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Calculation and analysis of upper limit solution of ultimate bearing
capacity of sloping ground
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Abstract: Based on the theories of the limit equilibrium and limit analysis approaches, a new calculation model is presented,
which can consider the effect of ascent of fill section at the back of slopes. A new upper limit formulais deduced, and its results
are compared with those of the finite element method and other upper limit calculations. The analytic results show that the
upper limit solution is close to the real solution, and it can reflect the ultimate bearing capacity of the real doping ground.
Besides, with the program which can cal culate the mobilization factor of the fill section at the back of the doping ground, the
effect is analyzed, including angle of interna friction of the doping ground, underside slope angle, upside dope angle, rdative
distance from the edge of dopes and relative depth of footings. The bearing capacity factors and mobilization factor of the fill
section at the back of the sloping ground in different conditions are gained. The study results can be used in theoretical analysis
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of sloping ground, and provide some beneficial conclusions for the design of sloping ground.

K ey words: sloping ground; bearing capacity; limit equilibrium; limit analysis; mobilization factor

0 3l =

LEAY. BRE. ARIRIEES LR, W m
AL A ST R R R R R
SEGUME . TTBATHIS RS R A H 3k 2%
D LI PR 115 02 1 b2 = b S e i
SR IR T B LI B, R e
WAL, BRI B ik, ey
B R, AR R TR 024
RERL G, AEAE eI e, DIk, WFSURI &)
AT BB . B TR,
AT R O RS B, LR IR 9= £

TERAR AR PRI =B . 1989 4, ENJZ &b &

(Swami Saran) T2 ] - ASUT 9% R R B m
KA MG LARKIZ SO X J5 T RE S R
B rp AR BRI XA SRR S P AR R T BT 5
PR REA R ARRAL,  (E0) TR B HRE AR B R
IEFE. 1993 4, ERE L AT 40 2 5 R B
m HESE T 3BT A 2 ) e bt R R AR e 40 B
AR, BBACS A R R RSO 8 . i
XA A A A FRE RIS, AR e, 2

Yrks BEA: 2008 - 11 - 27


mailto:yuxy@chi-geo.com

382 ER SO D = 4 2010 4F
BTN RIRIFTORCR 2 AR BT 48 7 vk A 3 wﬁﬁ%ﬁ%ﬁ:%=&&ﬁmno &)
BEBARECI TR, SRS 5 I NARBR 404 774 1) E R e T 2
B, AR R B AR 3 b BR A 0 o S A b) W AL TR ST S A
l&i :ﬂu’ (Eﬁgl\ﬂﬁi)o (9)
1 SHEMERE HIES T E R ©) AL A T R S 3 5 FE R AN S A 25K
1.1 EAXEE OT 6 ds>0 . (10)
(L) L ARLERE NG I R AR T A] 208 AN, M) o) WEAT EAisAE: =0 . (11)

FH R T B 2
(2) TR, I LR BER - FECBEER
Y
t =c+s xanj (@D}
Atk L ARBTREE LS s s b AR
T (RN F7s ¢ o LAKIOEE I § kLA
A
(3) L KBS T R A DC I I 370
TR BER - PEA BRI £ 1Ak, 54
PS¢
L @
é it Ts,
A G HHINASESE, Jr O —8G 6 hIE
RASTER, 7 [ [F)s o M o

— M HY
f=t-c-s xanj , (3)
¥l (3 AKX (2) 15
d, _ :
é—f)—— ctanj o (4)

(D) B AR BV B B vy 1E Y
R T7 I R AEGE, BB RIS . R (4 wf
S AR T B BN, WA I B 2 AR R
AR R B VO SR I EhE T g ff, I H,
BY I AR B D) 2 I RFE B DD A5 T BY U 1 ) 85 )
TR Vo e Ll MRS ) co
1.2 RERSIAEHISIAN

TERIBAR IR SR o3 A b, S5 R B AR ZSA7 y
ANRFHIE .

(1 M I35 A IVl IR I3

(2) NG N EN VN AR,

TV 5 VAT IR ) 3 20 2R SRR Y )
87/

a) Wi P&t s, +F=0. (5

b) Wi kA: f(s,)£0. (6)

©) W N i A

sy =T, (FEN st ). (7)

PR IE )V ] I AR 237 S8 2 T BIA A N AR

=5/

X (B) ~ (11 BERAKERF S sl 5.
A sy RN ESs (] =%y, 2% j(=xY,2)
TS (O DB S bo k5 A [N R B E L NE SEaia]
J1s e AN G BRI G Su R AR

W FAEE SR R AR Qu IBAX T —1)
SN Q. Y Q<Qy I, T E i A, X
Qu R A i A2 i 3 VP AT IR e AR, I R AR PR 23 b7 T PR
SEHL [FEL, X UM Q, M Q=Quity, B
Wi R IZ B VF R4, IX IR QuFR A A2 B V] ) fe /Iy
fEo IXHEAR R b B e 2

P T AITS REARSSAE N BEIR - BRI,
JUAA] 25 At FAH SCBE A B2 A 2 o T T B AR 4%
T WRBR BT IEA T RE H CAR LB 2 s

(D P 7 F

B+ﬂt—xz:x, Tlt_ZX+TIS_Z:Zo (12)
™x 1z % 1z
() Ji&M f=t-c-s xanj . (13)
(3) JUT &A%
v 1w, w, . W
@ =%, =12, ¢ =(=>X+-2) , (14
et GT e 6T (Y
(4 FAEN
af i af
é = , & = ’ =— o 15
s TS, d, it (15)

L X, Z IR

X (12) F (13) Hadh 3R 3 AN R4
B, WAL 2 AT A R RTUOCK AR, BT iR
SR ER VAT N 13 IR SR A 8. RIS fEgh e
LR, Hal (13). (14) f1 (15) ATkl
A3 218 B VF AT 1R AR 2 37 (1 1 PR A 482

A AR SR o34 s B, — AR S0 R 1) 0 PR A
ALK TH ERfE. AskiggA (12, (13, (14
U (15) ABKER 5 FERE RAERT . M —AN AR,
XISV AT e, A A A 2 a5
TR, IR e 7 VAR v SR A AR PR A

KRBT R, L RIE B BRARAS I 2 0E (1
NN GBI SR, W FE RS B 1 e B R
ST X PR Y FRLREAT B A1 X R4y, SR MBS e s T,
T 7 T 4 A e A e M AR BR AT 3 K KN . 254
{CERr= e T IR 2 i o Ve = ) T T B < s LT Y i



% 34

WA, S RIS AR BT 5ES  r 383

1110 FH BE VA AOR AL (KA R r 28, B AT SRAS AR PR
JHE I BRAEE

2 RHEHE L+ REEIAEIUE

EEW LT 4 5 RO TR ARt BE R A A A
KA, SRS A 1R,

(1) LA I = Af e S R 3 A A RTFR I o

(2) R SR LR — MR A3, ek
ANES B, R NI, et —BE
g, BEENBulhsk, REXE-HEBEAMN, I
HIE B 1015 R4 16 ) e A BE AR R P T AR Ao 1T
by — 0 L AR AN H B B 1T, 52 01 DL e AN A

(ORP I FI 5 LA 3 i AR K k487
KANRATFE, B S AR RN ) R

(D) Rt EHERE., FED WKL L LES
P H AR FRARES

Bl 1 s AR T 2 PR s SR A IR
21 DEK FREFUML 2 1 DEFG.

S | ul ”—’:P’ﬁv’/ e

1 St ET RN
Fig. 1 Calculation model of sloping ground
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