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Analysis on the lateral stiffness of container house [. diaphragm effect of the whole

ZHA Xiaoxiong, FAN Kunjie

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

Abstract; As a light steel structure, the horizontal lateral resistance is an important parameter for the aseismic
design of container house, while there is no reliable theoretical calculation formula. To provide reference for design
and improve the theoretical system of corrugated skin structure, this paper deduced the calculation formula of lateral
stiffness of container house. Different from the traditional skin structure using bolt connections, the side wall plate
and steel frame of container house are connected by welding, the shear stress distribution and deformation
composition in plane vary greatly, and the key point of solution is to analyze the diaphragm effect of corrugated plate
under the welding boundary condition. Based on the energy theory and ABAQUS finite element simulation, the ideal
lateral stiffness under uniformly horizontal distributed load and the local deformation under concentrated load at the
top corner fitting were analyzed respectively. Then the calculation formula of lateral stiffness was derived, and it was
verified by the experimental data. The results show that: under the concentrated load, the local deformation is much
larger than the overall lateral displacement and the local effect ranges with the beam stiffness and the specifications
of the container. In practical engineering, it is effective to increase the beam’ s effective sectional area or the
amounts of connecting components for reducing the local deformation and improving the whole lateral stiffness.
Keywords: container house; lateral stiffness; diaphragm effect; corrugated plate; local deformation
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Fig.1  Deformation and stress analysis of container under uniform load
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Fig.2  Corrugated unit of container’s side plate
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Fig.3 Nonlinear distortion and linear distortion
BN S TTHEAT 43 B ABUE ISR AR il
LA R AN W BANFRAR L A A | Fi B
Rt i, HAu %l
s MM,
U:fo ElL
P [ ds BEECK BT M, R
BAEH PSR TT S, DL 45 M, Ry A far 214
TR SCATT S, WIE 459, HTEE TS0 R
FIBRIET N BT 113, g, = F/d;EL 507 K3 AR s
MR, EI = E£5/[12(1 - v*) ] ;m 95 6 BN AR
W BOUMRA 5 8, BRI FTAS  #X (6) THA..
_4b R (2by + p) ph?

qS
ds = — 5
s nEIS, (5)

- x (dpb, - 2dpb, +

K 3 S g (P 20
db by =2 db,* =2 p°b, +4 p’by — 6pb,” + 2pb, by +
8pby® — 12 b,%b, + 12 b,b,). (6)

IS AR RE AT LA Y 3 30 L AR S B9 5%, -1 4 10
7 1 BURRAS



. 104 - MoK O T

1| =S S 549 3

b

b 2
E,=[(26,0) xq. x (2) dy.
0

b/2 (7)

B4 BTHESER
Fig.4 Bending moment diagram of unit load method

HRAfE RE B BRSSO 55 T A8 N BE -
%xVZXS':En. (8)

M2 4R A P e s SCHL i 51 RS A
B A%

_ 5 (1-v*) HP _ (1-v)P
Y=, = 2hm g LT mewL
(9)
X o, MG SOEARA LS,
288b.1m
P = (10)
1.3 EHEIMNETEAR
M HEARASTE Sy
Hp 09
A =yxH= (y, +vy,) xH= E(%qoj +ﬁ¢n),
(11)
I35 45 F3AE R B AR AR BRI A
P ELt
K, =2x AT (12)

H(1.3¢ +h;7lchn)

2 SRR ECER TR RN

SRR 1) L A2 Bl s 9 8 5 R AR 8 2 LR
/N IR AREE  TOUHE KP4 R T, 7600 280 2%
TR AL A, 5 T 25 4 v ) % 36 3] i HE S A
I, JLP- B A5, LB N 28 s ) JL-F- 354 0
F. i1 TR BAR BINELL R 4k §r M 2 M) IR 4, THL Ik
e AR SR AR | TIOR8 ) £ PR AR
LRI A, T A AR A AR TS W BEAR DS R AR
5 SEAEAT I3 11 P A4 TOURS R A, B 3 4 — 35 Y
AR = 2 A AR AR
2.1 MR, ERMEEER

DA b3 G R] O e AR 4 AL B, T
KR N RAE , [ E AL DAL 5(a) X L
RMER T q(x) SEAPRTES R, BEARTE — 70 i

[ AL, Xof LA i A i s 0 e ke A A
PR ALIE AR IR T RIPE LR, DL 5(Db) .
A

PN
7 N

P

(a) BT 1R AL

(b) AHELAF 1 5341
Bs5 MR, ENRASEEREEEER

Fig.5 The deformation and interaction between side plate and
upper beam
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Fig.6  Finite element models of standard containers
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Fig.7 Influence of upper beam’ s unit axial stiffness on its axial compressive stress distribution
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Fig.9 The lateral displacement contour plots of containers under concentrated load and uniform load
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Comparison of simulation and theoretical values of

container lateral stiffness
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Tab.2 Comparison of simulation, theoretical and experimental
values of container lateral stiffness under concentrated load

kN + mm™
itk [ EIVRIEN BLAYIEN R (E
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40 fi 154.20 146.36 169.61
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Tab.3  Comparison of simulation values of container lateral

stiffness under different loading modes
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