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Abstract

Due to lack of “real” lunar soil or even lunar simulant, it is difficult to characterize the
interaction between lunar soil (or simulant) with different surfaces that are involved in
excavation and processing machinery. One unique feature possessed by lunar soil is the
agglutinates produced by repeated high-speed micrometeoroid impacts and subsequent
pulverization[1 and 2]. The large particles are impacted by micrometeoroids [Fig.1] and
pulverized to produce finer particles. This process continues until there are no more
“large” particles left on the surface of the moon. Due to high impact speed, the impact
melting process fuses fines to make agglutinates such as shown in Fig. 2.
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Figurel. M romete ifnpact crater Figure 2. Agglutinétf
The PFC2D™ s a discrete particle simulation code that allows simulating discontinuous
behavior of particle assemblies, which can eventually lead to a large-scale failure. Dave
Carrier et al. conducted one-dimensional oedometer tests and the compressibility
measurements on lunar soil samples [3]. We will present a series of simulation results
and movies will be shown to indicate brittle behavior of each individual agglutinate and
also similar compressibility charts shown by Carrier et al. [3]. Fig. 3 shows our

preliminary result of the simulated oedometer tests.

Acknowledgements
We acknowledge that this project is partially supported by NASA NNMO5AA88C. Dr.
Nakagawa acknowledges stimulating conversations with Dave McKay, Dave Carrier and
Larry Taylor that inspired this work.
References

1. D.S. McKay, R.M.Fruland and G. H. Heiken, “Grain size and the evolution of lunar soils”.
Proceedings of the Fifth Lunar Conference (Supplement 5, Geochmica et Cosmochimica Acta)
Vol. 1 pp.887-906 (1974).
W.W. Mendell and D.S. McKay, “A Lunar Soil Evolution Model”. The Moon 13 (1975) 285-292.
Lunar Sourcebook, edited by G.H. Heiken, D.T. Vaniman, and B.M. French, 1991, Cabmbridge
University Press.

w1



3 m,. ¥002 VSN

saul|\ JO |o0YydS opelojo) :emebeyeN lwese

:.—..m:ﬁ_: il b
109l0id Yvd VSVN JO 3X3juod ayj ul
sojeunnipby

JO JoiAeyag |edlueyds|p o uone|nwis

epeues ‘ouoioL ‘G002 ‘€2-81 Jeqweldes

aouaJajuo) Jeuntjeuoheu




SUOISSI|A| UBlMe|y pue
leun J0J swaisAS 213070y pue uewny JoJ
UOe|NWNIDY 2138350.399|3

pue

i

1SN 40 UoRebAL,




jOp ued NoA jJeym inoge si 11

eé

“}IOM

VYSVYN 1sed uaaib ‘buispow
1snp ul Aiojsiy uopnedtgnd oN
sJa)snpp/saweljuiew 03 sDd uo
9pod unJ pue wesboid 03 3|qy
‘uonow Jo suopenba

o|pnied ul Sw.l) JSAOOH

-9SON 0] Suoiloeajul |eaIssefd
Wwo.} suoioelajul spied
-J2)uI Jo soisAyd ay3 puelsispuf)

dnoub-gns buljspowl JO Joqus|x|

A2JUI) YIIDISIY
uualy yYSVN

suieyd
buissadoud abeuwi ‘sajqenlasqo
jediweuAp ,9yj, se suoizenidnyj

13 suieyd 32104 ‘sjeliaje Jejnuesd
PaA|OAUL

Adodso.oiw g soiuojoyd ‘spiojjod jo
Ajquiasse-j|as uanlp Ajjesidosyuz

suonejnuis soiweuig
1e|nd3jo ‘spinid JO "Yo3 "1els
suoijenianyj juiod |21 Yjbus|
:o_um_m‘:ou -qns jo >ﬂ_cumo._u__>_




b= [els12.Ts 4o n]
R0V vy

So1119d01J [BITUBYIIIN

iHSMWH---—-JUSWUOIIAUT SJE|\ X UOON

sonaadoid [edieN

sontadoig 2oeJang [BIISAYJ




8
A

40 JOOH!

saladolid Xapu| |eoiuyos}099) 10 saipadold [eusle




YA A
2y

NIy STIVL?

Ajjiqeoiyel] ‘g

Ayigels ad

soiadold [eolueyos |




yoJeasay S|eLsiep Jejnuels
10 Josqns e se yoleasay isng, ¢

;, uoeso|dx3 eoeds djey
s|elojew Jeinueld, L AOH

11

Aj|eal yoieasal




uolneledas onsubew
lo/pue 211Be}S0.4109|3

Bulpunolo)

AouaIo1)e |92 saonpal
uoliseige pue buneos isng

uoISaypy

uolneledsas

/S0I1U0J109|T

1oeduw|




SUIZIRYOOQqLL], |16 s>

G A
uoIseIqy | i ///
s
SWISIUBYIIIA ; &
: uone[NWINIIV|
Jpdsuer | : kil VE : juowdojoaoq ¥
7'y ug1s9(] SWoISAS|

uonisoda(g

3unso.
‘Auy 9oedg

Es
\ . judwiyoeny
SIOSUQS
uondooup
yeyqey oMm [, dseyd
uiqe) ;
P RIURIAY

I




S2JOUWBY puUe S10GoY

asempiel pasodxy

sjueld
burinjoejnuew

sjeyqeH

\&

S ISR LN S ES [ S

\

S9f

SOUIUMS /
S10303aUuU0)
|eD113093

$9284InS
wnooy
abieyd

s|eas
24NSsald

sjaued
10192119y
/ iojeipey

sued /|
buipi|s

[ sueys

- Bugeloy |




H O 4o W

m>mm<..—.m/

Auedwog seibojouyoe) pelun v

puel}Spung uo}jiwey

so1sAyd Jo EoEtmgoQ

19)ud)) dedg uosuyor
J191Ud)) dedg Apduud)y
A3JUD)) YIIBISIY Uud[5)

wea |/
15N 3128[0.d,

SuiaIsAs ejeq anllonpo.sd

2IMINISU] SAUIISOIN) Alejdue[d
99SSoUUD |, JO AJISIDAIU)




pueaspung
uojrure

YO.BISIY SASAB)Se.
danpdnaseajuj dedg.

dSV1 N1
INSOe

Ope.I0[0) WL,

|




DUILIBaUIbUT-051913Y
SWIaISAS

ULy ¥ JIIBJ0ST “IISSe[)
SUORBIIUNILLOY)

/ SWBISAS [3//8184
SoulIba.l 3poi-pasuapuo)
suonedyddy
PISE-1055320.1d0.101)y/

SI0JIUOY/ / §18bbngad / e1emulil

21607 3)gewiwelbold
59//ddns 1omo4 Woisn)
S208LIaIUT

SWBISAS UOoLISINDIY ejed
S/03U00) poppaqiir

‘uonezi|eay pue

uoniuyaq “uawabeuely 303loid

‘syonpoud pazipabbn. oijidads

-uonediidde ojui Abojouyds}

bunejsuey Aq s bupnpay

JuawdolaAa(

pue uonezijeJswwo) 0eds

‘J99}) 3yl 0Juo

pue cosusno& r_@:Er_ %\m\_tm
-9L1-J0-%0eq UC

alempiey

s i S

‘=) Bu.ﬂ_




SUOISSIW uewny pue siosindald siej € |edids
90$uasa.d uewny pauleisns ¢ |edids
uJn3}ay Jeuny uewnyH z |eaids
(d1SYy) weiboiq Abojouyda| 0eds paosueApy
UINJ9Y Jeun uewnyH Y 2130qoyY ¢ |elids
,, AD T [edidS
(diNL) weiboid uone.iniel Abojouyas |
sanuold (184S3) Abojouydal B Ydieasay SWsAS co_um._o_axm_
(uoissiw |euonou 0£02) siel 8 co_wm_E uewiny 3 @E




‘saponaed paureid-ouly A[QWLI)Xd 03Ul UOHNUIWOD pue uornjeunni3de
ySnoxy joedwr A31ous ySiy woxy s3ssa001d sse[d Jeun Jo UONEINSIAUL 10} UB[]
‘sojonded Ioutj 03 JSnp JO UMOpeAIq
oY) oemoous yYorym SaNIANOR WAH AJNudpl 61111
"so[onaed Ioury 03 ISNP UMOP Yedlq YoIym
sIeJN pue eun| o} anbrun swstueyoow AJnuop] 8111
‘SjuB[NWIS UBILRIA pue
seun 10j sjudwalnbar Areurwinpaid ysiqesy LTI
"INIBIDNI] oY) Ul ApedI[E IS0}
puokaq suoissijy ofjody woiy o3y JIeuny
JO sonsuajoeIEyd [euonippe 10j s3so} doppadd 91T
"sanod0 seurjed aponaed
j0 uonezuejod Aue 19Y1OYM U ‘SP[a1} d1ouSeU
ur uoisindar pue uonoeme Jo SONSLIAOBILYD
yloq UIeMAISY ‘sojdwres  [10S  UOISSIA
ofjody [emoe 3Juisn ‘[ios Jeun| jo SUONORI}
wirl ¢p> sontodoxd onoudew dyy dzudpereyd ST
‘(Aydei3oreworyd “a1)
enoads onoudewonddd pue [eondo o) saronaed
oyroads jo sanqupe [eorsAyd oYy j00uuo) ]
N IEN
(2[[218S) JJOWAI 0] JAIONPUOD  SANQLIIE
Se [[oM Se myIs-ul yjoq ‘S[I0S Ul S[eJIWYD el
puUB ANSIWAYD 9JBLINS JO UONRUIUWLIADP 10J Ueld € 1'1°1°]
*02 “Y)3ua1S ‘UOISAYPE ‘UOISAYOD “UOTILY
opnpour 219y jsa1dul jo sanadoid [edtuByIRIN
‘SJUOUIUOIIAUS uorjeIo[dxd doeds ur siysnp pue
s1opmod Jo sonzadoid mopy yIng dyj Jo A1ojuaAul
aatsuoyardwioo  I10j uonedyrads e auys@ CTIITI
‘piSuans pue ssaupiey Suipnour ‘sanadoid
[eotueyosw dpnted [enpiaipur jo  A1ojudAul
aatsuoyaidwiod © 10} uoneoyoads e auga@ [T
sisnq YI[osaY 'l w
sonzadoig isn@  ['1°1
yuawdo[oAd(q ABo[ouyda ], 2 YoIeasay I'1
N0\ JO Juswale)§ 103foxd [ aseyd 01




‘uonebiiw 3snp JO sawayds T¥TdXA
SNOLIBA 10 ‘s|10S 0jjody |eal pue sjue|nwis i
wpoq buisn ‘worgejuswiriadxy drpubew ASI P YDNH/IDS TIOS B AD0d YVNI'T
snp (ySyd1) 'ud ‘tojAe ], Arie]
Jeun| Jo uonebniw 213eIS0303[8 pue disubel LYAdXA ¥ONA/IOS LSNA
9y] JO Salpnis 10J m_mm@ oyl Ww.oj asayl » HIITODAY 4VNT .N:::QEYRNENQSV\
18y} yons ‘[syusyuod sselb “6°9] ssiuadoud (pIeAIeH) ‘@ Ud PIUIYIS YIEL
[ed1sAyd g [ediwayd Jaylo 0s|e Ing ‘sjusxuod ; :
,24-aseydoueu jendoidde ayy Ajuo Jou aaey LYAdXH HONHIOS
Jey] SuonIpuod [ea1uyda30ab jewrxoldde Lim TI0S NVILIVIN ‘225sauua ] "Aluf)
S)UeINWIS [I0S Jeun| danpold pue ublseq (paeAieH) ‘dUd ‘UPMSIN dey
!s|10s Jeun| Jo Aya1ieA P i /

e 10J saiuadold dnsubew Jejiwis aAey Yoiym S
‘;94-9seydoueu Jo syunowe Juaiayip yiim
sjue|nwis ;o4 aseydoueu |l0s Jeun| dofarag
!s|10s ojjody |en3oe buisn ‘|10s Jeun| JO SUoRdeLy
wn gG> ay3 Jo seiuadold di3aubew ssassy

Sysel

*SOLIBUAIG JUIWI)BQY Isn(] Jeun-| juediyiusis 1oy sanijiqissod pajuasaad

sey -9, oseydoueu d1ouFewo.LId) JO 3IuISI.Id 3y} 03 INP °s[I0S ofjody a3y}
Jo suonde.ay jsn( dyj jo dY) JO AIA0ISIP ANQ




-a8eyord JUSWINISUT Y} JO JIBJINS 3} UO SUONEBIO] [EIIAIS 1B PIIUNOW dIe SI030219p
Jordur jsn( saqoid Sunoa]09 JuaLNd a1k saayds [[ews ay I d5edoed ay) wWoly FuIpuANXa
UMOYS 218 SWO0q P[AY-F "JUB[nWIS I[o3al reun| [-)S[ JO A1) B UO SISl aFeyoed ay
{[€) W 7' PUR JJSWRIP UI Ul §°() JOGUIBYD WNNIBA B UIYHIM paded ST a8eyoed juowmnnsul
O[BOS-IXIS-3UO Y] “I0JR[NUIIS JUIUIUOIIAUS HIEJINS JBUN| dY) JO WeITLIP ONBWYIS

dwnd wnnoeA o]

ybnouyipssy -
uonejuswnsul | — _I_ll.l_l_ _ _ ®
C
—

L1

Kedy ypjobas

$10)09)8p }Snp
‘swooq pisy 3
‘saqoud ewseld
‘abeyoed
uswnisu| | A

uonesauab ||
uo.Jj09|8 10} M
sjuswellj SAIssIWg j —

Loum_:E_m
AN Jejos H@H E B:Ewcmm
dwe| o1 8% ||\ N puim Jejos

OpeIo[0)) JO “AIUN)-dSV']

‘908JINS
a(} 19A0 Yjeays ewse[d e Ul pajelAd]
Jsnp Jo 1odsuer) [BJUOZLIOY ApMIS

0} pasn 3ureq AUalLInd St ‘OPIs

IXOU ) UO UMOYS ‘QIIAJP I9[[BWS Y

‘pa[[eIsul pue paseyoind aq 0) sposu
9J1AJP SIY) 10] UOHBJUSWINIISUL O ],




/

\ A, T FF[d

1Ry
BIAWED OIPTH
RS2 LT

3qo1d darssrury

0 IEuOB Y
I

(

/

NS
.\///A
o BpuTAD

7
I
N\ N
SN N

€




00y NI e sesuery

JO AYISISAIUN 3] e 5103810qe||03 4N0 Aq padojansp
LYVdS-3 92Ul pa||ed DIASP 3|qe|ieAe Ajjeidlauwwod
e buizumeruiw Aq asaydsowne ueiep

a3 ul papuadsns sapi.ed 3snp Jo ableyo pue

az1s 2y} ainsesw 03 Abojouyday buidoRAsp S| 1dS3 UL

-Adonso.ypads uospajpojoyd Aes-x buisn
Pa.10}UOW B4 SUOREeIIPOW 30RLNS ‘saipadoud
S$O11P1S04109(9 J12y} J93e 0] S|eliajew JO S0ehns auyy

syeal) ab.ueyosip ewseld ainssaid-duaydsowne 1dSs3 UL

"9pnine| Jo

uomPUNy e se pawdoyiad ag os|e ued buipAd jeuinig
SIB JO SIUSNINSU0D duaydsowse pue ainssaid
‘aumeladwa) ayy $a3e|NWIS UYdIym Jaquieyd wnnoea
pajewojne-Ajny abJe| e ‘Jjaquiey) sd13e3s0iod(3
SIB|A| 9U3 Ul pa3sel g ued uopejuawnsul 3ybid

.uumtjm ueie au3 Jo saiuadoud
51199[90q11 aU3 anseau 0} paubisap (ps|jeoued)

Jopue| 10, aLh Lo Al 03 page|s Juatunisul Yol

e “Jo1pW0i1933 YOIl d43 paLbisap-00 sey 1dS3 SU.L




‘spodmala pue ‘siosIA ‘sjaued 1ejos 03 anbiuyoay

sy Ajdde 03 paw.opad bujeq Aualind s Hi0M

pue { Ty.L I8 Apuand s| ABojouydR} SIUL ‘swia|qo.d

UMOPYEa.4q 214303[31P INOYIM SUORIPUOD UEIMEN

-uonels aeds paje|nuwis Japun i buijesasuowsp A||nJssa00Nns Aq

|euoijeulalu] ay3 1o spiezey Jejiwis HunenjeAas Apualind ABojouya) ay) paroiduwi sey 1ds3 dul ’'s,0L6T ?U3

s) pue weiboid aMNYS 30eds Sy} 10j SIMULI] WRISAS u uede ui padojeasp AjjeulbiiO “Abojouyda] US3.0S

0J3U0D) [EULIBYL U3 YIm pajedosse piezey Ajajes aul SIWeuApo.19a|3 Ino Buisn seoepns bunejnsul woly
a1en|eAs 0} 1oye buo| JedA e paja|dwod Apjuadal sey 1dS3 dyL Jsnp [2da./aA0wia4 03 saNbILLYdS) padojaAsp sey 1dS3 @Ul

"s9NSS| uopelojdxa
paseq-a0eds uo siseydwa ue sey 3Ng SaNss| sO13eIs0429[9
Jo abues apim e yym buinsuod Jo a|geded S| 1dS3 a4yl “HOous Ul

‘y4ea 03 buipuoq [ed1333(8 pue ‘burieipw

pue Buixiw ‘Burjpuey seb Auawdinba wnnoea Juawdinbd

abejjoa ybiy ‘uonejuawiniisul 013e1s0.399(9 ‘uoneuiwt|@

yiels ‘uonednald 213eIsoaId9e ‘Buijeod Aeids 213e1s01139(9

‘6uibseyosip pue buibieys apiued ‘souaids [0s0.19e

‘Buibleyd weaq uoJpale ‘buibieyds uojos|e 93l ‘Buibieyd

uonRoNpUl pue 0gly ‘euotod ‘SUORIPUOD |EJUBLIUOIIAUL

uelel Jopun abieyossip Mmo|b ‘sabseyosip ysniq 6upebedosd

pue ysnig ‘mo|b ‘euotod Jawealis ‘eU0I0D Se Uydns

sabieydsip snoaseb ‘saseb pue spinbi| ul sab.ieydsip 2b6e3|oA

ybiy pasind uenwis 3snp ueJein Jo buibieysoqll pue

AyAmiwiad o13d9RIp ‘sjelslew Jo yabuaJis 21393931P 's3seh

JO UMOPXealq 21ID3[3IP ‘UMOPXealq WNNJEA ‘syuawainsestu

UMOPYE3.q UBYdsed :buipnjoul s211e3s0.393[ U 7 TA
oouaLIadXa SAISUSIXe DARY SISIUBIDS INO ‘'swiajgold pajefed

~SO11E1504109[9 Auew SA|0S pue SJUSWUOIIAUS uenJe/1eund je %wc—cﬁ-—um.ﬁ —_w\:::om sng

auy Jo sentadoid umopyealq (ea13d3[e SSSIPpe e TdSd UL

A0S BSRUISY $I1IB}S0.1)99]9//:d1Y

ISH IV TdSH




ajeudoldde se asiuadxe
so1sAyd a3nqgrLiuo)

uonisodap buneod
SAIPNPUOD-Apjeam dn
9|eds 01 sSAem 21eb1ISeAU]

juswaAodwi apinb

01 Wea) 0] Sj|nsal poday
slaquawl

1auyo Aq 239 ‘uoiseuqe
pue 21e1s 9A3|D

1e aJnsodxa ANA 121je
pue alojaq saiadold
|1eonndo pue |eoL3d”|e
9zAjeue pue a2inses|y

Slaguawl

19410 pue JjesAw Ag asn

10J papaau se sbupeod
WL-uiy3 31sods

qvT S|priwy 29vd; ,
Ap1s.124117) 210IS PUD]IAIL)




sbueod pue sjelalew ul
bulpjaiys pue uond.iosqge
uoneipel-sppied

pue ANA JO bullspo
sbuneod
AI}ONPUOD-Ap|eam
panoiduwi Jo JuswdojeAsd

m_m:mng
Jo saiuadoud |eondo pue
|e2113090 JO uofeyaldiaiul

pue sisAjeuy

ainsodxa (ANA)

}o|OIABA] N WNNJOBA 2oeds
-u| JO uonejnwis e’

sbuieod pue

s|ela1ew Jo aouejds|je.
pue aouepniwsue)
|1e2)ndo JOo Juswainses|y

sbuneod %cm s|ela1ew
JO saipado.d iod
[e211103(3 JO JUBWR.

qn’] SIPLIID ] 2ovdg
Ap18.4241U)) 2IV}S PUD]IA]L




‘Ajipiwiny pue sansLeloeleyd
1314 ‘suonnqrisip Isnp

JO suorpuny se Ss1A|14 3snp Jo
uonepelbap Jusapuadap-awi |
‘SJUSWILIOJIAUD ueljley ul

pue Jnsawop ui (sa3ejndpJed
Jo sadeys ‘A3D0oA

PUIM S1094J9 213815041033
“6°9) uonelswo|bbe

pue podsues] 3snp

|043U0D 1eY] S1030e) au] Jajul 0}
|00} e Se suone|nwis ayl buisn
‘S]UDLUUOJIAUD

Ajiaesbouoiw Ul awi pue aoeds
u1 uonjesswo|bbe 3snp pue

Jodsues] 3snp Jo suoneniis
[ediweuAp pue diewsuy

so1sdy g Jo ydoq
— oppffng v

Ap1s42411/) — Y104 MIN Jo Aj1S4241U)) IV}

ayoddns

VSVYN) swajgoad buibbo|o 13311}

pue uonjebaibbe ‘J1odsuely 3snp

‘saijquiasse Jejnuelb

ul saijijiqejsul pue sanljiqels

\Mumu‘_oansm

4SN) swajsAs sejnuelb

ui sassao0.1d uonebedoud ooys

: (paj410ddns

4SN) [10S ul s]o9iqo paling

moj|eys Jo buibewi pue uoidd3ap
Tswi9|qo.1d bUulmoj| mm: ,:uv_._oiw




BUIISa] [EIUSLILOIIAUT ; mwm>_mcm>>>oc pinyy
ISA| .
JUSLISSaSSe -
Ajljigesnjoenuew ‘buiinioejnuely w)shs ‘BuriesuIbuS SWAISAS

ouaLIRdXxe
sisAjeue pue ubissp [e313933 1591 pjal pue Asojeloqe)

SW91SAS auelquiaw ‘uond.iospe ‘sisAjeue quawdofeaap 3dsaouo)
‘sisAjeaed ‘burisauibus |eaiwsy) EwEn_o_m>w_u

sasAleue 213snode ‘DiWeuAp
‘leanyonays ‘ubissp |ealueyosin

uoneziiae.leyd

‘uoD9|as s|elalew WajsAs aoeds

SS104 SSI

pue amnys pue ‘NiA3 Jo abpajmou

buninyoejnuew / ubissp (1e3ed

welbold ydlieasay ayl 03 9|ge|ieAy
sanljigede) uoneziuebiQ |euclippy

[puoPUIIU] SUIISAS
2ond§ pup.Spung uoIUDE]




saforped

aury Jo uoneindiueul 213snNody
uorjeba.ibas
buibieyd 213e3501308[80q1 [
uoirseiqy
jenouwidy 1snqg

JUSWIUOJIAUD SWdIXd

ul solueyoaw ajenoiied 0

‘ eipaw
Jejnuelb ui uonebedoid anepy
saitadoid
jesiueyoaw 3jedss-nn
|o413u0D 3p14ed aul

w5044 uonn.1ojdxsyg aondg-o N% .
quauipanda(q Suri2ou1sus] sutul

sauty Jo 100Yd§ opp.10]0;




‘spJepuels suonelado pue WaisAs
ysijgeise 01 Ayunwwod usdo

aU3} UMM Iom pue ‘sassa00.d pue
soooeld ‘swiajsAs uonebiiw snp
ur saooeud 1saqg Juswnoop [|IAA

‘qe| 3U3 Ul UoRe|NS 0
SuoiRIpuod pi=iy Jeun| C‘_m\_u\mCOUmwwf

ejep |euoneAlasqo Jeunj asn [[IA

DUJ DINPINAISOLJUT wuam_ V

‘sonbiuydal

uonebiiw 3snp d1|ubewoIos|e
|eannaylodAy 03 [spow
7138350.4193[2 pajdipald 10auu0d
M [OPOLL JUSWUOIIAUD 30BLINS
Jeun| 9|eas 193PwW-Q1 e 03 sjppowl
JUSLIUOJIAUS 32edS 10auu0d 0}
5.101e611SaAUI JUSLUUOIIAUD 90eds
M [[1M ‘B3ep |euoleAI8Sqo
pouIelq 21d buisn

S NILIDPS L]




*3SBq JRUN| B 1B W)SAS SuLo)y-1re ue jo yed se
pajeSnsaAUl oq [[Im onbIuyda) siy L 330 [[ef sa[dnted dy pue ‘pasoual Aj[eorueyoaw
SI XLOew 9y} 10 ‘JJO pauIn) st p[ayy dndusew Ay °,pIjeimes, st [eLjew XLew
oy uay Ay “sdjonded oury dex Ajipeal ued ‘pouew [njramod e dpisul (J00M [99)S “3:9)
[eL2YRW olj[eIoW jo Xuew uddo ue y3noiy) passed uaym snp Jeun| onaugew A[ysiy
ey} pajensuowdp daey uoneredss onousew yuarpead-ydiy,, Suisn syudwLddXd
Areurwippid ‘qros Jeunj jo sondodoid onduewr 9yl SUIA[OAUL SIIPMIS UONEIPIWDI
10} sassaoord Suuwourdus oy onsind 01 ‘ uonejUIWINLSUL dnoudew Judipeds

3

-yS1y,, pareonsiydos si1 s “dio) FeWOIdIA JO 1010211 “IDLLIE] "I JO SALIOIEIOqE]

3y} Ul PAIONPUOD 3q [[IM SIUSWLIdAXD [10S UILIIAD ‘UONIPPE U "SQE] INO UL J[qE[IEAE
os[e s1 Surjsa} [10S pIepue)s 10j A1Lssaodu wowdinba oy sasAjeue [eO1WAYD Y[Ng 10J
spds q10s jo speaq pasnj jo uoneredard 10j ‘1LY dins-ojn © Suipnpoul ‘syue[nuils
pue S[10S Jeun| Jo sjunow uresd paysijod pue suondas ury) paystjod jo uoneredaid ay)
10y juowdmba piepuels dABY OS[E dM ‘SUONORIJ [I0S JO SJUSWAINSEIW Anpiqndaosns
pue uoneredos onougew 10j a0jeredss JnuruApos| zjued papeiddn ue sapisag

» T

e

‘s|1os
eun’| pue ojjody snoudwinu Jo suondL.1j
duly Y} AZLIdYIBARYD A[[nj 0) PIs().
(9661 1B
10[A® ] ) saseyd sse|S pue [IaUIL JUIJJIP
dy) Jo yoea Jo
aSe1aae (4 pue (sse[d oniunnisse
‘auaxolAd <3-0) saseyd sse[3 pue
[elauIl [BNIOR AY) JO
(¢ ¢[10s Y} 0} ANQLIUOD TRy} SUdAWTeL)
yoou [eo1dAy jo
(7 ‘(soyeunn|3e ‘sjpioulw ‘spudwFely i
<38-9) sadA) ojonaed jo
(1 :10 sasAeuy SuiSew] [endi(q Ae1-Xe
suonisinboe ejep
jeuonisodwo)) IAISUI)XD 2p dJojoydaoy.
JdINA 1o 1up) (SAH) 1212u0.4122ds
aa1saadsiq AS1auzy dwnsu] pLojxQ
“JoIeasal sjeLIdewW
pue 0130[0a3 N0 JO ISOW 10} JUAWNLSUL
[panAeUR J1SEq AU} SWI0) - 2goLdosotpy
U04122]7 S-XS PI2uwin)) ‘papuonn &jn.J

5

‘uo1ssassod Ino ur djqe[ieAe s[1os o[jody [edal snoidwnu Y} Jo In1)-punois dy} 0} SAIPMS

JuB[nWINS [I0S Jeun| [[& 91[d1 [[IA PUE SUOISSIW Jeun| [[& Wolj S[10S ojjody ym Suryiom d0udLdxd
OAISUIXA 9ARY A\ “JoAeapud pasodoid siys jo spoadse Juoourdud pue JYNuAIdS dy) 10J d[qe[IBA. die
PUB 99SSAUUD | JO AJISIOATUN) dY} JB ISIXD SANI[IOR] qB] pUE “UoHEUSWNSUL “uowdinba 1e-0y)-Jo-a1e1s




‘ sap0od 4D padojansp pue
(3uani4) abeyded ‘g4) ‘soiweuAq pinid jeuonzeandwo) [erosawwod pasn
sb11 1omo} douQ
9qoid A3121340A 341M JOH
9qoid A3ID1}MOA J3se]
:padojana
-sanbiuyoa} Hulia13eds 3ybi| 1dYjo pue (sma) Adoasosroads v>m3 JAISNYId
10050101
sdwnd wnndeA jetasnpul
 sesawed paads
uonsinbo p paads y
slaonpsues) uoisualxa pue buipuaq /$1919W013[320. ‘51

S10SUdS d

‘SOIURYI9W pue SMO|} Sjeriajew Jejnuel

Ul Si

A2]UD))
Y2.40252Y UUID SFN




