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Study on Flexural Stiffness of Cold-formed Thin-walled Steel
Joists-OSB Composite Floors
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Abstract: Two full scale specimens were tested to study the flexural stiffness of cold-formed thin-
walled steel joists-oriented strand board (OSB) composite floors, and the effect of the screw
spacing between OSB and cold-formed thin-walled steel joists on the flexural stiffness of
composite floors was analyzed. Meanwhile, authors used the proposed method of orthotropic
plate to calculate the flexural stiffness of composite floors. Based on this, the influences of the
thickness of OSB, the spacing and section dimension of joist, etc. on the flexural stiffness of
composite floors were analyzed, and the equivalent flexural stiffness calculation method of the
common cold-formed thin-walled steel joists-OSB composite floors was put forward. The results
indicate the main failure modes of specimens are bending-torsion buckling of floor joists,and the
relative buckling of compression flange, web and crimping. The wave length of bucking is the
adjacent screw spacing. Then the OSB is not obviously damaged. Screw spacing almost has little
effect to the elastic flexural stiffness of composite floors. However, in the elastic-plastic stage,
with the increase of screw spacing, the stiffness degradation of composite floors increases signifi-
cantly.

Key words: cold-formed thin-walled steel joist; oriented strand board; composite floor; flexural
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Tab.1 Number and Configuration of Specimens

Sai MR/ | OSBARJEE/ | JH 1 iRE [A] BRET

WO | MK /m | B /m | BB U L TR R
mm mm [ ¥ /mm | [A]#F/mm

FL-1 4.8 2.4 C305X41X14X1.6 | U305X35X1.6 400 18 150 300

FL-2 4.8 2.4 C305X41X14X1.6 | U305X35X1.6 400 18 300 600
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Fig.1 Construction of Specimen FL-1 (Unit: mm)
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Tab.2 Material Properties of Steel

W | R/ PP Jet AR i PrLom W7 )5 A

EiRe mm #/GPa | JE/MPa | JE/MPa | K%/%
Pl 1.54 216 341.02 451.53 32.81
P2 1.58 206 328. 63 438.16 27.43
P3 1.56 203 332. 46 444,51 32.81
SEHIE | 1.56 208 334. 04 447,73 32. 80
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Fig.2 Test Loading Set-up
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Fig.3 Failure Modes of Composite Floors

2007
160F e

5120—

® ’ — W fFFL-1
& 8oy <=+ WAFFL-2

40t

0 IIO 2I0 3l0 4I0 5I0 6lO 7I0
¢ & /mm
4 HHEETH-RE#ME
Fig. 4 Load-deflection Curves of Specimens
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Tab.3 Bearing Capacity and Flexural Stiffness of Composite Floors

frw G R 0. 1Pmax/kN Ao, 1Pmax/ mMm 0. 4 Ppax /kN Ao, 1Pmax/ Mm Prax/kN Apmax/ mm PLEWIEE /(N « mm 1)
FL-1 19.8 4. 36 79.2 13.53 198. 0 52.77 6 478
FL-2 17.7 4.29 70.8 12. 54 177.0 51.71 6 436

1 2 A0, 1 Pmax s Ao, 4Pmax s APmax 73 5 0. 1Prmax s 0. 4 Prnax s Proas X N 1
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Fig. 5 Both Sides Simply-supported Orthotropic
Thin Plate Model (Unit:mm)
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Fig. 6 Construction of Composite Floor Section
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Tab.5 Effect of Thickness of OSB on Flexural Stiffness of Composite Floors when Joist Spacing Is 400 mm
OSB #i & i /mm D;/(10° N » mm?) D;/(10° N » mm?) D3 /(108 N » mm?) PUARIE /(N » mm~1)
12 3.82 5.21 3.28 6 350
15 3.92 10. 20 4,18 6 540
18 4.03 17. 60 5.12 6 740
P ’r — B 55 A ¥E 5400 mm 3.4 BT IR BE A9 5200
Eq T Pl R 4 #7600 mm HY T o TR 5 R T AR TR AT R g L T HL
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Fig.7 Effects of Thickness of OSB and Joist Spacing on

Flexural Stiffness of Composite Floors
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Tab. 6 Effect of Thickness of OSB on Equivalent Stiffness of Composite Floors when Joist Spacing Is 600 mm
OSB # J& & /mm D;/(10° N « mm?) D,/(10° N « mm?) D3/(10% N » mm?) HosWIRE /(N « mm— )
12 2.67 5.21 3.28 4 500
15 2.78 10. 20 4.18 4670
18 2.88 17.60 5.12 4 850
7 BERWERTHASRBRTENLM

Tab.7 Effect of Section Dimension of Joist on Flexural Stiffness of Composite Floors

P AR D, /(10° N + mm?) D,/(105 N« mm?) D;/(108 N« mm?) PrASNIEE /(N « mm— 1)
C205X41X13X1.09 1.31 1.76 2.28 2 220
C205X 41X 13X 1. 37 1.57 1.76 2.28 2 660
C205X 41X 13X 1.73 1.92 1.76 2.28 3220
(205X 41X 13X 2. 46 2.62 1.76 2.28 4 380
(254X 41X 13%1.09 2.15 1.76 3.53 3 630
(254X 41X 13X1. 37 2.60 1.76 3.53 4370
C254X41X13%X1.73 3.18 1.76 3.53 5 320
(254X 41X 13X 2. 46 4.35 1.76 3.53 7 250
C305X 41X 13X 1.09 3.33 1.76 5.12 5580
(C305X41X13X1. 37 4.03 1.76 5.12 6 740
C305X41X13X1.73 4. 94 1.76 5.12 8 240
C305X41X 13X 2, 46 6.77 1.76 5.12 11 260
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Tab.8 Equivalent Stiffness of Cold-formed Thin-walled Steel Joists-OSB Composite Floors
RIS 400 mm P R 600 mm
. OSB R J&Fz/
Mg RS D/ D,/ Ds/ D/ D,/ Ds/
mm
(10° N« mm?) [ (10% N » mm?) | (108 N« mm?) | (10° N « mm?) | (10° N« mm?) | (10® N » mm?)
15 1.52 1.02 1. 84 1. 09 1.02 1. 84
C205X41X13X1.37
18 1.57 1.76 2.28 1. 14 1.76 2.28
15 1. 87 1.02 1. 84 1. 32 1.02 1. 84
C205X41X13X1.73
18 1.92 1.76 2.28 1. 37 1.76 2.28
15 2.53 1.02 2.87 1.79 1.02 2.87
C254 X41X13X1.37
18 2.60 1.76 3.53 1. 87 1.76 3.53
15 3.10 1.02 2.87 2.18 1.02 2.87
C254X41X13X1.73
18 3.18 1.76 3.53 2.26 1.76 3.93
15 3.92 1.02 4.18 2.78 1.02 4.18
C305X41X13X1.37
18 4.03 1.76 5.12 2.88 1.76 5.12
15 4. 83 1.02 4.18 3.38 1.02 4.18
C305X41X13X1.73
18 4,94 1.76 5.12 3.49 1.76 5.12
(2) 2R UL IE A S MR HE 2 1 P ] S0 45 14.

YT RE B 2-OSB A 21 A 4 3 19 A5 AR 2 358 28 5K
N SR 7Y /A W e L) DB S ioa a R =R Iy
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SR V& I BE AR 4N B2-OSB Mg 41 4 8 5 0 2 I 2
IEB AT AT

(33 1 X 52 W0 v 25 B TR A S2-OSB A 45 4
atic W JBE P9 5 Fof A1 38 2 A A R 8 o R i 8% M A e 2
Lol /IR i G2 [ R B v A B i W B A RE
Feo [T 25 T & A EE B 22-OSB R4l
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