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Stability Study of a New Fabricated Diagonal Brace for
Emergency Reinforcement of Excavation

ZHOU Ye' WANG Sheng® LIU Xiaoming® TAN Xin®® HUANG Hua'
(1.3rd Construction CO., LTD of China Construction 5th Engineering Bureau, Changsha 410116, China;
2.College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract A new type of fabricated diagonal brace structure was proposed in this paper. The diagonal brace
can be quickly assembled to support the foundation pit excavation in short time, and can be recycled and
reused after the rescue. The physical model tests and numerical analysis of the proposed diagonal brace were
conducted. The load-displacement curves of diagonal braces and the deformation characteristics of the ground
soil under different working conditions were obtained, and the load-bearing mode and failure mechanism of the
proposed diagonal were revealed. The load acting on the diagonal brace will be borne by the buried diagonal
brace and the bottom plate. The bearing capacity of the buried diagonal brace and bottom plate is significantly
greater than that of the bottom plate alone. The bearing capacity continues to increase with the increase of the
embedded length of the buried diagonal brace, and the combination of buried diagonal brace and the bottom
plate has a very good performance in stability.
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Fig.1 Diagonal brace for emergency reinforcement

of excavation
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Fig.2 Illustraction of fabricated diagonal brace
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Fig.4 Failure states of the ground at brace foot
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Fig.5 Load-displacement curves of diagonal braces
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Table 2 Mechanics parameters of braces
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Fig.7 Comparison between numerical results and model tests
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AR5 TR S 06 1) 45 R R EU(EL 23 A 48 78 B 30
G ARSCHR A BE SURHE R B LBE RT 40 P& 10 By

MNo RHESE A —E B R RHE T %
167 K FRARHE AR 0 /R o JRAR BT 32 9t )



Structural Engineers Vol. 38, No. 5

- 146 -

Foundation

SR AR RAR T 7 LR AR 7, e 7 4t 1 i
TR E IR B, e /N TR R 7 3 4 i
PRALAIHT T o RHESEIIE A B A EEBH T B i BH 7
PR, R RHE B AORBO stk + 2. B
ARHE L TRBE IR, RHEABH 7 A BT 6495 70
Py, TR RHE N FROR B T 3

e T

B0 RHESI R E AL

Fig.10 Bearing mechanism and failure modes

5 & it

ARSCHE T —Fiop B e A URHEE S 2
Hay , AZARHEE L FH T BT B [ 5 A Tt PR
AR ASEIE R . DB s T e e Rt 52
PER KB, BEAT T2 N ) A R X AR (.
IITRITSE , 25 A 1 S AU A R A TR A
Mo (AT ARRAE R e A

ARHEE T 32 457 80K h ARHE R AR PR 3 2L ] 7K
H 5 AR J7 i A - B e 3 B BT 0 2 R T JEE Al
J7 AR R + SR AL R B Y AR 2 7 W] A R
TR AR b R (R T, B4R R
ARHE L RIS BT R, R IARHE SRR
Sl RECEAT R HRCR

ARHE A DD TN B L g K s BHL T3 $59 BK
X R R AR 380 TR o R A S B T
RN 2 DR ARHE P A 2 R A DA L
W .

AR SRR 46 725 F) A A LB Al A
TR LR A 2 Bt — I R X ER 1 3
JZ B RHERRE PERT I

2
C1] BRI ARa e, XIH R, % U TR S TR%
2 R EERWPEE []. 2R TR, 2016 (6) -
1-24.
Zheng Gang, Zhu Hehua, Liu Xinrong, et al. Control of

(2]

[3]

(4]

(5]

L6]

(7]

(8]

safety of deep excavations and underground

engineering and its impact on surrounding environment
[J].China Civil Engineering Journal, 2016 (6) : 1-24.
(in Chinese)

2T IR SRR AR, A5 L 25 TR BE K TR I A [
R b 7 A Al S0 AR I R P O AT ) ). S TR
Jii,2020,36(1) : 148-154.

Li Ning, Zhang Xiang, Zhang Dexuan, et al. Analysis of
deformation characteristics of subway excavation in
shanghai considering reinforcement of groove wall and
pit bottom[ J ].Structural Engineers,2020,36(1) : 148-
154.(in Chinese )

XUPR SR R WAL, 2 75 W BT T 42 X6 40 0 b B e 22
2B S R AR B SE LT ). S5 TR, 2016, 32
(6):162-170.

Liu Qingchen, Song Zhaohuang, Li Xiufeng. Effect of
excavation on adjacent metro elevated line and
protective research [J].Structural Engineers, 2016, 32
(6):162-170.(in Chinese)

FAr L XDESE, R, & R L IR SR T 35 4
Brld] A R TR, 2020,42(9) : 1603-1611.
Wang Lizhong, Liu Yajing, Long Fan, et al.Collapse of
deep excavations for metro lines in soft clay [J].
Chinese Journal of Geotechnical Engineering,2020,42
(9):1603-1611.(in Chinese)

R ZE TR RS B R SR RS — Rl ik
HEBOITIELT ] 1 T A, 2018,32(1) 1 10-12, 16.
Xiao Rongjun. An improved design method for deep
excavation in soft soil by steep pipe raking supports
[J].Soil Eng.and Foundation,2018,32(1):10-12, 16.
(in Chinese)

Wi, 17 IR JHE . T00I0 3 B0 S AR5 A S I 48 6 fm
[ AR L) ] 32 42,2015, 12:14-17.

Chen Xi, Xu Xiaoyan. The application of prestressed
anchor rods and diagonal braces in the rescue and
reinforcement of a foundation pit [J]. Construction
Safety,2015,12:14-17.(in Chinese)

Wt sk 0 XUAE S 55 | R 2 IR R I S
R PEVEA 5 W00 5 7 [0 AR, 2010, 14
90-93.

Yang Jia, Zhang Qiangyong, Liu Dejun, et al.
Monitoring analysis and stability valuation of deep
foundation pit excavation of high structure [J]. Yangtze
River,2010, 14:90-93.(in Chinese)

WA FFIAR A SMW Tk +AHE 7R R
7 LY 9 T B 5 DA S 1 R
2016,8:1017-1020.

Cao Hui, Xu Lidong, Xu Jinxin. Research of “SMW



< i FE LA -

- 147 -

ZEF T REDTES 38 4 25 5

(11]

Construction Method+Inclined Bracing” Applied to
Foundation Pit Construction in Kunming Soft Soil Area
[7]. Building Construction, 2016, 08: 1017-1020. (in
Chinese)

XUHE, XU, RT3 ARG S R S
A B AR FE ()] 45 1 T4, 2010, 32(S1) -
306-311.

Liu Yan, Liu Junyan, Xin Zhenyu, et al. Support
replacement technology of bracing system with oblique
row [J].
Geotechnical Engineering,2010,32(S1) :306-311.(in
Chinese)

XN, XVR A, T EURHE S IR R e 5 4%
L) ] A T AR AR, 2010,32(2) : 77-80.

Liu Yan, Liu Junyan, Wang Haiping. Removing first

bracing+piles in Chinese Journal of

and supporting then method for diagonal bracing

system [J]. Chinese Journal of Geotechnical

Engineering, 2010, 32(2):77-80.(in Chinese)
Thoms D, O'rourke T D.Ground movements caused by
excavations.

braced Journal  of

engineering, ASCE, 1981:107.

geotechnical

[12]

[13]

[14]

Feng T, Liu L. Numerical Study on Lateral Wall
Displacement of Deep Excavation Supported by IPS
Earth Retention System (7] .Underground Space, 2017,
2(4):259-271.

SRUEAE , SR IRB AR/ 45 | RRE ST R AN R A
SRR () ] A A 17 5 TR, 2010,
29(S1):3007-3014.

Guo Haizhu, Zhang Qinghe, Ren Xiaofeng, et al.
Experimental study of a new welded joint of steel
diagonal bracing in deep pit excavation [J]. Chinese
Journal of Rock Mechanics and Engineering, 2010, 29
(81):3007-3014. (in Chinese)

XURRAE  BRAEHT , B . —Fh Ol i R SR R S
BRI A [0 ). By 980K T R 24,
2011,31(1):38-43.

Liu Yuhua, Chen Zhengzhou, Bi Gang. Practical study
on displacements of oblique bracing supporting system
in excavation of large pit [J]. Journal of Disaster
Prevention and Mitigation Engineering,2011,31(1) :
38-43.(in Chinese)



