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CONCRETE PERSPECTIVE
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What would be the conditions of work and demands for design and construction of the 

concrete at each area identified above? Same, or not? Why?
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SPECIFICATIONS’ CHALLENGES

Clear Goals, Undefined Requirements

Hidden Goals, Defined Requirements
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WHAT ABOUT CONCRETE 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 Requirements be S.M.A.R.T? 

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

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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ACI 301-20 MIX DESIGN PROPORTIONS

NO

NO

YES
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SLUMP

Ref. FHWA NHI Course No. 132014
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SLUMP RETENTION
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ACI 301-20 SLUMP
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CSA A23.1-19, CLAUSE 4.3.2.3 – SLUMP OR SLUMP FLOW
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NMX C155-14 – SLUMP
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MASS CONCRETE

• Traditional mass concrete: Use for 

structures such as dams, typically 

lightly reinforced, where the majority 

of the structure is mostly mass 

concrete and is constructed of 

sequential placements. 

• Thermally-controlled concrete: Use 

for structures such as high-rise 

building foundations or bridges, 

typically heavily reinforced, where the 

majority of the structures are 

individual placements 
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ACI 301-20 DEFINING MASS CONCRETE
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CSA A23.1-19, CLAUSE 7.6.3 – MASS CONCRETE 
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ACI 207.1R-21 DEFINING RISK OF MASS CONCRETE

Ref. ACI 207.1-21

Typical



KIEWIT CORPORATIONACI 2023 Fall Convention

ACI 301-20 MAXIMUM CONCRETE TEMPERATURE (TMAX)
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CSA A23.1-19, CLAUSE 7.6.3 – MASS CONCRETE (TMAX) 
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ACI 301-20 MAXIMUM CONCRETE TEMPERATURE DIFFERENCE (TDIFF)
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CSA A23.1-19, CLAUSE 7.6.3 – MASS CONCRETE (TDIFF) 
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MAXIMUM CONCRETE TEMPERATURE DIFFERENCE LIMIT (OPTIONS)

Fixed Limit Performance LimitIncremental Limit
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QUALIFY PERFORMANCE BASED TEMPERATURE DIFFERENCE LIMIT

21

Traditional Tdiff Limit: 35°F
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IMPROVING CONCRETE DURABILITY PERFORMANCE

Key Aspects to Achieve Concrete Service Life 

✓ Ensuring concrete properties are met 

✓ Avoiding degradation mechanisms

✓ Improving resistance to chloride induced corrosion
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TYPICAL ALTERNATIVES TO IMPROVE SERVICE LIFE & DURABILITY 
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Use Black 
Steel Rebar

Use 
Increased 

Cover
Add Fly Ash

Add 
Corrosion 
Inhibitor in 
Concrete

Use Epoxy 
Coated 
Rebar

Add Silica 
Fume

Use 
Galvanized 

Rebar

Use 
Stainless 

Steel Rebar

Use MMFX 
Rebar

Use 
Minimum 

Cover

Add Slag

Use Lower 
w/cm 

Use 
Sealers

Use 
Membranes
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ACI 318 EXPOSURE CLASSES / REQS
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CSA A23.1-19 EXPOSURE CLASSES
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CSA A23.1-19 EXPOSURE REQS
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NMX C155-14 EXPOSURE CLASSIFICATIONS
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NMX C155-14 EXPOSURE CLASSIFICATIONS
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NMX C155-14 DURABILITY REQS
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NMX C155-14 DURABILITY REQS
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A PERSPECTIVE ABOUT IMPROVING CONCRETE REQUIREMENTS

Accelerated Schedule / Fast-Track Emergencies
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IMPROVING CONCRETE SPECIFICATIONS

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

A simple way to improve specifications for construction is 

using the S.M.A.R.T goals fundamentals as part of the review 

process to ensure the specifications are constructable. 
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IMPROVING CONCRETE REQUIREMENTS FOR PERFORMANCE

Thank you!

Oscar Antommattei, MS, PE, FACI

Chief Concrete Engineer 

concrete@kiewit.com

• Technically sound

• Relevant to work

• Clear, concise and specific

• Alignment with demands

• Achievable and executable

• Performance driven 

• Flexible to fit for purpose

• No “one size fits all”

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

at concrete@kiewit.com

THANKS!!!

QUESTIONS
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