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Structural Development and Finite Element Analysis
of a New Prefabricated Temporary Work Shed

YANG Zhijian ,LIU Yidi,LlI Guochang ,SU Zhihua

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract: A new prefabricated temporary work shed was developed by improving its shortages in
construction site, such as non-reusability and non-standardization, which can be prefabricated in
factory and assembled in site,installed and disassembled simply ,reused and safely. Considering the
snow and wind load in Shenyang,the section and joint of the new prefabricated temporary work
shed were designed,and the snow and wind load are applied to the structure of the new prefabrica-
ted temporary work shed by the finite element analysis software ABAQUS. The results showed that
under snow load,the maximum displacement of new prefabricated temporary work shed is 13. 85
mm , which appears on upper purlin;the maximum stress appears on the transverse frame, which is
108 MPa. Under wind load in two directions, the maximum displacements both appear on upper
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safeguard structure, the displacements are 58.47 mm and 25.21 mm, respectively ; the maximum

stress appear on diagonal brace and columns base, which are 153 MPa and 121. 6 MPa, respective-

ly. The New prefabricated temporary work shed not only meets the requirements of strength and
stiffness design in Standard for design of steel structure( GB50017—2017 ) and Technical code for
steel structure of light-weight building with gabled frames ( GB51022—2015 ) in normal use , with
good mechanical performance. The New prefabricated temporary work shed can be applied in prac-

tical projects.

Key words ; prefabricated ; temporary work shed;static performance ;finite element analysis
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Fig.1 Structural form of new prefabricated temporary

work shed
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Table 1 Dimension properties of temporary work

shed
A m/mm K/mm  [\)fE/mm  BE/A
SR 4 000 — 3000 3
[ 6 000 3 000 3
TR 6000 880 7
4 [ HE 24 400 5700 3 000 3
A HESE 600 6 000 6 000 2
FREZ 6000 800/850 7

7 28 2 e 2Kl T A M T 3 2 2 SR Tl
b ARAEAL I EER SR BAR S, BUZ B 4
AR BETT. I A A LD 40 P R i 3 2 0
BEATFRHEALBET, R T WG SE MU 5
Fe , SRJE 1 i T B TR RAG A DR
I SR TR 2 4, IR B TC L M ) i S T
AR B T il R A ) e B A
RE] Sy , I ELAR V5 AN 532 0 e B4 L 4 25 4
Hh BB E A, FE I A BEIR.
e Fsf A L T ) T 508 245 ) SR T SR S7 A B 2
AR TR 25 18] 05 {44 ) iz i



4 4

M a5 5 R R RO I VR ML 5 A T K 5 4 IR e B 615

L EBEER R FHAUZ B 47, Ho R 2 AR AN
M FHF Bl Bl 2, b 2 15 4O By 1k
it TR BN TE WA, v] LU 35 PR 4 it T30
Wb F s B AR VA P 0 TN R R LS
SNEE Rl AR Tl AR R FE T e
il B A Fa A S e i, I R A A 5 3
T4 B P e of 4% 32 42277 S 1 1 T 08
TR A e T S B VR DA 25 4 B B
$ 7 2 ST o 37 R T S AR o A
SR 5 R e 4 RHE S S A R R B
AL St 0 T 0 R 1) 3 e A S M AR R AT O
e, NIRRT R 1) T 1) 3 2 MR R 3 TR
b b BRI AR RS AR T 2 HEA L, HARk A
A0 TR T SRR 1) e R 5 A 1) A SR A T 5
SOIEE 0 3% T A I A 3 2% 5 2 1 AT 42 7
SEAE NI 1% A 30 3 WA JFL 5 A 2
SUEE /P Y 8 S ok NI Kdii e 2 T W 128 S
T SE KR AR, TR R 1) ) 1 O R
e S AR AR AT S T LR AR
N 1) F R T4
1.2 #HEES5TH Rt

e B Ml WAt FH 3 A b 32 B2
SRS 28, ek B AR M R 7 52 18 5 i 28 B XL
fr 2% FT R A C#E IN 45 M far 2R Y )
( GB50009—2012 ) 314, DAL BHH X Ay ] , 3
T T FH b DX 1 LA T e LA U 43075 1
1) 5 i 28 (LRI XUy 2 b T (B R 45 44 4544
1A AR T 5 5 4 3 4250 A AT BT 5 i AR
M T X A S R Ay 3 L A UER Y 4
4, PR ARE B A T He R AR XU 7 U
i 4 . BTt R A 100 AF HE A
JE K AU

J& 7K P55 1T b ) 25 fip b AR

S, =L,Sp- (1)
Kres, HERERIRUEME 1, N E RS 5
M ERE s, WEATE.

I BV A F2 2 ph L R Rl s A 7K 32
DAUAF 282, AP 23546 1 XA 28 T 1

Wi =B Mg, Wo- (2)

2w, WK BARAEA B, M 9 < ALY
IR, SRR 5 08 280 2R 8w,
HAUE.

I P LA F BT 585 2 7R F
PR 1 x BT 1SR 2 s T BRI R A
A5 B P RO (F A 2 5

B2 XU A T IAE 2 5
Fig.2 The body shape coefficient under wind load

Xt TR I e P A A 2 R A T 5
BORGTERAE HF B 254 9 35, 41T
S e b R ARAS R 52 Y 5 A 2RI
B A LA bR AR iR BRI B b2 AR
ZIUF NI VN B B S e SR e e O o
i b SR AR AL 138 1 i A K b JRARLAR A
F BT 1) HE 28 A A8 ST, B A SRR
A3 i) HE 2R ] ) AT RS R R AR AR AR i 1
AL R IR AT BT R 2 R A AR A A, AR
R B LT E AL R B IR BT
TR T i R R R sz T R
1 i) _L RS R AT A N mIAREZR A A L T )=
RLZRAY E B R A B RO AR A
HREZIIR [ L ER A5 AL 0% )R Y
N B P u 2 v OP O E IR At i DE AP @ G
SN e a7 S VA S SE A ) AN R FUR A 2
TR 25 A R R AT RO Gk 2 P,

P A AR 943 AR AT AT 1193 e X
OB HEA T " RS TR
12 13 AN I DSV, 2= W0 AN i S I 2

TR I AR R AR R 4.8 % i IR
Fae , SR FH 3 BB 2 B | 6 A 00 B MR AL



616 WHERKESMARBFR)

o535 3%

R2 HHROEETE R T

Table 2 Sectional dimensions of structural members
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Fig.4 The y direction displacement contour of upper
purlins
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Fig. 8 Stress contour of steel structure with x-axis

horizontal wind load
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