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Rigorous solution method for earth pressure under discontinuous surface

JIANG Peng-ming,

LU Chang-feng

(Department of Civil Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: Based on upper and lower bound theorems, according to the characters of discontinuous line of stress and velocity, the

stress field and the corresponding velocity field were got by the numerical calculation to solve three kinds of boundary value

problems. The weight of soil and the friction between soil and retaining wall were taken into account. The stress field satisfied with

all velocity boundaries was found. The rigorous solution of earth pressure under discontinuous surface was solved. The computation

results showed that the approach which solved the limit equilibrium problem is available.
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Fig.1 Calculation model
ATz AR TR ANIE S, SRR ZA

TESLN I S, AR AR B IR ) AN SR 2k
HTq>q (g,=0, ¢l eg BOEHED, HEAKI

AT E S, MR AN ) 7 AT RLALHRZ Y A
TSR, AR AN GEAR RO TFUR 1) A T 1) A
BRI, HLBAT I R, T LA 158
T3, ) G AR Kb G ISR [ I8 ) AN S8 2 05 A A4 AL 31
K, IERHZAL PR IE L B A, BIYE a B wy =
wy NN AN SR LE a s YIRS, u AN D)
TRRERBLIA, u=n/d4—@/2, ¢ NN
B

FR 8 N ) AN S 26 77 R ) LA 41 A5 Ak
abie X TR TSP 2 48N HRES: L, BT
AL ae 14K ab BN S35 T35 N 3167 )
o AE LK ikeg IX R &= B3 3 4N Sy ANIES:
2, Bk TARIELLL ae MHAK eg Wi SIS L&
W7 e R N AN Sy B 2R e 1
RN 1355 (0 03 A
2.3 ISR FIE B AN E SRR A 1E
2.3.1 NI ARESEL JFFAE

I Y AT SR 2 SRR Sy )i 2, S b —A
WEZ X, IR A, N R AR SR
AR, 3 TR A S A T BT 5%, 3 A2 A
T4,

(1D NS4

W 2 fow, BN IARESLL ] K s )2
MPEX OQFPEX @), BN S eanE s, H
A YN IERY a] LR AE T, 158 7 FTBY 8 ) A4,
I

Cy#0,,

On=0ms Tn=Tn (D

B2 NS

Fig.2 Discontinuous stress line

HQ. QWAPPEX S, WL N
#3243 /£ Mohr-Coulomb  Ji fIRGs . ¥: 0. 67
DRIHETEX O @KEN AWM 57 8 4%
5l Ry 2N ) ) RN g AN SR e DI 2R e Ao WU

w=0"+6"=0"+6" 2

b oK B DX AR R = AL Mohr-
Coulomb it it 51, AT S MIEIX D @FFRLN )



B LHIE: ANESEL IR I 108 gk 521

AP VS|
o, =no, (3)
o
2 -2 + —
_ cos+go ] +singo sin (02—9 ) 4
tan 6 cos” @

5 STHMYLE N

o' =arctan|| -1+ |1+ cos’ tan(0" —60"7)
@@ 0| T+sing

(5

S =arctan| | 1+ |1+ cos’ ¢ tan(6" —6")
W@ -0 ) Trsing

(6)

St =arctan| | —1— [1+ cos’ @ tan(0" —0")
'@ -0) | 1+sing
D)
o =arctan [(1 — \/1 +

cos’ @ tan(0" —07)
tan’ (0" —07) | l+sing
(2) JUfaf At

(8)
Ny )BT e AN TT BE A IR SO B 2, B2k
MBS AN, AR A . i
(1), ArfEfT
cos(2w—6, —6,) +singcos(@, —6,)=0  (9)
(3) IBEh4AF
BTN AL LTI B AL 0, W)
e SLe
dv, cosw+dv,sinw=0 (10
BE (v, vy ) VR AEETT 1M R 7 4, HAT
vxz[va sin(9+u)—vﬁsin(9—,u)]secgo (1D

v, =[—va cos(0+ p)+v, cos(@—,u)]secgo (12)
A1 T B ) AN SR (M NI RS B 4 1

sin(0 + p—o)dv, —sin(0 — - )dv, =

[—va cos(0+p—w)+vycos(0—pu —a))]de (13)

2.3.1 U () T 2k SRR
T 00 0BT 2 0T LA A 2 P AN B 2 TR A AE 1)

T 2 AR PR e FE R IE AT BN W Al I,
HEANES L — R, SFE 2B Lmass
2o NITEX S¥E X AT 4 — e R E W2k . %)
T Mohr-coulomb A RHH 77 7] R FE 2607 17 B
Mo
MR DL EARFAE, SRR =SB A, AT RIS
PR v 7125
3 H Ok
PLGEHE i r) AL B ) 3280 1R 5ol A, i
A S A R
3.1 #HIVE
H A oev eg F/NEN 15350 ¢,=0+ ¢q,=0,
HMAO . 0,3 hn/2, SHAKMNIER.
(1) MLt oew eg TFUGHf# Cauchy [a]#, IR
B RS TT oef XA ehg X IFIE 3
(2) DIWERELR of TAMIEYES 5 4 1) R 41,
IR A A, SK1G ofc IXIIEHE
(3) M e miAT Mk I a mANESRER 1, 12
BN IX N AL ae, BARMIE R CIEE a .,
FHEE—H oae X IH TN 3 J7 101411 0° 5 SR Ja it Pk
Rz (2) Fik (3D, Rt bae XI5 O -
BB VLTI 0 I ae 5 AR i AT FERR
2N 4 DA ) O,
(4) M ae R, ¥ ae BN S H,
fit Cauchy [, K1F aej X WIIEFE 2175

(SOMRYE ae FN eg 10 3= W g 7 ) KT 2 75 7= A

I S AT AT 5 il SR DUSIL F I, KA de {7
H BNy KI5

(6) Mie &k, ¥ ie KEAEN )AL, f#
Cauchy )i, K73 iek X2
(7) H ak IR ki 11, fi# Riemann [/, K75
kida X1 H# 5
(8) W ad W SR L EEBRAAE, IR A IR
W, KAT abd XIER Y KA LR E A oA
T FIRANELL L A B, AFAEL L
AR, BT O R I AN ME— TR, O R PR
N RAGEMF MTHATIZ SN 04T, S RAGFF L
TR o
3.2 BT
S HTIMBOE BESE Nig b ) AR S, a pE
&R — AT
M ab KA Chaucy 1)/, K13 abd X E &
Yi: W ad JOR di 3, fi# Riemann [0, K13 adik
DX R s WA de 268 ) ANIE L2 1 T B2 4R (5



522 vl +

b 2008 4F

(13)) Hl ik ATREE, KA ijk K FEH M jk 25
(PR FE o MR ae BNV S ANESEL FIEE 41 (X
(13)) Al aj JARPHESE, KAG aejk XIEEZ N ae
2 R, M oae 8 BIFEES A oa TIH FERF
R, FRRA R, KT oae XA M oa BUH )
Ao

RIIEEN M LR, BT R A ob
R OIS b s IR B 5 A W AN 2
T BB A ELL L ae FINFINE, S EH. HE
W AL AR (118 B0 S AT R 3 54 A

4 FFR

T DL ESEYE, H Fotran90 S5 49m 'S5 T v H R
J¥ RB_DIS_SUR.f90, #|H] Matlab [¥j5# K2: &l Dfie
BT G AL B CREY S DG U I D R A 25 3L
S o
41 FFHEEIE

Xt @ =30°, p=20kN/m’, c=0, L fifiyHE
g, =20 kPa , BEIH5 TAREEEEM 6=15°, y=30"%km
2y 6 m S LR RO TUR . BeR T BRgeRER
) B I AR % E)

A LB LR, LAY, WS
WK 3§k ROy ), HNBUER R A
X FEE PRI K /N e 121 s g B Ay i ARS8 8 7 3
FNGEHEIE 1] SN B 1)l 232 5

71=20 kPa

(AR
SEp

0. 90"/"5’04@%«

120.31 kPa '&,"'/0‘0 o

g OO0

£ RR33

-VT\“S\WQ'
(550000

w B W [=)}
T T

=i /m

i
—\\}‘",,/ :

I\
\

123.5 EkPa Q}‘

0 35 bas

B3 EFPRELEEBYS. EREELESSA
Fig.3 The slip line field and distribution of velocity
and active earth pressure
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Fig.4 The slip line field and distribution of velocity and
passive earth pressure
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