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Fig.1 Collapsed hole of the tunnel Fig.2 Numerical model
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Fig.3 Distribution of the horizontal stress and beam moment (unit: Pa)

SRR A BRI E 2

AL 4 v KA G U 100 T 601, B T8 AE FHAZ 22 oA A S i 2 0 Y BRI SIGA 31 P-4 5 (ELR%
EIFHZ 2R WS , BV I AR WSS ME LR B P, UE R BRI 7E s i & L A 3H5
4 ALIBIETERY ST

DL AR RsE 1 B B USRI, S35 5 B TRAL BRER AL T A SE B AR W I . 2R A OCHYE ™, S ]
BB 53 BT A R A L2850, B SR P R [ | 1t R 38 hm 1RO oA DR A At 5 R /N S 8 I [ A 3265 4k
B, PR SRR I 2R b A B A A B R BRI S AL Y A R IR S A A L
FeE e, F ARG LU T i :

1) SR FAAT XS oA S A T [, AR RIS 1. 2 mx 1. 2 m Mg BRI A

2) X IR D3 2 L, B P 2, R PSR AR A T T I 5

3) AR [ TSR N [ 35 B IR, TSRS L] A0 8 m, []HE A 1.5 mx1. 5 m MEAE R Aji B

4) Ry TR it RN R 4 A W BRI A5 R A MR IR Sl A T 0 D T T R R 1 5 5

5) T PR T RTAE L &/ S8 B0 & 38 X, SR A 15 m, @108 mm KA, 241 (8] 5. 40 em, &
B A A L HETE M30 K e b K 5

hEXIM  hitps://www.cnki.net



r [ %71 Y

28 R &L R ¥R 20144F
; ; Contour of SZZ
x10° .
5.0 10 "% Plane:on
[ ] v A Magfac—0.000e+000
4.5 PRt {‘f/ ~4.01406+002 t0-4.0000e-+002
- * % II —4.0000e+002 t0—3.0000e+002
4.0 - ‘;J\l 7 ~3.0000e+002 to-2.0000e+002
) —2.0000e+002 to—1.0000e+002
Z 35 ~1.0000e+002 t0-0.0000+000
= 0.0000e+000 to 1.0000e+002
:E 3.0 1.0000e+002 to 2.0000e+002
R 2.0000e+002 to 2.6209e+002
B Interval—1.0e+002
2 2.5
History
K 2.0 1 Max. Unbalanced Farce
Hﬂ% Linestyle
1.5 2.871e+002++ 5.058e+005
Vs
1.0 Step
1.000e+001++ 4.238e+004
0.5 X104 cable Axial Force
A . Magfac—0.000e+000
1.0 2.0 3.0 4.0 l tenslon
compression
1‘]’%:53%& Maximum— 1.493e+005
(a) FZErhyaE
x10° Contour of Z—Displacement

x10*
1.0 2.0 3.0 4.0
T
(b) FEEa)E

Plane:on
Magfac—0.000e+000
—9.4748e+001 10—9.0000e+001

—9.0000e+001 10—8.0000e+001
—8.0000e+001 to—7.0000e+001
—7.0000e+001 10—6.0000e+001

—6.0000e+001 t0—5.0000e+001
—5.0000e+001 10—4.0000e+001
—4.0000e+001 to—3.0000e+001
—3.0000e+001 to—2.0000e+001
—2.0000e+001 to—1.0000e+001
1.0000e+001 to 0.0000e+000
0.0000e+000 to 1.9486e+002
Interval—1.0e+001

History
1 Max. Unbalanced Farce
Linestyle

2.871e+002++ 9.795e+005

Vs
Step
1.000e+001++ 4.838e+004

cable Axial Force
Magfac—0.000e+000

tenslon
compression

Maximum— 1.551e+005

4 HHNN EEAREBRAHRERRNEENIHE

Fig.4 Distribution of the horizontal displacements, cable force and max unbalanced force
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Numerical Analysis and Treatment of Collapsed Shallow
Tunnel under Gully Side Slope

Wu Dongpeng, Yang Xin’ an

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University,Shanghai 201804,China)

Abstract: During undercrossing of gully side slope for a tunnel, collapse accident occurred. According to the field
geological and construction conditions, this study sets up the numerical model, taking the influence of rainstorm
and hydrops into account. The commercial software FLAC™ is adopted to simulate the behaviors of the tunnel and
surrounding rock. Based on the results of deformations in rock and the inner forces within rock bolts and beam, the
deformation of the tunnel and the causes of tunnel collapse are analyzed. The results show that: shallow tunnel,
continuous rainfall, poor mechanical properties of rock and construction support landslides result in collapse. The
comprehensive remedy measures consisting of reinforcement inside, slope surface grouting reinforcement and exca-
vation control are proposed, which have achieved satisfactory results so as to offer reference for the future similar
projects.

Key words: shallow=buried tunnel; undercrossing gully side slope; collapse; numerical simulation
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