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Fig. 1 Structure of the tower crane
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Fig. 2 Geometry model of the boom
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Fig. 3 Part of the finite element model

2.3 MmEIKSKMHE

SEBRAG B SR AN 2l i F AR R AR
T TR N 6 F% o R I XoF S BT B A 1) e 2 i T
KA AL T T AR AT R R A8 Ak A
SR A A e 0 4= 24 B S N 2R 8 N ZE A i 8
S/ IE- NN NSRS S =W 4 X
B A it 5E B B AT SR A
2.4 IERE

KA S8 S AR T AL FRA S b, ] A R HLE 4G
¥yY 71640 %% = B’ Fl Von Mises 25850 1) = K.
W 2 L v B0 R0 AR B R P NE ) RN R R R
A7 He A AT 2k J AL 2 A 0 R R B S W R

3 BESNIESH

3.1 WM ARMEESRES

JrE I ATrS 2 MR L R T RN LE
45 R SR AR T S 58 U - 20 B A B X B A 8% 2 1
MBS =L B4 M6 i 1REEERN Y J5
I 32 7%z [&] Fll Mlises )i 3 25 [ 5 |61 5 R 7 9 07
E2HEEEMNY Jr @ L8 = B A Mises M 7
=K.

x1 BAWIGHHE

Table 1 Two kinds of design schemes
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Fig.4 The displacement nephogram of

Y axis in the first scheme
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Fig. 5 The displacement nephogram of

Y axis in the second scheme
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Fig. 6 The Von Mises stress nephogram

in the first scheme
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Fig. 7 The Von Mises stress nephogram

in the second scheme
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Table 2 Two kinds of working conditions in

a reasonable design
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Fig. 8 The displacement nephogram of

Y axis in the first working condition
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Fig. 9 The displacement nephogram of

Y axis in the second working condition
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Fig. 10 The Von Mises stress nephogram in

the first working condition
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Fig. 11 The Von Mises stress nephogram in

the second working condition
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Structural analysis of tower crane’s boom

HUANG Zhong-wen ,WANG Pei ,YU Qian-jun
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To determine the reasonable positions and the dangerous positions for the loads of tower crane’
s tension rod in the stage of design,a finite elements software was applied to analyze the strength and
stiffness for a kind of crane boom. Displacement nephograms and stress nephograms were obtained after
building finite elements models,loading and solving for different positions of tension rod and loads. Ra-
tional position parameters were acquired by comparing the nephograms with allowable deflection and
stress. The results show that rational positions of the short rod and the long rod intersecting with the
top chord are in about 13. 125 m and 51. 875 m;the properties of strength and stiffness are enhanced by
changing the positions of the rods;the dangerous positions for loads on bottom chord are from about
56. 25 m to the end,which means that it must be forbidden when the tower crane’s tension rod works at
the interval with heavy loads for a long time. The properties of strength and stiffness are improved by
locally reinforcing.

Key words: crane boom;security;structural analysis;finite elements
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