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Study on bias characteristics of multi arch tunnel under

different side overburden thickness

ZHANG Chengliang ,ZHANG Jinrui ,CAO Mengzxiao, WANG Chao
(Faculty of Land Resources Engineering, Kunming University of Science and Technology , Kunming 650093, China)

Abstract; The Qi Feng tunnel entrance and exit shallow buried bias is serious, the overlying soil layer is thin, and
the stability is poor. After the excavation disturbance, the upper soil layer tends to slide. The excavation of back
holes often causes large deformation, collapse and instability of surrounding rock. In this paper, combined with the
geological conditions of the multi arch tunnel and the mechanical characteristics of surrounding rock, the theoretical
analysis and numerical simulation are used to study the deformation law of the buried depth, side cover soil
thickness and the stress and displacement of the surrounding rock after excavation. The results show that the bias
stress of the tunnel under the vertical direction increases with the depth of the buried tunnel. The bias stress of the
tunnel in the vertical direction decreases with the increase of the buried depth. The more shallow the buried depth
is, the more obvious the bias effect is. When the depth of burial exceeds 20m, the increased amount of bias stress is
gradually reduced after the bias is applied. The vertical deformation characteristics of the rock mass caused by tunnel
excavation with different thickness of the tunnel are analyzed. The vertical displacement is gradually reduced with the
increase of the thickness of the side covering layer. When the thickness of the overlying soil is more than 21m, the vertical
displacement is less affected by the thickness of the side cladding soil, basically only by the surrounding rock itself.

Key words: multi arch tunnel; shallow buried bias; side overburden thickness; bias characteristic
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Tab. 1 Division of section of shallow and deep buried section
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Tab. 2 The relationship between the depth of the shallow

buried section and the slope of the horizontal slope

TR B iy MY /” MIR/m
K4-+940 18 8
K4+ 960 23 18
B K4-+980 30 23
K4+915~ K5-+000 26 25
K5+4020 K5+ 020 35 29
K5+045 38 35
K5+275 20 10
K5+ 255 24 12
B K54-235 26 20
K5+165~ K5+215 31 22
K5+290 K5+195 29 29
K5+175 35 32

K5+160 37 35




Kty

56 SRR, %

A1) 0007 T R AR P S B S R R A T

841

2 RIERER N ZE5ES

ERBEEREIRTIERORE

ST (i B G 6 I SRR 00 R E R IR
MISTHERRE ) B AR BARBEIB IR . A
5 RS o 0 i) IR RO O B AREER

2.1

2

V=T (D)
K. o HEHARBEEEN —F, 6=B/2, m; fH
Pl R ] R A (R R, mERSL, & /=

tand, , &, AitHEEEE .
ERM AR, HABESRAEGHER

GFH) BRRRE ST, B ARHEAY B R 5 R 0 3 R — B
TEAR 5 WAL B B b, BRI e iR R e 22, BE

EHSE T2 B 2, BE AR,
SEA RPN AT R, W 2 FrR.

HEIF R E B AR LS EE B

B = B, + 2Htanp

- B,+2H,tan<45 ) (2)

AP BAARBIEE, m; H OREIE & &,
m; BOABRIERETE, m; gONBR A,

_ ¢
2

TR B ARSI 5 B o PSR M T R S

EONe) Ol s 2 TN ESE i /NG W B 7
JERAE h 225 R 2 ) ) B AR Bk i 48

BE0, WA E R E S B AR HE AU,
DL 55 0% G v b 22 1Y) A8 A 2 R T Bt 000 B 5 B Oy
I SR,

R BE GE Ch W GE, KRB E R
15.23 m, @ BER 7. 65 m. AS[H] HE 2 2000 0 250
3. MRBEHO R T IS T A IE SRR I 4
PR,

I B | |

(a) "E [ [l (b) BR5H[E A

2 HEHTE
Fig. 2 A schematic diagram of a slump arch

®3 HHEZARNE

Tab.3 Calculation of the value of friction angle
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Tab. 4 The relationship between the critical depth of bias and the slope of the cross slope /m
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pressure of surrounding rock
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Tab. 5 Material and material are physical and mechanical parameters
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