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Effect of built-in temperature difference on curling and stresses
in cement concrete slabs

Wei Ya, Liang Siming , Zhang Qiangian
(Department of Civil Engineering, Tsinghua University, Beijing 100084 ,P. R. China)

Abstract: The temperature distributions were measured in hardening concrete slabs, determining final set
time of concrete; the calculation methods of built-in temperature difference and the effective temperature
difference were provided to determine the corresponding values of the slabs constructed during spring and
fall, respectively. Finally, the influence of built-in temperature difference on slab curling and stress were
evaluated based on finite element analysis. The results show that negative built-in temperature differences
were found in both spring and fall construction which will lead to loss of slab support in the mid-slab
position during the most time of a day, and larger tensile stress generates at the slab bottom. However,
small size slab will minimize this negative effect from built-in temperature difference and at the same time
reduce fatigue damage.
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Fig. 1 Formation of built-in curl in concrete pavement slab
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Table 1 Mixture proportion of concrete kg/m?®

B A A A
T 1164
w 684
K 365
Pis 189

®2 KRBT WA

Table 2 Mineral composition of cement clinker

A A Tt/ %
CsS 59. 88
C.S 17. 49
CsA 6. 22
CiAF 10.55
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Fig.2 Temperature variation in cement concrete slabs
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Fig.3 Average temperature in slabs and in air
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Fig. 5 Temperature distribution within 1 day after

placement for spring and fall construction
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Fig. 6 Effective temperature difference in slab

constructed in spring and fall
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