
 

 iii

TECHNICAL REPORT DOCUMENTATION PAGE 
1.  Report No. 

FHWA/OK 07 (04) 
2. Government Accession No. 
 

3. Recipient’s Catalog No. 
 

4. Title and Subtitle 
Evaluation of Cold In-Place Recycling for Rehabilitation of 
Transverse Cracking on US 412 

5.    Report Date 
     December 2007 
6.    Performing Organization Code 
 

7.  Authors 
Stephen A. Cross and Yatish Jakatimath 

8. Performing Organization Report 
No.  AA-5-11816 

9.  Performing Organization Name and Address 
Oklahoma State University 
Civil & Environmental Engineering 
207 Engineering South 
Stillwater, OK 74078      

10.  Work Unit No.  
 
11.  Contract or Grant No. 

Item 2178 

12.   Sponsoring Agency Name and Address 
Oklahoma Department of Transportation 
Planning & Research Division 
200 N.E. 21st Street, Room 3A7 
Oklahoma City, OK 73105 

13.  Type of Report and Period 
Covered 
Final Report 

 
14. Sponsoring Agency Code       

Supplementary Notes 

15.  Abstract 
 Successful rehabilitation of transverse cracked hot mix asphalt (HMA) pavements has been a challenge 
for state DOTs.  Conventional thin HMA overlays allow the rapid return of the existing transverse cracks 
and thicker HMA overlays are cost prohibitive. Cold In-Place Recycling (CIR) has been shown to be a 
cost-effective procedure for rehabilitation of transverse cracked HMA pavements.  The use of fly ash 
Portland cement slurry to pretreat large transverse cracks has made CIR applicable to HMA pavements 
with severe (wide) transverse cracks. The new Mechanistic-Empirical Pavement Design Guide (M-
EPDG) uses dynamic modulus as a material characterization parameter for asphalt mixtures. In order to 
ensure CIR’s place in pavement maintenance and rehabilitation activities, guidelines on dynamic modulus 
(E*) parameters need to be developed.   
 
The objectives of this study were to evaluate the effectiveness of CIR with slurry crack injection to 
rehabilitate transverse cracked HMA pavements on two rehabilitation projects on US 412 in Beaver and 
Harper counties, to investigate the dynamic modulus properties of CIR mixtures, and to evaluate the 
appropriateness of the M-EPDG predictive equation for dynamic modulus for CIR mixtures.  
 
The CIR treatments have reduced the occurrence of transverse cracking but longitudinal wheel path 
cracking is occurring in the CIR test sections. The longitudinal cracking might be attributed to the thin, 
stiff HMA layer placed over the softer CIR layer. AASHTO TP 62 can be used to determine dynamic 
modulus of CIR mixtures with slight modification. The predictive dynamic modulus equations give good 
agreement with measured values at the three higher test temperatures if the aggregate properties are based 
on the RAP gradation and binder properties on the base binder in the asphalt emulsion.   
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