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Analysis on the lateral stiffness of container house Il:effect of side panel with openings

FAN Kunjie,ZHA Xiaoxiong

(Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen 518055, Guangdong, China)

Abstract; Due to the need of the function as a construction, container houses are usually required opening
treatments in practical engineering, which will influence the whole lateral stiffness significantly. To get the lateral
stiffness theoretical calculation formula of container house with openings, this paper studied the reduction factor
from the influence of openings on the corrugated skin structure welded on four sides. Based on the diaphragm theory
of Europe, the forms of openings were limited and the corresponding calculation formula of the reduction factor was
deduced. Then the finite element model built with ABAQUS was adopted to verify the theory, and for the three
limitations which were most easily to be exceeded (the height\shape of window and the position of door) were
analyzed. Through the existing experimental data, the proposed finite element model was verified. The results
indicate that the window type openings cause the obvious stress concentration at the place close to openings, so
corresponding deformation increases and overall lateral stiffness is reduced, while the reinforcement of openings can
effectively reduce this tendency. In practical engineering, a circular window should be considered firstly instead of
rectangle one, the smooth and symmetrical shape of which can weaken the stress concentration compared with the
rectangle shape under the premise of the same area. Door shaped opening is sensitive to the position, and it should
be center layout to reduce obvious local effect.

Keywords : container house ; lateral stiffness; diaphragm effect; skin structure with openings; reinforcement of openings
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Fig.1 Two opening types of container side plate
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Fig.2 The shear deformation of side plate with window shaped

openings
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Fig.3 The division of side plate with window openings
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Fig.4 Distortion deformation analysis of corrugated plate
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Tab.1 Comparison between simulation and theoretical values of
reinforced window openings

TR AL (E/ IS/ AR 2/
(kN + mm™") (kN + mm™") %
K1 P 1 i 573.07 524.47 -8.48
K1 FF 1 533.33 524.47 -1.67
K1 JEhnf# 449.44 357.95 -20.36
K2 A 1 & 493.83 450.25 -8.82
K2 FF 11 i & 408.16 450.25 10.31
K2 Jehnf#E 266.31 250.31 -6.01
K3 A 1 410.67 394.43 -3.96
K3 JF 273.97 394.43 43.96
K3 Je 153.85 192.45 25.08
K4 P 1 475.06 505.37 6.38
K4 JF 2 460.83 505.37 9.67
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Tab.2  Comparison between simulation and theoretical values under
the condition that height of openings exceeds the limit

o 7 F1 g FLALE/ IR/ MIXHRE/
FHRTE
g id (kKN *mm™) (kN - mm™") %
K1 A 0.258 573.07 524.47 -8.48
K5 P F1 0.387 537.63 459.70 -14.49
K6 F1 F1 i & 0.516 512.82 359.99 -29.80
K7 P F1 i 0.774 490.19 79.80 -83.72
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Tab.3  Comparison between simulation and theoretical values of
circular openings
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Tab.4 Comparison between simulation and theoretical values of

the lateral stiffness of K4 and K12
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FHRTE
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Fig.9 Experiment design, layout and results of K13 and K14
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Tab.5 Comparison between simulation and experimental values

of the lateral stiffness of K13 and K14 (kN » mm™")
FHRIE FRRIGE REE
K13 JehnfE 33.44 32.56
K14 JC/m#E 26.42 28.62
K13 Jinf#E 66.96 53.10
K14 Jinf#E 59.28 62.26
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