt.
Elov. B = Elov. C U
#5415 (Typ.) [S 20410 2oake 1.60% ey, A
+5A4 (EF) - ev.
#5411 = *543 (FF) 5846 528419
5-#8A/4 N T8  —
i
g 5 ‘ w5z -
3 N ssus = ‘
13 N e ||
L I i
3 SN =
BNy Cstirrup) % Elev. D
o ® +5A8 (Typ.)
N
é Iy #5A9
§ S| #547 (Typ) I n I T
3 LI =
TElev. £
[#541 4801
(5Typ§ Yoo A25 |#542 (EF) 4-#8A19) +5A2/ (EF)
- Spiral (Typ.) |1+ L]
L€ Begm A '€ Begm B £ Bean C|| 5 o) o olts - g
2 || 4 Spa. e 11" |I~4'| 8 Spa. @ 10%"= 611" _|I-4'| 6 Spa. & 0%t 6 Spa. @ 109"t _|1-4" ‘ 2
B T T -5z ] Z 7
46 ! 8-3 ! 66" ! 66" [

ABUTMENT ELEVATION

(Looking Upstation @ € Abutment tment *| Similar)
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Construction of Substructures 2

= 30
O o
ng e | & Brg. At
a/ 0| 16" 16 _| r|_ -6 -6 |
| % I,
| |
S e
4'x4' Fillet (Typ.) ;
B X% / #5410, #5411, L e *k
T anie o #5A12, or #5A13 .
g P AN : I
2 WiTh sfirrups] \M R )
. £ & NS (EF) 3 ‘ e
g % 2 H KoKk 3| . s
3 J <
2 3 5 |7 Err §
: = § ,
2 S #5A9 (upper . 3 ] \ | s
2 g N strrupin T N )
| g Sy, abut. beam a S, .
I aly ) N7 Kk ol N el xx
@ 3 g 2o . T (EF) N oo = -
. o || =M 8 S | == A poass
| #5A7 or #5A8 =M Spiral(Typ.) < N e e
;::/ N == J
S
o FHAK - s J — e
Cl.
€ Pile ¢ Pile
TYPICAL SECTION BETWEEN GIRDER TYPICAL SECTION AT GRDER
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Abutment Construction 1

» 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

Department of Transportation
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Abutment Construction 2

* Abutments

* Check form measurements
» Check Bar spacing
* Verify beam seats and/or girder

chairs.

* Girder Supports placed in the
substructure concrete

A<—|
23"
1% 10 10 1%
i~
: i
% (typ)_ | 1€ Girder

i Bearing Seat :
1 Elevation '\
i

€ Brg.
I Abut.
| L4xax¥%'x1-10"

1-6%"

3%

% |
"l
T

1

I

i

i

I

i

I

i

i

g
+

Const. Joint|

N Laxaxdix2-4
1\1%16'x2%" Slotted Hole

N\ Bar 5'x%e'x5"
A‘_I

ABUTMENT BEAM SUPPORTS
(10 Required)

N
\\Roughened i §‘ ‘
1 %60 hole

for %" o
H.S. Bolt

Section A-A

Kansas
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Abutment Construction 3

Kansas
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Abutment Construction 4

Kansas
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Pier Construction 1

¢ i s
= Const. JF 6 o6 56
#4PB5 (EF) 5-#9PB3  *5PB2
) o sy s | seoess gmc|  gead |
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SEF [+4PBE L - A
— ——
TTTTTT] -
LLLIT T T || == e
=
-9, 6 Sp0.0 Il = 630 1T | IF 6 Spa.0 I 0= 6-0° I3 3-0" 9@ Column
‘ | ‘ e s N
ISR e AN i RYEE AR
8 L3
k } A s B
ZaL - K L4
Zions® sapus [ Ty K\S@m o \"le — o 8 A
2apu3 | %® B

+4PU5
22

"0 056

L]
EB)

-

ELEVATION
(Looking Horf)

"0 0S3 (Pier *1)
o [ %0 054 (Fior #2) >
12-23051 (Pir +1
T30S Fiar 27

Kansas

Department of Transportation

20




Pier Construction 2

* Piers

* Column Forms
» Check diameter
* Free of rust
* Form release
* Not out of round

* Column Rebar
» Check diameter
 Bar size / spiral spacing
* Not racked

Kansas
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Pier Construction 3

* 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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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.

Kansas
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Pier Construction 4

 Bottom of Pier Cap Elevation / Top of Can Elevation

Department of Transportation
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710.3 Construction Requirements 1

* b. Handling and Placing Concrete
* Place concrete to avoid segregation of the materials and displacement
of the reinforcement.
* Fill each part of the form by depositing the concrete as near to the final
position as possible.

» Do not drop concrete in the forms a distance of more than 5 feet, unless confined
by clean, smooth, closed chutes or pipes.

» 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.

Kansas
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Concrete Placement 1

Kansas
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Concrete Placement 2

" Kansas

Department of Transportation
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710.3 Construction Requirements 2

* g. Removal of Forms and Falsework
* Do not remove forms and falsework without the Engineer’s approval.

* Do not remove forms and falsework until the minimum amount of time
required for strength gain has elapsed regardless if the concrete is fully
cured per Table 710-1

* Under normal conditions, the Engineer will allow removal of forms and
falsework according to Table 710-3

Kansas

Department of Transportation
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710.3 Construction Requirements 3

» Table 710-1: Minimum Cure Times and Curing Mediums
* Table 710-2: Concrete Load Limitations on Bridge Decks

 Table 710-3: Minimum Strength Gain Time Before Removal
of Forms & Falsework (Days)

Kansas
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TABLE 710-T: MINIMUM CUR]

ETTMES AND CURING MEDIUNMS

Kansas

Department of Transportation

Other formed surfaces

Minimum
Type of Work Cure Time Curing Medium and Use
(dayvs)
Bridge decks (full-depth decks with
multi-layer polymer overlays) Saturated burlap covered with white  pelycthylene
y 2 14 ; N T
Wet sheeting during the [4-day period. See subsection
Bridge subdecks (decks  with T10.3e.(5).
overlays)
Saturated burlap covered with white polyethylene
14 sheeting during the [4-day period. See subsection
. . 10.3e.(5).
Bridge decks (full-depth decks with Wet ) = 1
" Alfler the wet cure period, apply 2 coats of Type 2 white
no overlay) p 4 T
Plus liquid membrane forming compound. Place the first
o coat within 30 minutes of removing the sheeting and
Bridge Overlays (new and existing . . -
- = saturated burlap. Spray the second coat immediately
structures) 7 . = 5
Eonn after and at right angles to the first application.
Ting Protect the curing membrane against marring for a
Membrane o] e = 2 =
minimum of 7 days. The Engineer may limit work
during this 7-day period.
Apply 2 coats of Type 2 white liguid 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 m g 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 saturated burlap,
white polyethylene  shecting  or  other approved
impermeable material to be applied at ence for the
remainder of the cure time.
Formed surfaces will be considered completely cured
Mool Gk @l Gl & Geki Llpl)l:l llhc F,ngn‘iccr s pc.rmlsslol] to remove Ihc_ f:urms.
L - = 4 providing the forms have been in place for a minimum
wearing surfaces and bridge curbs -
Formed 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

Liouid membrane forming componngd

Table 710-1
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)

Span Length (feet)
Type of Work tLhc:: 10or | Greater | 10 to 20+ | Greater | Greater|
10 less than 10 20 ta 30 | than 20 | than 30
Cantilevered  Piers - Formwork
(supporting the picr beam) supported TH[4]* | 10%[6]*
on column
Column Bent Piers - Falsework 40 74 0%
supporting pier beam®** [41* [6]*
Forms and Falsework under slabs, 74 108 158
beams, girders, arches and 44 T 6] oy
brackets®**
RCB and RFB rop slabs not re-shored s e L
[ 4 O

Type of Work

Time (Days)™

Walls, Wing Walls and vertical sides of RCB and RFB structures

tensioning forces are transferred.

443+

Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for B
columns 2]
Spread Footing founded in rock — minimum before erecting forms and reinforcing steel for b
colurmns -
Columns for cantilevered piers -

1. minimum before supporting forms and reinforcing steel for the pier beam on the a2

column.

2, minimum before placing concrete for the pier beam 74[4]
Columns for bent piers -

1. minimum before erecting formwaork and reinforcing steel for the pier beam A

2. minimum before placing concrete for the pier beam 45 [2)*
Drilled shafts - minimum before ereeting forms and reinforcing steel for the columns 24
Floors for RCB and RFB structures on rock or a seal course nA
- minimum before erecting forms and reinforcing steel -
Floors for RCB and RFB structures on soil or foundation stabilization 48 2)
- minimum before erecting forms and reinforcing steel -
Do not remove forms or falsework from post tensioned elements until all applied post NA

31
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Table 710-3

* Contracters may reduc
rete is shown o have atfained a minimum strength of 65% of the specified . To accomplish this, v
nders, obtain the services of an approved laboratory to break them at the appropriate time and provide a report o the
de and under the same curing conditions, as the concrete they represent.

before form removal to the number of days shown in bra

#+ Remove the formwork from subdecks or ane-course ¢
Contractors may reduce the tine required before form removal to the number of days shown in brackets, provided the
attained a minimum strength of 75% of the specified £ . To accamplish this, prepare the necessary
ved laboratory fo break them at the appropriate time and provide a report o the
nd under the same curing conditions, as the concrete they represent,
pplemental cementitious materials are used October 1 thru April 201

1 Sec SECTION 204,

Table 710-1 Example

Other formed surfaces

Formed sides and ends of bridee
wearing surfaces and bridge curbs

4
Formed

What is the minimum cure time required for a formed bridge

abutment beam to be considered completely cured? What must
be done if the forms are removed before the end of the specified
cure period?

Formed surfaces will be considered completely cured
upon the Engineer’s permission lo remove the forms,
providing the forms have been in place for a minimum

of 4 days.

If forms are removed belore 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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Table 710-3 Examples 1 & 2

* Q1: Adrilled shaft was poured on April 15t. The drilled shaft
concrete used supplemental cementitious materials. What is the
minimum strength gain time required before erecting forms and
reinforcing steel for the columns?

* Q2: The columns for a bent pier were poured on May 1st. What
is the minimum number of days required before erecting
formwork and reinforcing steel for the pier beam? What is the
minimum number of days before placing concrete for the pier
beam? Assume no concrete cylinders have been tested.

Kan sas

Department of Transportation
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Table 710-3 Examples 3 & 4

* Q3: A pier beam for a column bent pier with falsework
supporting the pier beam was poured on May 15". The spans
between the columns are 15’-0”. Concrete cylinders were tested
and broke at 70% of the specified f'c. What is the minimum
strength gain time before removing the forms for the pier beam?

* Q4: What is the minimum strength gain time for the removal of
forms from an abutment? Assume no supplemental
cementitious materials were used and no concrete cylinders
have been tested.

Kansas
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Table 710-3 Examples (Q1)

Drilled shafts - minimum before erecting forms and reinforcing steel for the columns | 24

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

« Since supplemental cementitious materials were used and the
date was between October 15t and April 30, the minimum
strength gain time required before erecting forms and
reinforcing steel for the columns is 5 days.

Kansas
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Table 710-3 Examples (Q2)

Columns for bent piers -
1. minimum before erecting formwork and reinforcing steel for the pier beam
2. minimum before placing concrete for the pier beam

2.1
482

 ADoes not apply due to the date, even if supplemental cementitious
materials were used.

* * Does not apply because the contractor did not break cylinders.

» The minimum number of days required before erecting
formwork and reinforcing steel for the pier beam is 2 days.

* The minimum number of days before placing concrete for the
pier beam is 4 days.

Kansas

Department of Transportation
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Table 710-3 Examples (Q3)

* A Does not apply due to the
date, even if supplemental
cementitious materials were

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

Span Length (fect)

v T Toee e Tos TeoeTeedd « *Does apply because the

10

Cantilevered
(supporting the pis
L

o e s | 10016 concrete was shown to have

Coumm oo Taowone| . s attained at least 65% of f'c.
e R b | |ar| « The minimum strength gain
RCB and RFB top slabs not re-shored [74] [741 [](?], tlme before the removal Of

forms and falsework for the
pier beam is 4 days.
Kansas
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Table 710-3 Examples (Q4)

» Walls, Wing Walls and vertical
side of RCB and RFB
structures would apply to
abutments.

A Does not apply because

TerarwE wmono] Supplemental cementitious

Walls, Wing Walls and vertical sides of RCB and RFB structures 42y materials were not used .

» * Does not apply because the
contractor did not break
cylinders.

* The minimum strength gain

time is 4 days.
Kansas

Department of Transportation
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Measurement and Payment

* Concrete Structure Construction 710.4

» 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.

* Reinforcing Steel 711.4

* 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
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Superstructures

Superstructure vs. Substructure

SUPERSTRUCTURE

DECK, RAILING,
SUBSTRUCTURE GIRDERS
A T°T T 1T T T 1T 1N
— S T N T S B S N A % —
=S H = :
PIERS = |
| g
EAN m I - = ,,r”
TN SRS i ma— = ==
: ABUTMENT
FOUNDATIONS 70-82-7(C Continuous Composite

Weathering Steel Beam (WMCC) Spans
Pile Bent Abutments & Column Bent Piers
520" Roadway

FOUNDATIONS

Kansas
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Plan Orientation

Normal » Skewed

Kansas

Department of Transportation

Clear Span Structures in Kansas

1300
1200
1100
1000
900
800
700
600
500
400
300
200
10

o oS

25 Most Common Bridge Types - State Hwy System

RCSH PBMC RBGC RDGH SWGC SWCC WWCC SMCC WMCC SBMC SWGH SWCH RCSC RVSC WBMC PBMS RDGS PDGC RDGL SBCC XCSH WWCH SSGH RCSL SBMS

Kansas
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Reinforced Concrete Haunched Slab

* Maximum Span = 72’

* Falsework
* A GREAT deal of Falsework
, Required

S . icayy Reinforcement
4 ‘AE 5 B P * Lengthy Curing Period
S~ - Very Stout Bridge

Kansas

Department of Transportation

RCSH Falsework

=]
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Parabolic Haunch Formula

* Theory
» The vertical ordinate will vary with the square of the distance from the
PC.
(distance from PC)? * b
* Any Ordinate = a2

* Area = (a*b)/3

Kansas

Department of Transportation

RCSH Reinforcing Steel
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Prestressed Concrete Beam/Girder

» Spans from 60’ to 110’ are
typical
» Component Construction
* Rapid Assembly

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

Kansas

Department of Transportation

Fabrication

Kansas

Department of Transportation

10




Structural Steel Beam / Girder 1

» Generally Longer Spans > 110’
* Lewis and Clark Viaduct Maximum Span = 375’

* Bolting and Welding Required
» Experienced Labor and Inspection

 Special Deck Forming
* Very Flexible
* May Require Painting

K ansas
Department of Transportation

f Transp
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Structural Steel Beam / Girder 2

Dla(ansas

rtment of Transportation
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Structural Steel Girder 3

» Basic Parts

* Flanges
* Webs " L
- Stiffener '
+ Bearing [Web| _\ \(_
« Intermediate \

+ Connection

 Longitudinal

 Girder Ends
* Cross-Frames / Diaphragms
Bolts and Splices

Studs (field applied or shop
applied)

Intermediate Stiffner

Department of Transportation
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Structural Steel Beam / Girder 4

Kansas

Department of Transportation
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Structural Steel Beam / Girder 5

Kansas

Department of Transportation
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Steel Bridge Construction 1

» Basic Beam/Girder Types

* Rolled Beam
* From the mill
* | shaped
* Mill camber only (no vertical curve or dead load camber)
* 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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Steel Bridge Construction 2

* Basic Materials

» Weathering Steel (members, fasteners, washers, and DTI’s)

» Top of top flange painted

» 2D way from joint painted, Encased +2 inches
» Fascia and bottom on Plate girders with drainage over the side

* Non-Weathering Steel (Painted)

» Galvanized (Joints)

Kansas

Department of Transportation
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Structural Steel - Erection

 The contractor will provide:

* Detailed plan for the erection of
the structure (not for simple
structures).

» Shop details.

« Camber diagrams.

« List of field bolts (lot numbers
and certifications).

» Copy of the shipping statement
showing a list of parts and their
mass.

» Three Steps to Structural
Steel Erection
1. Assembly
2. Fit-Up
3. Bolting

» These are three separate
inspectable operation.

» Successful erection relies on
proper substructure
construction.

Kansas

Department of Transportation
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Steel Bridge Construction 3

* Erection Bolt must be clearly identifiable as an erection bolt.
They are the contractor’s 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.

Kan sas

Department 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




710.3 - CONSTRUCTION REQUIREMENTS

(b. Handling & Placing Conc.) p. 700-40

b. Handling and Placing Concrete. At a progress project meeting prior to placing concrete. discuss with
the Fngineer the method and equipment used for deck placement: lnclude the equipment for controlling th
evaporation rate, procedures used to mmimize 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 10, 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, in the early morning or on another day. The evaporation rate (ag
determined in the American Concrete Institute Manual of Concrete Practice 305R, Chapter 2) 1s a function of air
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
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HER HE E tion Rate Chart
" vaporation rate art,
[ Relative [ \ Concrete remperarure =
|__humidity, percent 10 F I 7 1 0 _1 70 0 42
WIS g. y P-
9 00E
' . 62° ambient t t
ambient temperature
% relative humidi
* 52% relative humidity
* 60 concrete temperature
.
* 20 mph wind velocity
40 5 e 2
e, Wind velocity b
mpll Effect of concrete and air temperatures, relative humidity, and wind velocity on the rate of evaporation of
08 20| surface moisture from concrete. This chart provides a graphic method of estimating the loss of surface
Rate of ) moisture for various weather conditions. To use the chart, follow the four steps outlined above. When the
evaporation, 0.7 / [evaporation rate exceeds 0.2 Ib/ft'/hr (1.0 kg/ m/hr). measures shall be taken to prevent excessive moisture |
b/sq frhr bl ¥ loss from the surface of unhardened concrete; when the rate is less than 0.2 Ib/ft/hr (1.0 kg/m’/hr) such
i / § measures may be needed. When excessive moisture loss is not prevented, plastic cracking is likely to occur.
To use this chart: )
Ente ith 0.5
humidity. 0.4 |
2. Move nght to / . . I
: (Fog/ with Wind Breaks)
b gy S AR RN
4. Move left: read approximate
Tate of evaporation. ( N o) Fog ) K

Department of Transportation
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710.3 - CONSTRUCTION REQUIREMENTS

(b. Handling & Placing Conc.) p. 700-40

Just prior to and at least once per hour during placement of the concrete, the Engineer will measure and record
the air temperature, concrete temperature, wind speed and humidity on the bridge deck. The Engineer will take the air
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/fr/hr. take actions (such as cooling the concrete,
installing 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 piping.

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

Uniformly consolidate the concrete without voids.
ansas

Department of Transportation

Pump Truck circa
1990 Kansas
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(Take mud samples from wherever the boom is
during deck placement to get representative Kansas
Sa m p I e . ) Department of Transportation

(b. Handling & Placing Conc.) p. 700-40

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 msertions are made on a maximum spacing of 12-inch 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 in 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 mmimum of 72 hours on structures that are fully supported with falsework: (Haunched Slabs)

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

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

(Plate Girders or Rolled Beams)

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

Follow TABLE 710-2 for load limitations after concrete placement. Prior to permitting approved traffic on|y~
the bridge deck, construct temporary bridge approaches and maintain them in a condition to prevent damage to the
bridge ends.

nansas

tment of Transportation
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(Mud placement, Single Drum Screed, Gang Vibrators)
(CHECK/RECORD Cover & Fillet Depths at 10" Points)  [Kansas
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710.3 - CONSTRUCTION REQUIREMENTS

(d. Finishing) p. 700-43 (location not in sequence)

(Calculate fillet depths at each of the 10" points from
survey for depth checks during pour. Dry run of screed
machine. Verify clearance checks at each 10t point.
Record screed arm height.)

Before placing concrete. position the finisher throughout the proposed placement ‘
area allowing the Engineer to verify the reinforcing steel positioning.

* Nofe: The thickness of the beam fillefs measured befween the fop
of the beam and the bottom of the 8)/o" deck wili be 1%5° at

_______ abutment and pier Jocations. It will vary at alf ofher locations.

a ) 5!
______ Pl '8z One
:Course Deck

TyplcalOverhang Detalls

: € Beam ‘E’ : F 3 & Beam G| ansas

Department of Transportation
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Longitudinal Reinforcing

Bar Ties

Bar Chairs Spacer Frames

Kansas

Department of Transportation
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Ensure all screed rail jacks are positively secured

to top of deck or slab form I\

Y
e

Epoxy touch up paint Kansas

Department of Transportation
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710.3 - CONSTRUCTION

REQUIREMENTS

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.

Trregular sections may be fmished by other methods approved by the Engmeer. Remilorced 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

Department of Transportation
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Float Train c. ‘90 (Transverse Grooving now done by
multi-blade diamond arbor, see Sub-Sec. f., p. 700-46)

Kansas

Department of Transportation
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710.3 - CONSTRUCTION REQUIREMENTS

(e. Curing & Protection) p. 700-44

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.

Maintain a damp surface until the wet burlap 1s 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 1s 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 After the wet cure period, apply 2 coats of Type 2 white

liquid membrane forming compound. Place the first
no overlay)

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 I<ansas

during this 7-day period_ Department of Transportation

17

710.3 - CONSTRUCTION REQUIREMENTS
(e. Curing & Protection) p. 700-44

Kansas

Department of Transportation
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?’ 731 (Area Prep for

Patching)

732 (Machlne Prep )
o .

Kansas

Department of Transportation
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731 — AREA PREP. FOR PATCHING

(a. General p. 700-116

731.1 DESCRIPTION

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.

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 ... SECTIONS 401 & 402
Aggregates for Concrete Not On Grade ... S ...SECTION 1102
B Concrete Curing/Precure Materials ... ..DIVISION 1400

Reinforcing Steel
Epoxy Resin Base Bondir
Rapid Set Concrete Patching Materials*
*When specified in the Contract Documents.

On bridge decks that do not receive a concrete overlay. use coarse aggregate complying with SECTION
1102, except grading must adhere to TABLE 731-1.

DIVISION 1600
DIVISION 1700
SECTION 1716

TABLE 731-1: AGGREGATE GRADATION
Sieve Size Percentage Retained
4 0
0-10
15-50
90-100 |'S aS

_ - __ _ransportation
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731 — AREA PREP. FOR PATCHING

(a. General p. 700-116)

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 injury to the sound concrete and
reinforcing steel.

Unless specifically noted in the Contract Documents, the Contractor may not 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 hanmers heavier than a
nominal 15-pound class to remove the 6-inch edge. Operate jack hammers and chipping hammers at an angle to

prevent damage to the sound concrete.
K ansas

Department of Transportation
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1. Locate and mark beams if working on a
steel structure.

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

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

=11SAS

Department of Transportation
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Fig. 731-1 is CONFUSING!!

(1) Remnforcing. Remove all scale and heavy rust from steel bars.
hammers. wet sandblasting is prohibited. If reinforcing is left exposed. and signs of rust appear. the Engineer may

When concrete 1s removed by jack

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

Area delineated by the

Engineer as Area
Prepared for Patching

Vert. Chip Line 1" Deep (Typ.)

Partially Embedded

.

Exposed Reinforcing

~Aansas

Department of Transportation
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731 — AREA PREP. FOR PATCHING (a. General p. 700-116)

2) Bonding of Reinforcing Steel.

less than ¥ the bar depth is embedded in concrete.
FIGURE 731-2

(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 ¥ mnch. A bar may be considered bonded by the Engineer even 1f

Disintegrated Concrete Y

Disimtegrated Concrete

Removai Line

Loss of Bond

Reinforcing 8ar

Sound Concrete

Concrete Removal Line

clearance of % inch.

(b) All Reinforcing Bars Other Than the Top Layer of Transverse Bars. Where more than Y2 the
diameter of the steel 15 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 ans aS
bars to a depth that shall permit concrete to bond to the entire periphery of the bar with a minimum

Department of Transportation
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TCHING DETAILS

be required.

of removing unsound concrete and bituminous patches
from the bridge deck, cleoning reinforcing bars, fitling

the removed patched areas with concrele and preparing
the enlire area of the deck for SFO. Quaniily shown is
an estimate of the areas involved. The exacl areas shall
be determined ty fapping, befors, during and after chipping
cpsration 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.

Kansas
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Traffic Lane 1+

Uniform

Slab Thickness

delineator fo be used is
fic control sheefs.

O The fype of fraf
found in the fr

+F See "Consiruotion Si

ging’ sheef for iraffic lane and roadway widths.

AGirder Spacing /4 or as directed by the Engineer.

##Note: Cutting the wearing surface back fo €
Bridge, concrate removal, all material, equipment,
and labar necessary for this item shall bs
Subsidiary to ofher ifems.

SUMMARY OF QUANTITIES

-+ 4

Girders at
(Typ. Spacingl

T{Typ. Overhang)

* PATCHING SEGUENCE: When large areas of full depih
fches are needed in tis ared. they shall be patched in
segments. The segments of full depth palch shall be g
maximum of B=0' in length paralel fo the cenferline of
bridge with a minimum of 8'-0" between segments.
After the patches in the initicl segments have cured, the
areas batwean fhe segmenis shall be patched.
The segmental patching will not be required it adequate
shoring is provided 7o support the deck and curbs.

mEM NS QUANTITY
@MINIMUM REBAR SPLICE LENGTHS
S, Minimum_Spiice_Langths (inches!
Machina Preparation { ) Sq. vds| Lxisting Br Si2e |5 ohing Gr. 40 ks Bars | Exist
\rea Prepared for Patching q. Yds] *4 12
Area Prepared for Patching {Full Depth) q. Yds :{: 13
Silica Fume Overlay (1 Vo' 5. Yds. +
Reinforcing Steel (Repair) (Grade 603 (Epoxy Coaled) (Sel Price)| Lbs. 35
Waterial for Silico Fume Overloy (Sef Price) . Vs +5 ¥
HMA-Conmercial Grads (Class A) Tons :" ? Z -

NOLLV.LMOdSNVHL 40
LNAKLYVAEd SYSNYY

39vd| o

+ See KDOT Spacifioations when hydroblasting is used for machine preparation.

I, increase the above

plicing epoxy coated reinforcing stee
lengths by 207,

WLap lengths are based on g Class B splice. Use the minimum splice

length corresponding to the grade of the existing reinforeing in the deck.

349dldd 43ddI9 —
ONIHOLVd MO3d-L€.
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Ela - PATCHING SEQUENCE: The concrete removal shall be completed in >
g C C 0
HIE | HECA DATHNG SERMEIE stages, beginning with removal of detericrated concrete in Area(@.
P {showing soq . cther lans simitar) if more than 15 longitudinal bars in Area(Dare dstonded for o w P N
HE distance o greater than 4 1. along the bars, the conarete
o * Spon Length /4 or as directed by fhe Enginser. ‘ renosal shal stop and fhe paich area itled with Concrele Grods 4.0 (AE)
B The patch shall cure o minimum of 3 days befare concrete romovl
= | B resumes in thaf area. Foliowing fhe completion of work in Area(D,
z|z concrate removal may begin in Ares ). Conorefe removal sholl nat begin
a | in Area (@) unfil the palching concrate in od Jacent Ares(Dhas curad m
Mz 6 minimum of 3 days. The moxizum $i2 of ary full degth pafch shail
E|° be limited fo 4 1, x & f1. in any direction. Fully debonded bars —
: in Aroa(Q) shall ba fimited 1o the same 4 ft. x 8 1. moximum
SUMMARY OF QUANTITIES patch size. Alf patching and BOWS concrate shall cure aocording fo fhe ‘ ’
ifi prior 1o aliowing tratfic on hat ians.
TEW UNITS QUANTITY
@UINIHUM REBAR SPLICE LENGTHS
— 7 —
H Wochine Preparation ( ISg. vds. Exisling Bar Size [ 0 kol B
7| Area Prepared for Patching g. ¥ds.
om| [Area Propared for Patohing (Full Degit) q. Vds.
2| [Sitica Fume Overlay ¢ 5% I5q. ¥ds.
29| [Reinfarcing Sieel (Repair) (Grade 80) (Epoxy Codled) (Sel Pricel| Lbs.
3": | Material for Silica Fume Overlay (Sef Price) u. Yds.
28| [HuaCommsroiat Grods (Cioss A1 Tons Z -
A -
o -15 3 icing epoxy coated reinforcing steel, increase the above
152 St ngihs by 20%.
= (5% 00 KDOT iFicati hen | ing is used f chir ation. . . .
e +See KDOT Specifications when tydroblasting is used for machine preparatior @Lap lengths are based on a Ciass B splice. Use the minimum splice al l SaS
langth corresponding o the grade of the existing reinforcing in fhe deck. = 5
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732 — MACHINE PREP.

(p. 700-121)

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

28



717 — BRIDGE OVERLAYS

p. 700-91

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
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
|§ansas

401-2.

Department of Transportation
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717.3 — BRIDGE OVERLAYS - Const. Req.

(b. Surface Prep.) p. 700-92

TABLE 717-1: PORTLAND CEMENT CONCRETE OVERLAY PRODUCTION REQUIREMENTS

Total Placed Surface Area per Bridge
(Square Yards)

Minimum Cubic Yards per Hour

0-328 1.0
329-492 1.5
493-656 2.0
Qver 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

Check the finish machine clearance above the prepared surface before concrete 1s placed to obtain the
hickness specified 1n 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 is 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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717.3 — BRIDGE OVERLAYS

(c. Placing Concrete) p. 700-92

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.

Nansas
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717.3 — BRIDGE OVERLAYS

(f. Weather Limitations) p. 700-93

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 — MULTI-LAYER POLY OVERLAYS

p. 700-109

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 B anS aS
(2) As provided by the polymer concrete overlay supplier in a prequalified system. DIVISION 1700.

Department of Transportation
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729 — MULTI-LAYER POLY OVERLAYS

p. 700-109

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 1s 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.

.ansas
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729 — MULTI-LAYER POLY OVERLAYS

p. 700-110

l (e) Wet sand blasting is prohibited. l
(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
distribution of the polymer materials at the specified rate on 100% of the work area
) 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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729 — MULTI-LAYER POLY OVERLAYS

p. 700-110

¢. 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, o1l 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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729 — MULTI-LAYER POLY OVERLAYS,

Continued...

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

. Basically, if you get one of these Projects, read
through it as best you can, then call Dan Wadley at
Materials and he’ll come out and help you.

|< an
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CIT Structures
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1.Curing
* Curing mediums
* Wet Burlap
* Liquid membrane-forming compounds
* White polyethylene sheeting
* Formwork

Department of Transportation
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2.Curing - 15-07011-R01 - 710.3 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 placementis 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 saturated 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 saturated
burlap. When times of delay are expected to exceed 15 minutes, cover all concrete that has
been placed, but not finished, with saturated burlap. Maintain the curing so that moisture is
always present at the concrete surface.

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

When an impermeable sheeting materialis used, lap each unit 18 inches with the
adjacent unit. Place and weight down the impermeable sheeting material so it willremain 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 it with acceptable
material.

Kansas
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TABLE 710-1: MINIMUM CURE TIMES AND CURING MEDIUMS

o Minimum
u r I n g Type of Work Cure Time Curing Medium and Use
.

(dayy)

Bridge decks (full-depth decks with
multi-layer polymer overlays) 14 Saturated burlap covered with white polyethylene
Wet sheeting during the l4-day period. See subsection
Bridge subdecks (decks with 710.3e.(5)

overlays)

Saturated burlap covered with white polyethylene
sheeting duning the 14-day period. See subsection
T10.3e.(5)
After the wet cure period, apply 2 coats of Type 2 white
liquid membrane forming compound. Place the first
coat within 30 minutes of removing the sheeting and
saturated burlap. Spray the second coat immediately
after and at nght angles to the first application.
Protect the curing membrane against marring for a
minimum of 7 days. The Enginecer may limit work
during 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.
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 saturated burlap.
white polyethylene sheeting or other approved
impermeable material to be applied at once for the
der of the cure time.
Formed surfaces will be considered completely cured
upon the Engineer’s permission to remove the forms,
4 providing the forms have been in place for a minimum
Formed | 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. I:< al I S aS

Department of Transportation
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Bridge decks (full-depth decks with Wet
no overlay)
Plus
Bridge Overlays (new and existing
structures) 7
Curing

Membrane

Formed sides and ends of bridge
wearing surfaces and bridge curbs

Other formed surfaces




4.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. Give marred or otherwise damaged applications an
additional coating. If rain falls on the newly coated concrete before the
film has dried sufficiently to resist damage from the rain, or if the film is
damaged by any other means, apply a new coat of the membrane to the
affected portion equal in curing value to the original application.

Kansas
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5.Curing —710.3 e. Curing and Protection

(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 saturated 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 burlapcovered surface, or other
approved devices until the concrete has set sufficiently to allow foot traffic. At that time,
place soaker hoses on the saturated burlap, and supply running water continuously to
maintain continuous saturation of all burlap material to the entire concrete surface. For
bridge decks with superelevation, place a minimum of 1 soaker hose along the high edge
of the deck to keep the entire deck wet during the curing period.

If the concrete surface temperature is above 90°F, do not use polyethylene
sheeting in direct sunshine during the day for the first 24 hours of the specified curing
period (TABLE 710-1).

Kansas
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6.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, prior to beginning concrete placement,
provide materials on site to maintain the concrete temperature between 40 and 90°F as
measured on the surface of the concrete. Suitable materials consist of straw, additional
burlap or other blanketing materials or housing and artificial heat.

Keep the surface of the concrete moist by the use of an approved moisture
barrier such as saturated 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.

(6) Thermal Shock. After the completion of the required curing period, remove the curing
and protection to prevent rapid cooling of the concrete so that the concrete temperature
does not fall more than 25°F during the first 24 hours.

Kansas
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/.Curing
* Foundations and
Substructures

* In the Forms
with Burlap and
Poly

* Footings
* Abutments

* Pier Columns
and Caps
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3.Curing

* Superstructure
* Bridge Decks
e Starts with

Environmental
Conditions

* Evaporation
Rate

*<0.2 Ib/sq ft/hr

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

Kansas
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9.Curing

* Superstructure

* Bridge Decks

* Figure 710-1

* Equal to or above
0.2 Ib/ft2/hr, take
actions to create
and maintain an
evaporation rate
less than 0.2
Ib/ft2/hr

| Relariv, I - :
ea‘t.\; ent IOC// (Iom'r Sl
/;{‘9 oor
/ Vi 90F
-
/// %A
SOF
/A /// ;‘/
// %// w/ "°:
W ZLara%
= P, it 8,
40
40 50 60 70 S0 90 100 .
Air temperature, ‘Wind \':.ocir_\' 2F
deg F mp
0.8 :374
Rate of
evaporation, 0.7 2]
Ib/sq fr/hr / 15
To use this chart: e /
1. Enter with air 0.5 5
:‘:::u‘?:: relative i ) L /
i — | |y .
3. Move down to wind 0.2 "]
— / -
3. Move Jeft: read approximate | g3 // e e B
Tate of evaporation. A ——
° f—] Jrss—
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10.Curing

* Superstructure
* Figure 710-1

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
Lb/ft2 /hr (1.0 kg/ m2 /hr), measures shall be taken to prevent
excessive moisture loss from the surface of unhardened concrete;
when the rate is less than 0.2 lb/ft2 /hr (1.0 kg/m2 /hr) such measures
may be needed. When excessive moisture loss is not prevented,
plastic cracking is likely to occur.

Kansas
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11.Curing

* Superstructure

e Cover within 15
minutes

* Fully Saturate
burlap before
placing on
concrete surface

Department of Transportation
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12.Curing

* Superstructure

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

Kansas
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13.Curing

* Superstructure

* Do not mar
concrete during
placement

* Maintain damp
surface

Kansas
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14.Curing
* Superstructure

* Maintain the wet
burlap in a fully
wet condition

* Place Soaker
Hoses, supply
running water
continuously

Kansas
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15.Curing

« Superstructure

* When
impermeable
sheeting is
used, lap each
unit 18”

Depariment of Transportation
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16.Curing

* Superstructure

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

Kansas

Department of Transportation
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17.Curing
*710.3 e. Curing
* Table 710-1

* Minimum Cure
Times and Curing
Mediums

* Note the
specified type of
liguid 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 | o | duwingthe ld-day period.
overlays)
Wet burlap covered with white polyethylene sheeting

14 during the 14-day period.

. . W £ g I , 2 PA
Bridge decks (full-depth decks with et f\ﬁe} the wet cure penold apply 2 coats of Type \\lnlte
10 overlay) liquid membrane forming compound. Place the first

Plus coat within 30 minutes of removing the sheeting and

Bridge Overlays . blmlap Spray the second c\va'rmmledlalely 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.

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 d be subjected rto S
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 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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18.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 . . .
YErpos ¥s) 14 Wet burlap covered with white polyethylene sheeting
. ) W ing -day period.
Bridge subdecks (decks with Wet during the 14-day period
overlays)
Wet burlap covered with white polyethylene sheeting
14 during the 14-day period.

. . Wet After the wet cure period. apply 2 coats of Type 2 white
Bridge decks (full-depth decks with At the wet il pertod, app-y ype = ¥ fir
bo overlay) liquid membrane forming compound. Place the first

Plus coat within 30 minutes of removing the sheeting and
Bridge Overlays l?_lulap Spray the S?COH( c'oat.umnedlarely 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
19
19.Curing
* Superstructures
Appl}; 2 coats of "fype 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 mairing 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 upon the Engineer’s permission to Temove the forms.
o ) . . 4 providing the forms have been in place for a minimum
wearing surfaces and bridge curbs =
= = Formed of 4 days.
) 3 If forms are removed before the end of the 4-day cure
Other formed surfaces P . . e
period, cure the surface with an application of Type 1-D
liquid membrane forming compound. [< ans aS
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20.Curing

* Superstructures

* Load Limits during cure period Table 710-2

TABLE 710-2: CONCRETE LOAD LIMITATIONS ON BRIDGE DECKS

Days after

concrete is placed Element

Allowable Loads

1* Subdeck, 'one-course deck or 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.
7.8 Concrete overlays Legal Loads; Heavy stationary loads with the

Engineer’s approval ***

Subdeck, one-course deck or post-

%A s A
] tensioned haunched slab bridges

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

Subdeck, one-course deck or post-

s A 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
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21.Curing

* Superstructures

* Load Limitations
during cure
period

* Table 710-2

* 3 days placing
reinforcing steel
and form work

* Maintain wet
cure

Kansas

Depariment of Transportation

22




22.Curing

* Superstructures

* Load Limitations
during cure
period

* Table 710-2

* 14 days Legal
Loads

* Maintain wet
cure

Department of Transportation
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Curing
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Concrete and
Reinforcing
Steel Test
Review

Keys to being successful

* 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
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Concrete and Reinforcing Steel
Review 1

» Concrete Slump:

» The designated slump for a concrete mix design is 3”. What is the acceptable
slump range?
» Designate a slump for each concrete mix design that is required for satisfactory

placement of the concrete application. Reject concrete with a slump that limits the
workability or placement of the concrete.

+ If the designated slump is 3 inches or less, the tolerance is + % inch, or limited by the
maximum allowable slump for the individual type of construction.

+ If the designated slump is greater than 3 inches the tolerance is + 25% of the
designated slump.

» For drilled shafts the target slump just prior to being pumped into the drilled shaft is 9
inches. If the slump is less than 8 inches, redoes the concrete with admixtures as
permitted in subsection 401.3i.

* Do not designated a slump in excess of 5 inches for all other structural concrete.

Kansas
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Concrete and Reinforcing Steel
Review 2

 Concrete Slump:

» The designated slump for a concrete mix design is 3”. What is the
acceptable slump range?

»+ 3" < 3” — Tolerance is + %"
° 3!! — 3/4" = 21/4"
° 3” + 3/4" = 33/4"

» The acceptable range is 2" to 3%”

Kansas
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Concrete and Reinforcing Steel
Review 3

* Placement Time:

« 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.

Kansas
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Concrete and Reinforcing Steel
Review 4

* 401.8 — 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: AMBIENT AIR TEMPERATURE AND
AGITATED CONCRETE PLACEMENT TIME
Time limit agitated concrete must he
placed within, after the addition of Admixtures

T = Ambient Air Temperature
at Time of Batching (°F)

cement to water (hours)
m

T=75 14 All Cases
T5=T=<9% 1 None
75 < T <90 1 Y% Set Retarder
Time limit agitated conerete must be Admixtures

Te= Concrete Temperature at

time of placement (°F) placed within, after the addition of

cement to water (hours)
)
Y

90 =T All Cases
Otln._r cu1|:_||r_1m_1.\ mn_lnhulmg o 3, All Cases
quick stiffening of concrete

Department of Transportation




Concrete and Reinforcing Steel
Review 5

* Placement Time:

« 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.

* The maximum time allowed for placement of the concrete after
water is added to the mix is 1 hour (See 401.8.a)

Kansas

Department of Transportation

Concrete and Reinforcing Steel
Review 6

* Placement Time:

« 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.

* The maximum time allowed for placement of the concrete after
water is added to the mix is 1.5 hours (See 401.8.a)

Kansas
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Concrete and Reinforcing Steel
Review 7

* Placement Time:

* 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.

* The maximum time allowed for placement of the concrete after
water is added to the mix is 45 minutes (See 401.8.a)

* If concrete temp. = 90°F, 45 min. placement time

Kansas

Department of Transportation




Falsework &
Form Construction
Review

F&F-1

Example Questions:

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

1. Structural Element?
Single Column Bent

2. Type of Work?
Pier Beam Formwork

Department of Transportation




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 20 to 30 | than 20 | than 30

Cantilevered Piers - Formwork

(supporting the pier beam) supported TAI41* | 10*[6]*
on column
Cohmm Bent Piers - Falsework [ ,a 75 10°
supporting pier heam** [4]* s/
Forms and Falsework umder slabs, -4 104 15
beams,  girders, arches and | 4° :1 + 6 107
Drackets*** W s 1]
RCB and RFB top slabs mot e shored T 7 0
top slabs not re- 4T HI I61
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures Arge
1 . Structural Element? Do not backfill according to SECTION 204, until 3 days after forms are removed. 4711
Footing Supported on Piles - minimum cure before erecting forms and reinforcing steel for A
. < < 44
Single Column Bent columss &
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 4t 2

columns

Columns for cantilevered piers -
1. before supporting forms and remforcing steel for the pier peamromthe =-1"1]’
column

2' Type Of WOl/k? 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 L
Pier Beam 3. minimum before placing concrete for the pier beam 4427
Drilled shafts - mi before erecting forms and reinforcing steel for the collimns 24
FO rm W’()rk 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 foundation stabilization 44pp

- minimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all japplied post NA
tensioning forces are fransfemred. I < anSaS

- 4 DayS D — Department of Transportation

Example Questions:

Q2: 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 7-3”. No test specimens
were made. How many days between the deck placement
and when the deck forms can be removed?

1. Structural Element?
Deck, girders spaced at 7.25 Ft.

2. Type of Work?
removal of Deck Forms

Kansas
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
9 Span Length ifeet)
1 . StI'llCtuI'al Elelllent . 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
Cohmm Bent Piers - Falsework [ ,a 75 10°
supporting pier heam** [41* [61*
Forms and Falsework umder slabs, 4 a 54
beams.  girders.  arches  and| [:1]— ;g]— [;6]—
brackets**+*
= 75 z
Type of work? RCB and RFB top slabs not re-shored - i o
Renq o0 Val Of | Type of Work Time (Days)
“ Walls, Wing Walls and vertical sides ¢f RCB and RFB structures Arge
FOF”1 g Do not backfill according to SECTION 204, until 3 days after forms are removed 4711
: Footing Supported on Piles - minimmuhn cure before erecting forms and reinforcing steel for A
column: - 44
= 4 DayS 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 4501
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 L
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mi 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 foundation 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. an S aS
Department of Transportation

Example Questions

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 7-3”. No test specimens
were made. Supplemental cementitious materials were
added. How many days between the deck placement and
when the deck forms can be removed?
1. Structural Element?
Deck, girders spaced at 7.25 Ft
with S.C.M. s

2. Type of Work?
removal of Deck Forms Kansas

Department of Transportation




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

1. Structural Element? T

Span Length (feet)

Type of Work than 10or | Greater | 10 to 20+ | Greater | Greater|
2 |- 5 N y 1 than 10 10 to 30 | than 20 | tham 30
Deck, 7.25 Ft. span 1 | e |t 030 [ than 20 f than
Cantilevered Plers - Formwork
(supporting the pier beam) supported 74 [4]* | 10°[6]*
on column
Column Bent Piers - Falsework 42 TE 10%
supporting pier beam** [4]* [61*
Forms and Falsework under slabs, _. -4 104 154
beams, ders, hes ¥ - + pi
2. Type of Work? peams, | gedes,aches U oy
X 75 75 108
RCB and RFB top slabs not re-shored g o+
Removal of 5 o 8 fs7
Tvpe of Work Time (Days)
o \
Forms Walls, Wing Walls and vertical sides 4 RCB and REB stucnues .
Do not backfill according to SECTION 204, until 3 days after forms are removed. 473
Footing Supported on Piles - minimmuh cure before erecting forms and reinforcing steel for L
columns 470
4 DayS Spread Footing founded in rock — munimum before erecting forms and remforcing steel for 44
columns =
A — add 3 DclyS Footing supported on piles - mmimum cure before erecting forms and reinforcmg steel for 48 7
columns
TO [al = 7 DayS Columns for cantilevered piers -
1. minimum before supporting forms and reinforcing steel for the pier beam on the 4407
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 24
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
- munimum before erecting forms and reinforcing steel
Do not remove forms or falsework from post tensioned elements until all applied post NA
|| tensioning forees are ransferred. an S aS
Department of Transportation

Example Questions:

Q5: Wing Walls for a RFB was placed October 3. No

Supplemental Cementitious materials were added. How

many days between the concrete placement and the
removal of forms if no test specimens were made?

1. Structural Element?
Wing Walls

2. Type of Work?
removal of Wing Wall Forms

Kansas
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TABLE 710-3: MINIMUM STRENGTH GAIN TIME BEFORE REMOVAL OF FORMS &
FALSEWORK (DAYS)
Span Length (feet)
Type of Work II]‘::; l0or | Greater | l0to | 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
9 Cohmm Bent Piers - Falsework [ ,a 75 10°
supporting pier beam** [41* [61*
1 * StruCtural Element * Forms and Falsework under slabs, S 10% 154
. beams.,  girders.  arches  and 4% :1 + 6 16 _
Wing Walls brackers* ur| . foy
7% 78 104
R.CB and RFB top slabs not re-shored M M 167"
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures .
9 Do not backfill according to SECTION 204, until 3 days after forms are removed ]
2. Type Of V V Ork . Footing Supported on Piles - minimum cufe before erecting forms and remnforcing steel for 45
- col =
Ren/l OVCIZ (0} Spread Footing founded in rock — minimuin before erecting forms and reinforcing steel for
I 94
- columns =
FO]”]’”S Footing supported on piles - minimum cuge before erecting forms and reinforcing steel for Ao
columns s
Columns for cantilevered piers -
1. mminmum before supporting forms gnd remforcing steel for the pier beam on the 4501
column
— . 2. i before placing concrete for fhe pier beam TAET
=4 Days e forbemt
1. minimum before erecting formwork and reinforcing steel for the pier beam L
2. 1 before placing concrete for the pier beam 4421+
Drilled shafts - mi 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 foundation 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.
\ANSas

Department of Transportation

Example Questions:

QO6: 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?

1. Structural Element?
Deck, girders spaced at 11 Ft.
+ Cylinders made, broke on Day 4
Requirement for: + = reduce days if attain 65% of t’c
0.65(4000) = 2600 psi Needed
break of 2800 > 2600 req’d, OK.
Remove forms on Day 3 after breaks.

2. Type of Work?
removal of Wing Wall Forms Kansas

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']‘::; 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 AT | 10*[6]*
on column
Column Bent Piers - Falework [ 4 75 10°
supporting pier beam** [41* [61*
1. Structural Element? Forms and Falsework under slabs, . 72 | 100 154
beams.  girders.  arches  and | 47 i + g
) o [4] 161 [10]
pp brackets*+*
Wing Walls R.CB and REB top slabs not e shored a i I
op slabs not re- M M 16T
Tvpe of Work Time (Days)
Walls, Wing Walls and vertical sides of RCB and RFB structures
f k() Do not backfill according to SECTION 204, until 3 days after forms are removed
2 . Type (0) N VOIK/ Footing Supported on Piles - minimum curp before erecting forms and reinforcing steel for 450
colunms T
Ren1 Oval Of Spread Footing founded in rock — minimurh before erecting forms and reinforcing steel for 0a
. colunms -
FO]”’”S Footing supported on piles - mimimum cur¢ before erecting forms and reinforcing steel for A e
columns 4
Columns for cantilevered piers -
[3 ] Days 1. minimum before supporting forms and remnforcing steel for the pier beam on the 451
column
Lk, . 2. minj before placing concrete for the pier beam TAIT
if *cylinders made i —
N . 1. minimum before erecting formwork and reinforcing steel for the pier beam ze
broke above R@q d.? 2. minimum before placing concrete for the pier beam 44y
Drilled shafts - mini before erecting forms and reinforcing steel for the columms 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 foundation stabilization 4
O = O 2]
)/(,S . R(’n/l()‘)(’ a[ 3 - minimum before erecting forms and reinforcing steel o
Do not remove forms or falsework from post tensioned elements until all applied post -
DayS tensioning forces are transfemed. NA an S aS

Department of Transportation
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700 STRUCTURES

TEMPORARY SHORING
CONTROLLED DEMOLITION
DRILLED SHAFTS

PILING

7041 DESCRIPTION 700-15

704.2 MATERIALS 700-15

7043 PILE DRIVING EQUIPMENT 700-15

a General 7F00-15

b Hammers for Steel Piles, Steel Sheet Piles and Shells for Cast-in-Place Conc. Pile 700-15

[ Hammers for Pre-Stressed Concrete Pile 700-16

d Vibratory Hammers T700-16

e, Additional Equipment 700-16

f. Leads 700-16

B Hammer Cushion 700-16

h Pile Driving Head T00-16

i Water Jets TF00-16

7044 CONSTRUCTION REQUIREMENTS 700-17

a. ‘Order Lists, Piles and Test File 700-17

b.  TestPile [Special) 700-17

[ Driving Piles 700-17

d. Bearing Values and Required Penetration 700-13

e. Filing Restrike Procedure 700-13

f. Pile Cut-Off and Pile Painting 700-20

E- Cast-In-Place Concrete Piles 700-20

h Sheet Pile 700-20

7045 MEASUREMENT AND PAYMENT 700-21

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 PERMANENT DECK FORMS 700-33
Department of Transportation
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705
706
707
708
709
710

Say there was a question about the (finished)
smoothness of a bridge deck: where would one
look?

STRUCTURAL STEEL FABRICATION
BEARINGS AND PADS FOR STRUCTURES
EXPANSION DEVICES
FALSEWORK AND FORM CONTSTRUCTION
STEEL PERMAMNENT DECK FORMS
COMNCRETE STRUCTURE CONSTRUCTION
710.1 DESCRIPTION
710.2 MATERIALS
710.3 COMNSTRUCTION REQUIREMENTS
Falsework and Forms
Handling and Placing Concrete
Construction Joints, Expansion Joints and End of Wearing Surface Treatment

Finishing

a o o w

m

Curing and Protection
Grinding and Grooving

—h

g. Removal of Forms and Falsework

h. Bridge Number Marking
710.4 MEASUREMENT AND PAYMENT

700-22
700-32
700-33
700-35
700-39
700-40
700-40
700-40
700-40
700-40
700-40
700-42
700-43
700-44
700-46
700-47

700-43
700-49
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710 CONCRETE STRUCTURE CONSTRUCTION
710.3 CONSTRUCTION REQUIREMENTS

d. Finishing

d. Finishing, Finish all top surfaces, such as the top of retaming 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 swiface.

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 conerete, position the finisher throughout the proposed placement
area allowing the Engineer to verify the reinforeing steel positioning.

Trregular sections may be finished by other methods approved by the Engineer. Remforced 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. see subsection 710.3f,
for grooving requirements.

Kansas

Department of Transportation
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710 CONCRETE STRUCTURE CONSTRUCTION
710.3 CONSTRUCTION REQUIREMENTS

d. Finishing

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 reinforcing steel positioning.

Trregular sections may be finished by other methods approved by the Engineer. Reinforced conerete 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, see subsection 710.3f.
for grooving requirements.

Kansas
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705
706
707
708
709
710

Say there was a question about the form removal
for ornamental (structural) rubbed finish work:
where would one look?

STRUCTURAL 5TEEL FABRICATION
BEARINGS AND PADS FOR STRUCTURES
EXPANSION DEVICES
FALSEWORK AND FORM CONTSTRUCTION
STEEL PERMAMENT DECK FORMS
COMNCRETE STRUCTURE CONSTRUCTION
710.1 DESCRIPTION
710.2 MATERIALS
710.3 CONSTRUCTION REQUIREMENTS
Falsework and Forms
Handling and Placing Concrete
Construction Joints, Expansion Joints and End of Wearing Surface Treatment

a n oo

Finishing

Curing and Protection

Grinding and Grooving

Removal of Forms and Falsework

m o

h. Bridge Number Marking
710.4 MEASUREMENT AND PAYMENT

700-22
700-32
700-33
700-35
700-39
700-40
700-40
700-40
700-40
700-40
700-40
700-42
700-43
700-44
700-46
700-47
700-49
700-49

16




710 CONCRETE STRUCTURE CONSTRUCTION
710.3 CONSTRUCTION REQUIREMENTS

d- Removal of Forms and Falsework

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 Engincer, 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
elapsed regardless if the conerete 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. ormamental 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 conditions, the Engineer will allow remowval of forms and falsework according to TABLE
710-3. The determination of the time requirement for the removal of forms commences after all the conerete 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

Department of Transportation
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710 CONCRETE STRUCTURE CONSTRUCTION
710.3 CONSTRUCTION REQUIREMENTS

d- Removal of Forms and Falsework

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 atforded the concrete.

Do not remove forms and falsework until the minimum amount of tume required for strength gain has
elapsed regardless if the concrete s fully cured per TABLE 710-1.

If forms are removed before expiration of the cure period, mamtaim 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 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 1s 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

Department of Transportation
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Say there was a question about minimum

production rate for a concrete bridge overlay:
where would one look?

7

717.1
717.2
717.3

717.4

BRIDGE OVERLAYS 700-91
DESCRIPTION 700-91
MATERIALS 700-91
CONSTRUCTION REQUIREMENTS 700-91

a. Equipment 700-91

b. Preparation of Surface 700-92

[ 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 700-33

j- Correction of Unbonded Areas 700-93
METHOD OF MEASUREMENT AND BASIS OF PAYMENT 700-93

Kansas
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717 BRIDGE OVELAYS

717.3 CONSTRUCTION REQUIREMENTS

a.

Equipment

717.3 CONSTRUCTION REQUIREMENTS
a.
uniform thickness of conerete slightly above finish grade in front of an oscillating sereed or sereeds. The finishing
machine will be inspected and approved by the Engmeer before work is started on each project.

Equipment. Use a finishing machine consisting of a mechanical strike-off capable of providing a

Use a minimum of 1 oscillating sereed capable of consolidating the concrete 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 mintmum 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 consclidate the width of the lane to be paved:

Forward and reverse motion under positive control;

Supporting rails which are fully adjustable (not shimmed) 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 conerete 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 sereed above. may be used for

finishing the overlay concrete in lieu of an oscillating sereed. Equip the drum roller to vibrate by either a factory or

Kansas

Department of Transportation
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717 BRIDGE OVELAYS

717.3 CONSTRUCTION REQUIREMENTS
a. Equipment

717 - BRIDGE OVERLAYS

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 finishing new conerete at the following mininmm rates shown in TABLE 717-1.

TABLE 717-1: PORTLAND CEMENT CONCRETE OVERLAY PRODUCTION REQUIREMENTS
Total Placed Surface Area per Bridge Minimum Cabic Yards per Hout
!Sﬂuare Yards)
0-328 1.0
329-492 L5
493-656 2.0
Over 656 2.5

Kansas

Department of Transportation
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CIT Structures

Pile Driving Review

il

Department of Transportation

1. 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
e Addition
* Subtraction

Department of Transportation

f Transpi




2. 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

3. Pile Driving Review
* Pile Designation

*HP 12 X 53

.l( V24 = pile

*12” in width and depth
*Weighs 53 Ibs. per foot

Department of Transportation

f Transp




4. 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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5. Pile Driving Review
* Diesel Hammer




6. Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hamimer Pile Tyvpe Formula
. . 2 W H
Gravity Timber P
S+1.0
Steel
N W H w
Gravity Steel Shell $+035 : WX i
Steel Sheet 5033 LW+
Air/Steam 2 W H
3 . P=———
(Single Acting) AllTETES S+0.1
Air/Steam 2 E
; P=
(Double Acting) All Types

Delmag and
< McKierman-Terry™ AT

Link-Belt™ All Types

*diesel hammers

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

P = safe bearing power in pounds

W = weight in pounds, of striking part of hanuner

H = height of fall in feet

nergy 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

Department of Transportation

7. Pile Driving Review
* Delmag Diesel Hammer Pile Formula

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

Kansas

Department of Transportation




8. Pile Driving Review
* Pile Driving Review

* Pile isa 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

9. 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

f Transp
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10. Pile Driving Review
* Delmag Diesel Hammer Pile Formula

P= 67040

0.10+o.1(}55/*T

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

Department of Transportation
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11. 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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12. Pile Driving Review

* Delmag Diesel Hammer Pile Formula

P= 67040

0.10+0.10

13
13. Pile Driving Review
* Delmag Diesel Hammer Pile Formula
P= 67040
0.20

14




14. Pile Driving Review

* Delmag Diesel Hammer Pile Formula

P = 335200 Ibs /2000

P=168 tons

Kans as
Department of Transportation
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15. Pile Driving Review

* Air/Steam Hammer
* Single Action
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16. Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hamimer Pile Tyvpe Formula
P
Gravity Timber P= 2w H
S+1.0
Steel .
Gravity Steel Shell W H | —— i
Steel Sheet N c—
Air/Steam W H
. . P="———
(Single Acting) AllTpes S+0.1 >
AlTTSTes St B |
(Double Acting) R S+0.1
16 W H
Delmag and All Types P=——o
McKierman-Terry* o8P s+0.1 |
Link-Belt* All Types

*diesel hammers
*% For diesel hamumers. the quantity X/W shall not be less than 1.
P = safe bearing power in pounds

W = weight in pounds, of striking part of hanuner

H = height of fall in feet

nergy 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

Department of Transportation
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17. Pile Driving Review

* Conmaco Air/Steam Hammer

P= 2 W H
S+ 0.1

Kansas

Department of Transportation
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18. 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
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19. 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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20. Pile Driving Review

* Conmaco Air/Steam Hammer

P= 65000
0.05+ 0.1

21
21. Pile Driving Review
* Conmaco Air/Steam Hammer
P= 65000
0.15

22




22. Pile Driving Review

* Conmaco Air/Steam Hammer

P =433333 Ibs /2000

P=217 tons

Kans as
Department of Transportation

23

23. Pile Driving Review

* Gravity Hammer
* Steel H-Pile

24




24. Pile Driving Review

TABLE 704-1: PILE FORMULAS

Hamimer Pile Tyvpe Formula
p—
Gravity Timber p— g
Steel
Gravity Steel Shell

Steel Sheet

An/SteanT

(Single Acting)
Air/Steam

(Double Acting)

A Type

All Types

Delmag and

McKierman-Terry* All Types

Link-Belt™ All Types

*diesel hammers

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

P = safe bearing power in pounds

W = weight in pounds, of striking part of hanuner

H = height of fall in feet

nergy 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

Department of Transportation

25. Pile Driving Review

* Gravity Hammer w/ Steel H Pile

P=3WH ( W
S+(0.35) | (W+X)

Kansas

Department of Transportation




26. 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 lbs

* Height of fall 8 feet
* 1.0” total in 5 blows for an average penetration 0.2 inches

Department of Transportation
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27. 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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28. Pile Driving Review

* Gravity Hammer w/ Steel H Pile

P= 3 4050 8{4050}

0.55 5745

29
29. Pile Driving Review
* Gravity Hammer w/ Steel H Pile
P= 97200 | 4050
0.55 5745

30




30. Pile Driving Review

* Gravity Hammer w/ Steel H Pile

P= 176727 {OJOSJ

31
31. Pile Driving Review
* Gravity Hammer w/ Steel H Pile
P= 124593 Ibs / 2000
P=62tons

32




Pile Driving Review

Department of Transportation

33




	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	4.01 Structures Standard Specs.pdf
	Slide 1: CIT – Structures Standard Specifications
	Slide 2: Specifications?
	Slide 3: Order of Hierarchy: 
	Slide 4: Divisions Relevant to Structures:
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



