351

SR UM EAZT A5 v s ) — MY
B A3 0 B MR 1 B S B RO

Bk E-BRETH-E OE —

AN EXPERIMENTAL STUDY ON THE ELASTO-PLASTIC
BEHAVOIR OF THE BEAM-TO-COLUMN CONNECTION
OF A STEEL CONCRETE STRUCTURE UNDER
REPEATED LOADING

By Minoru WAKABAYASHI, Chiaki MATsUI and Koichi MINAMI

Synopsis

To investiagate the elasto-plastic characteristics of the beam-to-columm connection of a steel
concrete structure, twelve specimens were tested with a variety of the cross section under repeated
and monotonous loading. The test specimens used in this experiment were beam-type and the
loading apparatus was designed to realize the state of stress in the actual connection panel. Their
strength, stiffness, energy absorption and damping were discussed. Test results indicate that the
concrete portion in the connection panel contributes considerably to the shear capacity as long as
the shearing strain of connection panel is less than one per-cent under repeated loading.
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Fig. 1 State of stress in the Connection Panel

Specimen
Shape Note
Number
SA-M o p-6.5 Steel Panel
SA-R i only
|
b— 278~
SB-M Steel Panel
(With Vertical
SB-R Stiffner)
G -M Concrete Panel
¢ -R Only
SAC) -M Steel Concrete
SAC, -R Panel
_ Steel Concrete
SACy-M Panel
SACy -R (Expanded
Concrete)
Steel Concrete
SBC| -M Panel
- (With Vertical
SBC -R Stiffner)

Fig. 2 Test Specimen
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Photo. 1 Experimental Set-up
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Fig. 4 Experimental Apparatus (unit: mm)
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Fig. 5 Shear Force vs Shear Strain under Monotonous Loading
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Fig. 6 (b) Shear Force vs Shear Strain, SB-R
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Fig. 6 (c) Shear Force vs Shear Strain, C;-R
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Fig. 6 (f) Shear Force vs Shear Strain, SBC;-R

Photo. 4 Deformation Process of SBC;-R
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Photo. 5 Beam-to-Column Connections after Test
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Fig. 7 Experimental Results under Monotonuous Loading
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Fig. 8 (a) Strain Measurments in Steel Panel
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Fig. 8 (b) Strain Measurments in Steel Panel
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Table 1 Experimental Results

o j .
1 The Ratio
v ( oF | The Ratio
- Specimen Concrete Steel Strength. [ St car of Ultimate | Steel
Panel Panel of [ tress Shear Capacity
Number Area Area { Concrete } ?nitial " | Stress to Qy
Fc Fc
2 2 Crack o

, (em?) (em?) | (kg/cm?). | toFe B } (ton)
S4-M 15.2 271
S4-R 153 | 274
SB-M - 188 : 336
'SB-P - 188 33.7
C-M 420 ‘ 255 014 | o2
C\-R 417 251 0.13
SAC,-M 410 18.7 263 0.10 0.25 335
SAC,-R 414 15.3 247 0.10 ’ 27.3
SAC-M 618 189 281 0.13 0.15 33.8
SAC,-R 622 188 - 273 . 0.10 33.7
SBC,-M 408 18;7 - 251 0.14 0.33 335
SBC,-R 407 18.7 268 0.13: 334
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