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% E&i-von Mises* ki#p|

o, =0
o= \/0-12 +0," —0,0,+30;," <go,| ¢=09

Web Edge | Web Center | Flange Edge
o(tf/cm?) 3.26 2.15 3.27
¢o,(tf/cm?) | 3.15 3.15 3.15
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Capacity of Stiffened Steel Shear Panels

as a Structural Control Damper f
H.B. Ge, K. Kaneko and T. Usami (2008) Ke range trom 4106

b : short side of separated web

b
t, : thickness of core web Ke =3.96 + 2-24(5)2

T, : yielding shear stress of core web

K 03931
[
r a :longside
> Z b : shortside
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I Capacity of Stiffened Steel Shear Panels
7/ as a Structural Control Damper
<> 1 O H.B. Ge, K. Kaneko and T. Usami (2008)
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n_ :number of longitudinal stiffeners

a=9£1.0
a

Ll

19



-ﬁ@%#ﬁi=# NSy
‘ W, @y
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[ . hy(mm) 100
- j_ . : r PR.s(kN) | 788
wyLic/2 (kN) 780
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2
=R F,t,sin®(45°)
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t.(mm) 12
h(mm) 100
PRc< (KN) | 378
wyL;c/4 (kN) 386

a)h—R Ft Sin2(45°)
R =t ><h ><F
$=0.9
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Core rotation capacities

1500

500,mm"1 /A Ay |

are close in both test

—SPD-2L0T

SPD-2L1T

______.._.._.,—_—,_.._a

' 'ﬁ?ﬁi‘/\l\

r-==lé

_500,”_”:m_m@m_mm;_m_ﬁu. Vg ]

15 12 9 6 3 0 3 6 9

12 15

Core Rotation (%rad)

Maximum Core rotation (%orad)

SPD-2L1T

11.1
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11.3
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Shell Elements
Mesh Size: 25mm
Tests Number of Elements: 11033
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Core Web of SPDs
800 sn400B | 800 Agg2
F,=588MPa
A600" e Fu=530MPa EGOO— -
= =
% 400 % 400, f
& ST 0 F,=385MPa
B 500, vy Q. By _
% 5 10 % 5 10 15
Strain(%) Strain(%)
Material Fy(MPa) | Fu(MPa) |[C1| 7. | Q | b
CNS SN400B 340 530 201100(0.1|5
ASTM A992 385 588
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+PISA3Dt‘ SPD#:Aff f * %

E.J.

S 1. Effective Stiffness
— 2. Yielding Force

E.].

_______ A\/y,Eff — vaA\/y,IC

A, s+ Shear area of y axis
== Three Elements Q.+ effective coefficient of shear area

ar AaxiaI,Eff Avy,Eff sz,Eff ‘J,Eff Iy,Eff Iz,Eff
/I

I / QA va sz QJ QMy QMZ

Drift (Yorad.)

Shear (kN)
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va = > ONE Py Q, = s
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Shear Yielding
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Example in PISA3D
L P

IC: H900x250x7x30
EJ: H900x250x26x30

700 E.J.

1200 mm 1.c.|™> o = 1200 —
N 1] 2600

2 V53 S 3
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JrStiffness. between 1 & 3 Elements

2000 ?
—3 Elements
1 Element _
pa ﬂ/
ﬁ /I .P'A /, _ _
= 0 / {;’ | 3 element: hardening material
1000+ /f_ LY

" 05 0 05 1
Drift (%rad)

PISA3D
3 Elements 1 Element

Elastic Stiffness

(kN/mm) 196 196
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Core Section | Core Height

H600x250x4x16 | 1200

H600x250x8x30 | 1800

HO900x250x6x22 | 900

H900x250x7x30 | 1200

Story | Corner Column | Column Beam

§) B400x400x37 H500x300x25x40 | H600x300x14x23
3~5 B450x450x37 H500x450x24x46 | H800x300x10x22
1~2 B500x500x40 H600x400x25x50 | H800x300x14x26

Unit: mm gq



Thickness (mm)

Capacity

Demand

SO "Soubler Plates | Web | (kN) kny | POR
5 3 14 1098 2099 | 0.95
5 28 10 6148 6256 | 0.08
4 40 10 3108 8232 | 1.00
3 24 10 5502 5508 | 0.98
2 25 14 6374 6421 | 0.99
1 31 14 7268 7409 | 0.98
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m Building site: £&%+% A% |
L I('}l— 1.% fﬁ‘&) 10 %8:2 !
m R=4.8 for SPD-MRF ”
Floor| Area(m?) | Dead Load(tf/m?) | Weight(tf) Period(sec)
2~6F| 1782 0.80 1426
RF 1782 0.60 1069

Periods (ETABS)

Longitudinal

1.30sec

Transverse

1.26secC

Design Force

Longitudinal

0.092W=754tf controlled by ® -] R ¥ &

Transverse

0.092W=754tf controlled by ® -] & ¥ &
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Gravity Loads
Use 1.2DL+0.5LL

Load from tributary area %<:

SPD-MRF System
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+PISA3DA\ 7 153

BeamColumn Element ,»; — 200
Center line to center line Joint Element &

3 elements for each SPD : Rigid End Zones
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SPD Shear (kN)

| SLE —>{ DBE |—>

4|,

MCE

x 10°
5000 Shear Ratio | 2000 1
2500 400/0 ] > 1000 oo é
: < =
0 = 0 > o
8 / w
5 2
-2500 11 () 1) ()] EOSUS—_—— N— ——SPD3F-NVV ‘_58
: SPD4F-NW. : -
-5000 : - ‘ ‘ - ' ?
-1 -0.5 0 1 2098.5 -0.25 0 025 05 -6.5 -0.25 0 025 05
Base Shear (kN) , 10 Drift (%rad) Roof Drift (%rad)
075 Transverse LEE Longitudinal
TH
R 0 J5c 7 £ HE S ———— —~ 0375 i ""‘. g
© © H BN pl
& o fing o LA AR & 8
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time (s) time (s)

75



x 10"
L Shear Ratio 2000
< 05 7 — 1000 =
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& - 5 5
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T -0.5 ¥ 1000l | 2
7 10007 - 4SPD3F-NW | 8
1 ‘ ‘ 2000 SPD4F-NW. . :
3 45 0 15 3 - ‘ ‘ - ‘ '
S 0 1 2 2 0 1 2
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2 T 2 - —
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T

1x10
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2 | ; /—5’1’:’ P 7 —
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3 4% 0 45 3 -2000. Rl Sl

3 45 0 15 3 » 15 0 15 3
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Scaled Spectrum el
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Transverse Direction Longitudinal Direction
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Peak Rotation L%rad)

~ O

Maximum Responses

T

_n
T

i i | i i i i e | e : : : i
| 1 | | | | 1
% 100 110 120 130 140 150 160 095 450 110 120 130 140 150 160
SLE | 21sLE |

N

—————————————————————————————————————————————————————————————————————————————————————————————————————————————

o

: : ; : : : : s s s s s s s
170 180 190 200 210 220 230 240 O 170 180 190 200 210 220 230 240
Qak Oak

S PD Mean+SD

MCE | DBE | SLE

SPD-2L1T | SPD-2LOT

Core Rotation
(Y%rad)

Strain Hardening 1.3 1.3 | 0.8 1.5 ()

5.5 46 | 1.6 11.1 11.3

79



Jr"‘—';-géﬁ oIl

s BBRREEE U EHERZEESPD-
MRFZER A=A 1T -

= PISA3DEIAbaqus¥i6/E1ESPD-
MRFZEH SR - (CFRPISA3D
152 BY )/ e 828 588 2= Bl ]l 35t B Panel
Zone ELZETRTE -

m H240JE4R1EEN 7 3 aE R EA S B G
B - EESPDEAEHNNESRE -

80



