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Experimental Study and Prediction of Thermal Conductivity and
Temperature Field of Steel Fiber Reinforced Ceramsite Concrete
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Abstract: In order to determine the in situ actual thermal conductivity of steel fiber ceramsite concrete (SFCC),
specimens were made synchronously with the construction of bridge deck and measured by the hot-plate method.
The existing thermal conductivity prediction equation was verified and extended. Measurement and numerical
simulation of temperature field of bridge deck during high temperature asphalt paving were carried out. The results
show that when environment humidity is 67% , the measured thermal conductivity of SFCC is between 0.915—
1.409 W/(m+*K), and the increase of steel fiber will improve the thermal conductivity. Considering the environmental
humidity and effect of steel fiber, the extend Maxwell equation prediction results agree well with test results. The
temperature variation of SFCC under high temperature paving can attend 20.5 °C, which is more unfavorable than
daily temperature difference in the specification. The numerical simulation method can effectively calculate the
temperature gradient of the bridge deck.
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Table 1 Production place and specification of raw material
Ttem Cement Sand Ceramiste Fly ash Steel fiber Additive Water
Shajiao P Shenzh
Production place Huarun Guangzhou Hubei Huiteng anao Fower enzA o Shenzhen Tiandi Shenzhen
Plant Hengchiyuan
N . . . . High performance
Specification P-O42.5R  Medium sand Grade 900 Grade I Shear ripple-shaped card Tap-water
retarder
F2 WALNERUBRRLEAL
Table 2 Mix proportion of steel fiber reinforced ceramisite concrete
Volume fraction/ %
Speci Water-cement Sand ratio
pecimen . Steel .
ratio Water Cement Sand Ceramiste Fly ash f’[fe Additive (by mass)/ %
ber

0#-1,2,3 0.33 15.0 14.6 28.0 34.2 7.7 0 0.5 51.89

1#-1,2,3,B1,B2 0.33 15.0 14.6 28.0 33.6 7.7 0.6 0.5 50. 54

2%-1,2,3,B1 0.33 15.0 14.6 28.0 33.2 7.7 1.0 0.5 49.72

3#-1,2,3 0.33 15.0 14.6 28.0 32.8 7.7 1.4 0.5 48.92

4#-1,2,3 0.33 15.0 14.6 28.0 32.4 7.7 1.8 0.5 48.01
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Fig.2 Thermal conductivity specimen
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