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Tab.1 The type and size of standard steel stud
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S0(S1)-140Cz 140 40
S0(S1)-205Ct 205 40
S0(S1)-255Ct 255 40

S0(S1)-305Ct 305 40
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Fig.1 Web slot parameters
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Fig.2 The deformation modes comparisons of axial-compression standard studs
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Fig. 3 The stress distribution comparisons of axial-compression standard studs
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Fig. 4 The axial compression-displacement curves comparisons
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Fig. 5 The axial compression-displacement relationship curves with cave parameters

3.2 ZERUERREEE 1T RE L B
3.2.1 BARFRESH  HETSCH T AL E
i AL 5 Bl e B 1 3 (AR A8 O B8 e s L T DL
1 i A 2 R 2 T AR AR AR T i a0 TR Bl
JE e B AR Bl X T 32 25 e T I AR LR [
B2 00 T B 1) 4 A AR T B8 7 0 55 o DT 5 206 3]
e B 25 R s ) A8 O A B S 00N L IR 6 BT
N s W R T A7 TR B 2R IR R B il AR 4 i ol 42. 2
mm Fl 19. 8 mm, #H2% 1 f5A 4 HERIFFLE 2
R A 1 JeE 1A TE AR Ak 473 SRy 0 1) 4 A i oy
FE AR T AL » 32 25 R AR 7 T 43 A B R AR AS
A5 AN 7 () T S IS FFFLAR R 8 A, A2
SN T A R A A1 I HLARIE BB A v R
Bl T AR AE AR T B T R R 1A /N DX B FT 4y

=N

B0C0ROCEN

(a) S0-205C1.2

AR Z% s M AN (b) Firw  JE AR L e 15 14 2 g 43
A3 T NEI) 8 L DX 3] A 1 R A7 /N IX L ST AR AT
LR A A8 24 1) e Ry, X6 L TR T AT R TR A 1 1)
RN I AE N 53 A7 DX Il R A 22 3K, I8 Al AN IF AL IR
M IF L e 5 04 B K 7 43 i Ry 234 MPa i 124
MPa, 3 51| 3 A 75 5 h 52 ) 4 320 4 A0 AL AR 3 %%
FH AL FLIR I g & B AP IX.

& 8 Zh Hi S0-205C1. 2,S1-205C1. 2 Jo & 125
FE 5l R TP B B YOG R A k. P 2R HL A
—F, A AT R 0 ) b M RE A R AR O AL T A AR
A5k 8 S0-205C1. 2 T B 1Y R 38 7 e A8 I 2L 3
KF S1-205C1L. 2 Je 8. PiJe B M K2 1 53 5
H1629.1 NemAl1581.3N«m,BHRITIG
AR ST AR N IR B 97 % . B AR IR BE A K.

B000RE0HE

(b) $1-205C1.2

B6 %Rk RALTEHER LR

Fig. 6 The deformation modes comparisons of bending standard studs
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Fig. 8 Moment-curvature and span deformation relationship curves
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Fig. 11 Moment-curvature relationship curves under different axial compression ratios
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Fig. 13 Moment-curvature relationship curves at different « and b
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Tab. 2 Load carrying capacity comparisons of compression and bending standard studs
T B B LI E il P R )
PS()/kN PS]/kN P51/PSU MS()/(N'm> MS]/(N'm> MS\/MSU

90Cl1. 2 9.6 10. 8 112.5 560. 3 823.3 146. 9
140C1. 2 12.6 12.0 95.2 1254.1 1167.9 93.1
205C1. 2 11.7 10. 4 88.9 1629.1 1581.3 97.1
255C1. 2 11.5 8.7 75.7 1919.5 1955.8 101.9
305C1. 2 11.3 12.2 108.0 2 280.9 2 301.0 100. 9
205C0. 9 7.7 5.4 70.1 999.9 1049.8 105.0
205C1. 2 11.7 10. 4 88.9 1629.1 1581.3 97.1
205C1. 5 17.0 17.0 100. 0 2 366.6 2 208.8 93.3
205C1. 8 21.1 23.1 109. 5 3 216.4 3034.2 94.3
205C2. 1 25.0 29.0 116.0 4 057.3 3 658.6 90. 2
205C2. 4 28.9 35.3 122.1 4 995.6 4 535.2 90. 8
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Comparative research on mechanical behaviors

of slotted standard steel studs in web plate

ZUO Hong-liang” s WU Sheng

( College of Civil Engineering, Northeast Forestry University, Harbin 150040, China )

Abstract: As an effective energy saving member, the slotted steel studs in web plate have been widely
used in the light gauge steel framing assembly housing systems of cold area. By using the ANSYS
nonlinear finite element analysis program, the mechanical behavior rules including the buckling
modes,deformation,section stress and bearing capacity of the slotted studs were analyzed
systematically under compression, bending or compression-bending loads. The reasonable web slot
parameter value is proposed. The analysis indicates that the influence on the decrease of the load
carrying capacity for the slotted studs can be controlled within about 10%. The web slots cause the
members deformation to reduce, the peak value strain reduces correspondingly., and there is a little
increase to the member initial stiffness. The length of the slots is an important parameter that affects
the mechanical and deformation behaviors of the slotted standard studs. Both the bearing capacity and

ductility decrease when the slot length increases.

Key words: slot in web plate; standard steel studs; mechanical behaviors; finite element analysis
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