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Analysis of influence of Baihetan arch dam thrust on dam abutment
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Abstract: The deformation and stability of dam abutment have great influence on stress states of arch dam under complicated
geological conditions. It is necessary to consider the interaction between arch dam and dam abutment. In order to built three-
dimensional finite element model easier and describe complicated geological conditions better, arch dam finite element model and
dam abutment finite element model are built respectively and the iterative calculation method is adopted to simulate the interaction
between them. Based on the theory of unloading rock mass mechanics, the stress-strain state of dam abutment rock mass is studied
under thrust force of arch dam after excavation unloading. The results show that the displacements of abutment slot both upstream
and downstream are not remarkable. The effect of the dam thrust against the slope displacement can not be neglected.
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Table 1 Rock mass initial macromechanical parameters
of arch dam abutment

(MPa)
B X e E /GPa ¢ /MPa e)
1 18 1.6 54.5
P 1
2P 2 18 1.6 54.5
3 5 0.8 45
TR 4 6 0.8 45
P,B3 5 15 1.6 524
" 6 15 1.6 52.4
alis 7 5 1.6 52.4
8 14 L5 52.4
Jop
, o 9 15 15 524
P,B;
o _— 10 15 1.5 52.4
vr 11 18 1.6 52.4
12 8 1 50.2
Jop
e 13 10 11 5022
14 18 1.6 52.4
P
Ps i 15 15 1.6 524
VT 16 13 13 50.2
17 12 1.2 50.2
18 8 1 47.7
P
2Ps 19 18 1.6 54.5
20 6 0.8 45
P
s 21 17 1.6 52.4
P8, 22 7 1 47.7
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Table 2 Design basic parameters of Baihetan Arh Dam

ZH A

WITH 2 /m 827.00
BULEFE /m 550.00
BRHE /m 277.00
WIGZLE /m 13.00
HULEEE /m 70.00

S RHE R RE /m 73.238

R3 BHEBEHESHER

Table 3 Calculation parameters of Baihetan Arh Dam

s ZH A
1 WA E /GPa 19.6
2 YUASIK RS L /(1/°C) 1.0x107°
3 WA S 0.167
4 WU Ty /(t/m’) 245
5 WAL ¢ /(kI/kgT) 0.96
6 SIEL K /(k)/mh-C) 10.6
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Table 4 Design temperature load

T /C 8.73 7.90 645 262 310 3.03 176 1.25

T,/C 0.00 000 549 12,93
T T WTEREIE: To bS5 2 .

13.71 13.72 8.85 7.50

5.3 =R
53.1 YT

VT B T2 A IR Tk, LA ) 24t
R FRIIPEARR KR A WRITH Rt H %
fF ADINA 1ERTHE& . BT @B e 35 77 i K
850 m, TG K 1 640 m, /7/F 7 864 m,
e 1 090 m, Wl 1R, @RI, A% RE
TRHUB R K2 S Cs, J2N Y
By shs, b = Fia & Fi7s HFEHIE T E R shHr
Csv Cyn Cs ST 2 Frg, EWEIBNHT shigo HABXS A
WS T 2 S AE T S PR W 2 S 5O AT T I e

B 1

Fig.1 3-D model along the river after excavation
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Fig.2 3-D model grid of arch dam
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Fig.3 Loads of arch dam (unit: Pa)
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Fig.4 Support reaction of arch dam (unit: Pa)

oy BOR ARSI T 5 )5 A 3Rt i
B e 3 oy RGNS 2E A R IR ALY b, R
AP IR R AEA, e RAFIIMA S S
I3 OIRBURIIRILIAME S WA 5.

RS BRI LIPS
Table 5 Thrust force of arh dam after water filling

[ 827~ 780~ 740~ 690~ 640~ 600~ 570~

/m 780 740 690 640 600 570 550 530
e
1.4 1. 1.4 2.2 2. K 2. .
MPa 3 8 3.0 9 35
HiFEE ) 1.3 1.23 1.9 2.3 267 2.8 3.1 3.5
/MPa
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Fig.5 Maximum principal stress contours of section 8
under initial condition (unit: MPa)
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Fig.8 The strain contours of section 8
along the y axis (unit: m)
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Table 6 The key points displacements of dam
abutment under three conditions
(m)
S i e e R S R A A
m T MEIA BEA R A R R
R 20X S L0 x - N (oA S A N (0K
Iz 0.831 0.405 -0.019 -0.614 -0.772  0.012
865  HEIfF 0.889 0.472  0.008 -1.218 -2.087 0.351
kil 0.635 0.196 —-0.030 -1.032 2374 0.294
Iz 0.629 0.651 -0.072 -0.511 -0.546 0.186
829  HIfif 0.551 0.879 —0.095 -1.075 -1.494  0.810
kil 0.102 0.303 -0.298 0.233 -2.325 0.381
Iz 0.655 0.731 -0.021 -0.615 -0.565 0.134
800  FHIfif 0.563 1.076 —-0.020 -1.184 -1.373  0.777
#J -0.075 0.242 -0.391 1.021 -2.515  0.043
Iz 0.852 0.770  0.166 -0.510 -0.237 -0.035
760  EHIfT 0.980 1.248  0.235 -0.964 -0.736 0.474
S -0.083 -0.048 -0.397 1.215 -1.974 -0.243
Iz 0.007 1.107  0.154 -0.456 -0.203 -0.152
720 Efar -0.218 1.822  0.267 -0.928 -0.780 0.271
) -0.996 0.585 -0.337 1.247 -2.492 -0.635
THZ -0.649 1.630  0.357 —0.447 -0.117  0.048
680 EIfar  —1.114 2.787  0.535 -0.592  -0.067 0.867
W 2442 0.438 -0.500 1.941 -2.181 -0.260

JFE -0.892 2.057  0.547 0.891 0.984  0.438
640 IHIfi  -1.723 3.520  0.771 1.308 1.880  1.157
i -3.303 0.688 —0.583 3.594  -0.499 -0.028

JHZE -0.653 1.976  0.549 0.546 1.260  0.534
624 I -1.492 3.331  0.840 0.660 2532 1.170
i -3.067 0.518 —0.683 2983 -0.115 0.157

JHE -0.350 1.972  0.617 0.014 1.715  0.628
610  #Ifif -1.025 3.186  0.977 —-0.635 3.805 1.275
i —2.598 0.466 —0.525 1.861 0.468  0.155

2 0.404 1.906  0.766 1.236 2352 0.529
580 0.387 3.012 1.214 2314 5063 1.164
i -1.047 0.393 —-0.275 4.054 1.494  0.160
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