20114 10 A N A1 =2 42 % 510

HIRTNY 3 EHRERRE SRR AR

THE BXxHE BFEF

(LI R AR 2 4 5 PR SRS i A A SRR %, $HTT. 212013)

(FWE]  DUEMRRHR S 8 R G H o BF 580 5, R JH S W A8 ik 6 A KR 2 A7 A 2465 5 9 7 32, R 3 A
T3 73 %8 3% MR SRR 2 S A A BROR B B9 52 R o 78 ANSY'S 10. 0 B vb SR T il 2 28 Ay A5S DU 0L 7, 368 ok o 98 82 it
A ) B30 28077 A ST 6 T TS 0 ) T ) AR R B A M A Y O X T B AT A T B U £ A
HH T3 o 3 A A [ S N 0 T 1R BT~ B b £k, W5 T A TS ) X T A L 5 4 R R R OR 3T 19 R
Wil o 2 RN W TN, ) A 22 R 0 3 MR IEORRIR 5 A5 4 B0 A S L (H S A A R AR BR AR BN 17 % ~63%

KR EHRMENRE  WEURECT BN A RIC T

FE 4 ZES: S625. 1 XEKFRIRAD: A X E4S: 1000-1298(2011)10-0176-05

Influence of Film-preload on Ultimate Bearing
Capacity of Multi-span Plastic Greenhouse

Wang Xinzhong Ma Xingchao Mao Hanping
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education & Jiangsu Province,
Jiangsu University, Zhenjiang 212013, China)

Abstract

The integral structure of the multi-span plastic greenhouse was taken as the research subject, and
influence of film-preload on ultimate bearing capacity of the multi-span plastic greenhouse was studied
through physical model test and finite element analysis. By using ANSYS 10. 0, firstly, temperature load
was performed to numerically simulate preload, the computational models of greenhouse structure on six
kinds of film-preloads condition were established by imposing temperature load. Then, dual nonlinear
analysis to the computational model of greenhouse structure was given on snow load condition. Therefore,
ultimate bearing capacity was confirmed by racing the balance path of the loading-displacement curve.
According to analyze loading-displacement curve, influence of the film-preload on ultimate bearing
capacity could be researched. It could be concluded that film-preload would not affect the integral
structural buckling mode of multi-span plastic greenhouse, but would reduce ultimate bearing capacity of
greenhouse structure by 17% ~63% .

Key words  Multi-span plastic greenhouse, Ultimate bearing capacity, Film-preload, Finite

element analysis

2| PR 153 2 6 1O 45 R AR BR AR 280, ol o e A R
B R, A7 % A 2RI 2 245 4 A BR80T /9 AT
LM BROR BT AR S SE BT AT RE AR 2 JUBUR T AR A R W B I W T )
A 5 R, A5 A BT R B 2O o BFTTAEM o e A e IR 3 R 5 ) A R A 5 ]
M FR AR 2 T 19 H B ALE T 23 B 45 F B BR 7R 3007 69 32 i TE 2 M BRI 2 v T AR B AT B PR B

I

ks H . 2011 =01 —13 & H# . 2011 -03 - 01

(e AR AE A A L TURFBIF B 42 W B (200802990009 ) (VL I548 BHEE ST RI B BY I H ( BE2008323 ) YL J5 48 AR HIL = 35 TR 9% Bh 5 B
(NJ2011 —46) (B 1Ll ik Bk 3150 B By 550 H (KN1037) it B 1L ili B bR 4 8 55 B 5 5 (KZ1011)

EE BN ERL, BB, E8 NGBt 3 8 AR DS, E-mail : wangxinzhong@ gmail. com



4510 4

EHE A WU g X % AR SRR 2 A A B R 28 ) R 177

3y AR I o B 7 9 A R S F) [ 4 A A%
o0 AT Y PR o R Rl A R
BE/INECIAD A A FE BTN AR TR, & 5 B
PEARTE o AR FH AN 25 R R 0 7 9 3 R 20 R =
LA T R S BCEE A A BR R B 9 TR R S
Prlis DUAT BRI 22 57, 3 A RHIR 2% i 2 R

TE AR SRL T 1) A5 A TR R R R Sn A LR
T PEAL S 2 Y G — B AR S ThT 5 4 ) s
1] 45 ¥ 73 W BEAT 255 B8 4% 1 PF 2 ) ) A L 24 SRR S 4%
PR S v e o 4 R B R 8 7

L LA L R, SR S 8 R A A R oG
M A5 45 109 77 3%, BIF 58 2% 1 T RS 1 1L 7 1) 38 A 2 )
i 2 R A 5 A 1 AP BIR 9 38 g ) AL, 9 % 3F 0 I T i
T3 %8 25 AE A R R 28 77 19 5 i A o

1 EHREREBEENHNERBRE

1.1 sE¥RBIHIME

26 OB 9 T 25 44) 14 32 AR S8R I 32 D F 5 %
G, H A MR ) BAEE B A 3R B R 4 4 B9 B A
(Q235A) , LA A O B s b1 RE, AR S BT - 15
JE 8 m, JFIE] 4 m, 45 5. 25 m, JH & 3 m, [/ 9048
5m,

LEG 75 AR AU B A B0 AR, W S S W R Y
A LA AL EE S 1210, BT BE 1.2 m, SEHE 2. 4 m,
Hy Tt = A 2 AT RS AR T i 2 5 R B LA R
PRGN F U AR BL e 4 /N s S, A By i i, %
PR B AT A B 5 14 R, A SORE A 32 T 4 1
AR T TR FR A LT 52 25 ) 4B T 3 A8 P R R A Y Ji
WO R R R AR TR

SRR TSR T 5 R A 1 A — ECRY AR,
$16 x1.6 mm 10 x 1.6 mm 8 x 1.2 mm F1$h8 mm
4 Fob BRI AR L R, AN 1 IR .

12 3 4 5 6 7 8

BT RS A5 i SE
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Tab.1 Equivalent results of snow load kg

LA /kNm
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Fig.4  Strain-time curves of snow load of 0. 30 kN/m’
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Fig.5 Computational model of greenhouse structure
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Tab.2 Strain comparison of same snow load
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