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STUDY ON STABILITY AGAINST HEAVE OF DEEP EXCAVATION
CONSIDERING CONSTRUCTION DISTURBANCE

WANG Jing-chun, XU Ri-qing, HUANG Bin
(Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: The construction methods are complex and changeable, which influence the performances of soil around
the site. For a long time the excavating theory and stability analysis of deep excavation are based on the original
soil. In this paper, on the basis of the previous researches, the concept of construction disturbance is discussed,
and an expression of disturbance degree is set up and the calculation model against heave for the stability of deep
excavation is established. In additional, the calculation example is also given. The study shows the construction
disturbance can exert an obvious effect on the safety factor. And some engineering measures to control the
construction disturbance are taken.
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Fig.1 Representation of disturbed state concept
KRB IE T B DOFR A 5) 8 80 K E
PONEE N WL L EIVAS] (TR G INA S S
I FH 2 I B R AFER TN IEEAL AT AT
TRV BT, . W
o; = (1- D)Gi(j) + DO'i]f (D)

Aqrf: DAPRBNEE: Ehrc, 0, 2003,

TR 58 & (RPIR AR 58 4 R PR 2 (R 6 B

RUIRZAS T 2ok o3 0 1k w5 335 F A 23
Sfeor, FABE HAE S TR SZ B AN AR
(R A8 LS AH B RY J7: FA RS AT FH I FUR A&
B A A3 F R R AR

IX LA F P IR 2 I K R S 156
Fl LRk sh, $hahf D LRt Txt Lk mksh.
22 HEhE

FRAE (), AR i )3 ] KR A4 R 1 P o
FEMEIR A5 NOE I e ah B D kKT . D B AR
(BVEAS I . WA 4 E TR AR & K RS, Al
WA RIS ERIR, W) - WAEC R, B
L FLBUKE S, RN S FLBRRSE, ik D A
HARMRBIERDS ) B2 TG, N
IR w9z, FLBREL. BkE. NE. R
W AR RAE RS R S R AR AR,
eI AR SR AR AR . fEIX LS H
RN PR . N ERAR . B AR R AR L
SRR E RN E, YoEEIRARE B K
FEFRbRE AL S H, s b — BN RS
FLBREG . Ko B B AR A kTt TR VP AR (1 JE
NS

X E—Rh e, AR EE SR, AR TR AN,
RISEAH [ (R S B, AT AN [R] g [l &5 3 g K8, 3L
IR AN, PRI AT ARBE AN H & 7K . AN[R
PSRRI IR N 5 A K, 7E p-g-e-w Al
bR PR ER T . 2 T R R BRI 50N

f(p, g e w=0 (2)

Ld: e, w400 b A AL B B AT K
p=(o] +03)/2, o, oy RN EAEBERT A
MRS ADNENT; q=(o] -0y )/2
15 p-g-e-w ABBRZR T, A RE T LR IR
AR, T H R8T Ny B AR SO 5 B e,
DI EAT ) 2 I e 0 R—fLBEL . A3k,
ORI BIR SN
f(p, @)=0 3)

AT 1 2% 50 T 51 L AN PIRES . M
it ALBILEME KR AL, iR A2 2130
ghla, WEN AR FLBREE A A K B AR AL R AR
IRB TR M, REEARBER, DONIBEI R K,
PEEHEE Dy 15 WER BARIRACR Z 2P, WY
YA D N 0. EX:



Foa W2

LR TSR] T RS ERUE N AT

M, - M
poo=Me _j| 808G 2 AW\
M,—M, (Ap, Aq, A, Aw,

KLd: My, M, M 2508 BARPIRIGIRAE . it
T B R R 5 % A TAIR S (RIS 1 T ) g RV
Aps AQ, Ae, AwZAIAIE THEBISIER ps Qs
e, w {ElE,; Ap,, AQ,, Ae, AW, 75N MY]
MRS BIBIA M p, g, e w {HME. TEER
ARSI FIARE, X B %A &R R
AR

(@) —AHE R, e SR e Tk
YRR M DTk S, AT

p-Mi=M._1(4p Aq  de Aw) o
M,-M, 4(Ap, Aqg, Ae, Aw,

3 FEFEHHBENmERREMS

3.1 EGiHBERTS E IS 4T HE B E

BEGURRE PO A 2 SO TR VO B A 22
s BRI RGE . B ai
PR RSE M ) AR 1 A SRS AR R bt
BERLAUE MM, L 5 3 0 ORUE S U RSE AN 61
KB ATE S, I BUS# I T,

REGURTUE R E BRI, X Tk
Kt FELARRPIT R P NFELE ¢ o MR,
X 2 Pros SR K, K3 Prandtl LR )
KA

H N_+cN
AL B (6)
7i(H+H)+q
Hr,
N, = tan®(45° + @/ 2)e" ™ -
N, =(N,-D/tang

A H O EEBUEY S LR (m): H O ESOT
FERE(m)s yy sy, 2090 0 B ARSI e o 1
PRI KN/ q b EN/mMY): N, N,
0 R 3 R AL
32 FEMEIMANABELIREES

H T 0 ARl i i T LA R TR A
Az, HLHATE A ANE L TR IEY : fE kT
PR E PV RIS BT o, LR bR LI e (¥ U5

* 5407 «
q
. IR
EYR
— /%HI o (H+H)
SRR EITIR R AR R ININNNNE!

B2 s

Fig.2 Scheme of calculation for stability against heave
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Fig.3 Effect of construction disturbance on stability against

heave for deep excavation

HP 3 a %0, s T H AR, TR
PUEAL 2R BN 2.23 B2 1.83, BEIRIE 18%. 1%
BEGURTEER, il THREh BT e et A A
ZIRLIIREM o AE S B it T A SR ERCD SE T AT (1 45 e
ANy (NS B I R NI E 7 Wil

5 & i

(1) AW i T TR, @ T
Jiti TN ER 5 X, AESEEs TREN I HAT 2 1)
AR o HIE— Bl TYah B 7 AT KR
WIRWTIT, WIS 22 Ak 0 H I 4 B4 3 2%
FE it TIRBN I 5w, AT5 2 — A F ZERAWE TR
s

(2) AEXSREGTREAT R MEREAT 70 M I AN ] 2
Jits THRBN I o

& E ik (References):

(11 RS, R R BEGUTRSS T SR M]. b5t o EER
Tl 4L, 1999.(Tang Yeqing, Li Qimin. Analysis and Treatment
for Accidents of Deep Excavation[M]. Beijing: China Architecture
and Building Press, 1999.(in Chinese))

21 FRR, k% RERER TREAMLES 2] RN
WIT R EHLHF, 1999, (2): 55-56.(Li Qimin, Kong Yong'an.
Comprehensive analysis of engineering accident of deep foundation
pit in China[J]. Sci./Tech. Information Development and Economy,
1999, (2): 55 - 56.(in Chinese))

31 A B B AR TRR R Rl LR Byl s 4
EIRBEH UG IR B, RS T TR IS S S M), B W)
BrR& R4, 2002.(Sun Jun. Several Scientific Problems on
Environment Soil Engineering : Construction Safety under

Engineering Activities in Urban City Areas and Intelligent Control of

Environment Damage , Theory and Practice of Environment
Geotechnical Engineering[M]. Shanghai: Tongji University Press,
2002.(in Chinese))

(41 B Ad, R, ARESE. METE L TREM] dbat: PEERLT
A R4, 2001. 164 - 229.(Zhou Jian, Wu Shiming, Xu Jianping.
Environment Geotechnical Engineering[M]. Beijing: China Architecture
and Building Press, 2001. 164 - 229.(in Chinese))

[51 v #, Ak, JEWER, S RME TSI T AR R E B
WHRBEBII]. FPFREARAREIAR), 2004, 32(10):



Foa W2

LR TSR] T RS ERUE N AT

« 5409 -

(6]

(7]

1261 -1269.(Sun Jun, Zhou Jian, Gong Xiaonan, et al. Theory of
soil environment stability and deformation control under influence of
construction disturbance[J]. Journal of Tongji University (Natural
Science), 2004, 32(10): 1261 - 1269.(in Chinese))

TR, RGEE, BRTE, S EMHERE SR S AP EIE S A
FORBRF ). A A %S TR, 1999, 18(6): 699 - 703.
(Zhang Qinghe, Zhu Zhonglong, Yang Junlong;, et al. Theory analysis
and testing study of soil disturbance caused by shield-driven[J].
Chinese Journal of Rock Mechanics and Engineering, 1999, 18(6):

699 - 703.(in Chinese))

K, EER, S w2 R DR B A
FWIRI]. A 1%, 2004, 25(12): 1903 - 1 909.(Zhang Mengxi,

Wang Yuling, Feng Jianlong. Engineering properties of loess

(8]

(9]

[10]

disturbed and geo-environmental damage due to dynamics
consolidation[J]. Rock and Soil Mechanics, 2004, 25(12): 1903 -

1 909.(in Chinese))

Desai C S, Toth J. Disturbed state constitutive modeling based on
stress-strain and nondestructive behavior[J]. International Journal of
Solids and Structures, 1996, 33(11): 1619 -1 650.

Katti D R, Desai C S. Modeling and testing of cohesive soil using
disturbed-state concept[J]. Journal of Engineering Mechanics, 1995,

121(5): 648 - 657.

XA, G, RS TRRTMIM]. bt A B Tl A,

1997. 126 - 131.(Liu Jianhang, Hou Xueyuan. Handbook of Deep
Excavation[M]. Beijing: China Architecture and Building Press, 1997.

126 - 131.(in Chinese))



