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Excessive transverse cracking has been observed on high
ways in parts of Texas that are subject to severe weather condi
tions. These cracks are appearing much earlier and with a 
greater frequency than cracks caused by conventional load re
lated mechanisms. The rising maintenance costs for these roads 
have prompted research into the causes and cures of transverse 
cracking in Texas. 

The climate in the western half of Texas is potentially damag
ing to susceptible asphalt concrete pavements. Incoming storm 
systems bring dramatic temperature drops to the Panhandle Re
gion while cloudless skies over the far western portions of the 
state subject pavements to extremely high solar radiation expo
sures. These areas undergo excessive day to night temperature 
cycling throughout the year. Such conditions place extremely 
broad demands on asphalt-aggregate mixtures. Paving mixtures 
must have sufficient mass viscosity to meet stability requirements, 
and yet have the capacity to effectively resist age hardening and 
fatigue failures. 

The report summarized in these pages investigates the signif
icance of low-temperature cracking as it relates to pavements in 
Texas. The bulk of the data was obtained from cored samples 
taken periodically from over 50 highway projects throughout the 
state. From this base a hardening model was developed and 
pavement performance studied. In addition, controlled labora
tory studies of asphalt specimens called "pizzas" were made. 
These studies were designed to assess the effect of factors such as 
asphalt content, compactive effort, solar radiation and special 
additives on age hardening. 

Throughout this report the emphasis is on studying the 
causes and significance of low-temperature transverse cracking 
in West Texas. Some possible cures are reviewed: a) special 
additives to retard hardening, b) a new screening test for as
phalts which simulates hardening by solar radiation, and c) 
modification of design and construction standards. The problem 
is a complex one and a costly one in terms of maintenance. In 
fact, a whole new maintenance strategy may have to be de-



signed to cope with it. The ideal situation, however, is to design 
and construct new highway facilities so that transverse cracking 
will be minimized. 

In summation of the report's contents an evaluation of the 
relation between asphalt hardening, thermal forces and pave
ment cracking in Texas is made. Thermally induced cracking of 
hardened pavements is found to be a potential failure mecha
nism in West and Central Texas. Factors affecting asphalt hard
ening susceptibility are studied. The form of a generalized model 
for predicting hardening of asphalt as a function of time is pro
posed. Recommendations regarding the type of asphalt to be 
used in West and Central Texas are made. 

The published version of this report may be obtained by ad-
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