5528 BT ST ) B Vol.28  Supp.
2007 £ 10 H Rock and Soil Mechanics Oct. 2007

XEHS: 1000—7598— (2007) HFI—0315—06

= ST BER R T AW

F 5 fE, RAFT

CrpERpEBEERDCE 1 2E 050, B 430071)

R

W ARV UM BT BB T TR IR b, 2508 T SRRV ) 52 ) PEAS IR — Bl AT PP T BLe S JON IEAT THIF9E, 4w
T YT A BT RR Y, IR S BT RERAR AT AT . N AT T 00T . TSR R T B AT SE A S
‘ﬁo
X O8 . HiF AT BT

PESERS: TB1IS XERPRIREG: A

Developing the numerical simulating methods of the 3-D bolt

WEI Li-de, CHEN Cong-xin
(Institute of Rock and Soil Mechanics, The Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: This paper reviews several bolt numerical simulating methods which are being used at present, and does a special research
to the theory and applicability of the three-dimensional bolt elements which takes the tangential mechanics properties of the grout
into account. By means of the FEM and the models mentioned, the program is developed to simulate the bolt and the structure.
Through an example, it make sspecial research on bolt’s mechanical characteristics. The calculations illustrate the capabilities of the
elements.
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Fig.2 Linking of the bolt and the rock
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Fig.3 The radial displacement distribution in the axial
direction between the rock and the bolt
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Fig.4 Shear stress-shear strain curve
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Fig.5 Axial stress-strain curve of bolt
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Fig.6 Transverse shear stress-strain curve of bolt
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Fig.7 Test of the anchored rock
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Table 1 Material property of the bolt and the rock
bR SUUIBER BIUEARY  miEE) ke
N PGt g MPa g A0'MPa /m

210 0.30 2 666.68 1 0.0125

20 0.20 8.33 5.33 1 0.0325

15 0.20 6.25
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Fig.8 Distribution of force of the bolt in
case of drawing test
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Fig.9 Distribution of the shear force along the bolt
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Fig.10 Load-displacement curve of the bolt in
case of drawing test
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