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Abstract: The intention of this paper is to research the mechanical properties relationship between the three—
dimensional isolation bearing and the two—dimensional isolation bearing. The new disc spring transformed from
the traditional one consists of the vertical isolation bearing by a stacking way. And the vertical isolation bearings
and the LNR are combined into a novel three—dimensional isolation bearings. Tests about the horizontal and
vertical mechanical properties of the LNR, the disc spring vertical isolation bearing and the 3D isolation bearing
were carried out respectively. Analyses were conducted on the relationship of the mechanical properties between
the 2D isolation bearings and the 3D isolation bearings under independent conditions. Test results show that the
vertical stiffness of the disc spring vertical isolation bearing varies linearly with the increase of compressive

stress. And the frequency has little effect on the vertical stiffness of that at low frequencies. The horizontal

KimBHE: 2017-06-10

HeWB . ExRBERBIFEEESTIE (51578168); | AECIHIINE (2014TX01C141)%E)
EER . FEE(1993-), B, WiLigeE, EEEMENREIE MR TS E RIS
:‘EW’E%‘: IKEREE(1972-), B, 1L BT, E%M%FBKWK&FBTF‘I&E@E’JH%o
E-mail.: shency@gzhu.edu.cn.



%4 H

FAEAESAE  — Pl = AR S RIRGRTR 95

stiffness of the 3D isolation bearing is slightly lower than that of LNR in the independent state. The effect of LNR

on the overall vertical stiffness of 3D isolation bearings is not significant.

Keyworks: Disc springs; LNR; Mechanical properties; Three—dimensional seismic isolation bearings
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Table 1 Parameters of plain rubber bearings

25 Bfg
FLi%/mm 5
HEMIRIEEE o 2
B EE n 14
(RE) AR FE /mm 2
FHHE /mm 15
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Table 2 parameters of vertical isolation support of single

barrel disc spring

ZE NS
ML (D/mm) 180
N (dimm) 92
ML (dy /mm) 16.5

[ (o/mm) 5
HBRAFE (hy /mm) 6
= (Hy/mm) 11
SMRE (N/mm?) 2.06x10°
TAFARE 1 0.3
HETTR 235 11 S
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Fig.1 Test model of single disc spring
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Fig.2 The effect diagram of three—dimensional isolator
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Fig.3 The ratio between the horizontal mechanical property of
LNR isolator under different shear deformations and those under

100% deformation changing with horizontal shear deformation
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Fig.4 The ratio between the horizontal mechanical property of
LNR isolator in the case of different frequencies of horizontal
loading and that of 0.33 Hz loading frequency changing with

frequency of loading
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Fig.5 Comparative analysis of pressure —displacement curves

under different stress of vertical isolation bearings
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Fig.6 Curves of vertical stiffness of vertical bearing with

compressive stress
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Fig.11 The ratio between the horizontal mechanical property

of three dimensional seismic isolator under different vertical

compression and that under 5 MPa compression changing with

vertical compression
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Fig.13 Comparison of hysteretic curves of three dimensional
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shear deformation at 6 MPa
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Seismic Performance Analysis of Main Container of ADS
System Based on CEL Method

LIU Junhua, HUANG Tiancan, TAN Ping
(Guangzhou University, Guangzhou 510405, China)

Abstract: In view of the acceleration driven system without the traditional large volume of nuclear power
structure protection, the main container of the system under the action of the interaction between the fluid and
the structure will be on the container itself and the impact of the structure. Based on the CEL method, the
coupling effect of fluid and structure interaction and its influence on internal components are mainly considered.
The finite element analysis of the main container under earthquake is carried out by using ABAQUS. The
displacement response of the fluid in the main container is analyzed and the influence of the fluid displacement
on the safety of the main vessel and its effect on the dynamic amplification of the structure is analyzed. By
analyzing the results obtained by the relevant seismic performance of the container, and considering whether
there is a need to take shock absorptive measures.

Keywords: ADS; Fluid-structure coupling; seismic; Power amplification factor
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