
2021 Construction Academy

Structures Session



Purpose

• Educate about 
structures 
construction 

• Review 
Specifications and 
CPAM

• Much to know, 
remember, and keep 
track of  so:



CPAM Sections

• 8.4 – Shop and Erection Drawing Process

• 8.11 – Contractor Initiated Submittals

• 10.2 – Prestressed/Precast Concrete Components

• 10.3– Concrete Construction

• 10.4 – Coatings & Asbestos Removal, Handling and Disposal and 
Structural Steel Coating Issues

• 10.6 – Underwater Bridge Construction Inspection 

• 10.7 – Post-tensioned Bridges

• 10.9 – Structural Steel & Miscellaneous Metal Components

• 10.10 – Bridge Construction Issues that Must Involve State Construction 
Office Staff

• 10.11 – General Structures Construction Issues



CPAM 8.4 Shop and Erection 
Drawings Process

• Nine (9) Item Shop Drawing Tracking Log (number, 

status, status of  EOR review, etc.)

• Schedule of  submittals required within 60 days of  

the start of  contract

• At weekly progress meetings Contractor reports 

latest shop drawing priorities, updates



CPAM 8.4 Shop and Erection 
Drawings Process



CPAM 8.11 Contractor 
Initiated Submittals

• 3 Categories of  Submittal:  

• Request for information (RFI) 

• Request for Correction (RFC) 

• Request for Modification (RFM) 

• Process/procedure covered in CPAM

• 17-item tracking log for each submittal 



CPAM 10.3 Concrete 

Construction

• Spec. 400-21, Disposition of  Cracked Concrete: the 
number of  cracks, average crack width, length of  
cracks taken into account

• CPAM Section 10.3.5, Mass Concrete Control Plan 
(MCCP)

• CPAM Section 10.7, Crack and Joint Inspection of  
Post-Tensioned Bridges



CPAM 10.3 Concrete Construction



CPAM 10.3 Concrete 
Construction

• Crack inspection 3X: 1) after casting, 2) all dead 
loads, 3) all live loads

• Early discovery allows crack monitoring and 
correction of  other components to prevent more 
cracks

• Crack Maps denoting length, width, depth, location

• Disposition of  Cracks:

• Structural or 

• Non-structural—Engineer makes the determination!



CPAM 10.4 Paint & Asbestos 
Removal, Handling & Disposal and 

Structural Steel Coating Issues

• Hazardous but also potentially hazardous waste:

• Asbestos Containing Material (ACM)

• Lead

• Coating Concerns:  

• Surface preparation

• Bolts, caulking gaps and seams—stripe coating 

• Faying surfaces

• Testing for chloride, sulfate and nitrate concentrations

• Containment

• Discuss concerns at pre-operations meetings



CPAM 10.4 Paint & Asbestos 
Removal, Handling & Disposal 

and Structural Steel Coating 
Issues

• Blast media for paint 

removal/surface prep

• Ferrous (top) 

• Steel grit (below)



CPAM 10.4 Paint & Asbestos Removal, 
Handling & Disposal and Structural Steel 

Coating Issues

Stripe coating of  irregular surfaces



CPAM 10.4 Paint & Asbestos Removal, 
Handling & Disposal and Structural Steel 

Coating Issues

Containment and Coating/Metallizing



CPAM 10.6 Underwater Bridge 
Construction Inspection

• Initial inspection of  voided concrete/cylinder piles

• Other pile types, Engineer makes decision 

• Final underwater inspections for all projects by: 

• FDOT prequalified Consulting Firm (Maintenance)

• FDOT Structures Maintenance



CPAM 10.9 Structural Steel and 
Miscellaneous Metal Components

• Records must be kept of:

• Job Inspection Snug Tight Torque Test for Bolts

• Rotational Capacity Test for Bolts (ROCAP)

• Steel Girder Shear Connector Bend Test

• Fabrication schedule

• Consultant Inspection of  fabrication

• Non-compliances of  fabricated components



CPAM 10.9 Structural Steel and Miscellaneous 
Metal Components



CPAM 10.9 
Structural Steel 

and 
Miscellaneous 

Metal 
Components



CPAM 10.9 
Structural Steel and 

Miscellaneous 
Metal Components



CPAM 10.10 Bridge Construction Issues that 
Must Involve State Construction Office Staff

• Complex or Category II Bridge issues:

• Steel

• Segmental

• Movable

• Post-tensioned

• Changes to As-Built condition 

• Modification of  Plans

• Non-compliances of  Steel/Prestressed items



CPAM 10.11 General Structures 
Construction Issues

• Notifying District Structures Maintenance Engineer 

of  in-service dates and acceptance inspections

• As-Bid vs. As-Built Load Ratings—changes?

• Department-owned temporary bridging



Specification Sections

• 5 – Control of  the Work

• 346 – Portland Cement Concrete

• 400 – Concrete Structures

• 450 – Precast Prestressed Concrete Construction

• 460 – Structural Steel and Miscellaneous Metals

• Not all Structures Specs specifically addressed 

here



Spec 5—Construction Affecting 
Public Safety

• Construction Affecting Public Safety

• Signed and sealed erection plan prior to erection

• Daily inspections of  structure

• Specialty Engineer certification prior to opening facility 

below

• Signed and sealed stability calculations

• Table of  Temporary Bracing Details



Spec 5—Construction Affecting 
Public Safety



Spec 5—
Construction 

Affecting 
Public Safety



Spec 346—Plastic Properties

• Every load requires water cement ratio (w/c) calculation

• Slump test when there is question of  water content–

consistency must be observed for each truck

• When water is added at the site, truck must be retested 

• Test trucks after rejected truck for slump—including the 

first adjusted truck and begin a new LOT

• Also included are temperature, air entrainment

• VT/CEI/Engineer verifies roughly once per four LOTs



Spec 346—Plastic Properties



Spec 346—Concrete Class, 
Sampling, Transit Time

• Department-approval of  reduced sampling frequency

• Higher class concrete can be used for lower strength

• Transit Time is the time for all concrete to be 
discharged from the truck taken from when water is 
first introduced

• Placement Time of  15 minutes after Transit Time to 
get concrete to its final position; time extension may 
be requested



Spec 346—
Delivery 
Ticket



Spec 346—Mass Concrete

• Mass Concrete Control Plan

• Temperature readings every 6 hours until:

• Max temperature differential (35°F max) and 

• Max temperature (180°F max) and diminishes

• Controls remain until core temperature within 50°F of  
ambient

• Specialty Engineer must be engaged to advise if  issues 
arise



Spec 346—
Mass 

Concrete



Spec 346—Mass Concrete



Spec 400—Footing 
Placement

• Cofferdam preparation—seal 
concrete or precast “bathtub”

• Water seepage

• Standing water prior to 
concrete placement

• Primary pump capacity plus 
backup pump

• 20 inch or less lift thickness when 
placing concrete

• Mass concrete monitoring devices 
protected during concrete placement



Spec 400—
Deck 

Placement

• Placement sequence/ 
direction

• Screed demonstration

• Curing compound 
applied within 120 
minutes of  initial 
placement 

• Compound spread 
rate/quantity reported 
to the Engineer

• Placement and 
maintenance of  curing 
blankets (over barrier) 



Spec 400—Deck Placement



Spec 400—Deck 
Placement

• Evaporation rate determined by:

• Air temperature, relative humidity 

• Concrete temperature

• Wind Velocity (15 mph max)

• If  evaporation rate exceeds 0.1 lbs/ft2/hr
including:

• Evaporation retarder

• Water fogging

• Chilled mix water 

• Wind screens



Specs 400/450—
Camber

• Monthly camber estimates in 

the precast yard

• Camber tolerance of  1 inch 

from design camber in Plans

• Contractor takes appropriate 

actions (400-7.13.1) to get 

girder stirrups to “fit” with 

the deck



Specs 400/415/460/502—
Rebar, SIP Forms, Shear 

Connectors

• Field welding permitted per Spec 460 if  
on the Plans

• No welding of  SIP forms to flanges

• Bending of  reinforcement with 
Engineer’s permission

• Store rebar above ground

• Shear stud installation in the field with 
bend testing



Spec 6—Buy 
America

• Buy America applicable 
to steel incorporated in 
the finished work, not 
the temporary condition

• Not just for Projects 
with FHWA funding 
during Construction

• Included if  the corridor 
had FHWA funding 
through PD&E

• Mill certs need state 
“Made in USA”



Specs 400/460/461—
Bearings, Anchor 

Bolts
• Inspection of  bearings for 

deformation and general condition

• Anchor bolt hole misalignment

• Expansion and contraction from 

temperature



Spec 460—Material

• The Department requires structural steel 

superstructures to be fabricated with weathering steel 

if  4 miles from the coast or greater

• Painting not required, reduction in maintenance costs 

over the life of  the bridge

• Exceptions permitted but must be approved by the 

Chief  Engineer, requiring justification by the District



Spec 460—Structural Steel and 
Miscellaneous Metals

Weathering steel girders



Spec 460—Bolting

• Turn-Of-Nut method

• ROCAP/Job-Inspection Snug 
Tight Torque performed in the 
field 

• Bolt tightening sequence

• Erection Plan

• DTI’s – Direct Tension Indicators



Spec 460—Bolting



Spec 460 
Skidmore-
Wilhelm 
Tension 

Calibrator

Spec 460—Turn of  
Nut Bolting



Spec 460—
Bolting

• Checking Snug

Tight Tension 

with a Calibrated 

Torque Wrench



Contractor’s 
Engineer of  

Record



Qualifications and 
Certifications

CTQP Concrete Field 
Technician - Level I

CTQP Concrete Field 
Inspector - Level II

CTQP Grouting 
Technician - Level I & 2

CTQP Post-Tensioning 
Technician  - Level I & 2

ACI, PTI, and ASBI issue 
certifications for 
successful completion

ASBI Certification in 
Flexible Filler Injection

Technicians certified by 
these agencies 

Not considered qualified 
for FDOT work until 
qualification by CTQP



Training and Reference Tools

• Office of  Construction and CTQP Websites contain most structures construction 
training materials including piles and drilled shafts as downloads

• https://www.ctqpflorida.com/

• Structures Related Websites:  

• State Construction Office, Structures Webpage

• (http://www.fdot.gov/construction/)

• State Structures Design Office Website

• (http://www.fdot.gov/structures/)

https://www.ctqpflorida.com/
http://www.fdot.gov/construction/
http://www.fdot.gov/construction/
http://www.fdot.gov/structures/
http://www.fdot.gov/structures/


Contacts

• State Construction Structures Engineer

• david.wagner@dot.state.fl.us

• (850) 414-5246

• Construction Structures Engineer

• Vacant

• (850) 414-4141

Construction Structures Website:  

• https://www.fdot.gov/construction/structures/Structures.shtm

mailto:david.wagner@dot.state.fl.us
https://www.fdot.gov/construction/structures/Structures.shtm

