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Abstract: Based on the Abaqus program.a pullout test of the
composite rockbolt was simulated. Considering the main failure
mode of the rockbolt, i. e. interface failure, an improved
cohesive element was employed to simulate the four interface
materials,and an axisymmetric elasto-plastical finite element

model was built to analyze the pullout test. It is concluded that
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the axial stress and the shear stress distribute along the steel
strand exponentially. The bond strength will be overcome with
the increase of the load,and the peak of shear stress will move
to the far end of the bolt. The peak shear stress along the
bamboo-composite material interface and the bamboo-mortar
interface will move accordingly with that of the master
interface. Under the constraint of the composite material and
cement mortar with higher stiffness, the peak axial stress is
located on the middle of the bamboo. The shear stress along
the mortar-soil interface increases from the near end to the far
end due to the different boundary condition. A comparative
study shows the numerical simulation agrees well with the
measured data, so the numerical method is certificated to be
effective.

Key words: composite rockbolt; anchorage mechanism;

interface failure; Cohesive element; numerical simulation
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Fig.1 Pullout device of the composite rockbolt
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Tab.1 Design parameters for the composite rockbolt
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Fig.2 Physical model of the composite
rockbolt pull-out test
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The finite element model of the

composite rockbolt pull-out test
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Tab.2 The parameters for the numerical simulation
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Fig.5 The load-displacement curve of the

bamboo-steel composite rockbolt
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Fig.6 Developing and distribution of the axial stress

along the steel strand

G S UG K AR f bR F 1 L T 0 3 P 4 )
e & BT hik g -
3.2.2 MR N )43 Hr
BT Bl ) 0L T 53 AT BN R A AN [

W 7 Fis . e 0 W A T A AT ) Hh AR AL T
AL (1)l ) 107 T DAL T AR 1 3 i X
W T HLk )0 B4R MR B 24 E Y e 477 e
[i] 1, 7 2 B AN S 2t ik 26 MRV ) 1538 2 AT
s B ERHE] B BRI AR TE i 5 | 1Y) 48 A i o 1) 22 T

32 B 391 FEA0 JE TR BE K0 525 AR SO TS 1Y)
24, T BOE SR AS T8/ il 1 BAR. 5350 il 1A
AL, 2 P<<102 kN B, g 7 0%k ) 1 g RS Bk )
HYIEG R MG 5 2 P=136 kN I, Sl A 30 s (14 7 40 &
A2 T e A o DTS S0 A 2 ) 1 7 1) 5 e

0 P-34kN *—*P-=136kN
0.50 > *P=68kN v—vP=170 kN
»—+P=102kN *—= P=190 kN

£ 0.40
~ 0.30
# 0.20

1.0 20 30 40 50
HiAAE /m

E7 EMEMROANERIEMNSANE
Fig.7 Developing and distribution of the axial

stress along the bamboo
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along the steel strand-bamboo interface
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along the bamboo-composite material interface
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