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An Experimental Study on Retroreflec-

tivity of Road Marking using Recycled
Glass

Lee, Myung Soo/Jeon, Chan Ki/Park, Jeong Jun



E2 CHBAS Y R2[9) HIAYS0 BE AN A7 [ olgs - H - A E

Abstract

Our country is consuming huge source of revenue to improve geometric structure of
road with a view to improve safety of the road. However, it is more efficient to provide
high-quality pavement markings to the road users.

For this purpose, in this study, it is considered the optical theory related to
retroreflectivity of pavement marking along with the our country’s study literature and
foreign. And also considered ur country standard related to pavement marking, made
pavement marking sample and measured retroreflectivety. For the experiment, it is
selected colors of normal temperature-type paints, grading and content of glass bead as
experiment factors. After it is made the same conditions like construction spot, measured
retroreflectivity according to the combination of factors and analyzed the optimization of

factors.

[Keywords : Load marking, Retroreflectivity, Recycled glass, Grain size of glass bead, Visibility]

I. &
EEEAL E2aEe AT 98% 258 TR TTEE BEN BEGAE
Ash NE7)E BYse] ERol§RA A EE AN Y& ALt wHEA
BAGE Azo] JEUT F, Azke] AZe FAHoH WA B HALE

o] gtk =RFEAZL ofztel]l AFAHe] £xo HE3Er] M FH HIY£E}
70l AFd oyt Avh FHH FAE 849 ATE Y3 ZE GAAMEL of7t w
ALt e ZHANS FIEE AT Utk o xWFEAE T2olaxte] hAA, AA}
Y FAROE ofFE ofte] 2 FLoAC HS o diFEY =HEAY FoAL <
A T =2aHdAE ud HA FAAE FAHIY 26% o] w=HEAY AA
g Aule] FF3ta JeHAL TR, 199%).

AupA oz wF At wFANY LANSE wEFoE HASA AU W ¥ A
e Atag Boh Al o] & RAoE 484 tHKing and Graham, 1989). o] &
B A AMRRFE 229 VETEREY, SAAY 2Av|Gol B, oft AN B
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SR HE SIS =2 M4 M2S(SH 65) 20089 128

o] dgle] B & Ik 3, LY E Wd T2 wFAILE A o 19HE 9 Abg=z)
o} 409 o] ARy dAEn ow, &F 15k Gile ALY - FAH Ao B
Aot UM olHd wEAIRY HA 1S FA AQFHAR], AF8A, =2 7
FxQRleZ FEIL, o] Ao UiF g vlAE FI LFALLY Tad FYEIn
Aow FuHez =HEAY Fago| T Yot

EHFEAIE g%t ot 7|F 8RR UA, wWir7te § AX @A et 2o &%
o] dle] wkalgo] @AFA MIHER FU|HA WA T AAtel & fA&Ert 9
83}7] W of7te] HHLAL At B} HAHA A L FARYE A3 Aol
AAAHQ FAoltt a¥Y, FWolMEe =HEAY #AF 7|F0] AAHY A7 s,
3 71% E3 BEV)EEE FolT Bk ofle FAHoE AIFEFNA 1 VIES LYol
g2cts AL AL do] olvt. A fEue} dutsze] AXE :WlRAY Fdde
AXE wHEA ATl ol AR A 7|ES WEII UEA, @A JFE0] AF &
Az AIRIAEE FrE7| HE{ 71FEQAA, oftdxE FHAS ¥AATE YEYEA F
o] AwrHQl A vpoto] AR AHEZ =WEAS} #HAD A L oA AH oy
o] B Ago|th(AALE R, 2006).

uelA, B dFdAe =HREA Y e AFHY FAAM TEE & THE HE3
I AAPARAR] FE LS A2 (Drop-on) FHE AHEsd FEYY FH, 4= 2 FF
I gF4 Y FH LAY £FLEE FAUAZ A3 F =HEA MES AR wjF
2730 e AANAAESY e BASAT =3, 47 24 g vRAFs 33
o] FAAAY WA AEE FPAT

Z, ERuFEE =WEA AAMAAETE BEE U A7 ¢ =R #¥
FL ARG 2 S BHVBER ol JIEE AASL e =HEEA HA
128 F3ete] SAE UM A4PL FYstd =HWREAE T JE AAESTY
EXNS Hotstgdr. 4o FARPL A5 FH, HREA MEY A, AAMETF
2 opEztge FHPog A FEHL A= Y =89 &§2%, LCDY dARE
AE&T ALEE L FUY AFo IE FE L] T/H, AL AT FELe] dx, AA
AL o] &3 FYLY FFoz HAAIHAY. 2T =WEA FAHAES HESNA 37
9] RS 2P FAHESZ =HEA AEL AFstd ARAETY 2T @E ORHAIAA
& AANAAAS 2R7)E ol &5 YERRII, Taber vlEZE AIE7E T3 wt2zd@ds
AEee WA e HEet =&t

= HEA AAMAIESS E8Y 8L, ALY FF L dFo & vAFH
9l 27 ) FYS HELY FF 2 FFEXAAM FEde Y=o gt AATAE T

Walsle =AE AARoZ BAsQEc =3, EAE RS blgoz I =HEEA
S FA0 HPAL Heotate] ofzt - $HA ARJMA T4 HEE AXEe T I o
B2z LHEA A #EE BAHE Fobstn AXtS 2

N

=
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1. =28 A9 WAL E

< FRAME E& RAME AR FELE FAH 8, ot e W A
AL A2 olfE 1 NS FA3 £ o

Wel AARAD FANN U Yol e BA 22T 43, £T P JABHE
s F90E HEY WA AL TAh F, BANA UL Yo ow Ao gL
H Qe A A Bt WAE QBed. o B ojmd A=z EA Yol uA)
HekE 1 399 $FoE W wARTL o8 @ AFWALY S =WEA] HEY,
opztel AFAS] AEFo| =WEAE WFAL W 1 o] WX WPez HEojpos
2 ¥ 5 ok =WEAC] AFHE AW £AE f
%ol o) §Hm, AN £ FALL FAHAY LI AFAY W25 Ye <2
Y 21>0) b uhoh o] friete] ERol Rolx URE WW whalaln mRpol 23
ol el WE QAT AARAN wasel 42 Yol e A% FaP w9
AN e Wel HU WHoz HEolgonm A7WA Hek

Reflected Ray
Incident Ray
Glass Bead

Paints

<O¥ 2-1> =WEA] FE LY A A¥ALLE
2. =HEA #FEVE

1) 22¥AE =129 ¢

E2RAE E85v =AW wE 42¥(KS M5322), 7HEE(KS M5336), 532 (KS
M5333) =82 EREY A4EE 9, g Yoz Rydd £3, §34 zaEs B
Adel =5 Fd f2 L FRHES FoldHA 39 15 74, 25 74, 33 FHoE F&

A



ARSI =2 M4H M2S(SH 65) 2008 128

g9 4ed =59 d8E AZSE 9 FAFA Y FLdr =AEA 208 F =87}
B A18719 golojd €4 golof @rhelEHe} %%, 2002). ¥ =85= 42¥
=59 9489 A9 §AEIY 1Esld TAEY 108 Fo] 2871 EAF Ag7)9 golo
of A olok gtk §32 TEE JME - FAEIA =3t 3R Fo =87 EHE A
719 Elolojol &2 ¢olol @t T, 7tE B 3 M- Fo M g FA =go A
H3le HEA 5 99 E YA gojol @k FUHHOE §FH RERAE E8EE AWV
2 B39 =88 Y1 IRIMES HIHAM E5E ddsA &8 - wiksteel 3 #
Mzge] §§2xe 160CE VA SEE ZH3Y 1A oo Ag3tdol FohKS
M5333, 1995).

EERA TEE e XU g {EEY Y=g ol HEdoh X
(Drop-on) AXwAoe g 15 7F2(106~850 nyp®l WE)E &3t ¢4 (Drop-in)oj
B 25 FA(149~590 p®l AE)E HEe EF2(Premix)ol & 35 72 (83~210 ) S A
£33 T2 RAE =54 ANt FA £HE AN fEge A 4 JFe
2 /e $4& FoAx FUARA gGe Fogrt doMe FHM vFE 24~26, SHE
& 150~1.64 ¥ gjolojol ot T, FAe AAEA B Y, 7, EEY, o5 2 YA
o] &3 59 AAHol Ae AHY FAZ} 20% ©]ste]ojof gt

2) vty =HWEA Y AANAAL S 71E

YARAE F o BE 7AEA S ARl TEo|&A A FEF FRE AF
IEE AT FF WIS E FAEA Foh =HEAY AR #AEE TIEA =
Aol AxFo] wALEE YAMEY AFAWAL FARE FE ARTT AN EE
JAZ, Bz agln =4 F A7) 2 A A7l g2 4AEE 7)|EAE 7RG

EEHEAY WA E ZFL 10km oW F% 1kmT 4 IHLE 2HsA] = W9
Ax Qdelel 20/4E, 10km °)de] A 1kmF 2/MAE F7F A3t o|F 90%7} 7]
o]iolojo} &t} YA #/EAZLL F A 30moA AFAe HAET ¥o] 65cm,
2 £9 ¥ol 12mE EFoF T w YA 88.76°, #FZL 1.05°°H. <Y 2-2>
JArzt g #dztel A oA xolth

E=WEEA WA g Alge] AAge] we fElgd g8 ToE A3 A woiA
o, ol AEF 2 FAFH T g} Aoyt S & Uk wEA =R Y AT
ol O 9 AEM A7) NEFR Bok 3E Ade AR 33

SEvate AR EyF nF=UEA HX - #Y wjndodre <E 21> R <&
22>} o] = HEA Y WA F VIES FAsL ok

i odo B &
>
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88.76° (ncidence Angle)

1.05° (Observation Angle)

! 3ﬁ
= 30m

< ‘
—

<19 22> QAL BRFG

120cm
65cm
¥

<% 21> 283 WA MAES(AEEH, A5=HEA A - FE Wi, 2005)
49 med/ m? - Lux

HRALA
At | BFEZL | TR - a4 2 L
(WA o] 8%)
A ) A 130 90 6 71
88.76° | 1.05° | AzA | =AW | gF | =AY | 9F
A7 50 80 30 50 2 A

< 22> HolZ xHEA WA (AEY, AF=HREA AR - B v, 2005)
@ ¢ med/ m? - Lux

it | ean 7 L

i £ I 2 44
86.50° 1.0° A4 2 A 300 175 64
86.50° 1.5° 24 2] A 240 136 48
88.76° 1.05° A 2] A 160 87 32

3) d|9)9] =23 WAL TE
@) ==

no e 1993E 2 Exo o8 £o MUTCD(Manual on Uniform Traffic Control
Devices)ol] 43 A #S HA2WAIE 7|ES FRse e AFE AY3tAon, 2000
EAR/e A E 71ES BYIAL A9 S AT F4 2AEle ATE 58 F
ARRALE 7]EE AR Yrka Aok

z7] AR WAAT 71EGS ASTM D 63599 AAlso] glon} Ha whalde B
7t BEL QA SHIFOIRE ZF FAAM e AAHoE YEURY 7FES vt AY
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SR YL SIS =2 M4 H2S (83 65) 20089 12¢

a3 3tk ASTM D 63599 AAE Z7] A WAMAES 71Ede Haxtae 39 250
med/m? + Lux, 39239 3% 175 med/ m? - LuxE AASL Aot

Florida ¢} Missouri FoAle %7] ¥AMYF 71 G(HAXA)S 247 WAz B¢
250 micd/ m? - Lux®t 300 mcd/ m? - Lux, B8 3% 175 mcd/ m? + Lux$t 225
mcd/ m? + Lux® AN Jom, HAAT Z|ER(A =) A9 Missouri Foll&
3 71Ee]l BAHA A FoH, Florida FollA e Aol A9 125 med/ m? -+ Lux, B34
2] % 125 med/ m? - Luxs AABIE Aok Utah FolMe A WA S 7|E3S
Florida ¢} w37 A2 W43} G 25 125 med/ m? « Luxs AASL Ut

&# North Carolina F¢] 7Z-¢, 7] W% ZIER(EAA)H LA S Z7IE8%(A
=4S 7zt BAHY BS 375 med/ m? - Luxt 325 med/ m? - Lue, 32249 34
250 micd/ m? - LuxSF 200 mcd/ m? - Luxs AA3F 9121} North Carolian F+& 30m ¥
$2A 77|17} o}y Mirolux 12 retro reflectometer® A}&3te] 243 7|Ezhe U=z

EF9 JE#TH v @S Y Jh <E 23> MR A} AR AL w4
o =24 WA 71ERE UEd Rl

<E 2-3> W3 AAA G A=A J)E
@9 med/ m? - Lux

T7 ASTM D 6359 Florida Missouri Utah H] 3

ELEY 250 250 300

AR A
T 175 175 225
LR 250 250

A=A A —
A 175 175

(2 9=

drdNE YH FAYAL ABsta =RBAY B uhal, ofrAAY izl
He Brke B A ()P o] FEWAE NS BWAAHSTE 30180] HEE FAHY
on, < 24>l A <¥ 25>% 7 WrREY U@ BWARSE UEd Aolth

Z%%7} = 0.30A + 0.30D + 0.40N (1)

d7A, A =EHEAY 2R AL, DE =WEAY 9] Ax, Ne =HEAY o7t

A ol e,
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<# 24> =HEA Y 2R B}

Bt 57 ASTM 23
5 383 WE  |AFE7)% g0 45
4 ozt WE ok WAlo] YA EAIEE FE
3 9y BUE  HEg, ¥4, BYE S 948t
2 ok 2w [gEg, WA o) Fasig
1 Buz 230 golAx telgol glojd 48y Ymrt
<% 2-5> = IEAS vy Hr}
gl ASTM ulax Shib
5 No. 8 o]4+ 3% o]3}
4 No. 8 ~ No. 6 3~8
3 No. 6 ~ No. 4 8 ~23
2 No. 4 ~ No. 2 23 ~ 40
1 No. 2 "]gt 40 =yt
<¥ 26> =TEAS ofzhAQ1Y Bt
B 58 WALS(ASTM) % WA med] m? - Lu)
5 8% o|AF 247 o)A+
4 6 ~ 8 186~247
3 4~ 6 123~186
2 2~ 4 65~126
1 2 =gk 65 w7k

E2AH MAYE 71Ze HAAY ARMAE HEsT Go)N AFH ush go|
P O A1) Heldth clRe AAALR SIANA AP WS J1ES WY
£ Qo] a%F ojale Aol AL RIAE AY 4% Ak
3. =WEA AN AF
) xAEA FHERY 27

EENFAARY TH(1997)2 =HEAY AF2AE HHFs7] /8] FAL AT Y
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SHRAHESS =R M4 M2S(SH 65) 2008 12¥

T, 25 FAIAE AA3Y WA TH TS dFE vAE A AHZAE
&34t =3, vt AAo HEE =WEA Hd AT e =&37] A8 3
T A¥ e AN A9 H3 vdT @ T3 ARAE A € 959 4
TAHSES THY FES A9 YUY 2 BT 71E0] oA BA A H
o] e A2 Uey HAA 71ES WY 130 med/ m? + Lux, B2 92 mcd/ m? + Lux, A
TAA 71EE B EAYW 50 mcd/m? - Lux, A 1 2A] 80 med/ m? - Lux, B9 =A
W 30 mcd/ m? -+ Luxe 9 50 mcd/ m? - Lux® ALSHAT-

FZEZFAH003) AN A E 1A HEAFY TAH 7IHE 53 HAAMMAEGIm F
718 71¥)E AR A¢ 1204130 med/ m? - Lux, BHAAE A 90~100
med/ m? - Lue® AL3ALH, IC ASPFAA Y AdutRe 2P E FH3Ah

Rich §(2002)& =H¥EAlo] Eg=o] e AAMAARL FEgde] FFo WE WHEA
EH ¢ FHE 2 AAMMETS d7AT FE Y §Fd BE vAH WHstE
#E37] fdte g FAxRAANAN I3 22 FHFeE 4P FAHAT Asd
£ AFs FFE 53, FJNESY FALs FAHE =EREANE NEYY =48 A% F

S &4, AEUE FAE Q94 AZRF FHE A =R EdHA e
g dF S EHAG. SHAY, A =AY =HIA Y EFE g A
&2 FAE 2144 FHY FFY St ot oA AAAAE TS FaY HiE
o] ZF7bd wet FolArlE Fu, FE Y HREol F 20% o ¥ AHFHE F7HE0l
F33 2o FES &I

Zhang¥ Wu(2003)x =W EA] AA¥AA S EZ(Duralbe Tape, Epoxy, Preformed,
Thermoplastic, Waterborne Paint), 4]2(# 24, 34), %A f ¥ (Asphalt, PCC)ol| & WS
2 BT 2HEAE AFY JFE o] woy JMRTE HAqM 52 At
AHd sl ey, xHEA EAF VAxE ERAA 2 AANA S0l YEeH,
EHEAY AANAIAGFL ol2RE FURTE AIME FHAA wE2A Fihdes o=
Ueldtt. 9714 A (Thermoplastic) &3 2] =HEA|= of~RE FHAA HAEZY EF
34 (Epoxy)E 29 = HEAE ZAE FHAAN E&FHo|t} FrHHoz GriaA 29
EHEAlE 23 E BWdA AANAESY AV 2AEHRE dFAHeE drtaA E
Ao HEAE E3E FHAA BE2YA X3t ZES =&

2) 9RAQ #A39 Wt

Schnell#} Ohme(2002)& =HXEA]S] ZQ(4-inch, 6-inch, 8-inch) ¥ /& (Paint+Beads,
Ceramic Element, Wet-Weather Tape, Paint+Beads+tRPMs), =W Ae|(AX, &) E &
Axre] AH (654 71F)0l WE =AFAIY ozt ARIAE ATAHATG FAAELS =UREA
o] EL ozt AIAL 873 TUF A nF Y FAAEC] =HHEA] o ARIA
o 9% o 9=& 7. UYukE<Ql (Paint+Beads) Ed o] =WHEA] FH9 Frle AIUA
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grado]l EapF ol E3lal F&E B o Z(Wet-Weather Tape) 2 RHEAE 43 =
HAAH A AJAE & Fo7 FFAIIH F7] 224 (Ceramic Element) B2 =HEAE
oud 2UANME IHHoFE AJGES FFAINEE =HEAY AQIARE FPANIE &
“ol7le sy, EAW(RPMs)<] E=HEAIY AIJA FAE AdNE 7 529E
Hobolghs AES =23

Parker$} Mesa(2003)2 =WEA) AAMAFY HEHEE AHEEA 718)0 vt 24
3tk 2AAEC] =WEA AARAIAE S = ¥HYEe EB4FHoz 70~170
med|m? [ Bt B AT o]y e ATRE FAAY ABoz BEFshA 554 o|ste] &
AAELS =HRA AANAA Sl 80~130 mcd/m? [ hx N A WHE
€2 120~165 mcd/ m? [ luxN X HEFT T EAFAT =, FAHR T2NE =HEA
A AL 5 0] 130 mcd/ m? [ lux?N A T2 FHAE] HEE7t 7
2], AbE7F nEstg e wetd dAEHE 1¥ AAEY FUIE AN o, =HEA A
WA 52 160~165 mcd/ m? | = F/3A AL dtte A2E =&k

3) xUEA FAE

Abboud$} Bowman(2002)& =HE A2 & A (Paint, Termoplastic)d wlR2e] ojsjx Hr}
He 848 W4T 248 7]‘”03 ATt Ao E FHJE EH9 =HEA
7 @724 BREG AAHE 2 AR A7ITE 23 o Aol w4 Hridd. o
Ay, HAE 24 WFAS Zhe FE53 I vt i AL guks)
A AP WFEs o wE 5842 A7 EHo] A4 dedd. o3 Ax
g FAAM =dEAY B AA HE, AR A7, TR 7
FFol wetd Atold zolE Relrle sy, HJE EF oWl gGrkay BEol o
37~128% F7tdtte AES =&3HTH

Thamizharasan 5(2003)2 14X E W EA 9 XH-'HHM}/\Q% Wrdse
W ES 7Tt =HEA S ZH:H”]'/\VHL"]] FEFE F& 8209 =wWxEA9 E3F
(Thermoplastic, Epoxy), 2124}, 84), =43 (Asphalt, PCC)Oﬂ 22 = L I |
e 27, FAE =14 HEde SddFE .Tﬂ_%"‘”k"] obd =HEA T4 & 73-‘1}/‘]‘_}
ol =4 AF HHdFPorw Fidte AAMAETE FAE 2 gty Ao
We sy 4383 Alzte] A#g F HA¥oz wgse Zadge dns E%ff}‘}it}-
£, =9EAY AATAEES %—’—'.\-3}7“ FaNdle o ZAHd e AHAQoH,
ol FF2 HlHFo HEHY HEA AAVARNTE AT A Adgol Ta

FHE Aoz WA= @alf——a— &35k o33 FHE =WEA AATRIAE S
WS AT A, ol2RE HWd FrtaA WAL 6571y, FMLe 103749, 24

E 3o 4754 W2 @Y, 342 7dolgte 88 =239



SHEAHE SIS =28 M4E M2S(SH 65) 20084 128

Im 2439 W 2 3y

£ AgdA A48 Fadde fEdd FREANEE, SHWAE, F9AF), g
AR T NS 93 A7 FIdd @7F AHEE FEe 95 /gy %,
a3 289 £8exdd wE TR AP FPHIY TEE §HY Z2EAES
WAy oz 3t NPT, F22 JEE KS L2521 7|Fd o)A HErlsd A=
ARAE FEge xS AASHT E=F, L FFe A s dojH &

dg “DEGHAL ANEFY J|Foz =HEA Y] DA we} kst AA )
Aok 2 AP FYPAYL A5 Fo], =HEA MEQ A, AAVMAES 4, vt
g 2oz F4 FRE

1. A& EHl

Alg FHA] $AFo 2 mdldol & AMgS =HEA AFY HFHoIY, B AYPdA=
ASTM D 6359 7FZo] wa} 150mmx150mmx5Smm(7}ZxH 2xF7) 2712 AZstgeh. =
3, W74 48L& ASTM D 3884 7#Ad oA 44 @F4EL BRI sy 149 °]de 7]
o] "oy wEol A 110mmE A|HE AFAF F APHolA9 Taber vEFEAIE
71& B3 wtEZFS A&t TS FE3ATh old 3te AQFHE AgE “wES
ANEGAZ A AAE 78S AR 3o AE dHeR 4 JEHE AAAEE o
3lo] ztzte] A& F81FHoh

2 =WEA BB Az

&Y =HEAY £§EE 180C Fx oA 10~20% 7td3ts o= AHIA 3o,
dqul 4@Zd 160T ol =8 &§o] Z o|FofAA &gk, 220T o9 2%
Ao de Aae M4 S WHo 2& Zo] wHEo] 170T < 210TC HAHAA L3}
= Aoz Yt £§ANL 15808 AP, LEFEL 20T FZFL=E 170T,
190°C, 210C 9] 3/ $Fo 2 quadge s FPsHch 44, v FHE AXA], A9
A7) ARE A3 A= gAY §3A Y A fFEds Y ) AN o
A7 % wi AT 9% Foh F AVIAEVE YodW fEde 2= goew
Ao] ol fFEgoe] g7 Wi Wg WAL & glo] WA Tl "olA L, E &7}
ol ZolYe AHA frEde] IAFHA ot wAMsol WA UEsET.

#3Y E4e KS L 25219 7AE FaEd 150 dHE Aoz ZIAE, 4 KS
AED B AT ALE /YL AFY I AFLZE A
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#E¢ nFge zggfg mj o] %9} $AH AT Premix ¥ fFege A 9F] )

HEo] KSold B Fel¢ e 5RID)E IANYIL FY4 FEFS S5 B4
0 22 YT £29 FFL JFoz FHN ALd fALe FFu 10%
Ao 2 10%, 20%, 30%2] +F& st o ;

sixEto g W7y Age A4 844Ee Pz S 14 ik szt Bad] o
2o AP o] Taber PIEZEAR7E B3] vlugaes H2shs P4 Agdue
m, <29 3-1>0] Yehd uvhsh Zo] RWEA £ 7 279 wE AAMALEY HE
2%e 2457 A5 AFL 3% o FAstel ARsAh

@ AATAYs 4P AE ; (b) HeteAd 4% AE
<a¥ 31> AZY =EEA AE

3. Ay =3

Azd =lFEA WEL <2 3-2>9] YeEbd ulel Zo] ASTM E1710 F3¢ 2l& A&
¥ AAAHI S 574 7](NeoLight PR2000)E o] &3t &4 3%ch

E=WREA AEY AZo] FYPLR o7 AAR FE Y HEIL FLEA o] FoiA]
A #& FE ge FAstd AE AR, TG, HEHE SHs FFRE EAAA A}
S3t9en 13819 FAA vtk 71719 H & %2 A5 23 =HEA H4EY A £
AARAY S SHA FAE 5 de 2345 FHAFgsHth £F, <2 3-3>2 Taber v}
BERE AE7E U AozA A7 AxzAd wiE A7 110mmz AZE A4S
AFAANEAZ S A S W RAFE A
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St EE 55 =2E H4E H2S(SH 635) 20084 128

<39 32> =WEA XH%HHW 35 29 <a® 35> unted 49 34 2

DAL -E R R
1 =AEA AW S

1) §§2%9 B qudY : . ,

B AYe F£Y3i7] A 2= o 4TS A st uidEes FPEAT
%, fEYg f?z}%ko} AL AL 2% 170CAANE BaL, 190TAA 7 T2 2
Atk E &% 170TAANE FEgY X Fo] F&FE QA JA=AFH =
e g %iﬂraﬂ o)t AgEth 23y 190TAAE fFag &F0) =84
WAL B eA 7t ojAh o]AL FL A fElgel X 4%}7%«} FHAA 1257
B2 Ao WHET. g, 210C Aol FL FFol Y BE W A I
EolAE APt E2HPEY o)E L% 170THA 190CZ #MalstaA AARAL H=AS5
7} 237t A BYSA AN 5 YgEd AL H=d fEd A7t LTS B
Seo] wix|ut &7he) 24X H ‘lT‘"—q gso] ERRFLS B9 RoE FF34 & 4 Uk
CaEy qudy 23 2 254 &84 A5 WA YEht zed % ERES
o] ¢ 210TC M= X*HMIOE A AR} ﬂEﬁlTﬂ WA 22X mE oA
A Slgto] Elgsitin Bk whEbd & = 170T BJoﬂf\i ¢ AXFE EHFI, 190C
P HE 08d FUAL EFL Folx Ao walo}t} 647&%4%011 AAXE L5 A
34 §AE7] AF7) WEA =HEA AANAL HAEAFY FAEE E0l7] A3 KS
FANA AT e 259 180T ZHelA &§3te] AXadd 8¢ FF% FHsHA
NZd AP AT E FAT & U AR ARdT
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