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THE ANALYSIS AND AMENDATORY MEASURES OF TEMPERATURE
STRESS OF FACE SLAB OF A CONCRETE-FACED ROCKFILL DAM WITH
EXTRUSION WALL

*CHENG Song , ZHANG Ga, ZHANG Jian-min, HOU Wen-jun

(State Key Laboratory of Hydrosciences and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The interaction between the extrusion wall and face slab and a dam body itself is considered to
develop a numerical method for the temperature stress of the face slab of CFRD and verify its rationality. The
influence of the extrusion wall on the temperature wall of the face slab is then emphatically analyzed. The
behaviors of the rockfill and soil-structure interface were described by Shen’s two-yield surfaces model and
Tsinghua’s elasto-plasticity damage model, respectively. The 3D FEM analysis shows the temperature stress of
the face slab with an extrusion wall and different filling materials between the face slab and extrusion wall. The
method of decreasing the temperature stress of the face slab is brought forward and verified from the point of
view of the interface between the extrusion wall and face slab. The results show that the extrusion wall have a
negative effect on the temperature stress of the face slab. Different filling materials have rather different effects on
the temperature stress. The filling materials like asphalt felt can decrease the temperature stress of the face slab.
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Fig.1 The maximum profile of BAKUN dam
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Table 1 Parameters of rockfill materials

#oE y/(KNm') ko, /O ASIC) R, Ry ¢ /(%)
2A 22 808 032 503 66 061 058 034
2B 22 757 039 504 68 0.66 065 042
3A 219 912 032 504 74 066 062 047

3B(FifE
214 944 028 506 7.8 0.64 061 047

80m )

3B(FifE
215 486 042 484 78 0.9 069 0.87

80m )
3C 2166 389 045 456 57 0.62 061 096
3D 214 944 028 506 7.8 0.64 061 047
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Table 2 Parameters of equivalent interface model of the
extrusion wall

Evdirult a B b Co » Go o
0.16 150 0.5 0.15 0.005 43 102 0.7

Lo mo buo Ty ko Mo Co

80 0.3 0.045 0.2 0.005 —0.3 0.005
R TS5 55 Hs 18 1) AN [R] DR P 2 Al 1 X063 485
Sy ARG IE B AR R AR R OIS0 3% 1 ot T
(1) )25 o AT ko n FIRNER D) o0 BEHE SR
o WUANZH, svEsg s B R, Rt % IR
e mINAPS RS LR Rl EINAE A=A
k, =k, 7, (ij ©)
p

a

AP g AZKEA T . SRR AN [ EURF R R AL At
A S5 A, e IR S 4R 3 Bos.
R3 TEEMMERSHFESEMEREESH

Table 3 Interface model parameters of different filling
materials between face slab and extrusion wall

B R S AR B A ko n ¢/kPa 0/(°)
FLAY 13000 1.25 2.0 32
+ T 18000 1.13 0 29
UNERLE 7000 1.10 1.0 4
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Table 4 Interface model parameters between face slab and

bedding cushion
Evdirult a B b Ceo (23 Go )
0.16 150 0.5 0.15 0.005 43 102 0.7
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Fig.2 The distribution of temperature stress
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Fig.3 The process of dam constructing and loading
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Table 5 The extreme results of temperature stress of face slab
after completion with and without extrusion wall
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Fig.6 The distribution of slope-direction temperature stress of

face slab after completion with extrusion wall
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Fig.7 The distribution of temperature stress
without extrusion wall
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Fig.8 The distribution of slope-direction temperature stress
along the elevation
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Fig.10 The distribution of stress of face slab due to
asphalt felt
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Fig.11 The distribution of slope-direction temperature stress

along the elevation with different filling materials
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Table 6 The extreme results of temperature stress of face slab

after completion with different filling materials
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