Vol.35 No.1

35 1
2007 1 Journal of Hohai University Natural Sciences Jan.2007
210098
TV311 A 1000-1980 2007 01-0030-05
20
1.
14
5-7
1
2 a
b
1 1 = 0
. 0
2 2 0
Fl-'€2=F2-'€3 1
AD 0D 0 0 1
Fig.1 Sketch of crane beam
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Fig.4 Normal and tangential stresses on interface
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1 724kN/m P,
50kN/m P, . 1.
1
Table 1 Design parameters of rock crane
P./ kN m~! P,/ kN m-! ay/ ° ar/ ° B/ ° $/cm o /MPa ky f
724 50 25 20 27 4.0 210 2.5 1.2/1.0
2.5 x 10° kg/m’. 2
20cm  40cm 0 20 cm.
3.1
1 F,=224.4337kN F,=220.6103kN n=2.12 /m
n,=2.08 /m kr=1.92 f=1.2 ky=1.61 f=1.0 . 50 cm
2 F,=379.6296 kN F, =359.797 6 kN I O I
n=3.599 /m n,=3.40 /m
k,=5.86 f=1.2 k=491 f=1.0 . 1
30 cm.
2j40@65 cm
232 @65 cm.
3.2
1m 3
3 Fig.3 FEM mesh
2.
210 GPa.
2
Table 2 Recommended values of physical-mechanical
parameters of rock mass
/ /
g em™3 GPa f ¢/MPa ¢,/MPa
2.61 24.3 0.25 1.4 1.8 1.6
2.58 22.5 0.17 1.2 1.2 1.3
/ 21.0 0.20 1.2 1.2 1.0
0.21 mm . 4
4
30 cm
ﬁjﬂp—ﬁ:MPa 041 MP&
(a) VL v (b) LI M.
0.99 MPa 0.46 MPa.
4 5.0 MPa 2.82 MPa
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Fig.5 Relationship between maximum stress
and overload safety factor of anchor rod
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Fig.6 Relationship between maximum stress of anchor rod and

safety factor of strength reserve
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Mechanical analysis and design of crane beam on
rock wall for underground power house

LU Xiao-min LIU Chun-xia
College of Civil Engineering Hohai University ~Nanjing 210098  China

Abstract The nonlinear finite element method was combined with the rigid body limit equilibrium method for analysis of
the interaction between the crane beam and surrounding rock. The mechanism of anchor rod stress was investigated and
the safety factor of crane beam on rock wall was studied by use of the overload and strength reserve method. The results
show that the anchor rod designed according to the rigid body limit equilibrium method has too high strength reserve and
its stress state is not consistent with the reality and that by FEM analysis the anchor rod stress is low in normal case
with no failure occurring in the interface of crane beam and surrounding rock but it increases rapidly as the elements of

interface are nearly in the complete failure state.
Key words crane beam on rock wall rigid body limit equilibrium method finite element method safety factor
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