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Abstract: For the foundation pit consisting of soil and weathered rock stratum, at present, the warning standards of safety risk
follow the existing related specifications. They lack pertinence. To more effectively guide the construction of the foundation pit
consisting of soil and weathered rock stratum, the failure modes are qualitatively analyzed. Based on an related project, a
typical cross section is computed using the three-dimensional finite element method and field monitoring. After synthetic
analysis of the monitoring and calculated results, it is pointed out that: (1) the horizontal displacement of retaining structures is
a major warning index, and the axial force of inner bracing / soil nailing / anchor bar is auxiliary; (2) the characteristic
parameters of warning indexes are the maximum horizontal displacement of retaining structures, the maximum rate, the ratio of the
maximum horizontal displacement to excavation depth, the ratio of axial force to earth pressure in the range of excavation depth; (3)
the appropriate warning system is established, and compared with the existing related warning index, the design of the
above-mentioned foundation pit is too conservative, resulting in high cost of construction, so it is necessary to optimize the design.
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Fig. 1 Composite deformation modes of retaining structures
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Table 1 Soil distribution of typical cross section and physical and mechanical parameters
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Fig. 2 Profile of typical cross section
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Table 2 Depth of excavation of construction for inner bracing
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Fig. 3 Computed deformation of main structure after excavation of

foundation pit
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Fig. 4 Lateral displacement of guard piles under different working
conditions
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Fig. 5 Computed force condition of main structure after

excavation of foundation pit
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Fig. 6 Axial force of inner bracing at different excavation depths

SPAIN10°KN
o r o B o BR

R /m
IS

-8
KR-12

-16 ; . ; . ,
2010-10-23 2012-12-22 2011-02-20 2011-04-21 2011-06-20 2011-08-19

H# (45-H-H)
7 TRERE T RIS 2 N 2 thsk

Fig. 7 Time-history curves of measured supporting axial force

at different excavation depths

R & 5~7 AT 40



184 a5 oE L OB ¥

2014 4F

a) SCHERN U EAE S SEIMEA AR &, EZER
DR . SEMME S 2 “HFE 1.0 m A4 i 23
TASCPEIS” PG, TSR SRR 2 S ] 22 e S
FER GOl (H IR YU T, TR’
5 b PRI S S AN SCPE IR B ) B0 5 — T AN SR 1)
K, VRSN AN S Bk S SRR

b) R EE TS R AT I T R,
SCPEAN B2 R BESE MG s (SR —TE AN
YR AR TG U, SN S TR
B S SCHERN ) s AR5 3P I, [
PREHE

o) FEYUR M 1.5 f5 , FEAFEYT A4 1 it 11
HEAT, B IEANSCEE SRR . Wil 7 PR, AR IEAN
SRR G (GCEERIIFE R 0 KND, TREE T S8 —
TE AN SCHE I 0 B AT PTG s Bl T AR S5 A T
SRl T, ARG T — 0 Ry, 2 1S
KRG IR, Ria¥a TR, it
JUCII AR Y AR 3 2 T 5T () it T35 )
SR, AT 5

d) 201146 H 13 H~20114E 6 H 23 H, 3Lt
G AR 7K 22 BT P K 85 AOX — B B SR )
SR, G, BEESTNBUKAKRRE, S
DI B 2011 4 6 H 28 H, FEHURAUE 158
Jo . TREE LSRR ) B BRAC, BETE AN S
N KA AR, 2011 427 H 28 HLLE, 2R
PR TR e, 2 MESCHE RIS IE 2 514 1 600
1813 kN, WK TIHEAL, (HIARME M
2.3 REXEFREFRMEIRT

MRYEEE 1.2 VT 50, LT T Fe bR 14y
TES O B S5 KL RS B KAEL S, ~ KL B
KA E , IKPAL RS e KB 6, 5 AR DT 2R L
H A S,/ H, « XPEE S 2R HE P 1
M LUAE, BRI, i 38 T KT DK800+542.5 1]
W IE A v X 4 AN S EORE B AR A R

MRS 2.2 oA, BEGUTZI R

1) FPBEACPAL S 5 KAE S, A 13.47 mm (/)
FIAT R A RS R BT 50 mm), A7 T4 T
PAR 6.5 m4b;

(2) KPR e KA S, S EEGUITFAZIRTE H, 1)
OAE S, / H, M 0.096% (CEUETHE I ELAE A 0.081%):

(3) KA Bt KA S, 1AL TH R B KA R
0.81 mm/d(12 H 9 H~12 H 12 H, 5.57~8.01 mm).

R 6~7, FEHUFZL P!

CORRSCHERN ) 5 FHHE R EEIE Bl A LR ) 1) LA
£ 0.70~7.22 2] (CHEIFE IR 1.09~9.06,

AR A RS2 I TS R HES A1)

(25— SN ) 5 AZ R BETa LA L )
[P LLAEAE 0.06~0.81 2 [A] (CBUE A AE R 0.34~
0.57);

(3D BN SCHE I ) 5 A2 R BETa Bl A L )
LG AE 0.58~1.47 2 [A] CEUETHHMILLAE R 0.36),

M GBS R A ALY (JGI 120—2012)
0424 RS REN 2.0, S BEIE R
by R BE DK799+450~DK800+750 A4l & 5Ebt
LARTVERRHER RV WTT

(D HEl B

@4, <30 mm; @46, /H,<0.20% CHfE 51
FEAE R 0.17%, WA A BE T 200 (1) T bt 2 2%
fi); ®6,, MR IHE A 5 KA <2.0 mm/d.

(2) 4

O SCHEHN ) 5 A2 FEG BN ) 1 L e
<15 CEEIFE LA <18, AT AU F2 00 ) P
FRES A s @5 —TE AN S 3l ) 5 T2 R BEVE T Y
TR E<1.6 CBUET R IE<1.1, AR R I
U AZHT PR HES AR ; @5 —TEMN M 5
THZER VS A R e <3.0 CBUE TS o fi
<0.7, AAEAFEGUOFZT I SRR ES D .

AHERIN,  FIRENT R e A P bR AR R R
BAE /N T IR A B A A S IR A ) R BRAE, $ety
WL, ZMKHE TR A U R TR, I
ok E I T A, R b BT AL T

3 4 it

COEI R LA YU RS AT TR
IR, BT T B BRI AP AR S 2R R S 2
LA TR bR, FE LA/ BT Z A 4 7l Bl
Wi ks .

(2) FTF LA AU 2 A XS T bR,
E T B E BRA S, KA B e K E
AR AP 5 KA 6, SFIEYUZREE H, 11
VAR S, / H, ~ SCPE/ BT Pl A8 5 T2 1 i
WEEILE” 55 4 ANMRHIESEUE R LA A Gt
LA RS TSR RIS 2

CIDRPARFE TR - 4 T 1 28 it 1 D g
17 T4 BRTH AT W, Jras A5 H =4 R ooy
v 4l AN B W 45 BT T2t TR e A 3k
il e AR R . AR5, S RS ARG
WEIFREAT AT THFLG, Fe e ZAHE TR Lt
BT AR, AT 20 = i T eAs, PRIy



LERiR e, A A SR A R T AR R 185

WEATIAL B
S

(1] 5K B TS0 B RSSO 122 4 PP BFSE D). b
g A BF K 2%, 2008. (ZHANG Jin. Safety evaluation
analysis of deep excavating foundation based on the field
measured data[D]. Shanghai: Tongji University, 2008. (in
Chinese))

(2] BEFN. SFEGUR L 2 e X B T 5T (D). Ll [
WK %%, 2009. (GU Lei-yu. Study on safety risk
early-warning standard during construction of the deep
excavation engineering[D]. Shanghai: Tongji University,
2009. (in Chinese))

[3] GB50497—2009 CEEHIEYT TREMMHAMIEY [S]. bt
Hh [ Rl A AL, 2009, (GB50497—2009 Technical

code for monitoring of building foundation pit engineering[S].

Beijing: China Architecture and Building Press, 2009. (in
Chinese))
(4] XIEM, FIAR G TRETMMI 2 i st P EER

(8]

Tk HYRR AL, 2009. (LIU Guo-bin, WANG Wei-dong.
Excavation engineering manual[M]. 2nd ed. Beijing: China
Architecture and Building Press, 2009. (in Chinese))
WA, KORR. TRMBETIM]. Jbat F RS T
Hif AL, 2007. (CHANG Shi-biao, ZHANG Su-min. Project
geology manual[M]. Beijing: China Architecture and
Building Press, 2007. (in Chinese))

MR S7, MG, AR E M. et HuBH RRRE, 1987
(XIAO Shu-fang, YANG Su-bi. Rock mechnics[M]. Beijing:
Geological Publishing House, 1987. (in Chinese))

TWIZR, WRatig, ik J2E M Bl RV R AL,
2006. (SHEN Ming-rong, CHEN Jian-feng. Rock
mechnics[M]. Shanghai: Tongji University Press, 2006. (in
Chinese))

JERHE, sk3CHk. RS T2 ML dbat: BT AR m
1999. (TANG Da-xiong, ZHANG Wen-shu. Rock and soil
engineering[M]. Beijing: Geological Publishing House, 1999.
(in Chinese))

(ARICSE4gm W2



