
UC-38 <-. \ 
LBID-350 

ITl1I Lawrence Berkeley Laboratory 
~ UNIVERSITY OF CALIFORNIA 

Engineering & Technical 
Services Division 

(~~~- -~ - ~ ~ ~ -~-- ~ -~-. - - - ""'-

I \ 

I For Referencei 
, . I 
I I l NO~ t~be taken from this room i 

-~- --~- - ~- - -~ 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



i LBID 350 /' .-------------------------------------------o.==------.~~~~~--==~--~ 
cft / LAWERENNcEGBERIKNELEVELAEBORRATloNRVG-UNIVERSNITVOOFTCALEIFORNIA CODE SERIAL I PAGE 

( 

AUTHOR 
'\"'; .. -"" A I' f, " 

'\""', \"\.l H .. ~ :', u,:;;, 
PROGRAM PROJECT JOB 

?f?-L.) 

TITLE 

<" 'C' \ t': ~,>\\ 1\ r '" _ ... I .,,-
~~r"(Jr 
\J t\"';~.~ 

'01..\ clef M5678 I \ 1 OF'~ 

I
OEPARTMENT 

\-1 e:t t--\ A I'll c..h "'" 
LOCATION DATE 

Be-11K EerY>, 1- ~a -g I 

FOil 'iWC ~rj(vl"r: 

AN A C {, E' ~ G'R A-T I U N CJ 'F 

./(, ~.J;\~ u~r;? IN TIfC: c.A(.,,(.V,-"A;1"'\CI-"\(, 
i; 

( 

.I 

~ . I 
~:\-' I RL..:I220 (Rev. 6(16) 

N. OTt:' 

"S U Y t 0 e ... T'S 

P("'P-:TE; l.,.-A 101./1 1:i; Z. 

--Wi 

t 4 c.. 0 ?$"'~ 

I ~ '" 'S''i ,,(... 

tQ92..s-'03 

'2..(')c" 7Q'1'1 

, 
. I 

,. 

.1 



( 

( 

( 

,-' 

~~) ~~.:. ,,~! '.~ 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

P. Purga1is I
DEPARTMENT 

~lechani ca 1 

CODE SERIAL 

P40208 t15678 
LOCATION DATE 

Berkeley 1/20/81 

usc: q 0 1000 L S 

R Ec;-r r<~ \ N n. 
HDRI2.0NiAL. Fo~ (.~ :DuE ~ e:~R:n·l4'VPtKe: 

F = (. I) ( qo K1P~) '= b 3 K IfS 

'?u T 'SE" 1'$ vue. "511) P<s 

AT TUE K~l-L.t;f(s 

LO t\O Ai 

._-) 

..... ,.." •• ,.. ... .,.,y ",,"n A In ...... e ,.,e\ .. 

C \'-\ FouR.. 

r--~"" 
,,",.-.-~ 

i 

,---,-
'--.-'. 'Cl 

PAGE 

'Z. OF 1\ 

, 
, ~' 

c • 



LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

a1is 

~ff \~9~'SQ3 
'SEISM l,,- '$ i'O 9 
\liS,AI..I..~Tl·~ H . .., 

I 
I 

1---

0 

1-- i 
~! I "", ' I 

DEPARTMENT 

!,1echani ca 1 

\ 

eJ 
\ 

, 

'I 
I , 
I 

"I 

! i,~i 
I~' 1 ~'l 

~! V 
p< q 

I , 
I 

CODE SERIAL PAGE 

P40208 r~5678 ~ OF II 
LOCATION DATE 

Berkeley 1/20/81 

~: 

~'-. 
7S 

I 
~i [] 0 i-

I ---l--~-~ 

J 

L ~ Kl..{ X Vtj l"J f\l .. ·~. 

! t I I 
- "-.l ___ ~~=i::--,---I --,-___ .1 ... -- y 

£- -- .. \ 

i~$>! 
. ~,y I 

X IUS 

~-x -:;: 21. C; ,fJ "1 

SX.(~ (,l tllf-} ~ 

r'!)' = ) I,,~ I foI '1 

$yy = ~-'1 ~ 11.;'3 

(Ot'! f ~ S 1'7~' 

- J,(;( ::: 

Tve ~; 
L( T~ -1 Ay .... ) = '2[21.' .j-. '1 ,Si (~ ~) j '::7 I'"/~} .,) '-\ 

Jj. t -= t, '3 
tnl,.j 

NC>lT'L A 3r.. ~n~;e,-
?,,, , 

- ~\,Q "'-. J I 

A Ll A~lo \o..j IH!) t..E "STiq;:S$ e;s ft!, b f"'{ 

I'll ~ h~ lJ f>11.. I' '7 "'TJ.# F: P , 
II Al'SC. 'STtc,-.· CCNSTp-uCTt..Cll'/ 

t,l.lIl'NAt,~€, S'E"NOIIJC == r'- (f0 ::: " (~G.) == 2f.c.. ~S/ 
Al-l\)v-rA~ve TI:I'ISIIJN }-~VJ-J\. eOl- , ::'! 12.\ I~ 

Au... ALOII-JASl"f V~l..uFS c~~ Bt' IIJc~rAst:J) By }IS ~t.. E"t\iHQv~I~6', 

7600-54246 RL-3220A (Rev. 6/76) 



( 

( 

( 
"-

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR DEPARTMENT 

r·1echani ca 1 

CASE I 

CODE SERIAL 

P40208 M5678 
LOCATION DATE 

Berkeley 1/20/81 

t'S',/) (C ~1) -= }Z .7(.. " 
7.'1 

'R \ -:: "F\ l' t-'l -= 1'S·lr'1' 11..1 f., '::" '-8. $" Ie:. 

MOMCt,/l 

\) \ Cl..G (\ f\(-1 

or.. 

SV.'( I tJ ~ _ 

5:~c..l' .. ~ 

"'= 2~.{ KCG,'-l)(7r "l) 
)LJ.~ 

PAGE 

'i OF It 



( 
\, 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

P Puraa1is I
DEPARTMENT 

t.lechanica1 

i 
--4 

! 
--j 
--~ , 

/1----1 
/--___ 1 -"" 

/

' '-X:CUIIW 

/ --.i I 

] <"!tj',fl<:';;--.J 20.§IK~I' 
[.11,..;'1 

CODE SERIAL 

P40208 t,15678 
LOCATION DATE 

Berkeley 1/20/81 

'ni 
. I 
II 
! I 
i ! 
I j 
t i 
I 'I 

I o,~, 

t1 

1... \' (e 1\ ~ ; _______ ..,...-...... 1 

..J • ., \-.;-' ,,:: I _, .. ; to /, 1 k -.OJ 

AT -nus LnU)(il~tJ 

PAGE 

, OF H 

II I' I( 

~E'6' po~v M~Ui.f\""'CJ aF MAl\.. 

..,Qnn_OA?AA 1lT.~~~2nA (Rev. 6116) 

::::. lS'f)''' (\,0)) (?P,13) 
} c.r'i 

---

f ~-(I-JTI. t t: -11 A I-t " 



( 

( 

(. 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE P40208 r~5678 ~ OF II 
AUTHOR 

P Pllraalis 

c~~ E If 

~~ tL 
I: 
'" 

I
DEPARTMENT 

~1echanical 

LOCATION DATE 

Berkeley 1/20/81 

f\, ~ I 'S.1f (/)) ) $'; 2-'1 K --
7·7~ 

J\ ~ =. F"; {" f'\. = !-S-. ~~ t J),l~ 

-::e ~d K 

M iW\X ~ ~b -= ~ 1C!,S)(7·7r) 
L. t~,1.r 

--. 

(t. l-fv"JC,.) 

t.I.-(, Iq t 

BLl ~.:j' -.-.s!!!----t1 

! k 

1'1:: l.lL L -=:: 
1..-

i 0, '\' 

~ 

lOll~ ~JSi~ 
. /6.\<. 

--- '-

, 

-.; 



( 

", 
" 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

P PIJroi'll is I
DEPARTMENT 

Mechanical 

CODE SERIAL 

P40208 M5678 
LOCATION DATE 

Berkelev 1/20/81 

II It 
Bl..-O.r;.'<fEr{ .DE51(,r~ 6( liJE"l-yMEtJTS 

PAGE 

1 OF II 

. f- 1:8=~ 

~I JI=1 
L-INCr)lI\[ A~-c. 1;J6-0~vC. fO<Jj..!O{l,'TI~,J 

I 

1 ;q 
I 

~ \j..\ :: 

FO(t.tE' OfJ 

bd,.;[t i. 
~ '?,Be'i) A lU 

':; 3 

- C;:-I, 1.. ,- 'S'i I G I 0 -r~8 Iv"\.., -
WE,O +~ t1 ;: ~-IN 

SII-I I c"f,~ I~"' 

'" H(. kilt' -l, 
2., Lj k~i-J -

=c~~==t E=--(~,-=1.(=, ==\=-=g=, =V=~.J=c..=' o==BO=\;""'=1 =S===,='P:::::::o=(\.=====i)u=C,=K.=L-=I=...J=(;,. hl,)..l~ 'BOL.iJ CPdl.(\.{ l.O 1\ 0 ) 

;F-, - lS,I') _ {,C1 f:, 

1-

L-St.JG T g-

D 1 A :; 

d;4-j,7 
~,O 
-:tl "=' 

A ~ e S71...J--
<r \I,.. 't;J'3)1:S I 

rJ 

Au..,o,.).J .(11;. I.,.;G 

~(' SLOP G. err 

... ,. .... ,. .... n.n 'DT _",..,..n A I'D ..... II:: Ipte::, 

- 3;') 

O.S$" IJ 

-j..) r::; .. 1.11"; 
1. 

1'1/:; 

-' 

0''1\· 



( 

LAWRENCE BERKELEY LABORATORY,- UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

P PlJroalis 

1.0 
! 

-L 

A 
I 

I
DEPARTMENT 

~1echan;ca1 

y 

r-
i 
I \ 

I 
~-I --- -

l- 1,110\ 

Y b =1. 

t 

; 

--- x. 

~i 
..-.1 

CODE SERIAL PAGE 

P40208 8 OF II 
LOCATION DATE 

Berkeley 1/20/81 

r: - ~ (b t 4 d ) - j (i..) - I 33 'I - I 1.. b + d - I", . ~ - • 

M 0 t1 e H'\ 'A Q.O\,J t4 II 

j... 

., 
" 



( 

rl 

LAWRENCE BERKELEY LABORATORY· UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

P. Purgalis 

<)xx: 

S'~vX 

vJ reo 

v..! reC: 

I
DEPARTMENT 

t-1echanical 

1~O( J;:.tt AT - -", . ~ ~ 
A'I" e<.\ Ti'~1'1 - r~ . .>: ~ 

,I ~! 

fro, f~'" (' ......... 1\, .,. 01,) 6 .>:If"" , 
\ ~o;j. 'S' 11 r;,\ 1\ 

·f ~ ... ,., .. l·CL K. -- \ . oS" 
{,'SIi>J 

Fu ittt:' O<Jr ""r\') Mx 

~:~~ . ~:. 
:u.~ 
" \ ~"I 

K ) j t>i/ 

--
',;!' 

+x -:: ti-" - i'-\ ,~j ~tQQ -- - -
1..j,G.,! I..r~[ 

Pt Lk£>r 

CODE SERIAL 

P40208 M5678 
LOCATION DATE 

Berkeley 1/20/81 

L1 r'-( lIoJ, 
~ 

~~,! } too' 
~ 

K/I,.Ji 

:: :;.~, )</1-.) )( L ~5 ': .'1 r g K tJrJ 

f () 0 _ .• -
~l.O\..)I'_' ,I 'v t\ f t:,;. 

l() ~ 1/ i' ",. VI " 

~. __ -,-4 r-----I~I 

L) AIJt:JiQft, B0t.,,~ Y~(.I.Y:: nrC ~ 

PAGE 

q OF \\ 

,\ O~._ . '0L.WW-
WE:. ..... P . ~tjl(''S A,~'l"t '\~ flY/grOttO 
?~~6 "2;;/l(" FIL-\,.E"i X )(1,,,,, MJtJ ---------------t! 

-:::. 1.8 1~/,l tJ x l '\),_ 18 J~ 
EMaevep P~1'"c (;000 For' S1 ~ S,,.!'U: 



( 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE \. 

ENGINEERING NOTE P40208 r·15678 10 OF II 
AUTHOR 

P. Purqalis I
DEPARTMENT 

Mechanical 
LOCATION DATE 

Berkeley 1/20/81 

\(_0 t..l,rl\ ~u ~ POIl.."i' 1,J 1"116 'N E;f'lKEtt 1)1 ~ E-e.TLc H 
= 

~ 
\'L.\U I '0»1 

+ + 
+ + 

-r1 iA, 
" ::;: -~i 

...:J 
V\ 
r 

\r-::: M -~ 
A l. L Ov...l"p. Q, \..- f 

_. 
.. ' 

- to t..''1 ;:. - - .. 
. 1·~ 

"Z1,e, f; ~ 

, 

( _\ (I ("\3 
~'~I IJdi _ ---

It.. 

S -:: 2-1·1 'lS 7:~ I e-J ~ 
),11\ .... 

IY.O KSi-

l o·~. 

CHEcK i\JP))oIT Arrl\c.J.( MCr..J7- 1"9 HO\JS6 

: ~ ECR QSE . 0 F E'c:cEt~I-r(tL,--

. ~0 r:Fl C-) E ('>IT -ro TAk £" 

A<!' 
.) 

L6 P<. 0 INC SCc'lS A i1-c N~'I 

~ Htt\~~. U AO~ . Wt'Lv '5\.i ~PO rl"'r 

'Z.-) 

R't.- ~ ~'S"'l)- ~.1..} = JO.'5'K ] 

~_ 0.\-\ 

::.. I L) ~ .. ..."fF-_ ------+ 

l. 



\ 1, .' 

( 

( 
. ; 

-) 

LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE P40208 .M5678 
LOCATION DATE 

Berkeley 1/20/81 
AUTHOR 1DEPARTMENT 

I f1echan i ca 1 P. Purqalis 

T=· B-3 ,I.. 2. A Y i-

f= 

or\. 
:\' 

0.,.-..... D" ,.--lIt:.I .... \ , ... J .... 

1\.-.. ~ '. 

c. H E.c k (JJr:~LY 

~ ~ YlrJ:-cD 

U F I i"A e"L:l~l 
0.\(", I -

-

t= 
lJ'SE" o/J F'IH .. f.,.-

A LUJvJ /!I·e L-t;= ~~C.:. 'K!,,J 

It.. 

.' Or~ 

--

-

PAGE 

II OF II 

O,-K, 



This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 



TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

.("..,..-- . 


