S & ERXA K19 IO He HE0P| - F4Z TBM EfZ T

=XIQ} J2I0=Z H= E=0I01V]

- M4Z TBM = 1

Trends and Changes of TBM Tunnelling

of EAL ot % o A —— am, B EIPIE Ch

MANMe=z S7t5ta ot = 10l= TBM EE 71&
107}1X| 7|Y=E Aoz TBM Bl 7|&9| TR E

[E 1] TBM EH29| 7|& &} ERe

ol Edut s E

X

I_

Ejod
L= e

| et=EEXEE et RElY, 3

Ish= B SHoE, =alX| EiE Sut &2
TBM EH|o| wxo= QI5t
Z1Z4 14m 02| Mega TBM Z&0|
107X 7|1RE2 H2[6HACt & 1olM=
71 €Al 71ss

C}, TBM

FsiE|o] =

J

JIEHO
[S)= =

SHEIAL 7|t

tACE,

Key Word As—is To—Be
1 QE TBM VS, €= TBM UL/EALFE M 2E XEhof Mg
2 EPB €= VS. Slurry £i= EPB or Slurry EPB + Slurry
3 TBM &t |40t =8tst T =X0| F| =g =x59| |
4 TBM 7E] &l|=2f CHEHHS} A2Y/ASHH CH/ohetEHst
5 TBM AIBZ2M AL XS5} a2 NSl EEs =
6 BM 221t g% =7 28 s 28 37t
7 EpSiul psonl g Rl Mgt & et S
8 TBM SoiAd|et MESt Ut FH| S P28
9 MIHE zlo|dnt 18535t PC Z232|E nHs/E4Blold
10 TBM ALIE 7|&1} C|X|ES} JIE 7|20l AOIE 7| 2
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W TBM SEC| HAl

» EAIX|EKSoft ground)oilA{2] £l= HAl
IA AX[L|0] 2H2LS HiH|7} LIRZ OHE HHe| =

HE HID MS|EZ 1Y TS THE F 1 2ol A
= ol IS ot e BHE Yol ¥FEs 1otict &
= EE382 18253 g2 2 HAZS JIZ=X|2= §t
X EI(SE oF 3%6m)ol|l XS MEEQUC S|
E Efg8¥e 213 thdl 2= HAl(Shield machine)ol 2|
ot =2l HE oA MOHE Z232|E 2I0|dHRIE &
5l0d 7ts3em, oMt 240 WXEto| w2t He
St EAL Y 2§ XEHEAM-R{EH SolM2| EE A2 7t
SotAl sHct

» Zetdkhard rock)olA2] TBM
1952 2HIAL 0|2 ARALCHEEIOA Q05| & Z2A
o| 2 2 TBM HHIZ 7HLMH, 7t

I 7HES =300 Ol AMS =ttot
o

7
1 HEo| MEIS S8 4 U= UM 2TskE A

&5l =(Cuting head) 12|11 XXt HH|E ES5k0, LY
2ofl 54 XIX[HE M2 & U= &S £l=(Circular shield)
7

—_—o
O|Ct. Of F 7HE Q| XEXRI JHMS 7|2 tHREEel o

CHA! TBM ZH |7} 7HEHE|QC

(221 2] TBM 39| At

TBM SH2 I EAX[E0AML] 2= St AR 0]A
O TBM 3Ho = JHL |0 LUFIstod Tt SHX[2F TBM 3
Ho| LXgto]| w2t 2i2o| SHe| MZ He|7t WXL
= M= ZeheiA Jofl w2t 2= 3
ot TBM S'He| 7122 ERF ARZEX|L, O[Ml= Efg23Eo
M 2E 7AA BE3He| tHEAIZA] TBM S&0| ALE
= Qlom, Yot Z2Dril & Blasting)s 2 k= NATM
S EE= HE SEeE QAR QICt 0[2F 20|
TBM S0 2rHsto] w2t TBM Z20] Chet 252 HE
I Holod e, 01Z Helsto [ 2]t [ 3]0i| LIEHARA
Ch TBM S#2 X[Et=d & e 72|10 2to|d Sof| w2t

2tzto| Bl Fnig

U= FREH HYE TBM SHeZE SUE AFZE(D UCH
[& 2] TBM Z2&9|
X[HE =7 e oa TBM ZH]| X|=/zto0ld
Open & TBM £392|E +
TBM ribper EEEISEE
Ziotdt/ootdk
Hard Rock Rock TBM Single Shield TBM HIHE 2ol
Soft Rock
Double Shield TBM HaHE z2to|d
Shield
© EPB Shield TBM MaHE 2tol'd
TBM
EAL/SE X|gt
Soil Slurry Shield TBM
Soft Ground Shielld (Hydrcr;//Mixed Shield) RS Blold
Mixed Ground
id(Multi) TBM
Hybrid(Multi) TB MAE 2ol
(EPB+Slurry)
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A & ERXA K19 IO He H0op| — K42 TBM EfZ I

=7} Ha Hl
TBM / TBM | (Open TBM, Shield TBM) ERRE]
st=
2= Z% — TBM 2% / 2lc TBV 2 TBM E<
e (y-IL F) /e 20| e il
ol | TBM3H - ZY/ Mot B Aot B (Mof)
=2

e B (=d%)

Shield / Shield Machine Shield Machine

TBM (Tunnel Boring Machine) Tunneling Machine

a2l

TBM tunneling / Mechanized tunneling / TBM
Method

TBM tunnel

. 2ETBMVS. 2= TBM

TBM 3#2 TBM FH[e| 2ZIE flgt HE=E T2
(Gripper)2| HEH X|X|0f| 2fs 2= Open TBM (Grip—
per TBM)2t MIIHEO| LSt 8t2dg 0|85k= €= TBM
O= FEECL O|Fol= &t ZE0ll= Open TBM 12|

I EARK[E 22iofl= 2= TBMO| AFREl= ZdoZ QlA
Zlo{RtoL}, Fixl= @ TBMzt 4= TBMS 23815t TBM
O 7HL=|0] A= QUL

= HY ‘?_f’é* = =5 | 2ol €= TBMO| HE == Al
JHE 210|Y(segment ining)0| O}l 32 |E, EEE
op 22 X|Het E232|E 210]H0| HErl= SEFH|0]CE

(12! 3] @= 12|H TBM 724

Cutter head Roof Support Gripper Shoe

Disc Cutter Main Beam  Propel Cylinders  Rear Support Leg

Cripper

44 | ==20E M172% | 2023 |

[O8 4] 2 12| TBMQ| && 22| & 2&

=1
£ 242 Open TBMIH SUsHLE X3 XIXIE 9ist L7
mI=lof U0 FTIEoIA= F21 MRICIS 0jo] AIB
&l MIBIE 2ol XIXsH BRI BSo= ol Hg
HMrlsk= ZEE|o|ct £ €= TBM2 Z0f wat &f
gt EAIK[EE Y SEIX|EE 2R 4 loH EH(face)
o CrHES Sttdsty| LIl ELAIEPB), Ol=Al(Slurry), 2
Al (Hybrid or Mult) S| AAS ZHEE 4~ Tt

—

18l 5] #= TBM 74

Screw conveyer 2
v Control cabin

Cutterhead

Tunnel Lining

°
\

A7 [HM ClAT HE(HENZ| X|2HE ZZfeict. 01 Ol
(Slurry) = 2E HEHoz WHE e UYYUS /A
oI} O|ZA| Y 7I6lHM 31 - HEISHH Efds =2
SIH ZalE LAnt F2 ZiH|0]0] RE E= s Sl
TBM EH| FZ FAHX|L 22t SAlof 0l E 0|3

HE HHO| MIHE 2t0|'H(Segment lining)2 AX|[SHO

SILte| 2l X (ring structure)2 2tAd5HA| =ICt

&=

2. EPB &= VS. Slurry gl=

HE TBM2 BHE 22 = ™

H Lol S Tisks LA

ofl w2t Ol4=Al(Slurry Pressure Balanced, SPB)at EQA]

(Earth Pressure Balanced, EPB)O 2 LIEICH SHAlRIS 4
H LHOl ®UE SREZ HIYM XIX[GHH EAN0|E

6

=
Al), B2 A2 MEQ! 0|5(Slury)2 MYM LS 715HH

Ols=Al(0l7AN0 2t BiCt.

21EPB €=(EQHA €=

>
>
a

EPB &l= TBM2 XMEHH 222 2[5t 7 &= (cutterhead)

@ Tunnel face

@ Cutter head

@ Excavation chamber
@ Bulkhead

EPB €E SY2 7H Gl=2 Skt EAE 2t
Atololl S2HAI7|, Eof w2t FIHE FU I E
o

= om0l OhNZ EEslRiN 2T, ZuS BE

o AR 7110|012 HiES

[22! 8] EPB €= TBMQ| 2&

® Thrust cylinders
® Screw conveyer
@ Segment erector
Segment lining

24
pugel
slof Atx|

= Zolct,

2.2 Slurry €IE(0]5A] €lE)

Slurry £ TBMR 7{E| sllE2 MHHBAS SE5Ht 3
HLHOI| O~8 7Ife=BtAlA BIEE QA7 |

Al O]=2| RS0l 2loto] HHEICE & 2, ERO| S
ShA] FHLHO AEe| &S ISt O|E BTt 716t
aiEol OFYE RXlshE SAl0l O 2tNA 2EEE
A &35t HiEsk= SHOICL,

[ 9] Slurry &= TBMS| 724

@ Cutter head ® Slurry line
@ Bulkhead ® Stone srusher
@ Compressed air @ Feed line

@ Submerged wall Segment erector

Slurry = TBM2 71 S212|12 UEYUE RISk
ArESHH, ZAE HEE 2Rz 288 M 22|17t A
S}, AR 15=0| 0lF Y 0|2 &1t
O[S 0I8sHAM SAH0l AEdk= E&ut +-2/o] i
SIAI7 BAIK[HES| S =2t SA0| SAeH EAL
£ R0I+2M FAleSIHM ZTI5H0] F-eleh XIgt

S22| TBM = 2=} MH(TH )et 21 B
o A7 S2{2|2 MATICH S2i2l= S0 HIELOIE
2RI HEIHS USIH, 22 et XY H

2 22|=/0] Ut FHH A0|2] SE2 ZH HiHo| 21
Soil 2lsH 7FsSic.

[2! 10] Slurry €= TBMO| 2&
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=
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=
T

3. TBM E3dl &1t =&t

3.1 TBM EH| 72

Open TBM2 C|AT7} B2 7HEf sl=, FLEX|, H
2t ZHol0] a22|n J2|mz THE 24|, =4 EdY
2 J2|u =& 4H|2 I M 7IX2 T80 BE 2T

SYoiIM X2 EX| HXIE HE 4 UCL

=

(3% 1] 2 TBM HH|Q| 74

Open Gripper TBM TBM backup Final lining construction

Audllarypropulsionjack  Gripperbody  Main beam

2t TBM2 2x2t 2454H] S22 0|F0H A1 2
X 222 22 S0MRE SR, HEE, HYF
3HEOZ Ul 2EHSkinPlate)tt 1 EZAHE FHE|

of AL

[T22 12] 2= TBM &H|o| A

25 4l TBM2 2Z TBMOIAS] SHioAQ] X|& L
=Z32|E 2iold HX| EXTS shdstr| flsto] HEH
Ol 7L Sls MT7HES MEfjolM MAHES Mot
= TBM ZH|o|ct,

J2|m7t glo™ 4
2lE TRMeZ, Bkt

re
>
Ao
Ry
2
rc
o=
o L
"
El
N
20
0
ra
in]
i
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E2XA =Xt OEe 2 Hi= HE00 | — M4z TBM B2 1T

[T 13] A2 4= TBMI} G2 4= TBM

TH 0z

iz =

HE| 2= 4lC TBM EPBR} £2{2| ZEE 23515t TBM
H|ZA SRX(E0A 2] X|Et=742| Hatof E{Z-I0] 7t
t=S JHYERICE BEE ™ FEHoN Z|[Ae| oFXd

HBE 4 Qlon, Cist xEHEzio]| XE7t

Hoor
40 ol
2
0x
mjo

or
o
o

[ 14] Multi Mode &= TBM

C
TBM B TH2 50|22 NATM Ef2 THHO|| H|SHO]

m iy b = S J0| BOoiXl= EHMIHO| T
TBMSEE MES E2HIM= & - SIF O SUE
7| LMAIED FX] 22| ALZ ZESHA| =1, E
2 Lol £2HEE HXIotH XZF2stES XIXIstr St
2 251 =t

Z[20= TBM HEHO| Z1Z0] 14m 0|9l tittH=t =|v

N
o
ol

TBM #HE= 7H &= dX|=l= 23 S72M it
8 C|AT 7{E(Qt EAIR 7{EH|EE TEE|H, 0|5 7{E

TBM E=EE2| B2 M (Single tube)2t SM(Double
tube) 12|11 Fxte| EMoi| w2t HH 377t Hekkls
O, Yetsio=z ot E{F0| 1ZE 7~8m, SMEE0| &
4 11~12mo|ct, 22 E=o| I&5l0f w2}t cEHHSHE

= FMoIct,

[aZ 16] TBM H=EE HHH

5. TBM AIS T2 MIA Lt XIS=t

TBM AlZEZ2M|AQ| SHAIS TRM ZH|o] MX|0|C} kit
HOZ Ol=0|M 22X Ioks it 2170 M 2 XIsk= 4t
Ho=z FEe|=H|, =AK| EE9| AR £2I7E ZXl6t

0f TBM EH|E =5t Z2ZI5H| ElCh.

= detisom

Double Track Single Track Double Track(Metro)

[ 19] TBM EHE Al2 Z2MA

4.2 7|8 sll=2} cH&ist
TBMOfIA] 717 sial&ol 2E2 X|HtE 215 Z226HA| &
= 3[TA 7{E &|=0|Ct 7E &ll== TBMOIA B(Ee] =
Zsro = F(TAtof 2HIE|0] U2 3o 2fsh K|g
2 =236 Elct &, 7 &ll=7t 31X SN BHES

1, SAE EALE 2M2 71 §l=2| TR
(opening)E S35l FYo 2 HIEECE 7H sll== TBVC]

2Ags 2R ES A= 7HE SR F20|ct

[33 17] 2E TBM2| 7{H &l|l=

TBM Rt F817} SRS £7|27 DYS A 22
L2 dg}jéfg@:_ R ARt ok TBM 2212 7 sl=o| sFm 5
@ T iy xlzio] oft 2, BAtEC| HIE U S8t FXMS 012

%éi\i\‘;f@a —— s o8 8t 2% J2(n MaHE 2lold 29t U £ A2 T
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o
=

p

=
T

[0 20] TBM 2Z Z2AM|A

TBMOIA BRAEE 0f F28 AZY I

LETIE(AR, Advance Rare)2 2t 2P SOt Z=E

(22 21] TBM SZI80t 28] Azt

Advance Rate (AR)

e g\
g 3 —-
K Ao
FHEHIE EEE LT
 Hame o
@ ;
< 2t [
zl 0l
= g

(% 4] =2 TBM E{2T} 2518

oENE TBM ZH| =28
ZI4 15.6m 27| 4000 Z0| 90m | _,
I E =
West Gate Tunnel / EPB Shield =t Om/F
2|4 15.2m £7| 40002 / EPB -
M30 Motorway Tunnel < " T | / | 188m/F
Shield
Esme—Salihli Tunnel | %12 13.77m / Crossover XRE TBM | Z|cH 28.5m/&
2174 7.9m 274 1,800= Z0] 2001 -
] -2 7-om 2 201200m/ 2 ey 61m/Y
Gripper TBM
L . 214 9.9m / Hard Rock / Double I 13~15
Folio Line Project Shield TBM /!

Waterview Connection

E14 14.4m 27/ 2,800E / EPB
Shield
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Z|cH 452m/2

E2XA =Xt OEe 2 Hi= HE00 | — M4z TBM B2 1T

‘=0l ZI0|2 M™O|E|H m/dayE BAIEICE ARS EiE T2
NE Z7| L SAH| FHo| s @A0|H, MAS oISH

2LE US AIS S Esto X|ghol| Meket 21X TBM 2
L

TBM EH|Q| 7ksA Iz Ch2 EfY S0| 2220 g2
FE 240|H, 7H St A2 XEEA A X[HHIEO]
et TBM ZHIE M5t 2Fsk= Aot

~
J

9k or A (Face Stability) 0t 1142t

=X = FAIE
A of2{et #HO| XA X[EHSHt 871, XEretE
0| sl Elct.

EPB €= TBMOfIA S&H(Face)2| XX =XI4
EoF ASE ZAH|0|0{Q] S|F0l s Moo FX

[Tl 22] 2= TBMOfIA{Q] THEl OFRiA

Slurry

2=
=1

ol olsh AH LM 71RfEl 2RES| B0l =T
™ Tixjoll ZkZaH 2fEe| e d(Face Stabilty)S ==

SA| e,
8. TBM S[H &H|2F Mt

TBMZ =4, 48|, BUAEZ 7450 ZXl= 7HE,
7H Sl=, FTAIAHE, SHT AAH, 0H S0| A1
S&4H|ofls REZH|0|0], FXIt Ut FUHAIES H
SR, LESHY, VA, +T8H], 442,
Hi~dH| S22 FYECt £3] £2i2] €= TBMOIM=
HIELO|ELt 2AIE7} 28iE £21218 X2l/22/6k= &

HI7} OHS: ZRsic

[T 24] Slurry TBM FChAH|

(Bemtonite) slury Separation plant

Muck
i LU s

LA

Slurry line

Feed line

Shurry circuit

TBM Ef2 AEE 7

for

0
_|
08}
<
ozt
I
lo
P

u
gu':'
nx
[l

= = =,
U-Tumn, X[t 5 FHA S 12450 +-2lsH0f of
O, HEEE, X=X 2, JIAE 2| S2f 2Zo| &F
o| SHol| mat eS| TIREE 4 A=S +EsHoF ST
S35 =X TBM EEQ] 22 2UY FX|of Mgto] ATt

= Holl F2fsHof it
[ 25] TBM EE X A=l

=1

et
=5
SEERy

9. MOHE 2101€t dsEt

MIHE 210|=(Segment loning)2 SIXIEY Z232|E 2}
oldut ga| ZEO|Lt OF=0lN 02| HMZEE MOHES
B Lol =2 MX[o 2tedot= 2tol'del HEHE S&et
CH M2HE 210|de €= TBM E{D0Af ZAF F9| ¢t

Fds st 7R HE 210[dez AER=E &

- =

Ci20| MIPIE 2l0|g e E{=ol BAI0IM Ths
B2 AXI17] HR0M, MIHEC] ZHY SAS 9

H
of 71=H2l i ==2S0| O|F0X| UL,

—

12 26] MAHE 2told

=

=
[
2
m
1
2
i
[0
ra
I}
nx
Ral
UL
0z
z_
il

f0| 7Iotxl B2

r
0

Zo|g HetFe| 47t ZASHK|2H TBM 2EH/HHOIM S
=]

= 2847t A

[
> Okl rx
o
1o ré\i_
|.|I =
40 =
I‘P,E I'II'
i
SIS
m 52

P}

M
ik}
H
o
N
:‘0
9'|_|
il
T
n
2
i}
g'l_
w
W)
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10. TBM A0I= J1z=1t CIXIES

Z|2 TBM ADIE 7|&2 TADAS(TBM Advanced Driving
Assistance System)S &3l 22 HI0|E{Qt X[BIHES
HAZtoZ BEMstT Mol 28 B XAISHH TBM &

M E{S A|ZAEE m5t5t M| 5

Tof| 283k QU T =

[12! 28] TBM ADIE 7| M(5H2 514 TBM EiE, SThAA)

[0} ﬂi FHE| AN

© 93 B 2
HERIE, o, A e B

H, A A ?M\El

@ TAIFE BUEYAAS

DCRM i

O HYH nt2Yx A4

U © HEEA ALY
SSP-E

= MM7lent 7IAIE 28stke 7IeS0| aF
= AEs| %EP‘*O_I HOZM BM 7|HtoZ AA|KIQF Al
|2 OI0|HE 3R3lLL, SAt = RX|
H2|oll= 2231 ICk TBM H|0|E{H|0|A(DB) S8t
EIAARITL XFS2TAAR 7F 7|, ADIEER8A|A
t TBM MIOA|ARIS HZGh= OXIZFE] 7|5 o
TIGRHICEH TBM ADIE 22A|AEIS 2bMS|IT
OlN 2TIMOIAIARI DL O X|ZFE] HH ARE 7

T QIC} 0|2} 20| TBM E{ZofA= &CHSIE TBM

Ol CHSH AOLE 7120| M8E|1 CIXE 7|&0| S5
of TBM Ei'g A7 ¥ AIB2| XS5t ¥ CIXHSIE 24

St AL,

Ok
>
N
M
>§
g ]
Ho
0

o

kd
0x on o

o
reu

o>' o
_O'E

[T 29] TBM E{20iMe| CIX[H 712 &

& E2RXA At OFle2 Hi= HAOOP| - M4l TBM EE 1T

TBM Efdel 715 Szt Epte

x|
S

Key Word

Am

2E TBM « Hard RockOjIAl= 9 TBM ®E

VS, + Soft Ground0fldl= €& TBM X&
HSTBM | - oEn 4o mo| HEs
EPB €& « EAKIEE 22401 EPB/&212] AT
VS, aafel7torset Helof 52)
g2l 4 . =ampiol epa/elel 2gime
TBM | -7 IcE Zas 2umss -
HHIRAR - 2%E ARlE SIE HRNAY | m
S8st .ol Sokse 2as
v cEMsdemg e scz e § :
l’. e 4
HE| Sl=et - elmAlE gEtclE s @ Rl ¢
CHERHSE . opey sl cfoisiel Tl it | g oY
TBM
ABmEAA}
=3t
- RIRZZA0) nfe} 2XIZ Ro| 2
BM 2281 A
TEMELSY -uane 2ug B Ee
Bl Athsiol 2 34 27 &2

TBM - MTHSH 720 R Adu| Zedat
S| 2t &2{2| TBM—2212| X2|4H| 3

s - CIUSH BRO| E4AH|/AH| T
NaIHE - HOHE 2lo|de 3R A

2ol at * MIOHE 2toldo| MAI/AIB7 &

nHSst - Crofst elfle] 2told 2
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TBM AOIE | - TBM E{20]| AOIE
7|=3t <TBM ADIE 7|2 74
CIXIEst . cixigsis =618

TBM Tunnel : Faster, Larger and Smarter

B TBM cL2| 2z} Skt ixl

|2 XI5t E{EE JHLsiLE 2X6tD 024 K| A
2 2=517| 25H TBM 28 A|=20| S0{Lt= FA|o|Ct. &Y
Qlo| 2 Eld A A2 Al TBME &3t 7 7ist B2t

He M 125t S48 R0 NATM SES A=
Sf Tt IS 2 B2 SAH| 28, TBM 7|2 H 8
o BE 5SS 0|R= otA 724, X[gto| o =&Fet 712t
a2 20| S| Aztet EalX| M TBM &5
He XEsHRH 20| HEO0ICH

TBM SE2 A50 TS0| M|, 2R EARLL
= =7 2l0] HiEE = SAL Aol MSEIH, 22 JA|

S
MAHEE dX[stE2 QFY e =0t Eot 2T &7t
NATM SHoil Hs &2t SAL 7|2t 2 + U it
=0t SSX0[C). EARE AY, Y S

30l MY + U1 X[5t+-0| =2 XLl M= 25t
A XS pe

E'Eo| XS HIEOZ O|Ml= TBM SHO|

7lEH Btz 27451, O 7| AIS & 2|23
7IX= NATM SEE B8 4 51of| gl= ei4olo), £
ei=4t TBM B FH|2| 7= 2|E1 TBM EH| 23
0|l CHet 2 252 TBM E'E 2| 2Hd5tol| et
7((3 O|E|.J_|_ AHZ I-E||:|-
SLolME 2HHRE EHE (A=t AS0] 0j2i EHE7|
&9 siAlels QIAISHD TBM 7|&0f thst His &
5| ZIdlsh gtom, = TBM E{20M2| 7|&™ Zint
sfiel &Ml 7|& L3I? &5 S5 S50 TBM H
2 7lE0 tiet @AHES TN UL OfMk= ol
¢ TBM E{2 7|=0i| tiet HI0|AE Sae= TBM EE
o| 23S Pt M=H ZHES JHdstA ElctH 22
2ro| TBM E{E 71&== 2{=2t 0j2oll= TBM EH|Q| =4t
lof| OIZ Zdo|ct.
OX| XISHEA'ES] A7t 21 QT C7te= X[GHEE 2
AlcHoll 7+ L8t Olfr= ste EE8t XISHE 22
T=Y 0Tt o= TBM EH[2| HEHS} AS Z2M|A9|
Ats3) TBM EEQ| AOIE 7|& ME 12|11 BM 7|22
LIXE 712l S8 S5t0] &eiE AoIct BlE 7|=Xt
SFIHADE TBM E{E0t XS X[t 750 DYz
2iE 20t Lok uo|ct, <~

N I'OII mu rir

9

Ol
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