By Charles C. Roberts

Crane Accident
Reconstruction

rune gecidents usually oocur asa
result of overlosding or a4 me-
mmm Chanical deficiency. Reconstruet-

ng the sceident as o the particilar
cause involves analysis of the crane

configuration immediately prior (o the

aceident as well as the
post aecident configi-
ration.  Information
helpful to the analyst
includes  stalements
biv the crane operator
as well as wilnesses
photographs or draw
ings of the crane con-
figuration pricr to the accident, photo-
graphs of the crane atter the aceiden)
and possibly the results of A visit to the
geene and Lthe remmainsg of the crane, The
following casestudics llustrate typieal
data relied upon and resulting conclu-
sions.

Figure | shows a mobile crane thut
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tipped over when the load was swung
perpendicular to the long axis of the
mohile unit. The load was small, the
boom  was fully extended but the
oulrggers were nob fally extended. Ac-
cording to the crane operator the ve-
hicle slowly tipped over.

Figure 2 is a view ol a typical load-
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ing/stability chart required in most
cranes. According to the charl, the
crane operatar had moved the crane
cutside its stability envelope cansing
the tipping accident, a common acci-
clent

Figure 3 shows another common ac-
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cadent with telescoping cranes. Accord-
ing to the operator, he was hooming to
the right, towing a load (rom right to
lefl, This causes side loading (o the
crane boom. Although the crane was
being operated within limirs far verti-
cal loading, it was not within limits for
side londing. In this case; the crane was
overloaded, resulting in a buckling fail-
ure. It should be noted that many box
section telescoping cranes such as this
cannol tolerate much side loading, as
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i typically  mentioned in man-
ufaciurer’s lterature,

Figure 4 isaview of a erane lifting a
trasssystom into position, As the truss
was placed on the concrete piers, work-
ers tightened bolts to secure the struae-
ture, During the lift, one of the sling
eables snapped causing severe dynamic
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forces to be applied to the crane which
collapsed as shown in Figure 5. In this
particular case, the crane operator was
trying to keep the truss in position
while it was secured, Without a load in-
dicator, the erane operator was relving
onviswal deflection and mtaitive feel to
prevent overloading, Since the strue-

Ek
Every case
study involved
analysis of the
loading conditions
and comparison
of crane lifting
envelope
parameters.”

ture of fered little defection during he
1, overloading of the sling occurmed,
resulling in thie aceident. Many over
Ioading conditions ocour when a crane
mtempls o pick a load thar 15 secured
torsome heavy or nmoble olject
Figure 6 |s a view of a telescoping
Bocin crane that failed while loading

malerial whose weight was well within
the erane parameters, Disassembly of
the hydraulic eyvlinders revealed a con-
dition where the nut secoring the hy-
draulic piston backed oul causing loss
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of hydraulic evlinder support (Figure
7). The damaged threads of Figure 7 in-
dicate that the nut loosened and de-
tached when about 4 threads were en-
gaged, It appeared that the nut was
improperiy torgued.

Figure B 15 a view ol a transmission
ased 1o hoist the load on a crane vio o
wire rope and drum. Figure 815 2 view
of a bolt that backed out of position
causing the tronsoussion (o releass gand
the load to drop: The load was within
the design envelopse of the crane. This
conditlon s a defcieney attrbuted 1o

assembly of the tramsmission, The baolt

wirs mobl ecrtedd with a frictional come-
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pound to retain it in the proper posi-
tion.

Notice that every case study invelved
analysis of the leading conditions and
comparison of crane lifting envelope
parameters. If the accident occurred
outside the loading envelope, then
overloading 15 a more likely cause, If
the crane configuration is well within
leading parameters, then amechanical
or electneal deficiency is a more likely
cause. Some crane operators incor
rictly roly on electronie load indicators
Lo tell them when they are overloaded.
Many electronic load indicators do not
indicate side load. Consequently a se
vere side load can overload a-crane
even though the imdicator reads an the
sale loading arca. a

Charles € Roberts Jdr, P, PE., 18
o eerrisned Pk enap vty oo il Hug Hoek,
i

CLAIMS

i



