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Seismic Isolation Design for Bridges on Lead-Rubber Bearings
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ABSTRACT

The concept of seismic design was induced in our country which was poor in it for the
scarcity of recognition and insufficiency of funds. Recently, many specialists are enforcing the
provisions of seismic design. But because seismic force of seismic design is very great and all
the seismic force are concentrated on the fixed bearings and substructure, the bearings are
destroyed, so that seismic design lose its basic concept. In addition, when the earthquake
which exceeds seismic design force takes place, the bridge is collapsed.

For these reasons, the developed seismic isolation design concept was appeared which
diminishes seismic force itself by period shift and additional damping, distributes it to each
superstructures evenly.

Therefore, this study introduced the method which combines PC-LEADeR(design program
for LR.B.) with SAP 2000(linear elastic analysis) and performs the seismic isolation design
more elaborately and simply, verified the propriety of that method, and examined the force
control of L.R.B.
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HEPL T2u FEAYAY HA2HMER FHE o430 ¥IEAE LRBAA =213
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W | 3aAs | FAAE | 158F | FRZA K, K. F K,
1 62.2 11 10 5.48/5.04 1662 19.61 813 217
2 95.2 13 10 7.48/7.41 4019 3113 11.43 361
3 95.2 13 10 7.48/7.41 4019 31.13 11.43 361
4 62.2 11 10 5.48/5.04 1662 19.61 8.13 217
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2R E 1.18 085 0.016 | 6943 | & A A PAp:s
3AR= 1.00 1 0.82 | 0.084 Ao AR
4R EE 0.46 2.16 0026 | 003 Ao SARE
53 EE 0.46 217 0003 | 015 | mzute] WaARe
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E-3 REYPe d@ 2 U 2 Ay

DISPLACEMENT (cm) SHEAR FORCE(t)
HIST. | Linear Blastic |LEADR| FINT | Lhocar Binatic |LEADeR
P, | 162 19 (+1.2) 22 | 105 | 102 12
P, | 181 20 (+1.1) 26 | 164 152 195
Py | 184 20 (+1.1) 26 | 161 145 195
P, | 19 20 (+13) 22 | 112 109 12
PERIOD 14 1.37
SUM 54.2 50.8 63

* Pier Copping5-oll41¢] ¥ ¢
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E-4 EFAZYF] i H9 ¥y R AdY

DISPLACEMENT (cm) SHEAR FORCE(t)
HINE | L onetc |LEADeR| e | 1 Blastic |LEADeR
P, 15 21 (04 | 25 147 710 G127
P, 155 | 22 («04) 27 155 | 197
P3 153 | 22 (x0.3) 27 154 197
P, 14 2.0 (+0.3) 25 10.2 127
PERIOD : 118 1.37
SUM 55.8 529 - . 64.8

* Pier Copping-oile]l ¥4

E-5 AgolFHNYE VTR & 7 ¥y AYE v
LONGITUDINAL TRANSVERSE

TIME | LEADeR & TIME | LEADeR &
HIST. |Linear Elastic|“EAPR| HIST. |Linear Elastic|'EADER
v
carng 1 100 % 112 % 134 % | 100 % 142 % 174 %
Displ.
S
carme | 100 % 94 % 116 % | 100 % 9% % 116 %
Force

32 534dAE & WRHAG A3 LAY w2

¥-6& Y% 2oz AN ARHH WAxH 3F ¢ IFA e @ 2 BAS
255 v ug golvk. wEWF] A9 AFRYPY LHFIIE LisecE F7|45L 034 secol
DEAZe A9, THENE 07secE E7)AEE 048secE UERRT ZEHzhiake] A4S 3
W owzbe] <l WA MAH(123/8=1541)2 HALAE 2Fe w3 HA=H(567/8="T05)
o] 15 AEoly, AAMAY nge 27t HAYHE d4SE DAL WA A g3 v
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B-6 EZH{ZA L A WAnFH AJLF H4AY v B

Longitudinal Transverse
Displacement(cm) Force(t) Displacement(cm) Force(t)
Conv |Isolation| Conv |Isolation] Conv. [Isolation| Conv. |Isolation

Deck 11.3 28 3.2 1.77

P Pier Copping 23 1.2 0 84 32 0.27 414 118
Deck 11.2 2.8 2.1 1.78

P2 |pier Copping| 112 1 480 131 21 0.23 480 124
Deck 113 29 21 1.69

P3 [Bier Copping| 46 11 0 129 21 0.16 567 123
Deck 11.3 29 26 1.59

P4 |Bier Copping| 32 1 0 90 26 0.19 280 | &2

Period(sec) 23 14 0.6 12
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oz AT FAAALE SA AFsE Aol 7M.
33 LRB.Y dF =4 7%

LRB.Y 8% 23 71%& dolur] 98 2L B-78 2o} v 712 Z¢2 widstq %27
weko] ik A AP B9 12 BE HAL LRBE @ RoZ oA AA: OE B¢
o] A#e viasE 71Ee] €0k 3% 2 R A 32 4% F9 F 24P, P) R 929 F »
ZH(Py, Pool HAE Ayko] v Aok3ichE= MRS, I A4 ALt AAH S HAH) 9
& SIS wdetn, YrA] ZE sEF2 LRB.E wddt Aol B % 45 EE SEF R
SRS wdd Relth

E 7% 2ol A% 2% F99 F P, PIY 7lZRe dAste AdY E RAESL FS 1
of wla) 59% ZAFm, W 1, 4 w2 7 xR HASE A9Y R RAEE Q%FE F7t
ok =¥ F 32 1, 49 w7 V2 R4 B e dAdY R EHEE 67%HE Ao 9E,
Y9 F AP, P 7lZRd 24se Ady ¢ RAEE 4%AE FUHAG @ AS 4E
gwe Yol m ol L{FFEIIF LosecH Hol FEEHE zFo] uj$ gt 8§
At Brtxol st glemz Wi Agsts e A S 1o HH B5~79%HFE A Y
ehgon, ¥9 EF Hd 75emy LAk olskge] LRB.E 712N AAE nde] AgY
2 2AEE dE dRFzo] Fuis 2AE ZAH2E FAAYLRA §F 2A7IFol Hold
< 4 & U

4«
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#-7 LRB.S &4y ndd B 39

Pier 1 Pier 2 Pier 3 Pier 4

S M S M S M S M

Case 1| LRB.| 118 1770 [LRB.| 124 1860 | LRB.| 123 1845 | LR.B. 82 1230

Case 2| LRB.| 168 2520 |Elasto.| 512 768 |Elasto.| 52 780 |LRB.| 168 2520

Case 3| Elasto.| 384 576 |LRB.| 1792 | 2688 |LRB.| 180 2700 |Elasto.| 384 | 307.2

Case 4| Elasto.| 148 2220 |Elasto.| 2224 | 3336 (Elasto.| 2192 | 3288 {Elasto.! 1456 | 2187

S: Pier base shear force (t). M:Pier base moment (t * m)
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1) PC-LEADeRS} &4 814 Z2adg oj&8iA 4L AFde vdy AdolHadE 7398 <

& ZAzel vmitd, M B¢ wFW OH: 10%, 2EAZ4WEL 40%RE A L3R,

AAY ZdNE HZe Agoln, A A IZFL 6%, RFHZLL 5% Aol& Hd

o2 B dFdAM ol8F ¥Rl E}%:} ¢ & ANUTh

2) $YE 2P AAMANE A5 WIALANE drg HH] AAHE 15 HEFFATE

ol Wt mze AAYHE 12577 &9 £ doH, B EEE AT dE -7z o
2 2 I ZR(AATE)FAAN T TAME ¥ 4 glo] LRB.E °]8% ZFHA

A, AR -4 WANT ZFE FA 2E5E £ e Rez dodn.

3) ¢4 LRB.E A3 23 A4S Alold] AIHE axHez FuiAd + Ut

E ATE B8 7189 WRAA vis dAAge] Bt FEHolge AL AT F AN
o0, o2 LRB.Y siRHo tigd ATF7F o|FolAol 33, AILAE A WAE0l =&
3 wtEFoloF & Aow FEr.
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