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Seismic Performance Design Method
Based on the Reliability Theory for Steel Pier
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In this study, the seismic resistance performance of structures is evaluated by the use of probability
theory. The performance based-design method based on the reliability theory using demand spectra
of yielding strength is proposed. In order to examine the usefulness of the proposed design method,
dynamic analysis is carried out for the bridge pier of the single pillar with square section designed
by the proposed design method. As-an analyzed result, we obtained as follows: 1) A target
reliability index has played the role of the safety factor well. 2) If the proposed design method is
used, we can do the design in which the damage index permitted by the structure is fully employed
efficiently. 3) If structures are designed by the proposed design method, they are guaranteed for
survival within specified target reliability.

Key Words: steel bridge pier, seismic design, performance based-design, demand spectra of

yielding strength, reliability theory, elasto-plastic large deflection seismic analysis
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42 | -1.26 | -0.37 52 264 0.73 62 5.79 1.69 52 8.77 3.12 62 11.20 | 404
43 | -0.78 | -0.24 53 3.03 0.84 63 5.93 177 53 9.00 3.22 63 1146 | 4.13
44 |-039 {-0.13 54 340 094 64 6.06 1.85 54 9.22 3.30 64 1.1 4.21
45 002 |-0.01 55 381 1.06 - 65 6.20 193 55 9.45 3.39 65 1197 | 430
46 042 0.10 56 418 1.17 66 6.34 200 56 9.68 348 66 1224 | 439
47 0.77 0.20 57 454 1.27 67 6.48 208 57 9.91 3.57 67 1250 | 447
48 1.14 031 58 4.86 1.36 68 6.63 215 58 1017 | 3.67 68 12.76 | 456
49 150 041 59 5.16 144 69 6.78 222 59 1042 | 3.76 69 13.01 463
50 1.86 051 60 541 152 70 6.91 2.29 60 10.68 | 3.86 70 1326 | 4.71
HHRDT. 1) 28, Hr =2.0 2% U CIENE b~b,~2,000mm, WE
(2) R EEW DEEEEAT t=t,~66mm OWiHE (CFN2) PEERFETH-T-.

FEMERBITOMIC, NERRBEXZ bR
LEOBRRBELHHETNIC L TROEZTREDES
EoHEEHZLENDS. B9 CHERRBEOEE
RICAWEETAET L E BB R LR, K,
S IR DEIBBRRE—~ A > MR LR EDOKFE
BNTHD. RMSBELNRE I, EERDAERS
BHERRBEICHET S, RRXTIE, HERBRRE
H,, & B REKEM S H,pe BE— & U TISEMARMT
BITS. EL, LERRBEARZ MLOBERIC
bi-linear BlDETHEFAE AW, LEERoT, B8
FRATIC & o THR O BT RN LSRR coRE N
ZHORVELRRE. ZOEEIZ, #7TH%E tilinear
A% U< i tetra-linear B EF N3 2 L CEfITX
5. LEBRMELHE LEBIL, KF0S, ZBRAT
BN LERL, TOMEEAKEEMDOEEBESEL L
oo LEDR->T, HEEOREL LTHWS B R
g BEOEDE I RBIERTERRETS.
_3EI5,,,

CB'H,,

O IR ARISEZENL, ELIHITHIXCH B,

UEDZ L 2Bk x, MATET N OEBEEREITET
&, RS BH/LND. FRPS, 4 =1.0 12 LTI,
W8 b~b,~2,000mm, IRE t=1,=55mm OWE (E5 1

9

T

rs—‘v
— e b,

55 BIMBTICLIBE
RIEiC/ONE 2 BEOWE» L 23 BEEROM
BURMIC Y U ORI G MR 24TV, HUBRE
EFNLEEEERICE S HEEEREEO 2 Y
RETT 5.
(MA DB

BT TOANHBRE L LT, ERERFZ Y o
REMBANBIO S S, DREHBO AN HER % FAV -
(R-6 Z2R). #4471 B DB B A MEEMN
Ape=400gal, 7 A 7O HMBEHOZNN A,,,=800gal &7
BEITENENRIBLFE L.
(BHBHROER

B O @B U CBHAMIT 21T - I 55 R,
B-10 287, Kb, SRIIEESh-BEET DL
=10, =20 OEERL TS, Ir6HELIRES
i, TRTOMBEICR LT, BEYWOREENHEEEN
KIE>TWB. E72, HKE t=4,=55mm OWFEN 57
B HTE, =1,=66mm OWEM»LREFNICH~RB L,
ISEEPRREL o> TRY, BEMBEMSELEDE
HERLLTWNBZ EB8bh5.

UEDHR»D, RRXTREL-MBHEETAE
v, EEEERICE S MEEEREEIC L > CiE
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(11) AHMEREN22(Armex =800gal), ¢ =tw =66mm, yr=2.0
E-10 HAERROSEEHO BT - L ARECOSE TG
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(2) l ﬁiﬂ%@HZ(Amax =400gal), tr=tw =55mm, /lT:1 .0
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(4) A F13 ERBN21(Amex =800gal), tr=tw =55mm, ur =2.0

AMAAMAAM,
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(6) A ﬁiﬁl%ﬁZS(Arm =800ga!), tr=tw =55mm, ur =20

Time (sec)

(8) ANt REN12(Amar =400gal), tr =ty =66mm, ur=1.0

Time (sec)

(1 0) A ﬁiﬁ%ﬁZI(Amﬂ =800gal), tr=tw =66mm, uT =20

Time (sec)

(12) A J1 3ty BB BN23( Amax =800gal), tr=£» =66mm, 7 =2.0
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N-S | 21
B4FT | 1005 REREHILE 72 RERFRBEMAREE
KEHREGHRGFAENMEE | N27W | 23
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shs.
BB, ARERIBESNEREOL L TELRELD
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ERdH 5.

6. R

WX T, MBWEETNVE LT, BREBRRER
N7 MEBL, ZOREETAVERRLUEL. ¥/,

TOMBREETFANEAVEHEEEREEZRE L.

EbIT, ZOFETRH L BEERR MBI <
LB 2TV, ARRFEORYUMEIRHFLE, &K
MXTRONEBEREZEBNTIE, UTOL>ThHB.
D BELT5EHEMEEL I T BLEOREEE
LTW5.
2) AREEILLD L, BEDCHREINIBEEEL+
FIEPLTZRENTE B,
3) AFHBICL DL, BEYWOEELEEERRADNE
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