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Fig.1 Agqueduct cross section

B2 KkGERuk-AREEBRSFRER
Fig.2 Dissociation of water equivalent

spring-mass system

1.2 EEEZEEMZERERAERANZER
NS HRE

M E RS TR AR REART
WU HBEABBRGEMEE KRS RET
WEERER T, KSR IR ZEWE 1 Fos, B4
S R A O, = B AR AR R R BRETE O o R
ERARREE, BEEZ DB LES, HER
T (4 T MR 2R AR 45 A 2, B AT RO £ B8 0 1 o Bl
(AR R BUETE 0 o) MR ALRS o T y B 69 5
LR o Wz BN E AR w ARG L S
B o, & HER 3 B X Wi iR o F R
F—RRRERBIL, W Mo Mo My 09 45 181 £
BaR u, u, us. BHRERITHE 2148,
A EA 10 4~ A BB, P55 I8 M AT #2440 R
M, R BN AEHEA & WHRITKER
T, MR B A ITTHIRE KPR w B 0,

HER & B KB N(2) 18BN 3 K Hermite 27
K, ARG BERBIN, () ] RERHE—RE
RGN RN, ()] BB 1 KE
i K.

ful*=[y, ' u;

”7’]—[;{”#2:[”; v’ v; lfl]T;

twl =[w, w] il =[d. ¢ ¢ &17;

{ u, bo=luy us U,y Uy urSj] T
FASBEEEEIET 7 e T A R R B TRy
R AERE (K]

HMERGES N EABHEEE" T, FHE
TR BT B (M] .
rIgJeKF 0 0 0 KPR Kyl (K, s
0 Kl o 0 0 0 0
0 0 [K) 0 0 0 0
[Kle= [ 0 0 (RglerlK,)e 0 0 0
[K /PR [ 0 (Kot PR 0 0
[Kus, ﬂ]l'R 0 0 0 0 [Kya, MJPR 0
L [Kusa PR 0 0 0 0 0 [Kys 5 PR
r Ml 0 0 M, ) [ 0 0
0 M) 0 0 0 0 0 1
[ 0 (Ml 0 0 0 0
(M= (Mge 0 0 Wagle  MyunlR Myl My 50PR |
0 0 0 My glPR (MR 0 o
0 0 0 My 4,]“’R 0 My 3R 0
L o o (] (M5 d,]PR 0 0 M J‘,S]F’li’_

SR FH B A BEJE MR A2 78 58 B T BH 2 A B
[C] =ay[M] +a,[K].
Ao, ATHTRBHE:
2w ,0,(& 0, -&w,)
e
Kb w0, HERE— B NEME ¢ 6 R
A B 3% 24 FH e L.

AR B AR A AR R S B TR
K I T A5 A A B | R B4 P A REL B
MR, CREEEERREMABERTHORES W
MR

Mlil +Cli} +K{ul = -M(Di, (5)
Kb M. C. KGR ABEEERBERREME K
FEJE B BEARRIBERE s L) lal R iwl 40500 BEAE
F Ge AR X T b TR B 0 R L A B B

2 BBEEBIRMAEITH

B Kb TR S B B i 7 R )
B — B RV AT A B, I 3 TR, R T T
W 43 A % LU ABE 6 VAR ST AR AT Ak o — B B B
R B S B S U AR 1 S Sl R A B 1) B R A

=2(§2w2 _flwl)

2 2
W, — Wy

o7 y Oy



130 MM KE¥XR(I¥R)

P REROKIE N H RN o, LR N
L, WP RIEE A ELL B EE AR A, WiE R
BE ) A AT R 45 B AR VR A, B 7E [ TS & 1 A AR
Foxo'z FHBEH HFBERBREFHN.

V=0 (x,2)ef] (6)

¢ _
thﬂo (7

z
RN 0 x

Z

(a) RERE (b) P HAHA
B3 SyENTEEMTERR

Fig.3 Single pier aqueduct and calculation model
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Tab.1 Transverse frequency of single pier aqueduct under cases rad/s
R T8 TH2 TH3 KA S B R
Bk 3 Py X T A AR T mim
1 19.53 19.50 8.97 9.01 2.73 2.74 2.76
2 123.31 122.23 77.86 77.97 7.09 7.10 3.94
3 346. 10 342.41 191.88 192.62 75.66 74.63 4.82
4 672.76 671.02 379.72 382.80 192.15 190. 18 5.56
5 1091.75 1 109.31 695.49 704.19 378.68 376.72 6.22
6 1 601.37 1657.18 1 128.69 1143.31 694.93 702.94 6.82
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Dynamical Analysis of Large Scale Signal Pier Aqueduct
with Fluid-structure Coupling

XU Jian — guo, WANG Bo, CHEN Huai, XU Wei

(School of Environment and Hydraulic Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Based on the aqueduct beam element dynamic model with fluid-structure coupling, the seismic re-

sponse of signal pier aqueduct under earthquake is calculated. In this model, the transversevertical.longitu-

dinal deformation and restraint twist deformation, as well as the fluid-structure coupling between aqueduct and

water body are all taken into consideration. It is shown the correctness of the solution. The model is practica-

ble and the calculation results provide consults to the anti-seismic design of aqueduct.

Key words: signal pier aqueduct; fluid-structure coupling; vibration frequency; seismic response



