
2026 
CONSTRUCTION 
ACADEMY

STRUCTURES 
SESSION



PURPOSE

• Target Audience: FDOT staff 

& Consultant Project 

Administrators

• Educate about structures 

construction 

• Review Specifications and 

CPAM

• Review and Incorporate 

lessons learned



IMPORTANT 
TERMS & DOCS

• Construction Project 

Administration Manual (CPAM)

• Standard Specifications for 

Road and Bridge Construction 

(Division 1 and II)

• FDOT Self Study Courses 

(Structures Inspection and 

Critical Construction Issues)

• EOR, CEOR, Department 

Approved Specialty Engineer, 

Engineer 



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



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

• EOR QC CHECKPRINTS REQUIRED

(5-1.4.1.9)



SPECS 5-1.4.2 SHOP DRAWINGS SUBMITTAL AND REVIEW REQUIREMENTS



CPAM 8.11 CONTRACTOR 

INITIATED SUBMITTALS

• CATEGORIES OF SUBMITTAL:  

• REQUEST FOR INFORMATION (RFI) 

• REQUEST FOR CORRECTION (RFC) 

• REQUEST FOR MODIFICATION (RFM) 

• NONCONFORMANCE REPORT (NCR; AKA 

RFC)

• ENGINEERING ANALYSIS REPORT (EAR)

• PROCESS/PROCEDURE COVERED IN CPAM

• 17-ITEM TRACKING LOG FOR EACH SUBMITTAL 

The expected response time for RFMs and RFCs will 

be the same as specified for shop drawings in 

Section 5-1 of the Standard Specifications (45 days), 

or as specified in the Request for Proposal for Design-

Build projects. (Copy paste from CPAM) 5.1.4.6 below

CPAM 8.11.8 has timelines for response time, can 

range from 2 to 15 days depending on priority level 

and escalation matrix in CPAM



Despite its apparent 

simplicity, RFIs frequently 

pose challenges, often 

leading to delays, conflicts, 

and legal implications

Some common abuses of 

construction RFIs include 

submitting excessive RFIs for 

minor issues, using RFIs to 

shift blame or responsibility, 

and generating RFIs without 

proper research or 

documentation. These 

abuses can lead to project 

delays, confusion, and 

unnecessary disputes.







EAR



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

• 10.3.6: 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

CONTAINMENT



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 (SHEAR STUDS) 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 

Structures Engineer

• COMPLEX OR CATEGORY II BRIDGE ISSUES:

• STEEL

• SEGMENTAL

• MOVABLE

• POST-TENSIONED

• CHANGES TO AS-BUILT CONDITION 

• MODIFICATION OF PLANS/ COST SAVINGS INITIATIVES

• 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—TEMPORARY BRACING



Spec 346—Plastic Concrete 
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 per Spec 460 
only if Engineer approval or 
if on the Plans

• No welding of SIP forms to 
flanges

• Bending of reinforcement 
with Engineer’s permission

• Store rebar above ground 
on dunnage

• 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 DEFAULT MATERIAL REQUIREMENT FOR 

STRUCTURAL STEEL SUPERSTRUCTURES IS WEATHERING STEEL IF 

4 MILES FROM THE COAST OR GREATER

• IF SITE CONDITIONS ARE ACCEPTABLE, 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



Spec 462 & 960 – Post-
Tensioning

• OLD SPECIFICATIONS UTILIZED PREAPPROVED PT SYSTEMS WHICH CAN STILL BE FOUND ON FDOT’S

WEBSITE: STRUCTURES DESIGN OFFICE POST-TENSIONING JAN 2016 LATER SPECIFICATIONS

• NEW APPROACH RELIES ON CEI/EOR TO REVIEW PT SHOP DRAWINGS AND TEST REPORTS FOR

EACH PROJECT. 

• COMPONENTS AND SYSTEMS DETAILED IN THE APPROVED PT DRAWINGS MUST BE ADHERED TO

WITH NO SUBSTITUTIONS (EXCLUDING LOCAL ZONE REINFORCEMENT)

• THE SENSITIVITY OF PT SYSTEM PERFORMANCE TO THE COMPONENTS AND WORKMANSHIP OF

INSTALLATION REQUIRE STRICT ADHERENCE TO THE APPROVED PT SHOP DRAWINGS THAT MUST BE

ENFORCED BY THE CEI  

https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm
https://www.fdot.gov/structures/cadd/standards/approvedptdrawings/approvedptdrawings.shtm


Spec 462 & 960 – Post-
Tensioning

• CURRENT SPECIFICATIONS 462 HAVE ADOPTED A NEW DEHUMIDIFICATION PROCEDURE TO ENSURE 
STANDING WATER AND MOISTURE IS REMOVED FROM TENDONS UTILIZING FLEXIBLE FILLER PRIOR TO 
TENDON INSTALLATION AND FLEXIBLE FILLER INJECTION

• KEY POINTS TO BE AWARE OF:

• ENSURING THE DUCT STAYS DRY BEFORE AND AFTER TENDON INSTALLATION

• STORAGE REQUIREMENTS FOR COMPONENTS

• ENSURE PROPER CONCRETE CONSOLIDATION AROUND CONGESTED ANCHOR REGIONS WITH LOCAL ZONE REINFORCING

• ACCURATELY INSTALL AND POSITION/SUPPORT PT SYSTEMS PRIOR TO CONCRETE PLACEMENT (DUCT SUPPORTS, SPIRAL POSITIONING, 
ETC.)

• ENSURE ALL CONTRACTOR FIELD TESTING CONDUCTED PRIOR TO CONCRETING; CONTRACTOR INSPECTIONS

• ADHERE TO THE TIME LIMITATIONS OUTLINED IN 462 FOR TIME BETWEEN TENDON INSTALLATION AND FILLER INJECTION AS WELL AS TIME 
BETWEEN FILLER INJECTION AND POUR-BACK CONSTRUCTION

• MOCK-UP REQUIREMENTS 

• GROUT PROBLEMS

• FLEXIBLE FILLER PROBLEMS



Training and Reference 
Tools

https://www.ctqpflorida.com/

State Construction Office Training: Self Study

State Construction Office, Structures Webpage

http://www.fdot.gov/construction/

State Structures Design Office Website

http://www.fdot.gov/structures/

• 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 TRAINING: SELF STUDY

• STATE CONSTRUCTION OFFICE, STRUCTURES WEBPAGE

• (HTTP://WWW.FDOT.GOV/CONSTRUCTION/)

•     STATE STRUCTURES DESIGN OFFICE WEBSITE

• (HTTP://WWW.FDOT.GOV/STRUCTURES/)

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


Contact
Krickstein.torres@dot.state.fl.us

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

• STATE CONSTRUCTION STRUCTURES ENGINEER

• KRICKSTEIN.TORRES@DOT.STATE.FL.US

• (850) 414-4190 

CONSTRUCTION STRUCTURES WEBSITE:  

•     HTTPS://WWW.FDOT.GOV/CONSTRUCTION/STRUCTURES/STRUCTURES.SHTM

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