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System optimization of fabricated container structure and the joint performance
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Abstract; To establish standard system of fabricated container structure and obtain its mechanical characteristics,
static mechanical analysis and seismic analysis were made on six sets of structures according to existing codes based
on a typical plan of container building. The influence on structural performance by adding beams and columns or
tension cables was also studied. The results indicate that: container building system is sensitive to wind load, which
controls the section of members and seismic action is not a dominant factor; the effort to enhance lateral stiffness of
container building by adding local columns and beams is not useful, while adding lateral tension rod can strengthen
the structural lateral stiffness effectively. Finally, a connected joint used in container building was analyzed by
multi-scale analysis. The results indicate that this joint can work well under every working condition and provide a
technical reference of joint selection in similar container buildings.
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Container dormitory
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Fig.3 Plan of a container building
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Tab.1 Basic design parameters of fabricated container building
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Tab.2 Initial section of the original scheme
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Tab.3  Description of each scheme
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Fig.4 Modified plan
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Fig.5 Container modules of scheme 3 to 6
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Fig.6  One type of container connection
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Fig.7 Integral frame model in initial section
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Fig.9 Story drift of long axis under wind load
AT A5 T AT HAE T R T R A
R RR PR B LE. I bR T 58 r 8 = O 8 AT
R Y R BR B, (R M 32 5 A 1 0 8 LU iR D
i FRAMIFF G SR 1T DL e B LA 2 A e A
FUHAFFE T A 4 R &R

(b) 15 s XS TT R 7
8 ZLHHETMRATERTE

Fig.8 Connection between solid elements and beam elements
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Fig.10  Story drift of short axis under wind load
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Tab.4 Maximum capital displacement and component deflection

of each scheme

DI HE T KA AS/ mm FIfFHEEE LE
AT RRAH 39.0 1.000
Y GIE S 93.3 4.644

E S 33.7 0.937
FE 80.1 0.930
E = 77.0 0.621
EIL 27.4 0.930
UES 27.9 0.620
WZE I 24.1 0.988
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Tab.5 The amount of steel per unit area (kg - m™)
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Tab.6  Former sixfrequencies Hz
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Stress distribution of each scheme
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Fig.12  Former four modes of vibration of scheme 1
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Tab.7  Envelope value of maximum stress ratio in the combination

between frequent earthquake and static condition
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Tab.8 Envelop value of maximum story drift under earthquake
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Tab.9 Section information of scheme 6
R T HAE/mm g
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Fig.14 Node location where bolt bore the maximum tension
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Fig.15 Mises stress distribution of bolts

3% /mm

i
7.069 7.378 7.687 7.996 8.305 8.614 8.923 9.232 9.541 9.850

E16 JAFANTRTHREEULBSE

Fig.16 ~ Connection displacement distribution under maximum
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Fig.17  Node location where shear key bore the maximum shear force
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