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A Study on 8-Stage Loading Method
of the Scaffolding Module for LNG Carriers
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Abstract The scaffolding system, which is a construction workbench of the cargo containment for a
membrane LNG carrier, is a large truss structure composed of various members. To shorten the
installation period and process of the scaffolding system, it is effective to enlarge the mounting unit from
the existing two stages to eight stages. Owing to the increase in lifting load according to the large size
of the module, the stresses around the pin and hole will be increased significantly. In this study, a tensile
strength test and contact stress analysis were performed to confirm the structural safety. The relatively
large hole deformation was observed visually near the average load generated in the vertical pipe at the
top through tensile strength tests. A contact stress calculation confirmed the stress distribution around
the hole. The contact problem was dealt with in terms of the Herzian contact stress. The possibility of
8-stage loading was examined by comparing the yield strength and contact stresses of failure critical
locations. As a result, the 8-stage loading method of the existing scaffolding material was inadequate,

and a new loading method with proper safety is proposed.

Keywords : Scaffolding System, Membrane LNG Carrier, Pin and Hole, Tensile Strength Test, Herzian
Contact Stress, 8-Stage Loading
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Fig. 1. Modelling shape of scaffolding module
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Fig. 2. Location of the sling wire in lifting (front view)
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Fig. 3. Location of the sling wire in lifting (top view)
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(a) Contact length
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Fig. 9. Contact length and pressure
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Table 1. Using data for 8-stage loading

Item data
Pressing load(P) 12.3 kN
R 6.5 mm
i, 7 mm
z, 91 mm
£ 205 GPa
& 205 GPa
E 112.64 GPa

I
<

Table 2. Contact stress calculation result

Ttem Calculation result
Half contact length(a) 0.92 mm
Max. contact stress(Py ,x) 568.4 MPa

~+—2-stage loading —#—8-stage loading
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Fig. 10. Contact normal stress distribution
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Table 3. Comparison of existing method and solution

plan 1
Loading Materia Applied MaxAt cor}tact
method 1 load : stress
Yield strength
2-stage SGT450 Mean 96.7 %
8-stage SKT700 Maximum 96.5 %
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Table 4. Comparison of existing method and solution

plan 2
Max. contact
Loading Materi Hole Applied stress/
method al radius load Yield
strength
2-stage SG(;MS 7 mm Mean 96.7 %
8-stage SG(;FSS 6.8 mm Maximum 855 %
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