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Periodic Topology Optimization Design of
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Abstract: In order to achieve the layout optimization of web
members of tower crane boom, a truss topology optimization
method based on continuum was proposed. First, the
optimization model was established by replacing web members
with web plates. The web plates were divided into several
sub-domains so that the periodic SKO (soft kill option) method
can be used for topology optimization of the slender boom.
Next, element temperature filter function was added into the
SKO method for the elimination of numerical instability like
checkerboard. After getting the optimized topology of web
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plates, the skeleton extraction algorithm based on 8-
neighbourhood elements was employed to extract its skeleton
and get optimized layout of web members. Based on three
kinds of typical working conditions of QTZ63 tower crane, the
optimization was conducted with consideration of hoisting
dynamic load, wind load and inertial load. Finally, the
optimized boom was proved to be effective by comparing with
the original boom in strength, stiffness and stability under

three typical working conditions.
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Fig. 1 Flowchart of optimization
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Fig. 3 Cross section size of tower crane boom (unit: mm)
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Tab. 1 Performance parameter of boom
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Structure and dimension of tower crane boom (unit: mm)
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Tab.2 Cross section shape and size of boom members
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Tab. 4 Three representative load cases
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Fig. 6 Stress envelope of different ranges
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Fig. 8 Optimization period of tower crane boom
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Fig. 9 Topology optimization process of web plates

TR 1AM IR Rt E

FAVAVAN A WAV AW o WoW oW oW AV AW AW WAV AVAVAV o W VoW o W Ve
alh2
( AV AV AV AVEE LoV AWV LWV LWV oW v LW vy
b TH 3
B10 THR2RERITR3HAIMEMAER
Fig. 10 Topology optimization result of load case 2 and load case 3
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Fig. 12 Topology optimization result in a period
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Fig. 13 Topology optimization results of two sides
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Tab. 5 Performance data of boom before and

after optimization
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Fig. 17

Displacement (left) and maximum stress(right) contour of boom in three load cases
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Fig. 19 Principal stress vector in optimized topology
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