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JAERI-M 9447
Study of Simplification of Model on Vibration Analysis

of Vertical Two-Dimensonal VHTR Cbre

Tatsuo IYOKU

Division of Power Reactor Projects, JAERI

(Received March 16, 1981)

Because the Experimental VHTR { very high-temperature gas-cooled
Reacroe ) Core consists of aboﬁt 2000 graphite blocks in total and each
block can move individually during seismic excitation, it is important
to know behavior of the core under earthquake. As a step of aseismic
study, full-block-model is simplified to Tump some blocks and the model
analysis was conducted. The present report describes feature of simplified
models and vibration characteristics of two-dimensonal vertical slice core.

Results are as follow:

(1) While the 8-block-model analysis is useful for parameter survey,
the 10-block-model analysis is accuracy satisfactorily for detailed analysis.

(2) The increase of simplification of analysis model decrease§ soft
spring characteristics of the column and shifts gradually the resonance
frequency to high frequency region,

(3) The practical range of simplified model analysis is limited to
input wave acceleration level.

(4) 1t made clear that input wave frequency, acceleration and oriffice

gap width had effects upon vibration characteristics of the two-dimensonal

vertical core.

Keywords: VHTR Core, Seismic Analysis, Simplified Model, Graphite Block,
Vibration Analysis, Vibration Characteristic, Oriffice Gap,
Two-Dimensonal vertical core, Resonance Frequency
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Fig. 2.1 Reactor vertical view of VHTR
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Table 3.1 Specification of each blocks
Length Weight Mass Moment of inertia
Parameters
{cm) (kg) (kg-szlcm) (kg-sz-Cm)
28.5 19.1 0.0195 0.924
Fuel blocks
21.4 14.3 0.0146 0.302
28.5 15.4 0.0157 1.75
Oriffice blocks
21.4 10.2 0.0104 0.62
28.5 52.8 0.054 2.05
Side blocks
21.4 39.0 0.040 1.60
Support block —_— 357.7 0.365 —_—

Table 3.2 Constants with bloeck impact model
Vertical direction Horizontal direction
. Spri
Block type Spring pring
constant | Damping coeff. |constant |Damping coeff.
(kg/em) (kg-s/cm) (kg/cm) (kg-s/cm)
Fuel block
25000 16.0
Oriffice block 12600 8.0
Support block —_— ——

Table 3.3

Calculation data of dowel pin

(kg/cm)

Spring comstant

Damping coefficient

(kg+s/cm)

Gap between dowel pin and hole

¥

(cm)

12500

.2

0.05
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Table 4.1 Evaluation of spring constants with block impact model

Item Case 1 Case 2 Case 3
Frequency
A A A
Horizontal characteristics
di ement
isplaceme Deflection mode
A A A
of a column
Vertical Frequency,
B C B
displacement characteristics
Frequency
B B B
, characteristics
Reaction
force Distribution of reaction
A B A
forces in a column
Distribution of dowell forces
B A A
in a column
Note A : agree well with the detailed analysis results

B : agree approximately with the detailed

analysis results

C : not agree with the detailed analysis results
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Table 4.3 Evaluation of simplified model analysis
Simplified model
Item
10 blocks | 9 blocks 8 blocks
Column deflection characteirstics A A A
Frequency
: B B C
characteristics
Dowell force
Distribution of dowel
A B B
forces in a column
Frequency
A B B
characteristics
Reaction force
Distribution of reaction
B C B
forces in a column
Frequency
. L B - C
Block impact characteristics
acceleration Distribution of impact
B B A
acceleration in a column
Note A : agree well with the detailed analysis results
B agree approximately with the detailed analysis results
C : not agree with the detailed analysis results
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