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Analysison the stability of fluid-solid coupling in a bias double-arch tunnel
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Abstract: To study effects of the asymmetry during construction and the bias effect caused by natural
terrain on the safety of double-arch tunnels under adverse geological conditions and rainy sections, this
paper takes Leijiatai biased double-arch tunnel in central-western of Hunan Province as engineering
background. Based on the seepage-stress coupling analysis theory, the excavation process of bias
multi-arch tunnel is simulated by using the finite element analysis software MIDAS/GTS. Combined
with the monitoring data during construction, the deformation characteristics of surrounding rocks in the
double-arch tunnel subjected to biased pressure are analyzed, the influence of biased pressure on the
stability of double-arch tunnel is further discussed. The results of numerical simulation and of
monitoring during construction are analyzed and compared, which indicate that the connection between
the upper left step of the left tunnel and the middle partition wall and the arch of the right hole are
relatively weak positions during the construction process of bias double-arch tunnel. The mechanical
characteristics of the double-arch tunnel structure are also obtained to provide a reference for the design
and construction of analogous projects.
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Fig. 1 Profile view of Leijiatai tunnel
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Table1l Mechanical parameters of surrounding rock of

tunnel and support
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(kNem™>)  GPa /) GPa AR

v EIE 19.6 20 034 30 031 4]'35
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Bt 79.0 21.0 0.30 — — _
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Fig. 2 Construction sequence of Leijiatai tunnel

22 BERBIEN

AR S o M 00 B T A S O R A, RN TR K
BFEIE K112+665 Wi, @SIEA, % &REREE
TER o BEEEE RS R 73 an & 3 s .

bz 18 [ A K Mohr-Coulomb #5784, HAth 2 4

B3 i/ i M k) o B (450 cm)
Fig. 3 Grid division diagram of bias multi-arch tunnel

(unit: cm)
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Fig.4 Arrangement of measurement points for

Leijiatai tunnel
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Fig. 5 Schematic diagram of stress observation points of

support structure
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Fig. 6 Settlement curve of arch at the section ZK112+665

ME 6 [ LIEH, 23~40d, BT LEEMIT
2R, BT E RN T EIE R e, B iR
R e I TR . 41~55d, JF2fEd o)
DUk, AR IR AR A AR, ] T T A
DikERT A2, DS, 56~75d, BT A
W LSS, AR “WrE” JIRERM%.
TEARFZERE T, AR~ 3, ff
AR SRR e RS T 2R, R G pEIE
RBHBAENE . 76d LG, AliZL 14 =
&8y, B EETRROTZ, BEEBEE AT 4 )
5, HAR G TRRE .

2) AR TE A IR ST

FIRFFAZBETRPTRE 50 2 DB B

BB B(1~20 Ay N AR 22O 6T, 1E
NIFFFZ0T 0, $ETRp R 2 im, X2 A%
B2 TH,  BEA RO, AT T
YIMEN 203 mm, ST LSBT 76.6%;

BB BL21~40 d) A T2 58 B A T R0
DUBEBAFIMEN 6.2 mm, o5 A7 IRLEHE TR T RE (1
23.4%. A mITIZ5E )G, L HE R, A
AT BEE 2R 0E , BRI G ] T LT
B, WSO TR € « AR T ITRE - 2 i & 7 Bl

B 7 YKI112+665 W@ BI04 A A 24k
Fig. 7 Settlement curve of arch at section YK112+665
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Fig. 8 Peripheral convergence curve of K112+665 section
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Fig. 9 Displacement of surrounding rock in Y-direction

considering fluid-solid coupling
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Fig. 10 Displacement of surrounding rock in X direction

considering fluid-solid coupling
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Table2 Simulation results of settlement of arch in section

K112+665
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Table3 Simulation results of convergence displacement

around K112+665 section
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