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Parameter Sensitivity Analysis of Seismic Response of a Continuous Rig-
id Frame Bridge based on Grey Correlation Method
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Abstract: In order to further study the seismic response law of continuous rigid frame bridge, the numer-
ical calculation models of continuous rigid frame bridge under different working conditions are estab-
lished. To fully consider the negative correlation factors, the longitudinal bending moment at pier top
and pier bottom and the transverse bending moment at pier bottom and middle span are selected as seis-
mic response indexes to carry out parameter sensitivity analysis based on the fiducial error analysis meth-
od and modified T's grey correlation analysis method. The computational results show that the longitu-
dinal bending moment at the high pier top is more sensitive to the power curve of beam bottom, while
the longitudinal bending moment at the low pier top is more sensitive to the high-span ratio at root of the
beam, and the longitudinal bending moment at the pier bottom is more sensitive to the pier height ratio.

Besides, the transverse bending moment at the high pier bottom is more sensitive to the high-span ratio
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of the beam at the middle span, while the transverse bending moment of the low pier bottom is more

sensitive to the high-span ratio at root of the beam, and the transverse bending moment at midspan of

the girder is more sensitive to the high-span ratio of midspan beam. The presented procedure of sensitivi-

ty analysis method can provide reference for seismic design of continuous rigid-frame bridges as well as

disaster prevention and mitigation.

Keywords: seismic response; parameter sensitivity analysis; continuous rigid frame bridge ; modified

) . - .
T's grey correlation; fiducial error analysis

51

[l

I Ak R A2 g5 M A R I, 2 B A T
I R A B . 100 ) TR BE 3% 22 NI A 1 XL A
BB R R AF, N ) 43 A A B B BORE ) 5 SRR A
R P e R T2 B R A 2 —
M3 2 — N 1R 22 0 [ R, W SR 45 F A Dy BE Al
A Ar R TR, — B A B R A ok B R HR OF &
Fgk ARG FES S H L, IR Sk R B 4 5 2 7 i
N 2 BRI G B, 6 B SR R i B B R K T
ERAREZER FMSHEN,

S My G454 3l T e ) LR R 2 AN 2 i Y
RSB S b R B R A L BT X PR A R A 5K
XU A M AR RS2 e, [N Ah 2R HUR T i 2 05
Ho WY oshizawa S 35 58 16 B 43 BT 125 4331
THEL T =R [ 2 2 W RS M 0 52 30 w1 o R
BTN TR SR S B E T R B i
SERIAL A M BE TR R BE . T . Guo 553 i X K 5 W1
a7 A 453 5% 57 6 Wi IO 1) K S0 00, 43 A 1 ORY i BELJE 2%
XA YU VERE R SE A FLAEE . AL, B9 5 T S B A
F o B IR AL 2 P A R W R R 3kE
SB[ AR L BT T o R S A 4 1 B IR
A, IEE— 20 0 1 AR S Dl R iR i B R
fig . TR S IAE S R T A S B A5 1 M R
IRAE L Bl F B ZE b R 280, 15 3 IR B+
PR TR P 0 4 5 A A TR B A B R PR RE R OC R
D.E.Choe %§"*/45 4 G0 B 12 TR e 3 % 15 1] 56
F 00T T AR R AR T ek B A R R AR O
AL BRAFE A SRS, T bR S B A R L
P, DRL I G e v B 5400 b 72 50 B A 32 5 WL A 51 )
TR =N DG S R A O | s s A ES R S o A= ) |
RPN T30 AR S S BR5T T MRS
I 325 252 ) 7 ) i 7 LR o 39 1 AL A I 3
Harichandran-Vanmarcke A1 T p& %t £ & A
Amin-Ang A3 AL BB Y B3t T % IR MR =S

806

[i1] 72 S %) Al SRR N T s B s R O R OBLER
Vi S 3 RS RY  S% % W AA A7 AE 5 08 1l R VR R i
LRk Z T REMEIEAT T 30T

SR, O A A 58 IR K 2 R H B AR i 5%, oK
A I8 2 2 2 8] 1R A DG B kDL g o 4
A HlL R W NG A% DR 2K BEORR R B T A X i
S W A5 M M A= g Ry R £ B RO B R OR S £
ULo PR, AR SOBE LSS 3 252 IR B Sl BF 58 6 42, B
Xof M G 28 b A S, SR P R o M R 22 5 ol iE T AL K
O G HE 4y BT 1 TR 25 B 5 IR 45 S 40 T pE G PE
Femh b, UEAT 8 B2 WK AT Hb AR Bl e N Y S R
PESTHT

1 BERBEHHETEXEKSTE

T8 BRI b i e 2 6 3 5 IR A A 48 AT B A
BN 66 m+120 m+66 m. £ RN S IR E L
AR, 2 E B 2.4 m 1.8 M £k i AR
BIIEALT .2 m FEWTE AN 1R . AT ALSE 12.5 m,
5 v T A JRE 0.28 m, JIE A JEE 0.32 m, 37 8 Ab T A J5
0.4 m, JIKHRJE 0.9 m, Wi MR, THHFECR
FHAS S5 155 B0 3 BE B, B ) BE B 5.5 m, I e BE JE
2.0 m, Hoh 223855 39.7 m, 45 BUES 49.6 m. B {E A
T G2 5 SO R B R TR U [ 4, dn R 2
s o EEEl-Centro P 2847 M= 30 J1 i #2481, B

Fsf i R 2R 4N & 3 BT
¥ 6.25 — 6.25 +
] 0280 a0l T
2.40
0.32
—275—4
7.20

[0.90

For—f #fm 7
B 3R A R

Fig.1 Cross section of the girder



K2 Hfamsis

Fig.2 Numerical model
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