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Loading Mechanism Research on In-situ Reduced Scale

Model Test of Tunnel Anchorage
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( Chongqing Branch of Yangize River Scientific Research Institute, Chongqging 400026, P.R.China)

Abstract: Two loading methods and mechanisms were compared in in-situ reduced scale model test of tunnel
anchorage, influence of different loading methods on reduced scale tunnel model was analyzed. Reducing the size of
model, it is unreliable to apply anchorage cables in front-pull method and directly effects the pull-out result, and huge
anti-force beam has to be set up to fix it, increasing the cost of test and affecting the monitor of surrounding rock
deformation. Therefore, back-stepping method was put forward as a substituted way. The case was analyzed to
elaborate the merits and drawbacks of front-pull method. At the same time, Jijiang yangtze river bridge in Chongqing
was analyzed as an example to introduce the mechanism, the way and the taking points of back-stepping method.
Finite difference method was taken to study the distribution of plastic zone in different loading conditions of model
cable, to compare with the deformation characteristic and failure behavior. Finally, it concludes that there is a few
distinctions between plastic zone distribution and deformation of model cable under two forcing conditions. The Jijiang
yangtze river bridge model test in scale 1:10 proves that the failure mechanism of front-pull method and back-stepping
method basically tallies, which indicates front-pull method can been substituted by back-stepping method.
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Fig.1  Structure of anchorage model in pull-out test
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Fig.2 Method and mechanism of back-stepping method
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Fig.3 Pictures of lifting jack single anchorage body

3 EiEFESATEERMASTIE

R T WS P Rl 7 7 SO R S R AR AR
AR R TLTTAG VLK M A5 R i R FH A PR 25 53 1%
(Flac B2 ) AT T RIS A5 A5
31 JUIKIIAHIRE#SR

JUTTAR YT B KRR A F 3 PR VL X A Gt 4
K 1738 m, T4 0 600 m SR AR R, KA
6 438, Wi 3 N 50 km/h o HF B AR E N 50+
600+65 m —F5IELLIT 58, F I EHTE R H] i - 1Y
TREGE IR R T T CHE SR 5 0 | T8 0 f17 TS e
A EEAE  E FR B R TN ) A 0 W RE S A B
KRG IR, m ok ) 6, LR R
PRSI R AT, 05 R Y BRSO R LAY, b
I SERTTEE NP aa WL IUNEPNL SR NEES
FER 60 m, 5L A 35°, S RIMTREY 68
m, RGO AN R 26.7 m, W A T90 R [R50
TE , RE F1JRCHB >R FH ELZR TR, i 4 161 R SF R 10 mx
10 m, TR BSR40 5 m, 5461 R SF 0 14 mx
14 m, TFSEIEAE R 7 m, WEHS T, R F
YR 714108 000 kN 3 1 2R e of oy 28k 15 32 55 4
TP RS, BREHL XA IR Y R gk T Ak
o, I AR LR EE
32 BHERSMEEE

JEHEE R ROETE G O T |, e FRL A RS
YIGDIRIG R % MR A RN ) X XY
BETE L ARIAYE BT | B AE T AR X B | SR A



456 B NS 111 IR IR &

$13 5

IR 6 A~ By B, % L 19 faf 21433 o 1P 3P 6P,
10.5P 11P, MEIABEIRIE R E , #h3e 7= A= fir fif
IR AlRE L FF LA e A B VIR R R B hi sy 2 &
MR ABE I F RS i L2 2 27 AR B UIIR
TEAT BN 2 1P I, iR 5 HE8 R 7 A
PEIX, R A Ak T 3 MR A s 7 80 7E 2P ~ 5P 1)

B

RIS
I T T
5
P ssumnog
apeazagd |
8588583

Cortour interval= 2.50E-03

FSI MR
e

displacemert magnituds

i

2 2
[

MFFRE R

displacement magniucs

& I

8 2

AR
SmES8E488
2225888

(a) EHENLRS

Contour intervel= 5.00E-04

displacement magritude

Contour interval= 2.50E-03

Contour interval= 5.00E-03

isplacement magnituds

Cortour interval= 1.00E-02

iispiacemnent magnitude

[, 7 iy b AR % BT o H BRI IX, BEE fr 2
ARSI B DX LR T A0 47 A BB PR IX Y
T LA — 2, LR AT R 5 TS A I B
DX, ELARLEE H BEEE 1 DY R K T Je 405 5 5P LA
Jei, WA i B A DX 7 B S R e AR

nt magritude

1P
350E-03
4.00E-03

ement magnituce
0.00E+00
5.00E-03
1.00E-02
1.50E-02
2.00E-02
250802

6P

0.00E+00
1.00E-02
2.00E-02
3.00E-02
4.00E-02
5.00E-02
6.00E-02
7.00E-02
8.00E-02

10.5P

1P

(b) HIHENLES

B4 JUIKIAGREHSEHEEZSHAIZEEERILR

Fig.4  Contrast of plastic zone under front-pull method and back-stepping method

in Jijiang yangtze river bridge tunnel anchorage model
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Fig.5 Contrast of load-displacement curves of

Jijiang yangize river bridge tunnel anchorage model
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