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AN EXPERIMENTAL STUDY OF LOCAL AND OVERALL BUCKLING OF THIN WALLED H-COLUMNS

HAWE" WAL
by Tetsuhiko AOKI and Yushi FUKUMOTO

The present work describes the experimental investigations of the local and
overall buckling behaviour and compressive load carrying capacity of thin
walled H-section columns. These members built up by the electric-resistance-
welding processes are one of the relatively new steel structural products. The
members are composed of uncoiled thin strip plate that are produced previously
and stored in coiled form.

For the test specimens, three different cross sectional dimensions are
chosen from industrial standard tables. These member’ s plate thicknesses
are very small in relation to plate width, that is, B/t ratios are eleven to
eighteen for flange plates and fourty-six to eighty for web plates.

The test program consists of an out-of-straightness measurement for all
long columns, residual stress measurement, stub column tests, and buckling
tests centrally loaded and eccentricallly loaded with two different eccentricities.
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Thin Halled H-section Member
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Table 1 Cross Sectional Dimensions and Properties (nominal)

B Dimensions {(mm) A I I r
_Ltf B X y
LPJ_ — Type H B Lp tw tf (cm?) (em*) (cm®)  (cm)
t
i X v c1 250 150 — 3.2 4.5 21.21 2410 253 3.45
X X Hy Lp-——\—--x c 2 250 125 -_ 4,5 6.0 25.71 2740 196 2.76
H L c3 150 100 20 3.2 3.2 12.88 511 104 2.84
L J
Ho Bgll Be T
tf y A: Cross sectional area, Ix,Iy: Moment of inertia about x and y
¥y c1,c2 Cc3 axis, r: Radius of gyration about minor axis y.
. Table 2 Measured Cross Sectional Dimensions and Width-thickness Ratio
3. KB
Type Dimensions (mm) A
(1) BEISHOHIE H B Ly ty tf Be/tf  Hy/tw | (cm?)
IFOWHFEE bEX 800 c1 250.3 149.3 — 3.01 4.21 17.7 80.4 19.85
mmOEREE BOBO 31k c2 249.7 124.4  —- 4.17 5.55 11.2 57.2 23.76
e c3 149.5 99.7 19.5 3.08 3.08 16. 6. 12.58
TOMET 5. WHOBIKR 6.2 465
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Table 3 Test Program

Number
Test cl ~ C2 c3 Total
Measurement of Initial
Out-of-straightness b 9 12 29
Measurement of Residual 3 3 3 9
Stress (L= 800mm)
Stub Column Test
(L= 800mm) 4 3 5 12

e1= 0 2 3 5 10
Buckling
Test * e2= 0.1r 2 3 3 8

es= 0.2r 2 3 6 11

e = Eccentricity *L/r= 50~95
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Table 4 Results of Tensile Coupon Tests

Yield Stress(N/mm?)
flange web mean
Type E= 211 000
OYf  Oyy oy (N/mm?)
G 1 244 265 252 | v= 0.28
c 2 275 265 271
c3 337 328 334
oy = (oYf Af + oyy Aw)/(Af + Aw), Af,Ay=

Cross sectional area of flange and web

Photo 2 Column Buckling
Test
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(a) Strain Distribution in the
Fiange and Web Plates

Fig. 5 Example of Stub Column
in the Component Plates

(b) Stress-Strain Relation

Test Results and Strain Distribution

Table 5 Results of Stub Column Test

Type | L/t T web Rflange Stress (N/mm?)
(k=4).{(k=0.425) ge Oy of | oc/oy ogfoc ogloy
C1 | 11.6 | 0.128 | 1.45 | 0.99 178 73 120 | 0.71 0.41  0.29
13.4 | 0.165 | 1.08 | 0.64 241 129 233 | 0.89 0.54 0.48
C 3 | 14.1 | 0.175 | 0.98 | 0.34(k=4)1 323 237 351 ] 0.97 0.74 0.71
L/r: Equivalent slenderness ratio, A= %.%. %X , R= f/ %X %%él:ﬁil
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Table 6 Test Result of Centrally and Eccentrically Loaded Columns

= -
Type /| e Ou/0y oy/o. o1/g,) Type (L>r) e 0u/0y Oy/0e O1/0y
o | 0.72 1.02 0.38 0.63 0 | 0.91 0.94 0.72
0.55 | oy | 0.68 0.96 0.3 (50) el | 0.82 0.8 0.78
ol (50) e2 | 0.62 0.88 0.39 e2 .| 0.75 0.78 0.92
0 | 0.70 0.98 0.42 0.67 0 0.87  0.90 0.75
?53§ el | 0.63 0.89 0.45 (53) e2 | 0.72 0.75 0.85
e2 | 0.58 0.81 0.43 0.86 | el | 0.66 0.69 0.91
0.57 0 0.89 ,1.00 0.59 3 (68) el 0.62 0.64 0.97
(s0y | €l | 9.82 0.92 0.63 0.89 0 | 0.77 0.80 0.85
e2 | 0.76 0.8 0.70 o) 2 | oss o060
0 [ 0.8 0.97 0.63
] 0. —
c2 ?-77 el | 0.73 0.82 0.69 1.18 e? 8 2; 0 Zg _
67) e2 0.66 0.74 0.78 (93) o2 0.41  0.43 _—
0 | 0.74 o0.83 o0.72
. 0 . 52—
2-05 et | 0.59 0.67 0.85 29§; o2 8 28 g Zz -
92) | e2 | 0.53 0.60 0.86 : :

e= Eccentricity, 0 = Column Maximum Stress, oy= Yield Stress, U.= Maximum Stress
due to Stub Columns, 01= Local Buckling Starting Stress

Stress ) Stress Stress
2 H
(kg/cm*) Lit= 67 (kg/cm?) L/t= 67 (kg/cm?) L/t= 67
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2000 2000 <

1000} ~ 1000 {

“=Local Buckling Start

L J 1 H H
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Fig. 7 Stress—deflection Relationship for Centrally and Eccentrically loaded Columns
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