
Performance Updates on Rapid Setting 
Patching Materials

NCC Spring Meeting
April 22, 2015



Why Fast Set Patching Has Value



What Are the Tollway’s Relevant Criteria 
for Rapid Concrete Repair Mixes?
 Strength, but how much?
 Minimum traffic opening requirement: 2,850 psi for pavements & 

4,000 psi for bridge decks
 Durability
 Cracking Resistance
 Freeze-thaw
 Salt-scaling

 Constructability
 Workable Mixes, Resistant to Segregation, Minimal-to-No Curing
 Short to Medium Working Times

 Service Life
 20-30 Years



Standards Developed for PCC Patching to 
Fit 2 Windows for Quick & Durable Repair

For Both Bridge Decks and Pavements
Rapid precast repair standards developed for 

long term overnight repairs where only 5 to 8 
hour lane closures are possible (middle lanes).

CTLGroup developing standards to make rapid
overnight CAC repairs long term.

Accelerated concrete repair materials developed 
where a weekend lane closure is possible (most 
all outer lanes where full shoulders exist). 



Prescriptive PCC Patching Mixtures 
Replaced With Performance Based Mixes 
 Strength is significantly overdesigned with prescriptive specs
 Not enough emphasis on durability with prescriptive specs
 High cracking potential with prescriptive specs
 Needs for performance-based specification:
 Adequate strength, maturity based
 Good durability
 Reduced or eliminated cracking



Revised Performance Requirements For PCC Mixes
 Compressive Strength (ASTM C 39)
Opening to traffic: 2850 psi @ 20-30 hrs or 4,000 psi @ 48 

hrs.
Acceptance and payment: 3500 or 4000 psi @ 14 days

 Time to cracking (ASTM C 1581) : 10 days
 Freeze-thaw (ASTM C 666 Proc. A): 300 cycles, RDM ≥ 80%
 Drying shrinkage: 0.05% @ 28 days
 Chloride permeability: 2000 Coulombs @ 28 days 

(accelerated)
 Alkali-Silica Reactivity (ASTM C1293): <0.04% if alkali > 5.0 

lb/yd3

 Air void system (ASTM C 457): 0.008-in, 600 in2/in3, 4.0%



The Tollway Specifies Precast Pavements 
for Overnight Rapid Pavement Repairs

Fort Miller System Tollway Generic System



Alternative to Precast Needed Where No 
Shoulders Exist & Where Time Doesn’t Allow
CAC mixes or rapid set PCC mixes the only 

choices
Performance (cracking & durability) issues 

commonly encountered in the past with both
Tollway through CTLGroup Lab investigating 

materials and material combinations to achieve 
durable crack resistant cast-in-place repairs for 
application to larger areas



Performance Related CAC Concrete Being 
Developed for Rapid Repairs
 Latex Modified 

Mixtures for Improved 
Bond and Durability 

 The Use of Shrinkage 
Reducing Admixtures 
(SRA’s) being 
Investigated



Weekend PCC Accelerated Patches For 
Outer Lanes with Full Shoulders

 Performance Based High-
Early Strength Mix

 Optimized / SCM Mixes 
with Reduced Cracking

 Ring Shrinkage Test 
Required for Designs

 20-30 Hr. Cure Time for 
Pavements

 40 Hr. Cure Time for Bridge 
Decks

 Each Trial Mix 
Fingerprinted



Restrained Ring Testing (ASTM C1581)

•Concrete shrinks around the steel ring causing tensile stress in concrete
•Stress relaxes due to tensile creep
•Strain measurements in steel are proportional to stress in concrete
•When tensile stress exceeds strength, cracking occurs



Precast Middle Lanes on Weeknights / 
C.I.P. Outer Lanes on Weekends

Precast – 15 to 22 per night C.I.P. – Scores each Weekend
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