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Today

• Quick overview of what it is, how it got here
• Chloride transport model with life-cycle costing

• Provides some exposure and mixture presets, but can override

• Comparative analysis tool

• Open specification: ACI Subcommittee A on Service Life; detailed 
Technical Manual

• Service life estimates of three mixtures:
• How used to estimate these (initiation + propagation)

• Control, SF-8, HP-20

• Uncertainty estimates



How did it get here

• ACI Subcommittee A – Concrete Service Life
• Goal: durability - Michael Thomas and Evan Bentz (University of 

Toronto)

• Software implementation – Evan Bentz (University of Toronto)

• Service life uncertainty estimates – Evan Bentz (University of 
Toronto)

• Life-cycle costs, software verification, updated manual – Mark 
Ehlen (NIST)

• ASTM C1556 –surface concentration estimates, apparent 
diffusion coefficient.

• Concrete/diffusion relationships based on: NT BUILD 443, 
ASTM G 109, AASHTO T260, NCHRP 244 Series II; see 
References for others.

• Widely analyzed, published, compared (Google Scholar)

• Web version on the way (run with your thumb)



Documentation

• Mathematical chloride diffusion 
specification (finite differencing)

• Lab tests to support base estimates

• Service life uncertainty estimation

• How to use (and not use)



Built-in Model Validation



Basic + Advanced Modes



Using Life-365 to Estimate the Three

Use these mixtures 
to make these 
structures



Using Life-365 to Estimate the Three

Life-365 Setting Case 1 – Bridge Deck Case 2 – Marine Pier Case 3 – Marine Wall

Structure Type Concrete slab (1D diffusion Concrete column (2D) Tilted concrete slab
 (1D)

Dimension + depth to 
cover

Provided structural dimensions size matters; changing overall depth/width will 
change the estimates (finite differencing)

Monthly Temperature Use Life-365 Boston as default values

Exposure to salt Deicing salt: buildup time Buildup immediate Buildup immediate

Black bar initiation 
threshold Ct

Use provided test value (50% larger than Life-365 default)

Study period 250 years (long enough to see uncertainty estimates)

Life-cycle costing Nope; great-great-great(…) grandchildren will all be on Mars by then

Analysis strategy Use first estimates + sensitivity/uncertainty analysis to inform larger decision



Using Life-365 to Estimate the Three

Mix Parameter CTRL SF-8 HP-40

Cement type Don’t use; Use Life-365 defaults

Mix Design Proportions Don’t use; Use Life-365 defaults

Binder Chemical Compositions Don’t use; Use Life-365 defaults

w/c Set in Life-365

Laboratory Test Results - - Use C1556-based 
apparent diffusion

Effects of silica fume - Compute replacement % -

Effects of HP - - Use apparent diffusion

Concentrations Convert ppm values to “%wt conc.”

Analysis strategy Use first, second, third estimates + sensitivity/uncertainty analysis to inform 
larger decision



Results: Service Life Years

Case CTRL SF-8 HP-40

Case 1: Bridge Deck 25 77 167

Case 2: Marine Pier 19 65 146

Case 3: Marine Wall 19 67 152



Discussion

• Questions?

• Road ahead
• ACI Subcommittee A – update “standard model” definition?

• User extensions – “Life-365 Plus” – extends most common use cases 
and new materials?

• Can provide Life-365 project files used herein
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