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Fig. 1 A finite element model for a dam
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Tab. 1 Material parameters of a finite element model
et FPERCEE/GPa THAALL FRE/ (KN - m™) LWAKREL/ (107° - C7Y) /(T - (kg C) DFREF/ (K- (m-h-C)™)
IR BE 1 45. 40 0.18 2 700 6.5 970 5.80
A A 33.64 0.20 2 750 0 998.9 1. 81

(3)IBFAA o BT Wt I U] [ 25 AT 24 0K, 2 A i RS e ) 3 AT 24 R DR S e e 4 5 B
EA
2.2 REEEHRSW

SSCERL S ] P ) — B A A TR e TR R 3 FlUK KR . O 1, U ZET
SRR IO AR B AR 5 A5 5 @5 58 2, 3525 e R =5 4 A AR K IR B KR Ay i s TR 3, F
JE S B VAL A IS LU MK R Sl 7KL 43 A K IR A3 A

TP T S 154 RIINEL (HEREGRIBE ) %k F 43 A [ 7K A5 FAE A K A2 T 14 kB ey 268 1) 1) 2 e P
LK 2~3,

6101 35- -
600, 20k IR AR,
g 5901 o 25
= 3807 ” ?g
2 377 e
560} T 10 IRAVE [
550 5l
M2 3 45 6 78 9101112 071 23 456 7 8 9101112
A W A 4
(a) KL (b) L%

B2 BT K L AR S b e T S R e BL580 m AR /KA AL 4R AR id ek

Fig. 2 Hydrograph of water level and hydrograph of temperature annual changes at typical elevation of 580 m at upstream surface

of dam
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Fig. 3 Comparison of temperature loads between normal water level and changing water level
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Fig. 4 Contours of total displacement of downstream surface of dam (unit; m)
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Impacts of temperature loads on working behavior of
arch dam during changing water level

CHENG Zhong-kai', CHEN Xun-hui*, HUANG Yao-ying”, GAO Jun’
(1. Water Conservancy Bureau of Wenzhow, Wenzhou 325000, China; 2. College of Hydraulic & Environmental
Engineering , China Three Gorges University, Yichang 443002, China)

Abstract; The present design specifications for the arch dam assume that the water level in the reservoir is normal
at the normal water level for computing temperature loads, however, the water level varies continuously in fact. The
research results show that there exists a large difference of the temperature loads between the normal water level and
changing water level. This paper takes an arch dam located at the southeast of China as an example. According to
the temperature changes at the same elevation, the annual temperature change is expanded by Fourier series, the
temperature loads at different water levels are analyzed, and some comparisons are made for the stresses and
deformations under temperature loads at the normal water level and the changing water level. The analysis results
show when the depth of water increases, the difference values of the temperature loads at the normal water level and
the changing water level increase first and then decrease. While other loads keep constant, the stresses and
deformations under the temperature loads at the normal water level are greater than those at the changing water

level.

Key words: normal water level; changing water level ; temperature loads; finite element; siress; deformation



