202049 A WHHENKFS%MARB¥R) Sep 2020
365551 Journal of Shenyang Jianzhu University ( Natural Science) Vol.36, No.5
NEHS 2095 -1922(2020)05 - 0819 - 08 doi.10. 11717/j. issn ;2095 - 1922. 2020. 05. 06

T BN & lm B (E A #i f i [ BE B R T 0 17

HEE, KEE, X —,FiE 5

(ML PHE SR AR T2, 30T YEFH 110168)

i E BW AMEEIILY SR HSIAGA R K E VAR A5 Z 0% 4 P,
st T B4R 2 06 B VR e A 6 3 ok M AR BEAT R TR T AT, FT iR SRR B T AR (LAt A
K Fa AR (M R) VB A L3RE5 37 24 5 A R TR LA ABAQUS . S8 FFA K
MR TFAR S R ES P LG AR FFEEER T B E
BE P EBERBEFLAKOT R ER HTFRABERETEIBRTHZET T AN
O iRk EAER KL, B E M EARAMRER S, FEARTRT, FEATH
WA BRI AR R e T r s £ 7. &1 AMES LEG Y H
T AR B E W0 SR, AR EARARAE R 09 & A Bl T E AR KRk 3)
AR VAR IE PR T T AR

KR T BVWEER ARSI EVE VI BT b 6E s A FR T HT
HE 4 ES TU733 X ERFRERD A

Finite Element Analysis on Impact Behavior of
T-Shaped Steel Temporary Work Shed

YANG Zhijian ,ZHANG Yawen ,LIU Yidi,LI Guochang

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

Abstract; To solve the safety problems caused by falling objects on the construction site to the
on-site personnel, equipment and materials, finite element analysis was conducted on the impact
property of the T-shaped steel temporary work shed. Scaffolding board ( Douglas ) and template
(poplar) were used as the upper protective structure. The finite element software ABAQUS was
used to establish a model and develop a subroutine for the properties of wood materials. The
influences of the weight of the falling object, height of the fall, and impact contact surface were
considered to study the behavior of the work shed subjected to the impact force. The impact forces
of the scaffolding board and the template had gone through the four stages during the impact
process :rise rapidly from O to the maximum, the falling speed is gradually consistent with the
wood , tends to stabilize and finally decline. The failure modes are along the grain fracture, lateral
shear failure and breakdown. As the upper protective material, wood can effectively absorb the
kinetic energy of falling objects, thereby ensure the safety of the overall steel frame. Due to its
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large area,the kinetic energy and ductility of the template are better than that of the scaffold.

Key words : T-shaped steel structure ; wood ; temporary work shed ; impact behavior; finite element

analysis
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Table 1 Parameters of constitutive relation of douglas

Fift/MPa  SREE/MPa JAMSEL  WZUFE/(Jom~2)
E =10178 X, =78  0.292 29 820

Ep =692 X,=29.38 0.292 29 820

Ep =509 Y, =4 0. 449 352

Gip =651 Y, =8.84  (.449 352

Gpr =71 Z, =4 0. 390 352

G =794  Z.=3.56  0.390 352
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Table 2 Parameters of constitutive relation of poplar

fiit/MPa  $RE/MPa  JARALL  WAE/(Tom2)
E =12600 X,=122.5 0.3 37 000
Ep=1260 X, =44.3 0.3 37 000
E; =630 Y, =5 0.3 437
Gy =945 Y, =12 0.3 437
Gpr =227 Z, =5 0.3 437
Gy =756  Z.=12 0.3 437
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Fig.1 Finite element model of T-shaped steel temporary work shed

2 Wil R

W A A I B R AR
PRE AR B rh i R b T AR, XS 16 > T BUAN4S
eyl kA A R4 T AT FROTR AL, 3 i A R JT
BEAUAFRIAM A LR B R b i )
RS LRS , AT SR R BHE S B B R T
AKF A I T B LA B R A T 24 4 45
FE e s VR LA AR e o PR BEREA T 23 #T.

(b)BT 3 A otsiAR

A BRICRAL R vh o MR P RN S AL,
3BT (IS) FARAR (M) 5 BA P& = B H
BE NS5 m 10 m 15 m A [EEE A IE Yk
ik M PEHLS kg .8 kg 10 kg 15 kg A5
i BNE YRS AR G op il R il TR A BEHR
100 mm x 100 mm, 150 mm x 150 mm,
200 mm x 200 mm — Ff R [A] AL, TF R 45 R
2% 3.



822 WHHERKRFEEM AR ZR) %36 &
=3 AMRTHTER
Table 3 Finite element analysis results
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JS-HI0-M5-A150  342. 467 16. 202 11.85 8. 42 27.62 134.6 0.0625  RELCHYYIMIR
JS-H10-M8-A150 345.939 20.3 20.78 10. 88 28.03  182.9 0.0625 ALY YIMEIR
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Fig.2 Mode change process of JS-H10-M10-A150 under impact
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