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Fig.1 Construction of pier - on mass
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Tab.1 Thermal parameters of concrete

X}t

RoRE  FE FRREORBE . gy

B/m A (me ) (g T ()
cw_l 1.0 11.46 1.36 900 2 400
cCw2 2.0 16.92 1.36 900 2 400
Cw_3 3.0 22.38 1.36 900 2 400
CW_4 4.0 27.84 1.36 900 2 400
CW_.5 5.0 33.30 1.36 900 2 400
CW_6 6.0 38.76 1.36 900 2 400
Cw_7 7.0 44.22 1.36 900 2 400
Cw 8 8.0 49.68 1.36 900 2 400
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Fig.2 Time - dependent curves of the min and max
temperature for the floor casting
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Fig.3 Time - dependent curves of the min and max
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Fig.4 Time -dependent curves of the temperature
difference for the upper and floor casting
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Tab.2 Formula parameters
Z¥ a b c R
Coefl 0.2904 -5.1668 81.9480 0.9808
Coef2 0.1040 -2.8090 78.3891 0.9999
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Distribution of Hydration Heat Temperature Fields for Concrete Thick - wall Box
Girders Exposed to Non - stable Convection Model and its Calculation Methods

ZHANG Gang, HE Shuan ~ hai

(Key Laboratory of Old Bridge Detection and Reinforcement Technique in Traffic Industry, Chang’ an university, Xi’ an 710064,
China)

Abstract: Being aimed to temperature fields distribution problem of concrete box girders on high piers, the
wind speed was considered, the non - stable convection heat conduction model was built, finite element proce-
dure was applied to analyze hydration heat temperature distribution for concrete box girders under condition of
the eight kinds of winds speed, the distribution laws of hydration heat temperature distribution for concrete box
girders under non — stable convection heat conduction was generalized. The procedure of MATLAB was applied
to fit a formula for the peak value of temperature and temperature difference with variation of wind speed. The
results indicated: non - stable convection heat conduction model is suitable for the calculation of hydration
heat fields of concrete box girders on high piers; temperature rise effect of hydration heat is obvious, attenua-
tion is gradual, temperature peak value is reached in the 48th hour, wind speed has an influence on hydration
heat temperature value in each time, has little influence on its variation tendency, has a little influence on
temperature rise, has little influence on temperature attenuation; with increment of wind speed, attenuation
tendency becomes low, phase phenomenon occurs about temperature attenuation for structures with obvious
thickness; while wind speed is violent, the attenuation argument becomes low, and they are close to each oth-
er; the influence of wind speed on temperature peak value and temperature difference peak value present re-
verse tendency; the temperature difference peak value can reach 24°C near the 64th hour; the temperature can
be controlled by decreasing wind speed, Therefone, the plurmal stresses are decreased.

Key words; bridge engineering; concrete box girder; high pier; hydration heat; wind speed; temperature

field; calculation method



