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Introduction

ÅDiscuss Defective Materials, as 

defined within the Specifications 

ÅRecent changes related to Defective 

Materials in Section 6

ÅEngineering Analysis Report (EAR)
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Think about ité

ÅHow to deal with defects?

ÅThe reality is they occur

ÅDefective Materials must be 

either Repaired or Removed 

and Replaced

ÅUltimately, Public Safety most 

important!
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EAR Specs

6 CONTROL OF MATERIALS

6-4 Defective Materials

ÅMaterials not meeting 

Specification requirements 

considered Defective

ÅAlternative to rejection, 

Engineering Analysis

ÅInitiate within 30 days of 

rejection
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6 CONTROL OF MATERIALS

6-4.1 Engineering Analysis

ÅTwo-part approach

ÅEngineering Analysis Scope 

ÅSigned & Sealed Engineering 

Analysis Report (EAR)

ÅRespective engineer designation 

given in affected Specification 

Sections to perform EAR

EAR Specs
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Pop Quiz

Who is designated in the Specs to do 
repair work?

a. The Engineer of Record

b. The Specialty Engineer

c. The Contractorôs Engineer of Record

d. Both b and c

e. None of the above

The ñContractorôs Engineer of Recordò and 
the ñSpecialty Engineerò are designations 
given in the Specifications that grant authority 
to perform respective categories of work.
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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 

Contractorôs Engineer of Record

5. Testing labs

EAR Specs
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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 

EAR Specs
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Engineering analysisïwho can do what?
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Construction Specifications Covered by 

6-4 Defective Materials Provisions
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346 PORTLAND CEMENT CONCRETE

346-3.2 Drilled Shaft Concrete

ÅMaintain a minimum 5 inch slump throughout elapsed time

ÅElapsed time exceeding slump loss data 

ÅEAR by Specialty Engineer to address structural adequacy 

and voids

346-3.3 Mass Concrete

ÅConcrete not in compliance with Mass Concrete Control Plan

Å35°F differential or 180°F max temperature exceeded

ÅEAR by Specialty Engineer to address strength and durability

Defective Materials in Construction
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346 PORTLAND CEMENT CONCRETE

346-4.2 Chloride Content Limits for Concrete Construction

ÅChloride test results exceed allowable, per Table 4

ÅEAR by Specialty Engineer to address service life of the 

concrete and address corrosion

346-10.2 Investigation and Determination of Structural 

Adequacy

ÅConcrete greater than 500 psi below minimum strength

ÅEAR required with full structural analysis that addresses 

strength and durability of the concrete

Defective Materials in Construction
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400 CONCRETE STRUCTURES

400-21 Disposition of Cracked 

Concrete

ÅEngineer documents cracking

ÅWidth, length and location 

documented on ñcrack maps"

ÅCracks monitored for growth 

throughout construction

ÅEngineer classifies cracks as either: 

nonstructural or structural

Defective Materials in Construction
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Defective Materials in Construction

400 CONCRETE STRUCTURES

400-21.5.1 Nonstructural Cracks, 

Tables 1 & 2

ÅDisposition of Cracked Concrete:

ÅCrack significance

ÅAverage crack width

ÅEnvironmental classification

ÅElevation relative to Mean High 

Water (MHW)
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Defective Materials in Construction

400 CONCRETE STRUCTURES

400-21.5.1 Nonstructural Cracks, 

Tables 1 & 2

ÅRepair Methods for treating cracks

ÅTreatment not always required

ÅPer the Tables either:

ÅRepair by EI, M or PS

ÅInvestigate to Determine 

Appropriate Repair or Rejection

ÅReject and Replace



16

Defective Materials in Construction

400 CONCRETE STRUCTURES

400-21.5.2 Structural Cracks

ÅEAR required for structural cracks 

to determine strength and durability

ÅCracks extending deeper than İò 

considered structural as are cracks 

fully or partially underwater


