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Scale model test on shallow tunnel anchorage under
soft rock geological conditions

LIANG Ninghui , ZHANG Rui s LIU Xinrong, ZHONG Zuliang

(a. College of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in
Mountain Area, Ministry of Education, Chongqing University, Chongqging 400045, P.R.China)

Abstract: In order to study the deformation and bearing capacity of the tunnel anchorage, a field model test
on the scale of 1: 30 was carried out on the north shore of the Chongqing Jijiang Yangtze River bridge. The
follow conclusions are drawn: From the design load (240 kN) to 1 680 kN, the average maximum
displacement of the front anchor face of the anchorage along the drawing direction ranges from 0.020 mm to
0.808 mm, and the average maximum displacement of the upper rock mass above the front and the rear
ends of the anchorage along the vertical direction ranges from 0.028 mm to 749 mm and 0.014 mm to 0.645
mm, respectively; The failure type of the rock-anchor system is tension-shear failure; About 2-3 m range
rock mass above the lateral direction of the two anchorages participates in bearing deformation, and the
damage area of the rock mass along the axis of the anchorage is similar to a plug body; The reliable bearing
capacity of the anchorage model under tension is 1 344 kN through the model test; The rheological behavior

of anchorage model under tension of 840 kN is stable, and its long-term stability coefficient is 3.5. The

s HE:2016-07-19

ELTB: EXERMXESRIWME (41372356); ERNA Z AR XHESEMSWHHFRITIA
(este2013jcyjA30005) ,
Supported by the National Natural Science Foundation of China (41372356) and the Natural Science
Foundation Project of Chongqing (cstc2013jcyjA30005).

RN RTEAQL- ), L BERRERM B WL, FEAF LS TR FARRE L )RS . (E-maiD liangnin
ghui0705@163.com,



%64 RTEF BN EMT RIS E 45 RAEA K 79

results of the model test show that the tunnel anchorage has high bearing capacity under tension, thus, the
design scheme is proved to be feasible.

Keywords: Jijiang Yangtze River bridge; tunnel anchorage; 1: 30 scale model test
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Fig.1 Engineering geological simple profile of the axial of physical

tunnel anchorage and 1: 30 anchorage model
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Fig.2 Arrangement of 1: 30 anchorage model and schematic of loading (unit: mm)
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82 TR KF FHK % 39 &

3 REERKDH

3.1 HRERNEAETHET
2 1 AN ) b 22 A0 B D 5 A 7% Ao A R LI 4D

GS13
GS12
GS11 [# 4
cs10 | .T T,
o BT 17 I —e2250
il | v J 3P
| 687 " —v—sa5p
ZCs6 A X e 4 —a7p
CSs —
4 e .
223 EERTHS O A e
[(Eve, o0 T~
Cs2 S
GS1 .
0 0.1 02 03 04 05 06 07 08 09

i /mm
B4 FEMRULENSCLE D HIFE

Fig.4 Displacement distribution of measuring points at different

positions of the upper rock mass of anchorage model
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typical observation points on anchorage and the rock mass
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Fig.7 Arising and developing process of fracture for the upper rock mass of anchorage model
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Fig.8 Fracture style of the surrounding rock mass of anchorage
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