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The Contractor’s Execution – Should 

Means and Methods Reduce Cracking???
Eliminate
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My Perspective
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PERSPECTIVE ON UNIQUE CONCRETE CHALLENGES
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PERSPECTIVE ON SPECIFICATIONS’ CHALLENGES

Clear Goals, Undefined Requirements

Hidden Goals, Defined Requirements
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PERSPECTIVE ON S.M.A.R.T REQUIREMENTS

• Clear expectations

• Defined requirements

• Consistent with design goals

• Aligned with construction 

• Qualify performance

• Ensure quality is met

• Be Safe
Can Specifications be S.M.A.R.T? 

S M A R T
Specific Measurable Achievable Relevant Time-Bound



KIEWIT CORPORATIONACI 2023 Fall Convention

PERSPECTIVE ON CRACKING

NO 

CRACKS

CONCRETE PRODUCER

CONTRACTOR

OWNERDESIGN 

ENGINEER
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CONCRETE PROPERTIES 

Meet design criteria and construction demands!
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STRENGTH

• w/cm ratio

• Materials 

• Quality

DURABILITY

• Freeze/Thaw

• Sulfate Resistance

• Permeability

• Service Life

WORKABILITY

• Slump Retention

• Placing

• Consolidation

• Finishing

ECONOMICS

• Mix Costs

• Consistency

• Rework
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CONCRETE MIX DEVELOPMENT
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LAB-CRETE

(90 TO 120 days)

CON-CRETE

(15 TO 30 days)

BOOK-CRETE

(30 TO 60 days)
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• Improve aggregate grading

CONCRETE MIX OPTIMIZATION 
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• Admixtures enhance performance
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SELECT THE RIGHT CONCRETE MIX  

• Meets the Specs 

• Reasonable unit price per cy

• Facilitates the construction 

process

• Lower total costs

• Best value option

• Meets the Specs

• Lowest unit price per cy 

• Does not facilitate the 

construction process

• Higher total costs

• Low value option

 

Low-Price Concrete Mix High-Value Concrete Mix
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CONCRETE MIX – LEVELS OF LUBRICATION

CONCRETE LEVELS OF LUBRICATION

• Water: 1st level of concrete lubrication. Water 

lubricates the paste. Chemical admixtures enhance 

lubrication and affect water demand performance.

• Paste: 2nd level of concrete lubrication. Paste 

lubricates the mortar. Quality of paste lubrication 

relies on adequate quantity of water, w/cm ratio and 

amount/type of cementitious.

• Mortar: 3rd level of concrete lubrication. Quality of 

mortar lubrication relies on adequate quantity of paste 

and the amount/type of sand.
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ACI GUIDANCE ON LUBRICATION

Ref. ACI 302.1R- Guide to Floor and Slab Construction Ref. ACI 237 – Report on Self-Consolidating Concrete
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POTENTIAL FACTORS AFFECTING CRACKING

Darwin et al (various year)



KIEWIT CORPORATIONACI 2023 Fall Convention

HOT WEATHER CONCRETING

Tearing (?) Plastic Shrinkage Cracking
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MASS CONCRETE 

CIRIA C766
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MASS CONCRETE 
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PLASTIC SETTLEMENT CRACKING
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PLASTIC SETTLEMENT CRACKING

ACI 224R

Dakhil et al (1975)



KIEWIT CORPORATIONACI 2023 Fall Convention

PLASTIC SETTLEMENT CRACKING
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THIN SLAB – HPC – SCC (COLD WEATHER)
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THICK SLAB – MASS – 4” SLUMP (COLD WEATHER)



KIEWIT CORPORATIONACI 2023 Fall Convention

RESTRAINT SHRINKAGE CRACKS

Welded 

Wire MeshSawcut
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RESTRAINT SHRINKAGE CRACKS

Restraints Cracks
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RESTRAINT SHRINKAGE CRACKS
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EXPERIENCE WITH RESTRAINED CRACKING DURING CONSTRUCTION
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Larger crack widths

(> 0.006 in)

Smaller crack widths  

(< 0.006 in)

SLAB

Bottom Slab

Side Wall

Less 

Rebar

More 

Rebar
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High rigidity, heavily 

reinforced

(NO CRACKS)

Transition of 

rigidity, lightly 

reinforced

(LARGER 

CRACKS)

Transition of 

rigidity, lightly 

reinforced

(LARGER 

CRACKS)

Less rigidity, lightly reinforced

(SMALLER CRACKS)

Less rigidity, lightly reinforced

(SMALLER CRACKS)

Rigid Transition

BEAM

WALL WALL

Side Wall Side Wall
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Crack Models 

(as per design)
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CRACKS RESPONSIBILITY Thank you!
Oscar Antommattei, MS, PE, FACI

Chief Concrete Engineer 

concrete@kiewit.com

NO 

CRACKS

CONCRETE PRODUCER

CONTRACTOR

OWNERDESIGN 

ENGINEER

Cracks can be controlled, mitigated and reduced; however, crack free structures require a very 

special attention to specifications, costs, schedule, design, materials and constructions methods. 

mailto:concrete@kiewit.com
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For more information, contact me 

at concrete@kiewit.com

THANKS!!!

QUESTIONS
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