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B. WHE%, BA08 KRN R AR KRN N
HEN F1 Drucker — prager #E N ; W7 2 155 B A B3R
¥ W SR R 5 KB R 7 ¥E U #1 Mohr — Coulomb #E ,
HERELSANEEEMNKFAMRRE., MEHRHE
PR R R A 55 B O T 2 {BL B JR AR T

2 Atttk

AINBSBEHU RS S HE I, TR ER 1 245.0
m, NEBHEERN 953.0 m, HKAME 292 m, M
TR OLRIMEKERN 922.74 m, M BEWH R K 20 684
m3 /s, FIWIEHEKA 1240 m, T ¥ 997.25 m;
KEEBFTEALL 1 166 m, TN 989.4 m, L
RUER1097.0m, WUPAEEN9.5 kN/m’,
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Fsy 142, EREEN—FNRESLA, BTA
Bh 9423, R EBBH 11490,

F1ABEL. AANEHEITERRANE
%88, HETRNNER 2 4 THEASSHS,

£1 BRI, s4NEHENNFSH

Table 1 Mechanical parameters of concrete, rock and jointed rock

g FEV WH E, AR . 2 ¥3.4 BN Hihre 3.7 3

3] /kN+m™? /10*MPa u f ¢/MPa a/MPa E3 ¢
kR 24 2.1 0.167 1.20 4.00 2.5 0.86x10°°
1. I%&E& 27 2.2 0.180 1.35 1.50 7.0 0.86%x10°°
. V&84 27 0.9 0.260 1.10 0.70 3.0 0.86x10°3
F7 . 27 0.2 0.300 0.35 0.04 0.0 0.86x10°°
F11 27 0.2 0.300 0.35 0.04 0.0 0.86x10°°
LT 24 2.1 0.167 1.00 0.80 0.0 0.86x10°°

* F|AE, “AE” ERMREXTE, BHESNNEFROTREE (Fa%. KE) HRRE, 199949 A
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Table 2 Calculation number based on characteristics of joint
LRV RN PJ1 PJ2 PJ3 PJ5 PJ6 PI7 PJ8
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Fig.1

upstream face of the dam

Radial displacement on the
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BEERN 964.0 m,
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TX—H, BEREREFERAMBEN, EHNEE
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Ja, MALBEMEERN,
3.2 MK A%
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MARMEREAE, HESREN, b, TWHEN
N ERBMKRN . & 1aH PJ2 M P4 Bt
REBEERFRNNAORERKEENTHRE, 5
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-1.5 MPal¥% E - 6.6 MPa, #iHl &4 )5—% 4o H
RARBEMNE R pHURE, TWHEBE BN AT
Wb, EEMAE M, EIEEKEEN MR
KBEENAERAK (LF4), PI2 f1PI4HE
GREAHFRRHT P2 HEBIEFHNMERG,
FETRNENBER. HREEREX LHER 0.
o3 o, MITHEK o MB K, BEFEREDT
9, MABKOERMN S (4.20 MPa), AFRE

frEak & A FF W, TSR M BN J RE O AE X B K
(2.5MPa), H33%. YREREBHEN, BRf
L F738 K, 156 B 15 4 v R A AR D /)N 301 B B 1 7 B K
Rtr, Wah, EEEEAOFREEREREA, Hl
a8k, RBRENE, XM ARER
FWB/N, NERNEWHEE, Y4BKT 14 R
BZE, MAREGELRN. BLER, LiFiE
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#3 MR AOREREMNE/MPa

Table 3 Maximum and minimum stress and location on the upstream face

®"E BAERS o BNERLH oy BR B R 0 BARAERLR N o,
PJ1 5.45 (v953m #t5&) -6.53 (V1170m #t58) -1.51 (V1170m #5&) 3.75 (v953m Hl#E)
PJ2 3.38 (V975m A #t) -8.36 (V987m Z#t) -6.62 (V1170m #t5) 1.48 (v990m A #t)
PJ3 4.20 (v953m #5E) -6.80 (V1170m #5&) -6.51 (V1170m #t5&) 2.50 (v953m 3lpE)
PJ4 3.58 (V975m £ #t) -9.12 (Vv987m £ #) -6.62 (V1170m #t5&) 1.57 (V9T5m E#t)
PJS 3.58 (v975m A #t) -9.12 (v 982m £ #t) -6.62 (V1170m #t5d) 1.58 (v975m £#t)
PJ6 3.56 (V975m ZE#) -9.10 (v982m Z#) -6.62 (V1170m #t5&) 1.57 (V975m & #t)
PJ7 3.47 (v975m L #t) -8.20 (v982m Z#t) -6.63 (V1170m #t58&) 1.49 (v975m £#t)
PI8 3.34 (V975m ZE#t) -10.37 (v982m Z£#) -6.62 (V1170m #5&) 1.42 (v1030m % #)

#4 THEOEOBRERHLMLE/MPa

Table 4 Maximum and minimum stress and location on the downstream face

w"E BXERNS o BUNERH o BK B[] FERE K o BAR BB o,

PJ1 1.96 (v987m Z#) -14.68 (v1010m A #t) 0.34 (v1245m £ #) -9.55 (V977m 3lpk)
P2 1.21 (V987m Z#t) -15.0 (V1070m £ #) -0.08 (V1245m Z#t) -9.46 (V977m )
PI3 1.85 (v987m A#t) -14.72 (v1010m Z#t) 0.24 (v1245m ) =9.75 (V977m 3l k)
PJ4 1.79 (v987m Z#t) -15.02 (v1070m A #) 0.12 (v1245m H#t) -9.45 (V977m Hl5k)
PJs 1.79 (v984m A #t) -15.06 (v1070m A #) -0.09 (v1245m A#t) -9.45 (V971m 3 5E)
PJ6 1.20 (v984m Z#t) -15.01 (V1070m Z#t) -0.09 (V1245m Z#t) -9.40 (V971m HlpK)
PJ7 1.19 (v984m AE#t) -15.02 (v1070m A #t) =-0.09 (V1245m Z£#t) -9.56 (V971m HIpE)
P8 1.76 (v987m ZE#t) -15.03 (v1070m Z#t) -0.29 (v1245m A #t) -9.47 (V977m M EE)

3.2.2 #EF@EREAERL B2 (a). (b) B
T #t 5 b T 3R 1) AL [ B B AR AL . R BAME TR
THEREBIN N o, X 3.7 MPa, JERM4S
%0.8 Mpa, SHEE 958 m Bf X 0.6 Mpa, £
BUERME, BERBREBN DR/, BEE
MBHHEBF NS o BT K, BRBMESTH
-2.0 MPa 3%in%® -4.0 Mpa £ /. MYk, F
WE R At N A EAR K, BEBLN S o, X
1090 m MHERAMK, ERZHB /N, Hd

Wi R B N 7E R IR A AR K, BtENLHET
WA K, dmp e EHEA BN, RE b
No, AWK, EEABEAK, 1848t M
ELWEMREBIN S o, B KT, PISEH
%A 0.35 MPa,
3.2.3 #amfgiA@kass B3 (a). (b)
43 3 o B BE A fa L T ¥ (e BN FE K A o
LM ER, BEEK EBEMAE B ER
BEA1, ML 3.0~5.45 MPa, #t 5 b i # B
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Fig 2 Cantilever stress and arch stress at the crest

(b) B8 (PJ4)

M3 REMEREEEMANSEHELE /Mpa
Fig 3 Normal stress isolines on dam — foundation

face with or without joint

BEHMPIN X KA NEEM 1/5, KF 2.5 MPa
WEEAEEM 17 EA, BE1SmER. ANH
o7 4 T 7 72 Ak B 3 1) B AT R LRI ) X B ACTE
HEV1130 m LT, #EMHEEEEFmEL/S,
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WEhL N 1 B BN, RKE B &R 5.0
MPa /N8| 2.0 MPa 224, & F e # B P h R
FE (2.5 MPa), 15 B 5 4% 2 BB I I 300 2 B 5 1) ¢
KBRS0 BeaEm R A ET, Bk m R %
AR, LEWHEEB/NE V1130.0 m B, 305 fHE
HERLTE 3k m) B R A AR, 22 A U B Bk R
NN BETE W/ EE, BB T ) B ) B A R R
(B KT 174 MR ), WEEN F B m KN N
B m o
3.3 HIGkHFRMEREX
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Table 5 Relative displacement of joint near dam heel

4+®  P)1 P2 PJ3 P4 PJS PI6 PI7T PJ8
g 11]
FEEHHEH 0.19 0.31 0.56 0.42 0.43 0.42 0.39 0.60
W RP P, P12 BO%E S AR AL A R AL B AL B (B

1.45 2.16 3.10 1.85 1.90 1.85 0.52 2.20

MESHTLLEBL, %2/, MM LBEE
KT FCEEA AL B XL . %5 A F 4k i 3E
2R 1 1 4 O AR O B BN AU SR EE M AE R MR A
LR, ARSI, KIFEBRK, EREEE
AN, SRFBERR LN . ARV BN, VAR
48 3h B 5k FE 2 W/

k2% V4 B 7 8 5 T L O 400 O o B AR K
FRX, FE A —HR TN, B HyT
KERIANEIR . 4G WS, G
B, waZE, ROt EEEARrN, 4
AFMBE R AERN, BEARNBEREEZENT
PJ2, M&EmKBER/NGE, J& 4k 1 22 A wE I JF
HNEBBEAHHAELGIERMEFREE, Bk
EEMKE, KIFE®K, ATiK 0.5 mm, [A A
HREXRAREZE, NELRENE NI LATFH,
WRARE —EHEMER, EHEEET/NTFRR
Y, Mmeknt, SEmITRGEA YK,

4 %k
(1) B4/E AR H 2 NIR LR ARAE . /it



oM

FEAUR S B AR/ RS TS MR W 75

KB JE s et 588 Mk 4 0T BB ) AL B R
172.36 mm (PJ2) 5 & & EFWEXHE D
(172.26 mm (PJ4)) HRBAEE, KTLMH
AHHMBER (167.90 mm (PJ1)) FikEE)5 M
Bt ((UERAAERIELRE, A AL
W) NMBLERE (170.49 mm),

(2) /NESHENAE IE W KA/ T &Rt tragd
LU EE B K E R Sk 5.45 MPa, RREBILLK
W Hret BR M ERIN IR ZROPINIRE, B
B HBEMEE LR, X1.50 MPa £4, Rt EiFmE
HEBEKEN BRI M, B -1.5 Mpa M=
-6.60 MpaZf., k. THERNEEMNNBFHK
¥, THEBKRREEEMNABEAK,

(3) JRida e 300 2 B S B h R e K, T X 30
e EERN A EEAK, EREREXN LHFRK
RrEhp A B K, AR, 3R N

HBEKT 1/4 MRfE, LEWRMEERXTIAR S -

UBEWAK,

(4) BB A2 4% W /N B B T B FF 24 70 AR o
AR E R, /NS P U0 3 B i A K T R AN
BRE, SAFRERENE 177 E6. RERHH

A Hret, SmANRE; ’AN%E, FREE
MHRELEERETANECERREA BB/, F
HEEMHIMER 1/15 E4 .

(5) Wy, MERAHN. EHBEEXW
BA, %K% 14 9Es, R, EHHEEK,
gy neBmet, HERE/D, BEN, FREEX
FHN B RPN S A BN B/NERSH
Bm.
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Effect of Perimeter Joint on the Performance of
Xiaowan High Arch Dam

Du Chengbin, Ren Qingwen
(College of Civil Engineering , Hohai Univ., Nanjing 210098, China)

[Abstract ]

high) is studied with nonlinear FEM in this paper. Nonlinear relation between the stress and deformation on the

The nonlinear effect of perimeter joint on the performance of Xiao Wan high arch dam (292.0m

surface of the joint is adopted, and coupling effect between material nonlinearity of the dam, foundation and
contact nonlinerity of joint is considered, opening and slipping of the joint are modeled in the analysis. Variation
of the stress and displacement at the key location of the arch dam with perimeter joint on different crack depth,
different elevation and with or without water pressure on the crack face is compared. Crack and yield near dam
heel with or without joint are studied, The result of analysis demonstrates that setting perimeter joint could re-
duce cantilever stress near the dam heel effectively, and the stress near dam heel with joint has a great improve-
ment, while little difference of stress and displacement occurs on the other location of the dam.

[Key words]  perimeter joint; nonlinear FEM; Xiaowan high arch dam; crack; yield
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