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An analytical study on the seismic behavior of multi-span continuous bridges with buckling-restrained braces
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This study is aimed at investigating the effect of damper braces for improving seismic behavior of
multi-span continuous bridges. For this purpose, two arrangements are devised. One way is to connect the
girder and the top of pier by buckling-restrained brace. Another way is to connect the girder and the base of
pier by buckling-restrained brace. Then elasto-plastic response analyses are carried out to confirm the
influence of differences between two wayé. As aresult, it is found that maximum response displacements of
the girder and the damage of steel piers are significantly reduced by installing the buckling-restrained
braces between the girder and the base of pier. Finally the demand of a buckling-restrained brace is
discussed.

Key Words : multi-span continuous bridge, buckling-restrained brace, seismic behavior; capacity design

F—-U— N EGEE, EERRT LR, HUREREE), MERERE

1. #E

1995 FFOLERFHMELE, TAEYOTEREN, #
RBFRREE ZBE U R HE~ L BIT L 205 5.
RETIE, HEROBELHIET 2RIEREHIE L TEAICHT
HMTONTEY, FELLTO—HEE UTERRERT L—2

(ELF, BRB(Buckling-Restrained Brace D) &#73) 1269
THREEToCNSD D2, 2k, BEMRS L—R L,
—1 ITREND & 5 2B O TH Y, THMBEEICLY
VB AR AR AR 20X D IR LI
ThHD. ¥, T, H7—FHIIBRB 2EA LS
BOMBRE L) Z & TR ORFEITo TS, Z0k)
RRINITR D~1DTHITENTBY, £ OMREMRAS
TWA. IR 12T, %IEBHLEE LU BRB #EAT5HS
BENTHEY, ZIUSETH 0L LT, 30K 13),1072 L1
BRI 5 TH L R—RRET D Z LIk 8%
fT2T 5. #ic, BRB &FIM LicHIBSREHIB A TR T
ETCVBEEZRD. B FITR N AEFEEEITBNT
b, IO REXFPEATESILIFTEIETHRN. £
ZTABIFL, T —F R SR ONAHIEETE EEse

TL—2RM  EE#EFREH BERARIL—X
M—1 BT L —ADHERHS

BRLICHERT D 2 & 2 BRICERIRBRRERA L D LT
BLOTHS. ‘ '
SRR BT O, WED WATEREHER TS
3 EMEHRICA T DIHBREFE1T o COBHIe, THED 10
(& BESE TV E R TOETHRO BB R AT &,
TREEGRHD. Fie, FILL MRS —A ARHERS
HEFRROMBERREIT> TS, KD DI E bISEHR
SOV, MR & OEEENC bE B LIRRTRIT o T2,
INLOBIFESIE, FCEROINEEEET 52 LITER
L, SRR R SRR T 208 DD ERE L

-827 -



4(@40,000=160,000

® | ®
- - i 3 o
) | 5B
[} 1 I
@ B mm
X

—2 MNERROENX

K—-3 EEMEEOEE @EER)

TebDTHD. FAUH LT, #b NLEFBIC BREL
IZOWTEELMATEY, 775 READHRIZ DT~
TWS. Eie, BRI DHET M RAOEALWHIBET
RS 22 L5 MR & o/ 3—IC BT 285 diT b s.
AHETIE, 4EMEG=EERRLL, BT L—XL
LT BRB Z4R4 RBANIRRET 5 2 & C, tBNEOERE
MRETAZEEFBRIE LTWA. 23, REORSNE, Tk 13)
ICTRABETRRLN TN, ZOFTIIHEETERDEAE
NIESEEBICH LT, F =T L— OB AEELTH
5. ZAUTGRE IS TR LTSN 2 R 57

DITHUEL R ARFEEE 5T HN TREENELDOTHS.

ZHFFETH, BRB B Z D8 HA~OEFAC L B34
SELIBMERFIALT, BHOBELRRTE SREMNELE
FL, TOPREEEEINC - TREET 5. 728, 28830,
BRI AN B AT R R ORE L L ToME
ST THB.

2. EREEROBETVE LUBFEORE
2.1 ETETILOEE

FEROCTER D 5 MEEEE, B2 IEIoRENS
ERETHD. AEMOEGEIET, TR AX

R—1 LHAETEORE

(2 #EET
bs [m] 04
hs[m] 22
terlm] 0.019
fsw [m] 0.011
e [m] 9.75
B [m] 0.23
Es[GP4] 206
E,[GPal 274
b HE®%
Am? 0.457
L (m9 0.272
L9 4.137
bhlm) - 9.17
A(m) 1.65
tw(m) 0.021
£(m) 0.021

EPRBEINTND. OIS T 2B BE S EEN
LTREESNTWE 0L 5. Bib, HiOmEmISNEAmIC
Tohig LRVEREIE 25, #Tid, EOR/SUY Om &8
U, T LIy EREEA UBIESH &35, fOBERK
i, G 20EBEFICa v 7 U — MNRIR SRR R E T BT
EERELTNS. L, SEFFEITIICH--T, biE
REDHERALET BT, diTENE 5ERHEESM L 355
woE (@3 38) 2RV, BENOWE:EE, K
BRoWmEESE-1IORT.

FRITRE LTL, BICRETRERER LT, BiEE
ELUTHEYHES. 2oL, BHESIC BT 5K
2R LT 30% (10.5MN/m DKHlERET D) Liedbnk
FGE L. BATET VT, TR 2DICTEHOFIET S RE
RERAWEETETELENTWA,

BENCEEL T, EFOBE<DHREZETND I LMD
BUBMIZFIA U7z, AR, BRB OEAIZ LA RR BT
L EBERMTHEN, TOHREZT= 7 Y — MEHTHE
KThHHEBOND T LR L TBL. SFEHOEEsT
HER2 IDRTEBYTHDB. -, Bimke LTESEE
AEREEEE T DEHE L, ToBREZR—4 o7, ##
WEFATH, BHESIIIVERERVTEFMEL, &
B USRI, B 2 iEeT A DEFA L~

AFRICTIE, BRB DEAZIEEIRIET H720, FAFTET/MT
Hi— R BHETE Lie. $2bb, EHENOREREHT
SREEE L, BHEMCHESE ASTS. i, SEUEH
DR B S, ERET S VINEREHR 2wl
DEEERGHIESEHEEIN L OR AW,

2.2 HOREEOEE :

HEELEEL, IEHBE~OBEREZEEL WA, B
TR ERTE R T DB, ERETE VIERE

- 828 -



,  Ace(G)

K2 BHERSOEE T A&

P1-P34EH) | P2EM
TR T Bl A AR
{ERgEE SM490
BHERE EGP2) 200
s oMPa) 315
RBPYUH v 0.30
P ESFAERTASE
BEUKTEERE e 0.25
758 Bm) 1.31 1.28
HE  ¢(mm) 19 19
HAENE  bm) 0.125 0.122
FHERRE  £onm) 20 20
AT A~5 R 0.35
| BOWENST A5 ] 040
TARAZ MY b 0.5
BHES  Hm 798 783
BiE HOMN 1.76 175
- KRB Glmm) 49.0 48.3
L B :
| |
St 01
= iy =
S
D
=, T
1007

H—4 SHEUEHOBTER KSR

"o 10 20 30 40
T(s)

R—5 48 L ASHEENTY GERI —1—1)
BCRESNTOD L2 £4 7 2 0 THEHAE O HIEEh

BO5 5018 EROMEERFI-T1-1) 25875 @&
AR —5 BR).

T, BUERBITICITBESERT Y 7 b ABAQUS®E A
2. EY, BTFMBEREREET D ERRTET,
7§ D, FEBEHETEABT AR5, BRI,
ERREIESED 15 Th S HiberHuges Taylor #& fv>,
WIS T B B RBEA RICREL , BERBSRRIES % 0.01 7D & 72
DESATo T

)
() BRB ZHRCUATICRET 254
[
/[ /
A 1
) - )
/45)'% :
=
v
BRB ‘

(D BRB HEMES LA CRET 55
X—6 BRB OmZEFIOER

BT RV DHEE - N 7 AEEDBICHT=-T, HEE
FEEUISEEAICR LTI 0.05 & L, S ASRICOVTIHREE
#% 0.02 & L7=. Rayleigh Bigig~ V7 2&FIAL, 20
PRRRICITE— AT B W THASEEDOKRE VL 2 00E— R
FIR L. 7ok, T— FHAENSEFERT, ABAQUS 12¥H
SNTNDER = RF—HFEOLOEFBA LE. 72771,
FREITIE, EERROETMERENTBLT, TLZTRER
DTHAT, S OTHENERM ThHolle®d, T—Fib
BB, 11 0.05 Thofe. ¥, EE2#EET L
ZROTWSBEEDICE, #TY 7 FOBGRCEEIAIED
HEEBELE NI 7R ERHTNS.

3. ERMRTL—ADEES A—

AHEL, BARET AT AOINEENOER & EHoEER
EOEENEROBETHD. TIT, HESBHELT, S
FHEN TS BRB #—6 1077 & 5 RIEFNCSRE Li-5
BEIEEL, FRCTIIEOEBGEEZ E L0 5. M—6(i,
TLITKIZ L > THIENBKREL BB L2 MRITR L 2A

- 829 -



B LEE THD. M—6biE, X5IBHOBELENT
DI LB UEB TH 5. BRB BEKODELEET S
DB, FOFEEOEMBRENEETHDIZEEFIFEL, B
FIZ IRV TERBIBREORE 25 Z L W TRENDEL L
HiL ZfEST & TREEMEME L, FRICBMORELER
THEER, TORBEYEEREUL. 2B, HEHE LTOR
FREXTBIb, B L AR EL TV, o T,
FATET VT, MO RERTRGRE UUREE & T H et
KRB ESETMEL TS, KN CIE, 20X 5 EED
FEEHTR T L — Rt L C, % OREESAROER 252,
TOMRERIET 5. BT L— AUV S88H1E S5400
(BRI 771=235MPa) &L, 3Gk 2%BEIC, SH—UTH

BRI T 2R 1 IRARED 160 L7255 J =7 .

BEWERIE L. AIETIL, 14 46 BELRBEDITRE
THZEEBELLR, BECENCE SHETS%OEEL
SETCWEREL, 128, BEET AT AIMIMEh DK
DERRD, WEEERLI®HZLIZLY, Z0 45 Eof)
LERROGRPRETEZBRBERBTEHLOLEDNS,

E 7, MBI BRI I B TSR A B 57, 1t
RETORRBATET VUL 7, HETRVELT 3.
InlE, BRBEREL T b EEMTEEMT S, BRB
IR RET DI L LD, ABIETIE, Z0X5722T
ERFELRNE DI, BEMITFICIE BRB SEELRVE
SWUEL, TOBRITHIRISERT 252095 & S TRL
o, WIEBHE AT HENCIE, BRB IS LT
2,

i

4. EERHER T L—RIZ& BIERMREDIE
4.1 ERHERIL—RORES4M T

ZIZTi, EESA SIZOWTHENTS. 2T, B-6@IC
REND KD REBRRT L — A 2HIC TR D L 5 IR E
LB oW, BT 37— 25 8E L
() P2 EICmA > THENZ 140 BRB #BEBELEZ14 7

(P2-1H Z A )
(@ P2 BHOERIZ BRB # 1 ATORBLESA T
(P2-2H # 4 )
(3 P1iEH& P2 BHICEA>> THAIC 1 43> BRB #8E
Lic&A47 (P12 1TH ¥4 7)

B —6I TR SN DEBIR T L — R AR — M 5
B LB RITOWTEL, LITD 4 DDFRE/ 7 — 2 2H8E L.
(6) P24l (hRoiEH) OARIZBRB % 1 ARB LI5S

(B—T@Z8]. LT, P21&A7L#HY)

LIF, P22 24 7 LF3)

} |4 i

@ P21u47
1 N/ T
V b P22%47
N7 T

© Pi21&A4F

V 12 Vv

@ P1231547

DV

(&) P123-2%A47
E—7 BRB OB/ F

20— : :
| T
& 10} -0t E E
=R | :
Fa T ;
I H }
N IR v Lo i
s ; : without BRB _
/ ' f A=0.q4m' (PZ—I"F:?‘/V)
O 02z o4 06 o8
6 (m)

—8 Pushover fBrEE

(6) P& (ERUHEH) L P2 BHIOARIZ BRB & 1430
RELES ®-T088. LT, P12-1 #A47L#HT)

(7 2BHOERIZ BRB % 1 AK7TORBLAES (®-7@)
B, LT, P123-1 A 7 LFH7)

(® 2BMOLAICBRB 23%E L2554 (M—T10)38. LT,
P123-2 # A 7 LHFY)

- 830 -



42 BEARIL—AOZAICLPAPELRICONT

-8 i, BT AT MR L CIT o7 Pushover A#TD
LR U b T . S A T AORERR L, S
FOATERIERL TS, S54IE BRB &RE T BATOMT
wmT, 1ASHI P2l 5 A 7 Ths. ZOFIXY, BRBO
AL ST, BIEY AT MGORE TR
GEAREREAT B LASNB. £IT, ABIETIS, BRB
P REEICEAL, B FEEObOEANSIEEL

B, TRbORRE BRB £RETSHOMMMELD

HEFCLIEE E DTN Z& L5, 7235, BRB RERTOER

VﬁVZ?Amﬁﬁﬁﬁf@EﬁE%ﬁﬂﬂl@T&é.BRB@
SRk oT, EREELLRGE, BHERAE 2570E
AR < 7B, ARTCHT BEERNER—3 1T L
b5, ARICEDE, BIOEERME 0528 T, 430%2
EECEARMEL 5.

4.3 EEEET L—RETIHE LBAOEE

|z, E-6@ICREND & 572 BRB #ARCIATL 25
15 ICRE LSBT W TORTRERIC OV TEL D 5.
%413, BHELIC BRB ZRE LIS A ORI AT

BROY Y, HOBKRYETENS L ORI EZEICD

WTEEDELDOTHS. FFRICL B &, FOBRISEEAL,
BRB 2872V MBAIT T, K < ZE{F 5 T bi7ew. P12-1H
FALTEOWTE, BTORBSIRARADS. 12721, &l
EILTRS &, BRB 25 LB LTI, 0517,
COBTERIC LT BBHIOREZNITT L AAE < 72 HIERA
BB, Thu, BRBOBAILY, SATROFEME
BN, EHAIRS BUENRE U ThD. TORE
T, SASAOKTEEERE THEOLRAUHRNE
ABNBOT, WEHEOEANILE->T, BREVAT hORE
BB, SARAOTHELRY, $7ebb, SRSTAOLD
REOIR AR RE LT BAITIGRT 5 b0 L Bbis.
FIXIE, P12-1H 24 AR BND L D12, HORVEZhIol
BEIRIIRERTE, Thdb FOBIC bERET D Z L CEE
THZLBIEECE BN, BHOREEMERE UEHT 5%
ED2NZ EBB. B, ZORERE, HSERESTY
DI EICEET D L BN, BETOSAIL, R 13
BOBEBRIAEND.

44 BRERTL—-AEEHES—HHEICSELLSE
LT, B-6ITRENDET M DOWT DIER-ERE
ELws. :

BT ISRENDRE AT AR LT, ERART L—AD

#-3 BBV ATLAOEFEH

BRBEEEAAT | @MY @ﬁﬁ%
BRBZIL - 1.710
0.02 1.170
P2-1H 0.05 1.153
, 01 | 1.148
o331 0.01 1.171
0.05 1.149
P12-1H 0.05 0.936
0.01 1.041
0.02 0.937
0.03 0.895
0.04 | 0.873
0.05 | 0.859
P2-1 0.06 | .0.850
0.07 | 0.843
0.08 0.838
0.09 0.834
0.1 0.831
~0.01 0.885
0.02_ 0.814
U p2-2 0.03 0.788
‘ 0.05: 0.768
0.1 0.753
0.01 " 0.786
0.02 0.683
P12-1 0.03 0.643
0.05 0.611
0.1 0.587
0.005 0.804
0.01 0.667
P123-1 0.02 0.577
0.1 0.497
, 70.0025 0.780
P123-2 0.005 0.623
0.01 0.519

WAL 52 57 LT, HENERETEIT). R—5 IJE
IR T L— A B2 T WS L USROS RIS E RN Z
FLHBH. BETH, HOBNCEEMNTTOEEOERER
L, &EHOSAISEEAIE, TN ThOBHIOBRIRKFZENL
TL, ERFLENTHS. 2B, EERIZIL, Pushover £
WREDELE S AT LA2EOKTRNE, 3L, BRB #RET
AETe Ok L oA bR LT,

9, P21 #A S HONWT, EORREELDS. BRBD
WA 0.01~0.1 D 10 "F—ERELIZEZS, BRBD
WERROEINC AR,  E OBz DWW T A BRSBTS
LTWBZ LA LK. 85T, BRB #53%E L TV 251175,
P2 FHOI b BT, OBHOREZEANTBI L THIER
PEFRETAHIEAEALTOA. T, HEohEst
ENTWBTo, KEHEOERER, LORHIOERIZR

- 831 -



-4 BEHDRT L —AOBTERR & ARHOBIISEZ QHTEF L)

. HEiE | HMOSAGER BHOSACEIE
BREDEES 1 Ayraes(?) ) |PIB e/ 0| P2B 1/ 8 )| P38 o/ 8 )| KFBIFEMN/m) | BifEE
BRB&L, .= 0.589 7.14 - 7.02 7.12 24.585 1.000
0.02 0.576 6.96 " 11.68 7 52.357 2.130
Bo-1H 0.05 0.574 6.9 1167 6.95 53.924 2.193
0.1 0.572 6.87 11.67 6.91 54.487 2.218
1 0.574 6.93 1175 697 55.012 2.238
poon |00 0.578 6.08 11.63 6.98 52.222 2.124
0.05_ 0.573 6.89 11.67 6.88 54,334 2.210
P12-1H 0.05 0.486 99 991 5.16 81.702 3323
*IBREERL § y=0.049m
F—5 JEEHART L — AOETERE & SEHOBRRTESEN GoETA) ‘
EEE . | TOBXKDERE BHOBRXKIGERE
BREDEESAT| = :
1 Apracelm®) Hi(m) P1(8 o/ 8 NP2 S o/ S NP3( 8 o/ S MKEBILEMN/mY itk
BRBAL - 0.589 7.14 7.02 7.12 24.59 1.00
0.01 0.493 5.33 5.39 531 "68.80 2.80
0.02 0.344 2.47 2.58 2.62 88.14 3.58
- 0.03 0.290 1.59 1.85 1.64 98.90 4.02
-0.04 0.272 1.38 1.74 1.40 105.77 4.30
Pt 0.05 0.263 1.32 1.77 1.33 110.55 450
. 0.06 0.262 1.31 1.82 1.31 114.05 4.64
0.07 0.268 1.36 1.94 1.39 116.74 4.75
0.08 0.275 1.44 2.06 1.60 118.86 483
0.09 0.282 1.56 237 . 1.87 120.57 4.90
0.1 0.282 1.55 2.51 2.05 122.00 4.96
0.01 - 0.327 2.17 2.02 233 100.52 4.09
0.02 0.257 1.20 1.13 1.26 127.08 517
p2-2 0.03 0.210 0.98 0.89 0.97 140.61 _ 5.72
‘ 0.05° 0.212 1.03 0.83 1.08 154.31 6.28
0.1 0.189 0.92 0.71 0.95 166.91 6.79
0.01 - 0.356 2.85 "2.78 2.80 121.38 4.94
: 0.02 0.199 0.90 0.88 0.90 169.38 6.89
P12-1 0.03 0.133 0.57 0.57 0.62 198.06 8.06
0.05 0.107 0.58 0.58 0.65 23071 79.38
0.1 0.122 0.50 0.52 0.60 264.57 10.76
0.005 0.408 3.7 3.66 3.76 112.22 456
P123-1 0.01 0.273 1.34 71.30 _1.37 171.09 6.96
0.02 0.104 0.45 0.45 0.45 24551 9.99
0.1 0.073 0.29 0.32 0.29 397.78 16.18
0.0025 0.407 3.67 3.57 3.66 120.56 4.90
P123-2 0.005 0.260 1.21 1.18 1.22 196.21 7.98
0.01 0.078 0.33 0.34 0.34 308.98 12.57
*ERZENE § y=0.049m

THRBEL 257D THD. BHICL->TEPOBENIHS
HOO, WEIEREN 0.04m? D & ERAISELENE 20%F TIEH
L, FHRIZ, HTOBIIVEENL S 22% % CTIERT 5 Z & A5HER
SINTe. EORRERBHOETTIFIER LOBMORAIRE TR
L7ebDEE-9 IE 5. (@i BRB RERIOBEHORNE
—BNIEER, (0)id BRB sRERTOWSHIES ORI,

(N IWFEREAS 0.04m? D & & DRBHIOTE—ZIBHR, (@1ddT
TEFEADS 0.04m? D & & OREHIEEROKFEEAIRAREEZ R LT
3. LORLHE, BAIIHMAWE, BREMCERTksh

T3, FARKES &, KERETIN—T THETIAF—
FURIR L COEREBRIDBEAICHEAT, BRB OFEILL - T,
EFRAN—TPINEL Ip 0T 2 L B35, BB TR L,
BRB BRERID 8 BB o7z k& I2iE (0 76,) 75, BRB
DFRET, 28, XV b/NERLDERD.

—5C, HIBLU Pl EHISETERS 0.07Tm2LLE, P2 ﬁﬂﬁl
TIIWFEREDS 0.05m2 Ll EE L= AT, SRIEZI0E
IARER &SN, ZHUE, BRB #EE LT L 2RA TV DD,
UTFOL 57 o AR FREINS. HIAVKEFMICEET 2

-832-




1} i
:'—’\
z0 ]
-1k g
without BRB -2 : : : : - ; :
5 R R R S S 0 10 20 EN) 20
318, T
(@ TE—ZMEHR BRB ORERD ) BHESRORNEZENFEZE (BRB ORERD
8 —
g boeee T A0y G21E7 )] ]
I - S R S
» & T S NN AN
gor ] S 5
i ] i A s
ot i A
3 T TA 6 8 0 10 2 Q) 0
815, )
(© TE—NEHR (P2-1#47) @ EHTEROISEEMEAE P2-15147)

K—9 BRB DOFHEIC L D P1EHOEEMN OBERIRG

(i T, BRBIMHEET 2ORBE ThHH, T OHBHENE
HCKEL 2D L, MR TERLRY, BRB LATORERD
KREBENAFE - T ETIEIK MERRETD. ZhdHolzb

LEFESED. M—10 13 P2 &L P #EH& DR/ SR a1

BT DHTOSMEEMOBLAREEZ R LIZLOTHS. @2 02 """" . """"" :
BRBRERDEATH Y, 0D P21 ¥ A T ORFEHA 0.04m? 0 ~~~~~~~ : 5(, ------- - 2 - - 30 '''''' - 40
D, (O P21 #A FORERS 0.1m2 DEETHSD. T )

X3 &, BRB OHBEDHEINIAES T, SAEESAKE 22T
BT EBID. BXEENETHL, @QDBEIE, BRB &
BRI 9.36 Iz o> T5. §72bh, BRB ISHIEHI2Z8)
LR2BHOT, BHENCTERES 22/ Lo, BRAe
BlED BRB #BAT S Z LILlh T UBINEENEEET D & ni
RGN B bISEL AR D 2 L e mBE L T57 b, -
FEFHUZBNTIL, Abae=0.04m2, 72bb, FEHEELT 4.3
DEEVRREEEXD.

WIZ, P22 ZAAZOWTEEDD. ZZ T, BRBILH
A BHWiERE S LT 0.01, 0.02, 003, 0.05 D420 F—1%
BT LT, ZZA 22T, B3 AL bR g%
L, HRIHAERESS 0.03, 0.05 OBAICEOTITEHI% R
BTN D = L TETHD. HHZBOTH, 003 DL &R
RIVEEZ SBWBREETERL TS, P2-1 EF/UIBNT
t< BRB Oifii7eiiltEry, HEVISEEMEEREESZ I
TERWELER, FEFATE, FHEORNEL L~z
TH P21 ¥4 7D X 52 BRB OflED EFITH, BRIFE
BRAMENT 2 & S B Uledote. Zhud, BRB S '

B BS N TV BRETHD. TIUCLY, HDkbHiE © Ame=010m20lE P215A7)
B3 S-S AN o I, BRB OZSHAvE BI-10 28/ RicRi S0 LT

§ (m)

T(s)

- 833 -



(@ BRBOBZERL

—T o— T

© P22&147

—T T

b) P2-1&#A47

TV v

@ P123-1%47

R—11 BREMFEOTHLHIZR (ETHRIT 80 f50HEK)

-

................................................

8/5,
o

O _x
K/KeitouBra
@ P2-1x47
3 N RS S — without BRE |
E : 3 ; —0— Pl
R ISR IR ——P)
> H i ——P3
© gl i 4 J ]
w 1

K/KithoutBrB

© Pi21#4~7

..................................................

- without BRB J
—o— P1
—a— P2

% % 1o
Kr/Kuithounrs
W P22&47
6 ‘5 :‘ ~—— without BRB|_|
: ; —0—P1
R RRTE S Ll —-&—llg
: ! : o T
£ by

K1/KyithouBRE

@ Pi23-154F

K—12 JAISEE—REEIR

CAHE—FIZBITL D10 ThHS. BEETIT, HBRE
FEATRRC B b AN S K E < Ro TR BT A LR %X
—11 12773 (2% BRB REFIORILT, OIiZ P21 &7,

X P22 #47, DIZPI231 #4A 7 ThbD. ki, T
ETFHmIcBLT 30 STtk LTHAOTEE SV, =
DORLY, OOFEPELBEEIHTOIDHRAFAETH 2 L 73
FERTE D, QRBLTHITOTLANERRTE DM, P2E
MO BRB 35 15RIKEE TR L TWAH Z EASREEETE, &
DI DEHERIC I EF 5 2 LIZERECE T3, 28,

BRB B L (VN3 Z & OFEAR, IRED =R F—RINED

B TR B,

P12-1 #A AT0NTh, FERRCERRIGEEN KR 5%
Ry, EREOEKE EHIRESND. Z2TH P21 47
TRLNL 5 IR EENOKBEh R B NS X 5 7288
i abagilvay

P123-2 7MY, SEEREUERES A YOTTRLIGEE
MDERBNROBH 7= F 4 7 ThHD. T, T=hoiiEazl
2B,  EORBINC ST BRB OEBE L= TH
3.

Y EDHEFR—12 Kk L5, R—12 IS e a0

- 834 -



15 ' ~emmem without BRB
o “'O—‘Pl
-\ meeess | e
£>‘10'_ —5—P3
o £
5t A 3 ]
ot T THHEEE
4 I g 10
K/Kiimounrs
@ P2-1HA47
13y = wittout BRB|]
=8 ]
A 4
g}o._ —o—P3
5 i\ e 3 1
- |
........... ) /W%g—_gz
0 L il : — e
4 6 g 10
K/Kuithounrs
b P22xA47
S Br """withoutBRB':
) ]
RS 4
glo- —o—P3
Q 1
5 \ CCTICTI
--------- 1, a2
o : S R |
4 6 8 10
K/KyithouBRE
© P121%&47
Br - - without BRBJ
L HHBLeE4 - ut
Q?‘ —-A—-P2
—O—
S0k \ P3
st ’Eﬁﬁﬁﬁg3\\ ]
HHHRAE?
........... _
4444444 \ o
0 : ‘ — R 0N )
4 6 8 10
K+/KyithouBRB

@ P123-1%&A4F
X133 ERMELE

: : : — ae&sa:z»%-—}'.
0 10 20 30 40
T(s)

() BRBEER

E
z
2 5
o i R
..... AR AL E— ..
| —---BRBIZL BB~ ||
0 10 20 30 40
T(s)

® P2-15147 (Avae=0.01m?

2T
ii L —— Sy R "
o <-iof === BRBIZ £ BHL=FAX— ||
0 10 20 30 40

T(s)

© P21FA47 (Atme=0.04m2)
14 T=RAX—RINE

REEINL 2 BRI CERR T LTe b o, BEhEARERLE L
ebOTHD. TNTN, @P21 #4147, OP22 #A7,
(OP12-1 47, (AP123-1 A T/ THB. ZTNHLORZ LY,
BROI LD, AlELRE ERXEH I EIZX-T, HH0
IS ERERT DENKEL RBIEBHDB. Ee, -
5 & ¥,P123-2 # 4 7D L 58T BRB ZEET5ES,
BRB O#BIERE CHET 2 &, Beb K& Rl 2 RE SRS
ZEBHHY, HEROCEDEEERERRIED L LD,
P T, MR L VO BAND S, P1232 44 7D X H 72
HENZ BRB ZEE T A BRSNS, 21, AHIE T,
ERMOBREIZZRN 2D, ZOX 3 RBERITR-T=2 L
BORR. TEFEHR L, B4 OBSTORNEET.

4.5 BHEROREGE
FEITHE, ERERVEHERCREETIUTHECHREE
EZitETS.

- 835 -



%6 BRB Oz F R L BANISEOTS:

BRBOERE

IR 20 LB L, THEMREEZOTATRET S Z LSHEE
T, UFOXIHESN TS,
et 1 EEs
ISR 2 EEE
MRS RENEE £,), <805,

@ IPERE4 KEEE
T D5EITHE-> T, BRB ORE S icmdaOmiRIEE e FHE
5. B-1213, FEH0ERMICB W TEREBERERIC
B BERET 7 PORERIRET 0T HEEREH M
T LIEOTH (BEHOTHERT) OFKELANELOE
fBE7ay NLELOTHS.

H—13 ICRENBFEOTHOERIE, B—12 ITREND
T DI & P T 5. AIITTRE L LI BRI
I3, P21 ZA TEBRNMOZ A ATONTIL, HHESE L
EHET D &L DICBRBOWTERERET DI LBFETHS.
ZOMEANL, RIETCIRA- L BY THD. 2B, BRoIER

ga)mx < £,

Ea)max £2.0¢,

® ©® 6

BORE wmmemd | P gy R | SHRIELT | BREDS® lpreic s 2 RAVTH
BRBEL - — 11.943 - € max E max’ €y

0.01 7.935 11.258 1 69.80% 0.02363 20.11
0.02 9.708 10.703 90.15% 0.016%4 14.41
0.03 9.321 9.572 97.18% 0.01234 10.51
0.04 7.851 7.983 98.30% 0.01103 9.39
po—1 0.05 5.961 6.079 98.09%" 0.00997 8.49
0.06 4.450 4.575 97.36% 0.00872 7.42
0.07 3.330 3.477 95.94% 0.00748 6.37
0.08 2.664 2.864 93.28% 0.00689 5.86
0.09 . 1.995 2.330 86.10% 0.00613 522
0.1 1.349 1.813 74.5%% 0.00500 4.26
0.01 9.581 10.252 93.02% 0.01655 14.09
0.02 6.349 6.358 99.88% 0.01070 9.10
P2-2 0.03 3.387 3.387 100.00% | - 0.00799 6.80
0.05 0.916 0.921 99.38% 0.00426 3.62
0.1 0.000 0.000 0.00% - 0.00082 0.69
0.01 9.536 10.277 92.62% | 0.01744 14.84
0.02 6.068 6.068 100.00% 0.00886 7.54
P12-1 0.03 4.052 4.052 100.00% 0.00560 4.77
0.05 1.629 1.629 100.00% 0.00372 3.17
0.1 0.000 0.000 0.00% 0.00089 0.76
0.005 9.214 10.739 85.40% 0.02052 17.46
P123-1 0.01 8.181 8.207 99.71% 0.01204 10.24
0.02 4.748 4.748 100.00% 0.00600 5.11
0.1 0.000 0.000 0.00% 0.00078 0.66
0.0025 9.158 10.591 86.11% 0.02070 17.61
P123-2 0.005 8.181 8.188 99.92% 0.01173 9.98
0.01 4.261 4.261 .100.00% 0.00590 .5.02

* £ v=0.00118

25, WEED/MEVBRB ThoTh, P123-2 D1 5108
AD BRB #3Z L BETAH LT, ABICAE: LR &E
BLENTEDD, IEEOERETELTS.

46 IRILF—IRIE

RIERE CTIL, WEREEkSED I itk T, mED
EIRRARRT 5 Z & 2ik~ToRs, Z I TR AT
—NEBOBENLEEDD. T, TRALF—RINET,
IR DETTAN—T D EN—T O ERERDD Z LI
S TELN, TOEROBFNREF I —RINEL D,
H—14 EBEET X —RNEOBIEZ R Lo bOTHD.
()i BRB O2R2VBADRKIRER L TND. O P21 447
BT, BIERES 0.01m? DBADRNEZ E L - bDTH
5. EBERBEREC L VRN U A F—BOREEORIZ
RLTEBY, BARITDOS S BRB OBFIC L > TR LT
FNE—BERLTCNA. ZORICEB L, 2BRERINTXV

- 836 -



B0 B OREEIIBRB THB Z LB 5. @IS
b ERE 0.04m? IZLISBATHY, ZOBETEL, 90%
A BRB TRIRL TS, ZOMODF A FATONTHERH
s BTSN R~ DRIREEE L DI bOW, %6 T
5. AT, IEOTH LREOEAZAL, P21
B TR A2, BRB 2MRILY 5 =R X —8D
SAHENL TN, 72k, FFRIZE BRB ICRETHRNE
BOFHOBHEDNTHE LD THE.

4.7 BRB DIEUVTH

BT, BEHTZBIT A BRB KEAETAUTHIONEL
»5. XE 26N LB E, ST —FEENSRE LizHE, BRB
CUBEE SNBHHED S B, REUTHIT SUNBEL ENT
VB, Tl BT —FREOHESEAERNDE LN
b0 ThB. Eic, BRB OBEITERTMH PRI S
FTOESDRSEED & ZAICEF TS L LISFADRERTH
B. AR CHE—6 LV, BREEOTHI P21 ¥4 7Ol
A 0.01m? & LI-BE0, 26%L7s. T 2N
FEROBE LTS & B2WIHEITRD. HROZ LN, Wil
BO LRI, REOF AN < BT, ARUTETN
(2% % BRB ~ Demand %, EBEED L~ YUISLT
BB L L5, B, EHRLER RlETHT L L
15 P123-1 #A 70 Abrace=0.01m?2 D & F I, [EEOT HA
L% THBDOT, ZOHEAED BRB ICERSNAHHEIED
FHN 3% &2 5ETlE, BRB OIER ST BUENHD &
W3z kT, AFETE, MEe U-EREOBEEES
1y—RTholele®d, O 3%REDZHT IR HEIE
TR, & DR SRRBUETHDH, 1 2OBEL XS

5 ##E

AL, A BRESSEBICROT, IREEERER S
DIHIBET L—AORBEEEL, TOREIEBEIRIZONT
AT R T oo b D THD. UTIL, BbifReE
L5,

O B DHHFTIC BRB A LIRS, = 530K
DFEEEERT D - L1122, BRREET L AD

. EEFETIIRNWZ EEREDDT-.

@ R LA 45 BT, FRROBHO R BRB &
RE (P21 54 7) T5%54, BRB OBEFESKE 2
DL, MDIbHZBRRES Y, BEGRINEL<2D

BEMBHD (Abree>0.06m2).
® {EHEHH DI 45 ECBRB 2RELLSE, 270
{EIIC RS BRB 28555 7 (P123-2 ¥ 7)
BRI B R 5.
@ ORI EERNICIE 5 BRB OREREE:.
® AREFCHERE USSSEERons, BHOMmRS
B 2 ZRET 37250 BRB 1213 SULIADISE T HM
BT,
2B, ASHCTIL, BRB ORRES A 7 LWTHEfEL /T A—FIT
e OEE L. L, A5k EDnaEES CoRE
TETN B bODREHERRETT 5 £ TIRE STV, 4
%, BEHECRREEDSRNEIT) WERDB. £,
SRR L S b T AT (P TRLEED
BHZETHE) ISHLTOFRETHIOT, ZNLITHGT
X BREHEORSINEEND.

SEXA

D) IREEE, SeeEsh, BT : EEHEET L —ADRY
UBBIESENT 5 SERETAOTIS., M TR
Vol48A, pp.641-648, 2002.3.

) ISBEE, ML, X, BER . EEART L —
R4 R LB ISR & T I B 5 ERRAET
ge, AZAHETERIE, Volo7, 200312

3) ik B, DMENL KNS WEEHESY
Pz X BT — TR OTENA LA R
BTk BRE—, TAESITE, No.T66/1-68, pp.245
—261, 2004.7. ’ ’

0 WoNEY, Mgy, ERiSs, SREEE, B K
P—, BERE HRY — - TL—REFTHRCE
EEEBOMENLSE, METERE, VoldbA,
pp.1411-1422, 1999.3.

B INEY, SRMEE WMEHY, B, AP
Forie— o T L—R % W B E S SR O IRENMERE
B BHTE, METEHRIE, Vold6A, pp.547-554,
2000.3.

6 MEFRZ, KET, BAEY GRS —%ET5
RC BB OEEA S5 & A, #r THR0E, Vol50A, -
pp.951—958, 2004.3.

7 b BEUAML, HEEREHEER, SHUR : SRS
B — %A TSR OTHEE bk, 45 5 e
BT ES < BROTEREH T 5 v RUY
LFEERRSCE, pp.43-50, 2002.1.

- 837 -



)]

9)

10)

1D

12)

13)

14

15)

16)

17

Sopiith, iEsef, EEA—, AT, BEsEE b
BRH T —F RO AR EEEER X UTHEER
ICBI BRI, TAARTE, No. 731163, pp. 81-49,
2003.4.

SWHHRE, SHAEA, EREL . BEX N AMEOBEERE
BEICBITAEER S Ut LRI T A
AAREt, 556 EIHERRAT IEICE S BRESEEh O
MEREHIBS T A L v RY T ABEAE, pp.377-384,
2003.1. , ,
Eprpiih, M, RANMET, BRI EREEEE N
7 ABORHBERFIBIEEET L OTHRIER LT 5
BR%E, HRETHATE, Vol49A, pp.531°542, 2003.3.
KEFNE, FEEILR : ARSI 228 L
BIVEFRATR L UTHEER RoRE, SETFRE,
Vol494, pp.521-530, 2003.3. ’

RUEMASC, 4, /URHT, kOHH, Bamis B
BT L—2% AV FEMEEOTERERE, R%
S8 59 EFERENEESHEFEEEES, pp.367—368,
2004.9.

BJIEZ, &, BIFs  fBRIUF  / —T
—RAERVIEROTERRE, AAETSAE 16
MR R BRI AP R RS MR,
pp.67—72, 2004.5.

Samuele Infanti, H.T. Kang, M.G. Castellano : Retrofit
of Bridges in Korea Using Visous Damper Technology,
Proc. of 13%® World Conference on Earthquake
Engineering, 2004.7.

W=D, JIB—E, ERI%, % . REslckEs
ST ST 3 BRSBTS D BRI AT
OER, 54 EHEREATECE S BROMER
EHCBET B L ROy MRS, pp.35—42, 2000.12.
THES, PEER, A BETETAEHWEREY
AT WOFEEEMEHTRICEAET, 5 4 EIHERREAT I
ESLBROMBSREHI BT 2R Y T ARG E,
pp.93—100, 2000.12.

Filfez, BAET, HLEEE S5 S, 8

18)

19)

20)

21

22)

23)

24)

25)

26)

27)

- 838 -

HEE - SREUEHEH T 08GO ERE, B 4EM
ERHRATI IR ES  BROTEREHIET 5 Vo
DU BB, pp.263—270, 200012,
KPHE, B, BEE, HEES, SEE 585
EGTHEED 3 RTIERIENIAET LB ORE, 55
EHERRA T R S BROWERSHC BT 5
YRVY MEFRE, pp.351—358, 2002.1.

BE, IUTFEE BEE BEOE— REMOEEHEE
TOHEBOTEIEICE T35 5%, 5 5 EHMEREETR
FHECE S BROMEBRHIETA Y U RYU Y AR
3£, pp.35—42, 2002.1.

R Anat RUANGRASSAMEE, JII&— : U7
TNk LTO MR &> S— OB BT 55

%, TAFARIEE, No.759/1-67, pp.325—335, 2004.4.

NE—E, j@"’f?ﬁﬂ& ENE, E LR, BEE—,
AR | SERIOTIBREE, LS, 19922,
Fiefh, FBIIAE, €F—FE P-AYREEEL:
SRR OB RINE OB BHERE, A%
ETHFRE, Vol46A, pp.8T9—886, 2000.3.

Shen.C, Mizuno.E, Usami.T:A Generalized Two-Surface
Model for Structural Steel under Cyclic Loading,
Structural Eng./Earthquake Eng., Proc. of JSCE, Vol.10,
No.2, pp.23-33,1993.7. :
BAERNS  ERERE - AL (VIHEREHR, N
F, 2002.12.

Hibbitt, Karlson and Sorensen, Inc.: ABAQUS User’s Manual,
Version 6.4, 2004.

AASHEER S (SSC) : ARSEE D OB BN R
EpLTHENER LE, BSOS AR
BS (EEE  FEEH), 200310, o
AMEXS, BB, TR 7 T RICRELHE
7L —A® Demand, % 7 EHUBFRHRAT/EICESE
REHEDTERENIET 2V RUY ABRRIE,
pp:213—220, 2004.1. :

(200449 A 17 B=AD





