H 28455510 1 E R | 2 Vol.28 No.10
2007 4= 10 H Rock and Soil Mechanics Oct. 2007

XEHS: 1000—7598—(2007) 10—2087 —04

S8 L ITIESIF B RAERAEG TIE PR

Rixg, & X

QURK A S8 TR, $Fr 250061)

W OE: AR T SO RIS 1 — R g5k, K R SN AT S TR TR R AR AT T
I TR FTRD AR A FILEE, 42 HHET - - T 6 SV PR AU B2 & AT BE IR ST AP Bl AN o ¥ %00 A T T4 e et
—RIETUCY TR, ISP B R R R, B T RIS RRIASE (e 4, SEYTSC IR B R .
X OB SHTERE - TS EREL O BEBUUHERRE: IR A

h 4335 TU 472.99 SCERFRIREG: A

Supporting model of composite soil nailing walls and its application
to deep & large foundation pit engineering

ZHANG Qiang-yong, XIANG Wen
(Research Centre of Geotechnical & Structural Engineering, Shandong University, Jinan 250061, China)

Abstract: The soil nailing walls is a kind of retaining structure to stabilize foundation pit and slope. Composite soil nailing walls is
formed by combining soil nailing with prestressed anchor bar. According to the interactive mechanism of soil nailing, prestressed
anchor bar and soil mass, a jointly interactive model is proposed to simulate supporting and anchoring effect of the composite soil
nailing walls. The mechanical model is applied to a deep & large foundation pit which was designed by authors; and the supporting
design scheme for the foundation pit has been effectively optimized. Stability of the foundation pit and safety of surrounding
environment under excavation state have also been ensured. The supporting for foundation pit has achieved complete success.

Key words: composite soil nailing walls; jointly interactive model for soil nailing and prestressed anchor and soil mass; deep & large

foundation pit; stability of foundation pit under excavation state; safety of surrounding environment
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Fig.1 Joint interactive model for soil nailing and
prestressed anchor bar and soil mass

TP 1 %0, 0 T B AR AR T R 4T

AT FROGEE TR ET CRIFRD) FRICEs sV R

[K. ]} ={r} (D
A [K AT G IS TTI R {6}
AR ICE KB IR {f}° 9 GE A B .

W AT CHARD P, 7 o3l B A
IGT, J W, RIS PR G (e AR D) S al
SRAF AT CREAT) XL AR BB gk ™, XA
“TTIR” W HTTINET CORAD ) AR AR R BRI
RIEERIRE K], » LA

[K.], [V K[ @
Kot [N]WINET OO Lo 70 T b AR
HARTER XS WICHR[ 7]

o MRS R [ K | 26 00 T
HEFEK, ], h . TTAREIINET b ke
HIRIEREK ], -

[Ke]C = [Ke]s + [Ke]a (3)
A ITRIRERERE [ K., |, Feik 20 F
K] =[BT [0, (Bl @

ﬁ*ﬁ%k%i%ﬁﬁﬁﬁ%,%ﬁﬁﬂiﬁmo
A AR BT R R R P
C =C,+n= (5)
ab

X Co WY T LAAIER S 1 C NS At
WRIEESE D) o A AT CBEFED MORHRHTBTSREE : s
AR G #RIAR: a, b 4 1E] A 2.
R [ g N R A, —BOTE 24,

3 THENH

3.1 TEWMN

RIS F3 A el R R FETUAL T BRI B 40
N, FEYUBRARKRBURE L, HYiK 270~300 m,
B 105~205 m, FHZPIJERAE 12m, FHK 850 m,
TAHAZ) 10 000 m’. Kbt LB+ 8 4%, U
J A K2 RN, JF BT BuE e T
AT WKE . 15K 4K RIE e
LM NE M. K 2 AEEYCT I E .

B2 FEyiFmEi
Fig.2 Plan of foundation pit
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Table 1 Calculation parameters of soils
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Fig.3 Design profile of foundation pit supporting
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Fig.5 Comparison between supported displacements and
without supported displacements for foundation pit
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Fig.6 Plastic zones of foundation pit without supporting
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Fig.7 Plastic zones of foundation pit after being supported

l4r —— AR
—— WA

W) 1] 7 7%/ mm

E 8 FEFLHEMBERUMB LS
Comparison between computed displacements and
monitoring displacements

Fig.8



2090 b +

71

2 2007 4F

(2) Ut SRR S BTy SR T RR K
AR, BEvE R TR AR OB RURIAT - IS
VEFIRRS TS, 2550 (EARRvH S50 T
(CFDIFEAE GG WHHEZHARD, R
UEFETUHZRGE, AT BTk s vk i L AT AN AT
PLET - - IR A 1 R Bk 0 AT L BT K
32 %, FFE TR AR AT B BUAT -4 I A
R B ST H0R 2 28 % 3X Ui I TE AR IEIEYTIT
ERE RS T, 4T -8 R IRE 1R IR A BE AL AR b
SE R W E SRS RN AN AR U L AV ESD %N
HHR At 2 D R

4 4 ik

AT AT RS W BT RTINS B T
A AT SO S R T RO, ASCEENT T 4T -
- IR TR o JE LR DI FH AL bl R K e TS
PR R AR R -

(1) IZBRA R T AT o BEFTR AR 52
PRI . KPR, AT B RS T T
AT EE AN L AR PPTBT SR, AT KPR
TIHEGULS AT XV .

(2) BEGHHSEALR  NALR L&, i
BT -A- I A AR RO S & T Bt 45 4 1) S 9
il 2] 28N s 3 B RS (1

(3) AP Bevt I S AT - S TR
A IR TT i A R 2 B Z AU TSl T 58 B
SR A X 12 mm, Jse KPTREAY 8 mm,
8/ B BT R I E ST SR VAR T 2
Ko PRIE T HYUHERGEM @R, EERAh T
BRI 24, FEYUSHPIRE TR, IR
(CEETE AT ST

2 % 3 MR

(1] BREEJC, BTyl TATSCyreEsbyn TR N (M.
bt H A T ARAL, 1998.

(2]

[4]

(3]

[7]

(]

FERZE, HaEH. WG S RATRIM]. dbxt: b
P SR S A, 1998.

JE, SRERS, TR R REE B S
RN ). A%, 2004, 25(3): 481 —485.

TU Yu-min, ZHANG Xue-song, MO Ding-ge. Applica-
tion of soil-nailed support techniques to foundation pit in
super-soft soil[J]. Rock and Soil Mechanics, 2004, 25(3):
481—485.

JEIERY. HETAISE S HET S AT TR ). BRI
4R, 2003, 36(10): 80—83

GONG Xiao-nan. Some problems on soil nailing and
composite soil nailing[J]. China Civil Engineering
Journal, 2003, 36(10): 80—83.

WA, KR, EIUE. H & BETER BRI LN
I # ETREAER, 2005, 27(2): 153 —156.

YANG Zhi-yin, ZHANG Jun, WANG Kai-xu. Develop-
ment of composite soil nailing walls[J]. Chinese Journal
of Geotechnical Engineering, 2005, 27(2): 153—156.

g K, MG R, FRIERL PN LR AT S AT R R S
SCH ) TARBLER RS 0] 05, 2002, 23(3):
292—296.

ZHANG Fei, LIU Zhong-chen, CHEN Guo-gang. The
mechanical working mechanism research on the united
supporting of prestressed soil anchor and soil nailing[J].
Rock and Soil Mechanics, 2002, 23(3): 292—296.

sk 5. b R R S AT T TR N M. B
A E AR T AR AL, 2005,

BREK, Borve LR R M dbat: hEK
FZK L H RiAE, 1996.

RYE, RS, WRILE. 15 RUE AR LA 524
J R TRER M. bt BRE R, 2002,



