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Abstract: In this paper, four tunnel-landslide parallel system model tests are conducted to study the
time effect and deformation failure mode considering the interaction between tunnel and landslide un-
der different conditions. The results show that: (1) Landslide thrust in parallel system of tunnel-land-
slide produces a critical state of stress in the sliding body. This critical state is in a transitional state of
tension and compression stresses, with a time-varying process, that is, the time effect. (2) The

bridge-connected pile foundation supporting structure can accelerate the time effect of critical stress-
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transient state, compared to the unsupported structure. (3) The landslide thrust in the landslide body

firstly leads the soil near the sliding zone to reach the critical transitional state of stress; this critical

state gradually moves from the trailing edge of the landslide body to the front edge. The relationship

between the time and strain of each point will show different "S"-shaped curve characteristics. For the

entire sliding body, the curve of time and strain at each point on the sliding surface presents different

linear features at different moments. (4) Compared with the unsupported structure, the bridge-con-

nected pile foundation supporting structure will delay the destruction of the tunnel model, so that the

failure fracture extends toward the interior of the bedrock and the effect is remarkable. However, the

overall damage of the tunnel model is within the bedrock.
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51

T

Wil 5 ] IR 28 U 0 PR R R KA R A K
A L3 A T A A8 A R R A P B R L X
mEh RIS MM A W AR R B Tl
DX ) Hl T 2% 1 A % N 20 Bl R R B K, T
Jit U5 N 2 I B B R (R B R A O & L 4
N R0 A= i W 7 2 4 il R K o

VLA, B N A AR 2 2 35 T8 W B8 T8 B R HIL I
MREME T T REMEIE TR, Eas R
i O 0 A B BT 40 A 1 B Saito £ AL A
Voight £ 2, B8 T 2 8000 9 2 & 3 5 A, Kumar
SRR AY B B SR 1L X CTHRO) A 3 A K S5 3K
T Y BIK Bl 1 A R, 2% WA I W R SN AR AE A
TIEJEL S M, 4 1 R ot oA I 1 1 S T B ) B s
A 3 G.B. Bischetti W HF 58 T Rl 36 2 % 1 3% Fa
PR SE MR, JF 38 G AL, R AT T R R M 4
BT 5 75 0% & S5 R BUA T 0 3R 4 BT I Sy b, 3 ST
I XV B T A R R M A BTk 5 B AR A
AT 5 3 DX B A T B A B S A A R R AT RO L A
FEH < X PN B T 0 IS () A R 2 B R o
e BB E MR =L K, A5 AR IE R B O B8 I
25 BT R RN X Bl SR X 2 S 5 R ar O S o
Y 26 X AN [) T 40 2% 1 T 1 % G - AR R
V) 10 SRR AE AT T 0F 5% 5 BIPR AR 45k R 9 AR i T
1) ZR 90 B K G0 RE B e A 1 SR B N 2 AE R K AR
N 7K ok 7 R R 7K B 25 18] A2 Ak 3 A4S 5 T R T X
B - Vi YR A B A R 5 B MM B T Ak A SR
iR B0 T WA R S T I DX SR R, 4
B T )22 25 o i 3 A TR Ml O 2% 14 M BEAS R AR, I A
BN T2 AN i o= I (SN R R R (SR DN

A FH 45 5 16 B PR 2R A7 A b o

3 SR AT i 3 O W SR AL B RN AR P A
PEATWET, IF i B A G W B AR TV el 25055 728 1 A Tl
R E R T % T8 — W R B R T B () 250n A AR
TV W 3K 55 J7 T 5% SR A b o 2800 IR HE SR
JT R AR B GE L T T B R AR, DR A
BRI 2 A PEAE Sy 00 3 S R e Tk AR U 3 BT
TR R e R A A 3 2 N ) il D) S Y B S Ay
A FEAE s M. Hasan %558 3 [ 52 41 J7 75 I JE #4522
75 B % 18 B R) A AL R A 2 UE B T R 2 B ] B 2k
T # % 5 ¥ b; C.Paraskevopoulou %5 " 57 T % 18
FEZ bR b, R S A 0 B PRURE 6 B8 AN 2 R
T IR R B R0 ] 3 B 0] ) DL R ] i Bl s i) AR
AT R A5 R . T 2 AR B RS,
S5 R R R AR R R 0 MR 3 A O TA) LT BE
B — W AT A 7R B 1) 2550 e Ak S A T il AR

1 EEZT
L1 R RNE & T RS B 4

AR YK 22 21 5 A G 58 A v Ak 7 G B2 0 R B AT
B2 ) o 0 W S AT . A A0 Y A
L 0 RS R DY 58 B, SR RSl (1 400 X 600 X
1100) mm, 3 1 Ky 4570 57 18 (B 9 A3 o g 4 A
UG 50 B A R AE AL S 50 3R 1, 80 6 AR S8
W 2,

12 ABREMNKEFERMNKIAR

AWK Z AR G 3 EE 1) AR A DH3816
A I AR A SR A AN 4 R A T B 3 T AR O e AR
TE N Y A% 7 B A8 Ak, fE R GE 3 & — A9\ 1a) Wi
T T LA A T IR, A &1 1 TR .

101



®1 HEUSHHRERET

Tablel Design of model with similar parameters

x2 HERSH

Table 2 Strain gauge parameters

o ) 2% 1 1
K I 5X3
AR AL izxii (8(5><4)5I;1m
B 1 3 3 R 1K gréﬁ‘ '%ﬁ%m
i S ROk kI i ol
Y LA 1 22 Hib b 4 (AT )
RAGE REL 2.08+0.01
i R —20~80°C
AWK % 4] KR i R KA 2R 20 000
i U 1 R4 U <12V
ER(PobziEe)
100
‘ L LSS0 28 S lum
WA (1 em) R I B R e
W 5 1 2% T e TTRReEE s i
AN A 95
i Bk R R e I T I
ﬁﬁ?*ﬁ*ﬂ(ﬂ({% %ﬁ‘ﬁﬁ"ﬁ . %ﬁz.uzaz.azsz,sz.s 5 5 5 5 5%35 5
ik ¥t =2:5: L TR s FU%
12) 100
(@) AFIRAE f FHiA B
WE ¥ H R N
50 mm [ PVC &
-
i B A 2
bt
2-4 47 mm
‘ ‘ (b) BT R P A B
IR o A LB 5 A
I 50 kg bl Fig. 1 Layout of the strain gauges in the tunnel
ik I
0 (S00XCAS02 g [ i 2 B B, S B0 2 4% 4L
30y mm S BIREH T L LR 7 T AR e 2 4 A
P BOS AL S 141 11 BTGS2 P4 450 AR AL 6
B 55 70 3 56 R 1.3.1 R B E
Fi 22 3R ET (1) 55— B B < % B30I 1) 800, o 7 ) 3
B 1L B BHRTATGIR g i 280 1 8 BB 1 IR0 TF B ST =

A HE T E
FUHT B 45 4k
i 32 PR A H 1

1.3 TR

RWFFEAEA R 00 BRI — W O B AR TR

102

YA, B U 28— BRAR AN 804, B B 50 kg, 157 34
T2 8%, B T8 D AR 3 K, I R o SOk 2 2 —
B v Aim AR, A U e R A 05 98 A2 T B B 7 I
A Rk, Fr A AR e L &S AR — B Be .

(2) %5 W BE A2 55 — By BE &L Al 1, 76 20 20
A, AU 3 — BRI AR, B B 50 kg, B Be %
B — G B, 1 ST AL RS AR T R AR IR o G



A3, B YR IRCAR T RN AR, AU S TR T R AR TR A D
T HI D5 U A R AR IR R E AL SR
BrBL.

(3) 5 = B B - 2508 — Wy Bo AR ol b, 78 23 9
A3, B U 28 P AR N AR, B B 50 kg, LB Be %
B — G A 2, o I T 52 A% AR R SO L O BR A F
e VA A7 2R DR A, A UL 3 A 3 A5 B Y TR 1 5 DK
WA RN AR E A S A = B, T
B IE 2R

mETE
4
Wik 6
50 . 60
1 T A2 S
\\ —
A
™~
2
2 Q)
| 100 |

. CREVES
=g vy

L
TN

(b) BEALTERR,
P2 il 5 ek T A T 3 e ise T
Fig. 2 Design drawing of the model test for brush weight re-
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Fig.3 Model test drawing of transition section of bridge and
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Fig.6 Tunnel model destruction in the model test
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Fig.7 Simplified diagram of the model test on tunnel damage
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