
MASTER
A STI'UY Oi- S'l KITTL'RAI. ATI AC'ffM!'..*."! S OF A l'OOl.

1.MFI-JK VhSSKI. TflKOCOH S h / S M I C /•..'.•AJ.Y.SJS 01-

S J M i ' / . i r / K i j •ifii-;i-:i. D I M I - . N . S J U N A I . n : ; m . !.i.r.Mi.:n

II . Aln:n-(l ;I

P r t ' p . - i r i ' i ! f o r

r 5th SMiKT C o n f c r c i c

IScr l i n , ( k ' r r n a n v

Au;;uHt. 1 3 - 1 7 , 1 9 7 9

I, ILLINOIS
UofC-AUAUSOOE — — — — — — " — — — — — — — — — — — • — — — — > ^ — — — — — — — — — — « — •

Operated under Contract W-31-109-Eng-38 for the

U. S. DEPARTMENT OF ENERGY ^ ^ ^



I I n - I . I , i l l ' , . - - . . ] \ ,,'K- \ , l ' | . . l , . . . I

: . - I I I I . 1 ! ,i . . i i ! i . i . • ( \ \ M I n ' / 1 i ; -

\ . I . ^ I . I : m i l I I;-.- ! n- . ' - I r . . . I ( ' .

I)- ; .i":i

' . " ' . -..-I inn. . - "1 I I I U C I ' l i e

• . . V - ' • u . i i i . - I i i I •-1.-1 - iM-.-

M l M i l l l < s i ) | \ | - ' i ,i r , \ | i \ | \ i I-.'1 I I I I s \ w )< I \ I 11 > \

I I n - I i i i . i - i : i - . • 1 \ i I / . ' . - I i

( , , i r i L - ! ' i r M - . - i l . - p I i . i - . - i . :

( . i U i - U n K ' • • ! - . . I : , i

I h i I i r - . . - i , r . >1 ( ' , , , - , .

I I ; I \ V i i i - . . . : ( i n . n i i i . r :

1 1 ! I i n . I 1 1 ; : i * : i I -,- . . ! I . \ ! , [ • - -

( i i i u - ; i n , . | I l l i . ' , . i

h u h , i n . i I m . ' - i i ' .

| | | , - I 1 1 1 - -.-! I I ' . , . | | . r . ' . . l

| , > \ \ , 1 S ' . l ' : - I M i . - ' I ' ' •

I ' I , . • p . -i M

i ' . \] '. , •, i. '^' ;' • 1

I , . . • • • • , . . ' \ I , : . : i •

I : n - r . . ' M i • ! : '

! • I ' : - , : . . ! ' : , , : S ' . i ' : . - I i l l ' . . . T I ' - .

I 1 • ! .- I ' . - : • ' .

•- ,-,,' • I • . ' I :::'•:•! I J - .

•^ • • , • ' • i ; • I : ! i : i . • i I 1 1 1 M . 1 1 . 1 1 \

I I ; n -. • • ! i ' - . . ' I I c \ , i - . i l A i i - i i i i

\ \ , i ! i ! i r - - " i , I i n - . - : ! , i i ' .

W , . ; • V . T i | ; : . , - l - i : \

! : I :•: . .-: " . -i \ \ ! . .;i -!n \ I , u l i

- \ O I K 1

i h l • 1 1 . ; M I I : - \

, I : ' - , - I K ' . • > '

I n i i : - i l S i , i ' .

^ ' . i 1 . ( M'-- -. i i n n - i i 1 \ L - I I 1 K - I i

i . \ - i . . - . • r i L" r < -• > i . i n it , I M \ n l ' I

'. , i ; M i l ! \ . c \ ] > u - - . ^ - i l n ' i i i i p h c d .

, . ' : -, p. M I • i>i i i ' \ ' ' . : .i I I \ ' h i ! J p , u '

- I - . '1 . i i i 1 . i i i I . ' i n i . i i i. M I . ,i p p . t i . i i I

I I - . ' , I " , - I I , I I ' i - M , i p , | i ' - . A - M l ! l l I l i i ! I M ' I I I U ' C | 1 1 ! V . l k ' l \ K U l l c J

t I ' . ' h i - M i i i ' i . i n " , ' i . M I i i n . - | , . 1 , 1 1 I ^ . H I I K ' - , , ' l u ' i i i i i d i i i i l . i L h i n - i - . .

HI 'h i -1 I l i p p l k 'I • I ! , I 111 p i l b l u . H I i M i J, i ' , -s I I . H I 111 p i ' . IM t o i l I I I I k -

, i p p i . i \ , i i " i . h - . i p p i i u . i l u l ' I K - J M . H I I K I I n N i L ' i M i i v " V i i i i M i a l

I . i h i i i , i ! i n \ H I i h r I m i I ' l l S i . i v - ( I H - M M M n i c i i i .



A STUDY OF STRUCTUPsAL ATTACHMENTS OF A POOL TYPE
U1FBR VESSEL THROUGH SEISMIC ANALYSIS OF A

SIMPLIFIED TliREE DIMENSIONAL FINITE ELbT.NT [DDEL

BY

H, AHMED, D, I'A

ARGONNE NATIONAL LABORATORY

ARGONNE, ILLINOIS

ABSTRACT

A SIMPLIFIED THREE DIMENSIONAL FINITE ELEMENT MODEL OF A POOL TYPE LfiFBR IN CON-
JUNCTION WITH THE COMPUTER PROGRAM ANSYS IS DEVELOPED AND SCOPING RESULTS OF SEISMIC
ANALYSIS ARE PRODUCED. THROUGH THIS STUDY VARIOUS STRUCTURAL ATTACHMENTS OF A POOL TYPE
LFIFBR LIKE THE REACTOR VESSEL SKIRT SUPPORT, THE PUMP SUPPORT AND REACTOR SHELL-SUPPORT
STRUCTURE INTERFACES ARE STUDIED. THIS STUDY ALSO PROVIDES SOME USEFUL RESULTS ON EQUIV-
ALENT VISCOUS DAMPING APPROACH AND SOME IMPROVEMENTS TO THE TREATMENT OF EQUIVALENT VIS-
COUS DAMPING ARE RECOMMENDED, THTS STUDY ALSO SETS FORTH PERTINENT GUIDELINES FOR DE-
TAILED THREE DIMENSIONAL FINITE ELEMENT SEISMIC ANALYSIS OF POOL TYPE LMFBR (TO BE
PUBLISHED IN A SEPARATE PAPER),
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