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Experimental research on the static behaviors
of light steel structure temporary buildings

ZHANG Zhengl’z,CAI Xuefengl’z,MA Yongchaol, ZHOU Jizhong1

(1. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China; 2. Fujian Provincial Key Laboratory of
Advanced Technology and Informatization in Civil Engineering, Fuzhou 350118, China)

Abstract: Static tests were conducted on frame structure and integral structure of light steel temporary buildings under wind load.
Mechanical behaviors and the deformation performances of the structures were investigated. A new kind of system of load
distribution beams was applied, which imposed the horizontal loads and simulated the uniformly distributed wind load. The
load-displacement curves of the columns, as well as the strains of the columns and the wall panels, were measured and obtained. The
test results of the integral structure and the frame structure were compared, to indicate that the presence of wall panels may enhance
the overall stiffness of the structures significantly. The performances of the light steel temporary buildings under wind load are

summarized and discussed.
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Fig.3 Sections and sizes of members
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Fig.4 Connection between wall panels and columns
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Fig.5 Distributive beam system of frame structure test
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Fig.6 Locations of load points of frame structure/mm
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Fig.7 Locations and numbers of displacement meters
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Fig.9 Locations of strain gauges
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Fig.10 Load-displacement curves of top of columns of frame
structure test
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Fig.11 Stress distribution curves of columns of frame
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Fig.12 Distributive beam system of integral structure test

TEHEATIE UM Z B, W4T 7 BN A
# 0.10 kN/m®). IERMEIES 4 %, 450K 0.15
kN/m’y 0.40 kN/m*y 0.55 kN/m” 1 0.70 kN/m”.

fERR g RS, SEAE ERALRE TR RAR
MRE S BRGEEIRI—B . AH R E R
0L, 72 Qv Quf Qs Zmkfk (JLE 8) bAfFik
TRAER . IXETFERIIRR, PR HRE
—TH AR R h = PR AR, YU
L R AR D BT B R v 2

300 700 700 700 0D 700 700 0D 300
11

1
o [ e o
el L R L S
o s I T
. H s

E 13 BALHREMBSHE (B mm)

Fig.13 Locations of load points of integral structure/mm

WPRAS, DRHARE RS M A 2 Bt S I
3.3 WNINLERI

30 XU TR R TR AR 500 4 £ 3R - L% i 2
sy 14(a)s B 14(00) iR .

M il 2 7] DL HY B A AR B, 3 XU
A RO 45 AEFE TR B ALRS 2R B I 3, IXAE
— R BB TR A R AR R AT R B
Be. gbAb, sk Bl B A b e R AR A S
MK .

A 25 MR 0 v A T e R LA 5 A v 2
Eb & 15.9 mm/2 900 mm = 1/182, {BAEETH EHifs
1/300 ByAS L ER .

MRHa 00 5 By A B AEAE RS i AR, W]
AREIREPS S AMIE B 43 A B2 & 15 FioR .

3R A A XU T A S AR BB KR 1A 66.5
MPa, {44} IR 3 S35 B 28.3%, BB SIAETE 0.70
KN/m® fg KU A PR 396 2 3R R oK

EE AR KNS R 8.10 MPa, AL B XU ET
Q1 MRAMUEANAR 1.5 m B4k, ZAEA R A4k} s
BV 3.4%, i BH e v MR il R ol P LK

B AR G5 RR S rh R0 2 BRI R ) Ay 42.4
MPa, HAERSFEHREMIRE RN, RAHR
155 T AR G5 R A ek A i O

030

0.25
0.20
£ —=— 14t
22 (.15
= —— 22t
0.10 —a— T
0.05 —— 42fr it
0.00 : - . ;
0 5 10 15 20
i fmm
(a) MR H



536 m o2 # R OB K ¥ ¥ kR (BARYR) %478
020 T, SE3gMMtk, BEREMKEIOK AL
. WY 89.6%, M By K B i/ T 41.8%. it
. - WHAER PSS ME R R, Mtk RERaE ) 1 B,

%Om ::Sji: LG5 R R A ) Bt R R 3
= e e AE B VE I AT DL B 5 R P A M B B R 3R
005 [ S~ Jy AR B RIVE R, NTXS g i ek st

oo _ . . TR BEARKE .

0 5 ﬁgm 15 20 B AT LRI, KPR T, Wik

(b) R
14 BEGEKIEAE A E - (I Bk
Fig.14 Load-displacement curves of top of columns of
integral structure test

—— G 30
—— ZEHH
—a— =R AR {25
—— Mg
120
115 “E“_-
|02
1 o0s
‘ : - : : 0.0
50 40 30 20 -10 0
B2 #7 MPa
(a) A Zi SMI R h 2
30 | —— G
—— R
230 ——=gak
—— Mg
_ 20}
% 15 f
% 10 |
05
0.0 I . .
0 10 20 30 40
2 F1 MPa

(b) HE Z, AR Sy i £
[ 15 BEAESIRNEEN DSk
Fig.15 Stress distribution curves of columns of integral
structure test

4 BREBPEWANERIEB D

AR X 24 5 0 o B T A 435 A 0 1 4 A
ZEHL, BWETE 0.40 KN/m® KUEFE I T Bdh ek
BRI IOK B TR, W 1.

#z1 BREMSENREBREERLE

Tab.1 Comparison of test results between frame structure
and integral structure

BIiNE| BREM/R: BIRZH/R SRR —R)/Re
Wt g K 1 /MPa 51.0 29.7 -41.8%
B IOK PR /mm 69.6 7.20 -89.6%

MG 1 LR R TR - K- 3

S MR, T S5 K K P A 5% 8 3 4 AL R 1Y
44%. B EAE Ak A v 7 R R PR 0 R S R
R B R P AR )
5 1P

b X B R R A 5 M I e B R AT T R RS
R SRR MRS, BN E— BT RAE ] R4
3 b SRS 0 20 R B 40T, 530 T B % ) ek
fE. X B A G e A s M AR TR AR R Y
TRIZE S, 151 327 135 B R v AR R 425 g 1
S . 2t A HTRRI DL R LA SR A i

(1) TR o 53 R St MR R 8 A 0 ST A
KR F14331% 51.0 MPa F1 66.5 MPa, {XJgAHkHE
JRISE T 21.7%F0 28.3%, BEMGIEIEIR TR &
I K R S5 M B B3 KK AL 43 B4 69.6 mm
(H/41.7) #1159 mm (H/182), BABIER4RZEHMING
ety Ok LY IN ) s I P e <R Y i

() ZEMFERUE (0.40 kN/m®) fEFIF, Befhss
FIRIRE BB N B RSN T 41.8%, Bk
RPN T 89.6%, EHHE AR 5 S Ak 7= Az by
FIFERT, REMSILRIIRIIAC TSk, BET T 2%
H BB R ) EERR 3 TR 2 A AR

(F#% 548 W)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


