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Stress calculation and stability analysis of arch dam at Shigaoshan reservoir

LIANG Guiping
(Shanxi Investigation and Design Research Institute of Water Resources and Hydropower, Taiyuan 030024, China)

Abstract; Based on arch-cantilever method and 3D finite element method, the stress of Shigaoshan con-

crete arch dam was analyzed under 5 conditions. According to the calculation results, the dam body is di-

vided into 3 zones on the basis of closing arch for grouting: the dam body under the elevation of 1119. Om

is zone 1, the joint closure temperature is 14. 3°C; the elevation of the dam body between 1119. 0

t01130. 0 meters was zone 2, the joint closure temperature is 12°C ; the dam body above the elevation

1130.0m is zone 3, the joint closure temperature is 6. 5°C.

Key words: single curvature arch dam; stress calculation; stability analysis; the arch-cantilever meth-

od; finite element method

1 TR

A B LK R AR 1L PG 48 3 b R B R DG
FURS B3 1.5 k457 93301 Hiite— 280 S A~ ST,
Pl PR A 110 km? ) I8 I 22 km, SFH
57%o, A1 LK PR TR 5E 1= 55 7L, S R iy
68.0 m, 7K JFE M FE 75 473 J7 wm’, HL 3 i B AL 200
KW AR 3 7K ] 7K H T 4 00 R A B it oK A )
(SL252 -2000) " R A 47 P AIF 5 4 45 114 7 5 3 O,
B A B LK /N (1) BUOK PR, TR S50 0 IV 45
MX A TR 3= i R Rt ] | i v 7 | ) =35
ST IIZEE n] Jy N65°W | A 4f I hE b JE | b
Jox AR 2 LA 2 2 722 vhut A Sl R0

2 AT

2.1 EHFMEH

ALK PR R R B 1 T HE AL, e R
68.0 m, /K J&E i PR 25 473 7 m®, HL ¥ A 5 #1200
kW ARHE 2 2% SCER [ 1] Rl R A B A ]

W5 B #9.2012- 03-02;

&[5 5 #7.2012- 04- 19

FTPERITEAR 45 ) 7 1 o 25 3 W, B0 5 A B LK /N
(1) RUKE, TREERNIV A,

KA DA A 1Y LR I
SR K K HR A 4 GRS, I AR
Yk S 9. SIKAEE KN E By TRAR I H G K
Vi, M CHEE S5 HE K TR LIE ) (GB50288 - 99) 1
Wi YR 5 HEFY .

2.2 JKEEHHEKAL

FR YK ST T TR R, 8 HPROK A7 1 141.0
m, IEHE KA 1 144.0 m, KAZBEK A7 1 145.95 m,
PEHIE AL 1 144.96 m, IE# Z KN 1 144.0 m, 3E
KA1 122.5 m, RVPIRVPESFE 1 108 m,

2.3 MIEERTERENFSH

HRR €20 R EE 1, MR ZE T 24 kN/m’, 3
PR E 25 500 MPa, JA#A LE 0. 16, i B 28 ik 5 4
0.00001 .

MR C L4 R B8 WK PE TR it
Wi B T 245 ) Y ZE R U 1140 m DL b
B SRR fE A 8.28 GPa, 1 140 m &2 DL EHR

PEZ I AL (1974-) , 4, INVE TN, AR , KR K i T AR BB SE TAR



454 19

e bR B A LR EBEON ) VSRR E 23 155

S A SRR 8. 55 GPa; 47 1 U BSR4t Hy
1.01 J3 MPa;JA#AEL 0.25,
2.4 5B

X ZARF SRS AR R 10.8°C, <R
AEARNEL14.3°C
2.5 HEEE

35 b [ M 3h 2 80X &I ) (GB18306 -
2001) P X P HBAZ S I RE( 0. 20 g, MR Bh
ISEFEEARAIE R0 0. 35 s, A0HTa H o 250 A {1 o o 35 1 2 )
AR X Hb AR LA G SR VI X, MR B 2 8

3 BRI BT HT

HBEIUN T3 53 i HE SR A3 A — ) R 1 O
[ Y 3 | == ) R I i) R | ] R R T A
SRR L (AR o TR A Z TR
A, TR BB TR R AR =
EREESE N B K SE b e [ ki Wt R R
JE TS AT SR DI AR TR SR A D 1) 9
Yoo U] 8 & VL R AR A A L U0 ) 57 7% K P
A LG A U gt R AR DR A AT KL S
A EL B QR far 2853 BE , SR )5 40 ) 4 st ] g 1L
S by S RS T A PN AR AT A DA
91, IR KL S o B B A S A B A8, e
THESUAR R 0 7. W T HERRECE By EE,
BT RS ZORAN DT 7 44 13 32 AR SO i 7
HE15 RIETTIAR
3.1 HEIRREHAR

KT 5 AT BT AT, He gy AL A 1
BLOr A A R R AL A R

BEARGE Ty T L EH RN + e ib Ty +
HE + WM ER R + ) + KR Ty T8 2. 1%
THIKAL + VDT + A E + I IER RS + B
T+ IRET s TOL 350K + VPR T) + A + %
THEE R + T +IRETT;

FRRRALG 0 T 4 AR + VPR +
HE +RITEERA + B EJ + IRET); THLS:IE
WEKLL + P ES] + AE + WIHIER R + HhE
fr g + e J1 + VKR J1 .

3.2 HERH

TR 8 F s A&, #KE T, B
(HYB 5 15 0 B 2R e B e e S HE KL% R, o
B0.25) , Je b B, IR Em B (RS R WKL),
TRE T, s far 48 CR AU 1L 75 ©

33 EARHRERAERERERY
— v S s [9
By U B PRSI 2 R R 2.
®1 OBREEHITEER m, C
HEREERE 1146 1141.5 1130 1119 1108 1097 1086 1078
TL0 L T80 S A R 2
tm  —12.3710.26-6.40-4.31-3.16-2.30~-1.74-1.46
td 0.00 -0.33-2.57-5.07-6.11-6.15-5.76-5.39
T 2 BRI 2
tm 12.37 10.02 6.34 4.28 3.14 2.29 1.74 1.45
td 0.00 0.76 2.76 5.18 6.18 6.19 5.78 5.41
T3 3 BT
tm 12.37 11.58 8.77 5.59 3.64 2.51 1.85 1.53
td 0.00 0.00 0.00 1.29 3.94 4.90 5.03 4.89
T 4 B AL 7 2
tm 12.37 9.80 6.27 4.26 3.13 2.28 1.73 1.45
td 0.00 1.16 2.94 5.30 6.24 6.23 5.81 5.43
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