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Dynamic finite element analysis of a landscape sluice in Shanghai
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Abstract: Seismic analysis should be carried out for the landscape sluice which has the risk of earthquake. As an important mr

merical simulation method used in the engineering field, finite element method has been widely used for seismic analysis. In this

paper, a landscape sluice in Shanghaiw as taken as an example. The response spectrum method was adopted to simulate the seis

mic response, and the additional mass method was adopted to simulate the earthquake dynamic water pressure. Finite element

software ABAQUS was used to perform the numerical calculations, to analyze the stress and displacement of the sluice chanr

ber, and to verify the validity.

Key words: landscape sluice; response spectrum; dynamic analysis; finite element method; additional mass
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Tab. 1 Statistics of the physical and mechanical properties of soil
o o . I 45 P B e o
/ kPa ©)
! Fe At 2.73 1.84 0.99 0.926 18 20 4,98 9.96
° W pk -+ 2.70 1.86 1. 49 0. 824 5 31 9.96 12.95
» WA OB Bigh 1 2.73 1.75 1.34 1.153 12 18.5 3.28 4.92
Y W JFE L 2.74 1.67 1.29 1.399 10 11.5 217 4.34
%hE1 1 2.74 1.73 1.52 1.195 12 12.5 3.04 6.08
b2 ﬁgiﬁﬁ%ﬁ‘% 2.73 1.79 1.52 1.015 15 19 4.35 10.875
%31 AR E ML 2.73 1.78 1.58 1.017 14 19 4.74 11.85
%32 R E 2.73 1.79 1.54 1. 004 15 19.5 4.84 12.1

1.4 A fH~

AR A BRIGHAE ABAQU S 3k 47 % (A BEAL , 5 70
5 AT FRAEA 15 R AR L LR R A L
TS 15 53 98, [ AR R L0 W% 5.
T I 55 B R SRS T S TN K B S, FL O A 4 I
G 5L (RS T I3 IR, BT ) 4B 4, A Sl

1 008 83945 fi4 . KA C3D8 STtk AT Hfl B 40l,

* 906 + X ¥ AT R

TCHRIL 959 141 A, AN FHEHES 2 [a] (¥ BEHE, $5 LT pi %
o KA I 45 R (B NSt B oG T I ABAQUS KIS
TREFEI . B 4.8 5.8 6 2 g 45 A R P | ) 5 Bt
LI S 355 BEREIL Pl o BT DU SR 3 St I KP4 R,
JEG 3 it o ] s £ AR

MK i 45 44 52 ) 10 S b Al ok 3, & — 7 Th AR 52 8 )7
AR, AR Iyt # A . Nt T 26 S o L



k. LI 3 5 A R T

2

Fig.2 Longitudinal section of sluice chamber

3
Fig.3 Transverse section of sluice chamber
2
Tab.2 Statistics of the physical and mechanical properties of concrete
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Fig.4 The whole model

5

Fig.5 Simulation of sluice chamber and pile foundation

6

Fig. 6 Simulation of wing wall and pile foundation
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Tab.3 Natural frequency and period of sluice chamber
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SRR K A A+ B

7 (A m)
Fig. 7 The dynamic displacement of sluice chamber 10 ( B m)
along the river (unit: m) Fig. 10 The total stress of sluice chamber along
the river (unit: Pa)
8 ( %47 m) 11 ( HA7: m)
Fig.8 The dynamic displacement of sluice chamber Fig. 11 The total stress of sluice chamber per pendicular

perpendicular to the river (unit: m) to the river (unit: Pa)

9 (¥A7: m) 12 ( HA7: m)
Fig.9  The combined staticand dynamic displacement Fig. 12 Vertical total stress of sluice chamber (unit: Pa)

of sluice chamber along the river (unit: m)
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