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Abstract

Recently, more and more seismic controll systems have been used to reduce damage to structural
members. The method of controlling damage varies from building to building. Many types of seismic control
devices have been developed to satisfy the need for damage control. They are usually set up in the plane of the
structure. However, they require alot of space, which reduces living space. Now, two types of seismic control
systems have been devel oped that require less space and have the required structural capacity. These are (1) the
stud type, and (2) the thin wall type. These systems provide a 1000(kN) damper in about a 20cm-thick wall.
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Table 1
List of Specimens
RC
No |tw (mm)|tC (mm)| (mm) | psS (%) x
1 6 - - - -
2 3 - - - -
3 - | o0.00
4 - [ o0.00
5 3.2 [ 011
6 5 |0.26 83
7 6 |0.38
8 6 5 [0.26
9 150 5 [0.26 5x 4
10 5 [0.26
11 3.2 [ 011 3x 3
12 5 [0.26 o
13 5 [0.26
14 6 |0.38
15 0 5 [0.26
16 6 100 4 1025
17 200 6 |0.28
18 3 150 5 [0.26
19 100 4 1025
20 6 |0.38
21 5 [0.26
22 6 150 5 1026 3% 3 45°
23 5 1026
Table 1
Table 2 *No.10
Mechanical Properties of Materials 249-L9°
**No.11 No.14
Fy (n/mm?)| Ft (N/mm?) ®)
PL-6 287 451 27.2  wxxpg.21 No.23
PL-19 374 536 26.4 RC PO)
©32 592 726 -
04 84 541 - No.23 PC Lo
05 665 682 - No.21
06 603 675 -
*xxxNg. 22
Ec kn/mm’ FC (N/mm?)| & (u) RC 45°
29.1 39.2 2410
Fig.4 )
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RC
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Table 3
erimental Results
-t . O No.9(5x 4 ‘
x No X ! : Y-
7 / 5o 10(( > x N°-14(§ p.=0-38%)
<K O max 0L | i | |
No <K K, e Q max Oy | sEmn | c€min 0 0_5 1 1.5 0.5 1 1:25 2
(kN/mm) () _ ®) ®) R(x 1072 R(x 107)
1 [265 [ 1.02 |438"] 0.97 [-0.315 [ - ©) (d)
2 195 1.34 232" 1.03 [-0.302 - B
3 348 0.65 [-1050 | 1.54 |-0.099 | -0.047 Fig.6
4 317 | 0.60 [|-1059 | 1.56 |-0.075 | -0.067 Load(Q) -Deformation(R) Relationship
5 308 0.58 1069 | 1.50 [-0.082 | -0.024
6 304 0.57 1068 | 1.41 [-0.072 - 2.3.1 Photo 1 No.8
7 319 0.60 1076 | 1.37 [-0.081 | -0.039 RC
8 310 0.58 [-1055| 1.39 |-0.091 | -0.030
9 318 | 0.60 |-1087 | 1.43 |-0.077 |-0.053 10cm R=0.5%
10 316 | 0.59 |1133| 1.49 |-0.074 |-0.020 R=1.5% RC
11 313 0.59 1115 | 1.57 [-0.073 | -0.018
12 | 318 | 0.60 |-1074| 1.42 |-0.080 | - 15cm  20cm R=0.5%
13 326 0.61 |-1059 | 1.40 |-0.080 - Photo 1 RC
14 317 0.60 1081 | 1.37 [-0.087 -
15 129 0.48 543 | 1.76 - -0.078
16 285 0.65 880 | 1.37 |-0.043 | -0.020 2.3.2 Table 3
17 314 0.50 1208 | 1.40 [-0.097 | -0.020
18 264 0.63 785 | 1.47 1-0.116 -
19 228 0.70 627 | 1.50 |-0.132 - R=0.3%
20 300 0.56 [-1067 | 1.36 |-0.096 | -0.024 RC
21 329 0.62 1123 | 1.48 -0.044
22 305 0.57 1148 | 1.51 —0.086 -0.038
23 244 | 0.46 845 | 1.11 |-0.727 | -0.005 2.3.3 Fig.6 Q- R
0.59 1.47
* R=0.5%
*x (No.1 N8.2) 0
1% =4.0% i
694(kN) 419(kN) Fig.6
Fig.5 A S5
R=6/h
2.4
2.3 Table 3 (K Q.
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Stiffness Evaluation Model

Table 4
Evaluation of Stiffness
and Strength

tw | te
No (mm) | (mm) | & K 3 sc Q u3
16 100 | 0.78 1.17
8 6 150 | 0.74 1.17
( 17 200 | 0.68 | 1.15
) 19 3 100 | 0.83 1.19
18 150 | 0.81 1.16
1 No.8
No.1 No.8
FEM
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Fig.9
RC
Q RC Q.
N, M,
3)



No.66

Table 4
RC Table 4 5
2.6.2 Fig.9
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Table 5
List of Specimens
PC "3
Type™ B Type?| t. | B¢ Ps |C/Y g9
No (mm) | (mm) (%) | (mm) | (mm) | (mm)
1 _ _ _ _ _ _ _ _
2 213 0
3| A
a 400 5.4
4 ®9 |1.06
s 425 60
6
5 600 10.8 g
7 d ©9 [0.64 150
g B |10 800 | © 61047 00 o
9 a_ | 80 0.79
10| b [ 40 99 [159] 5,4
11 c [ 30 % 2.12
_12 | 400 [ @ 6 [ 0.47
T3 A |28 a 04021 27
14 5.4 | 600
15 7800
6 60 | 600 400
T C A3 g 200 | @9 |1.06 | 108 500
8 400
—g] B | 130
ol ¢ T3] @ 400 5.4 200
20 B [ 130 - - -1 - Z - -
22 2.7
—£2 | 60 400
23 10.8
Si1 A 213 a " 400 | 9 | 1.06 —£ a1 200
25 10.8 ] 400
26 c [213] - S - - - 1 -
Table 6
Mechanical Properties of Materials
Typel F, Fy Fry Fu [Typel  E. Fe
N/mm? | N/mm? N/mm? | N/mm? KN/mm? | N/mm?
A 271 431 [@4] 552 608 a | 26.8 43.7
B 252 425 |@6] 595 682 b | 26.4 52.2
C 271 448 |@9| 374 506 c | 25.6 51.5
9" 342 487 d] 25.3 44.1
Table 5
*]
A 22x 100, B 36x 100 c o)
C 22x 150
*2 =
3 S A | /]
@150(No.7) a el il Qs
B1000N0.7 ) pmm—rl 5.
“ CRGeS - /=221
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2600 e |
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Table 7 E— Ry ——No02(C=0) —=—No.3(C=5.4)
Experimental Results 1.2 4 oz (opees) 1.2 {——No22(C=2.7) ——No23(C=108)
1l —_E?NO.ZG (Type-C) (ypech ©) 1
K P a”0.8 - (Type-B) 0.8 £\ X
No K Prmx K<:a| P<:a| E 0.6 f \ \
(KN/mm) |__(kN) S I SO B S 0.8 7 )
T [146.0 | 60.2 | 0.87 . 0.4 0.4
2 | 162.8 [ 600.4 | 0.97 | 1.01 / 7 /
3 | 166.0 | 574.0 | 0.99 | 0.9 0.2 Al s 0.2 7/
4| (113.7)] 329.5 | (0.68) - 0 0
5 | (69.2) [ 299.7 | (0.4 - v 1 2rs 4 0 1 2 3 4
B TEE TREC BED /
) Y ) )
i TEE RS ma SRR >
. .2 . . 1.2 ; - -
10 | 130.0 [ 2096 | 0.77 | 0.70 —— 1.2 No.3 (0,106
11 | 151.6 | 261.5 | 0.90 | 1.00 1 No.11.=%0) 1 ——No.12(p20.47)
12 | 164.5 | 555.8 | 0.98 | 0.93 AP B e Wi | el CEC (0T IR B O\
13 154.8 573.7 0.92 0.96 N / / —=—No.3 (t =60) : /
4 | 155.5 | 502.4 | 0.93 | 0.84 0.6 e No.24( =80) 0.6
5 | 1488 [ 544.1 | 0.89 | (.01 oal N : oal /
6| 200.0 | 579.2 | 0.79 | 0.80 A Vi <
7 | 176.0 | 680.5 | 0.70 | 0.76 0.2 0.2
RS SRS SRS BS) SR AR :
1 ) 71. -97 )
20 | 212.1 | 536.1 | 0.84 - L L
P LR R AT V
23 | 161.7 | 492.7 | 0.96 | 1.02 (c)pe (@
24 | 158.7 | 571.4 | 0.95 | 0.96 .
25 | 151.8 | 567.2 | 0.90 | 0.95 Fig.13
26 [ 224.7 | 114.6 0.89 - Effect of Parameter
m 0.88 | 0.01
(No.3) - -—— ] ( P, 3, )
(NO.9) W o v —— - ] No-4 5
PC
e e e No.2 PC No.9  PC
[ I ] ~ | | ] H e =
PC (No.3) : —— PC
m o 1] 7 ] 4] i} -
.- LY . ; (Fig.12)
PC
Fig.12
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pC PC
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L =2600mm 20mm K,=B, t, E./L, @
No.7 12 |
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(Type-A C) PC 12-E,-1, IS\/I +12 (@)
t) PC (B) ®) ©) P. P, P = P, I
( M_ PC
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o & M_=0.563,/F, -1,/ (D/2) )
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Table 8
3.3 ( ) List of Specimen
) PC
3.3.1 Fig.15 Table 8
Table 9 te | Be | Le P | <Ci |G
(mm) | (mm)| (mm) (%) | (mm) | (mm)
No.1 A -
( 1) No2 | B -
SS400 L =2366mm PC No3 | A 60 | 400 | 2040 1.06]4.0 [ 2.0 |a
B No4 | B 63 | 400 | 2040 1.06 | 4.0 [ 2.0 |b
ALC L;=2040mm No5 | C | RC [ 70 | 400 |2040 @gplé’o 1.06 | 8.0 | 8.0
PC (0 920100) Nob | C 60 | 400 | 2040 1.06 | 4.0 [ 2.0 |c
No7 | A 60 | 12002040 1.06 | 4.0 | 2.0 |PC
No.7( PC ) 2 3 Nos | A [, ~[100] 600 |2040] - 4.0 | 2.0
PC No.5 No9 | A 100 | 400 | 2040| - 4.0 | 2.0
No.10 C -
Table 8 No1l| C Rc|6o\ 0 |2040 "’9\106|80|40
(,C .C Fig.10 ) ' @100l - -
171 271 -
_ A P
L=C+C C) Type-A 4=164  P=983 (KN)
Cm=max{ ,C ,C} ®) Type-B 4=216 P=984 (kN)
Type-C =164 P =1638(kN)
P /3 2P /3 Py Table 9
R=0.25% 0.5%  (  0.25% ) Mechanical Properties of Materials
R ALC
o (2500mm) F, F, Fy = E. F. E. Fe
N/mm? | N/mm? | N/mm? | N/mm? | kN/mm?| N/mm? | kKN/mm?| N/mm?
- A 262 447 374 506 28.3 50.3 2.5 4.0
3.3.2 Fig.16 Table 10 8 | 250 | 135
Fig.17 c | 262 | 448
( )
PC
Fig.16
3.3.2 (¢))
Table 10 K/K_, 1.11
(1)
No.3 4 6
No.3 4 Fig.18
No.6 ( 1 PL-1 PL-3) PC
( ) No.7 PC (PL-2)
PC PC
No.5  No.11 (2)
No.8 No.9 PC ALC Table 10 Fig.19
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) = ) = ® T ’ No K | Qmx _K | Qo | Qmax 1 / /| No7P | |
r Kca\l chaI chaI 4 2 0 ‘2 4
. e T (KN/mm)  (kN) - - - - B 58
" " 1 | 325 | 260 | 1.01 - - - y
IR 2 |34 [180 [1.08 | - | - Fig.17
i Rl | Bl v " 3 | 371 | 657 | 1.15 | 0.95 | 0.95 i
4 | 384 [ 658 [ 1.20 [0.94 [0.94 Example of Load-Deformation
—- 5 | 614 [ 960 | 1.13 [ 1.47 [ 1.47 Ralationshi
— S 6 | 578 | 956 | 1.06 [ 1.07 | 0.82 P
PC 7 |'369 | 738 [ 1.15 | 1.06 | 1.06
PC 8 | 372 | 617 | 1.16 | 0.89 | 0.89
( ) 9 |38 [ 592 |1.20 [1.22 | 0.85
) 10 | 518 | 500 | 0.95 - -
Fig.16 11 | 531 | 890 |0.98 | 1.76 | 1.00
Example of Destroy m |111 [1.17 [1.00
Table 10 &) Fig.18
1)
C C C, Table 10
Qmax/chal Qmax/chal 1.17 1.00
sC PC
oc
3.4 0.4 Lo
i sc\
0.2 A 4 ¢ 1
(Fig.3 ) | .
2 0 | T T T T
) 0 0.20.40.608 1 1.2
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Q 2.0 Fig-19
2) 4m 8m 1000kN Comparison between Experiment
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Q_,=2000kN
3) 1 Q., 1000kN
4)3.3 2/3 D
( ) 592 960(kN) No.494 107 114 1997.4
9/4 3) » NO-45%, PP- P A4
2)
5) ,Pp-122-128,1990.
3)
4. ,
, 9 , pp.185-192, 2001.10.
4)
’ , No
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.447, pp.107-117, 1993.5.
(2) 2
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o 6)
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22



	概要
	１．はじめに
	２．間柱型制震システムの構造性能
	３．薄壁型制震システムの構造性能
	４．まとめ

