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Backgound Information 

 TxDOT Research Project 0-4182(TTI),  

– Researcher, Tom Scullion  

– Looked at problems associated with Full Depth Recycling Projects,  

• Project Longitudinal Cracking on sections constructed on highly plastic 
soils 

• Bonding problems with fly ash treated bases 

• Excessive shrinkage cracking on cement stabilized bases 

– Reported on several sections, except in Bryan District 

 Question – Why no shrinkage cracking on Bryan District Projects? 
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Example Shrinkage Cracks 
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Research Project 0-4502 

 TTI performed the research 

 Researchers  

– Tom Scullion and Stephen Sebesta 

 

 Purpose of project: 

– Evaluating the effectiveness of the microcracking concept. 

• When to stop rolling? 

• Is the slab cracked? 

• Is structure damaged? 
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Test Sites 

 SH 47 

 IH 45 Frontage Roads 

 Riverside Campus Test Site 
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Test Site – SH 47 

 Constructed Spring 2002 
– 14” CTB 

– 4” HMA 

– 5 sections, 

– all microcracked after 1 to 3 days cure 

– Minimal transverse cracking 
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Test Site – SH 47 

 
 12 ton vibratory roller 
 1 –2 days after 

placement 
 2-3 mph 
 High amplitude 
 2 – 4 passes 
 Test after 2 passes 
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Test Site – IH 45 frontage Roads 

 Outside Lanes constructed December 2004 (includes 200’ control) 
– TTI performed lab mix design (4% cement based on strength and 

moisture susceptibility) 
– TTI helped administer and monitor microcracking on outside lanes 

in December 
 Inside Lanes constructed May 2005 
 Structure: 

– 10” LTS 
– 14” CTB 
– 5” HMA 

 During construction in December, noted longer than 3 days needed 
for CTB curing before initiation of microcracking 
 Too early to evaluate long term performance (at time of Research)  

Still looks good with no shrinkage cracks observed in 2014. 
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Test Site – IH 45 frontage Roads 

 Survey August 2005  

– No cracking ; FWD SB OL-Backcalculation values very high 

 

10 

Microcracked after 4 Days 
Curing 

200’ Control  
(not Microcracked) 



Reference TxDOT Research 0-4502, Researcher, Tom Scullion w/ TTI September 26, 2014 

Test Site - Riverside 

 Constructed September 2003 

 Sites with both 4 and 8% cement 

 Treatments include: 

– Dry cure 

– Prime cure 

– Microcrack at 1, 2, and 3 days cure 

– Wet cured for 3 days 
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Test Site - Riverside 
 Crack maps 
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Test Site - Riverside 

Crack Lengths with 4% Cement
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Test Site - Riverside 

Crack Lengths with 8% Cement
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Test Site - Riverside 

Total Cracking of Riverside Test Sites
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Test Site – Riverside 

 

Wet Cured 

Microcracked 

Microcracking influence on Crack Severity 
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FWD Results at Riverside 
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Research Conclusions on Microcracking 

 For a given cement content, microcracking improves 
crack performance (length and severity) 

Greatest potential long-term benefit when combined 
with current lab mix designs (lowered strength targets) 
– The best performer at a higher cement content had over twice 

the amount of cracking as the best performer with the 
reduced strength target  
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Research Conclusions on Microcracking 

With high cement contents, two microcracking 
sessions may be needed as suggested in European 
literature 
Microcracking does not hurt the in-service base 

stiffness 
 In most conditions, perform microcracking with 3 

passes after two days curing 
When constructing in cooler seasons (avg daily temp 

<60 F), wait 4 days before microcracking 
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Research  - What’s Next… 

 Pamphlet guide to Microcracking (4502-P4) should be 
sent to Area and District Offices 
 Consider compilation of microcracking projects in 

Texas for long term performance assessment 
 Simpler, more rapid means to determine when rolling 

has achieved microcracking 
– Instrumentation with accelerometers? 
– PFWD may be an option 
– Reportedly Geogauge modified and showing promising results 

in NCHRP study 
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Research Information 

 http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-4502-
P4.pdf 
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Research Information 
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Bryan District Implementation 

 Application of Microcracking: 
– Cement Stabilized Base – Road or Plant Mixed 
– Use General Notes 
– Do not require if opening to traffic at the end of the construction day 
– Example General Notes: 

• After compaction the finished cement treated base shall be kept wet for a 
period of 24 to 48 hours.  During this time, but not sooner than 24 hours, 
the finished course shall be rolled with a vibratory roller to induce 
microcracking.  The vibratory roller shall be type C with a static weight equal 
to or more than 12 tons and the vibratory drum shall be not less than 20 
inches wide.   The roller shall travel at a speed of 2 mph, vibrating at 
maximum amplitude, and make 2 to 4 passes with 100% coverage 
exclusive of the outside 1 foot of the surface crown, unless otherwise 
directed by the Engineer.  Additional passes may be required to achieve the 
desired crack pattern as directed by the Engineer.  The Contractor shall 
notify the District Laboratory 72 hours before the microcracking begins at 
xxx-xxx-xxxx.  After completion of the microcracking, the section shall be 
cured for a period of 48 hours.  Curing shall be as described in Item 276. 
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Bryan District Implementation 

 Important Information to have a successful Microcracked Base 
– Determine optimum stabilizer content based on unconfined compressive 

strength and moisture susceptibility. 
– Timing to perform microcracking 2- 3 days after compacting unless the 

average ambient temperature is <60^F, the increase to 4 days. 
– Equipment, typically same vibratory roller used for compaction (12 Ton or 

larger) 
– Try 3 passes (down and back) unless have FWD to test before and after.  

With FWD look for 50% reduction in backcalculated modulus before stop 
rolling. 
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Other TxDOT Districts that have used micro-cracking 

 

FM 3436 Houston District 

 8 Years old    8 inch  3%   Cement Micro-crack + 2 inch HMA 

Excellent Performance  No significant cracks   
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The Dominican Republic microcracks all of its highways 
 
 Microcracking based on TTI Research ($2B under construction) 
 
Road To Nagua-Samana-Terrenas Coast Highway 100 Km 
   

 
 
 
 
3.5 years old – Micro-cracked 
FDR   No cracks 
Excellent condition 
 
 

AutoPista Del Coral  
Dominican Republic 2012   120 km Other Agencies using Microcracking 

• Caltrans 
• New Zealand 
• Zambia DOT 
• Utah DOT 
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Caltrans Microcracking Method Spec 

UC- Davis   2014    
 Initiating an HVS test program on Microcracking 
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2014 TxDOT Spec Book 

 Items 275 and 276 

 Microcracking. When shown on the plans, maintain moisture content of the 
finished cement treated base for a period of 24 to 48 hr.. During this time, 
but not sooner than 24 hr., roll the finished course with a vibratory roller to 
induce microcracking. The vibratory roller shall be in accordance with Item 
210, “Rolling,” with a static weight equal to or more than 12 tons and the 
vibratory drum shall be not less than 20 inches wide. The roller shall travel at 
a speed of 2 mph, vibrating at maximum amplitude, and make 2 to 4 passes 
with 100% coverage exclusive of the outside 1 ft. of the surface crown, 
unless otherwise directed by the Engineer. Additional passes may be 
required to achieve the desired crack pattern as directed. Notify the Engineer 
24 hours before the microcracking begins.  
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Questions 
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