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An Experiment on the Corner Parts of Steel Frame Structures
Subjected to Static and Repeated Loading
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Katsura HASEGAWA |, Tetsuhiko AOKI

An experiment on corner parts of steel rigid frame structures subjected to static and repeated loading is

described. The tests are performed using L-shaped models with rectangular and circular cross section
column, respectively. Although yielding load of column flange near frame corner part is considered as the

same for compression and tension loading, the difference found from the experiment because of local

buckling of the column's inner flange of comer part. Better load-deformation relationship is observed for

the circular column model than that for the rectangular column model.
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AEEHE Ty = 72 S REICBEELLELOD
HERET D, EREHEEOKREIZY = 72 6 mm,
77BN 9mm T, HEHEFEOREIL 9.5 mm &
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Table 1 Nominal Value of Test Specimen

Specimen D A, A, I, I W, M,
(mm) | (m?) | (em?) | (em®) | (em*) | (cmd) | (tfom)

REC-C .

REC-T ook 129.6 129.6 | 54106 | 54106 | 2173 52.15

REC-R

CIR-C 558.5 129.6 163.9

54106 | 61850 | 2214 53.14

CIR-R 5585 | 3056 | 163.9

127720 | 61850 | 2214 53.14

D : Outer Diameter of Column Cross Section

A, (A)) : Area of Cross Section of Beam (Column)
I, (I): Geometrical Moment of Inertia of Beam (Column)

W, : Modulus of Section of Column
M, : Yield Moment of Column

22

=
el

=
TE
=L =
Jw
Jm

s

o 240240 8

1839

1341
1309

(a) Rectangular Section

o= 920. 6 1

;‘*‘*‘jm——f"“_ 5

0 0.4 1000. 200

o [

= &

T edsy <
P

sn_,[

Jl
I\

(b) Circular Section

Fig. 1 Dimension of the Test Specimen
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(a) Compression (b) Tension
Fig. 3 Calculation of Yield Strength (Py)
Table 2 Theoretical Value of Yielding Load
Compression (tf) Tension (tf)
REC 60.25 76.71
CIR 96.47 118.22
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Table 3 Test Results of Tensile Coupon Test

E oy a, g v
(gf/om?) | (kgf/om?) | (kgf/cm?) | (W)
t=6mm | 2.13x106 3088 4293 1442 0.29
=9mm | 2.11x106 2599 4513 1218 0.29
=95mm | 2.12x106 3608 4762 1718 0.35

E : Young's Modulus 0, : Yield Stress 0, : Maximun Stress

g, : Yield Strain v : Poisson's Ratio

Table 4 Maximum Load

Specimen | P, (if) | P, (tf) | P,/P, Oy 8,
(kef/cm?) | (mm)
REC-C 669 | 603 | LlI 2887 8.7
REC-T 879 | 767 | 115 2978 10.7
CIR-C | 1035 | 965 | 1.07 3877 10.4

P, : Maximum Load P, : Expected Yield Load
0, : Stress of Compressive Flange at Maximum Load
9, : Yield Displacement
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Fig. 5 Relation between Load and Displacement

(Comparison of Monotonic Loading Specimens)
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(a) REC-C (Column) (b) REC-T (Column)

(c) REC-R (Column)
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(d) CIR-C (Beam) (&) CIR-R (Colummn)
Fig. 6 Buclding Configuration of After Test
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(a) REC-R (b) CIR-R
Fig. 7 Relation between Load and Displacement for Repeated Loading
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