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Analysis of hydration heat of underground main structure under the effect of

ambient temperature

AMOUSSOU Ekoe , CHEN Zhuo-yi, LI Chuan-xi, EZOULA A.Solange
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To investigate the distribution of temperature field of the main underground structure under
the coupling effect of hydration heat and ambient temperature, the FEA finite element software was
used to simulate the temperature field based on the underpass reconstruction project of the Gongchang
road at the position of the Shenzhen campus of the Sun Yan-sen University. The automatic monitoring
data of the internal and external temperature field of floor concrete of main structure was analyzed and
compared under different construction ambient temperatures. The results show that the temperature
difference of hydration heat of mass concrete can be effectively control at a suitable construction
ambient temperature. Effective heat preservation measures need to be taken to prevent temperature
cracks, when the ambient temperature of construction is low. In the case of large variation in the
construction ambient temperature, cement with low heat of hydration should be selected.
Keywords:concrete; hydration heat; ambient temperature; the finite element analysis
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Fig. 1 Underground main structure(unit:cm)
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Table 1 Thermal performance parameter of material

L4 R ELAA/ ko(kgeK)!' SR EU kIo(meheK)!
T R 7K 0.456 4.446
MBI 0k 0.456 4.446
b 0.699 11.129
AF CAE) 0.691 16.910
K 4.187 2.160
A 4.187 2.160
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Fig. 3 Temperature distribution diagram of the section 1 after

32 hours of pouring
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Table 2 Calculation table of concrete hydration heat parameters

BEYHE ] Sa WLy BEMSHRALY SRR
ey l X &/ % H/(kIokg oK
BEY (kgemr) Lt AR FH & % (kIkg 1K) (kom-1+h 1K) EE A/ (kTokg ! eK) (Kemoh 1K)
K 343.000 1.000 14.3 0.456 4.446 0.065 0.634
b 674.000 1.970 28.0 0.699 11.129 0.196 3.118
AT 1101.000 3.210 45.8 0.691 16.910 0.316 7.740
7K 162.000 0.470 6.7 4.187 2.160 0.282 0.145
WK 46.000 0.134 1.9 0.456 4.446 0.009 0.085
i) 37.000 0.108 1.5 0.456 4.446 0.007 0.068
N Ji 741) 37.000 0.108 1.5 4.187 2.160 0.064 0.033
AR 5.556 0.016 0.2 4.187 2.160 0.010 0.005
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Fig. 4 Temperature distribution cloud diagram of section 2 15
after 32 hours of pouring 10
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in the section 2
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Table 3 FEA temperature data °C

WiTE 1 GREEIR S 15°C) Wi 2 CASEIEE 30°C)

i) /h
R ANEE b R ANEE b

T2 T2

0 20.0 20.0 0 20.0 20.0 0

1 21.3 21.3 0 213 21.3 0
2 23.8 22.2 1.6 23.8 25.8 1.9
25 60.7 34.1 26.6 63.0 48.8 14.2
32 62.5 335 29.0 66.0 44.5 21.5
34 62.0 33.0 29.0 65.7 44.6 21.1
44 58.4 30.8 27.6 63.2 429 20.3
46 57.6 30.5 27.1 62.5 42.6 19.9
48 56.7 30.1 26.6 61.8 42.2 19.5
50 55.9 29.7 26.1 61.0 41.9 19.1
52 55.0 29.4 25.6 60.3 41.5 18.7
54 54.1 29.0 25.1 59.6 41.2 18.3
56 533 28.7 24.6 58.9 40.9 17.9
58 52.5 28.3 24.2 58.2 40.6 17.5
60 51.7 28.0 23.7 57.5 40.3 17.2
74 46.7 26.1 20.7 533 38.6 14.7
78 45.5 25.6 19.9 522 38.1 14.1
84 43.7 249 18.9 50.7 375 132
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Fig. 7 Layout of measuring points(unit:cm)
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ture of concrete in the section 1
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Fig. 9 The measured curve of internal and external

temperature of concrete in section 2
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Table 4 The measured temperature data °C
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