Falk H2M
200242 f

w1 TR

Chinese Journal of Rock Mechanics and Engineering

21(2): 169~175
Feb., 2002

KA B B BN A RITTSHT

ik RRFE HRER
( HDOREEKRIR A I 430072)

WE VSRR BIENA R ITT %, MO EAT T A SR E T ORI B R, it
A% E B 5 o e X A O 2 T s o XIS o B e X 5 s B e e X 0 5 8l o A A ELR 7
BRTCR, 19 TOR TR, DOAIW S AR 15 2 AR KA Sh A . vt S b, A I AR
RN, IR e A RN 1143, AAEAERTR R0 S A A 5

XKiEIE AR, BIEN, Rk, REEME, WU
SFES  TU 457 CERFRIRTE A
1 8 §

P BB 8 G \VAR R A Wy & Sy NI =ER/ 1) I D
A7 10 T A M A U 25 800 42k, A S vt i PR
W 300 42K, BHECRKBREE YT 60 K. IR —
T2 IS T, WA R & R AT IR EUR . T
WA TR 196 m?, AR — Bk 25~40 m, fx
JEZ) ) 64.8 m, SAKFRZI N 588X 10 m®,

KA — A BT RGPS 1A
BT R AR AL, AN A L BE R 28, A
JE T . ERARIEDL R, KT e
WA TR EIRAS, HAT, WA BRI ) J 358 2
RIS . (H i T Tt @ st r, T
Jith TRIE AT S B A R e Tk 4 A E B K R
FARFIUAE: (1) ACEIB I THE 155 7 3 B 3 i
e JEVRS ] A FH RO B P A s (2) ko vk i 2
PEASRZIMI BN, U AR RS 43 R RN
R (3) RSt T AT 3 A ) M R A% U 4 1
AL U (R BB IR, B0 A A S A 4 1
Tk RIE, UK —E I CRERS (i [ .
K A S ) o e A A T AR

HOAT, B S HT 0 AR 2, A KRR BR
PATE(RLEM). AL 047 818 (DDA) M,
HEIE(DEM) B A B T (FEM)SE . 25 JLH4E

2000 4 6 J§ 20 FW A, 2000 49 3 19 HEE Sk .

XEHS 1000-6915(2002)02-0169-07

MR RE, AR TEBe HER S, LW
AR BT Bl AR AT PR TR A AR L8 JR R A -
(1) MR SR, SEHES RS,
Rl N ISR IRAL, AN IR T RORS S P RE AT
FEIRZ: (2) LB R ZEERIBT DRI, POk
HELLI IR A . AT IR E TGN AT PR B ITIERX — ]
R TS

2 AT NTRAGEREMERRENE
PRITHHTRIE AR

21 B:ERAEREEERITIRE
B BB AR TERFERA A S 2, A SC LA
RPBPEA TR FEAKESE, LR B FE N A
BRI e SRR E A/ B ARI R A
{Ac}={Ac’}+{c"}
{A¢}=[D] {Ac}

{cP}=y<F> {G—Q}At
oo

Kb [DIWBYERE, FONEIREE, O hFhs
H, AP K.

FEARLAE SR A BROC b, Wish 25y
H = A ARG A 52 i, B RT SR N g W AR 1] 42
RS RE, JF SR e R ) AR s sS4y

@

B Wik s 53, 29 %, Wid:, 1995 4EEENVT IBOKA B K2 KR K B TR ol SUAETIM, EZNGK T Res - TR 4 M J7 T (1)

Her SR,



170 BTG TR

2002 4F

ToiEM e, THy =1, MU E RN D WA R
TR, R SRAT 1) N ) N AR b B P —
o ESEBRMN A, R 58S PR R B AR
Drucker-Prager Jii Il HAEN, ¥ 3% 4= 44 [R] iR FH TG H1
DIV, BURE R X B AR
% H Mohr-Coulomb Ji HR#EN,  HAR 2 ok JESCHK
WAl T IRARAE Ol S 2 AT, Bl
AR RIS S E M B T R R A, sE
B AR D)5 AT AR 2%, R AL G AR
THE P AR S ZR, LA B e 15 2R A2 PR 2850
22 HHEBEHRENBRITSTHERRE

FE N B 5 N BRGSO M 20 4t 70
EARTFAE IR, 32 S JHARU 9/ 1 b B T AF RIS
LA B B M H . SC[4, S]EIEAH T T
SO AA T B IE N AT RS, T TR
FUK T 450 TREMEMWE RS 2, SATE. Wi25%
AHESLR, Hii T TP E2, JHE. [BHA, 4 A
I B IR A AR EREE T TRRRIK T
ghR TREX R, @ TEM TR L4 fig +
RS R B R S 1258 N A BRIT B R T

H AR GAT 1) A 3G N AT BR TR AT = FhEAR R
R (1) Ead ARG R T RORE,  RITIE I R T
gl R R B AORE L) h Y (2) i s
TCHGE PR BN BRI B HORS B ) p 85 (3) iAWy
TG AW h-p B, FFhERAA LS AL, Ll p
BRI G AL PR AN L R N, B IR o) ), {HAT
BRICHHTIR R A% 10 h B BRC o AT R n]
FEARAAR, DMRFPHOI M, AT —AN00 )
A A - 2 R B — K 850 o = TR S
A BORR R S AT BROCSR D h 2

h B EIENA BRIGTF ERE AT R E: BEoki
NGE SCEE R JUART 38 1Y (1) 250 DA M BRI S 464 5
B, AR ANYIGAR TS 5t M % (Background Mesh), X
AT 55 R TR I 4 A b > i P9 A% 1R AT A BR T 43
M, A BRICUI4h SR AT PR B BORS BEAl v, 3
R P A ZESR TS S5 o, 3 W5 SCT 4T
B BN — ARSI R B, ARG IR AL, MKk
B TE OB RS, SRS 0 2 1 R IR 5 1 5
WA, T A R T S DA Ay 22 i DR A A B G 43
AT o 20 B T A H I BY e R X B A I 2 T
(17 H B Jist MR DR, 7 B Jeet A DX ) 15 5 s BY i Al
DX 1) 5 2% E B0 A% ELR 1 BTG RE, $50T
(R FALIET, LA e 3B A 15 2 7 A8 ) SR S e 3
JRAMEIR . DA o R T AT 3 DA AL T

LTSN
23 MR R FABRERMT
EF 0Pk ) |5, Zienkiewicz-Zhu $2H T —E B
AR T, R IR A, LA 2L
ELE R T (=2, RS b5 AR 2 9 1
PRRMERAEAE T, Al FEWIELL T it W
BRI A R AT A R
YA BT A (UE N ) FSRAR IR L (138 Rk
AR, (BRI fu' RS {6} RISk
Aa{oY . Forh {uy thh 5 0B R Tk
Y =[NKu} )
W R} {e} Fi{o} s MR R A
{er =03y
{e.}={}-{=¥ 3)
{e,}={o}—{o¥
Ll LSRR AT FR, (R SRR o
AR AR, b TAHREYEATS — e, 5 X
TR g B
el =] e, ¥ e, 31 @)
ol i R T IS NG, R TERE IR T
Wi, e e, Je #EaTE, NIMREIE |4t
ETE. @B BA I SRIHT, HRUMY
AT i AT, 0k e . WA

e =2 [l ®)
Ne g 1176 5500 SCATCUAE W5 22 B SV O U A R
BE b 1) 1R
el = 00
[=min(p, 1)
s p WIS EG 2 <1 W73 A .
A TE AR IR R, 52 SORS AR 1

ISYER RTER (8

(6)

= (], €0} {e3d0)" Y
WS AR BN TR E B e, I, B
lell/lr] = e ®)

A K RS RE B B BRI, 2w BT A AT 15 2
Pt e, HIVHRRT S 1) B EEE A i

B TER B RAR A 1523 o] 00 T 2,
Al

le =[d’/Ne (=1 2 ..., Ne) (9)

@) FIAK (977



F221k: F2W

PR R RS B SRS S 8 3G AT FRTT 7

171

le]| < eful/VNe (=1 2 .., Ne)  (10)
WS E N
& =VNele|lefu]) (=12 ...Ne) (12)

ST HRIG i, #5E =1, WM SRR, AENT
HER, Rz, FR T SER 0 BT R R
e =g EV (=1, 2, ..., Ne) (12)

CLEBr B oo RO A" K 2 T A T @ B
O B, GBS AP ENE R RS AU R R
— 5 FIE N UL TS S A% R,
2t GENCORE i F 2 BB AT BRIT A

H T ARG {e} K {o} SLbr BTN, S
[A1FE H R N Iy R s ids, SRR At 1) S AR 2
{7} Je{o "y IMARE K )M (7)H I KE i {e}» {o}
TR ZEVOHOT 5, AR .

PR DAL JEUE R g ) T 38 A K T A T RS R
FHORESAYE B & YA BT E S BEE: GENCORE,
CORE #I DENCORE, Jf- & U T # /'t 5:4: ACORE.

3 KERBRMOTRESFHAR
31 K& AR SR

AT 1 R, ZeEAE TR R R
A LA BRI IR J5 2K PR 25 2 50 m Ao Wi
DA o, oy by TRMIIX, BT W AR
THEHEEH0, HeE R LU A A A LR 100 .
EH T DR e A, T A T, Kb T2
TEW BTG IEAT,  SOMBTEAAST H D2 R LUS
S 11 99 RV S P S ARSI 4 s Ol i, SR
TR AR I R A AT S0 TR,
NP DU SR A . BT AERE 10 m — ), AR
Wi RS2 3 m>X 4 m, BERRBETSUIN 4 000 kN FR T
IR, LN A b it AT A
32 MHhFESH

SN A Y A k. AR T AR TR A E T
IIHTI S ARYE TR B S, W AREEEN Y P
CULPI(C 2 4 7 A O O 9 s 1 e SN B T PR
A FhAEL B dR bR AR 1.
3.3 KEMBHIGFETIFNERTITE

Ko S R R R K R 4 PFLF, RS
BEK NB RN, WARN KR, (HIEAR R
IR T I WA e M IR S B A U . AR SR T AT
T T 180 A9 9 0 V2 e DR BB 7K A7 (A i B A

KL R iS5 v S i

Fig.1 Profile of Dayantang slope for calculating
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Tablel Mechanical parameters of materials

- Ty TRANTE ' A MEIAEY bl F)| PIRERESA
/kN » m?® /KN » m?® E/kPa u clkPa 1)
Wk 230 130 29000 040 195 20
W 230 130 19000 040 100 180
b 260 160 2500000 034 6500 350
HE 240 140 24000000 017 20000 450
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Fig.4 Stress field after reinforcement and excavation
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Fig.5 Displacement field after reinforcement and excavation
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Fig.6 Distribution of yield area after excavation without reinforcement
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ADAPTIVE ELASTO-VISCO-PLASTIC FINITE ELEMENT ANALYSIS
OF THE STABILITY OF DAYANTANG SLOPE

( School of Hydraulic and Electric Engineering, Wuhan University,

Chen Shangfa, She Chengxue, Chen Shenghong

Wuhan

430072 China)

Abstract The deformation and stability of Dayantang slope are studied with adaptive elasto-viscoplastic finite
element method. In the calculation, if local unstability happens, the edges of tension yield areas will be simulated
with Goodman joint elements, meanwhile the mesh will be adjusted and refined. The results show that the local
unstability of Dayantang slope will not occur, and the minimum safety factor of the entire slope is about 1.143.

Key words finite element method, adaptivity, elasticity, visco-plasticity, sliding slope
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