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Astudy on stress distribution of steel frames with stud-type damper
Fundamental examination about influence of arrangement and stiffness
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Abstract: Stud-type shear panel damper is a kind of energy dissipation response controlled structure. The design method is prescribed

in a design guideline “Recommended Provisions for Seismic Damping Systems applied to Steel Structures”. But it is not decided
definite presently how axial force influences plastic deformation capacity. In this study, focusing on 4-storey steel structure axial
forces in studs installed into steel frames and stress distribution are examined.
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Table 1. Cross section of studs

a) Pattern 1 (0.5 times stiffness)
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4 H-294X200X8X12 1.11x10°
3 | H-350X175X7X11 1.35X10°
2 H-294X302X12X12 1.66X10°
1 | H-344X348X10X16 3.28X10°
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Figure 1. Plan of studs Figure 2. Elevation of Y1

b) Pattern 1 (1.0 times stiffness)

B ik [ 2 R E— Ak (mm?)
4 | H-344X348X10X16 3.28X10°
3 | H-350X350X12X19 3.98x10°
2 | H-440X300X18X13 5.47X10°
1 | H-600X200X11X17 7.56X10°

c) Pattern 2 (0.5 times stiffness)

B ik [ 2 R E— A k(mm?)
4 | H-298X149X5.5X8 6.32X10’
3 | H-300X150X6.5X9 7.21X10’
2 | H-250X250X9X14 1.07Xx10°
1 | H-300X305X15X15 2.13X10°

d) Pattern 2 (1.0 times stiffness)

& T3k [ E2 R E—A k(mm?)
4 | H-294X302X12X12 1.66X10°
3 | H-396X199X7X11 1.98X10°
2 | H-400X200X8X13 2.35X10°
1 | H-500X200X10X16 4.68X10°

Table 2. Distributions of horizontal load

B JKFE = EP(kN)

S| Mg | e ]88—12
4 | 1223 1233 1236

3 500 508 511

2 330 337 339

1 178 184 185
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Figure 3. Story deformation angles
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Figure 4. Y1 plane's stress of pattern 1

(0.5 times stiffness)
Table 3. Axial forces of studs
a) Y1 plane of Pattern 1 b) Y3 plane of Pattern 1
71 (kN) B 5 (kN)
el ey i i 5 W ' BB T T X0 | Xs3 | Xod
4 |05 5 0 0 -5 4 [ 05 5 0 0 -5
1.0 6 0 0 -6 1.0 6 0 0 -6
3 |05 10 0 0 -10 3 | 0.5 9 -1 1 -9
1.0 13 0 0 13 1.0 13 — 1 -13
5 | 05 0 0 0 10 , |05 7 -2 2 -7
1.0 4 0 0 14 1.0 13 -2 2 -13
| 05 -10 0 0 10 1 05 -19 -3 3 19
1.0 -1 0 0 1 1.0 -5 -2 2 5
c) Y1 plane of Pattern 2 d) Y2 plane of Pattern 2 e) Y3 plane of Pattern 2
57 (k) 57 (k) 57 (k)
BB T T X2 | Xe3 | Xod BB T T Xeo | Xs3 | Xod BB YT T X0 | Xs3 | Xs4
4 |03 4 0 0 -4, |05 2 -1 1 2 ,|o5 4 -1 1 -4
1.0 5 0 0 -5 1.0 3 —1 1 -3 1.0 5 0 0 -5
3 |05 8 0 0 -8 . [05 0 -2 2 0 05 6 —1 1 -6
1.0 10 0 0 -10 1.0 4 -2 2 -4 1.0 9 — 1 -9
, [05 8 0 0 -8 |05 -9 -5 5 9 ,l05 2 -2 2 -2
1.0 11 0 0 —11 1.0 -2 -4 4 2 1.0 7 -2 2 -7
| 05 —10 1 -1 10 05 —46 -7 7 46 05 —24 -4 4 24
1.0 -3 1 — 3 1.0 =30 -5 5 30 1.0 -13 -3 3 13
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