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Effect of excavation length of inverted arch in one step on stability of multi-arch
tunnels in loess

ZHONG Zu-liang, LIU Xin-rong, YUAN Fei, QU Wan-bo
(Civil Engineering College of Chonggqing University, Chongging 400045, China)

Abstract: The reasonable excavation length of inverted arch in one step is an important parameter to the construction of
multi-arch tunnels in loess, and it can reduce engineering accidents and accelerate tunnel construction. The effect of different
excavation lengths of inverted arch in one step was analyzed by use of the finite element method and model tests. According to

the final results of analysis, a reasonable excavation length of inverted arch in one step was put forward and applied to the

construction of multi-arch tunnel in loess.

Key words: loess multi-arch tunnel; inverted arch; excavation length

0 3l =

20 tH4L 90 AEAR LAk, Bifi A5 3R [ [ 48 O dt v 1)
PR R R, R RE VGBI R AR, FRE A B
LR SRR v N — A A R . By, BR
TR T Ak, R R P 5 kb DX I Tl 1) 328 22 1 e
AR, B R H R YR IE ARG . BT e
2l A, FE 2 BR K B A PR A B K R
) B 0 T FE

fEREE TR, MpEtp s COFE it T i i
AP B R A A ) X 4 4 Bk 1) 4 AR e A A T
S, JEIORAE M T AR 2, MR KB CRDD
SR . IR BRA KRS BT, X R E
i W L K

T A A ) R AR R 6 R AT B G o6 45 5 A0
PO BEIE RS E YEHEAT TWFST, A9 B 1 i e % 8
B30 AR (R S5m0 o S AMBAT TP A oy 2 2
5 AN T T8 8. S BI pg a qo
(Rl 2 N L5 0 0 7 R B AT T WS M)
DU XAV B 1 284 O] B T S (s b AT T RIS, (R

Tove L 7y @ s NBE A, B IE BRI,  [H A SRR T
T 1 — P A THZE BRI S D

AP EEAT I Ty ) — IR TFHZ A R A~ R T
REE YRR ORI, R — IR THZ
AL T BRI BT AP R R TE TR T R S A R 1) B
FahES s AMBLIFI2 BURR A R4 ORI A9 0, 4130
W L2 RV, BEANA 2 G R T B S it
CUitifE B St Ak b B b i B B Uik, S Eeh
e T2, PO SE Wb R REMPIEB K. )2, N
TR %A, EFARDRIHE R, FHIROCREE E Y
Il TR, W TR . M, ASCERR B 2
RN ETE T T2 iph . BRyd 17 (€58 - 19 ) 245 A
HoBURFAIE, R H] = YAy PRGBS, A i e 5
FIEPEREEAD P UM THZ AT — RIS

BEIME: HEAMRFREESR 0 E i Ak &0 H (506214
03); FEH OFHAETE A A SRR TH (NCET-05-0763)
¥ B HE: 2007 - 04 - 03



5533

PR R, S AP DR IFA2 RO B A M P B I R VS 463

1 #HREE

HLA 2% SCHIR[5 ~ 7V 3 A2 1 B0 0 S 3 - 3% 41t %
SR TS, Se TS AT T o TS A2,
A SBT3 E BHE A A A L F Al S
R AT B ST (G B0 T A7 A — Yk IF
PACHE .l T AR T K A B R S S 4
BT TTEGE, AT T 1 0 LI 1 T

2000
2500

3500 1]

TN e 4000 |
|4500|

L= Sk s

e
FHE
Bt

12000 500 7500
24000
RFHfi: mm
B 1 TR e E

Fig. 1 Excavation section of inverted arch
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Fig. 2 Excavation sequence of multi-arch tunnel
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Table 1 Mechanical parameters of rock and supporting
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Fig. 3 Three-dimensional finite element model
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Table 2 Operating conditions in finite element method
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Table 3 Mechanical parameters of model and tunnel rock
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Fig. 4 Model test system
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Table 4 Mechanical parameters of model and tunnel supporting
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Fig. 5 Arrangement of test points
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Fig. 6 Analysis of numerical simulation results
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Fig. 7 Analysis of model test results
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Fig. 8 Analysis of numerical simulation results
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Fig. 9 Variation of the maximum and minor principal stresses with

excavation length of inverted arch in numerical simulation method
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Fig. 10 Variation of the maximum and minor principal stresses

with excavation length of inverted arch in model test method
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