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Stress distribution and deformation model of the tunnel and
landslide at the tunnel’ s entrance
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Landslide Engineering Laboratory ,Lanzhou ,Gansu 730000, China ;3. China Railway Northwest Research
Institute Limited Company ,Lanzhou,Gansu 730000, China ;4. Western Environmental Geotechnical

and Site Remediation Technology Laboratory ,Lanzhou ,Gansu 730000, China)

Abstract. With the large-scale construction of China’ s expressway in the western region, more and more
tunnels were constructed, and the threat caused by landslide is becoming more and more serious in the tunnel.
However, there is no stress and deformation model in the design of tunnel and landslide in the tunnel’ s
entrance at present. Taking tunnels in Gongdong Expressway in Yunnan Province, this paper studied the
tunnel deformation mode under the effect of landslide thrust. The following conclusions are obtained; (1) The
system of tunnel and landslide in the tunnel’ s entrance is divided into two modes, that are intersecting the
sliding surface and traversing the lower slide mass. The tunnel intersected with the sliding surface is directly
affected by the residual landslide thrust, while the tunnel under the slide mass is mainly affected by the
additional load. (2) The tunnel in the slide mass bears the pressure of the surrounding rock, the residual

landslide thrust and the resistance of rock and soil mass. The tunnel-landslide structure with rigid support at
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the entrance can be simplified as simply supported beam, and the structure without rigid support can be

simplified as cantilever beam. (3) Under the influence of additional load, the arch is subjected to bias action

due to bearing excessive load, and the vault forms a tension region and appears tensile crack.

Keywords: tunnel-landslide; deformation mode;

beam structure

0 3

T = M i O E R k) 5, RO ok E
65% Fe A7, Pt Bl A TR [ 28 % 0 o & R E P R M X A
B I B A ) BRI . I M X AT N B
it A T 3 10 2 0 B O e A R TR, R T K R
JEL PR g T 3 ) 9 3 X T 9 8 ke 451 2 R, RS A g
B R T R N T I 5 il 4
A, B - AR R AT IR R (00 ~20°) (IEAS
TR Z (70° ~90°) FI A AR £ (20° ~70°) 1 AR 4 i
T2, 1 X T b 5T % — W L A 4%, U R R GE
T OB T 4 1 22, 5 e AR I R AR R & R B0
71 223 1 BE % T W K B T A BELAS 238 MY 15 4T
PR] Lhb %o B T -0 1 9 30 A 2R AR T 88 2 % B 3R 4 R i F
FERPRAE A B2 I % 4B AT HA B E X,

6 P A 2 SR % R -V R R AT T
A (G BRI A SC BRI Y . SZAVITS-NOSSAN %50 /3
T M P X Y Anamur Kaledran 5 5T i 3
WD T R MR S R OB T A e L s
X% T -0 B R R M OGS B AT T 4% R BF 5
KOIZUMIL Y 257 5 0 75 B AR 4 22 9 90 2 [H % 3 T 42
Mg, #4717 — RIVEAE R, B 2 b 8 78 R b
(2 A . BRI A  BEE TOUE - R R
W0 12 A LB . R A4 BF 9 1 18 9 % 3E i
TN b 7 A 0 M % 3 X I T L AP P AL
P42 R A B . R RS B T AR
i = - 305 % T LA AR TR RN 32 S R B =
T T ANEA B IESS R R T B IE 5 W A 38 T 2# A Al
SINE RS . VR IES AT B SE T L U A B L Bk E
Pl R AR 1] 3 3R e B 1 SR BOR

L5 b T IR , AX 222 3 T B T - U R AR L
TRBEE R 7 AR T RSB B T % 28 -1 1 A
FAS T AR R B 9 B AR 4 ST AR XA 2 B, AR
S 3 X 25 T L ] S U R R 5 TR
T Wl TR S HEAT B A5 R I B TR R
TR W BEHE I VE R T 09 %GB AR A X AT o M, HE A
SRBENS N U B X R E BT RS

il

engineering geological model; additional load;

1 DWESHEBEABTELG SN

RUIH S aE I =2 RN EEAKAY T amME R
W1 AR b DX, 2 2 DU T P 4 — 2% B 2 4 B iz g
TIE o 2w R T B ) L T O B LSS,
RN X BT W1 2, dE 2= AR X AL Y J7 Tl
bl , 2 A 1 Bron o DhAR i 8 % T 2016 4F 1 A JF
TR LR, B 2 Ab BE G B T A2 B, B R R
TR T 0 W B T eI 1 B R 1 e A T
F R R T R TE - 1 A R . MR R GE S
T B 37 B, o 53 O 5 90 TR AR S AR ZE R P A2 2
Forp i R ) T RS AN 1 FoR o

SEE akm e
BT

G326

. GO0 H

GI08 e

e E R E i
HRA
; =)
B B
Bl BhEEHEEEE

Fig.1 The road map of Gongdong Expressway in

Yunnan Province
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Fig.2 The spatial distribution diagram of landslide thrust
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Fig.3 The landslide thrust distribution diagram of tunnel and

landslide in the tunnel’s entrance
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Fig.4 The support mode of tunnel entrance
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Fig.5 The force and deformation mode of intersection of

tunnel and sliding surface under rigid support at portal
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Fig.6 The force and deformation mode of intersection of

tunnel and sliding surface without support at portal
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Fig.7 The schematic diagram of the force and deformation

of the tunnel traversing the lower slide mass
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