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A inverted-Y boom and luffing jib crane with
wire rope pulling-jibs

LI Pengju

(Shandong FENGHUI Equipment Technology Co., Ltd., Jinan 250200, Shandong, China)

Abstract: The paper introduces mechanical character of boom for luffing jib crane, structural
form and construction type of the inverted-Y boom are explained. A conversion section is
arranged in the middle of the boom, the hoisting or luffing wire rope enters the boom head after
bypassing the conversion section, the load of the boom is reduced by the pull of the wire rope.
The example of derrick crane with maximum rated lifting capacity of 500 t is given, calculation of
the boom shaft pressure,boom dead weight bending moment, wire rope tension and other loads
on the boom chord of the magnitude of the axial force exerted, and analyze its proportion. It
shows that the effect of hoisting or luffing wire rope can effectively reduce the dead weight
bending moment of the boom, and offset part of the boom chord and belly rod axial force,
improve the overall stability and bearing capacity of the boom, thus the design of the boom is
optimized.
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Tab.l Reduction factor A(axial compressive strength

stress/ultimate design stress=0.7)
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Fig.1 Luffing jib crane with wire rope pulling-jibs
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Fig.2 Wire rope winding method with wire rope

pulling-jibs
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Fig.3 Boom force diagram and bending
moment diagram
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Fig.4 Boom force diagram and Shear diagram
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Fig.5 Steel wire rope multi-point pulling boom
and boom bending moment diagram
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Fig.6 Inverted-Y boom structure
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Fig.7 Boom transfer section and lifting wire

rope pulling boom
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Fig.8 Boom transfer section and variable

amplitude wire rope pulling boom
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Tab.2 Basic parameters of derrick crane
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Fig.9 Boom parameter definition
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Tab.3 Boom size parameters
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Fig.10 Action of wire rope on the boom
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Tab.4 Axial force of derrick crane boom chord under different working conditions

(pressure is positive, pull is negative)
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Tab.5 Transverse shear of boom under maximum
working conditions corresponding to

maximum rated lifting weight
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