STRUCTURES SPECIFICATIONS
FOR BRIDGE CONSTRUCTION
ISSUES

John Westphal, P.E.
State Construction Office
January 2017



Introduction

ADiscuss Defective Materials, as ORIDA
defined within the Specifications DEPARTMENT

ARecent changes related to Defective o
TRANSPORTATION

Materials in Section 6
AEngineering Analysis Report (EAR) FDOT\

STANDARD SPECIFICATIONS
FOR
ROAD AND BRIDGE
CONSTRUCTION

JANUARY 2018




FDOT\)
Thi nk about [

AHow to deal with defects?
AThe reality is they occur

ADefective Materials must be
either Repaired or Removed
and Replaced

AUltimately, Public Safety most
Important!
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EAR Specs

6 CONTROL OF MATERIALS
0-4 Defective Materials

AMaterials not meeting
Specification requirements
considered Defective

AAlternative to rejection,
Engineering Analysis

Alnitiate within 30 days of
rejection

6-4.1 Engincering Analysis: As an exception to the above, within 30 calendar days of
the termination of the LOT or rejection of the material, the Contractor may submit to the
Engineer a proposed Engineering Analysis Scope to determine the disposition of the material.
The Engineering Analysis Scope must contain at a minimum:

I. Description of the defective materials,

2. Supporting information, testing or inspection reports with
nonconformities, pictures, drawings, and accurately dimensioned deficiency maps as necessary.
For cracked elements, provide drawings showing the location, average width, depth, length, and
termination points of each crack along the surfaces. Provide the distance from each termination
point to a fixed reference point on the component, such as beam end or edge of tlange,

3. Proposed approach of investigation and analysis.

4. Name and credentials of the proposed Specialty Engineer or
Contractor’s Engineer of Record who will perform the engineering analysis,

5. Proposed testing laboratories, qualified in accordance with Section 103-
7

Upon approval of the Engineering Analysis Scope by the Engineer, the Specialty
Engineer or Contractor’s Engineer of Record may perform the engineering analysis as defined in
the approved scope and submit a signed and sealed Engineering Analysis Report (EAR) to the
Engineer. The EAR must contain at a minimum:

|. The approved Engineering Analysis Scope.

2. Any investigations performed and the associated results obtained,

3. Analysis and conclusion.

4. Proposed disposition of the matenal, addressing the performance and
durability of the proposed action.

Provide as appropriate:

1. Written evidence of a previously approved comparable deficiency and
its repair.

2. Documented research demonstrating the effectiveness of the proposed
repair,

3. Engineering calculations.

A Specialty Engineer, who is an independent consultant, or the Contractor’s
Engineer of Record as stated within each individual Section shall perform any such analysis
within 45 calendar days of the Engineer’s approval of the Engineering Analysis Scope. complete
and submit the EAR. The EAR must be signed and sealed by the Specialty Engineer or the
Contractor's Engineer of Record that performed the engineering analysis. The Engineer will
determine the final disposition of the material afier review of the EAR. No additional monetary
compensation or time extension will be granted for the impact of any such analysis or review.
6-5 Products and Source of Supply.
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EAR Specs
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Pop Quiz
Who Is designated in the Specs to do + SEEMS LEGIT
repair work?

The Engineer of Record

a

b. The Specialty Engineer E
c. The Contractorés E| /
d
e

Both b and c
None of the above

The AContractor ds En g it pp—— | € (
the fiSpecialty Engi ne il |
given in the Specifications that grant authority

to perform respective categories of work.
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EAR Specs

6 CONTROL OF MATERIALS

Engineering Analysis Scope must
contain at a minimum:

1. Description of defective materials

2. Supporting info, testing, photos,
drawings, and crack maps

3. Proposed approach of
Investigation and analysis

4. Specialty Engineer or
Contractoros Eng:

5. Testing labs
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EAR Specs

6 CONTROL OF MATERIALS
EAR must be Signed & Sealed and contain at a minimum:
1. Approved Engineering Analysis Scope
2. Investigations and results
3. Analysis and conclusion
4. Performance and durability of proposed repair
Provide as appropriate:
1. Previously approved repair of similar deficiency
2. Research showing effectiveness of proposed repair
3. Engineering calculations
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Ineering analysisi who can do what?

FDOT) wansporTATION

——

Construction

Home

About FDOT Contact Us

Office of Construction / Engineering Area / Specialty Engineer

Contractor's Engineer

This table provides brief clarifications to the works that are allowed to be performed by Contractor's Engineer of Record, Department Approved Specialty
Engineer and Specialty Engineer as defined in Specification Section 1. For definitions, additional information and further clarifications refer to Specification

Maps & Data

E-Updates | FL511 | Mobile | Site Map

Search FDOT...

Offices Performance

Projects

Section 1.
Work Type Contractor's Engineer of Record D';‘:Jlr;:ﬁ;tlgg?;g:?d Specialty Engineer
Re-design Yes No No
Cost Savings Initiative Proposal Yes Mo No
Petalls of the permanent work not fully detailed Yes Yes Yes
in the plans
Design and details of the permanent work
declared to be minor or non-structural including Yes Yes Yes
minor repairs
Design and details of the permanent work
declared to be major or structural including Yes Yes® No
major repairs
Design and drawings of temporary works, such Yes Yes Yes

as falsework, formwork, etc.

*The work must also be checked by another Department Approved Specialty Engineer




Construction Specifications Covered by
6-4 Defective Materials Provisions

10



R RRRRREEEESEEEEEEEBBBB—mFDOT
Defective Materials in Construction

346 PORTLAND CEMENT CONCRETE

346-3.2 Drilled Shaft Concrete

AMaintain a minimum 5 inch slump throughout elapsed time
AElapsed time exceeding slump loss data

AEAR by Specialty Engineer to address structural adequacy
and voids

346-3.3 Mass Concrete

AConcrete not in compliance with Mass Concrete Control Plan
A35°F differential or 180°F max temperature exceeded

AEAR by Specialty Engineer to address strength and durability

11



R RRRRREEEESEEEEEEEBBBB—mFDOT
Defective Materials in Construction

346 PORTLAND CEMENT CONCRETE
346-4.2 Chloride Content Limits for Concrete Construction
AChloride test results exceed allowable, per Table 4

AEAR by Specialty Engineer to address service life of the
concrete and address corrosion

346-10.2 Investigation and Determination of Structural
Adequacy

AConcrete greater than 500 psi below minimum strength

AEAR required with full structural analysis that addresses
strength and durabillity of the concrete

12
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Defective Materials in Construction

400 CONCRETE STRUCTURES

400-21 Disposition of Cracked
Concrete

AENngineer documents cracking

AWidth, length and location
documented on necr

ACracks monitored for growth
throughout construction

AENngineer classifies cracks as either: Sl eass
nonstructural or structural g )

i Y

13
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Defective Materials in Construction

Table 2
DISPOSITION OF CRACKED CONCRETE BRIDGE DECKS
[see separate Key of Abbreviations and Footnotes for Tables 1 and 2]
Cracking Significance Range per LOT ™
) Occasional Moderate Severe
Crack Width Isolated 0.005% 0.017% 10<0.029% | 0.029% or
Elev. . 5 | less than 0.005% B o ’ ’ T ) ’
i Range (inch}'™ 1o=0.017% eir,
Range - -
400-21.5.1 Nonstructural Cracks
L] L] ] x=crackwidth | S | MA| EA |SA| M EA SA | MA EA S| M|E
A A A A A
Tab I eS 1 & 2 x =0.004 N | NT | NT | NT | NT | NT NT NT NT
T
= 0.004=< x < N | NT | EIY¥ | NT | NT |EIM | EI'M | EIY | EI'M
= 0.008 T M M
- L W . “J: LO0B< x = N | NT | EIV | NT | EI' | EI'M | EI'M | EI/
Disposition of Cracked Concrete ST R x
. -_5 0.012<x = N | NT | EIY | NT EI
B 0.016 T M M
By N - "
- L - 0l6<x = El | EI El El
ACrack significance p R
=
=) 0.020=x = EI'| EI EI Investigate to Determine Reject and
2 0.024 ™M Appropriate Repair *®or ~ _J  Replace
- o 0.024< % < El | El Rejection
AAverage crack width
x = 0.028
Crack Width S|IMA| EA |SA| M EA SA MA EA S M | E
- r - _ A A Al AlA
Environmental classification O e T Y B B R e e e
o T
E 0L.004< x = N | NT | NT | NT | NT | EIM | NT Ell | E'M
. : = E 0.008 T M
evation relative to Mean Hig E [ oosex= [N [WT[ B0 [NT[NT [ [E | e
=z 0.012 T M M
<2 0012<x= | N | NT | BV [ NT] EV
ate r = < 0.016 T M M
P 0016<x< | N|EV| B |EV | ,
5 0.020 T M M Inw.f\\ng.a[c o lJc(Ffln:nc .
= — — - Appropriate Repair '™ or
5 0.020= % = N El/ El Reijection Reject and
z 0.024 T| M ' Replace
3 0.024<=x< | N | EV
- 0.028 T| M
x =10.028

14
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Defective Materials in Construction

400 CONCRETE STRUCTURES
400-21.5.1 Nonstructural Cracks,
Tables 1 & 2

ARepair Methods for treating cracks

ATreatment not always required

APer the Tables either:
ARepair by EI, M or PS

Alnvestigate to Determine
Appropriate Repair or Rejection

AReject and Replace

Table 2
DISPOSITION OF CRACKED CONCRETE BRIDGE DECKS
[see separate Key of Abbreviations and Footnotes for Tables | and 2]

Key of Abbreviations and Footnotes for Tables | and 2

Type Abbreviation Abbreviation Definition
El Epoxy Injection
. M Methacrylate
Repair Method NT No Trcaﬂmcmychuircd
PS Penetrant Sealer
EA Extremely Aggressive
Environment Category MA Moderately Aggressive
SA Slightly Agpressive
Reference Elevation AMHW Above Mean High Water

Footnotes

(1) Cracking Significance Range is determined by computing the ratio of Total Cracked Surface Area (TCSA) to Total Surface Area
(TSA) per LOT in percent [{ TCSA/TSAY x 100] then by identifying the Cracking Significance Range in which that value falls,
TCSA is the sum of the surface areas of the individual eracks in the LOT, The surface arca of an individual crack is determined by
taking width measurcments of the erack at 3 representative locations and then computing their average which is then multiplicd by
the crack length

(2) Crack Width Range is determined by computing the width of an individual crack as computed in (1) above and then identifying the
range in which that individual crack width falls,

{3) When the Engineer determines that a crack in the 0.004 inch to 0.008 inch width range cannot be injected then for Table 1 use
penetrant sealer unless the surface is horizontal, in which case, use methacrylate if'the manufacturer's recommendations allow it to
be used and ifit can be applied effectively as determined by the Engineer.

(4) (a) Perform epoxy injection of eracks in accordance with Section 411. Seal cracks with penetrant sealer or methacrylate as per
Section 413, (b) Use only methacrylate or penetrant sealer that is compatible, according to manulacturer's recommendations, with
previously applicd materials such as curing compound or paint or remove such materials prior to application,

(5) When possible, prior to final aceeptance of the project, seal eracks only after it has been determined that mo additional growth will
QCCcur,

(6) Methacrylate shall be used on horizontal surfaces in lieu of penetrant sealer if the manufacturer's recommendations allow it to be
used and if it can be applied effectively as determined by the Engineer,

{7} Unless directed otherwise by the Engineer, repair cracks in bridge decks only after the grinding and grooving required by 404)-

15.2.5 is fully complete.

15
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Defective Materials in Construction

400 CONCRETE STRUCTURES
400-21.5.2 Structural Cracks

AEAR required for structural cracks
to determine strength and durabillity

ACracks extendingd eeper t han 1 0
considered structural as are cracks
fully or partially underwater
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