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C-1-11 | ISR | 1Hz | 840cal D-1-4 | #8471 | — | 160% E-1-4 | 5471 | — | 160%
C-1-12 | #4T0 | — | 100% D15 | 4471 | — | 160% E-15 | 5470 | — | 8%
C-1-13 | 2470 | — 120% D-1-6 | 24T 1 — 160% E-1-6 | 5471 — 100%
Co1-14 | ®MMAR | — | — Nl Moo | st | — | -teow E1-7 | 8470 | — | 110w
C-2-1 | ®MMAR| — = D-1-8 | &k | 1Hz | 250gal E-1-8 | 470 | — | 120%
C-2-2 | 5471 | — | 160% D-1-9 | EBK | 1Hz | 500gal E-1-9 | 5470 | — | 120%
C2-8 | 8471 | — | 160% D-1-10 | TEBKRK | THz | 600gal E-1-10 | 8 | 1Hz | 400gal
No2 | C-2-4 | 54F1 | — | 160% D-1-11 | IE3&M | 1Hz | 650gal E-i-11 | ES%® | 1Hz | 450gal
C-25 | B4T1 | — | 160% D-1-12 | #MMAR | — — Nol | E-1-12 | & | 1Hz | 500gal
C2:6 | #8471 | — | 160% D-2-1 | #4HA4R | — — E-1-13 | IES&® | 2Hz | 400gal
C-2-7 | #04bAR | — - D-2-2 | E#M | 1Hz | 620gal E-1-14 | E3® | 2Hz | 450gal
G831 | &M | — — D23 | E%K | 1Hz | 620gal E-1-15 | IE3%K | 2Hz | 500gal
C-3-2 | EMK | (Hz | 840gal NoZ ™54 | EaE | 1Hz | 620gal E-1-16 | WK | 2Hz | 600gal
No3 | C-3-3 | IEB | f1Hz | 840gal D25 | E#® | 1Hz | 500gal E-1-17 | IESRK | 2Hz | 700gal
C-3-4 | EMK | (Hz | 840gal D26 | AMMAR | — — E-1-18 | IE8KK | 2Hz | 800gal
C-3-5 | &74bMR° | — — D31 | AMMAR | — — E-1-19 | 13K | 15Hz | 400gal
C4-1 | &b | — — D32 | 5470 | — | 1o00% E-1-20 | FRE | 15Hz | 420gal
C42 | 5471 — 120% D-3-3 | 4471 — 100% E-1-21 EEK | 1.5Hz | 430gal
C4-3 | 5470 | — | 120% D34 | %470 | — | too% E-1-22 | %K | 1Hz | 450gal
No4 | C-4-4 | 5A4TN | — | 120% D35 | #4700 | — | -11o% E-1-23 | ®MMAR | — —
Cc45 | 5471 — | -120% Nod3 ™ a7s | a471 — 110w
C-4-6 2471 — -120% D-3-7 A4T 1 _ 0%
C-4-7 | #4bAR | — - D38 | #4J0 | — | 120%
C-5-1 | &M | — — D39 | 470 | — | 120%
C-5-2 E5LR 1Hz | 800gal D-3-10 | #MMAR | — —
C-5-3 E3%® | 1.5Hz | 800gal D41 | %MMAR | — _
C-5-4 ERRK 2Hz | 800gal D—4—2 E%R 2Hz | 500gal
No.5 C-5-5 ERRK 1Hz | 800gal D-4-3 TR 2Hz | 620gal
G-5-6 EZK | 1Hz | 800gal No4 | D-4-4 E#%K | 2Hz | 620gal
C-5-7 E5%R 1Hz 800gal D-4-5 FR 2Hz 620gal
C-5-8 IESH | 1Hz | 800gal D-4-6 THR 2Hz | 620gal
C59 |®&MMAR| — - D47 | AW | — —
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K3 () T AFOIWRr—=A =3 8) T AGOIWRr—A F3 9 TA AHOIMWEr—A
FINA RF FTINAAG FINA AH
A [T—ZNo. | ANE | REH [ RiE BEEUA | ¥ —ZNo ARR | REB | RIS HEMA | 7 —RNo. | AN | kBIEK | iR
F-1-1 LEIVErS — — G-1-1 | ®4MAR" | — — H-1-1 | ®74M4R | — —
F-1-2 EFK 1Hz | 400gal G-1-2 2471 — 120% H-1-2 2471 — 100%
F-1-3 EFK 1Hz | 450gal G-1-3 2471 — -120% H-1-3 2471 — 120%
F-1-4 KK 1Hz | 500gal G-1-4 2471 — 120% H-1-4 2471 — 120%
F-1-5 KK 1Hz | 525gal G-1-5 2471 — 160% H-1-5 2471 — -120%
F-1-6 nLiA 1.5Hz | 400gal No.1 G-1-6 2471 — 160% No.1 H-1-6 471 — 160%
F-1-7 E3%K 1.5Hz | 430gal G-1-7 A4F1 — 160% H-1-7 EFRK 1Hz | 800gal
F-1-8 EK 1.5Hz | 450gal G-1-8 ERRK 1Hz | 750gal H-1-8 EFLRK 1Hz | 900gal
F-1-9 E%K 2Hz | 600gal G-1-9 KK 1Hz | 780gal H-1-9 EFRK 2Hz | 800gal
F-1-10 EK 2Hz | 700gal G-1-10 EBRIK 1Hz | 800gal H-1-10 EK 2Hz | 900gal
F-1-11 EK 2Hz | 800gal G-1-11_| &74MAR" | — — H-1-11 | &§94F4R — —
F-1-12 A47 1 — 100% G-2-1 | ®MMAR | — — H-2-1 | ®74M4R | — —
No.1 F-1-13 B14T1 — 130% G-2-2 2471 — 160% No.2 H-2-2 E5KK 1Hz | 900gal
F-1-14 | 4471 — 160% G-2-3 KK 1Hz | 800gal ’ H-2-3 E5RIK 1Hz | 900gal
F-1-15 2471 — 80% G-2-4 5K 1.5Hz | 800gal H-2-4 E5XIK 2Hz | 900gal
F-1-16 2471 — 100% No.2 G-2-5 KK 2Hz | 800gal H-3-1 LEIVErS — —
F-1-17 A47 1 — 120% G-2-6 ERRK 1Hz | 600gal H-3-2 EEKIK 1Hz | 800gal
F-1-18 E%K 2Hz | 900gal G-2-7 B4F1 — 160% H-3-3 EFRK 1Hz | 800gal
F-1-19 K 1.5Hz | 500gal G-2-8 2471 — -120% H-3-4 EFRK 1.5Hz | 800gal
F-1-20 EE 1Hz | 400gal G-2-9 | ®mMMAR | — — H-3-5 3K | 1.5Hz | 800gal
F-1-21 E%K 1.5Hz | 400gal G-3-1 | ®MMAR | — — No.3 H-3-6 E5XK 2Hz | 800gal
F-1-22 EK 2Hz | 600gal G-3-2 5K 1Hz | 800gal H-3-7 5% 2Hz | 800gal
F-1-23 | #4471 — 100% G-3-3 E5LRK 1Hz | 900gal H-3-8 E5XK 1Hz | 800gal
F-1-24 | 4471 — 80% No3 G-3-4 KK 2Hz | 900gal H-3-9 E5KK 1Hz | 600gal
F-1-25 | £74MA4R — — ’ G-3-5 KK 1Hz | 800gal H-3-10 KK 1Hz | 700gal
G-3-6 KK 1Hz | 600gal H-3-11_ | K744 R — —
G-3-7 ERRK 1Hz | 500gal
G-3-8 | ®74M4R — —
&3 (10) T3 RDNHEr—A T4 EBRER
FINARI . - . _o|  RKER RAFE . -
FRE 7o [ AR (BB T | | 7/x| AR | BREAMBREANEE e Ty | e | | o RT A
-1-1 KIAMAR — — — (Hz) (gal) (%) (mm) | (mm) | (kN) | (kN) | (m/sec) —
-1 8471 — 120% ERK 1 620 | — 1443 | 1450 | 184.8| 1882 114 A-3-7
-3 | 8471 — 120% A EE 2 900 | — 1448 | 1492 | 217.3| 2201 230 | A-4-10
-4 | S4T0 | — | 120% 471 | — _ 160 | 308| 522| 1320 1605 074| A-2-8
o1 s zjgﬁ - 5470 — — 110 894] 088 1968 | 2046 122 A1
P AT T — 120% IEBZ’;)&” 1 650 — 58.7| 584 | 301.1| 304.0 0.64 | B-1-20
18 AT 1 — 140% B EKK 2 450 — 702 | 67.1| 311.4| 3009 099 | B-1-22
=1=9 e 1Hz | 800gal BA4F1 — — 160 | 237| 307 | 1921 | 2295 047 | B-1-17
=1-10 TR THz | 850gal A4TD | — — 120 582 | 59.7| 310.3| 336.3 094 | B-1-21
=11 | RAMAR | — — EKK 1 800 — 160 | 134 | 3458 | 3429 031] C-5-2
=21 AR | — — ¢ KK 2 800 — 128 | 12.9 | 3496 | 3524 038 | C-5-4
-2-2 B34 1Hz | 900gal 2471 — — 160 40 40| 262.1| 268.6 033| C-2-3
1-2-3 E3%iK 1Hz | 900gal 2470 | — — 120 6.0 85| 3083 | 305.6 031 C-4-2
No.2 -2-4 E3%iK 1Hz | 900gal EKK 1 620 — 263 | 285 2484 | 236.2 0.36 | D-2-4
-2-5 KK 1Hz | 900gal b KK 2 620 — 30.4 279 | 237.1| 2312 049 | D-4-3
-2-6 KK 1Hz | 700gal LEPR! — — 160 7.9 17.1| 2298 | 208.8 029 | D-1-5
-2-7 w4 4R — — 2471 — — 120 | 247 28.3 | 2394 | 2336 0.38 | D-3-8
131 | dAMAR | — — K 1 450 — 982 | 980 102.3] 106.8 086 | E-1-22
1-3-2 2471 — 120% FRK 2 800 | — 887 | 955| 1195| 1247 121| E-1-18
3-8 | 8471 | — | 160% E 5171 — — 160 | 325| 586 102.1| 1040 054| E-1-4
Noa | 184 | IESE | 2Hz | 900gal 470 | — _ 120| 857 1038 1157 | 1226 096| E-1-8
—— gﬁ; 1oHe ggg::: ERE | 1 525 — | 1128 1120 1226] 1164] 099] F-15
: EKK 2 900 — 107.9 | 1083 | 129.7 | 1244 143 | F-1-18
-3-7 EK 1Hz | 900gal F
38 | AR | — — A4T 1 — — 160 | 30.0| 623 1049 | 1020 054 | F-1-14
A4T0 | — — 120 | 86.0| 107.2| 119.0| 112.7 0.89 | F-1-17
EKK 1 900 — 169 | 264 | 4183 | 3531 047 | G-3-3
P EKK 2 900 — 196 | 288 | 4308 | 3553 058 | G-3-4
B4F1 — — 160 42 6.4 | 306.3| 2776 046 | G-1-6
A4T0 | — — 120 84| 104 | 3535 | 318.0 042 | G-1-4
EKK 1 900 — 176 | 225 | 4840 | 4473 045 | H-2-2
H KK 2 800 — 200 | 20.8| 4085 | 393.1 046 | H-3-6
471 — — 160 42 41| 3155 | 294.2 029 | H-1-6
A7 | — — 120 5.0 6.4 | 4106 | 3734 029 | H-1-4
KK 1 900 — 184 | 286 | 456.8 | 359.0 044 | [-3-6
I KK 2 900 — 225 271 | 4151 | 3563 055| [-3-4
471 — — 160 1.1 71| 3184 | 2783 032 | [-3-3
2471 — — 120 9.4 13.0 | 3428 | 309.6 046 | [-1-3
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Development of seismic design method for bridges using structural response control devices

Budged : Grants for operating expenses
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Research Period : FY2008-2011
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Author : HOSHIKUMA Jun-ichi
SAKAI Jun-ichi
OKADA Takao

Abstract : To develop the seismic design method for bridges using structural response control devices, it is
necessary to develop the experimental procedure to evaluate the ultimate limit state and the damping performance,
the mathematical modeling method for nonlinear dynamic analysis, the concept of maintenance strategy and the
design details of connecting parts. In FY 2009, a performance verification method for structural response control
devices was studied. Among the experimental verification methods, the experiment for the dynamic performance
properties is one of the most important. Thus, a series of shake table tests for various kinds of devices including

rubber dampers, viscous dampers and steel dampers was conducted.

Key words :bridge, structural response control device, shake table test, modeling method
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