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Aol d B2 sipe Wws 2 g9 53 HLMe wne APHow
o ,

A AGRE AP setel ozl 44 WLHTH EF HA¥Y WY, 2 ¢

ot

2
Mo AN Fe mata sfe FAF T AR YHo 2R
B HHAHU T wol Vehdbe @doly, ot o AR £X A 8AF #
AFol 9% siAetEge M vl e A & 5 Aok deA sF3n A Y §
Aol o sHArtE ) i G AN A RE sd8ArE A # HAFEE
A Mol o] H3) s ojob & Abgtelct.
uto} s Fe FAFA At A AHE Abele WP R oATtA o8 WSl AL
o] gtoy, zt e 7Rl & AolHol gtk AT 2Eu F2 AAF WA
s&3 sl F459 G getdASFAT F BAE AAgon, ANFE o] o vpEY A
Aol tigt AFole vEFIAS ArE vhaY e PIFE P2 22 Manningd], Bazin
2] Fol Y T ALRHO fo, olE AFHELS Aol dAFA s ¥t ol #
WA FExAAY HE ez AEE dFHE 2T Stk Keulegand Prandile] &
o] ol&8L F4 AP HEd FE vtFASF AFYY L AASA oz o9
A M2 dde Tracy9t Lester(1961)= A 43 H-&, Kazemipours} Apelt(1979)E ¥/JA
% (shape factor) E=UYPE, FFF(19932) w7 (frictional radius) =UHE AAIH oA,
FEEF ) FH1997), FE5FF oVFE(1999)E AZL HE JHFEoM e vt@AF AA
AT 71271E 2Hse PHE st I e FrEnA AEIA
B3z sFe FAol o wpEy Ao d $AE Biker Z¥H( ¥ =EA BYO E
golzgl AhHn $A Y Fredsoe LY (R =FoA FY 2¥olel AghHe FHAT =AM
FAF vhREHAMN A9 APHE AL T Utk BYO ¥ AHo g Prandil} E3A
glol&e] 712E Fo FAF AT AAW v FHL Addted ol F A& AHEE
g 1Pk Prandidd] ©)& A AP ZRE ARE AAWHol7IE AL, o] o]EL o
W dREES sMAsdxA dwrdE @A geth ol Boussinesq®] ¢ F #A7N d(eddy
viscosity concep) BTt F ©Al FHE sidoln, o] o] E&SE von Karman constant®
o= ZPNAME WA g dFolth old wialed GFHAA s g9 2 gt §
& WolE Yeldch Ef A olEAA 4o YFARS ERAYY f&e dH¥s &R
Fol vlalggn 7hgsn, on AL AHVo2RE Y Ao wdich rgHog
BYO R Z¥AClEE g8t RE f42 AANEX/) ATV ZRE ] HMH F
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Moz Py H(Bijker point) g EF3t HE&F F53 AFHE TS o] HAA A
3o AF7|e] HEFE Foh old FZE FF Hxd wet HAY hrteldA fEol
Fasted ole HaAF BHEA FEHEE FIH, ANAES FAATNV] HES FAH
o] FrPTAE FAH o2 A AT

BYO 232 mEs 7o sgxde] EFAIRRE T + gAY o] 7HAq
FARE oA Z W ZET & AT F )lg 7hedel Atk 2UE sbeAde 53] At
do] EAidte] Eddyst ZA 2ed o verd F Atk F Aldo] EAF de EFAYE
&3 FAY & o f49 dFAAEsEo] 2 HoM dRAVIS AHF AV UL
7tsAE Bth oY ZAS oW ol8x AT o] Erted AoE ATEHP BYO E¥
= d e obd Aotk et olgh Ho| A" Azt ol 234 HAFLAE BYO
EF2 o= Ax 3o ZAXE ATY F UEs AoE Atgs e, ole AHE FHolAM T
g3te obfEl & Eddystz s we] 24 Felro dHAE A9 ez AT
g &olttk. BYO R¥ A {FEFH oF55(1992)s ZF&A T A sge] gutaka &
F7F olF€ A4z dFE nestdth

FY 232 Fredsoe ©]&0lA ZA%F 3i4%0] Potential theory2 A HE AW F&3 A
FE AolE B Rolgte FEo) A sfHdE ZEAY zud HAPFAHAH I 05
olatd W mviAAFrt FH3] Fadte FFS EAT-

FUFs VIR dEee AR 2BL BF UK 2RE & Utk F, Asisis o
F7h H4E W) AW shrbol US4 AL oldhe E L% 2ok & aFIME o)
@ u7b 242AL AFeT 2 A% dF GAF ohEY SPPHS =odstud Fok

8§ % =2 A8 % 23 NI N 3
¢ ¢ % ¢ 9 F FoF EE YR
IRt g v F HE TE SUF
¢ v 5 A B SRR
RGN SIRE H o R
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Adurgk Z g0 Y FAL AFEF Y AAFoidt edHAeH, BAHY AT E 100d

£ 2733 oo tig ¢l olsle obA s mF
#oEt AFZ vp2s g tid 2AHY JPATE Bazin(1865)0] HE2 A=
sgd Rez deld on, olF Mamning(1889) 33 ¥& el Bazin APAES} I
Bte] 3 BZARE o] &3y A5EF Fuo AEAE AR, Bazin(1897)= ML
& o AP Awsgch 2utel o AFAEC AFZ BEAHENFAE ML
o $dFQ AS f59 WEEENE FAEC HHE f&e] dFEEAE AL

o FEY ohAAS AP VB B e ok
k-t(nL-1s) @

A7\ zpe YBBAIMG FHEololm r& YYPo WH2A FLEWNP H=r/20H,

FEutgel dis Fisd o doh

7%=%(1n;;—0.8) 22)

Keulegan® 2 Zo] W& H=>hl F2oM #%9 dFEEHd dHxolE =48 F

olg FHEoINE FuAA HEHT VAZY AFL MAs g 4L FEIAUG
716-=T1{-(ln-?—0~1.0) 23

ol%t ge WFEITA vAAS WA 529 Hejo] we APAF FH7t e
Atk 718719 BAASE 4% o T EAGT dFEEA nhAAS A Auy
e 9o 2ok

7lc'=%(m%+ﬂ) (2.4)
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Majaie} sffol o3t sixed ofa

guF 58N FHEC WAL the 2ok

—g YV
20w =8y, = é’m 25

A714 ' vEldeEA 4382 58U A¥ (=0.11, ve €9 HAAF, u.€ vt
73 25|t 4 25F

Beste e Lol R
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aHs

Bazin®) A128 $2o149) SPARS Varwicke) 42183} AY F2elMe) PARE B
Mol 9w 58 ohAAS 434 dPEE FANAT BAY SN Varwicke

Z17} 04mm, 2mmoll A AP L FyPslFn, 22 Ay F AIYFE FHHE ARE FEI)

o 233 A3 4 269 7187 apst 07807 BHAF fust e 2ol zue ¥4
2 A
Bus=3.51—1.3%k, (FA¥+=Z, k,; mm) 2.7

Varwick®] 435 2M9 A@AgeHTH 22 PPz A¥LE vpAs
2A3l9ch AYFRAME 217} 04mm, 2mm, 4mmg] FEAA AR F IR

__7"1_&_
FEEe ARE F2349 71279 APAFE FAHRALH, 71€7] aus=0.74 2 FHHU

434 E

T APAS Pust e Rol 2no B4 FHHU

Bus=3.24—0.83k, (A¥ <=, k,;mm) (2.8)
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sshatet sl fol ofgt siNgl oja

AgFzA 248 712719 BHATE 4 2609 hYstd SUFAA AY F2 o
& U5y shEAS AgAe 43ATE 29 220 EASGT

NG5S WYY BHAFE $AZLLEEH F4%E WHHL ALY o Bazin 52
9 $hzRE dodz FARAHETES )34,
Fzsgoy o2¥H $39 BU4Y PEAYS FAY FE gk & 74 542
AT ) Y AYFZ HYARE BAE 23 AFASE SR A 9
¢ ¢ & AT wekA HARE2 23N QDF AYFE 4P 29 ¥Rl ALY
29 AAAS 2ANE G 2ol FRAAT

1997). ol Varwick 29 F7lx1&

Bus=3.66—1.19, (A#V+2, k,;mm) 29

HBH 29E ol 88t Ho 2 Bazin AARFFRY FIIELE FHAALH, olE FAE

E. 210 ANE vpst 2o}

B 21 ZAHEHE ZEY M4gAe £FZD, 787 HEASS vl

F A Z 1 (mm)

7 ¥ a A

St o (1997) 2 o HS HS
Bazin 2(2) 0.12 0.2 3.30
Bazin 4( ) 5.50 5.0 -2.09
Bazin 6(4) 0.50 20 1.29
Bazin 7(5) 0.50 20 1.29

071

Bazin 8(6) 0.50 20 1.29
Bazin 9(7) 0.85 27 0.54
Bazinl7( ) 25.00 6.5 -4.22
Kirschmer 3.50 -1.45

) () ¥ Manmning?] dA™Z

SUF 239 7Y 6% 2L e phaAS 4B Pl vhAASr ol
geng Sagor slAASFE AHsteiol Pk FHoII FRIIGIIE FoiR Aele
Ry/C=RpVi 24 Jsigez w2 4389 4 itk o7l Ry=HVgHi/volth S&7}
PUAY 2718717 FAANA @ske ASole P vl@ASr THE Y A4
& wEsidolgt A8 7Y & Utk 2 ol F AT e 2e ANYAHE AR
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of ey A4S FE & AUtk SdF P VRN FHEol YL 4 2HAH ol
Faly AL hgH 2HFFES AI1E, 1995).

zg,,=0.683HR ;"% (2.10)

47 4 210)E A 24 BYsY e ge /A FET + U

]
vc

5 (InRE+ Bus”) @11

A7 XE 5ol E2F AFFo2y £29 Fiol wet oty AFoln. 4
(21002 HE&HEe A X=0.87°11 By’ =—-0.42°lth. 28 AF2d Z¥+ AF
X% Bus @ FA EF ARE #Wolg Zeu. ¥ Bar(1975)9) FAFAE X=0.89°]
At

Varwicke] AZ85zdre d¥aAgE EAsto 4714 QIS fus’ § AT A
Ru#9 A% X=0.802 #3941, ¥AF fus' €© A 12% Zo| S7tz19 A
HPAE 7HAL UASE ¢ 7 Ak

Bus' =1.55—1.12k,, (A& $#2, k,;mm) (2.12)

T3, A¥szolde 4YARE 2ot RyF A5se 42 £2AN% 5

X=0.890l1, AFAFE &3 go| Frixue 52 FHEAT
Bus’ =1.37-0.72k,, (A¥+=2, k,;mm) (2.13)

Bazin®] A}2t8 $22 JAPYAEE AFHY S/HELE o83 FAY HAASF VA
Ao 71¢718 AREE X=0.8908 FPHYoH, FFAFE e o] THEIY
AR BAE HetdTh

Bus’ =1.53—1.01k,, (A1&¥ $2, k,;mm) (2.14)
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Hslaiol siFol 213t X ofak

A2AY SAZLSY olAAS HRAL o8 Bazind AAY4 Y¥ARs wn@
A%E 29 230 TAGReH TAD v gor ¥ FUEE Holm Yok

@9, 2 Yol F2ol WG s AT A QIDE 4 40 A AF2 58
A4 gaF

01

C 001 5.0 mm

0001

100 1000 10000 100000 1000000 10000000
02 23 HROIN CHEE OEMG AFAD Bazin AHRIZO| HlR
zo=e PhRyi"® 2.15)

B=fus—#8 (2.16)

Varwick®] 438 x3 £ 227t 2mm¢) A8A AGFI HASESS AT F slew,
AST Y5y n@dASF AANE 2T F A AGHFA Feed AFE v
A AP oL go] BrEG
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716 =—k——(lnH + Bug) 2.17)

Varwicksl #21% +29 A% £2 4% F 217 2mm F$ WU By,
ar=1.1, Bur=1.752 #RIAY. £,9 71€718 G5} SYsA AR, Sy
o g4 opAAS VRN 42t e 2ok

Bur=4.45—1.35k, (AA¥+2, k,;mm) (2.18)

¢, AY F2oH HUE ABE 2HE Y k=20 BS  ap=14,
Bir=0.6 22 #4599k k.o 712718 $u5s SUaA AHHD fup o B4
ShEAS YA B 2o

Bur=2.26—0.83k,, (A¥+=, k,;mm) (2.19)
AdFolM 4 218) £ 4 21922 Y FX dYAgete] vindnst 13824
of =AIso] gtk HlmE wie} go] FrlET 2mmel F$ Y FHE APAsst F o
Agtn Aee @ 5 e, F FRIYAXY J1evIe AYAF vuEE F234 AAR

vhe} 2ok Teu 2 EE $7h2I 08 ASdE BUY 448 2 33830 ¥a
&,

zo=e Pk, (2.20)

q714 e Be HalgsEM 98B2AM e B=0.03308, AEEY A 4 21D A
24)°) gt o3 g

B=Bur— 8 (.21
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F 22 HUROAM isY OlES 4342 J1@71 WEAS Hla

A a
N VLC‘:‘_E&(IUH:"'BHR)
Sz @HR Bur Bur A8
¥4 3 # 1.0 2.60
3 EF 2 1.0 2.50
N se ggmm L1 LTS 4.45—1.35k,,
4Amm - -
4.0mm - -
AY F=2 2.0mm 1.4 0.60 2.26 —0.83k,,
0.4mm - -
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Hafael s Foll 2/F sjxH ot

3. gfdR OiEE (BYO Model)

Bijker(1966)= Sto} siFol 9@ B4R AP AN Aste] FEEAR Pae
4, & Bijker pointol 4 o) §53 AT F5S FHHE PR ALHAL o F G4
WR G FEo] we} siFASol BESE AL Lelan ANHR rHE o S
Foigoz FaE WA BTEE YY) w¥o] WED v} 9ow(O'connor 9 Yoo, 1986;
FEE, 1994), BIoHAY o)slo] HujmtAAR WX FREL T AFHEE L
v} 31cH(Yoo, 1989). o|& BYO 2olg YAET. o 2del s} Hxo} aFs YA
WogAse AARCAY S QPFEEY hBY) FEASE Fa PelelAN, YForD
g3 Hojhael AYAe A4zt e 2o

(> = P, 3.1

x =kt (3.2

A714 Qugagd 9@ @Y 1 = pC UM, A7t EAS Ct AHAS B 2
e dozyE AMIYG. (Nt /YT BAF 1Y, & HAd g4F o2,
BetkE 72 AR vhaEe FEASolR HAAL F2t geH 2o,

B=da*(a+b ) (3.3)

k=a’+ pl +2au,sind (3.4)

71 A& p,=p/a, = Upy/upc , UpwE Biker pointo Ao Holgf<, upc
T Bijker pointel M 8] | F /S, av F FaAFolth

Zt Ao} AMEHE AFY BF2AF ov GFFNAFY vIEA FEE G 09 IFE
n2ste oS3 2ot

W

1/3

a= (D./(D.S + €D, 3.5

P Abpd et T+ 042480458 -1 =0 (3.6)
o714 D, #FuE AdUAEdE, D= oty x&EdE, £=0.3+0.7sinég,
é

g = (1+In(zoc/zgw) e 1o = €7 €= (Co /CO'E, »=1U,/U, C,& sv}&A
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&, Uye SAWEolNg Huiotd, 445 a b, 1, g5 F7HTAEZA HARHLEZRH
o} 02 T A THYoo, 1989). HetRAS C,E Swart(1974)9] kA& ozt £Aste O

<3 2ol AR EH

k 0.194
C, = exp[5.216 min (0.5, . ) - 6.67] 37

p

ANAAN A BHEe AW HogPAolR, 4714 F3E Jonsson 4 (JY]O
#74 ¥ Fredsoe 2¥ [FY]S AXAZ} frAtetch.

gl AW E ANM BEE 8 7, 0,69 FFE HAdte FAHE AANIANF
EET o]F4, 1992). et o] Farae ZAAHY RIAM BAHHE Yl enz
AAH B2o)A Ate BAPAL /AL F Aok ol2F EAHE AU A% oF

4 6,69 B4 HeD G 2L G AN

a= (0.08 + (1.9 — 0.6 *B) &%) u~! U > e (3.8)

1.2
a= tanh[A(ln( l: )) +C] o< p, (3.9)

471N g SR AZWgT o) ARYYH olFE BN,

u. = exp(1.7+ 0.351n & (3.10)
A =0.65—0.186"% —0.06(1 — 0.6 6*%) &° (3.11)
C=0.4-0.148% (3.12)

J1Eole A Tt FAE W AdFen Ao ddRY S st &
A" do o AR 212 1%0A oln JAFEHA. &

E2uA golsz4 RH)Q F4olch. BYO 28 FAF vty A Ao aAFE 7IE
oz Hsoz Yty BS99 Bijker pointE 7|02 HI F,

Zg = ZBc T €Z,¢ (3.13)
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Majjmiet siFoll 2|5k A ojE

4 (3132 u = (u./k) In(z/z)) Mgkl Helsa,

U.w

Uw= 7" lnzi (3.14)
U. c Ut oc U# oc
Uw (zg.)= kw lnzB = kw In ezz = kw (1+1nzz ) (3.15)

Rt

SE,ZOW=ZOC°€EH Uw (ZBC)=UtW/k°]E§’ ,UzﬂO:VCwa/\/—C—cV
o]_,—

A, ZowF Zge 2 M= (1 + ln(Zoc/Zow))/‘O of €t} ﬁ}'g}‘ ;9 FAA 4717
Z27& BFYsd ofde E 313 Zroh

E 31 oo} el Bl o8 Yol

494 A 5 o
3 7 3t ©/ po
2,0 (315 2o, ()

e
o
Hu
e
A
4

e PRy "® | 4AR, ¥ [1+A-B+ 1n(Aib)R,,‘°-89 RO

AGE [99F e Pk, e AR, |1+ A— B+0.89 In Ry + ln(%)
SUE (AR e PhRy 0¥ |4k, 1+A - B+ ln(-:—) ~0.89 In Ry
AIF AR |e Pk, ek, 1+A - B

Up Ay . . - .
%) R, = , Uy € uige Huifs, b 44, Ays uga JoagAzolt,

#xold BE diFel A8HE £
oth. 7 £At $uF EE WUF 5 UFZEA¢ g 933 4 Ao
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4. 28| HE

o]4te] £ 9 BYO 237 FY 239 HEL Bijker(1967)8] & Aojd HAFAR HE&
o] 7423ttt Bijkere] A¥AEE BYO 28 & BAREE MAATE FAAM A2H o] &
% u} UtH(Yoo & O’Conner, 1987; O'Conner & You, 1989). Bijkere] ¥ 6=0 7 6=x/6
Z Z71x) A% st Agat@ed 6=00) il Z2nrt £H3 HHA A2y =7
/690 Aol RHE AHET FxRulge] dEo] AAH xuvt BEHET fFEH o]F
£(1992) AE9 AL TEste 0=x/6 A5 APARN WY HFE dAsHed A
wRo g ANAde BEFAFRTG A AHAACH, ol ANA nEA] XL EAb]
Fo 93 oA &4 WEY ReE #FusP. BadME FriEast &4 434
6=0° Wizl REFHFS
Bijkere= #sto) AtF ZZ7& %E O b Ey 4 498 44
stgom, 2+ 230 wet AFT 2 WY FEANEY) ic o fEet HFIH FAA HEF
o] $W71L&7] iwcE FEZRT olEF B3E ZIEVEZRYH AU 589 v FY

N‘

oﬂt

FAF 8 HFohRH (o€ 247 S Zo] Addn

.= pghi, 4.1)

{r>= pghiy, (4.2)

olFAAY HAFAM APARSS vlae A (ol A FZAF po FFAS 4¥
Agdd 71&719 ¥ iy /ic . & #FE FEAF digtdw AdAsiden, ohdY (o,
r, AA o] tstels vlmstal FAAG ole YWFEZ A% vtEY .o ALAATL T
Z22yA) 286 & o/t ANeH o) Aol Asg nish Zo] WAL BY 24
o2 1.9 Adtel AFE 7dH, B BAR YAF vHEY (D9 £AE wastua @
o B¢ FAzAAME SdFY AR F 20 RFE 23 HFEAG

Bijiker(1967) o9} alF ATl 4% rlEg g dFsinag oYL AAHG o544 A
2 Ag3td Fdge YAt B 74N £4 24P BYORYE HFstuA 1A
A AEdA HS3F 15719 Bijker AYARE o] &3t E 4.10] AAE uie} o] F4,
#%, 1 5¢ gt 2@t 48P oy FUYY nAYY ARE AHgsnens AW
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Mafutel s Foll o/F sfxH olEke

SNZIE Y8 FAE HLA 99 adox BT Bikeres TYF F£2 W) )
o 18-67mme] HHE Zt¥ wi¢ o AV 21 E A Uk ol HMHo=
Manning(Hagen)2] 2] 23 w &< AHo g @A) Bikers HFolFEE oz FujE2E

HB& F (r=pghi), Chezye] FFF&34 (V=V ghi/C)o2%H rldA+ C8 4
th. 2% cohg Strickler-Manning?] (C=0.016(h/k,) " **) 228 Fr7tz1ge FFsgch

ool WYos £3W SAZIE I WEE T BY ohde 1 FA7 A M
del We Hoad & Rew BoEd

2 QATNE H2e Az olaAs ARAE oo 57
GRAHE 283 selg 4 gy MEe AR URAHE FUF

o
P
o2
it ‘1°
ot
N
N
i_
rir
w
Ch
o
E
e
I
o
P
kS
¥
lo
n)
e
ne
4u

2 7143 AE A HELAE 078%01%, i iAo B
T 793%0lct. wte) AGF 2Ho = JIAHI}AS B JFAe 003%011, 22 A
29} HAL 493%0lth. F o= B$E A AY HF AL 1% olto|th NFR 5§
Aaf 2doz HAsRe Wt iR 2102 7HHE3ES | Bo 3% 58 A4HE
#e yoled, oleld nid xolzH JFE TEAHES BHHoE BEY FE U A
o8 FAgt
B A7oM Ao 23 HASF 5FL BEF AGF JHZ Ao, oo 5t
Z1E k,/30 2 E 310 =189 32 A=852 7}R8 At o]t Nikuradsed] HopFAF
APAs 2R FHE AU, FEFA B B X YL A4 F Ao DL A
o] £X7b %t 2AEGW NFEE 2EE SR

=2
As fASAY Bk o 38E 4PARE A F A& Relnh

B
=

ol

AT AEE AURE ARE A

X
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# 4.1 Biker AEXIZ0ll chst BYO Z&o| AatAn
n o ks | kel Ry 2 <o
VI H| tc| tuwe

NO. (Bifker) | (ST) | (RT) |meas. | ST. | RT. |meas.| ST. | RT.
m | m/d m 101107 mm | mm | mm | N/m®| N/m?| N/m*| N/m*| N/m*| N/m’
1211020 010 0.036 039 0.64 240 364 398 |0077 0077 0080|0126 0119 0.124
1221021 019 0.036 1.45 190 330 442 411 | 0299 0299 0306 | 0391 0404 0.400
12241035 021 0.068 1.00 158 420 475 474 | 0343 0344 0339 | 0.542 0499 0484
124 1033 030 0.066 2.04 273 400 482 431 | 0660 0661 0651 |0.884 0849 0.832
126 1019 021 0.022 224 266 380 477 415 | 0418 0418 0408 | 0496 0524 0481
1011019 022 0.026 2.56 296 440 491 420 | 0477 0478 0464 | 0552 0.611 0.554
1011020 021 0.026 291 324 670 554 463 | 0571 0572 0556 | 0.636 0.770 0.679
1021021 024 0.028 257 3.02 370 489 419 | 0529 0530 0513 | 0.622 0.661 0.606
1031032 021 0.034 089 106 280 407 410 | 0279 0280 0289|0333 0338 0365
1041032 025 0.038 134 156 280 440 421 [ 0421 0421 0435|0490 0505 0.535
105 10.36 024 0047 0.84 106 180  3.60  3.74 | 0297 0297 0292|0374 0324 0361
106 1036 027 0.011 117 140 200 402 393 | 0413 0414 0408 | 0494 0460 0491
1141031 025 0.060 1.95 241 620 531 466 | 0593 0594 0584 |0.733 0833 0778
115 1035 014 0.066 036 064 290 380 418 | 0124 0124 0127 | 0220 0188 0.200
116 1035 027 0.066 1.60 218 420 486 452 | 0549 0.550 0577 | 0.749 0.735 0.766
average error (%) 014 | 031 0.78 | -0.03

absolute a. error (%) 0.14 2.68 793 | 493
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Hsjujel siFol ol sixiel opakey

5. 28 ¥ E9

T AFYE AL £ AN 2FE AHAF A AYrE dYAR2REH 329
FA oY £ dRie Fdo] bdE W FA7t d2bd shedel gk o) @ EAM Wil
o2 v AFHY 47 a%et

BAF HEHANAM HA F452 d¥Holgoz MY HAY G479 =
< 2YHFYH AW Aol go g 4 (152 g AMFHE FAF /E5S B3
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