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TRONO CAC DU'AN KHAETHAC MO t

、ざ
`ydう
ohうm(MDH)da va dang duoc ap

11」l dung hi cOng cOng tnnh ngら m(CTN)d6
1,(7モ phuc vu c6c du,an khaithぅ c kh。6ng san v(夕 i

nhiさ u muc dich kh6c nhau nhυ :tiOp can,van chu¢ n

quang, x[|,chat thai, tharrl`do, cung cap nuO,c"¨

Thuc tO cho thay,viOc s● dung MDH d6 thi cOng cttc

cOng trinh m6 dう derΥllai nhiOu lcソ irch vO kinh tO va t6

tac dOng l∂n dOn cac quyet dinh sむ dung Mづ H thi
cOng CTN phuc vu khaithtt MOts6¢u6け thЧat
quan tЮ ng can dwα c ch`′ khi s● dung MDH tЮ ng
xay du'ng cac CTN phuc vu khaithac nhi″ :cac van dO

vさ dia chat(loal dat da,・ oo cting,dO am,dO bё n,tinh

mai mon,dO tharl nυ dc cこa da),chiさ u day16p dat
phO,kha nang chiu ong su6t,kha nぅ ng ket n6i gi● a

congtruong voicac da d6m xung quanh,dia hlnh,Ⅵ

tri gυong ham,cac han ch6 khi d〕 ng MDH.tch
thυ6c t6ithi6u coa duong hら m,kinh nghiem nhathau

thi cOng va k6 hoach thuc hien dυ  6n,… Khitham g a.

dau thら u,ma s6 v6n dё  can dυαclυu ttm la sむ dung
MDH c6 t6c dO thicOng cao vら day la loith6〈 )an phai

dυoc nhan manh cho du 6n khaithac m6,noi ma
thd gian la祐n“ c6tFu“ c6tri6 dua m6哺 o khai
thac sο m,dOanh nghiop quay vOng vOn nhanh.D6
quyet dinh ap dungル ‖D卜i cho rnOt du'6n khaithac,thi
vioc(」anh gla chi tiot cac(liou kion d`tdi du,。 cdぅ。
qua phai duoC thuC hiOn.CaC“ C(藤 mk,thuat t6i
thi6u cOa MDH cJng can dυ oc lυぎ

‐
chon d6 tranh

dtP`,c vioc si,dung khOng dung chong ioai h洲 〕H chO
du,an.、 /iOc diさ u tra,khぅ。s6t diё u kiOn dia chat,dia
chatthoy vぅ n cOng trlnh chitia laぬ t(沿 n thi6t d6 cung

cap thOng tin day dこ cho viec!ap k6 hoach thi cOng

hay dinh tuFn CTN.T6ng quanぬ dυ
`n,diё

u kiOn

dia chat cら n dt′αc so sinh v6icac dυ  an trυOc va c6
th6 ki6n nghi khOng phO hOp hay phO hOp V10C ap

dungヽ洲DH cho dυ  6n khaith6c rn6.
Chinh vi nh]ng l′ do d6,trong bai bう o tac giう

dua ra mOt s6 1υ u′ khi si dung MDH thi cOng
CTN trong cac du an khaithac rγ16.

1.T6ng quan

HiOn nay c6 rat nhiOu may dao ham.(MDH)
dυoc si dung d6 thicong cac dυ δng hら m phuc vu
c6c du an・ khaithac khOゴ ng san(Bing l)_Thuc t6
chung rrlinh rang MI)H dυ oc ap dung trong khai
thac c6 nhi'ng l」'u di6rrl nhu:tOc d6 va hiOu quう thl

cOng nhanh, k6t cau chOng du'oc tOi tPu h6a do
phu。,ng phap thi cong it anh hυ 6ng d6n diё u kion

d`td`.xung・ quanh cOng trinh ngら m (CTN),c6th6
thi cOno Cl‐ N c6 chiOu dai 16'n, noi lTla khOnq c6

cac ho｀ lh6,(チ lo bら ng giao cろtvう 6'nhtrng n8ii c6

dia hinh dOc,yOu cau thOng・ gi6 ft h(ァ n so voi cac
phυong phap thong thυδng, cai thion diさu kion
stPc kh6e cho cOng nhan lao dOng va khOng tiOp
xuc vcツ l kh6iva cac vu nc).

Tuy nhiOn,n6cOng t6n tai m6t_s6nhυαc●16m:
CTN c6 dang trё n,kh6 khin trong viOc van chuy6n
c6c trang thiё t bi c6 kich thυ6c 16'nvうo trong iT16,

do cong cia dυ ong haml dυ oc 191。 i han trong
khoanq 50 m.n6u diёu kiOn dat..d6bat lcメ i sё うnh
hυ6'ng 16'n d6n hiOu quう thi cOng.phai gia cO dat

da,do d6 anh hu'Ong dOn tOc dO thi cOng, khi ap
lυc dat da phia sau dらu c6tlon can phai gia cu,。,ng

dat da trtl′oc khi thi cong, nou gぅ p diou kion dia

chat ph`,c tap thi viOc i`pdぅ t cac k6t cau ch6ng
khOng cho nぅ ng suat cao do khOng 91an han ch6,
ngoう i ra, khOng gian ngarn‐ nh6.nOn viOc si'dung
phυong ph6p phun via.kh6 khぅ n dё lam giぅ m
nυoc ngら m chらy vaO trOng cong trlnh.Ton co sδ

cac υu, nhυ oc dlё !γl cこ a MDH,tac Oiら dula ra
nhシng van dё  quan trong can phai dυαqlυu,khi
6p dung lM{〕 H Qho cac du 6n khaithac khoanglSan,
nh'ng ioi th6 vら bat loi khi si dung lⅥ DH cOng
nhυ lTlot s6 yOu cau t6i thi6u d6i v6i viOc sф  dung
MDH va mOt s6 cach ti6p can diё u tra diё u kion d:a

k,thuat can thi6t cho viOc s[dung MDH.

2.Lich s● si dung MDH trong cac d口 an
khaithic m6

Thuc t6 1И[)H sll,dung trOng cac dυ  an khaithac
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MOt tru'Ong hop dang ch`′ la MDH duoc thi6t
k6 1eng d6 thi cOng m6 Anglo American Los
Bronces tai Ch‖ e(hlnh H.4). M6 c6dO cao hα n
4000 m so v6i muc nυ 6c bi6n v6i 8 krrl duOno
ham dLPOC Xay dung.MOt ch6ng loal MDH khac
cOng dυoc su dung d6 thi cOng gan 30 k「 l duさng
ham k,thuat chinh kot noi vο i cac m6 duoc xay
du'ng tむ  cu6i nhing nam 1980 va 1990 tai rn6
Sti‖ water d,Montana(hinh H.5)[8]d6nang cOng

B`ng 7.ル 16r s6 d″

`″

κ力aFf力
`csレ
dyng A′D‖ f5′

su`tcOa m6.            :
Nhυ ng ti6n b6 vё khoa hoc k,thuat da dυ o'c ap

dung thi6t k6 MDH d6 o6 th6 thi cOng c6c duO'ng
ham k,thuat 6 cac rnψ c ph口 c tap khac nhau.AkO・―
winh da phat tri6n ho th6ng dう 。 ham (TBS ―
Tunnel Boring System)(hinh H.6)thi cOng th[2
krl duOng harritai m6 Northparkes,Oc.HO th6diD

daO ham nav dυ oc diou hanh b6i strabaq「 rn6t nhぅ
thau c6 ratriniё Jkinh nghiOm tむ お  ~「 .:"

1

ヽ

Ton du,an Nudc srl dqng Nう m(4) Kich thudc c6ng trinh (m)

Step Rock lron Canada 1957 0,30 2,74

Nchanga Zambia 1970 3,20 3,65

Oak Grove M, 1977 0,20 7,4

Blyvoor Nam M, 1977 0,30 ヽ 1,84

Fosdalen Norway 1977 67o , ヽ 3,15

Blumenthal DOc 1979 10,6
‐
民 6,5

Westfalen D口c 1979 12,7 6,1

Canada 1984 3,60 7,6

Mexico 1985 1,8∝ 燎
´ 3,6

Canada 1986 1,40. . 2, 3

Sti‖water EB M, 1988-1991‐ 6,40 . 4
Fraser(CUB) Canada' 1989 1,50′ 2,1

Rio Blanco 1992 11,0 5,7‐

San Manuel M, 1993 10,5 ●・ 4,6

Cigar Lake Canada 1997 >20. И 民
′

Port Hedland Oc 1998 1,3
, -5,0
|

Sti‖water EB M, 1998-2001 11,2 .4,6
Mineral Creek M, 2001

|コ′
4,0

Amplats Nam My 2001 ′ 0,35
・
2,4,

4ヽonte Giglio Y 2003 8,5

Tashan Coal Trung QuOc 2007 ●

Ok Tedi SNG 2008 _4,8
ミ」」   ●、 ・5,6

Los Bronces Chi LO 2009 8,0 4,2
ヽ

Stl‖ water Blitz M, 2012-2013 6,8(2' 5,5

Grosvenor Coal Uc 2013 1,or) 8,0 t

Oz Minerals Uc 2013 11 ,Otz) 5,8

Northparkes Uc 2013 2,Ob 5,0

Chi LO   i 2014 6,Ob ｀ 10,0
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Bδ″g2.石6c d6カ′c∂ηg cia MIDHね′′ηδfs6 d″
`η
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.ヽゝ

．

ヽ

Ton du an Nudc s& dung Nうm Krch thu'6c cOng tnnllヽ nn Toc do thi cong,m/ngay
Stl‖ water EB M, 1988-91 5,5 15 ,メ
Rio Blanco Ch‖ e 1992 5,7

San Manuel M, 1993 4,6 17
M, 2001 6,0

PNG 2008 5,6 30
Los Bronces Ch‖ e 2009 4,2 17
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CNM XlY DU‖ G00‖ G TRl‖‖‖01‖ Vi‖0

chiさu dai cong trlnh(km)

Donkin Morien
Autlan
Kiena

_Chi LO

6,0|‐

4i9

・ .4,9  `

El Teniente

ヽ

30

Mineral Creek 18
Ok Tedl

28
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XAY DUING 00NG TRi‖ H NGAM VA M6

圧9・ C∂ng rガ″ヵng∂
“
"爆

Л′イ′

m●C tOi thi6u Cら n SLP h6 trα  tン bon ngoal.Trυδng
hop dac biOt,MDH c6.th6 6p dung d6 thi cOng‐
gi6ng nghiong chO cac du 6n thoy dion va c:ac ga

tau diOn ngam vα i goc dOc di6n hlnh c6 th6 10n d6n

45°.卜1:nh H.9 mO ta glOng nghiOng co goc d6c 35°

(hυ∂ng di lon)chO dυ  an thoy dion tal Thuy sT.
Hinh H.10 mO tathi CTN c6 q6c dOc 30° (hυ6na bi

xuOng)tal Moscow,LB Nga.            慧
3.6.Kf″力

"α
力′6m cia c`c"力ar力a″

`″

′c6″ol
l(inh nghionl coa cac nha thau trOng vioc sti′

dung MPH d6 thi cOng cac cOng trinl導 9ヽら m la chia

kh6a de thanh cOng cOa du' antヽ ハOc ltPa chon
chOnq loal ME)H nOn cう n c6''vうo kinh nqhiOrn cia

cac nha lhら uv∂i cac duOnq ham c6 kithlhυ d6.
diOu kiOn tu onq tu'. HiOn nav c6 nhiOu nha thau
qu6c t6 uv tin 16・ nhiさu kinh´ nchiOm vさ thi cOno

6らng MD由.D6MDHbat hiOu qua lЮ ng qua trinЙ
thi cong thl d6i hgJ cong:::nhan van hanh n16y phai

lanh nghO,c6kinh nghiOiヽ ky ning can thi6t d6 h6
tro qua innh xay du,ng.TrOng mot so tru,o,ng hop
kh卜 thi cOnq bら nc MDH thi mOt s6 vitri can phai
du'oc dac)iる o.dう9 biet va can 86 k,n:ng tayバ ghё

cao nhtP:diё uよhiOn AlDH.co khi.diOn… …
3'■6″`“ d″昴哺 mυa″D″

~
Hoa`n tha,l s3m hoう cd`ng ti6n d6 1う diё u t61
can thiOttrong cac dυ  6n khaithac m6,Dё cac dtP
an ducc sο rγl du,avぅ。khaithぅ。thi vioc sJ dunc
MDH c6t降

_|ら
mOi bien pha`‐ r吼 ng飾 いd gian t所

cOng.TЮ nび ma s6■ruOng hα崚,chO dら utu ner
xerl xё t viOc mua MD:H O giai dOan dうucこa qua
‐̀ trinh thi cOng CTN ch口 kbOng ёう!ヽ,01う i ddi dOn l白c
tau khi k'hα p dOngi ThOng thl:」 0'ng thOi gian dうt

T電.y路男‖1錫c'b躙搬幌I割:」:鴨好]■

:鴇
Vttn鴇

:‖::J蹄
|:鮮
:3課1,総駆::::

t6ithi6u cia MDHて 6お thざ d6danJ161:dJno m`vl
i vう

“
m blo MDH hoat dOng hiOu~quま tron3 qu:′

tnnh thi cOng. )(ac dinh dtPOng kinFl t6i thiё u ёOa
MDH trono cac r16 caln duoc ti6h・ hanh.tinh to6n
dua tron kh。ぅng 9ach t6ithiou,you cau vё‐k6t cau
ch6ng, du bぅ。 bi6n dang 16n nhat xund quanh
duong hう m troヽ9 06c diё u kion d6t d6峰 hac nhau・
va cu6i'cong la chibu day k6t c`u ch6n6 cO｀ 口ヽinh.
Thuc tO Ch口 ng rninh,IME》 H c6 dυυng kl,h khOing
4`m dυ oc coita kich thυσc tOi thi6u va dap.ung
duoc cac tiou chi dυ oc trinh bay tron.Hlnh・H.11 -

cho thay khOng gian t6i thi6u d6 16p vl■ h“ぉng
diOu kiOn dat da yOu vё i:ⅥDH c6 duOng k:nh4 m.
39M6c力 6ng b616ng c力o CINsル drng i″ワ″
Loai k`t cau ch6ng va v6 ch6ng cia lC¬

‐
N phu

thuOc vう odうc di6rn dat da xung(〕 TN diqua,do 6n
dinh cOa CTN va thOi gian si'dung cOa cOng trinh.
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‖7θ.c∂ng rr′″ヵngδ″,d χυ6ηg′47

Cactuy6n CTN nOn duocthi6t k6 tr6nh cう c vi tri
c6diOu kiёn dat da yOu, phic tap,phay ph6, hay
cac dia di6m c6 96c d6c cao d6 giam dLPO'C dOn

G0r{G rlGlrEP il6. s0' z - zot s

ヽ

ti■ :

皿皿

kha,cap,dぅ c biOtla trong diOu kiOn dOi n山 l.

J4.てυ

“

″

“

′ぢρ¨ f″DH
Ⅵ tritruOc cia ham thi cOng phai phぅ i do rOng va
phalthuan tiOn khi16p mp MDH,chuan bi cho qua
trinh dao nh● ng mOt harl dau tiOn.Do vitri cф a harrl

t6n tai mai d6c,do d6 nguy cc xay ra tnノotlδ hay di

16 1uOn tiё :n tang.KhOng gian thi cOng bing MDH
luon ion hOn bら ng phuong phap khOan n6 rnin.Do
d6nguy∞'nguy co,xう y ra ttta 16,su c6 cOng 16n
ho'ntいong qua trinh khithi cOng CTN bう ng n■DH.Hinh
H.8 miOu ta lら p mp MDH tai m6 Los Bronces― Chilean

Andes,co chiさ u daiharn 4000 m.

35.D"力 r″y`″′dl d6c cia c6″ g rrinカ
D10d6c hopl′ khithicOng CTN bら ng MDH la dυ 6i

3%,n6u dO d6c lon hon thl phai s● dung ho th6ng
hanl.B6n kinh COng CGa dLPOng ham C6 ban kinh tOi

thi6u nう m tぃong khoうng 250=300 m. I―‖On nay, hO
th6ng dう o ham duoc phatt‖ ёn bOi Aker Wi■ h va
dang trong qu6 trlnh thi nghiOrrl tai m6 Northparkes

va duoc thiot k6 dac biot d6 co th6 hOat dong trOng

bin kf,h t6i thiou nら m trong khoang 30 mぬ httt
dOng tOttrOng diOu kiOn phl夕 c tap.          ..ィ

―
ヽ

1

‐
ト

，
Ｖ

|,〉

〓
ム
●



6ユOZ‐20S・OH dョl‖oN 9‖00

●ζ δυatt d9″″。開
・6乙」OldeЧ

O`S6ulpeeood α)u。」。Juo0
6u!i6uun■pue u010へ∞Xヨpldeu reuQuO囚`駅N eu!四
」OleM!lls eЧlle 6uuoq 10uun上,`686L“〔)AO‖!上・

8
・
Z90‐乙レ̀VAA

`01]lees (乙レOz`6ulleehl lenuuVヨツ
NS“`Suolleolldde

6ululШ 」。」 (囚8上) SOu!ЧOeШ 6ul」Oq 10uun〕
」Ou。!:。!pe」d eOuetu」OJed pue`uO!leZ!LulldO u6!SOp
`u。!1001。S。)pele10」SenSSL,`Z66レ“

r!tuelSO≧」
・
ι

・uO!l●0!lqndヨ
ruS“`SOu!Luレ、od puno」6」opun

SメuedШoЭ 6ulu!四| 」OleM‖!lS eЧ〕le sou!ЧOeШ
6u!」oq louunl 」。 es∩,, `zレ0乙 “上 」OuXn1 9

・κO】」n■
」o sso」6uoЭ 6u!ul囚

leuO!leu」Olul ЧIZレ
“
`luOしudO10Aep Ou!Lu punO」6」opun

u:  SOu!Чoetu  6ul」Oq  10uunl  」O  uo!)00!lddヽ′
" `レ

ooz.“]」!ШOpZo pue ‐
sz!6e人 “四 Ч6!0 ・9
・
89乙レ‐

'9乙

♭
・dd`レ

)・ON
`917 10ノ、 `6u!」eeu!6u三1 6u!ulνv 

“
`6ululu」snonu!〕uoo

x00」p」eЧ puno」6」opu∩,, `1766レ “1・週| ‖OO‖n3 ・
t7

・eAOuO〔
)`SSe」6uoo uOllelooss、/6u!louun_L

leuolleu」o〕ui  
“
`S10uun」_  】00≧] p」e卜l  dooG  」0

6ulsse」IS」OA()」O uOilenleAョ,,`cLo乙・
u・01 xo」日

・
8

‖ettuO四`∞utteluOo epeueЭp u01e!oosw 6u!印面
■

“

.e!qttlnioЭ
 ЧS!l!」8 uI S10uun■ peleAeOXヨザV81.」0

6ulsse」:S」OAC)」O uO!lenleAョ,,`z,o乙
、Icl XO」8・z

・
98-66`00`」OAuOG`666レ`6u005内

lenuuv ≡llNs ```κ601ouЧЭo1 6u!」oq leuun1 6u!Sn
10erO」d」eplnOq ISee qκuedШoЭ 6ulu!rЧ」OleM‖!IS
j0 1u01」dO10Aeci `666レ “Э 」epuexQIV ・♭

OvH】wvH■nョ:■iv■

EIu`oЧ)9:?nb n9!Ч lel ШOp 9S ul“1 9u d90ЧX`
nЧu 6u9Чl ueκn」l d9Чd 6u`o`nЧd 6unp d,00!スー

lЧ)

l口o oo!6Q16uOnp nelЧu 901」l:A090マ1010Ч…̀,01
κeЧd 090 090Ч κ?Ч。)'O nЧu neκ,p10p u9!x n9わ
o9o6uoコ19oハse」κ?x9p`!マpШ

マЧ6u`o`np o9o 10A
マl19Чu nn!91d,Чd!9!6マI!9Чd 6u9Ч】HG倒|`u9!Чu
人n」_・u=s6u90Ч】ЧuマЧ;9!6u」9!6u」マl o9Чl!eЧン。eA
uヮ綺p enp 6u9Чo ЧueЧu 001A!つAlelЧ6u 6u9p`6u90
!Ч19p u9!1 9A upl ЧOl !01 1el Шop HGA1 6unp■Si
00!A・HGぃ1 6unp OS!Ч】e」ス9X9Ч19090ハs6uOp i
O,O QA u9!pu?o)9!6 Чu,p19Ш9019Чd uマo u9u oЧЭ
■u91uenb ЭOnp u90 9p u9A n91Чu u90 9u」0ヮЧl leЧ】
u9`np。90 0ЧO HGIN 6unp d9 oo!A4む0!Чu κn上・u`oЧ
9nb n9!ЧO`Onp H(]四6unp ns。9!A9p9pO`On」]u9
ハpOじЭ ηle」1,」0`o`np Шo!Ч6u Чulン`ooЧ!マq6uOЧu
l,」0,p`nりO u9!Ч6u9!609]`09q!?q6uo」■・n〕nep
oЧ0 090 0Ч0 0p u9!]`nЧu 6uOo 9)Чulン

 9A uOI Чoリ
!°llel Шep 9S 9Ш u9 np 090!OI HG囚6unp■S lenЧl

`x uop uenb uO!| `6uo」

l uenb Op ucA OじЭ 6u`onl

`】

9!6 Чu,p n9u`Чu!Ш｀
6uりЧo 9)bハЧ}´`9p lЧ】6uO」上

■u91 uenb。。ap enЧO tueN〕0!A!●1 9LI。9Ч〕leЧ】
u' `np。90 0ЧO HGIN 6unp Os。9:A `κeu uo!H

u9ni 19】・シ

・e!6 09nb ul[)6u9L19Ч
`nЧu ugnЧo uo■)u9n6uィ]ldop

d9oo`6`np Hcitt n9u e1 9p nO!」}6u?Ч tuolン19!19Ч
190

6uoo!ЧI neЧ〕マЧu tЧl`lese!p`00 6uop16unp ns 00!A!KDA
Чu,S OS n9u Чu!Ш6unЧo 91 0`nlЧ上■6u9s n9!Ч。マAp16
6u9Ч16u9Ч)OЧ OЧO u9!pd"!9Чd u"e」!∞6N u｀0し｀

Чu劇6uOnp`X)HG´」OЧO AAハ18マAШッЧul】6uρnp
9C)Ш9ЧO?p κ9Ш)OШ oЧo M四9`レマ1 6uOnЧ1 6u9Чl
uop 6ubハ|ぃneЧu O,Чtt κ9Ш。っnЧ〕Ч01x op pA
neЧu。9Ч】HG悧OЧO da)uo!p6ubnl・uolp u9n6u:?|
HG四6unp■S IЧ】19Чu 19!Чl u"u"nlЧ o●6u901 ′′

″

"力
′暉。96・9o・ο″εド

●

」0′〃Gi″δυ99 N■O δυoοl魔′,
′″イd97'9906υ99996υ99,υ9暉ο`″θο

'91y…

ζル7¬「

`9′

月GI四δυ力ρィs.
`″クリ″′〃6“マ

"ρ
90N■0′η d9り

“

●

●

・HG四6u=qN■06000!Ч
}!Ч】d9Чl19o 6u9

9q6uマq6u9Чo、9A eOЧ l■」!ュ1乙
「
H Чu!H「.6unp OS

obnp 6uρnЧ〕dうЧ61d口l d9Чl;9o6u91 9q pu9uЭ OA
!ЧI HG四

'6u?q!9Ч
l oっあu`|■x`。9nu]9。Ч16u′d崎oЧ

`9Чd Чu?1l N■0 6uOnЧ1 6u9Ч■・
9Ш000!01 uQlこe16

!ρЧl 19ns 6uo」lN■。9q QA nマo neκ。フ0 00ap rt91Чl
Ш9!60pりЧd!Ч00A Ч01!ol le1 1」op 9s 6uO〕9q〔Ll?q
6u9Чo 9人6unp■S dOЧ 6uonコ19s19ШI‐6u61_ご=19]
ι几IマЧ6uOnp 6unp κex llnЧl`】!,A dOЧりЧd 9x}9!Ч]
u9nЧo n9!1 6unp d9。|!A19X l■lox 6uo」卑ueЧl!9Чd
uマO γeA nЧu u9 mp 090!OA`tuマu ot7 ue」l uO「N■0
000。Ч:!9nl!'p。9】u9nШ 9Ш n9!Чu le」κeu uolH

●

′

■´

lC

議

7

リルW

●
―

●

′

・

　

一

皿□91ll Yll ul!0l'l HNIUI ltl'lQC nUl0 rux



●

″切″

"暉

δυりυ″l
ズlηb`a′;ιυ9′イυ9η″ο

'9′
子
`。θυ″θ。19イ:●9Ч】

`■■
・6ルθz/クOИθ′ :!マq6u口pl ulЧu d91lo■?6N

8ιθ乙/z′/9z:u9:ql u=Чd u9Чuスマ6N

θルθ乙/6θ/9′:ul!qu?Чd:436A?6N

θルOz/zOИ6′:!マq u9Чu κマ6N

036υ″:οθりd9量リ

″9δυィυμ;δυ9ο οOりρo′,p●

"oo fυ

釘9 υθ口
'9p ′9ィッリ。

`ρ

″9イ″暉br″9δυ μック,6υ9ο」η′δ δυ9ψο,90

'θ

イfaiノdFi`δυO叫′9rりυrp υo 9p an″:●9qH■■

.  6ルOz/クOИθル:!マq6u9p ueЧu d9Чo■マ6N

8ルOiz/80/二z:uolq u?ЧdlulЧu Aマ6N

.   1-ε′θ乙′90/9ル:uo!q u7Чd!■6κマ6N｀

_    
「

    ・     θルθζИ3θИ8ル :!マqlu9Чu κマ6N

・
d■00レ)・986レL`e】Hxo■

"・

t7oИ

・日OИ
〉1 
・X`И日()1」0人 XИ】00hИ」00」OHdO」 XlqHЖ01rO 日

】0■09edlq日
・
eHedXO И OИHOLfued】・

И
・
ラ1 0ndκg“Lr・8

日0」

`0囚

ec, “」v 日00eWO上 “8・) 日01fOmO) 
・
17

・
916レL`0009HOビ,「ピCИ「】りOHOLr

)0■09edlq8 XlqHdO」Xlq H日OH00 q■00日ИRИ。■。ノ` ИΦ
eメhИuedeL」・8・()I ИИ

"0日
eLfOec llg・ョ0メЖκd冒

・
8

・6ue」
109, 900乙19nЧl

`y 

マA00Ч eOЧy u9q 19nXマЧN 19N:マH 19■1 09Чl
leЧx eA u」86u Чul」1 6uOo 6unp κOx.6uo」l_6unp 6un
ep 00Ч 001つ?G Чueハ1 6unЧd`6unH 6uO」上9A■乙

・
8-9■_1‐9661. 9S

・
9ぃ」dolЧ6u 6u90!Чo de上・Ш

マЧ6uOmp Чuじnb6unx

`nЧ

 9Чd 6uOA 00nЧI ЧO!x!pllηu OЧ】eo0 6u`q`nЧ

Чuv ・uCЧN o,Чd u9Kn6N `6unH OuO」■ 9A ・レ

OVHy WVH■nヨ:コiV■

ぇ           [Iu91Чl uマ。Ч Onl d9!l
uoO ueA κeu 10しu nnO uO!Ч6u6uonЧ`01'OnЧ}uo」]
60npゐs9Ч,9o9G・001 6uOnl``10κnЧl`1 6opaЧ
Чuip nりo u91Ч6u Чuり:6ueu,lЧЭ!9ユ1ス9p u9」l m00
u91Ч6u ?nb 19,・6uOЧN tuマ6u Чul」1 6u90・010Ч `00
`9p00Ч00 0nA Чut1 09nЧ}19ユ!nりO u9196u o地9ハЧ
lou」el u91q uマ6 9p !9Ч】 ЧOip u9KnЧO !」1 9!6o90
ハl tuマ6u Чul」16u9o■!66u9Чo n,o19】u91 6unp oel
6uo」1191`Чuip u9 9p Эりしlu9op np nりo u91Ч6N

uen:19yッ

■

曰中
甲
口口暉中暉中暉暉甲中

■,「
中中

……
‐

″

"″

6υりυ′ツリ0り′99`9ω ο9り
′θリイ`ω9δυ暉′μ

'6υ
90`Ш

19イοppイ9`〃:●9ЧH■■

6ιθ乙/クθИθル:!?q6u,p u9Чu d9Чo■■6N

θ″θzИθル/Oz:u01q u7Чd u9Чu■マ6N

8二θ乙/60И9ル:uO!qu?Чd!“16■マ6N
・
              3″θζ/θθノtζル:!マq ulЧu κマ6N

ι86υaリユOθりd91■リ

9ZrJu-zgs'qu.luu arua

ョG呻0‖コl‖9‖,/′

●

●

●

口■●

'uorlcnJlsuos

Iearpeor aqi lo Uoddns 6ul11oq Joj
se;npecord scueldacaP'sp:epuels 6utisal
;esodord pue al6ue sfiei,apeol 'ssoulctql
sueas lPoc se qcns suolllpuoc otllos ul

aJnlonrls yoddns s1;oq1col .to1 slueualtnba.l
uorlcnJlsuoc eq1 pesodo.rd Jeded stql

人uVVuWnS

'asn roql eql ro1 partnbat suotle6tlsanut

lecruqceloe6 JoJ saqceo:dde anbtun euros
pue osn roq] Jo, sluaulaJtnbaj [unututtl]
auos 'sli\Bf ]o osn oql 1o se6eluenpeslp
pue se6eluenpe eq1 'spalold bututtu .totr sy191

Jo osn oll] roJ poJaplsuo3 aq o] paou leq]
sanssr leorur.1col Ia1 eq1 saulllno laded aLll

ur..llrm 'oroloJoql 1su ;ecrDoloab o] ]celqns
sr ]r se'oslel st slcafo.rd 6utulu-t .to; posn oq

]ouuec sylgl 1eq1 uorldacrad pattrtldults (uy
'sa6ualleqc ,o areqs rte, sU ]noqltm uaaq ]ou
seq slcelold 6utuu-u ro; st4gl ]o asn oql

●

人通VWWnS

'aao:dujr oi anurluoo ol speeu

llrls uorparrp r.{creosor Mau stLl} 'actlceld
ur esn o] alqe eq ol ropJo ul 'uolleluauo

lecrtajoaql e 
^;uo 

ere raded astql ut '

synsa: [pn1s aql 6uuaaut6ua punol6tapun
pue ssrueqcau l3or jo plall aql ul uollcarlp
l]cJeasal Mau e s! reproq uol]cnJlsuoc
punorbrepun aql uo uotlEtulo1op sseul

)coJ jo sanlel oq] uo Outseq uotlsnrlsuoc
punolDrepun jo alnlcnils aq] uo 6unce peol :

'{y1rqe1s }o la^ol oq} lctpa:d o1 Q1;.reosa!

人uVWWnS

‖日
A nl1 0S 10Ⅲ ´  ~   V́    V

9Шマi Hy9‖‖‖l、u19‖009‖111 lVX

●

°
ⅢN0


