% 38 K% 5 ERE R 5 R IR Vol. 38 No. 5
2016 4 10 A Journal of Civil, Architectural & Environmental Engineering Oct. 2016

doi:10. 11835/5. issn. 1674-4764. 2016. 05. 013
G550 3 5 & 735 M RE RN 52725 B 7 h
58 ik

REKE, 4, EHR>

(Rt XF ERIEFE, S RE 150040)

W B ATHRSGRATHEEMMT T AN FRERZIT 7%, 27 3 ARMEMIE X

G550 A TR AEARAMEH A BT MHRT T RBEARFARTLLSAK S . S REW A,

WA G RATEERRALT TR T RENAZEY 0, LG VB mILEK V
MG IR AR ZHRRT KRB MU RTREDG TN EL BOBEXA X, REA

ALK AR ECAABEREFAB LR RERNTHRATEREMNL T M4 AER

JE ks ENK,

KBR:ZHRAETHEMMN: T MM AR ABREZ T RESD

FESES:TU392. 1 XERFR RS A XERS:1674-4764(2016)05-0099-09

Mechanical properties and design method of G550
high-strength cold-formed thin-walled channel flexural members

Zhao Jinyou s Wang Jun , Dong Jungiao
(College of Civil Engineering, Northeast Forestry University, Harbin 150040, P. R. China)

Abstract; Static test and finite element analysis of high strength cold-formed thin-walled channel flexural
members with three types of stiffeners in the flanges and the web were conducted respectively to investigate
the mechanical properties and design method of G550 high strength cold-formed thin-walled channel
flexural members. The results showed that stiffener type had a significant effect on the member’s bending
strength and buckling modes. V type stiffeners in the flanges could increase the bending strength more
significantly than V type stiffeners in the web. The change law of the bending strength was related to the
buckling mode. Based on the existing direct strength method (DSM) formulas as standard, the revised
DSM formulas of high strength cold-formed thin-walled channel flexural members were established

according to finite element analysis results.
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Fig. 2 Labeling rule of specimens
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Table 1 Actual dimensions of specimens
P = B./mm B,/mm H/mm d./mm d,/mm 0./ 0./ S,/mm S, /mm S;/mm Sy/mm
V0_H160B80d10-1 80.1 80.1 158.7 10. 6 10. 8 91 91
VO0_H160B80d10-2 80.1 80. 2 158. 4 10.5 10.5 91 91
VO0_H160B80d30-1 80.1 80. 1 158.4 30. 4 30. 6 91 91
VO0_H160B80d30-2 80.1 80. 2 159.1 30.5 30.5 90 91
V1_H160B80d10-1 79.2 79.4 162. 1 10. 6 10. 6 92 91 19.7 11.0
V1_H160B80d10-2 79.3 79.4 162.1 10. 6 10.5 91 91 19.5 10. 3
V1_H160B80d30-1 78.8 79.1 163. 8 30.5 30.5 89 88 20.4 11.1
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PG TR B./mm B/mm H/mm d./mm d/mm 0./ 0./ S./mm S, /mm S;/mm Sp/mm
VI1_H160B80d30-2 79.3 79.1 162. 8 30. 6 30.5 90 89 20.4 9.8
V2_H160B80d10-1 79.9 79.8 161.0 10. 4 10. 7 91 91 19.8 9.9 19.8 11.0
V2_H160B80d10-2 79.9 80. 0 161.0 10.4 10.5 91 92 19.5 10. 3 19.6 10.2
V2_H160B80d30-1 79.7 79.8 160. 4 30. 3 30.2 88 88 20.7 10. 3 20.1 10.7
V2_H160B80d30-2 79.6 79.8 160. 7 30.4 30. 2 88 88 21.4 9.8 20. 6 8.9
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Fig. 4 Distortional buckling (Short lip specimen with V

type stiffeners in flanges)
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Fig. 6 Local and distortional buckling (Long lip
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specimen with V type stiffeners in flanges and web )
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fF  Vo_UH160BS0d30  32.0, L 31.75, L 0.993
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#iAPE VI_UH160B80d30 43.2. DL 43.44, D+L 1.005
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Fig. 7 Moment-vertical displacement curves
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Fig. 8 Distortional buckling of short lip specimen

with V type stiffeners in flanges and web
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Fig. 9 Local and distortional buckling of long lip

specimen with V type stiffeners in flanges
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Table 3 Bending strength of finite element analysis g BEm 2% FIRE MR
T %h Bgm  REMEAR " i ik fE Jin gy i A
X5
WS EIREWLE Tk Jai ith Jit i Ji i
A5 " M, M, . M
Jai Jat Jii s [N [N
M M,
it ! it ! i 5 ) H200B70d30t1. 0 L 6.44 D+L 852 D+L 8.91
H160B70d10t0.6 D+L 1.36 D 2.42 D  2.44 HzooBgodlotl.o  D+L 431 D 6.24 D  6.50
H160B70d3010. 6 L 1.99 D+L 3.35 D+L 3.37 HzooBsodsotl.o L 6.35 DFL 878 DFL 9.26
H160B80d10t0.6 D+L 1.48 D 239 D  2.46 HzooBY0d10tl.0  D+L 4.33 D 6.26 D  6.68
H160B80d3010.6 L 1.95 D+L 3.37 D+L 3.50 H200B90d30¢l.0 L 6.29 D¥L 9.07 D¥L 9.48
H180B70d1010.6 DL 1.54 D 2.50 D  2.76 H160B70d10t1.2  D+L 4.69 D  6.27 D  6.48
H180B70d30t0.6 L  2.3¢ D+L 2.82 D+L 2.99 Hl6oB70d30tl.2 L 6.92 D+L 840 D+L 9.33
H180B80d10t0.6 DAL 157 D 269 D 279 H160B80d10t1.2 D+L 4.82 D  6.435 D  6.63
H180BS0d3010.6 L 2.30 D+L 2.82 D+L 3.15 H160B80d30t1.2 L 6.85 D+L 8.64 D+L 9.4
H180B90d10w0.6 DAL 1L.65 D 270 D 2.98 H180B70d10t1.2 D+L 526 D 7.03 D  7.38
H180B90d3010. 6 L 291 DAL 283 Del 316 H180B70d3011. 2 L 7.89 D+L 9.64 D+L 10.34
H200BT0d1010.6 DAL 167 b 276 D 207 H180B80d10tl.2 D+L 532 D 7.19 D 7.5
H200B70d30t0. 6 L 2.66 D+L 2.84 D+L 3.00 HI180B80d30t1. 2 Lo 780 DFL 0.87 DFL 10.48
H180B90d10t1.2 D+L 551 D 7.54 D  7.75
H200B80d1010.6 D-+L 1.77 D 2.78 D  2.85
H180B90d3011. 2 L 7.70 D+L 10.13 D+L 10.77
H200B80d30t0. 6 L 2.65 D+L 3.91 D+L 3.92
H200B70d10t1.2  D+L 591 D 7.81 D  8.13
H200B90d10t0.6 D-+L 1.85 D 2.81 D  2.88
H200B70d3011. 2 L 8.96 D+L 10.88 D+L 11.56
H200B90d30t0. 6 L 2.5 D+L 4.12 D+L 4,32
H200B80d10t1.2 D+L 564 D 804 D 843
H160B70d10t0.75 D+L 2.00 D  3.25 D  3.38
H200B80d3011. 2 L 877 D¥+L 11.16 D+L 11.87
H160B70d30t0.75 L 3.02 D+L 4.57 D+L 4.64
H200B90d10t1.2 D+L 551 D 845 D 871
H160B80d10t0.75 D+L 2.12 D  3.42 D  3.68
H200B90d3011. 2 L 871 D+L 11.48 D+L 12.22
H160B80d30t0.75 L 2.99 D+L 4.72 D+L 4.86
Lk 3 A= 2 2 1 4 2
H180B70d1010.75 D+L 2.34 D  3.51 D  3.68 R Mo My UK M, S AIFRAF VM FR VR
Zh# > 32 V% #h ¥ B e 7 : .
H180B70d3010. 75 L 3.42 DLL 4.99 DL 5. 20 A1 L B G RREAR VT I S48 R A B AR 3
H180B80d10t0.75 D+L 2.39 D  3.63 D  3.99 28
H180B80d30t0.75 L 3.39 D+L 509 D+L 542 e 46 /‘—’_'
z
H180B90d10t0.75 D+L 2.43 D  3.90 D 4.0l )
= 24 /
H180B90d30t0.75 L 3.35 D+L 5.14 D+L 556 %
H200B70d1010.75 D+L 2.52 D  3.83 D  4.06 g“
H200B70d3010.75 L 3.89 D+L 4.91 D+L 5.10 R 20 /
H200B80d1010.75 D-+L 2.68 D  4.09 D  4.44 i
65 70 75 80 85 90 95
H200B80d3010. 75 L 3.8 D+L 4.93 D+L 5.15 2% 95 /mm
H200B90d1010.75 D-+L 2.70 D  4.32 D  4.49 28 (a) 20T
H200B90d3010. 75 L 3.79 D+L 528 D+L 540 P —
H160B70d10t1.0 D+L 3.42 D 4.8 D 508 Z
<24}
H160B70d30t1. 0 L 5.00 D+L 6.61 D+L 7.05 % ‘\.\
H160B30d10t1.0 D+L 3.53 D 504 D 5.21 g“
H160B80d30t1. 0 L 495 D+L 6.8 D+L 7.29 Baok e |
H180B70d10t1.0 D+L 4.17 D 546 D  5.62 s S
- - 65 70 75 80 85 90 95
H180B70d30t1. 0 L 566 DL 7.55 D+L 7.94 T R mm
H180B80d10t1.0 D+L 3.91 D 563 D  5.86 (b) K&h Mt
W o« BEHEEE160 mm a AR 180 mm
H180B80d3011.0 L  5.64 D+L 7.80 D+L 8.23 o TR 200 mm -
H180B90d10t1.0 D+L 3.85 D 58 D  6.06 Bl & VENNEERESERS AR
H180B90d30tl1. 0 L 5.58 D+L 8.04 D+L 8.39 Fig. 11 Comparison of bending strength of

H200B70d10t1. 0 D+L 4.28 D 6.05 D 6. 24 specimens without V type stiffeners
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