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Active earth pressure of cohesive soil against flexible
pile under nonlimit state
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Abstract: Considering soil arching effects, the internal friction angle and cohesive force between pile and
soil, between soil particles are generally under nonlimit state. Cohesive soil slope supported by flexible pile
is studied and the potential slope sliding surface is searched and the formulas of the active earth pressure of
cohesive soil under nonlimit state against flexible pile is derived via Mohr circle of stress, micro layer
analysis method as well as the static equilibrium. The difference between the theory proposed and Rankine
solution is studied via comparison with engineering applications. The active earth pressure calculated by
proposed method in this paper is greater, while the location impacted by resultant force of the active earth
pressure is higher. Besides, the ranse of potential sliding surface is smaller than that of sliding surface
under Rankine limit state.

Keywords: mohr circle of stress; nonlimit state; active earth pressure; micro layer analysis method; soil

arching effects

W s B #P:2017-09-18

E&TE @ R BHE B & R (CSCEC-2014-Z-48)

EEE A I A990-), 5 WA, FENFE T TR SR LAV E-mail . 773675752@qq. com,

Received:2017-09-18

Foundation item: China State Construction Engineering Corporation Technology Research and Development Project
(CSCEC-2014-Z-48)

Author brief: Li Zhaoyang (1990- ), PhD candidate, main research interests: geotechnical engineering and geological

engineering , E-mail . 773675752@qq. com.



%54

M, F . EBREAERLOERREIHEES 65

gy Ty A AR IR T o A e R
71,2 i) Rankine #1 Coulomb -8 H 3¢ 155 4 1
S5k ) 57 328 B A BRAR S 10 0l 85 49 4 T g e
(0 B VA P (S 0 15 IS R A2 AR S 1
P SCAPOR O P R SR ST

75 HATEBEIE T — D5 AR H PR A T AR
A FRCAR 25 A Ty 3 5 R B PR T 3 - — 2 4
b ST B A AR AR A 0% 2l 25 R A R AR IR
RS A58 B2 2 JOR A5 (8 4 e 22 i T 0 B8 1Y
WBR SR, T LR R B KR IEA A
ME— kB B R PR 5 Ok T RR I I
Wi 30 38 0 4% 8 A i e 0 i AR A L TR F ST 8
% . Chang* {2 Bt A JBE 5 ffy 4% fB B 102 7% 28 1k 4
AR T AR BRAR ST R BT s e bk
A BRI G AN IR R AT R ST B A
e SR LR T T S T SRy — KPR S B
K R JZ T i L L ) 52 IR 194 Mt g S 5 2% 1 4
T RS AR AR T B T8 £ R
P i H RS RS SE ) REEANTY B R R )
RZ R 2 T 3 e R AE R FE 3l 4 TR it
BN S35 A B R S R
WeHy F 8+ IR B0 5T SCRRE A, K Z AR IR IR 5 3
b TR W A S A W R R A B Milligan® SR
PR R 5T 1 0 b P 43 O P 4 e e 34 SR
(R J o BRIUIF- R S T 5 P 2 0 R B iy -
= Hs S B 0 A B S AR DL SR L RRAEL 0 A T 8
PRVTT SR PRI RS 0 Ly 1) B R R g

R R0 8 G S o S 2 (T B 1L = S A
TR T DR S R BRI T R ALRE R
R I WS RS A B & 1 R R

Z5 LT . FOAT AT X SR AR B A AR IR R =
gl 1 i 7 5 B E S R S B L B BT S AP B
SRR LR £ ) 2 AR OF A 2 E S — 8
X FPERE R £ R TR AR TR S A
St e - $AE AL 5 | 2 ) Sl i AR T L A AR A Y e
R4k 3 Bl S — 2% KA E T 22 D
9 i I 5T T A 0 7 D e K )2 B9 0 T4
20 Sl T BT A A WP P O B L B Bl A 2
TR ) b e R A IR R SRS
S v AN G F 50 R O AR o8 Al T R AR AR
AT R L AR £ ) . A E S
FHE R b A S B AR BR LB ARZS T N BE 4R L
R0 R AR S B LR 1 5 R TR 0 Wk
IO 3 5 ORI 53 A A IS b R RS RO R R
e TS A T B0 I HE S R TEAE AR A TR L B
AR BR = 3 4 IR 5

1 FRIRRETRESHNAXEE

EES RS o 20 TR G Rl S LTI SR R NS
I o B AR 8 A B R A T Ak T 0 46 fEL AN
W PBRAE 22 ] Y AN E . e H PSR R M £ 0
BLOR R LA B 1) A o7 3 A 1 = il 0 28 Le o S A 1A
AR 0 1) AR T 5 A T T AR FRAR S TR A P B 4
FRAFNE o SRLRBLE 7 IR,

_ (]*Rf—f—?]Rf)(l*Ko)(l"_Sln ¢)+7]Sln ¢(1+K<))*77(]*K0)

sin @

Xt Fdi £ Z (8] B SN EBE SR O 1E 5 JE ST IR AL
AT B4 e 7 R A SR ) SR 2 26 4 1 A 4 50

tan §,, = tan ¢, + iatrctan n(tan ¢ — tan §,)
s

K p=S) /380 = /2.0 Ny SEME . B = BTRE
IS T HL 6= 2¢/3 A% BRODR 25 Ir 75 137 B fEL 72 O 52 K
HEGT AR TR B DU RSO oA AR G U L

[ B o A BEAHE - 22 ) 3 2R T3 AR A ¢ T B9
R EAEE e BEALRS BAT MR B 22 (R R . HE £
ZI BRI o= 2¢/370 . BRI Ty R AR (H AT A R
IV 77 B R 1B 9 L] 56 R A 3

Cm = M(

tan ¢

_ tan gn

Cq C
tan @

q

2 FEmEREELN RSN
LU0 W AE AR T 3oL B o AT B — 4 K

" (1—Ri+gR) (1 +Ky) (1+sin ¢)— gsin (1 + K, )+ (1 — K, )

S Hy 1) T 2 T 0N 9 T AN AT 1 Y
BC Wi, BHE/E#3h M — =+ %t e dr i
a1 I N S - 1 i o N | P i )
RUTE 2 3 A8 A AR BH 1k K- 3% 2l A B BH 1k %
1] 7 2l o A5 XU 29 fOIE AR R Bk A ™ 2 Rt
RN+ 3 BT R 3 AETUIAE S HL AN O3 1) 1 5 )
PN b D < T v = i e o N L N
BB A S R e -8 H.
JEAE B BE AT 0 L Bk 5 1 Bl R B oK P R TR — E

9 HEYUT
FEYURTE \
7 |

B
1 it EER

Fig. 1 Calculation model of slope
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