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Disclaimer

• The views and opinions expressed in this 
presentation are not those of the author and 
do not necessarily reflect the official policy or 
position of ...
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Full Repair (Slab Replacement)



Material
90-3  Rapid Strength Concrete 
1. Type III portland cement. 
2. Comply with: 

 
Property Test Requirement 

Contraction in air CTM 527, 
W/C ratio = 

0.390 ± 0.010 

0.053 percent max 

Mortar expansion in water ASTM C 1038 0.04 percent max 
Soluble chloride CTM 422 0.05 percent max 
Soluble sulfate CTM 417 0.30 percent max 
Thermal stability CTM 553 90 percent min 
Compressive strength at 3 
days 

ASTM C 109 2,500 psi 

 
 



Research



Locations

North California

South California



Results

Third-stage Cracking



Results (cont.)

Spalling

Faulting



Results (cont.)

Shrinkage Trends



Conclusions

• Cracking can occur in significant quantities in 
RSC slabs and are likely to appear within a few 
years, even with limited traffic loading.

• No significant difference between CSA and 
Type III material types in terms of cracking, 
faulting, and spalling performance indicators.



Partial Repair (Spall Repair)
• No authorized list
• Spec per Section 41
• Certificate of Compliance, or Test Properties



Material 1
41-1.02B  Fast-Setting Concrete 
Magnesium phosphate concrete  
Modified high-alumina based concrete 
Portland cement based concrete 

 
Property Test method Value 

Compressive strength (psi, min) at 3 hrs 
                                                  at 24 hrs 

CTM 551 
 

3,000 
5,000 

Flexural strength (psi, min, at 24 hrs) CTM 551 500 
Bond strength (psi, min, at 24 hrs) 

Saturated surface dry concrete 
Dry concrete 

CTM 551 
 

 
300 
400 

Water absorption (%, max) CTM 551 10 
Abrasion resistance (g, max, at 24 hrs) CTM 550 25 
Drying shrinkage (%, max, at 4 days) ASTM C596 0.13 
Water soluble chlorides (%, max, by w.) CTM 422 0.05 
Water soluble sulfates (%, max, by w.) CTM 417 0.25 
Thermal stability (%, min) CTM553 90 
 

 



Material 2
41-1.02C  Polyester Concrete 

 
Property Test method Value 

Viscosity (Pa·s) 
RVT, No. 1 spindle, 20 RPM at 77 °F 

ASTM D2196 0.075–
0.200 

Specific gravity (77 °F) ASTM D1475 1.05–1.10 
Elongation (%, min) 

Type I specimen, 0.25 ± 0.03 inch thick 
Speed of testing = 0.45 inch/minute 

Condition 18/25/50+5/70: T—23/50 

ASTM D638 
 
 

ASTM D618 

35 

Tensile strength (psi, min) 
Type I specimen, 0.25 ± 0.03 inch thick 
Speed of testing = 0.45 inch/minute 

Condition 18/25/50+5/70: T—23/50 

ASTM D638 
 
 

ASTM D618 

2,500 

Styrene content (%, by weight) ASTM D2369 40–50 
Silane coupler (%, min, by weight of polyester resin binder) -- 1.0 
PCC saturated surface-dry bond strength at 24 hours and 70 ± 2 °F 
(psi, min) 

CTM 551 500 

Static volatile emissions (g/sq m, max) SCAQMD 
Method 309-91 

60 

 
Polyester concrete must have a minimum compressive strength of 1250 psi at 3 hours and 30 minutes 
under CTM 551 or ASTM C109. 



Guidance

Spall Repair Material 

Approximate 
Working 
Time* 

(minutes) 

Approximate 
Time To 
Traffic* 
(hours) 

Repair 
Surface 

Temperature 
Repair Surface Condition 

Polyester concrete 20 2 40 - 130 °F high-molecular-weight 
methacrylate bonding agent 

Fa
st

-s
et

tin
g 

co
nc

re
te

 

Magnesium 
phosphate cement 15 1 40 - 90 °F dry 

Modified high-
alumina cement 15 1 > 40 °F  bonding agent or damp 

Portland cement 
(with accelerator) 120 4 > 40 °F bonding agent or damp 

*At 72 °F. Refer to manufacturer’s recommendations for more information. 
 

Spall Repair Material Properties



Experience

• Cementitious
– Easy to use
– Performance issues

• Polymeric
– Good quality
– Workability issue

Workmanship is the key.



90-4.02  MATERIALS
PC portland cement based repair material must be on the Authorized 

Material List. 

Precast Concrete Repair



Criteria

CALIFORNIA DEPARTMENT OF TRANSPORTATION 
PREQUALIFICATION PROCEDURES AND ACCEPTANCE CRITERIA FOR PRECAST PORTLAND 
CEMENT BASED REPAIR MATERIAL 
…
Material Data Sheet that at a minimum contains compliance requirements for: 

i. Minimum7-day compressive strength of 4000 psi (ASTM C39 or ASTM C109) 
ii. Minimum 28-day bond strength of 1500 psi (ASTM C882) 
iii. Maximum 28-day length change of -0.15% (ASTM C157) 

OR
Submit a material data sheet stating conformance with ASTM C928. 

…



Thanks.
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