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Mass Concrete Temperature Control of Lishui Bridge Tower
Foundation in Zhanghua Highway

ZHANG Yuping, LI Chuanxi, ZHANG Lei, LIU Haikuan
School of Civil Engineering and Architecture, Changsha University of Science & Technology, Changsha 410004, China

Abstract According to the basic principle of heat conduction and FEM, mass concrete FEM model of Lishui Bridge tower foundation is
established by using software MIDAS. Temperature controlling scheme is determined based on the calculation results. Temperature of
Lishui Bridge tower foundation is monitored in order to provide evidence for temperature controlling measures including water cooling,
heat preservation and moisture retention, etc. Information construction for mass concrete temperature control is implanted. Low thermal
cement should be used in mix design of concrete. Adding a certain amount of fly ash into concrete is helpful to control temperature of
mass concrete. Cooling water should run through cooling pipe after mass concrete poured, and stop when cooling rate is close to or even
greater than 2.0°C/d. If temperature of mass concrete is going up after stopping cooling water, cooling water should run through again.
Heat preservation should be done when the inner—surface temperature difference is close to or even greater than 25°C. The temperature
controlling scheme is repeated until temperature of mass concrete is stable. Analysis results are introduced. There have been not
temperature crack on the surface of tower foundation after mass concrete was poured. Therefore expected target is realized. Engineering
practice indicates temperature controlling method and technological process that are introduced in the article are reasonable and
effective, and can be used as references for mass concrete construction of bridge tower foundation.
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Fig. 1 General layout of Lishui Bridge (unit: m)
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Table 3 Tensile strength of concrete
U438 B H/MPa
3d 5d 7d 144 28d

BEZLGRE 175 201 219 247 252
WhfrsRE 158 181 1.97 222 227

Bl SR

C30

(3) 1R B+ 46 PR
5, AR K P R AL # ik 4 s
x4 KEBBYKLR

Table 4 Hydration heat of concrete

i/ KPR (K] -kg™)  C30 BEBEM B K ALFA/ (kI -keg™)

1 66.4 23.4
2 156.0 99.7
3 186.0 131.8
5 226.5 165.0
7 246.0 180.0
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Table 5 Parameter values of cooling water and cooling pipe
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Table 6 Thermodynamics parameters of concrete
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LMk R B 0.000009
R LY (w0 -C) 31360
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Notes: Coefficient of surface heat transfer depends on wind speed and

roughness of structure surface. Wind speed of structure surface can

be measured ,and roughness of structure surface is rough.
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Fig. 2 Calculation model of tower foundation
close to Zhangjiajie
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Fig. 3 Schematic drawing of simulating cooling water pipe
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Fig. 4 Flow chart of temperature control monitoring
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Fig. 5 Schematic drawing of temperature measuring point
layout in left tower foundation close to Huayuan
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Table 7 Measurement items and frequency of mass concrete temperature control
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Fig. 6 Average measured temperature curves of every
layer concrete in right tower foundation close to Zhangjiajie
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Fig. 7 Average measured temperature curves of every
layer concrete in left tower foundation close to Huayuan
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Table 8 Main temperature control indexes of tower foundation close to Zhangjiajie
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