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Introduction 
• Premature joint deterioration, joint staining, joint 

rot, shadowing, the spot of death 
• More pronounced in last 20-30 years 
• Occurs in as little as 5 years 

 

CP Tech Center 



Premature Joint Deterioration 
Observation of joint staining in: 
• warm and cold climates, 
• concretes with good and bad air systems, 
• concretes with porous and non-porous 

aggregates,  
• concretes exposed to traditional salts and 

saturated bine solutions, 
• sealed and unsealed joints, and 
• concrete with supplementary cementitious 

materials. 
 



Premature Joint Deterioration 
• Large studies looking at environment, 

materials, and concrete systems (all affect 
durability) 

Anything else? 
• Early entry sawing and PJD showed up 

about the same time (late 1980’s) 
• How does sawing impact microstructure? 
• Not much in literature 



Sawing Damage Ideas 
• Microcracking from hard sawing too early 
• Drying from saw friction 
• Bruising from blade wobble caused by loose 

equipment bearings 
• Incorrect saw blade type for the coarse aggregate 
• Mixture shrinkage against dowel baskets 
• Damage to the concrete from pressure washing of 

sawing slurry 
• Washing off of curing compound during joint 

cleaning 



On-Going KDOT Study 
• Perform early entry and conventional 

sawing on same pavement 
• Allow to cure in the field for a month 
• Transport large sections back to the lab 
• Cut into smaller pieces in the lab 
• Evaluate microstructure and durability 
• Observe differences 



Site 1: Hutchinson, KS 

Material Amount (pcy)
Cement (Type I/II) 390
Fly Ash (class C) 130
River Sand 1634
Limestone 1079
Gravel 370
Water 218

Basically Large Sand 

Important Later 



Construction 



Construction 

~ 4 AM 

~ 7 AM Nothing too interesting 
from temperature and 
humidity data 



Sawing Plan 



Hardened Properties 
Comp. Str.  
 7d- 5,350 psi 
 28d- 7,170 psi 
ASTM C457  
 Air 5.4% 
 SSA 24.7 mm2/mm3 

 SF 0.007 in. 
 



Deicer Testing 

Foam cut to pond deicers against joint face 



Deicer Results 

0.53 in. 
0.56 in. 

*0.36 in. 

0.49 in. 

   0.60 in. 

   0.57 in. 

Minimally more scaling for early entry 
No difference in chloride penetration 



Absorption Results 

 



Visual Observation 
Early Conventional 

Multiple cracks observed at bottom of conventionally 
sawn section 



SEM Micrographs 

Conventional face much rougher  
Numerous fractures in siliceous 
aggregate 

Early Conventional 



Visual Observations 

Conventional face much rougher  
Numerous fractures in siliceous 
aggregate 

Early Conventional 



Freeze-Thaw Results 

Freeze-Thaw Cycles 
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Summary 
• Can we observe a difference in sawing 

techniques? 
– Visual and absorption testing indicated a 

difference  
• Does sawing impact durability? 

– No clear trends to date 
 



What Does This Mean? 
• We had good concrete 
• Probably won’t observe a durability difference 
• Sawing may impact durability of a marginal 

mixture 
 



Site 2: Goodland, KS 
• Placed 8/9/12 
• ~ 4 hours between early and conv. 
• Potentially d-cracking susceptible gravel 
• Same suite of tests will be performed 
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Questions 
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