308 o Q200504140007

Scientific Notebook No. 415: Repository
Design and Thermal-Mechanical Effects
(07/30/2000 through 10/09/2000)




00««:7 Gule 2zl0,522.2307
Do, H,j,c‘//ao;) -%}‘7‘%/,&% He

W/Zefl,we . 8in- 863~ 1787



- Repsitey esign and Thermeh: Mechonical Effect (RITME)

| A‘apﬁ.,\.éufe. N

o Slmon /Ilsio(nq
~
Uqffﬁ” Aunn

o /'//unjj:n _;Clwt' S

— This lehok docurits The work being done Fs desslyy concoiin ke
»..,m,.‘.l'_kLC,Iv_b.tc/ilflj_,,/ar,dégéit ,/e,_\lsz L L(iﬁ_a.ngl/_gis ana/ ro Ck'l[c‘z// Sfuaﬁ/ {;r b}lf}il‘aalmj ﬂc
SEISMO mca/u/é_fo Le inc/oLJeJin ﬂle )[)ufwe Varsion af #IC Tfﬂ dagle.,
Se.s ﬂ’te\ Oloemhons P /an, far .Ke/ﬂosg'fggv 065/9'1 ,,g.yzo/ ﬂerma/_— Meclganica/
/ J
- Eﬁccoféﬁf' .mgre._ o{efa: / S,

Tl'ea ua/lflCDJL!NlS 4 MH‘QJ o7£~ﬁ&5i4[£—£€4 Z .aLz};__ VZZLSG’MOA&?&@'*&U'CQSSW”WW

a,)&»ﬂfufzaf/o.nal/ cl"ﬂtinwa(m Meclaﬂm'cs / Finifé f/emenf Ana/;/:i:

b )Maferm/ Se :encc/ﬂeﬁj/;/egy/

I ._C‘g.),_,..Raak.A“MecAam'cs e
o 0()61\/1/ | arw/ M ecAan /ca/ E"l/‘?/'neer' ng

C)Geo/?jwa./ S_ciem:ﬁ andl Eﬁ:’neea;/rfj




%u,é 20 deoa xON O M ~ /2 0o PA R ) -

Zrawiel ﬁm St /ﬁ,_//@z_g,_ 75 Soon Aodonio TNHDA).
A/ i 2000 00200~ 0b:00pM  (Aden) ati CAWIRL

el it D Guts

@ MaaM/hA? ?é Cm,&/me/\

o A]a/a//m Dby > apsiotucl adreumed

’> calleeditool r‘%«/ w2/ cipymetic et eém@ui@
Cad abodm i /JWL 'E/?,J’ ~MD - 0000:994 REV 0 ©

)sz/m/ Afresd  (Garoston CAMAW? c?/ e /0/\»6 Wo&
Lo Dduts P ; ) the Atarute

,/fﬂlj x/fm,mf?;m[ 4’7\61&/“0% ) A

T Mé/w /\Mu/]fb avaey) condadhy qm/m/)a/ /‘w/O/M

N,

Y/ K/dz_ offective, g?ﬁg&n@c a@.&@a
Cé? /W%LA@AM@% ecli.,  Thath zhe

ALeAN to p¢contlnuuct JD/M oZ/Me\AAwm/@ a/v(a%/hﬂ[ waded,

Wh b codatmd the {‘dmmﬁ% Lal W

L ot nwﬁ\w_d (Mzmd%wum WWWWW
pﬁ/dm %wfwj Lome m/o/ entiAR A nz,//m/ lonence.

%L@MLM&&MW /o oredd

% Roat ﬂwyé'\
Lo se wd_@mdmmm&w cavalyticall

oo dd M{//ﬂ// anch _sggiclucl atnesnen

Awlﬁd : »%zafjfmmg/ WMWZE_AMLM

7 ALA JAd ..._Q’.Q ﬂ%ﬁ’/‘d_‘;ﬂmﬂv\

N AW it (Ol Toopact PP AN i Aol

/
ww/ Jé@aﬁe Condarved / 7 W/@MAMP/I .

and 6.5 04) sed i, 20l algpc, fllmg Duiphe.

(’zmofyéum / n. M(//wad ﬂ/v%é’//wd ,f/.,e

;‘;\;C m(aof |

S W/WM@ it i
' _covclition

o @Wmea«( ana_ L

jé/d M@ﬁw
ASEUE ;- ;{@ Mc/%},@w,é{iz ﬂ.CC/}L().W /. % WZZC&/ A%_(Jé
‘ m%@mZJ(MMM

e b

oy @ o sl anclptind,

Mwammz@l LA

A/BA@LA’

/‘rW/L(Que,D(L

ABAQUS

é)}bé\ cit

Wﬂﬂ%/ 06

AM I Soeo o2 ﬁo AM ~ 08 200 £ (Ton) o CORL

. ® Cxa/wzw/\*/vj /kgjaw@ Jotledl

/ the /d/wo Mool

jb\m Canatzon (. MzﬂcA{M

o ,Jm@ Jmcﬁw@/ nectd -

A}/A,m/oé z&z [,(Qz(ulmﬁwd I

s - Decomend )c/QMﬁf(o/\
AL -EBS -MD - pooool REl/&o

e /JMIL/Z%(%@ ﬁw@fe/‘

apppoved at Mol = 10 sece.
L ety socbdny i)




Uaol_ ool

~ dtaamn Garvanion Q&Q{@ (SCC) e dalol omacted
- SCC AIZA %M@AJQM/[& fom_ A plasd. WMM@ ENY

/ m /1/17FA

Hond

; /zp/) 'f/Aﬂ/\ Omﬂ JAMK/AM 3

[ /)&Q/&WJ (amdwjm}@ (4 )
{ ALMW%( duat (<)

\ Jmi&/ ()

) /.{/\ AA«MA amalh) A

e /q&mém?/ z@d@%@ww )

@4,(/\/19‘/(] /)"V\&C/ALZUA (E)

! K@QQALM‘A Aaj/no (D)

doriti e (£)

MA?/J/ ataean ( Aﬁ/)

~ /0@/1’//M¢ Aam/mgfélw

not Loat /‘M/)mf* / Flver ) cam o r‘a/u,jédb@/ aaazré'\)y |

fe 2 (3-3) %L@J____.qug) MzL.aﬁam
o aiNe ’Y\ AdsometeAA and. s Dby as abaiin,

0 ool _theal tromiden ¢ e/ X
MWW& . ; %%%/M

fAM&/ r/p/n i
/

P i 7[‘51

//fnd_‘ —

/\A 0/ oo (1/)04)

U/W/ / - { m - /M/MC,) |

65}
Ho Loy 3/ F3P are aseleeod prich 2o (WG ~GTAL)
( Nowvad Grosve Coan 7_@4%@4« Are /Uaé’@yﬁ
Prcumaters B had Zop % we/a@ Ao aée//WGL
M CRUWMR KO ( crviloa
M/@:@w o gpo/oing
%} vl Z)‘T/V u.awa/;aof?a;z 3
T = 330334
E = /6045 V0

FALY. /Y wuﬁ;'/ %c#w\ o

( ch)M Sohei ()t = 33MPa(m)* )

( Cosee S5 = /-4y ReiCom = -2 /pn comyE. * 70kl
(KK&)M ¢K ( K:&?(C)O‘ < ,,K‘B(‘cc< (G&TCC>M Hx (KZK cc>0“

An /\Léy) dinabuction omeoled o
| A= 2 <Px Wb

%ﬁm Sce, ,(Za,
- db~30 /. @/,\QW, C\S’};@W m[wa}’ %/S?M o

@mﬁﬁd’@&d //awﬂ A},L// rnﬁ(/q{wh) Aui 1o Jach %

o _atrosed. w
k%@wﬁ e/wj@ I

%— /a /’ &J/WK) af //a?’/;

- T/ k) at 26



P = 9690 kS?/fm at ¢°C

= /.U XIO (m/((VMK) ot 2 °F

E = 20 6o at 208

LA = 0399
P = 3690 A?/fw\ at _3¢/%
Ny = 37)4/"7/% (KZ{[/&u ) at 2f¢

//ma‘ saNes s i w/%»cfw (o)

> Fodal Laat Mw@ rn a{;a}/s/m{rft oveoled

L0 ] X /:/me;(—
wha 1 g1 cinceumtre m@z&% Lok
WJW’ ﬂ, ﬂm W lofzf2oe0

4%9 S . D000 002009 A Ob.2 ao&w\/A)@J)af @A/ZAJ/QL—

Aﬂo/éﬂm /)@’ﬂ/m 75@% //)’:Af )(7\,4‘0/63

o Guomebrel olmension 7% wieldpy ot

o rmea@ with Dr Gt

o % afat %,W/?Z Lok
. ymmafyi\c rrmao@( >
- %3 wputs cacld o
el 7/«1’»@ efn\a/va(
/Zo,u M\om e Léu .
\ /o /\f.)@»emcg ANC-EBS ~ MDD

/
/@» . Yoo - Qaaoaf‘ REVoo .

| (Mf;bm Covoaizn Chrachiws af Ts..
@é MZ@ bocel. A)/by) Alrelds, ﬁuﬂ%ﬂi@/gaééi«
Gt @a/mezs ool tha Atmdna Atell Anisctowal

el
- Aaudlarel W/W Apnﬂ 3000, ppLONLO, o
Aanauctoa difinscl cRAIS 1130 P T e st dsat gt (ot o o fom. ) cam G callolatel
I+ gy 466% & éjm (5.9) L LTA 5 110003729 0fFHL 135 fan
£ o E 7 U“X; T ,/\)e)’t wa/ @ NAmeleNA /}'M(‘,%-LQA’W\? ‘l/ C&) m;ﬁ.a@’e( l)
R : e _ dZ/)M@[ wed @c{é/ % Loat asunce (1 . /7M Joec) anol _boat
AL /Wm,zﬁcém 2 s M%WM Y4 ), ,,_;:e /fnef 7[ El/a» % AT
AQ% ik covohTior | ‘ ﬁ,{a . (VC/ Mwé&@@
] @m whin Gre /Ma/@ We-6 m;%“ww &a@
— oA p ik avalpn —— | et Towins ol ( CRESS MO0 S5 R0 ) Gen thad.
:;:2 (ajgzz &— 42;; Foeal] | /7M YA MQ/ WG A Ol e%/ whARSE., M@/M awc/ a,uw;mi;i
Z%?;I%?aﬁt @Lﬁm@m - Anodt Wc;zh/ 330 =33¢4 /a S /3.0

L _A Z M donit 1 }m/\ //M/:mp //6&7/%« 56/‘?4/

(A > Lovsd) .

LML 1998, ’Zzﬂ”m | oot
ﬂr@a/\ofw T [)/N [Levoy/290lF2l (3L, %}ZM




8

— -»}AMJ!@Z\_% icienty) %A{M »

B (/rp/ _l
I MA/M &%@4@@@_“@ M&L_% Lsat WMZL

,,1;\ %u/ /im.

: /)(vvé pIL o pane orotered,

i /7% it sk Luaalt _amy %%Q Aroced Lo Lo
a4/ Cedl mmszmﬂzé oY Mga(mmaézmﬁ wzé/
%mf e af MML{@&QWZEMMC_@“ MMMKQZJ
a@mﬂmm <m@mﬁ@¢_4a“m_m@,.l4m m

*fa glowsn_above aomtonce. Z&MMWM Mgfm_ﬂv{ﬁw
Call ,od Emexw«/ m mzm. mm’x‘% mé‘/j/;

f’ th o@/\a}?m V2NE A,J%«@f
@A_O_Lannin @Z Lot NG A @M%
/m CﬂM{Lﬂﬂdﬂ\
Loat LYY fad aNo ) A welyme

17/ i

@ ok pmput- pon valyms (&) bt tmpod p0) qrua

(o o Moot gpplied 22 J D mm@ﬁ
A}W «di—»-wnbf wavllod 7 ‘

&V ( //yM el esre m//mfam

// et 43484 (‘W;.m‘_/.‘,

?/ 3D mm(& %aaf“ aboudod &, W&eo’(

V_

b

pols] warh
P/)od&w% /(,@azﬁ«o/ oAk,
= oo ()@MC{Q%\/ aJmewf

44%@ much OO0H
T/ P
eomps &%Q&/&f@w P oY) 4} D
/mm%mfc @zd‘/ud:
/ Mw/ (')WZ/Y-%M > Ao dlow
2 %wféM@u/o/ Lo comp a/
%/éfmcnﬁ» a0 pousille.
/ M Cam Mo&w& 07/1062&(? /J/ f 5/ / géw/vv //‘,zmaa/ MM
— /}%&Cﬁ/(/ % 4&&0/ @émé Mﬁa cz,/,/o/ W eZ*mrwfﬁ(
> M tlat ool /M//%Aad“@f{ ot Abhaudol Lo amsolelaf
j;/ aobial fmw@/ Ao a3 D Alreides ALK Lon Mizes
) %Jﬁw Al
//’/‘ A/@/\m VA /725*‘6 &, /%; /fméum@mf amal
e 07 ;/M} /m ./WK 4 / AN %/J,u Ju/m/w /M MZJ
o cordibon .01 pestalull_alocsed (Lo «/uzaéL i
‘@oéw:kc/ JLUV"\}? Mb/d’ﬂfﬁ R
/!6 ZX& 01\5*/) L DEF m . 3b W@(ﬁ[ bl

A U[é’ﬂu% ZZL&'@ Rang AN /_m/u«gzﬁﬂ
aa ﬁ/«ﬁz&m

._ R ) /\QA_XQZ@@{/ qu%é@@r%;? @oy& % o Mﬂ/f// asq
. Q /)W\/Lacf Akgia

‘d;}/f A @CTA;Z%&/

L8y 5ome




° /Y\ {V@W/\a(/ ;75& mrwf‘ LR @L / cal \ié/vi/%{gi/j,j, ﬂ/ M/ﬂ@ém(/,
18/2/20c0
%@M%%rfm i Al a% Vo AL .

g & S
mﬂe Mw y AR Mﬁmc% AN (@LJIJJ Es e 4/\7)////%4%/
Ay AN// ,// daré

YAds AR
\J’ “1

2 /é/w Zé/d, AL 41‘ /\32 L a4l ZA Qé«, @M[’Z{_M@Cééléﬂ Pl aiom

/ /’7,”/

M /’%m D I’%/ I3 j’é ( /)mé/mmﬁ mﬁi&w Q&KJ&({J@
7/ ¢ a//éﬁ}f‘{m /«5@742,0 %«/ ND) p[/@// ,

2 /m? oo r,mmw f;sz C@MM el
il /yf,._am;(; .......... -

@ /W/M_f/ ch o
? m/ 4’7Z o __crindanels | |
AA hbic &&%WJM@_@M%% .........
Q/ fﬁ/{f; contamen -

T oM N LHA %R 4 LAEES v e

”‘“”J/,_FA ZQZ ﬁ fé flfﬁ i { ( .35«

Noch. /muwza& QUEN & Mz/&/w%

g o

(e gaM{@m W%‘z@eﬂf

iy ’7 b _Aaddul
%@/\Aml/ Aoch WM&/’ZL @UEN Curo [/{J/W

V’J

7

? /\//7 odin_. ”/Z/X %&MJALM&M_;@W% M Zéé//“ﬂ" i;y

O ¥
A QRN 2. O e AW /f L

N ﬁv A/zauwﬂ @,;é/dc Zﬁz@ }ﬂ,fgwpw . /a,f'/7w\i,«jg;<ﬁ /)/HIZ T AECY @Z/_

L/Z// C'Zf: ;. H&U/&i/l/?!/\ &wmﬁuwf&_?é /ZJZ / /\/7’1/)/1 Aec /{_}4/(/ e /\/31(7

(K)OL?(, %/ a/\_ﬁé/\% PRI AW AN 74V f/ﬂla}t d/ AQ r)// (Mj/’}'

jAAGGyﬁW?

/ﬁw;p/ae:ﬁ‘@ /zz/ (/ /&NM@A /m7#/)
’ //gdf _/o/t A " A ASe Caa (éﬂjﬁjémj(ﬂff W@OM o ?/n/(y/}

@) / Ao mu@/}w c(/g(% yis //v [ 3 /fi&// of zzlém’w%”

@ /ﬁm AA L. f zi/uesm(’ ) Az,é\addemmo{- NZ?/

C@NAQ._na O/J;_j/\

B ok Actweern_aalid gl mert avel bl alesment-




a0
N El
|

4&@:&&/.«(&( (X

7 /)
w,,«.'ﬁtéi.,a@i’q:us %\Lﬂ ; ,Mu’z,ﬁfu,emama( ﬁﬁwéus

/ A\

f / Jonner_barriar ' }

\/ Al
Vi R

V| . 3/ |
Fpaed Adall
TS — | ,
. B )f j 70 /ZZ@,( A .Afif/fﬁﬁ/ﬁﬂﬂvg e Q«v@/ ﬂ//@u(/s fom/ ALA Vf? CL
\%V B omedel 0@ hpldiv Celemend) —

: ’ S Z; mryn/(/aﬁ? /mn 7/@1 CANE., A[am \/ £§ / //\,u & \/1 /u_k )

’ z’/.émmdﬂ /@mz&c‘f‘:@ e ,_,_,_AM,LZ&L@ Z/«ﬂ A nf;U // G L/[ (s /z(//w/f 42D é&é‘ TGN SNTHEN
/ﬂ PAY T r—AuéT&'\ o // Ry ,A o 45/ ﬁ@!y P/mo,/ A&Z@é IIZ/M(}; ﬁuf,p 1@/}/%&/\ GO /‘W/ULQK/ / /Za)vo Z{u’.}’ )fﬁ;@/A,Z@«w
p/ﬂ mpmf mu@'( AZ«()Q/ gg/ mfeMﬁ AN (NI Jé%/ / L, /&QZ /}/m( zéfw LG _ AP L. zg/éf?ﬁ / /Z/u’/ AL /u7 /// 2y /%/M{-f’ﬂf ’e?v/ LIAN-LD
/4/9/}@ U g dich o a Kool 39/ A /(\ﬁ?)u?)\ Zm/ ¢ fm‘z 7) 4 s ren Adaslol 1 zwmcm[,g U m@a@ A mm&e/a/ m//m Ao ~

, /W}N{ = il \,j@ - Al ﬁor} a/v«o/ azﬁo ,ﬁ@x L/«,@f(f/ iﬁmf(,m‘ % @ug{f/\ Af%/) 218
/ | ;e Al @MZQLKL //wzc/ pnonen vpcle @Z /fw/“/ Nl ALt
L i S M s J[‘ - /;/KQ AN @vm J/m: w/):A Cf.//%uw 9/ 044 M’L OV w/u,é/: A
/ | - i / A b0 W__ ,;j;, sk a / 7 %/0 et a/ AL i Lme: méf
/ , ‘ ‘ a,\k g@m/\//mwc/ fd m//w% /Laéff/f/w ’
%’ 7. conre Mﬁ@w% fanoler \/ A >~’/ Lok &(ezmowt' Vo Vs ﬁmj\, /(Mf% comalbion omd]
! ek @fﬁw K’&LA(O{ f)ﬂmﬁa ///u;' mm/zz(u«/ ALt Leba
ﬂ M AMJ( conata (;ZJBM A /isl/ /@A / 7L_ M fNne fﬁﬂkﬁ/} &/Jm//@/\ e mﬁé(m a(@w»éc/ /&M&d ail con Y&’(%d‘% M\(Jﬁb\
(/W\o/( aten A{&/m/u//’\ lm /; /\xwzac»[ dict _an A/wmlt A /m /u,{/% CC_AA. & /W/Z\ﬁ/( /{QQ\Z@ ek ;Ué\& -%b‘éé SN
/74\? [0 AQM AN A@ﬁ?ﬁ Q{/«//E/V_Mﬁ‘ / Q/\JUMA %/émwf J AL AA 6@/ a/Wm MAalsre é//n/ < (/\//* %’ﬁ ()




14 15

o /LG ALY #’\A@L (/m(;:/ Ly fm// ecz/ “ﬁa N cliicz /\Uf” r%/ e o '4(‘,& d . DOO00 6P leo N [PIoo /77414 ) azL CANIRL
el e i \a( @\/ Letarl Méﬁo(oI 0(3//’)%/ Lo ( Nefoﬁ@) |
2 //( et s oni e Hver s e sndeviailces 694/ 4 (l’é?/ wive 1o AMNL —XGS = ME —opooco [ REV 0O
/uéa DYAREIN Y m){ ey ((;///24/47 A Lds ey /4%14\1/ L u/ /W L mw/d?\ - 2. / GWO?IHM& Z
Cro n/,/s Ny (of A Lied Al opin /A/\»» /.

ﬁ//’ii_rL I>\/ < e

0l _tof2/zce0

~\, /» i': 3 .. 7
\ 7@? A /})’é’/‘fmﬂ vt ComAL //;%}/,Xléﬁc% ane Qé’(/

%’Mé/m.&i.é// - ,A)m_«ﬂéh MMW Mﬁﬁ_ﬁ@@(wﬁﬁéwﬂﬁya_@‘mm S

/}.,/f JAYZ) / // /’WA /XQ 1/\¢g 742 /(’ u/ 5 /1 /7/ AAL s ’t/ﬁ// /w{./ i //K/J WAL i e —
ot _oou (ol 4 S m/ / Gon e cud 'm ) 4 mm&/f& fd.
o g Wi &)uq Mﬂ/z/zaoo - pETAL A

| e (AgH

// N s

-

0

\ @m Fio e ér _o&{@ﬁ/(/{)mﬁo(ﬂcm avaole
N - ,A,,MM@MN/ (2) N

\ ‘ : L{J&[L@_« ,MW\:&G / Ao fmvien, zﬁu\m@_@wﬁm 5 obani A0
\ obractimn comims, - anes aliree tos a/ NS

a(y/fmw( oA A/@MM LN /174’ {2,

—




16

o

17

ZAN.. /&4

e

oo /3.
&,

Mm&_m&._a&.ag@ ,‘

o

g /A '

ﬁ/ Anael EaIion

LA
&

fB/ ﬂlu @/Aamfwg K~ o/0¢ REV 02

AL — XS —ME - 00000/ RE/ 00

z%? /f/ shotall abnuctare abapa.

e wloon of . ‘M.lk i smen L aocd smonen Gomrzer
sl GA.. /%N'V\ F “pf;[ | '

nyxwdb dmmm an_

el dy cuivy Hpermeal.

@ _ZBS ( mmen fomies M)&To/)

9

o |

© ILS (trwer Lrol salel)

@ ZWS ( mner webl saliol)

@ T1SHB (rner famnier aboll)

® ISHL (romen ool adell)

Zo wahks IBS finrt asewms cno _.—__;ucﬁm(éa%wu«w_mm_

i3

_an. Abowwn % (4

>

@ . dpssckiane

@./5 W anetd—tclion %h pmen Lo M‘o(




18 19

@_gmectyng ssilhe Do Guts. o fuundoy andition
PV Aoy sogrsemery yweyrm7r el B A i i —
Conaiolensol | e
i | N A ‘ |
/ - abs - | /z?umﬁ4ﬁm%y%gA9&%a%ifmm-,W,,»‘,\,/”mw\mwmmwm‘.” r
\ N T s S azﬁdz a@m@w&ﬂé&.“ ; /?57 (8 Gavmolary _eovolition ;% pmnen eellappmol

s . ,./
g -
\ e ,_,r—-"f'

et

g sl comectnn Cond eotact ancdlon

| “ °/{//a;(7u\le Aol _cﬁgﬂ}flmé%eo%m( Mr‘ Choi )

75 omkhs At pput, 3¢ cam uas aodations Like dslovs, 4NWW;WWMMMpM221wAgdk«mw¢u§u4aéam@Z,WzZQEiiémaié&x;A£4@tZ§DL¢éaémgauL
e ; QM/OI A M{’/)Mhﬂea(,‘

Wl = SAF_= Pathy - generadtrol | = coubl ta Anieol afon direct amnpliaal (OrGut)

v;({,(/& /4. /\nﬂel\/%o//dmﬁze.

] . 1. 1
~ | SN

‘ N b
= Leo] Lot raugantani pofnix + _

SA - cell J % o [ R > \\




21

® Mool ﬁ@mg__é ___?g cainy Hypon meabe 2 3D Modding icthed v pomerk.
7o @mj—x’/wd:A&M , Mﬂﬁ,&mgm_&of.,wm@mmaﬂaﬁam” I ot A I
o mm—/a&eﬁma&a&mm eomefis)
 awd ovemto (lement) ancthon o%wlzw

20

30 Quod

fo ﬁ
4 et

f
. o |
] | b I Ao I L
\ <
N

I
{/
J .‘.,

b

/ J ) S
R — foX.k
S /gl/\ >D M MM.E_M&J\AQAL‘ ‘%LMMMW' R )
mmwm,@etw/xaloméommm_a,uiﬁ;A Blow _appro nindle R -
Y. BPOAUMUL ,0/,& M/W,t,é %aﬂﬁﬂm_w_%ga/ T A e
o/ oneteh, Ao A m@.@&ﬁ%&i@%@.@(_ﬁm . ,
/ e — /
MW@MA@MMM B Sy e S IBS A olackel ZSﬁ/)
node._tol (0 x/OF i
elean_up o/ 10 x(078 SR I
ﬂﬁﬁm #u / /20 XOT
. Df,rpgi' c//;(ém'l‘ g_{@f&“{au M;
ABABUC _ otamolaral 30l

N /‘MM (*d/j?mf'm/\,d .

ol _amsole] (]Qeamet?lvt/ '




22

i )’/Pai‘ put e
7/ "

SNV
|
Teq
-y
—

J\MW AT

\ @mzfmwwlufflei\wag 7. )

SIONNDN, ‘
.
! H
|
P

2P, - é/u\c noclad Jwafw
%aim/@mubmmm pontzal, Ao M[%&d@,

¢

ool el yunse_prs_sal_atats, A shensn e ;;—L;'!; ol

2‘/0 Ami’ Mvdf A MJQ(BI{EO/E //W\l M@%a‘t ‘o

A \\

T ////////\ AT T
,——-é——&—lﬁ——e————c-——o——o—-—li (Vo d o o¥ Ve

Sy

[ i

i "3 - . 4
VN g UM A

(@ datrilutzd Loat- b diibteo tead

6» 3. conwenaiam %M_M_agaéo{

. /m 48 A0S S/‘ 73 7/ / @QA/ %m/ , / _ZM(__MWM S — \ o

Cann s %&Lﬂ%ﬂﬁ& %/ com

* DRLUN
yéﬁ o4t ﬁx?gf m_comrand WMMMMMM[MM

camnevid. (/—YBA/@L@ AAOD N /ma/nl,(ﬁxe (9 &3 )

/m ths LA cwaZ AL ~EBS - MD - pocooé RE/ o O

/ e JmméWQ@@@“%Mmﬂ -

Lot B ng Doder Lornivs, M@MM

g

23

MWWi@g

i et Laat WM%wde@ﬁ /500
= d%& Aotall Lsot Wux‘?/am% mﬁéﬁm@@/

Saw s L G 3P et |
?ﬁ = 3. of —> /é%;ézmz/zwa/dmmd@v
PR S

M%em ) I%Lov@ CaNe ‘
 yalume M@ga@ﬁo{ T

,%/

A
T N%/o/z/zaw




/Jw 4/ oo 02100 & r8100 By ) a4t CAILIR L.

XU@O&%}@MW amax(/woﬁow cw«oo&a/

= TS ( pinon ol salid) omected

bl = ALAQUS. 3D

® e @ —_ceonolmmaty,
| @ (-0.042%, 0 >

& (o0urs, o )

34¢ (06U, o0/ )

Lran b @ (=004, 822 )

- comamand %\AJQM @Z

oé} /nm..m%j'\/ ,,,,,
o (GEOL)>CREAT AIODE =, y/;em

s AN = PLANES = AIODES

: (Minoneg’é - mterackve

- TS areded

f
}
|
|
!
!
l
!
i
|

25

- codlecton s create TQ)S
color el
o | fmafen*af "IAK
craat mecle,
@ (-0.0¢9%, o/;wz)
@ (0.0¢96, ©.93UL)

A )

= gnech = type (mixed)

/’73 sl ZLSE omaded. > biasing

>D @Cﬁ/ﬂw&m

* 3D > SPNE. > o SHN S.00

el
V///?%
) e
-
.

>aral dbo]
(4
M. 118




~- IRS (manesrfomier gobid ) ssction

@

A€ bton >

o L0
A~ A

< Auifaced.
ot —.

Nt

ALY OLL A

FYVER o — B

<

B\
NS/
2

T3S/ TRSD F TBS3 . | | |

(0»4@&? o \461)

2

ek ems)

Q€

SEE pras /Ny

(07038, o770
, .Qﬂ‘lgz,z/zaao,. _

= ISHB1. (rmmer Bornreorpaboll clement ) oo,

6930 IAY amocled mrr/n/lﬁm%‘»m
(bWQM% TBC I, TBSS.  ZBS D,

{ :
s, 4
7

TBS_gmadl_aselion syon goporidiol 2o TBSI, TRCY, TBS 3

. ﬁﬁm¢mecﬁwg§p?éelemm .

,
/]

( /k Jg’"’" O\ ’7/L$_j e s e

b

P

& (—ov.0¢2¢. 963 )

Q _(ooddE, ©.96s)
@ (p.0¢2C, 0.73¢)

@ (0-8YPE . 0.9/2) | .

@ (8.:020E, 06:.7/2)

Q (o0t , omt) I A

® (01026,  0763)

@ (= o0¢st, _o.034) e
vy Lotoeen salidl coloament omd abll elowerd-




@5_ 3/ Sssumad z’zm;wm@«/ @m@y@m&?ﬁm N

@Gl %éﬂz‘z(@mmfé/w 4 pn,mves/ \?% Dr. Godte )

r_Homal Mﬂmmmﬁw@wwﬁﬁg@@mﬁ@mmww | o aa

d outen Harnis

o Aol Wmm‘?zéa,:d\o Pner_danien Dl

<

3, /\j)pjdj;w{ %/)ocm% :tz{e avcte) £prsi eN, Pmnel . M

Y
7

%AM%J/ 00;-\‘4 Y A

Hug. G 19330 o 30294 (dat.)
W/

Zrauel /iV/Mm Som Aodsniv A5 St Calfege

Y

TNHAA, Dﬁﬁ

10/z/ 2000

W) Reck dyyac

29

9, 7 600  Jlieo s /Eloo

) S Moke abitooct of sarfwg at ctirer
fialy, e Lucte fickege

o Exammed Ropanti

cmnd

ﬂ,%écﬁwaﬂ&—/ﬁpﬁ&hm@&av/) el

Qudypas fon UFC Goate Prckege.




31

30

e %;’Zcum,i:e/;
7

Poaven

Y

F2r0. 33 e Lol anol _prnen Homid

2/

ovoelel ro

VAV

NS/

o of fadom

= _dotermimd.

S
5

e - N2oLon

M A

= AL Aa&b{ a/ermp/nf o

%&r@eﬁ I

i)
i

o s

2 _(:

o

v

oY/
V4

Z)

IIMG T oX amime

XTI

5
74

@ >d. xeliof elewert AN .

VA

SQ




32

jA@.@M Olenom. wd’;@/\/?ur)s AASCEOLUNL
V) 7;&&\(% nidd_ X O /m

,%Aa,\m(/ AMM Ang th/on/m
y
at Saik 39 sseloling Lpsp /\ijhea/

o «/m/t%m%/% aselhpuss

S poddd {[L

0 _(haim_ %aﬁ ,ma,é./w
#_shormal] eﬂ/\m@m MWMWWJ
Am;/o;xz}fczl;tm a@m% s 702 a%'m MLM:&W
@
ey M@ %)mu_aﬁmxéammm favin, Mmen Liod
J: Ma/m«q ANogesd

415 ,,/\ncwé)jzﬂa%.

;@MM/__ g del o

.M/Jima&‘w P by

33

o Korkng proceaa ( propusel &y On Cha )

 conatruct aalol wodd
il o ,@@) padspy

/. N

Md@ zumc[x-eymm W/é/w

@A&a& Ma/p)fmo

N \\ Mm// : "
/uajw@v Wa/pe/\ wrateoy

Q&MWW M@@mm

/ﬁzbnm/{e iy AJC/ nd/@é/é'/)%q
4 A /MM

W Agaéwér}m
Ps> S poerbamy Procedure..




%4

%fyg & _deco /(Z oo nyE200
[ﬂ)ﬂ@flﬂr@ 2 )Drm[' kmm WA .

- Awmmfﬂv@ W ssard abr CALRI

0 < "y Pt Frnatanme A

o anmumg n/@/l oa/ /r;/\ wm pswazf@a_.a&“dwd

XMWZ_ ) wsilidnsy codd mmmm/ ) odamiming

,.W_A/Q 0. 2000 [Lipo o~ [Ploo

e e

\

35

= %M mc&w N /ba/w | -

QL0 WM

L wclol = Lhr = |

M

/U;CQL{ l&)d@‘{ W/J/K ) =

i W«%ﬁo\mﬁ/y

A %//WWA ,éx‘o/ it T, ).

= A—O ‘WL/W I

A&Zz zue/a/ Lowa = gzx/yr = /a’loomﬂqzq

£ 6 pasaes Z}ﬁ/)endma el g
=

0B0b i /pand \”/

Wo(zﬂ - /wa e//e@?/zmﬁmﬁw |

/ /ﬁ&&\\o( QZ%’WIQ/VU{" 1‘)1/100&,{/ \

ol element w@a(a/ \

(m/*/@@)’

, i
AL

dabratione omsoled 7

. ?:QMQW Lot Aemct:

BBADOOCOD ~ 0/010 ~ €06 - 000 /6 /eEt/@O

- faung. /w/m,c\ AA o/ AR AP

S "LJA%WMAMM%MM thol
_ObloctNg

9’//1 Va4

= 37 Aanieq

7 pooe_hat e phssod £ cvetfed of fodication

S 6@@/}%\99 %/ Llooverd-_aecton

ZRSTI, ZRS>, AL

AIPA A /V«mm %JN i Lon mﬂto%ol :’T@/ I TA L Zgub e e 2T -
and _autern Koannien. ] A8
s ditenmime dhow) ovodde contact joao aftained fobseen | |
W/ Mc/ oM. LS
mwm? /wpm /[ ngﬁ Longs ) 2
: 28BS
MWW %MMMLAK%&%C&W @Z@w@s AAAAA s« e pos
~ W TRS TRE3

/A m[o{

g%é‘ Wé@me@% L5 meﬁ%%\[/



36

@3\ [l ped /3700 ~ [ 60
A)@(’Q/Q%@ ANccesd WMMM\Q
~_/ / i Ny

. SN WY | |
C/@“f’" 7Y MZ . |
mﬁf/MMMJA@M

N /u\ﬂ cu/ﬂ\(‘ #&a‘é

e aA,ZZ( Lot Hacton
a7 &emm%ime/w¢ﬁafw v

A/im i/mf_@@w an Saat /
¥ Zﬁ// /. /mom/ﬂaf/ }fwamﬂ/ AﬁfAAﬁm@/A@

qa/émmaﬁ'

S ACSULLPA _Lhe 442

J ,/.a/\m/oa/ maeé/_g/v?ﬁ — :E%E\fma[ NEAL
—g AW%&A&/ /szé/wq
i, M/@/,%mwﬁ%ﬁm ﬂ/ﬂm v
T/ ﬁ/\mp_zj, AU /
) mﬁ{m %' % J"/ UhL) 4 1&)@%@
b &éﬁam.gl_m?ma/;{@mmﬁ/ )
. /\fﬂ%m ZKU,@,O;@/ JPW?&’W wé% %mt/

% ,;fmw/»m m/ mﬁmw wz T

/memo d‘ﬁ/lf IR AT
é/&wwol/o.j?/ mn@&.«ﬁm [ .02 »&@% wa

..... awol . @MC@W/ /@m/mm)
Lo 7 3600 /m/m/ conditinsd.

Jmoé _ Keoly ;,%w (2 DFLLK )

W%f;é/c& [0 /
t/ﬁ«é,&ﬂ.

S0 00

e I3 HBCL
A s

HBL
£

} - ABCA

s |

/g):sq 36 %af /W/\/DMIL awo/ ‘ﬁwmo@i cordiBon

LD If’/a/ candiion =oo
ay /977/(///( (uxum M/Aoufmnﬂ Q’WJL /)Z&/)’Vléb/ 7
/%ww Meals )
® 7&2%44%0%%/\ o/mm&() {"0%3[[
@/ém@miz v Yol

0Mrj mdm
2] 987



38

/4\(/&7 /( JOOI (100 - /f‘ ou

wn{@d @Z auden Koo Aoy +>
N Pnnes_fonier SUS 30 (A Catomoand steel )

) max%mmwm’mmécmﬂﬂféﬂ%wﬁ

N g’ﬁiafwwwdy%&pnww%u%

: «/(Q/\ﬂ/\ ALDU /,w\/ﬂ'vt? /)’V' ,Z MJ f/’%/’ FAAL.
N /" Oesy S 1ef2/2500

45&9 // 2.000

LOLO0 ~ (4100

Q Mo 4@/\/&&[ Wo%c)l)f\ﬁ(\

//Wﬁ@ﬁx;mwa@MA@Q¢M%mﬁm

39

_wgékg;yéimﬂfM»WM | ,H

4 & A mwpmm?r

,uw lol wat rmtimns
U%Mﬂ%wﬁzfmem

.Wwwgﬂg%@ﬁmm%éy%MM%ﬁ%
omatenial_pnopentien oloponalond on aome aniadibes

”&J@mmmﬁmmjaw &L&%@ MWWM%%
tha yariakam mzéf:f/ﬁ%@% WUJ%W&@%& _

Pk yarralls_cmunt ety .emﬁ.aiz_ﬁm_ed_un&& .
dmuwm%hmlmg WP /&Z«UZ% z%m, AL ()

:mAM%&MQﬂ&MJ%Q, UAA @wlﬁmwm

* EHASTLC

.aam

%MZZXPAA/ (i mua»/ mw/w.,% aﬂo/ %«mozﬁm )

— gt (h h) 8 52 x/ﬂ'f% Y87-0)

+ m/\(bd(" "TI(/LTY

Y

'"mMmMWan@%&M%

#_EXDANS IO

m_—QMq%ou&m%mmmmeM@M

1W2.CaliAL. o u’gﬂul %/ l/ﬂ/\mﬂ

ST T estpamding m@%ﬁm& HAan %M%)@NPM

£ EUASTIC, “> /W&Mm -

* PLASTIC

N i

(@/ defmpme it q1a . c&m%/ domporatins)

c,e%\c cé&ﬁﬂﬂ(é

__@Afmm%@ﬂmemum%/



40 | |

I @Mo{ tbeswol —atnens m@m_wm o e ém ~ wé/a/ v&r
\ O’M{M ap AN Wd«w Mg%u@wm T B e A@ me[a( Wd

+* DFA 1QI7Y swf?flw | R /éa{izaﬂ eme@@/ /Wu% At |

7(/%& 0. @/ S 0‘/ O .@)&X‘)(O‘/V\u %’éﬂ M

ﬂm 9—/ 2000 ll00 s /3100 mwwhﬂw /um“/;éemw / AV—
(mm relonalion M&aﬁ&ymit ?ﬂﬂb(l)@x@lw‘

VWWW%LM,Z@/ /tnas |  fuw 93 2000 4/100 v /3100

, T e onadevdd /’W Arocedant
(Mot mpar \ [ bowe  \_ [dasd mpdt N\ | % pEAsTTY

tms ) (,,MMO/,M/ w%zw@// ok LASTIC

S — . *PLASTIC . S —
el N ot M A o RCeNbUCTIVITY

7T\ i e e A ERPARS lON o

. S 7777 ;fi:;;:if;;;;jj;j;i;;i;ii_;;;‘ e <%‘ -a-l)

A v /L/wwmé conductiity  § o
TN Gk ;% )

4 // / / /)% o '4'" /e / m-pH"C = O, 6’ 720 /347 Of/%r a3
mw,w\/mﬂwwammw NEQT S/ T / | = //5:3 ) / (om- &)

ﬁ’? 29, WAM{W/)QKW ﬂa//) o T B?‘U//m 7[& o5

7\ ¥ A, T  olewsty ( ﬂé/ﬂ‘-”) RSpeCitre j«ﬁc‘dﬁ @LMMJ
— 0"‘7%7/4/ 2000 | @ a 2, /I AR

P/aﬂ %/Za/z/m&

s ool sy iy |
,mm«mﬁ




12

m/ﬁﬁ J(/ S-6o0 Muicmwmmqﬁm AN){% Dr. Guls. ..
¢l Pres

________ //édgear Dr. Gute,
How are you doing?
I'm almost finishing paper searches about welding analysis of WP and it has et s
some ambiguity because I can hardly find similar case.

Anyway, searching papers can let me make the schedule table and workscopes

between you and me. It will be sent to your by email after I report it to

Dr. Krauthammer. And then, you can examine works related my 30%

participation and your 50% participation.

I have received a transfered email from Dr. Krauthammer originally composed
by you. In that there were included that the deadline of dripshield and
waste package project was expanded to September. I think Dr. Krauthmmer
regards 'Waste Package' as welding analysis which you and I are doing. But
when I were working in CNWRL, you and Asad said that your deadline for the i e A
welding analysis including rockfall was Mar. 15, so you asked me the
possiblity of finishing the analysis by Jan. 15. 2001.

Please clarify the deadline of work which I'm doing. As the thought of Dr.
Krauthammer, if the real deadline is to the end of September, 1 can say same
word which I have said in CNWRL-it would be impossible.

In next mail, I will send time schedule and workscopes, but before that I Se08

mmwmww2%7/ have to know the obvious dealine to make time table.

I w1ll wait your responding mail.

Best Wishes, e e e s

Hyungjin Choi,

P.S My contact details are as shown,

/e

email ; hichoi32@hotmail.com
address ; 212 Sackett, University Park, PA,
phone ; 814-863-9787

(z///&:yéalxlbcu

Hyung-Jin:

16802.

It is good to hear from you.

have had to make some scheduling and priority changes because of changes
our budget for the coming fiscal year.

As a result, we will have to conclude our waste package and drip shield work
with Penn State by the end of Séptember . At that time, 1 am hoping yo

Pe able to provide us With a summary of what you found during the literature
search and some FE analyses illustrating the effects of various weld

modeling simplifications.

We
in

please let me know if you have any other questions or require additional
information.

Doug

1L
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Dr. Gute

I'm very sorry that we have to finish WP project by the end of September.

When I was there, we discussed about the project aim and please let me write

it again.

the WP after fuel has been emplaced. .
2. welding process for the inner barrier, inner 1lid
3. welding process for the outer barrier, inner lid
4. welding process for the outer barrier, outer lid
e 5. rockfall

1. thermal expansion stress generated between the inner & outer barrier of

At first, to accomplish,above 5 aims, I have said that we need longer time
over Mar. 15, the date of your deadline and you suggested that we can work

successfully with my 30% and your 50% participation.

Now, however, I think that we must adjust the aims to make it be possible by

Sept. 30.

/f’(L’ Sept. faqleve ).

HC b € sons

X

P

R (,PC '5@*& k~ 30¢0
. B Actually, among above aims, I think, most important thing is that how mﬁc _ﬁ?ﬂ‘c;‘éﬁua
residual stressess are resulted from welding. L

45
/ <:,/ B —

To calculate the effects of

welding, we must simulate heat transfer effects of the WP, and for the

limitation of time,
shown below,

I think, we have to choose only one item among the work

1. theorectical procedure search and arrangement in detail to accomplish

whole aims.

2. preparing analytical details which is fittable to the given WP,
especially material properties of structural analysis and heat transfer

. analysis.

3. residual stress analysis of inner tank considersing simulteneous welding
and traveling welding, with the model of only one passing layers.

Please let me know your choice or another thoughts, if you have.

Best Wishes,

Hyungjin Choi

) M/90<LVS?§ZZ§\A&0V

AC . Coptt i

As I pointed out in my recent e-mail to you, we have had to make some

scheduling and priority changes because of changes in our budget for the
coming fiscal year.

As a result, we will have to conclude our waste package and drip shield work e

with Penn State by the end of September. At that time, I am hoping you will
be able to provide us with a summary of what you found during the literature

search and some FE analyses illustrating the effects of various weld T
modeling simplifications

have some illustf¥ative examples that demonstrate the affects that various

T Specifically, as best you ¢an, we would like to

modeling assumptions have on the residual stresses calculated for the

closure welds. For example, reducing the number of weld passes in the model

by increasing the amount of weld material deposited during each welding et

pass. Or, changing the element size along the length of the weld and how
that affects the heat input and cooling time boundary conditions. This study

can be done using a simple geometry (as you proposed when you were here) e

instead of the actual WP dimensions.

Give me a phone call at 210.522.2307 if you think it would be beneficial to

discuss these matters more thoroughly.

/7/( Doug
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