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The Effect of Hysteresis Characteristics of RCS Structure Columns on Strain Energy Distribution under Earthquakes
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Abstract: This study investigates the effect of hysteresis characteristics of columns on strain energy distribution for the purpose of

applying the energy balance method in structures composed of RC columns-S beams. The parameters are the ratio of the stiffness of
the damper to the stiffness of the structure, the rate of stiffness reduction at yield of the columns, and the strength distribution.
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Figure 1. Model diagram Figure 2. Hysteresis characteristics
Table 1 Property of members

Fishbone column Fishbone beam 1| Fishbone beam 2
Story| Ke I Iy Mc | My a Story| K My, K My,
(kNnvrad) | (mm) | (mm) | (kNm) | (kNm)| ™ (kNmvrad) | (kNm) | (kNnvrad) | (kNm)
5 | 9.42x10° gg ggz 2996 | 12227(0.19 5 | 2.06x10° | 2996 | 6.87x10° | 12227
0.0 | 396
4 | 9.42x10° 00 | 450 3813 14244(020 4 | 2.06x10° | 3813 | 6.87x10° | 14244
| 00450 s o
3 | 1.03x10 00 | 450 4552 [1615810.22 3 | 3.36x10° | 4552 | 1.12x10° | 16158
, | 0.0 [ 450 o o
2 | 1.08x10 00 | 450 5258 [16515|0.24 2 | 3.36x10° | 5258 | 1.12x10° | 16515
1 | 1.08x10’ 00 | 450 6076 |1802110.25 1 | 3.36x10° | 6076 | 1.12x10° [18021
] 487.5] 750 i i
beam-column strength ratio
floor R 5 4 3 2 1
- 157 1.25 135 142 -
Table 2 Input motion
Input motion Year Duration
El Centro NS 1940 53.74sec
Hachinohe EW 1968 35.99sec
JMA Kobe NS 1995 39.98sec
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Figure 3. Story shear-relative story displacement relationship
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Figure 4. Energy distribution of frame
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Figure 5. Absorbed strain energy of each story
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Figure 6. 7/u of damper of each story

e HA
® ay=0.6

0 % 2 A
ay bili 0.60.25 bili 0.60.25 bili 0.60.25
El Centro Hachinohe Kobe

0 A 4
ay bili 0.60.25 hili 0.60.25 bili 0.60.25
El Centro Hachinohe Kobe

(i) Frame (i1) Damper

0
ay bili 0.60.25 bili 0.60.25 bili 0.60.25
ElCentro Hachinohe Kobe

(iv) Beam
Hay=0.6 ay=0.25
strength degradation

El Centro Hachinohe Kobe
(iii) Column
MW bilinear
moriginal strength

Figure 7. Comparison of absorbed strain energy between

original strength and strength degradation

Table 3. Ductility factor of 1st column base

hysteresis original strength 1st story strength degradation
characteristic| El Centro [ Hachinohe Kobe El Centro | Hachinohe Kobe
bilinear 2.09 249 2.19 4.25 4.76 4.12
ay=0.6 123 1.56 163 242 3.07 2.69
ay=0.25 0.63 0.74 0.78 0.90 1.05 110




