33 5

Vol.33 No.5
2005 9 Journal of Hohai University Natural Sciences Sep.2005
1 2 1 1 1
1. 210098 2. 257091
TU432 A 1000-1980 2005 05-0575-05
p
ppcx
1~3
b
<
|
1 Sacr O s
1
| 45 Fig.1 Relationship between
' earth pressure and displacement
Pa—Po = 8/ ¢+ ds Sar< s <0 1
PIJ_PO:3/6+f3 0<s$3pcr 2
Pa Py Pacr Pper Po
Sacr SPCI'_ S
cde f—
1
c+d =5/ p.-po 3
3
¢ =8/ pPa=Po s>0 4
S
a— ~ S kai .
Pa—=Po s—>0 P po
c = l/kai 5
2004-06-28

1973 —



33

576
1 s>
d = . -1 6
Pa = Po s> Pa = Po u
Pa=Po u §sTF® Pa— Do Pa— Po . S = Sacer
S Pa— Po f:pacr_p() Pa=Po0 u-
Ry
01— Pa 01 — Pacr 7
j' = =
01—~ Pa u 01 = Pau
01 Pauv— §T> ™ Pa
6 7
R
d = : 8
R/ -1 01 + Pacr — POR/
5 8 1
S
Pa— Po = Saer < § < 0 9
i + Rf S
kai Rf -1 01+ Pacr — pORf
S = Sacr Pa= P0o= Pacr — PO 9 Pa = P07 Pacr — Po
9 . 9
$ = Sacr Pa= P0o= Pacr — PO cd p~s . 9
P s N se’ » » Sacr ]
a— Po = s acr — MO —
i + Rf S S acr e o i + Rf. S
kai, Rf -1 01 + Paer — PORf kai Rf -1 01 + Paer — PORf acr
Sar < s <0 10
kai
_ _ S " Se_s _ _ Spcr
Pe= o=y N Ry s Spa€ ™ Ppee = P0 = N R, S
kpi Rf -1 03 + Pper — PORf kpi Rf -1 03 + Pper — PORf per
0< s < sy 11
03 kpi_
Caspe 97
A B C 3 2
€A €B X !
X — Ll x
€B=€A1—T Li<x < L+ L, 12
2
x L—A
L2 B ECZO —-—
ol ;R
D E 2 2 LA B D
n_ ¢ ©_ @ T 9
472 472 a4t ¢
z
h s 2

7 Fig.2 Earth deformation regions



5 577
L, L+L,
J epdx +J egdx = s 13
Ll
A A Ll = 0
13
€r = 25 14
H-h+ D tan(%—%)
(5—9) tan
™47 ¢
7 ro_ S _ —4(2) - T
D' = 2005( 4 5 De 15
H— h— D——
_ : o ﬂ)
P — Po H-h+D tan(4 2 ) (b = po
£, = |Pe=L0 - 16
€A e, >0 2 s s—0
H-h+D tan(%—%)
Eti = 2 kai 17
2FE,;
13 ky = = 18
H-h+ D tan(%—%)
18
29 2]
ko = B 19
H—h+D’tan(Z—§20)
k n p—
2kp, po/pi "
Wi = THYD — b tan A+ 92 20
17 18 8 9
O P = Pacr Saer < S
E p = pp(:r S ; Sp(fl'
o N s .
SP = Po H-h+ D tan(n/4 - ¢/2) N R;s
0 2kp,a PO/P/a " Rf -1 01 * Pacr = pORf
E s s O
B = o - 0 s, 0 2
g sacres"m%pda Po H-h+ D tan /4 — ©0/2 N Rfsacr % Saer < 8 <
O 2kpy po/pa " Ry =1 61 + pux — PRy
O s
%p‘p“ H-h+D tann/d+ /2 Rys *
0 2kp, po/pi " Ry =1 03 + pyer = PoRy
0 g s D
se |:| _ _ per D O
E Sppre—xp(:r%ppcr Po H_h+D tan /4 + QD/Z . Rf'spcr E = S < Sper
U 2kp; ])()/pfi " Rf -1 o3 + ppcr - poRf

«

Pacr Pper s



578

33
2
2.1 0.00
89.0m  60.0 9.0 ° £4150m
.Uum .Uum Uum. 1
BEi
15.0m 4.00m 5y
4 I —
£
1.0m FE (4| ~7,00m g5 — g g
A
60.0 m. B[ =9.00m gy — pyy oo
o 4
30.0m 89.0m 35.0m.
3.
8 D-C —
-16.00m
)
E, =——kp| =) {1-
! 1 + zﬂﬁkpa pa 3
1 +sing o3, — 03 }2 Fig.3 Stages for situation
fZCcosgo + 2sing - 1 -k, 1+singp oy 22 foundation pit excavation
kc = 63(:/51(:
J T — 03¢ O1ec kc_
2.2
21 21
21
4 5 21
21 21
- KQDIFLER —— HRTIESR
1Jk F3/kPa LJk F3/kPa LJR F3/kPa
0 20 40 60 80 0 50 100 0 50 100
IOT'—|—|—| 10 XR 10 xw
3.01% 3.0 1% 30 1%
| —d X X
500 % 50t ‘1 50t '},
£ 700 % E 7.0 = E 70 £
e A e ! e X
2 oo0p Y, 20t % % 90 (-
11.0 E} 1nor ¢ 1oL ¢
% 2 e
13.0 3 1B30F % 130 [ g
% & [}
150} % 150 ] 150 | %
170" 17.0 17.0
() E—HITHJE b E=9 I3 )E

4

O E=YIHz R

Fig.4 Eather pressure at the back side of support structure after pit excavation in different stages



5 579

—= RQDUHLRE  —~ AR HHER

+ 1% F1/kPa + & fi/kPa + & fi/kPa
0 20 40 60 80 0 50 100 0 50 100
1.0 1.0 1.0
301 3.0t 3.0f
501% 50 501
v

E 70} % £ 70f £ 70t
% 90 % % 90 *E 9.0F
1.0} Y 11.0} 110}
13.0 Y 13.0F 13.0f
15.0 } x 15.0F ~x 15.0f
170t 170t 17.0*

(a) 55 I O) 55 RIHEIG ©) BEH/FIL

5

Fig.4 Earth pressure at the front side of support structure after pit excavation in different stages
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Relationship between earth pressure on support structure of
foundation pits and displacement of earth mass

ZHANG Wen-hui' TIAN Jun’ WANG Bao-tian' ZHANG Fu-hai' LI Shou-de'
1. Geotechnical Research Institute of Hohat University ~Nanjing 210098  China
2. Yellow River Estuary Management Bureau Dongying 257091  China

Abstract Under the assumption that a hyperbolic relationship existed between the earth pressure and displacement a
formula for earth pressure varying with the displacement of soil mass was derived with the characteristics of earth mass
taken into account. The comparison of the calculated result of the present formula with that of the finite element method
demonstrates that the present formula can give an accurate result about earth pressure under certain deformation

allowable so that the deformation of earth mass can be effectively controlled.
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