Journal of Korean Society of Steel Construction S ISSN(print) 1226—363X  ISSN(online) 2287-4054
ecK Tor

Vol.28, No.6, pp.415-425, December, 2016 updates | DO https://doi.org/10.7781/kjoss.2016,28.6.415

AEY HHOIAS ZH= LIHHA DS ATAEC SO

O|F8' - 283> - ZHE’ - SefR"

LR, ofdeti, Agsh, g ofFdishL, A%sl,
A~

‘A7e, BPOY, AdAYolY 1, ‘AUAT, BAETAAPY TRATIE, FAT

Experimental Study on the Cyclic Behavior of Modular Building with Strap
Braced Load Bearing Steel Stud Walls

Lee, Doo Yong', Cho, Bong Ho?*, Kim, Tae Hyeong®, Ha, Tae Hyu"

'Ph.D candidate, Department of Architectural Engineering, Ajou University, Suwon, 16499, Korea
*Associate Professor, Department of Architectural Engineering, Ajou University, Suwon, 16499, Korea
3Research Engineer, EPC Team, SEN Engineering Group, Seoul, 07226, Korea
4Principal Researcher, Steel Solution Team, POSCO, Incheon, 21985, Korea

Abstract - Load-bearing steel stud wall system is widely used for the middle-to-high rise modular buildings worldwide. Seismic
performance is a key issue to apply load-bearing steel stud wall system to modular buildings in Korea. This study proposes a new
strap braced steel stud wall system with enhanced seismic performance and design equations considering the flexural behaviour
of the vertical outer studs. For the verification, two specimens with different strap braces and vertical outer stud were designed
and tested. The test results showed that the total strengths were evaluated to be 1.11 to 1.18 times higher than the predicted values.
Usually strap braced walls are considered to have low energy dissipation capacities. The proposed system showed enhanced
seismic performance with equivalent damping of 9.42% due to the reduced pinching effects.
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Fig. 2. Cold-formed strap-braced stud deformation and flexural
failure of chord studs (M. Al-Kharat, C.A. Rogers, 2006)
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Fig. 3. Load-displacement curve of light-gauge cold-formed
steel strap-braced stud (Moghimi and Ronagh, 2009)
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Table 1. Details and deferences of the specimens

. Strap I, [|vertical outside stud
Specimen 0
brace (mm) of panel
MSB-SS | 100x1.0t | 46° | 1,963 B-100x50x%2.0
SB-WS | 125x1.0t | 64° | 3,154 | C-104x40x12x1.2

Table 2. Yield and Ultimate Strengths of Steel

Specimen MSB-SS SB-WS

Yield Strap brace 181/297 351/458
Jultimate | Exterior Stud 303/380 238/321
strengths Column 271/356 282/359
(MPa) Beam 276/361 281/361
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Fig. 12. Failure aspects of MSB-SS specimen; (a) Specimen deformation at drift -6.48% (b) Strap braces extended by tension force
(c¢) Local buckling in the column and vertical outside stud when test ended
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Fig. 13. Failure aspects of SB-WS specimen; (a) Specimen deformation at drift 6.28% (b) Flexural-torsional buckling occurred in
the vertical studs at drift 1.00% (c) Fracture of weld joints of diaphragm at drift 3.00%
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Table 3. Test results and predictions when strap brace yielded
Test results Predictions Comparison
Speci
peCImen V:’, Au((sg) kc, Au(ﬁu) 1 V;vq'n Aqrz(5 ) kcn -[/:/ I/,n A, /A, ., kn/kpn
kN mm(%) | kN/m | mm(%) kN mm(%) kN/m v v '
+ 57.6 112 5,085 208 18.51 1.00 2.25 0.49
(0.37) (6.93) 5.3
MSB-SS 57.7 10,428
- 50.8 13.0 3,920 194 14.98 ©.16) 0.88 2.61 0.38
’ (0.43) ’ (6.48) ' ' ' '
+ | 773 34.7 2,228 188 5.42 0.99 2.03 0.49
(1.16) (6.28) 17.1
SB-WS 77.8 4,541
- | 752 34.1 2,203 189 5.54 0.57) 0.97 1.99 0.49
' (1.14) ’ (6.29) ' ' ' '
Table 4. Test results, predictions and proposed value
Test result Predictions Eq. (12) check at V, Comparison
Specimen 174 Viirap V el 174 _ I
u stra ane n P/P M M 174 / 174
KN N KN KN o bl My Sum W
+ 109.4 1.11
MSB-SS 50.3 479 98.2 0.10 0.74 0.84
- 109.6 1.12
+ 94.7 1.18
SB-WS 76.9 3.6 80.5 1.03 0.79 1.83
- 92.9 1.15
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