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Construction schemes for large excavations near subway facilities
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Abstract: A large excavation in Guangzhou is taken as an example. Through the spatial relation between the excavation and
subway tunnel, the control factors during its construction are introduced. By discussing their advantages and disadvantages, the
feasibility of different excavation sequences is studied. A 3D finite element model is established to evaluate the effect of the
excavation on the subway tunnel due to different construction schemes. The results indicate that the construction process the
excavation should start from the section far away from the subway tunnel to avoid disturbing the soil surrounding the tunnel.
Fort the construction over subway tunnel, the piecewise and block excavation method is favorable for controling the subway

tunnel. For the construction at both sides of subway tunnel, the eccentric earth pressure due to unbalance excavation should be

considered.
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Fig. 1 General layout
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Fig. 2 Relative position between excavation and subway tunnel
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Table 1 Physical and mechanical parameters of soils
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Fig. 3 Schematic diagram of layered and blocked excavation
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Fig. 4 Profile of first construction step of scheme 1
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Fig. 5 Profile of second construction step of scheme 1
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Fig. 6 Profile of first construction step of scheme 2
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Fig. 8 General layout of excavation support
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Fig. 11 Excavation of B3 district to pit bottom and construction
support or anchor cable of C1 district

3.2 HELERRSH

R 2 RSA G T IR B BTN s BEIE (—
2 APM BEIE) ACF IR LR T [ GT A, R E AL
Wo¥ o0 Lifs DR AR T 3 M GTA .

*2 HEER

Table 2 Computed results mm
gk iR T5 1A HE— THEZ
i ZR 7 ) 6.95 7.16

Hehr st

iﬂ%yj " mL I 5.87 5.56
peyive:2 7.20 7.36
7K ) 2.18 2.71
s I ) 9.25 4.58

PM [% 3 o
APM & JEEBIK 2.06 1.98
JEC B ) 2.22 3.15
IR TG | 1.35 1.39
APM %3 ZEldm 1.08 1.07
R 1.69 1.68
7K ) 3.74 3.11
o I ) 2.57 1.11

R e
vEkhEE KT 241 247
JER 1 % i) 0.69 1.11

AR 2 TR, FEYUSCH AR APM ZEu H 5 (KK
FERER, ANFITTEU WAL, MOR 5% —
BB RKORINEN, — Ee BT 52 AN R T2
PRS2 MR/ o APM FEIE 52 BIFELTITAZ IR (150
Lo NIE St 0E S N CIE VA2 % 25yl S 1
TN TT SRR T R R A s, BRI K
AR, HEA K. W22 0%, TR 5
J5 R I KIXAAE T APM B 7 AR TR I
Bl J7 S RPATBOROT 2 5 APM B&1E L7 KAt
JECHE, AU PR T3 R A, 5 St R T
T ER TS BT, AT
PRBEIE M ORY, R HBER IR w0 R At Ay b«

BRI G T R IRAS T T B A
WK BRI I ZEVPHT o BRI T AR RECRIEHL
Pt e ar, (HMATFEVEAE, APt TR

YER LT %
4 % B

ASLUAT N — RIBYEEGT TR, R T AR M
BRBETE KM R DT TREE 7 I, A VERHE M
Bt b, S = AT BT A [ Ty AT T
SERT, RRIMEHRW T,

(1) FEGUE TAFAE— % AN E 3R, e et
DU, S T B Ak Bl 2 S5z s AN A SR (2 g
g, DU Gt sl Bk BE T U i Ak

(2) HBRBEIEA L B AT AR ML o £E3 Bk
BgiE 5 ITE, SR BB bt 5, e o
A ERBEIE S5k B 5 IWIEE, ARG
BEIE A K A AL 2 RIS IR BB SN ATR,  JE A7
B2 B 0B B B NAR BB i TG DL A
TR SE R . AEHUERPEE P, TR
ANV A 7 A 1R Al s S o

(3) {EREE LIy Tz, BRIl EARANAT I e,
K GTES (2) )27 BLy Beg S HERE IR T 4207
%, ISR TIRIZEE R (B 7)), HFitiBkbz
BEREE . [, A JER) EEgiia e, il
TR 2R G ) (R KV AR A 336 2 PN O AFE 3 S 280 L
BN RIAEREIE TAS . 1] XRS5 Rt TR e
B P AN T2 R AR S

SE K-

(1] @)7ig, m o W, Bsolt, 5. DU T2 8 ek BEE 1
ATERM e FEHIBET]. o TREAAR, 2010, 32(3): 453
- 459. (GAO Guang-yun, GAO Meng, YANG Cheng-bin, et
al. Influence of deep excavation on deformation of operating
metro tunnels and countermeasures[J]. Chinese Journal of
Geotechnical Engineering, 2010, 32(3): 453 - 459. (in
Chinese))

[2] BRGDL, FEENHE. AEVUTREM]. Abst: HUBR Tk st
2001. (CHEN Zhong-han, CHENG Li-ping. Deep excavation
engineering[M]. Beijing: China Machine Press, 2001. (in
Chinese))

B3] M, m)iE, ik, A JRGUTZ S R EIEEE Hek
Lk AR TR A HIRFFTELT). 5 1 R4, 2008, 30(6): 818
- 823. (GAO Meng, GAO Guang-yun, FENG Shi-jin, et.al.
Control of deformation of operating subway station induced
by adjacent deep excavation[J]. Chinese Journal of
Geotechnical Engineering, 2008, 30(6): 818 - 823. (in
Chinese))

[4] FLFEMS, )M, BN WIBRe — ) B E b s



382

# T &

2R 2012 4F

[5] Zdim,

Uil 2B 0 R SR AR IR [T]. e ) S R
224k, 2004, 23(5): 821 - 825. (KONG Xiang-peng, LIU
Guo-bin, LIAO Shao-ming. Influence fo construction of
Shanghai stadium transverse station of pearl line phase II on
station of metro Line No.1[J]. Chinese Journal of Rock
Mechanics and Engineering, 2004, 23(5): 821 - 825. (in
Chinese))

2, KEM. RIE Rk U E A A
HEERE AR &%, 2008, 29(1): 3104 - 3108.
(LT Zhi-gao, ZENG Yuan, LIU Guo-bin. Numerical
simulation of displacement transfer law of excavation
adjacent metro station [J]. Rock and Soil Mechanics, 2008,
29(1): 3104 - 3108. (in Chinese))

[6] AR, RVTH, $HAP. BEGTIFZE 800 bk X 8] BE i

SEM R BUERUT]. A 115, 2004, 25(35 71 2): 251 - 255.

(WANG Wei-dong, WU Jiang-bin, WENG Qi-ping.

Numerical modeling of affection of foundation pit excavation
on metro tunnel[J]. Rock and Soil Mechanics, 2004, 25(S2):
251 - 255. (in Chinese))

[7] WELI. BRI Mk A= R It A TR I e (et

2R SO[D]. i [FPFRY:, 2005, (XIE Hong-shuai.
Study on displacement control of metro station due to ajacent
deep excavation[D]. Shanghai: Tongji University, 2005. (in
Chinese))

(8] Shate], o Hh. WRILGUTHZICAE S R AT 42 uh 45

I MR 2 R AT (0], 5 1 TRESAR, 2006, 28(KT)):
1411 - 1414. (YAO Yan-ming, SUN Wei. Spatial calculation
analysis on internal forces of the existing metro stations
having common walls with a deep pit excavation[J]. Chinese
Jounal of Geotechnical Engineering, 2006, 28(S0): 1411 -
1414. (in Chinese))

(AR3CSE4gm W2



