$22% %3 EHAFE TEFIR Vol. 22 No. 3
2005 % 9 A Journal of Architecture and Civil Engineering Sept. 2005

XEHE:1673-2049(2005)03-0036-09

SRS EHERNMEEEZ AEEIRNETAR

IR ATRAC i A 2
(L RZRY @ TREZEREBE W% 7100615 2. PULEFAHRY LA TR BT P5% 710055;
3. KRR AHAERE BRI P 7100645 4. WA EF AL, Lilg 201613)

O EATREEZDT 1 mm ey G550 A ZHBAMM TP E(A T AERMLEMIEARANE)(GB
50018-2002) A8 X X H X ehE Bt 47T 30 AT HEAMT TR B ELEGRBIR . K
ey BEJE3 A 0.6 mm, B A 20~150, KIELE R EF . S F R E D (5/t<40) . X4 0@
WE A B A A SR ARB NG mBR K XM RERRB A A E; SRR
BRI B/t>40), % AMBR BB TAY M RBE IV EILERN £, a3 RKBE2R
Fo B EHE ARG oI AR T HRAT EE AWM T B ML GB 50018-2002 3+ 3

AT L,
KGRI &3R4 T GRS AR R A T
hESES.TU392.5 XEkFRAERS: A

Experimental research on bearing capacity of high-strength
cold-formed steel stub columns

ZHOU Tian-hua', HE Bao-kang’, ZHOU Xu-hong', LIU Yong-jian’, WANG Yan-min*
(1. School of Architectural Engineering, Chang’an University, Xi'an 710061, China;
2. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
3. School of Highway, Chang’an University, Xi’an 710064, China;
4. Bluescope Buildings, Shanghai 201613, China)

Abstract: In order to verify the adaptability of Chinese Technical Code of Cold-formed Thin-
wall Steel Structures GB 50018-2002 for the grade G550 high-strength steel of wall thickness less
than 1 mm, the 30 specimens of cold-formed steel stub columns had been tested under axial
compression loading. The wall thickness of specimens are all 0. 6 mm and the ratios of width to
thickness are from 20 to 150. The experimental results show that initial imperfections and
material properties are major influence factors for bearing capacity of specimens with low ratios of
width to thickness (6/1<C40), and local buckling and effective section are major influence factors
for bearing capacity of specimens with high ratios of width to thickness (6/t>40). Through
comparing the test results with the design specifications of Chinese code GB 50018-2002 and other
countries’, the suggestions of calculating effective width for the grade G550 high-strength steel
by Chinese code GB 50018-2002 are presented.
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Fig. 1 Relationship of stress and strain of high-strength steel
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Fig.2 Specimens of stub columns

G | —
et
ml S

‘(a)ﬁwﬁﬁé

(o)A 3288 B AN A B

B3 KmxE
Fig.3 Test equipment
MR G F B0 A A A AL 25 AR R Y
I A AN 4 iR . RS AT S P T AL B R T
(ELGHD F X FRAR B T 0 A8 R LA 44 79 b )
HRiAEF & % SSCL~5 | T #& i 5 B /N (b
o 12~24 mm) TR T P A A B — R



38

HHAFE TRFIR

2005 5

XA SSC6~10, ) A B Pi 4% 4 & 3 A AR Ao
AN IR AR TE L 2 AR B AL Dy LD, LA

I % Ay 8T ARLAE RS PP ALB T PP AR AR B P T
ARIE S Dy W25 G A 2T JELAE (9 3l 18] T 4 AL 0E

Fx1 EHKHERT/mm
Tab.1 Specimens size of stub columns
A TH B i
i Hm A/
4 5 Hi AR A &l d " AR A &l d , -
b Vi H P e b P i P e
SSCla 11.8 6.2 6.0 7.8 7.5 11.7 6.1 6.1 7.8 7.5 60. 2 44, 22
SSC1b 11.8 5.9 6.0 7.7 7.6 11.8 6.2 6.3 7.8 7.3 60. 5 44,16
SSCle 11.7 5.9 6.0 7.8 7.6 11.7 6.1 6.1 7.8 7.6 60. 4 44.10
SSC2a 14.6 7.2 7.2 8.1 8.2 14. 6 7.1 7.3 8.0 8.0 70. 2 51. 30
SSC2b 14.3 7.9 7.1 8.1 7.9 14.5 7.54 7.5 8.0 8.2 70. 2 51.77
SSC2c¢ 14. 8 7.4 7.1 7.9 7.9 14.5 6.9 7.2 8.0 7.9 70. 2 50. 88
SSC3a 18. 4 8.4 8.4 8.1 8.3 18.6 9.0 8.3 7.8 8.2 80. 7 59. 22
SSC3b 18.9 8.5 8.3 8.1 8.1 18.5 8.2 8.2 8.1 8.4 80.5 59.11
SSC3c 18.0 8.7 8.5 8.0 8.2 18.6 8.4 8.3 8.1 8.3 80.5 58.96
SSC4a 21.1 9.8 10.1 8.1 8.2 21.3 9.6 10. 4 8.1 8.0 100. 3 65. 94
SSC4b 20. 8 10.1 9.5 8.0 8.1 20. 6 9.9 10.5 8.3 8.2 100. 2 65.52
SSC4c 21.0 10. 3 10.0 8.2 8.2 20. 8 10.1 10.5 8.1 8.0 100. 2 66. 24
SSC5a 23.9 11.7 11.7 8.1 8.1 23.9 11.8 11.6 8.1 8.0 110. 2 73.26
SSC5b 23.8 11.7 11.7 8.2 8.1 23.9 11.7 11.8 8.2 8.0 110. 3 73.38
SSCh¢ 23.7 11.6 11.7 8.4 8.2 24.0 11.7 11.6 8.2 8.0 110. 3 73.38
SSC6a 35.4 17.6 17.8 8.1 8.2 35.5 17.7 17.7 8.2 8.0 160. 9 101. 64
SSCé6b 35.8 17.9 17.7 8.0 7.4 35.6 17.7 17.8 7.9 8.2 160. 3 101. 52
SSC6¢ 35.6 17.8 18.0 8.2 8.0 35.7 17.8 17.9 8.2 7.9 160. 2 102. 18
SSC7a 48.1 23.7 23.7 8.2 8.0 47.8 23.8 23.8 8.2 8.0 190. 7 131.10
SSC7hb 47.9 23.7 23.6 8.1 7.9 47.9 23.7 23.7 8.2 8.0 190. 8 130. 74
SSC7¢ 48.1 23.8 23.8 8.0 8.1 47.8 23.5 23.7 8.2 8.1 190. 8 130. 98
SSC8a 60. 2 29.3 29.8 8.0 8.0 59. 8 29.7 29.7 8.1 8.1 219.7 159. 54
SSC8hb 59.5 29.5 29.8 8.3 8.1 59.7 29.6 29.8 8.1 8.0 219.6 159. 36
SSC8¢ 59.7 29.8 29.7 8.1 8.0 59.7 29.7 29.6 8.4 8.1 219.4 159. 60
SSC9a 72.7 35.6 34.8 8.2 8.3 72.5 35.6 35.4 8.0 8.1 259. 8 188. 64
SSC9Ib 72.7 35.9 35.6 8.1 8.1 72.3 35.4 35.5 8.1 8.2 258. 8 189. 06
SSC9c 72.6 35.7 35.7 8.2 8.2 72.2 35.6 35.3 8.1 8.1 258.5 188. 94
SSC10a 89. 4 44.7 45.0 8.1 7.9 89. 8 44. 4 44.7 8.3 7.8 299.5 231.18
SSC10b 90. 0 44.7 44.8 8.3 8.0 89. 6 44.7 44.9 8.4 8.1 299. 6 232.02
SSC10¢ 89.9 44,7 44.9 8.3 8.0 89.9 44,7 44.7 8.2 7.9 299. 6 231.84
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Tab.2 Main test results

(D

o

BB A/ | Py | PY/O| PL/ | BEIR
Gi 5 b/t '
mm? kN kN kN EY
SSCla 44, 22 31.39| 26.7 | 23.0
SSC1b 20 44,16 31.35| 27.9 24.5
SSClc 44,10 31.31] 28.6 | 25.5
SSC2a 51. 30 36.42| 32.0 30.0
SSC2h 25 51.77 36.76| 31.0 | 28.5
SSC2¢ 50. 88 36.13| 31.85| 29.5
SSC3a 59. 22 42.05| 29.91| 25.0
SSC3b 30 59. 11 41.97] 35.5 | 34.0
SSC3e 58. 96 41.86| 34.8 | 30.0
SSC4a 65. 94 46.82| 37.0 | 35.0 il
SSC4b 35 65.52 46.52] 35.0 | 34.5
SSCde 66. 24 47.03| 37.7 | 37.0
SSC5a 73.26 52.02| 38.0 | 36.0
SSC5b 40 73.38 52.10| 40.0 36.0
SSChe 73.38 52.10] 39.0 36.0
SSC6a 101. 64 72.16| 39.0 | 34.0
SSC6b 60 101.52 72.08| 47.0 | 29.0
SSC6e 102.18 72.55| 39.35| 28.0
SSC7a 131.10 93.08| 45.7 | 22.0
SSC7b 80 130. 74 92.83| 43.0 22.0
SSC7¢ 130. 98 92.99| 45.0 21.0
SSC8a 159. 54 113.27| 42.0 | 10.5
SSC8b 100 159. 36 113.15| 47.0 15.5
SSC8¢ 159. 60 113.32| 47.7 14.5
SSC9a 188. 64 133.93| 46.0 | 13.5 it
SSC9b | 120 189. 06 134.23| 46.0 | 13.5
SSCY¢e 188. 94 134.15| 48.0 | 12.0
SSC10a 231.18 164.14| 44.0 | 12.5
SSC10b | 150 232.02 164.73| 50.0 | 13.0
SSC10c¢ 231. 84 164.61| 51.0 | 11.0
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Fig. 9 Comparison of buckling loads with test and theory
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Tab.3 Ultimate loads of test and theory without considering influence of plate-group interaction
— bt Pt /KN 5 RALYE /KN o E LG /KN
SSCla 26.7
SSC1b 20 27.9 31.39 28. 26 26. 69 25.12 23.55 31. 39 28.26 26.69 25.12 23.55
SSCle 28.6
SSC2a 32.0
SSC2b 25 31.0 35.85 32.58 30.93 29.14 27.32 35. 37 31.75 30.13 28.31 26. 89
SSC2c¢ 31.85
SSC3a 29.91
SSC3b 30 35.95 39.16 35.67 33.91 32.13 30. 34 38.98 34. 88 33.12 31.18 29. 54
SSC3c 34. 8
SSC4a 37.0
SSC4b 35 35.0 42.14 38.40 36.52 34.61 32.70 42.22 37.79 35. 88 33.78 32.02
SSC4c 37.7
SSC5a 38.0
SSC5b 40 40. 0 45.50 41. 46 39.43 37.38 35.31 45. 80 41.08 38.99 36.62 34.79
SSCh¢ 39.0
SSC6a 39.0
SSC6b 60 47.0 52.0 48. 24 46. 30 43.97 42.30 51.32 45.63 43.41 41.10 40.03
SSC6e 39. 35
SSC7a 45.7
SSC7b 80 43.0 54.76 50. 58 48.92 46. 94 45.02 54.56 48. 68 46. 62 43. 64 42.63
SSC7¢ 45.0
SSC8a 42.0
SSC8hb 100 47.0 55. 84 52.17 50. 32 48. 36 46. 23 55. 65 49, 32 47,65 44, 37 44, 22
SSC8¢ 47.7
SSC9a 46.0
SSC9b 120 46.0 56.99 53.25 51.32 49. 37 47.35 55.61 49.32 47.65 44,37 44,18
SSC9c¢ 48.0
SSC10a 44,0
SSC10b 150 50.0 58. 16 53.97 52.06 50.12 48.49 55.93 49. 32 47.65 44.37 43. 83
SSC10c¢ 51.0
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Tab.4 Ultimate loads of test and theory considering

influence of plate-group interaction

Py/ | Pio/ | Poy/ | Poss/ | Pos/ | Pors/
kN kN kN kN kN kN
SSCla 26.7

%

d

; b/t

SSC1b 20 | 27.9 | 31.39 | 28.26 | 26.68 | 25.12 | 23.55

SSClc 28.6
SSC2a 32.0
SSC2b 25 | 31.0 | 35.68|32.76 | 30.96 | 29.14 | 27.32
SSC2¢ 31. 85
SSC3a 29.91

SSC3b 30 | 35.5 |39.30|36.10 | 34.48 | 32.10 | 31.06

SSC3c 34.8
SSCha 37.0
SSC4b 35 | 35.0 |40.88|37.58 | 35.91 | 34.22 | 32.49
SSCi4ce 37.7
SSCha 38.0

SSC5b 40 | 40.0 |42.75]39.33 | 37.58 | 35.82 | 34.02

SSC5¢ 39.0

SSC6a 39.0

SSC6b 60 | 47.0 | 46.83 | 43.87 | 42.35 | 40.80 | 38. 94

SSCée 39.35

SSC7a 45.7

SSC7b 80 | 43.0 | 46.83 | 43.87 | 42.35 | 40.80 | 38. 94

SSC7¢ 45.0

SSC8a 42.0

SSC8b  |100 | 47.0 | 46.83 | 43.87 | 42.35 | 40.80 | 38.94

SSC8c¢ 47.7
SSCYa 46.0
SSC9b  |120 | 46.0 | 46.83 | 43.87 | 42.35 | 40.80 | 38.94
SSCY¢ 48.0
SSC10a 44.0
SSC10b 150 | 50.0 | 46.83 | 43.87 | 42.35 | 40.80 | 38.94
SSC10¢ 51.0
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Fig. 12 Comparison of test ultimate loads with standard
calculation loads by GB 50018-2002

(considering plate-group interaction)
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calculation loads by GB 50018-2002



44 EHRHAFE TRFR

2005 5

(2) 45 B4 LUE IR5R B2, $2 v [ (78 25 gl BE A
BRI 45 R F AR FLFE ) (GB 50018-2002) Fl 35 [ | 181 K )
STV P [ R S A A P A 8 T R AR PR AR 2K )
Bf. 1B W T AL 4, Wik, xF b E M GB
50018-2002 = EARHE Q235 Fl Q345 25 %o B 4K 41
1A T T B B HEATAE IE L LLE F T G550
% fe iR VA S RE R R 1 i BT

(3) 1T G550 2% =y 5 9 B4 2B 4 2%, BE A% T N AR
T A B B BR a7 AR ekt i o B 1 78 40 2 5 TR I
FE VTR ZCH T ALY 2 B B 7 2 T B R BRAT R
T RLE 2 2 B 1 IR 5 S, 3 YRR AR,
Xif H A AT T+ XN 5 R AR 2 A 6 5 i i 84K A
JEIRSREE £, Fe LA BB 0. 8 HEAFIE I ENEL 0. 8/, 18
A ERLE GB 50018-2002 AH N 1A %5 58 B FIAL 14
e PR 7 28 7 A 35 24 2 B A A 6 5 i B 44K A
JEIRBREE £, T LA 22 8 0. 85 HEAT & 1E . BNEO. 85 f,
R GB 50018-2002 B 15 AH 1 A 4T 5% v & Ak
PR R AR 2 7 28 3205 3 B 45 0 SR 5 &5 R Ay &
B4, BT %4,

B A B BB DDA D DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DDA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DDA D

(BHFF 5 TEFIR2006 F4ETTiE 4

CRFUREZ 5 TRE RO [ 50T 1) H RS A SRR ARt v R R o 48 K R B
E FARMEWIT . CRFRE S TR RO FORBE R DLAE JE 27 RS HESh B R 25 4 i TR Bk F
b MR AT R A SR TR R T I TR | A R R SR BT AR L ROE R SR S TR U
RS R R BT A RO TR TR AR S TR R B U A TR B K
5 TR T S A TR SR S DA TR AR L b S A S SR A 18 S AR BT L BT it T T #Y
g WFFE R 5 TR S B R (R I o PP e SR PR BE TR B TR 2 2 Ll b 5 B iR B U ie
§ S0 IR B AR TR TR TP L R IR A B R
GBS TR BB R R 5 TR GBI REA BR  TRE AN R KL B

R A KA BRI B

FRIT: P AT B ER LR IAT
W PiRERFRER

BB %% :710061

B DDA DD DA D DA DDA DDA D

(IR 5 TSR], K 16 FFA,96 1L,
Bh# 5 TR RO S 587 . B35 i 10. 00 o (iR Ay 2%) . 4R 3L 40. 00 JT.
W  S:0104134-34148598091001
B 1E:(029)82337253
Mo BmETREFHR 16l FRERFDERR(EAAF S T FR)% AR
E-mail ; jzxb@chd. edu. cn;  jzgc@chd. edu. cn

S & k-

[1]

(2]
(3]

[4]

(5]

(6]

[7]

M N AT B L 3T B i AT BRI B (AR

YANG De-mao, HANCOCK G J. Compression tests
of cold-reduced high strength steel sections:I-stub col-
umns| ] ]. Journal of Structural Engineering, 2004,130
(11).1 772—1 781.

GB 50018-2002, ¥ 45 {4 BE 71 4R 25 44 47 R AL LS.
GALAMBAS T V,JOHN W,SONS. Structural Stabil-
ity Research Council,Guide to Stability Design Criteria
for Metal Structures[ M ]. New York: John Wiley and
Sons, 1976.

JRIRAE S 2 20 Ar] O R L 45 G550 2y i e AR 9 B 14
LR AT S]] R 5 TR 24l 2005, 22(2)
58—61.

AISI/COS/NASPEC, North American Specification for
the Design of Cold-formed Steel Structural Members
[S].

American Iron and Steel Institute. Specification for the
Design of Cold-formed Steel Structural Members[ M.
Washington D C: AISI, 1996.

AS/NZS 4600, Cold-formed Steel Structures[ S].

e P B B B P B B PP B B PP P B B P B B 2o

P2 2 3 3 2 3 B B B DB B DA B B B B DB B BB B DB BB BB B BB B P B D 3 D Do



