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Structural Analysis for the Collapse Accident of Tower Crane
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Abstract : The tower cranes are the very useful construction machine in the high place works. But they are very
susceptible to the load balance, the wind load and the hanging load because they are the very slender structures and
those center of gravity is located in the upper part. Therefore, the collapse accidents of tower crane have repeatedly
happened during the assemble or disassemble works. The correcting frame may has often used in order to correct the
error in the setting of foundation anchors. The goal of this study is that propose the methods preventible the collapse
accident of tower crane which is constructed by using the correcting frame. In order to accomplish the goal of this
study, the field survey, the reference investigation and the structure analysis were performed for the collapse accident
of tower crane using the correcting frame. This study result in the methods preventible the same accident.
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Fig. 1. Cross section of the collapsed crane
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Fig. 2. Correcting frame for the level error of foundation anchor
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Fig. 3. Correcting frame for the emor on kinds of machines
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Fig. 4. Support conditions int the foundation anchor
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Table 1. Load conditions for the structural analysis
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(a) Section A(HT380F Foundation anchor)
Fig. 5. Node numbers and local coordinates on the foundation anchor
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(b) Section B(filler welding point)

(c) Section C(290HC foundation anchor)
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Table 2. Properties of the used members

B ) 2= A y Y z
AR | em | em | em) | @)

HT380F <7 | L200X20t | 76.00 | 5.73 | 14.27 | 502.6 | 201.8

2L130 % 15t

290HC <37 2PL200 X 20t 11020 | 6.60 | 6.60 | 2773 | 277.3

Table 3. The kinds and allowable stresses of the used members

SC}-E - o 2
734 = 3 & & ¥ (kefiem)
A 9| :

= Oe Ota Ca Oda
BT | (kgtlomd)| (a/L.5) | (oul115) | (o V) | (14 G2)

HI380F| SS
a5 | 540 4100 2730 2370 1570 | 3820

290HC | SWS

o7 |490YA 3700 2460 2140 1420 | 3440

AA 4 6mme] 7359} AZALe] 7189 S-AT 10
mme] tiste] 2zt AAEATh

Z} RAe] dHEAT B9 FF 4 388
2 Table 29} Table 30 VAT

BA FA 2A d F=AEE FYI 4
7}, Table 49} o] 27 1104 3&-&H-& 4
3|3z gHo] WG on 1 o]9e] HolAME
tAG Ao HHUY. }FZRA 119 AA=
Hzogs =FAH AT Hyde vy
AL AMEEIR| 9 ol ks HAEHAA
R z3} 5888 d3lste $8o] TAd
S BHAFa ok

Abze] gle] HNY BT Ye) YPLHR
TZ2E &9 - A9y - e} $A AE3E
£ dAHo] gt 84T EFAE o]FHd A
At 1 A 548 AAEs e, ol Fig 6
3} Table 5o Z+zt Veplich d3zAlol o3id

Table 4. Resuits from the examination of bending strengths in
the basic materials

HT380F AAFEA(THA) | 290HC BARAN(GC)
= " "
£ o }Q;{ 3‘5122 aa |33 fﬁiﬁz j’é}iz B
7| (kgffem) | (keffem’) = | (keffem’) | (kgffom’)
918 2323 - | Good|1501| 2323 Good
920] 2365 - | Good | 1492| 2365 - | Good
t 922 - 2994 | Good | 1495 - 2994 | N.G
94 - 3167 | NG | 1498 | - 3167 | NG
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Fig. 6. Unfolding section of fillet welding point

Table 5. Properties of the efficient area for the fillet welding point

GREy AT | grmel o | 10mm
FEEFA (em) 0.4242 0.707
% H A A (m) 5034 83.90
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Z3Zd A9 A y, (cm) 12.6 126
Y5 E GHE2EANE Iy (emg) | 1917.03 | 322121
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Table 6. Resuits from the examination of shear strengths in the fillet
welding points at the condiion exposed corecting frame

S £3AF emmQ W | SHAS 10mmd
A% | W | HEEq | o | HEEH Y
(kgflem’) bl (kgflem’) bl
889 1908 NG 1144 NG
6 891 1746 NG 1047 N.G
889 982 NG 588 Good
7 891 1646 N.G 987 NG
889 1255 NG 752 Good
s 891 1915 NG 1148 N.G
889 952 NG 570 Good
? 891 1614 NG 968 NG
889 917 NG 549 Good
10 891 1578 NG 946 NG
889 2491 NG 1493 NG
f 891 2335 N.G 1401 N.G
889 932 NG 558 Good
2 891 1694 N.G 1016 NG
889 1205 NG 722 Good
B 891 1963 NG 1177 NG
889 902 N.G 540 Good
M 891 1662 N.G 997 NG
889 867 NG 519 Good
15 891 1626 NG 976 N.G
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Fig. 7. Plan that ensure the structural safety for the tower cranes
used correcting frame
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