38 4
2010 7

Journal of Hohai University Natural Sciences

DOI 10.3876/j.issn.1000-1980.2010.04.016

2.
2
TU318.1
1
72008
1
1.1
1.1.1
3 4
1.1.2
2010-01-20
1966 —

12

420

10 1

BK2008359

1 1 3 1
210098
210098
468-8502
A 1000-1980 2010 04-0436-06
90
36 2004 CECS160—2004

JTG/T B02—01—2008

09Y13
. E-mail bhji@hhu.edu.cn

Vol. 38 No. 4



437

4
2
1 2
Table 1 Seismic performance objects Table 2 Damage levels corresponding to seismic performances
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Fig. 2 Process of performance-based seismic check



38

438
4
Mt S 075
Mtota] ’
Meff_ Mtotal—
4
a 2
Rd Sd b R(l S(l 1 C 1 Rd Sd
d
2 2
2
2.1
Sd
Rd
2.2
R 3y 8,
9
a. 0y
P )
5 = 0.0670 .26 03<R<09025<4<050<P/P,<0.2
v [(1+ P/P) RVA]
) _
L Tt PO/'IEI;” IR 03< R<07025<24<0.50< P/P,<0.2
y + y R[ A
.y 0.25 _
5= i m T2 0.25< Rr<0.560.20< A <0.50< P/P, <0.3
y y f s
P— P— R— 5—
A— A
b. ? S
eu
€y 0.24 2.8
Su 2 2 . 1.
& T R-0225 14 N/N, T 1o/, 06 s 02< Re<OTO< NN, < 1.0
&y 0.7 3.2
&y RAS®_018 P 1aN/N, 2T 1e NN, S 03 Ri<050< AN, < 1.0
ey e, N—o N,—
2.3
S 8[]13){ . 8[]13){
3
Pushover -



439
b. Pushover
ESDOF
C.
3
3.1
Or
6]i|)1R
3.2
2 a b
10
6 (5\ 0.75
o 556( g“X) Z%6 s = 0.00339 10
8 8 ‘ 0.7
e 1%6( g“*) _ géé s = 0.00303 11
Sp—— h— — s
10 11 é\max 8R‘
3.3
10
ORONE) SlimR h/1000 h/300 h/100.
@ 8limR‘
4
4.1
3 a
3b
3¢ Pushover

bk b
L m KT
ol LTLLIL] §
| S| Fammmmns
a B
Lo | T
(o) il (b) ZsHaRim (0) A1 I EHE T

3 mm
Fig. 3 Analytic models for steel piers unit mm
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0.7 2900 mm x 0.7 = 2030 mm.
2 0.01.
4.2
Pushover 3 630 mm.
3 Pushover
Table 3 Analytic results of Pushover
P/MN H,/MN H,/MN 8,/m 8,/m K/ kN ! K/ kN m-!
16 9.836 13.458 0.125 0.630 81235 2476
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Fig. 4 Bilinear model of restoring force derived Fig. 5 Analytic results of dynamic
from Pushover analysis time history response
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Table 4 Check results
8,/ B/ " Ry B on/ ’. S SuR,
mm mm mm mm mm mm
630 1.32 477 282 1.05 296 0.62
170 1.10 155 29 30 0.19
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Check method for seismic performances of single-column type steel piers
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Abstract For the seismic design problems of steel piers under earthquakes firstly the basic process about the
performance-based seismic check PBSC  method was determined and the verification method for performance object of
single-column type steel pier was put forward. Then according to the correlation between the seismic performances and
damage levels how to determine the seismic response caused by the design load and the design ultimate value of structure
was analyzed. The check formulas of structural safety after earthquakes were established. The constraint conditions were
given by verifying two performance factors of displacement and strain. Finally a check case of seismic performances of a
single-column type steel pier structure verified the reliability of the PBSC method. It is concluded that compared with the
existing check methods the PBSC method is of clear concept high precision and easily applied in projects.

Key words performance object single-column type steel pier seismic performance check method
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