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Optimization analysis of tunnel construction methods through cross aisle

from subway shaft based on numerical test analysis in loess stratum

WEI Shoufeng'*
(1. Chinese Railway Bridge Engineering Bureau Group Co. L.td. , Tianjin 300300, China;
2. Key Laboratory of Geotechnical and Underground Space Engineering of Shaanxi Province,
Xi'an Univ. of Arch. & Tech., Xi'an 710055, China )

Abstract; The safety control of excavation through cross aisle from subway shaft is the key technology in building
urban metro. The old method applied is to excavate the shaft to design elevation position and then to excavate the
cross aisle. Owing to the long excavating time and too much space taken, the paper takes finite element analysis
software to analyze a new method,i. e. to excavate the shaft to the temporary inverted arch elevation position in
superior step of the cross aisle and then to excavate the shaft based on successfully using the last method in the
construction through cross aisle from subway shaft of Xian rail traffic line 5 in the first phase. The paper analyzes
the consolidation safety in two different ways by large finite element analysis Software. Results show that the
surface and construction about the cross aisle show the same results after the whole excavation in loess
stratum. And the new way can get a better result,about 30% , at controlling the crosswise strain of the horsehead
and the mechanical conditions of sidewall, so that the tunnels were more stable. Comparative analysis of field

monitoring results prove economic, security and feasibility of “cross-channel parallel shaft construction” program.

Key words: subway engineering; cross aisle from subway shaft; construction method; loess strata; numerical simulation
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Fig. 1 Geological conditions of shafts (unit: cm)
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Tab. 1 Shaft supporting parameter
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Fig. 2 Construction sequence of the first plan
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Fig. 3 Construction sequence of the second plan
1.3 BEHREBEEIARNILE

o ] PN Ak el ) 5 1 e R S R
F-REEIFAT PRE T75E . #A R R B
A T2 . K8 TRESCER RN, & BRI
WIE AT, BRI GE 2 i T, Sk
PR ME A2 380 HHEE T TR E 2, BIHEE
A 3K ) ) R B T A U O B IR R kB —
FESRE RIS ROE L 9 m PENLF & BEE
B A 58 RS T B IR ERAE L &, G LT

BRI T . Rl a R . YRR, 2Red. 3%
N, i TfER R, )RR .

SR R E IR AT R DO %, B T
RRGEIE F A AL E S AT B I R, il
HATHGEE ESME T, EEMHER 4 m, W2
TR A 1 = 2 AN 2 B P N 1 S D
FHTRGEE DL T aE T . TFLE, "B
R IFAT7 A T 7 %8, B EREE ARt T
PIAEING B B L BEAT, i TR ERAEE R, W
DTHETH N G0 . Prbreb ), T/E
R, HilER 7 sS e e E .

U R E AT L RAE L B AR
FJE A E i T 7 AT T, 48 T T
B, e TR e, R R R s IR AT
FET)F LRSI EHEE G T FRA —E
B PE e, B W FR I T 07 28 T B O AR GE T 25 A8 1)



5 3 39

LS UG B e DX Bk R S I A AR A 2 AT 369

ARTEAN 1A B AN ], s S AR R, R
MIDAS £ B 743 Hr &% A4 0 W R 1 J7 280 1 5 1 ke
LU SV S N T BIE I 1 T N A= W S P VA
TIRIAETER A AT 50 4 -

2 ERHEEEEREIREEHERE

2.1 HEARERRSH

AR 8 1) 0l ~ = WA ol IXC ) B G % O T AR
Yk A, M O e R i ARSI A b, )2
A B KR 2R o A, w28 Rk R A
Mohr-Column ZSf4) #EHY

U R R T S MRS AE X 1) ) R
7 66.00 m, FEY Jila] EAYRSFH 36.00 m, fE Z
Jila] b iy RSF A 36,00 m, k%) 4 B e H ok 43
802. sy EAA X | YOKF) J7 ) Ly -~F-3)
HHE L Z(HE) J7 ] IR F 3 B b . BUER
IR AR DLIEL 4. 43 AT v U e Ko R G S AP R R %
&L MBS ZETORE, WL S

B4 B EiE i T AR

Fig. 4 Location of shaft and cross passage
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Tab.3 Physico-mechanical parameters of model
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Fig. 5 Construction of the first plan
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shaft and cross passage
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Tab. 4 Maximum deformation of shaft (unit; mm)
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Fig. 8 Deformation of shaft under different depth
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Tab. 6 Maximum deformation of cross passage (unit: mm)
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Tab. 7 Maximum force of cross passage (unit: kPa)
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