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Structural Analysis of Tunnel Rescue Crane Boom

ZHENG Xianzhong',SHAO Zeliang',YU Qianjun *
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology , Wuhan 430205, China;
2.Wuhan Jianghan Chemical Design Co. , Ltd, Wuhan 430223, China

Abstract: To determine the tunnel rescue crane deformation condition of boom, and the stress distribution and
the stress concentration in the lifting process at the design stage, the numerical simulation calculations have
been carried out to analyze the operating state of the crane boom by the finite element method. The calculation of
strength and stiffness of crane boom under the three load cases (dead weight, dead weight plus 15 t lifting
loads, dead weight plus 60 t lifting loads) were completed by using ANSYS software, and then the safety
assessment of the boom was performed based on strength and stiffness analysis. The results show that the stress
distribution is similar under different working conditions. Moreover, the maximum stress appears near the
contact point of boom and pillar, the junction of beam with lifting eyes and boom web. To improve the strength
and stiffness of the crane boom, we should thicken the flange and web of beam with lifting eyes, increase the
number of support plates and use high strength materials.
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Fig. 1 Structure of the tunnel rescue crane (unit:m)
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Fig.2 One half of geometric model of tunnel rescue crane boom
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Fig. 3 Longitudinal cross section of boom mesh model

B4 HUBEMEME
Fig. 4 Side of boom mesh model
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Fig. 5 Structural diagram of the tunnel rescue crane under

load case 1
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Fig. 6 Von Mises stress diagram under load case 1
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Fig. 7 Deformation diagram under load case 1
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Fig. 8 Maximum stress point under load case 1
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Fig. 9 Structural diagram of the tunnel rescue crane under

load case 2

10 ~ 129 ] LU, T80 2 B fe KA
FE1H N 446.0 mm , e KN ) 5% BE 2l 287 MPa; i /)
T RAE A FHUE 5 SR 3 3 il s RO, R S5 L
A i 2 Ak 1N ) R R B I s T 2 0 Y O ) B

J {3 B 446.0 mm /N T ﬁ L =652.174 mm (L %

TR RS ) e K ) A T T Q345 i
FHRE 7. B T80 2 FE K. oA 1 8 B 3R 5 MU Al
i 42 b (1 N Ty S TR FE S B ] e A R R 92 6
AN DR AT i Ak FR SR MR Jin H 52 38 A Y HE 32
Ji A R 3 A5 T 1 R R T2 DX g g g B vh R

TG 3 B Kb AT N B AR (S 49k
T T /DN 1 25 2, A T 1 K 9 3 2 60 ¢ 172
TR0 M TAERE O 2 00 ROz 1 45 S
B I 50 an 18 13 B s

— N —
843.158 .638E+08 .128E+09 -191E+09 -255E+09
.319E+08 957E+08 .160E+09 .223E+09 .287E+09

10 T2 THIFE Von Mises B2 1 =B

Fig. 10 Von Mises stress diagram under load case 2
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Fig. 11 Deformation diagram under load case 2
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Fig. 13 Structural diagram of tunnel rescue crane under load case 3
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Fig. 14 Von Mises stress diagram under load case 3
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Fig. 15  Deformation diagram under load case 3
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Fig. 16 Maximum stress point under load case 3
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Tab. 1 Results of finite element analysis in three cases
load result of finite element admissible stress value / result of finite element allowable deflection/
oad case
equivalent stress /MPa MPa deflection calculation/mm mm

case | 105(safe) 66.153(safe)

case 2 287(danger) 257 446.04(safe) 652.174

case 3 249(safe) 21.932(safe)
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