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Analysis of Temperature Effects of Shimantan RCC Gravity Dam
YUAN Zi li', MA Fur heng’, JTAO Yarr tao’
(1. Management Bureau of Shimantan Reservoir, H enan Province, Wugang 462500, China;
2. Nanjing Hydraulic Research Institute, N anjing 210029, China;
3. Collegeof Water Conservancy and H ydropower, Hohat University, Nanjing 210098, China)

Abstract: Temperature is one of the main loads of concrete dam, and the adverse temperature load can cause cracks in the dam,

especially during the operation period, the combination of unfavorable hydraulic pressure load and temperature load can ex pand

the cracks, resulting in the damage for the dam safety operation. The Shimantan RCC gravity dam has serious cracks, and regu

lar transverse cracks occur in several sections of the dam. Based on the observed water temperature and air tem perature data of

the Shimantan reservoir, the large general finite element software ANSYS was used to analyze the temperature field and temper

ature stress field of the dam during the operation period, and to illustrate the main reasons of the occurrence and development of

the transverse cracks in aspect of temperature effects, which can provide technical support for reinforcement of the dam.
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Fig. 1 Three dimensional finite element model for
9# normroverflow section
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Table 1 Material parameters of dam body and dam foundation
7% i A , SEAES DY e LA R ¥
b foy v R E WA Y SMARK . Lk c %H@%%%{a
/(KN * m3) /GPa /(kJ* (m* day* C)1) /(kJ* (me C)1h /(106 C)
IR (Cas) 24.00 28. 00 0.167 181. 00 0. 940 5.8
TP EE T (Cp) 23.51 25.50 0.167 184. 00 0. 940 5.8
SRR BE L (Chs) 23. 60 22.00 0.167 184. 00 0. 940 6.7
FYER A (Z3S) 25.40 12.90 0.230 164. 88 0.770 7.0
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Fig.2 Contour map of datum mark temperature field
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Fig.3 Contour map of temperature drop field in January
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Fig. 4 Contour map of tem perature rise field in July
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Fig. 5 Contour map of tem perature stress in the Z direction(X= 1 m)
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Fig. 6 Contour map of tem perature stress in the Z direction( X = 4 m)
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7 Z=21mZ

Fig. 7 Contour map of temperature stress in the Z direction( Z= 21 m)
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Fig. 8 Contour map of temperature drop stress

of dam body in the Z direction
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Fig.9 Contour map of tem perature rise stress

of dam body in the Z direction
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