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Rule of active limiting displacement and calculation
method of active earth pressure

LI Chao', WEI Long-wu’

(1. Foshan Shunde Country Garden Property Development Co., Ltd, Foshan 528312, China;
2. Jiangsu Dongda Special Foundation Engineering Co., Ltd., Nanjing 210008, China)

Abstract: Aiming at the rationality and limitation of the Rankine earth pressure theory to the characteristics of bracing for foundation
pits and the specific soil conditions, the discussions are carried on. And the insufficiencies in the calculation method of bracing for
foundation pits are pointed out. Taking the active limiting equilibrium condition of retained soil stress for example, the rule that the
active limiting horizontal displacement along with the depth of retained soil accords with parabolic equation base on the earth
deformation regions in foundation excavation is obtained. According to the need in the project, considering the effect of wall
displacement, depth of excavation and embedded depth on the calculation method of the Rankine active earth pressure is proposed,
under the small displacement condition.
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earth pressures
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Fig.2 Sketch of deformation in excavation
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Fig.3 Sketch of active limiting displacement
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MABARFELZLES (RED SBHER
W 7E [R]—ARFR P, ASHER BE T 45 i s
R S0, S AR REHER I E LI (RED
S e mk R, BBk, AR
JEAGH N, LRI SR RIEEA B2 G R A
eIt o SCRR[S8]IE I 25 OO AR B0 A5 HH /K P -
D1 B85 RS I AR 40 1 26 R A o, AEAL RS /N T
0.003H I}, L1k,
42 PEMEEHEAR

G S T S 2y BVAY e VA A (TR =R SV
KRS EERMKR, DA A A, A

Ap=0c,-0, =ks (1D

L & R I IER R 5L

L AD FE LR S8R REHECR,
XL DA BRE A BT o3 W . A ik 0 #5
BN, B2 WA KRB IR B HOIR A,
Wz =0, X (4 FX 5)

g, =2s/(H+D' —hytan| = -2 (12)
A 4 2

X IR T UIRa

(H+D'—h)tan(n—(pj
4 2

AL (15) #arE

o, = k()yih -

i

(H+D'—h,.)tan(n—(p’)
4 2

{1 2 A NG Y VAR EV9) [ WA S 7 = /N WSS K LI BT o
JRIREE: v, A LEARGERE, XEIE, TR
0 17 E 41 R BRI AG DD e, thmT UL
AR LRI TR R . — i ST 54 o5 v
WA HEZSE, wT LB LR R kA

(1) AR

P Tk 3 P R BT A o 1 A A
) AR TR L, AR AR Y. ) - AR G R AT A
PR A, AT

E, =v,E, an

e v ATARALE; E) A TARR AR R . — %
T VARA AR YE A 0.25~0.6, AR A 5K
e, FPELBOE, WP HEUME.

AR = R R o, AR B LT,
IR N T o, — oy, TSCA SRR G AR )
BACINF G TR %F o, ARRIEDBLT , Iyl ) K. )
o, = HRE . SRR S, (o, -0y -,
28 T VI 2 R (CRIIE I AR E, b o,
AR, B AR ROAR H 1g(E, / p') Rl Ig(o, / p)
PIRFR, WIERHh—EHZ, X8 p' W KAET.
WHLEEE A m, R A0, TREA

E, =kp'(o5/p")

K k=10" o BB R JE AN ) 2R
WAFA IR, AT

E; = kp'(c,/ p)

(1)

(a9,



511 B

A
Gk

LB RALAE MU 3280 s ) ok S A SUR

3169

EXH o =yho

(2) AR

T JEAT R HA 55 F a6 A 57 156 24 e A
LFIP AR KPR AR E, = E,, P E, A
55 LA

H ER VAR E, Ja, Bt (16) BRIk -+
M, FAFHRAE, WHCo BRI,

S MBI . AR R, 1
NS T RAFI . PrLOX BL S b ]
B 0.002H, FitELAHL 0.003H, X} TIRFEL
gk, eyt T4 T o] DUR S D42l (4 %
AT RAE L 7o BT et T B A R i s s
A7 R | O YA SO/ K [ N = = Sl N 2311 B

5 4 @

(1 BIH L DB AE TS SC A Sk L s )
i, d ARSI, A2 Tz N EI
IR AT PR AMER B A FR I R ANE Y, T HLAEACE
R RTHERIRIL T AL, W R B
]2 21 T R o

(2) FEWIH B MRPARIRE AR, ik T
LA LB AL (AT & 2 A it
.

(3) FESA G RERERN B, LIS 7R
WEE SR NG, NEHABN A XK. T d
PERYA%,  HARPRIUIX— Js MR ik sUARME R 21 o
ASCAE AN DL TR Tl g 5 g o5 32 30
LI AKX RAXHIE TG GRS |
T FEGR BRI R FE PR M, PTRRGE RED U BAK
J T TOCRIAN ) g, RS NPT,

(4) mTseZ kg, ASORBEXT A
BATHAE, SIS TN B AREE R Rl o BRI
ARARMIFMEGE—, A5 Tt PRAEMSE %

2 % L W

(11 B £85I T dbat: P EEM
Tl R, 2005.

[2] CASPE M S. Surface settlement adjacent to braced
opencuts[J]. Journal of the Soil Mechanics and
Foundation, 1966, 92(SM4): 51 —59.

[3]1  XKUNGHE, A, M. FEGUTIZH R DGR B 5
BI[T]. BART AR, 2000, 33 (4) : 51—55
LIU Xing-wang, YI De-qing, SHI Zu-yuan. Theoretical

(6]

(]

[10]

analysis of surface settlement during excavation[J].
China Civil Engineering Journal, 2000, 33(4): 51—55.
Wik, WSO AR R ) B R R 1
EAIEI]. HFRLE, 2000, 16 (2): 14—20.
YANG Bin, HU Li-qiang. Test study on relationship
between lateral earth pressure acting on retaining
structures and horizontal displacement[J].
Science, 2000, 16(2): 14—20.

MM, S, HEATBI M L B aha
J1% 5 TR, 2001, 20 (6): 851—854

MEI Guo-xiong, ZAI Jin-min. Rankine earth pressure

Building

model considering deformation[J]. Chinese Journal of
Rock Mechanics and Engineering, 2001, 20(6): 851—
854.

Wi, 20 it i ) PR 10 R PR A5 AN AR A7 TR g v
ST, B THERE, 1997, 11(2) : 15—21.

CHEN Shu-shen. The limitations of classical earth
pressure theory and proposal for small wall displacement
earth pressure calculation[J]. Seil Engineering and
Foundation, 1997, 11(12): 15—21.

M, dERE, SCOEE, AF IS AN )
EAE = HIRRIGHE ). A B %%, 2005, 26 (11): 1700
—1704.

SHI Jian-yong, LEI Guo-hui, AI Ying-bo, et al. Stress
path controlled triaxial experimental study of lateral earth
pressure behaviour[J]. Rock and Soil Mechanics, 2005,
26(11): 1 700—1 704.

A, S2JAL o, akoiise, IRseghrE R R
BN [T]. A TREAER, 1992, 14 (6): 90
—96.

YUE Zu-run, PENG Yin-zong, ZHANG Shi-de.
Centrifuge model tests on lateral pressure on walls
retaining compacted clayey Backfill[J]. Chinese Journal
of Geotechnical Engineering, 1992, 14(6): 90—96.
SR, W%, EORM, A EGTE A B s D)
5 AR R HTI]. IREER 2 R CA B RO ,
2005, 33 (5): 575—579.

ZHANG Wen-hui, TIAN Jun, WANG Bao-tian, et al.
Relationship between earth pressure on support structure
of foundation pits and displacement of earth mass[J].
Journal of Hohai University (Natural Sciences), 2005,
33(5): 575—579.

BEW, Bosee LRSS CGETRO M]. b
AU R ERAL) B, 1996.



