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~ Will: 1$ $1l?IP i!R Tfff ~ lt B<J .3¥ J®! tf i¥ , T ~L iiJL ~ , PWi ~ ~ I!7J tf 
IW. 
2. 0. 5 ~ff.;#t relief well 

~l*~:m:WJ, J'lpJ ,~~lt$t~""F7Kfll~~l¥.J~:i!ff.JJrmlit l¥.1 
;tt:it~ff.f.l~~ii:ms 0 

2. 0. 6 ~.!i!f~ regulation line 

~~-~~t!:~*~t""F~-lJl-W~-~0 
2. 0. 7 $1:m:lt$t~ buildings through levee 

~.;( sl, 1-l~lt~ 13 l¥.1 ,b\!1Ht~m~$1:i:tl¥.11f ,~, f4il;t!}Jt~Jlt $t 
4m 89 -~ f* 0 

2. 0. 8 Jlffi:m:@$t#Y building s near levee 

tl: 'fiiJ i1 :m: 1!!i 1f J.l m: IE~ :m:JJ!I! ~ ~;A ?H~ lll¥.J ::f' ~ ~ :m: :!f -l~ .JJ!Il 
89. ${ :1?o 0 

2. 0. 9 ~:m:Jl$t#.J buildings across levee 

~ ~ :m: l!fj 89lt$t #.} 0 
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2. 0. 10 tk: IJ breach 

m: ~ 8:1 .:r .iJUJU'~ -*4 , :It{ j}[ 1W: :It , ~~~~~:a: JJ<. mt 1¥1 tF m ""F ?IF 
im:Wii ·*~~(! . lt~7..kmtl±l ~~~. 
2. 0 . 11 i&Bt#i7..kUL low water 

mr~~I~~#~~~~~I¥J*~·~~~~~#i7J<.AA7J<. 
w~$~~~m~~~.:r~-~~AA~¥J#iJJ<.m. 
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3.1 flt~Iftl¥J~nt:~ifUU&JU 

3. 1. 1 ~~I~~~x.J-~1'19~#H~1f£illlt/i~.Hr!E~~?t«~~tif-

1f£ »G B 5o 20 1 1'19 ~f.* im~ ttl.fi o :!!! ~I~ 1'191ttf #t tif-1f£illl ~ ~~H~: ~ 

g~•~x.t~l'l9~#t~1f£~•••1'19••~m••·~•~~• 
~J~iriif~Tffl~ ,Jt-J.i)Z:fiir l'~tl ~Jt~: 

1 • ~ ~R ~ ·1ta~ 1J! ~I~ :iii ~J Jt 1tt1 m tr-11£ B>t • m: 1tt1 I~ 89 1tt1 

••*mz•~~·~R~Ittfm5X£••1'19~~x.tal'l91ttfm~X£ 
{Jffi~o 

2 ~~~*3~~1J!~I~~~I'I9$~~-I~m~~~ 

m-f* * ~ ¥JJ Jt ~mt:r-?l B>t , ~ 1!0 I~ 1'19 ~ m t:r- *illZ rtH~ * m ~ Vii 
•~mim~J. ~•~m~:l!l !fl~~I~Nr*tf!B9~~JHf:9J-Tfti~ 0 

3 • .mHJ~~m:~I~~~mt~?tmzali~'ifim1'19E~~ m 
im~ .JR·~·~~J (J(j~~Tffl)E 0 

3. 1. 2 •~•~x.t~l'l9m:JH~J.t~)tc•Fo:il~m:x:~;~cff.J ~ 

~~-.~-~~--~-~~I~~~-~flo ~*ffl~ ~ 
• ~-rim~ ag ~mtr- 11£ B>t, mr llt:rr~YE#*7Jc fi ~ ::t 'lf$ a'l 
m11L 
3. 1. 3 i;& ~I~ (J(] ~JUJIJ /.U .li ?ifft ~ (l<J 1¥ ~ .xf ifll'l91ttf #!; ti~ 11£ , jj( * 
3. 1. 3 {J(J~~Tffl~ o 

l!ti#Hlil'!E 
~100 f::J 00 ]§!..;;, 5( < SO .§.~30 <30 .§.~20 < 20 .6.;;?;10 

(llt~WWF>J 

:Ill~ I:ti fl9 !UJ 1 2 3 4 5 
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3. 1. 4 :il~#t(WJ)J)t~~]JJ5tpl~g:;k,~P~+7tF!D:B9~!VJI 

~ .;lt~~~ilJ~§~;tli ; :ii~~(WJ)~~~$Fo!Pl9c.&~P~tVJ'~ 

~m~~••B9~~••I~.~~~ilJ~§~~.••••~ 
tiHoi~~JJ,Jat. 1 ~-2 ~m:lttii~mzMOO*~*q=rW£±1fmsn 

mff£ ,3 ~.&Ll.{ ~•ltti I~mzMim:~.m;f'i;J~~~*fri&.:E 'ims n 
tlt(f£. 

3. 1. s :!I:!VJifl...ti¥.Jfrru ,rm 3R:M~ll$t#.J.&Jt11B~$t!Jm(I(Ji&tlt 
IVJ~)H;'$({£ ,:;fl.i!z~rai!5IW~ Wi#t*T-lf£. 

3. 2 ~~hDi\t{i&~lE~~~lt 

3. 2.1 ~!ttii~B93(~:bu~mmznc~ 3. 2. 1 B9~~f!ffl~. 1 ~ 

~ ltti I~!D: ~ :tllm: 1¥.1 3( ~:bD iti {ii , ~;l1:tt; liE liT~§ :bD ::k , @:;f ~ ::k 
r 1. 5 m. LIJ JgjiiJiJft:~l)(BJat.Mat, llJ~§i!*{f&:t(~:bD.fto 

* 3. 2. 1 flil!n .Iftti93C~:IJJI"~fl 

!#!~ Ift a<J !aJm 1 2 3 4 5 

::t' ft iff ~!Uil a<J :II Vi 1.0 0.8 0. 7 0.6 0. 5 
*~:bU~fli(m) 

ft ilf M~ a<J 1JUJ.f 0. 5 0. 4 0. 4 0.3 0. 3 

3. 2. 2 1!5ll:~~~~l¥.1ftilf}j(.1J l:ti!*@~±i¥.JJI(n~ l:t~~IU3C~ 

.¥~l!JU2.:XI'itt±Ml:t(~~~!.iiZJ.J 1. s-2. o.tli~±B93(:i~ fi 
~J.iiZ;J'r 2. O. :X~~Jf~ff;j ,X;j-=f~im:ili r:l:Xn!t~I¥.Jffi(£ ,;t~f! 
±I¥.Ift.ilf7.k.:h ttl* nr~~ 3. 2. z ~m, :;ffntt~ 1¥.1'11?£ nr ~§ ~ ~, 
~JJ~ 11! ~ 1¥.1 ~m: , ~ ft ilf .7.1<.7J It I* mz ~lU(!~~ 1¥.1 11(n ~ It I* f9ft 5J! • 

• 3. 2. 2 7CI\1i±JIJ~ 1:1:1 [J tfj.ft tt*:h l:tllf 

~a~m 
~±m 'if71fj~ 

m~ 3<C.<5 
:i:UU.I! I&J'C !1lrt! 

c.~3 c.>s 
~t.l ::t'if~ 

ftilf}jcjJ 0. 25~ 0.35- o. so- 0. 25~ 0.15~ 0. 10-

It~ 0. 35 0.50 0 . 80 0.40 0.25 0.20 
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3. 2. 3 ±*£lti~17LffU!)E*ffl ~AimWl!~IWi{t$ ~ -tt~tt~ 

af .~~~~~J.ilZIJ'T~ 3. 2. 3 EJ9t.!l!)E. 
~3.2.3 ±j;tJ1!:t8ltiti'IU~:iE~~~~ 

lt!~I:fi~jllj 1 2 3 4 5 

.iE 1lt iE Jfi ~l-flj: 1. 30 1. 25 1. 20 1.15 1. 10 
3l!VA 

~~'lltiEJti*fll: I 1.15 1. 10 1. 05 1. 20 1. 05 
!MIN: it: 

:tc~ ;t~'lltiiiffl*# ll 1.10 1. OS 1. OS 1. 00 1. 00 

.f<~ .iE'IitiEJti*# 1. 50 1. 35 1. 30 1. 25 1. 20 
f.Ht.$ 

~l'itiEffl*# I 1. 25 1. 20 1. 30 1. 1S l. 10 
~·it; ~l'#iEJti*#ll 1. 20 1. lS 1. 15 1.10 1. OS 

~.iEffl*#~.ll!.*~M$ 9. 2. 2 *· 

3. 2. 4 ~~:*t!!.~..t±JJ!B9tn:n.ta)E~~~~, ~.xi~~!IJ~X£~ 

{Hat .~l:t~i.iE ,.1HtHrJ&±'lf~ f11tt?lJ§', ilJ~~~fij;. 
3. 2. s ~~~m~~oo89mm-~)E:tc~~fi~J.ilZ;J'r* 3. 2. s 
89~J:E. ::s-~..t~m~~Hf.lm!W $T0~tt~Vtnt~)Eat, WJ7ttitit 
m~m;oo89titnt~)E~~~~iE 1it~m~flf.lf'J.ilZ;J'r 3. oo,~F 'ilt 
~ffl~# I ~J.ilZ;J'T 2. so,~~#:ii£Jf.l~{lf II .lf'J.ill;J'T 2. 30. 

~ 3.2.s ~m~iS•$iliitl9tt~•:iE~~~~ 

~~f£~ !6 ~ ± £ 

m~IW~;iJIJ 1 2 3 4,5 1 2 3 4 _5 

iE#iEffl#k# 1. 1S 1. 10 1. 08 1. 05 1. 35 1. 30 1. 25 l. 20 
:sc~ 

~F'!itiEJti~#I 1. OS 1.0S 1. 03 1. 00 1. 20 1. 15 1. 10 l. {)5 
}/;~ 

~~'litiEJti~# n 1. 03 1. 03 1. 00 1. 00 1. 10 1. OS 1. OS l. .()0 

3. 2 . 6 ±~..t~#titlf~~J.ilZ.t.J 1¥.J:I&*tli~fl;J\f.«Z.Jt ,.lf'lji:*=f * 3. 2. 6 ~)EB9ftilf{H. 
~ 3. 2. 6 ±~..tlfnijtJilf&liUil :fJ tl91i:kft~fft'J'fiZ ~ tl9ft i!fftt 

Jt!!¥±~ 
r."i'Qillfl: 

l!*ill-* *f'-*!.tl* 
fHX 1. 50 2. 00 

<P~~~ 2.00 2. 50 

~~ 2. 50 3. 00 

• 6 • 



3. 2.1 :5¥..tWim:ll\\tttf!ilifl~~~~*fi7f'muJ'r* 3. z. 1 1¥1 

~~. 

JJ!~I~~j!U l 2 3 4 5 

.iE 'lit illJIHfd'f: l. 60 1. 55 1. 50 1. 45 1. 40 
:t<;-§t 

.¥:~ 
~1: :t ;g JIHHI' I 1. 50 1. 45 1.40 I. 35 1. 30 

4~ 'lit ill JlHlH'f U. 1. 40 1.35 1. 30 i 1. 25 1. 20 
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4 . 1 .1 ~~IWi&tttlliAtr'=C tliLJXI.(~L~~,~7JC7J<{ft,v:t fL 
mti~L~t9 JM~ ,~rtl ,~·hf ,t*- ± ,Jti(f7.k~~~ ,l.k)C~;¥4. 
4. 1 . 2 ~~I~i&ttrJ.i!IAtr.!=[; .I~:fl.*MfZ ~7.k~?t'.:ffl ,l)<:i!J~?t 

;(p '7PJ~~~;f1J llFV't~it~~~-~- 0 

4. 2 .1 ~WJI~tittlliAtr:!£~1~iHPfZ.&t'Uoi~l?I~Uf?t£ 

1?f~f..J-. 

4. 2. 2 ~~I-'iH~t?l?Iti9U~~7!fWtf4$-@.1iS""fjrJ::E~P.J i:: 

1 w~ ,~:1& ,A(:! ,~fi?t;(fl~*±~~m.. 
2 ~#~liitlti~,I~~~,3(:im,flli$ki~H~ ,)C1t12:Pi~fr 

.l!Ht9~t~L~f",f"it,f"tfi~lii!l ~~#f~(£. 

3 ~~Jtm~(£ . 

4 m~~,m,m~~111l5L 

s iffi.*t±~~m~HH!it~tl o 

4. 2 . 3 t&~I~Jliil?I~t.'J.~ fZtl9t±~!~7!f~;jS!.J.i!l-@.f5""f9Jj ::E 
~P'J~: 

1 Wfft,:il!!.~,AI::I ,ffit~,mJ);£~1"~. 

2 ~#!&IIJ~~,IW1E~ ,3(:im,im{~ ,)C{t~~~i's!l~ 

3 x 4m tJ :idE , »t tbH~:»m , a it!!~ • 
4. 3 I m ±m m 

4. 3. 1 t&WJI~7f'IPJ12:ttiSJI&:~M~ij!!j:fit.WHsj.mz~ir~ 4.L 1 

(19~~ • 
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IIUltl 
iUt~ 

~jjq 
il!:itl!fl"~ l:t~.R. Ill ~UH!ll.& IT ifi raJ Be 4itt 

1: 10000- ~£.&~~ 
~:lJJ 

1 : 50000 Jll!.~U.*O!Ilmi. 

111ttol 11:1~tPP·C.'~to:J :ii~tm~.l;.l~ 

~!Iff.& 
~~Hf}itJiHF lOOm- il ffi, llUil M 

tp~ 
300m, t1A iaJ &_ ~ il" :¥. Ill. 

:II!! 1 : 1000~ lil ~~:II!!!JXB}:I!JJHJi, lla;l]<WJ~£t 

~ 1 : 10000 ~-m~ -ttttilmfllt ,1[ 

Ill 11"¥~-&:!it~ 

tltf;M~ 

3C3t 1 : 200- @.ffllUt~:i!tll Cl 
fJJ~il!:it 

l:t g!J .R 1i: ~ 
IUt~ 1 : 500 & ~ 1¥ li tU1 !Iii 

;k l:t fJJJ.R. 

m~il!:tt-E 
~to:J 1 : 100- ~;kl:tfJJJ.R.. -

!lA 1 : 200 J.fHl*!.Jt 
IT 

~!Iff 
Sl i:J: lOOkm 

iii fl't, tlto:J l:tfJJJ 
Ill tl to:J 1 : 1000- .R.iiJ*ill 

iiJfittliJf~' -
1 ' 25000 1 : 10000 -

1JJ~il!:tt- 1 : 50000 

~to:J 1 • 100 
.fJJ~il!:it 

triiiraJI!iir 

tfJ!Jjll!fjfi} lOOm-
~:kl:t~.R. . 

db ~-U~ IT iii 
8t 

200m li!IJ - l!f i!ii , li!IJ ~ rii] se 11: ~ !], • 

fi .WI!Ii.& 
200m-600m. 

111tfiifi~J.JUH 

iii 1P~ 
tJu oo m l!li .& t? 1¥ & i:t SOOm It-t •• 

Ill 111tto:J 1 • soo- 50m -100m ~-lilT 
to:JI:t~ .R.iiJ* 

1. 1000 
i!ii ,lJj~ 200m-600m .m 1 : 2000, 

~J.I:IJD f§l * to:J 
l:t-fJJJR. iiJ *.lti 
1•200 
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4. 3. z jfi.Jt.tJHh"I~litr~~~ ~ ,c.,~w.wrwoo d1o ~ ,tf}tt&[lJJ 

I ft 1& ~ B;f !fk{!U'l JJi lizJ!ai l)C 1f 7.1< ~Btl!~ W. ~ W 00 o 

4. 4 .I ~ ii!! J!Ji 

4. 4.1 3 ~.DHLt:ti!WJifli't i-i" ~Ifi:itl!.mt.&$t~~t.t~~-} ,r.w_ 

~-fr~~~T~:fif-?l«:ti!WJI~Jti! JJJH!b~~fUSL 188 ~fr~~XE . 

4 ~2L 5 ~ ~ [lJJ I~i9:tt-~ Ifi :1:-tl! 1lit .& $tt'l ~ ~.f ~ ~~ llJ ~ .¥H&Ht . 
' 4. 4 . 2 ~WJI51ii9:Jtlili:1t?r.frj .ffl B1f:!£~I~.&:!£~J:~~I 

~ B9 :1m mt WJ ffi~ ~ $1- • .# J.& ®:~ ~ I :1m Fs~: ~ m .st: ;f1:l ~ ~ ~ m ~ *'" , rwJ 

Bt Li)z~f!ijJ3J!t~I~;fl:ll/tO ~g[~m;Em ,:lt!!.m~~ ,§liffi:Jt~%fl~ 
Q *ffl ~;M*J.~·ttt£ 0 

• 10 • 



5. 1 i£ f£ :(p .. 

5. 1.1 ~~1!J~EZ~~~~,ij~.:ttl ,;m~ ,;m~*1lf:,%Ji'At~~~~ 

3l::ii: .~-g.~~.&milU!UJt!fm B9wl't-~I~1lf, B~I~~~ ~ 
.& .fiE itE 11f :if , ::t ~ ilH? , ~1' irt 1K :tlJ $f ~ ~ , fi£ :Ct It-*¥£ 73t l:t ~ Ri tf­
-g. ?t tJT Tif8 ~ 0 

5. 1. 2 ~~;{fiftli!Z~1tl'"~~.W-JJ!U: 

1 ~ ~ ;{fj x ml3 ¥PJ ~ lfl ~ m , *:a~* m 7.K a<J .:E tnt tt :k ~ 
:sr: ~=r . 

2 ~~ ;{fj nmz.n * lJZ- JIWf , ~'IH15 ~ ~ 1m m :sr: !1 a~ , ~)})I* m 
11T~~~-~. 

3 ~ ~ li!l ;tp .fB'£ ~ ff tJf :1:1!1. , 11f :if~ m ~ B9 ~ * , # :.§: )!!Hf ::t 
!fm~:IJJ:, fiijB;f J.i!Z~;ftj=p~jfl.fft-~~I~'lf~. 

4 ~ ~ , m m:jj!~ ;tp 1! 1ri!!t *~£).XI, B.xJJ 1t1J iE w ~ * . 
5 ~m~mjj!B9~~~~m~mirt~~lfl~~. 

6 tJ! IW" I ~:.§:;f!J Jfl l3ll1f ttl: IVi ~ :fl ;ftJ itE ~ , f~ $HE ± J9f ~ :M , 
l:tt3C~~B9~~1: ,fil li:fl ~~~If a<J~itE, :fl:il7ftc~ ~~ ~ '* 
7](:1:1!1.* '~jiiJJt,~lit:i!l.KitE~. 

5.1. 3 ~~!IJm:,~iiJ D t'!~ .&Jt11B:J!~#l~ B9:tJHl1il~ ,)})Z l=j itE 
IK~~~~~~~~lfl~~.*ril~tfi~~M~~~m~tt~~ 

ura<J~P(aj .&,~atmz:iltrrm~ilt~Fu~tJT:jjffl~. 

5. 2 j:Jt mi • ;iE 

s. 2. 1 iii m~ D.t~riiJ jj! B9 :!/!!€ m :ttUW mt ~It? ?}H.W. tJ ~ 7ff1 f.:!i fl!U ~E , 
J: ""F~ ,tr_;;{:j ~mz~~*l®i. 
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5. 2. 2 %J:!1VJ!BeJ.iii~tH~fnJ-i!a9 :1:1!;% ,:it!!,JOO:*ftf ,7J<x7Jett-«H£ ,friJ 
JilCtiirj£~.~, l!Pibt~{t.~~, r£ ~U~-ffz~M ,~~~:!t!~iP~ 
*~~~~~~~*~mm~.~~~~~~~§~~#~tl~ 

IN~Fo?Hif?iff!~ . 

5. 2. 3 ~wilt JiJl.~~jtf&li~!l'm ,~1Jt!f'm~~llfiiJ ,f.IF~fmn ~JJJl& 

'J'r .. L ~7Jii~~%J~ ,J.iii*Jfi(rR~~W~MA\m:~~rtr:&& . 

5, 3 tJI ~ ~ tf 

5, 3. I m:~I~I'!~H~J:tJ.iiimW. :fJt~Wf:(£~:it!!,~{ft1f,I~~;j[, 

m:hl:i&IOO: ,1Jttt.~*"'-, 71<. tm:.&.!Xl. * ~tt, Pi: I *ftt, ~ m ~ 'lfm ~ 
*,PF.tft::~Jt~,I~ii!ffl"~~~, ~n~*r£m lt~.~~?iff!)E . 

5. 3. 2 :bn~,~Ji:,j]Jll'!9~~ ,J.iii~~W-~#l~'L$H~:~*l-~f& 

~~~tt~ . 

s. 3. 3 ~rtr~~ttm~~~rtJ .~,-f*~~J, mibt~!i!SJ!~,~rtr jj( 

~!3*7J<tt~~~~m! . 

s. 3. 4 ffl~tt~*m~rm~m1a..t .tt?JJ~~~~J.iii-fi\t~l!~~m • 
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6.1 -. ~ ~ 

6.1.1 ~~iBH11U.ilZ·lfH~#ti!JJI~~.J.lU ,~r.li ,#t~~flf;f1l~~~ 

itlJ~)jt .~~~m:~J.m891r~. 

6. 1.2 ~~~"'lilZ*-frr~J~*: 

1 ••~•lill•~~~~•*•~-*±•89•a•~ -
2 ~£J.illmiJE.I't.1J~~~* ,tJ(Vi;fsi~)jtfittt89~WiHSJ.\!Zmi 

JE.ttfifl~JJ·~~*· 
3 •x~••~•MB9am~~~~~~m~•~~~~ 

~~tm~~~ilim. 

6. 1 . 3 #t~~J.IJ.ill~ IYl ~~ .:P 891Fa'?4J, tiM :itt,~~ IK, WJ~ ~ 
1\. ,~:tfL, g 7fpj ':tfLjji' ;Jf ~'OJ£'~ iii±~~.'!'* lill*Jll(M::"' 
ffi:Mf. . 

6. 2 tx ~ :t1UBHI 

6. 2.1 lX~tl!£~~1ilZM~txlb"± ,~~ii~±,£~11:;±-'Ju~J* 

±,~~±~*att~±~tx~•~B9~~JJ~~tt~•~~~* 
J.i\Z?1-t!f;lt~I~PJfmF~B9~Pjaj. 

6. 2. 2 tlH!rp~~B9il~txl6±1i:~~. ~J!JJ.t~:k~iH.t~~ 

:~l1J2~~~~R>t, PI *m-tmm~7kM:f..J.1JDi!JII=7Jc~ttf£J.i\ZiJ ,tEa 
JJtll ~Hf~:itff ~, 3Jf.ll= 71< ;Jt-~ m f-HII= 7.1< ~ , 1& ~ ti~, t£ i&J ~ I:brfi fi1.i' 

•••1ramfi~J.m.m~'***~PitJ(*••~•A ~~~ 
rva~. 

6. 2. 3 ~~15±t~!.£*.ffl-tltl!'ll!:i~7k:fi-*41JD1JHII=l)(mJ~IJ;f ,Jt:ifElk 
:fi~ liJ~J:fHi~~-~:0 , ±I~!JW, ~ PJ~~~Jf.l . 1±Wi·f*~-& 
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liii:iM~~~i$~liii 0 

6. 2. 4 1£tx~±~£1:?1U!HtE~~I7tf~$U~:I!tr, ~:ij1Jti\iliJJ£~ 

~-•~tx±aa~n~~~~-~.~1£~~*R~ffa. -
tiff~:il'tW.lE~*a~, iiT*.m~t&.Efi~. Hial¥.J~•fll~•mz m ~ 
;EJ.tJH#fl.iE. 
6. 2. s .txtli ±m.£ ~ *Jf.lfiF7.J<. 1t91=tfll fl!!fSHIF?J< ~tH~:bolf! ~~, fll= 
?J<#mz~~*~~~~~m.~tx~±~r~~ff**~~~~ 

~~at .liii::i!!t~fiF?J<#~atxlti ±~. 

6. 2. 6 1£txWi±j&£...t1Jtm., llT*JfJ~$1J:IA±~$1¥.J::t.f7t. Jn± 
31 * fll fSJ ~at fSJ mz Jl!i~tt~, ~ ~ ~~ ~ ~f~ I~?Hfi f#fl ~. 
6. 2. 7 1£txlli±:l&£1: ~1Jtlt ~l¥.J:t£1!tr, iiJ *ffl~ ?$7t~~t-l£;fit 
~::ts7t:bn ~m.a. 

6. 2. 8 :(£ M 11€3 tt){ ±:1&£1: f~ $t:t£1!Ji , ~ *JfH:il! .96 ~1bJ<.7t E,t£ rm 
~~~~~~~.1£~mll€3~~±:t&£...t~m~~~£~~~ 

l!tr , Li!l ~ n 1i1f ~ ~ lliHtPlli • 
6. 2. 9 :J(~r&H~f~J.ma9iiT?t1t±~.~!£1*1fm.xt~:l21*~~ t1t 
at , i1I**AI:bo~l¥.Jm'Plli~Jll! o ~t.Y?%nll¥.Ji1J~1t±nl, iiJ* JfJ 
*OO~~I.t:~~m'Plli~l.!IL~T' ~.&:l¥.JilJ~1t±Fz!, ~ *ffl~ fl:f~ , 

s!ii ~ , IE M , R~ ~ -:5 ;Ht:IJo S!ii -~ fiF 7J< ~:ts1t~ J:t. 
6. 2.1o ~tR:±x7ti!!Hf JlJt/f'~R:J2~at .liii:~iH~~lR:±MJ .Hi 
~ t4: * JOC li$-:5 l1t )Jt; -:5 s.i ~ ~ ~ J.iil a<J m ~ , ~ *'ftf: a~ , mz i1H1' ~ P-J 

it~ ;f!J ilt ~f:£ :l1{ $t 0 

6. z.u ~l*±m.a .:(E~m~JHC± tt~fll?t1in+~too l¥.l£iilll . .L :&· 

~at Li!l * ifU~ W;, *nl !!triP ~:ts ~:{lt J:t. 
6. 2. 12 ?t~tt~±ttU~ ,1£:lft::!il!tri$-f*t;,{ ri'm?tli!l1$A':5~ . .::5 
:!l<~it&~IH~±lOO:''II~ E8 ilt~iili~, Jt~:!i lt ~ *ffl 2% ~4Vo; 

:ISJlOO:'±:if!:{ttfl~-ey*Jf.l o. 2m~o. 3m,,C.,itAT~~4~±':5~:(£§JJ 

~-f*l' ~fl~ll~*JfJ L Om~L 2m. tEI!tr~f*ri.&H'~{ft'ilJ* ffi 

tW.1E'f*!P?t'lirttl5±~>1ta9~~ 0 
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6. 3 m 7Jd£~1BH~ 

6. 3 .1 :&m:i!?J(~Jit:{[Hll!iii *ffl•JJcm, tm~,:lt!!.rll1i~itii &?I 
~~~~/J#dzt'-1 . 

6. 3 . 2 ~ml!J.ld.l~.Ii:*.ffi~tt±.•*~•~· •JJ<~~~J.ill 

~~-~~·*···*~.Ii:*.ffi~-~~-~~~~±~~~. 
~ffi~a.ll~J.ill~~-~~~~±M.87)(~~--J.ill·~@· 
±*-4, r~H19if§~1~i!:*m~ft. ilf~i!: tt!*lk.MEI~ftt~~-

6. 3 . 3 l!:7)(m~JJJ3..JI{!jJJ<.{Y[iJ;ff~.M:E~:lt!!.~-~ .E:3iU!Hm~v.J~ 

ms . tm•~*•~~wli1Iw~#•~2 . rr~~.li1I*•~~ 

-~··*~~~:i!·~-~~ffl~~~J!?j(·~~~··· 
at ,J.i1I~;§~~~:i!7.l<.~r~H~b.J<.~?t~ ,JJ:Jl -~IC-·~~ 
~~ft~~l!~~~m~.~*~--~~~$~1i1I**AI. 

-~~5!iM.M& . ~z.-•±*-+at, ill*.ffi±I~~~-g.±IML tE~ 
:& 00 J.ill~f¥tp mlkf.lF~f.lF?J(~~. 
6. 3 . 4 t£tt-*~~tt~:~*~~m~Jt:lt!!.rl!ti~iiM, ~~iti 
~~itJ.ill~-g.*~m:~ 6. 61)89~*· 

6. 3 . s 1/&~tE~i!F:O:!#!£p;j:i~Hl'ti~-~M ,J.illlf!il:J::j:p;j}k~~ 

i'i£H&'~2•~~iiit~tt ·*1i1lrti'~frrr21ttT-ff£«7.l<Ill$t~*VE:il 
~Sitt;;t;:.t'l1»~62~~~-2~rr . iiitltt~~iii*M* 

•m:m~ A 89/J~. 

6. 4 ~~fJl~BHI 

6. 4. 1 :x-t$m:t£~, iii *ffl:!i!WJJI{!j7)({9!tl ~1Ill~, :!I!W 7J<.t~ 1Jri . 

£ -~ff~ ,~.ffi#~~Hli!M»i ,miii$~ni'Jii~-g.{t.ffi. 

6. 4. 2 ~-~J!?J(.m~~~·~ ,:§:*.ffi.~&U:J.Ittrlii . :i1!:E 
*.ffi~*~~.rr~iii*ffl*•~m~AB9/J~ . 
6. 4 . 3 *m~•Jt•~~- r G!~B9:i!7Jc~~*i:'9?J ..EL~ JJUE:. 6$ 
fJ;f , 1Bi?: .ffi ~JI ~~J.IM»i • ~ ff ~iii* .ffi tyj ~ , i1Z iii *JfJ ~ ~ . 
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6. 4 . 4 ~~~7.K~r~HI~I~7.K~ :!iL~~tJL~,~fi;JJf.f.£_§JSi:i~bJ<~ 

~~-¥"'FU·~~~~~±Q~~a-~H.~*ffl•ffi#~ 
J;llnf~ ,J.i\I~il~rnt~lM~*fll :1-'I!U~if~ .~-ft~I~~~ .-$-J;Il 
?ill~# He f1l ;jf ~ 0 

6. 4. 5 'Wi..ff~ ,'Wi,.ff#1U'f;ili#!I?Ji'W7.1<~tl~JJ!Il·;t~:~11!3KYifttiJ! o 

6. 5 *=lii£~tf.J~i{HH~ 

6. s .1 ~.¥i.Ojjl~:flr~J~iJC..Z-at ,E\Z11H7~~~J;Il: 

1 ~~~·-~~-~-~.~@~.¥i.o••~§~·~· 
$Et9 0 

2 f§.¥i~~.mlf§ .~l.Jcitfi::k, ~~fitlV~~$:~~. 

6. s. 2 ~.¥i.0.~5Iil?.!Uxl.~~fi~~jjl~·jjl~§¥U~~itUf\at, 

••~r~.¥i.o&mEli*me••m•±ti•·*S;t~:®•~r 
thfi&tjfim~; ~~WJ~~r~*mr~.f-HI~ o 

6. s. 3 ~;j~~:lt!!.!K ,J.ilD(f~fff*fif~lf'IW~I¥.J~1ilfl...t .~~~:I& 

~~tR?Sl .:ft{~~-*iiito &,~a-t, ~:bnWJ~im~. 

6. s. 4 ~~.0:!{£11.ti&l:IIB~IJ!l-Bt, ilJ~~rr~7_l&f,jtfU7}( I 

lt1Jt~7.k7Je#I~Piiit-*~HiUSL 62 1¥.1~~~.@~1'1 o 

6. 6 #HI¥B:I!'h71 

6. 6. I -~JitE:;(fJI;tEU.P 1L' !K.Ilib7.k 1l1tl.JJ!Ilfflili~, ~.!JE: ~ 

f1l·:!it~~*lfk~~ntPillt, WJ~Jit Ell~-ftjjl!} Wi·~*;f1; i 0 

6. 6. 2 WJ~JitilJ*=J'IHkttlt,-*MffiJ:t.tifflj.\;~~j.\;0 ~~~ 

~A~mJtJ.i\I;tJ:~fi~·~~••fll~:~&rl.K~m~•~~-~ 
rve~o 

~~3 Wi~-~-S~£~~-JE~~*o*Mffl~~Mffl~ 
Wi~ttit~A*ti)(;j~~l.}(~(f<J:i*~~J.i\I;J'T 1. Om, ~l§)(;j~:J!J)c~ 

~£~B;j, WJ~1ti~Al§~~~7.k~~:i*-~E:'J'=f 0. Sm. 

6. 6. 4 Wi±,lJ(iiB±,m~±,mttm~JI±, §~JitJ<~,m~~J ;J'n 
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±I~~~~~.~~~~~~~~~~~·*ffl±I~~~~ 

at ,Jt.IJJ.t/f'J.iiz;J'r o. Smm,3tHIHt11B~~at .~«c~.CJJ.tPJt/CF 
:a:it~ ,Jt-J.iiz~~:M!!I~>.K~~?Hir~,s:E: 

t:J.H-...t., rthf7J<~£(m); 

J ft. -~1**-t ~-+ 1¥.1 ft i-lf tt ~. 

(6. 6. 4) 
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7.1 - tN: ~ ~ 

1. 1.1 ~!tt¥J~~~tt-mz~~t1r~m ,8;t:tt!!.llkM ,1J!-T:M&I~~~tF, 
.#-J.i!Z ti ,IE Wi ffi ~*If J.!IUl9 ~ 31t • 
1.1. 2 ~!t~ttlilZ1tH~JJt£~ft!:,~:!ttiM"*I-.&.~rr~**~l1f 

fi .• !t*B&B<JM~~R~.mz~a~tt-~tt*~~~-m 

~~-
7.1 . 3 ±JJtJJt!t~itmz-E1.m:!t!~ltrTW;trljt,il1Jt~X£,m:lYi~~, 

• JJi M~ );¥;:!It~~ i1 , tF :!It.!§ :J1t 1ti f.l~ 7JC [lb ~ .!§ f.l~ 7.1< ~)it~ • !lb 
m~~ttmz§m~!tM~m~,~~~~~£~~~R~.&.Wi"~ , 

f.lfl.j( ~)it~. 
1 . 1. 4 :Iml:ttiMllLm:~TJu:l tf~L~mm&~o ~:tt!!.fH1g•!t 

ltrT" iff , lilZ ~iHi 7.1< Vft , :t&£ , »&I 1J t! .&. $t. iM" *!-~ :9k14 , ~ il-* :tt!!.fi<J 

~~i£~ .~~ f11Vf~~iifij~. 

7. 2 $ti.l*t*l~tl$t~il 

1. 2. 1 ±M,:t:~*4.&.W>~U>I-~$t:t&:Mf4B<J~~ .mzr.til-""fjum~, 

1 · ~J.W:±jj!B<J±f4E:~m l5~*'ll1i1 10% ~3s%, mttm 
~jg 7-20 I¥Jl5f£±' ..13./1'~15-;ft#.J~Nf ,~?iL~~~~J.W: ;i:$i$t 

±*4*7Jc$~:1lit~7.1<$!¥JftitF~~1i1 ±3% ;-tifiji , ,c,,itf ,~itf~ 
~~~~~mWi"~f£~~1¥.l± ; ~~~mE:~m~tt±. 

2 ~ ~ .&. tF :!It I¥J :0 ~ .®: mt 1m .!fiH~ , '* IHJJl ;Jc $ ml!J\ -T 1% , 

:OM**lli·~·~*~E:~~4.tF:!/t:OMC@li\Zti,@tt*~ *, ~~:t:~ *1-m:::kt~:~mzm .@pllLI~*. 
3 ~.&*1l&llf-.&B<J~~:¥-1~E:1i7:ii~~~ 'it JX1.1t,7.1<·~ •li 
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fr.f • ?!P ~ *4 .ffi f l~Jltt a-t~ VB :!i 1UJ\ f 1 o % • 
1. z. 2 r~tl±/f'EtF~~jjt$t±*4, ~~~a;j ,J]I:)1?:Jti7-t11 mz B<.J~ 
J11Bil'»i: 

1 ~~~±,~~***/f'~~~*~~~*•M$B<.J~±. 
2 ~±~,~~±. 

3 *~~tt~B<.J~.l*± ,Jt1lttt±~ . 
7. 2. 3 ±m:B<.J.il$t;fJ~flmHtH~~IW"~JHJtl ,~~~~ ,±*4~11: , El 
M~{tf:,~I.t1I.AliUf&I:trr!~~~ .~~?t:t1T~~. 

7. 2 . 4 ~'ti±±iJHf-Jfiilt~ift}§Z~ffi~Jl(fB~o ffi~Jlfi}§Zff 

~l'JlJ~~: 

1 1 ~2U~~~J§Z'J'-=f 0. 95 0 

2 2 ~~fJUtF.5ll~{lf-=f 6m tt-1 3 ~1R~~J§Z'J'r 0. 93o 

3 jJHt~Jlflf-=f 6m tf.J 3 !&.& 3 ~H~ l'f£~~}§ZJj\-=f 0. 91o 

1. 2. s 7E~tt±±illtr.Ji.R1't~ilJ§Z~mx-twll•~ , 1 ~,2 ~~ 

1£§}-~ J.t~flf-=f 6m l't-1 3 ~ill~~J§Z'J'T 0. 65, f£~ if(i Jlflf-=f 6m 

l'f.J 3 f&},t 3 ~~~ l'f£ ~~ }§ZJj\-=f 0. 60 0 =t:f#i:Jil ~ * l'f.J f£ ~ J§Z~ 

lJl! fr fr .ill!~ il « * I m m #1 tt • iji H !ll! m » sL 2o3 tr.J =t:r ~ ~ ~ 
#tfio 
7. 2. 6 }ij.Qif-*'tfFtlt!ljj!{*4a;j ,Jt~-f*.f*:tR$:§:::kf 76% ,;ffi,X;j" 

1LM.$/f':®:::kf 24%. 

7. 2. 7 tk:D:If1Lml&~ D ,J.I<.I:j:l$t~,~~~~...tB1J±:tJL~tt 
:tl $t tf- fllill ·liH~* Jft B1J »&I 1rr! , ± *4tt ~ $} ~dtf: , # ~ ~ B :mnX; 
8<.J~~m:~I~B1J~$t~fl~*~~. 

7. 3. 1 #!1m i\t ~J.i!ZJ:ttl&t tt-#!; ;J< {IL ~t~ it (.6 Wl {iL 1JD #! lJt Mi ~ ?00 ~ • 
~i.t 1:!1; ;j( VI 1ili fJ( JJXI.1t 1t ~ t~ fl « 7.1< ~0 I~;Jc~O tt ~ 1Jt "f(f. !>SL 104 
B<.J~~~~tt~.~tt-~mwlillf](*~mffl*Btt~.mlY!m 
~ J.ilZ 11CF ~ i.t;J¥ : 
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Y=R+e+A 

it l=f:l : Y- tft l:DiJil ~ ( m) ; 

(7. 3. 1) 

R-~-tt~~OO~Cm), i5Jt!C.<$:.AA1ffl:m~ c it~?ifft~; 
e-~itJXI.JIIJj(ffii~Jj( (m), iiJtf(.<$:~M~~ C it•?ifft 

5-E ; :;{;f =f #iJ ~ , ~~i-t~ 7fJ! {ii 'P § tli JxUIJ.K iii iRi 1Jt B;f , 
:::F~th 

A-~~:bn~m:n:*~_w.m;~ 3. 2.1 ?ifft;iECm). 
7. 3. 2 mt~WJ~2t~~~-Mc :f:JJ.!l¥.1%1 Si '~:{Yi~fi~Li!Zt!C*~.mm: 
~ 7. 3.1 ~l¥.J~~#;Jf:~~. rAj $[ ;fR~JJJ.!t:~ffi7j({ii~Ji<l.~ffi(£:ill: 

B ~ n ?t tJT~-w:Fo rd'tl ~ . 

7. 3. 3 ~ ±tftllffi 7J< 1l!tl i!tffJ ~tf ~ ~#M B;f , ~ ~:f:tin::o! ifU~tt~ lliZ .!3 
*~m:~ 1. 3. 1 ~tftJJtjlilj~if~~ fRJ. ffi.±if!1Jfoof.ti;ft£J.i\Z~ t11 ~ 
i.t7.K 1lL 0. Sm ~LI:. 
1 . 3. 4 ±tftJ.i\ZBiWHi1!!*Ut. m~:i:iiJ:m~tftlHm~ ,m:~± ·:tt .& 

iA i1l: {f; J.l ~ f15l ~ ?t tJT 1!fA ~ • li* m f.ij L¥.J 3 Yo~ s Yo • ~ :1rF jtl ·~~; or. 
z-B;f, m!!*:S:Li!Zttc*~m~ 9. 3ll'L¥.J~~i.tU: 

1 ±iftf.:ilfj(-=f lOrn. 

2 ~£1Jtx~±~. 

3 I2Sl $Ufl: M f:-t , Pi I ~Ht ~ Jli ittJ W ~ lt .ffi~ It tlC fQ; ~J ± t!! o 

1. 3. s JK~m~tdiltlC7ctt9:11!!.IK, :tE*~m:~ 1. 3. 4 ~Eiimm~ it 
l¥.1 ~illl ..1:. • iiJ ~ ~ ~ :bn 1fl! li m !*lit o 

7. 4.1 ~lJi~IfJ.i\l~tHI~ffi, tHI,:Dfei ,#J:ii[.&Jtft!!~;t~~ o 

~1Jf1€1!r, l ~~~:if'Jlr;J'T 8m; 2 ~:W~.If'Jlr;J'T 6m; 3 ~& ~J 

"'Fif!~~lr!J'T 3m. 

1. 4. 2 @l$~,ll!f$i1L1H4~CJ:(£~1Jf~#-~nttV-~~N:.ft.~~ 

1* ;{jJ :il.& R .Y iiJ :.tiH~ ~ ~ fJfB ~ o 

7. 4. 3 J:~:lltl1!1¥.J{ft.Jl ,jjtlf, JJi.1s: ,~#J~iiJ:ftl~~~?ifA~. r lffi 
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]j( ~~ ..t :!1! :l1t :ii E: JiWi 7J< rAt 1i rP:J ;(p fl. 0 

1. 4 . 4 ~JJB!W~~J.i)z~W~ffi,'lflma<J~* · *~~#Ht±~, 

~~-~~fti~~¥1l~~{tj:.ilt;fj~~o 

1. 4. 5 ~JJJ.i)z rP:J -1J!U~w..i1J!H~~, :11tll1t*ffl 2% ~3% o 

7. 4 .. 6 6tJ~:Itifili*Jtl~~:Q ,7fl~±~~~ID:i\. 6tJ¥Q:It1H$j'jlrj.lf' 
E:Mt:t:t 1. zm, ~If*llmm Jt~1E~ttct*~* . lXI.~:k89~;t,.'lL 

~-89~·--JJ<~~-d&K~W o ~m•s~I~ID~ . ;Jf 
J.i)z:ilHrs!illl~~1Ett~~ o 

1. 5. 1 ~:11tli)z~tH~HJ!I!trtiJ1~ ,-~~fiiJ ,~~, $t-±~ ,JXI..'i'lY 
~ ,f?:!ltiD:it _:!&~ ,Mfi;IJkili}ij~-{4, f&~1Ett1Pilo~ o 1 ~ ,2 ~ 

±•B<J#!:!lt~E:Iftr 1 : 3. 

7. 5. 2 ~ 8' NL~:tljj!~ .litE , 'lflm, 14F7.K ,Me; I 89~~71-mrdr!J£ . 

~i*iS:11 6m ar, 'WJJ<1J!nE:19:lt~fl' .~ il'B<J~ll~1Ul'T 1. 5m . 

1. s. 3 .IX1.m:kB<J•~'taiJJ<ttlE:i&ttrfll•JJZ-fl' .;a;~If~;~-Ji9:tt-1~ 
f.lja<J 1-m~z ffl, li 7f'E:;J'r 3m. rfllm:1ffl'S*.ffl~iim:k#Hi, 

~iim~:Q ,rtl~±~.ilt:fr~t?. 

1. 6 ~1RE:li1flWt4~* 

1. 6. 1 t?:l1tB9~ti!1ID:a:J.i)z~~~m ,fl rMsi~~tt? . x-t~lffl :t.~ 

~~~-:11tw~-~F~$m~~m-~F~B<Jtp:l1tiD:a: . 

7. 6. 2 J!ffi 7.K 1J!tl!P:!lt B<JID:a:J.i)z~W JX\.~:ktl', JlUJ!J.KfAt, Wlmttf¥(5(., 
~ir~WJrJl.JJtl ,•~ ,•~~~~±~~!2Sl ~i#fi1E o iiffitfiiimLAJ}fr:v.t 
~JtJ-~ft89#!~m7tfi&fr&B<J~.ffl~-~.W7J<.!P:I1tMB~ 

s~m~J&tt~•Wj5ilf,~•~*·*~~jj!~*1l±~·m~Tifft1E. 

7. 6. 3 ±WW:!ltE:*m•~•~~tp•;~*•~a~JXI.•tm 

si?.!Ht9 •~ , 'lffi 7.K 1Yi'J :11t w~ * J'!Hi.W ;q , m ~ ± ~ t? :11t% :a: . 
7. 6. 4 tp :l1t 89 ~ fiiJ R. -t ~ tJ( * ~ 1Q; l!fH~: D :iH: fi tt ;M: o ?i6ll Rt -T­
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3m 89m:~ ,Jtf?:Jlt~¥JR. >tPJ nc Bl'f!lm~~WJ~~. 
1 . 6 . s .@J;o ,t~•±~!P:Ilt.!:3 ±1*-zl'iiJJ.&i&t:ilm~. mmllJ *ffl 
1!t ,iJH:i~Ti$;ci , .0if;f1l±I~ tW . ~;Q~Mf!;ift:lf'mUl'T o. lm. 

~•*89•m~t?amm~m ~~- . 
7. 6. 6 ~.@J.O ,t~lJf±~!P:Jlt &i i&t~f-1~7./(fL, ?L~PJ:1-J SOmm~ 

lOOmm,?L~PJjg Zm~3m, 1{_¥ ;jij};tt%;flj:it. ]fHdJJE ,7~/i±l? 

:JltJ.iiiii:ft~%!.lt. 

1 . 6. 1 .@'J;o , rttljE±f?:!lt.tE~ Jl!ll , ~ tl ~ ?IHfl-'!Z t:1 ~ {Yl~~a ~· 
IJ(6zl .~J.&i&tli~~ . ~JI!ji~~I*jjltf*7f'1l!J'-T o. Sm, !F:!lt~ ~JJi 

;f:§~~J.&$1MifJJLifJJi~ll i5J :1-J 0. Sm~l. Om. 

7. 6. 8 iij~JIQi7./(~~iiT*J!3~:l&J:t' l!il§t;J:t~~ itJ:t~!F% ;r.t , :tt· 
J.&~tH~~:!if,JJ!~,~iltr7Jc~, JXL~*;J,~.&~t.f,~I~~~t~1:t 

*~m~~~~. l!ii§~J:t!P:Ilt~*ffl~h~±t;~¥J . ~~WR 

>t J.iii ffi~~:flls!Elltr~iifl~. .WJ.~f*f:t7f'1i:;J'=f 1. Om , #J.!:j .·:-1:: 1* 
Z.faJJ.&iiiti:t~M .i:t~MilJ EEl ilP~, ~.O~:c1M!.il$t, ~JljtJ)t ~ 
jg 0. Sm~l. Om. ~i!J:t!P:Jlt ~~{:-~:Jltii1f-'!Z f:l, -'!Zf:l 8-:J~~ 
J.&~~i~rtl~>J<:~)E. 

7. 6. 9 JXL~5!?.!HJ9 iij~ Jiflil.K fmiJ :J1t iiii I¥J ~tp .E::*flH~Jf±!iX fflmi 
mJf±:¥F~:!ik:-f*,if~:!ik:1*1¥J~~&:tp~~:ttH~m~l¥.1~*·t~ ii­

~ iiiU ~. 11 ~ :ifH'iJ.&lli:tit~ ijfA ~. 

7.6.10 ?Ni.::F 6m I¥J±~~ID7.K~AlltlFJiat,1i:.t£jj!JJL.J&: ,tJ! 

-~~~-~ili·-~~-·-=i:-•i&t•**ii~. 
7. 6. 11 ~1')-jj!t;ll!~(t(Jf.I~7Jc14JiJJii1£~f:l I*J{Yltl·ili~·~· Jtiim 
~ lnJ f.l~7j(~ flJ 4iJI!Nj SOm~ lOOm i&t:Jt-Jk, # J.& ~ .lJZ-11-.~ [f5] ll':J 

f-1~7.K14Jiill . f-IF7J<.~~ *.mm ijl±~WJ;o!a¥J. Jt.R ..r .!:3 ~JBLflt 
1l~ffi~~~!ai!B~I~I¥J~~~~. 

7. 7 !fn ;~.!:§'t1t 7J< i9:~ 

7. 7. 1 ·:!it~~ti9~¥J%J:t$Z;ttHW~7Jltit~&it*~~ It~ it 
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JJJHiffl ~ • ~ :!1t ~ ~ 1o~ m :MJ mt ± #B~ :r.t , -t£ ilJ * m •L' :ltM , ~4 mr ~ Jit 
{i!?,~~:ttl~:r.t . ~~~J;f4 ilJ *JfJ~± ,71!~± ,WiW7l~±,±I 
•• M •• W:!l**ili*fflSAW*·~·M····••uM 
ilJ*ffliit,~~-t~±I~~·M*l-. 

1. 1. 2 •:!l a<J l!ffrf}-f*mzri JE~~~:iE ~.&tifll:I~tJJ~ B<J~*. 
7. 7. 3 .:!1ta<Jl!ff~~:f.fF7ki*B<J;{fJ~J1lZ.!3·~~~~f.IF7k~.M&~ 

~;(ffji. ,#·J.iV:-ft.:!lllJJ~~·~~~ ~*M"*. 

1. 1. 4 Wi~i*B<JlY!Wm~ tl:li&tit*W: o. sm. 
7. 7. s ±JtltllJirf}i*B<J $T iiii J.iV: § _t WT ~Wf1JD ~. JJHi1Ht97k .lJZ ~ 
J.f/F][IJ'T lm,~=8iSJ¥J.f/F]l!J'rm:'fu'l&ttbk 1* B<J 1/ 4. itt,~ 

1:i:f.fF7Jci*B<J~lf~JJi~:if'E:;J'-T lm. 
1. 1. 6 ±·~l!ff~f*B<J 1Ji$~~4iti B<J Jff!i7k-Mtlm~~1:!+H? m. 1*iP 
~B<JP-JJ.f~m'J'-T~:tt!?.~M~Jt. 

7. 7. 7 *ffl±Ia-ft=~W:!llm'~M$1-B;J, ilJ JfJI4(r;)~~Hlifim~ 
:r.t .±I.Im.!3 ±I~~B<J-fif!ffll.iV:~"*'?-MJ'OO~t;j(ff.((±I"* ~U$1-
J.i\Zffltt#m'.t[»GB 50290 B<J~~m'.~. 

7. 1. 8 :IJiL!l*=JfJ M•:f.fF7Jcii;J, 1-fFl.Ki*tf<JJ:YffflSJ.iV:~ ili ~ ~JJ ~ tl:l ~.~ 
0. Sm---1. Om. 

7 . 8 jrJj m ~ 

7. 8. 1 ~m ,I~I8:.f!ill±m:5HLHiitJ B<J:tt!?.~, iiJ *J'IHJ.i~~. 
~mftLYE:*JlH~$tft~±Mfii.l, ~ ~.!f~:;Jca;J, ilJ *fflt~l.i±~~ 
$J:O~:tf:l. :~tMIYi?A'i~mz~*mmm 1. 3. 1 ~it~Tiffl:iE. 

1. 8. 2 ~m:~tMiiJ *ffl£.1J :r.t ,~-w:r.t, ~~~ -:11u$~ ,~~:r.t• 
~fii.J%~. 

7. 8. 3 ll/i~~JJ)z~**.W.m:~ 91irB<Ji.W.~U!11'Vt1~-VtrtU1l:lt!!~~ 

1*~~it¥r- • .t&~f.~.A£, *~.11, ~~:if'~ JE~* M, mx1.t&~:it! 
ff~~•~ml!ffmaa•R~.:It!!¥~~iiJ**••,•*:tt!?.~, 
.tli~~ff[JJ![ 0 
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1. 8. 4 1!5mit!tmmiJE~Lf*1l:JJt$~*· ~~5J.!litJt:J.i)Ztt:*fi 
ff21t~?it«7Jci7!i·±~~ii: ii-~ft1»SL 191 ffJ:ff ~m~ttt1-T o 

<ijig~tm~±, tm1JE±,~@J15~ .ifJ*l-»t~~¥J Wi"#t~ .~$$89i$ ·mt 

tt;r¥ iii ffl ~ :ilHll. j] * ~ ?* , i.i-~ :1J ?* J.i)Z ~ -% * ~!Hi11lf.t 5R E ffJ 

~~-
7 . 8. s llJim~~lilfi~I~lfjj!l 1Pi JEml!P.tliUo$!S~!l'a<J~* 0 

7. 8. 6 ~miil.i!l~:lt~~~.<t¥.11!ntliM±ii1HJ!He1i:jJ lSrn~ 

20m,$~±.&~@J.0Jii.li;9 lOrn~ 15m. :!&~±Jili, ~fr!j, ~~$ 

;;'iff~ Jl\i-f* Wr iti !S~ ~1t~ , $!. :!thi ~ JfHit, ~ ~ ~J.i)Zt'ieli:J.k o 
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8. 1 - All: ~ :iE 

8. 1. 1 ¥iii i¥ ~ 7..k mt , m 1:9 , Jxldt.Ht= JffilJfm ~ 1:. (If Iii'J it tr-~ n(aJ :!1! Wi 
~~M ,J.iil*llil~t?n\'Pio t? ~I~tl9i&Ht J.iilt!E~~J®!, *J.m~ 
~·*~*mx~mPi~~~ntP&~~~tl9~~*rr~t? o 
8. 1.2 tfl¥I~iiJ~Jf.f~jtl~~ : 

1 ~~t?fot! 0 

2 :IJJ!.:r.ttF~ 0 

3 iff.:r.tt? 1¥0 
4 ;Jtf~~.:r.tt? ~ 0 

8.1. 3 tffot!I~(t(J~fAJ ,f;t$1J.iil~~~jtl~*: 

1 J.iiZJ!£00itA ,m; (lfiiitl ,tJi:.lfH!il titmJ.iil5j o 

2 :1! liil jiiJ "* 1!: ~ fmj] J.iil5j 0 

3 J.iilffrP&I,~~L:bll~ o 

4 J.iil!tjtgJiilft ,;}!: J.iil~Uf~J.m 0 

s. 1. 4 1? ~ (t(Jw~~*lfl.iil~~*»n:, m~ ,JXt.~~ti. ~.&faT a 
~~~jiiJ~~~m~~~~~~~~. 

8. 1. s 1r'~I~(t(JJ:$t?~.;Jt.1Ji$J.iil~~IW:f'IP¥·~~~r 7X1E 

w.~.I~~~•tr~m*mmliil~~~~-~: 

1 ~5&fi*RI.iilm•~•m•.:Jtl.iilm£¥iii"*~*(If~~ 

lf(t(J~*.fni*~*~•••I.iil•*•m••n-n-•0 
2 ~ll<vti-f-J®i -~#i~~- .E:t?~:!ltll:19 1 : 3~1 : 4 B<Jgl 

~fn.T.*~. 

8. 1. 6 tr:!ltl3tF ~J.iil ~ i2:-i.tfiS1j( w:19 !f- 0 littfiS * m PJ rtc JPJZ. 
:I5J 1]( UI :ll ~ ~.::: 1' YJ (t(]lfl-141 10: i.t~ o 
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8.2 ~ it tA ~ 

8. 2. 1 ~:ttt?J~HiJ j}~ ..t. ~tp:~Uil"f~t? Jl!jJ • .l: $t?:IJ1i89~l~ 
% :ttmz ~tH~ riiJ ~:It!!~~ f4 ~ Jt!!. r 1.1< m ~J'If or. • * JlFf iW .5 , ~ iW 
;o ,m/i±~ffiiJ.tR,~~~aHi±:t& ,:m~t~~~±~ ,r£tt.7tC~VF tt~ 
~~.""F$t?JI!jl~*B9~~%~mz~~~~M%:1t!!~m~,~~ 

~#~tt~*~, *ff:l!~m:Q ,;Q%, ~tt,~f.lF,±I~~tt, ~1* 

f-IF ,~~r~li± f-lF, -tNt£ t~ li± f-lF, ~ t5 t~ II± .tR 1*, t~ ~~:a:~. 
~tt#~~tt~~~. 

8. 2. 2 f?~IWPim~~~ ~:itk~ ,:itklJU:~{t.f,~~~~.& P-g.f.l 

~*~•#iJJ<ljLF-1 .1tl.)cljLE3-JJi:$~Wlli~=f~it#i7J<-& o. sm~ 
1. Oro,~lfPJ;Ig lm~Zm. ~;f;SJJ<ljLEi ~_tjjt;!it~lf*=f 6m Ht, 
1riilfl:lf:::t';J'T lm B9~E3'. 

8. 2. 3 iF:!.ttlJ1fPirtc*~1e:ffl~ D it$ liM~. iW:fit?:IJJi:ti ~ a9 

~.IJ(jl;ig o. 25m~o. 30m,m•±f.il!1t!J~~#U~7~1i±a9J!J)jr 1i: 

7'.J 0. lOm--0. 12m. ~~:fi~rnJJJtji;ig 0. lOm~O. 15rn,;f-)L~ 

P]"j; 2mm--30mm. ~~W1ff.lF7.1<~3:1ta-1 .~WJ.i!l~:Wf.li'7.l<tf.J. 

8. 2. 4 ~:Ot?Jf!IJElZ~-€1-"fjtl~)j<:, 

1 ~:ott~mz~tt7J<75tl,mtl!ffl&,tl(*~m:m~ n ay;;r;.,c 
~~it;l.f~miiBU~j}.tJTfdfl~. 

2 ttm:OJJ.!l~1r;J'=f~;:qtJI~ti<J 2 'ffi,7J<"8iHm~.~1riW::Jc . 

3 WL:OiFJf!IJti<JjjtJ.t1Uf-T 1 : 1. s. 
8. 2. s ~ttt?Jl!lllli~-€J"fjU~3J<:, 

1 ~ tt 1P Jl!jJ ti<J 1Jr ~ill-& -T ~ ~ .srt ±lJ :I& f~ 7.1< 1Sl. ~ , ;M; .l: ~;!JOWl 

f:l:flt;p ,J¥.1f1r;ig o. Bm~l. Om; ~tt7'f-JI!jJJ3lZ:IJn~.ffiJl!1!~ 1:i~:O 

;tg~. 

2 ~ tt 89 ~ :m mz m ~ §Ji !P !fi * ~il »&I~ 11f -liM ~ , tt iH:iJ ;~g 
10m--....15m,tt~PI~ 0. Sm---1. Om,~,.Q-f*~tt1£~ 7: ?:~~ tt 
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PI :AJ!)!J~HirlhtF ,t11 iiJ~~W6~Wl Mm~=:~; !)!~W!tF lt.J ~tt • ;It 
J:..ffi:O.J.JJl1r:;lg o. Sm~o. 8m. 
8. 2. 6 ~11Ft? Jl!l!mz~~ T~tl~*: 

1 *ffl~~l=fF'Jl!lllt.Jff!:ilt/Gmii!iE=f 1 = 2. s .1'-lF-f*:lm~mimr$ 
~.ljl-~:li1lt7J<UL~ ,;JtJ:.mi;fJDW!~:ilt:O ,JJ.Jl1i::1-J 0. Bm~ 1. Om. 

2 ·····~lt.J-~*·~-£~M*~~-*~-~. 
111=~""F7JL.E173fm1~iH~tir 1 : 2. s lt.J:Iltll. 

3 ffi~-~~~lt.J••~~J:.••m•-r••·Jt••*~ 
/f'1r;J'T 1. Sm. 

8. 2. 7 ±I~4mtt.&±I~#Jit~111=1PJJ!lliiJ~iHi7J<f*., iift:J!,rPJ 
~.&~Jli~1*±~·11ot. ·*ffl!)!1'-±I~!I'til.tt1111!1P, iiJ 3-t-~s-t­
±I~•tt~tF.~iiT±I~!I'tiltt~±I~#JMm~s•~•• 

J:\~1? ,:JfJ.ilZ~'*""F?!H~* : 

1 ±I~!I'til:M*4J.ilZA1fmt.i.LmJ.!, i!U1~~,t1;;151t~f:U~, 

JL~mzm~ JE.li?M~*. 

2 ~!P.I¥±~§?&:11tll~f 1: 2 Ji:iltffif~.lfJ®i1f*B9:ifL 

~-~.&~~·~··"·~1r*ffl±I~#Jtt.&±I~#J­
~f.ll'. 

3 ±I~!I'tiltt,±I~#J·~~~J.ilZUL=f$~.lJl-~8-*& 
~r ,;JtJ:.J.ilZ:bDW!•:Ilt.E ,J¥lf1r:h o. 8m~l. Om. 

4 ±I~••*•~••~lt.J•~*lllilZmJE.~M*a~ 
•**.{iltla-t .f.ll=~l\lfi¥iiJ*~~Fo:llt•~J.ilZI!iEr 1 : 2. s. 

5 ±I~--~--~·*·~~lt.J·•*ll~~~=f 
1. Sm,~~*fflJ®i7J<mi:~~J:.·M~!liribHIFft)lt.Ja•~J:\. 

6 1'-lFi*ifJ!!ll~])t;ltJ:, r~.E:;IJDW!~.E. 

8. 2. s ~tsJmt~±111=t.PJJ!II~~~r?tl~*: 

1 •a<J••~&.:r•~•~:li~*&~.XJ:.J.ilZ~••• 
:0 ,JJ.fjl1f.:;ig 0. Bm--1. Om. 

2 ma±•~•mz•~*f*-,R:l!~~~·~*••~· 
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3 m14~~:a=rvtt~a:~ tl914~~*1fm~~*~re;~ a. z. 1 1kt19 
~~. 

4 J®i-*7m:Ja:Jti141=~Jtm~~m14~~#t ,»mitt#~;J(Wfi~. 
5 ~1=-f*Z.fBJ tt9ttf~J.i!l ~ _t thf141=5~ ~ thf141= 'P.f!j; 1fll-1' J1[;j\ 

r 1. Sm. 

6 141= ti91Ji ~ RT JfHjiq ~ ~ :t£ &!I~ 09 ~ 141= ~ ~:ftt~...t , 14!=~~JJ!ll 
6ztJtJt...t, "F~1r:bnllm~=5. 

8. 3.1 ~it~ .l¥:ffi"it"iiJ~ffl T~ ,}~~.& T~J®f:W!:nJ!a-% a<J.z.J 
~ r :fY! ~~it • :fY! it~ J¥ m rtc ~ ~ :f:t *4 , ~ ~ .& ~ 1..k w: , m mt rm riiJ 
~l}. '~.m J2i]j( ~-1' :12i7..k, ~'N:~~~ ~ lji, .IE~~' "F ~t~_t ~~ ~ 
~~. 

8. 3. 2 ~it~~J.i!ltltrfHI~*i«ffl~f~@. T~JJi!~~ !IWi:::f:J! :W! 

~ a9 w.~t :if'~ Miil!& ~t~tll¥1 fr!i ~ ~ • 
8. 3. 3 TJJi! tt9Jf im:ffi"~J.i!Z~fHim#!i~itl ,]j( iiftmt~ ,fliJ W: irflhliti'l'~ 
~~ BJJ![ij]~Ifttt9~~i911~, &:'~ S;j, J.illlil:J:%Jimftl! ii\!Ji~ 

~.T~I¥1Jfoo:ffi"•m~~~~~*= 

1 T:fY!I¥1*1fmm~ffl~~~~~~~i911~. 

2 TJJi!B<JISJ~RJj.J~*B9 1 -ffi--3 ffl; ffl o ~~#t:l!B 18: S9T 

:fY! • Jt ISJ He "iiJ .1iJ ~ * 1¥1 3 -ffi--8 -ffl. 
3 ~~~15tTJJi!1r*ffl"F~t~it1fili, :W!~~~7J<iiftmi lu! ~~ 

~ RJ *ffl 3o• --so·; WJ~fliJ o .!;j~#J~ 18:1¥1 T~, Jt:fY!~~til:~}[ 
fNJJ$i::tila:J 0 

8. 3. 4 TJJi! llB¥:ffl llm.?:lT:fY!, ± 'L' TJJi!, 1JL141=T JJi! ~~~~ i\ o 

T:tJita9ta~R.-tmm~7..kmt~14-~m~*-~~m~, Bt~~ 
I;w(I9~~?J-;fffi91J~,.#J.i!l~if""fj!J~;j(: 

1 W!=5TjJi!JJi!JJii¥J~lt1!*Jfl 1. Om~3. Om,jJi!tf9 J:,r~ 

~Ifr-1'1ri!tf 1 = 1. s.jjj!~:!JtfJ[1r*.m 1 = 2. s--1 = 3. o • 
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2 ±,C.,T~~JJil'l9~Ll1B~.ffl 5m~10m,~l't9..t,""fi/fftp$J 

jjt~J1Uir 1 : 1 ,1P$JJ!J.lfllL~HH o. 5m~L Om; ~~Jdl~?tii:*.ffl 
WHi~1i%. 

3 tJLf:I~T~~JJi~ii:*.ffl 2. Om~4. Om,~l'l9..t, ""fW/jjtlf 
E:*.ffl1 : 1--1 : 1. s; 1P ~~ l'l9 tJLf:l~jtJlJ.i!l:bn~, ;ttjtJ.rJ.i!Zm JE 
%J*:li::k?IP.Iii~~Jll'l9~>Jt. 
8. 3. s ±,C., T~~±~1P~ZfBJJ.i!li&l:!l~~. ~~llJ *.ffll&?i!J; 
1i ,J!JJl/fJ.i!l;J'r 0. 15m;tl?.ilJ *ffl±I~4m..timiP?i!J;1i~~ $ • 

~1P ~JJJl/fJ.iil;J'T 0. lm. 
s. 3. 6 ~lf'~~m.fitl'l9flif*f~mT~ .~~.!:3W~ffr~!lt1i!Z:boil 

~1P ;~~~Unjj!..t, ""fW/{»!tlii:*.fflt1Lt4~1P m;, tJLt4~1'l9imii~lfJ.i!Z 
fil!jJEfii.f.*.F~:li:k.?IP.Iii~f*JlfR?£ ""f#j!.f*/f~~$1'l9~>Jt. T~fiU 

8~Ralftl9*·1i!Z~**•M~-DI'l9W~·~· 
8. 3. 7 /F j!l.J( ~~:itT jj! l'l9 jj! JJi iii 1i: ~Jilt jj! ~~ inJ %J 'L' l't9 tJA 1Jt , 
jtjjtJJrllJ :1iJ 1% ~3% 0 

8. 3. 8 %J 1J ~~#i:tm 12r.ffl r~l!Hti~~l'f9J@ijj!ii::ffi"~~~Fi!1Will"' 
~~~JJi~~E:~=r~~~m~.~mwPJ~M~m~~*m~ 

Jii.lms:tl't9~~~.f*. M~~~.r.¥zfBJPJi&l:Jtj!JJ(*!~. 

8.4 ifl ~ ~ ~ 

8. 4. 1. ~1WitU~~ ,jjtl!ffllfn7j(~Ux~~ ~JJ(mt?IP.Iii~ ,~1P~1~11: 

~ ,:f:ft!!~~flf~Bltil$t~Jlll it1J l't9fsiJFI! .E:*.fflitl:it1P .1¥. 
s. 4. 2 ~5:\:~ w l'l9~~mJ:tPJ *.ffl1l3L:it, ~~;a:, ~~it~ • 
.tm.f*~~~$1-llJ*.fflilH'bm~± ,t~Ui± ,~iJD1i ,1i%~, Wiifii .R. 
~&~£*AfflFi!jjt~(!9~Jl.~~~Ai*fR~~M.J¥mi*~~ 

#-~fi~~.~JJ(·~·F-~%J~J.i!l*•1P£Ma. 
8. 4. 3 i1!5:\1PW~$15 ~ .J¥jjtzfBJE:IID~fiP?i!J;1i. ~i*J.i!lii.W 

f:l~ 7j( ~L , f:l~ 1j( 1L !ltlill ii ftl~JJJ! ~ • ~ 7j( mt liP .liitl F 1t l't9 ffl .1¥ , itM Fo liD 
~i* 89 JJFoo 1iil* •l!ff ~••. 
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s. 4. 4 itl:a:~wm*Il1Jrtumz12:~t?!t~~ .~~m~±ga*~t?i¥ 

?HltfBJHeilJjg 1Sm~20m , m~±-~@J:Q~~iPi¥?HtfaJ J?.E IJJJg 

10m~ 15m. t£:l:!!!.~~#~5t~mz~i&t~~~, i:IM~Hi~?!t %:1: 
~*tt-t mz~ ~ ~'J\:fr~rBJHe. 

s. 4. s illA!?i¥~¥ili*m:tm"F i!~~ ,mjf~.ti!:~ . ga~ if-t~4 

~*mm$m~±~m~±.~~w~~R~mza~~~mz~~ 
:fJTi.t~iffi}E 0 

8. s. 1 tp i¥% A ilJ *ffl.tii:A 1P i¥ ~!? l!iE.i¥ a1J ~ }E , 1* if:llt.JlilJ /F Sf: 
5! ?.!! 7.1< Vlt B9 ?fa Jiltl ' 11E 7Jjt 1* :!£ 0 

8. s. 2 :tH::a:iP .i¥89~~ ili*ff3-*-tit-~.tit ,1Ji15iJm$m~±~ ,::k 
~*m~m~±.tit~.~A~~mz~~""f~~*: 

1 .tii:B9*lf '1[~ ,,A.±~Jl' .ti!:He,~*f' ~~~/]Z~f)jii7J< 

:i* ,mtit,~t9 ,Mmt~m~ .ia:cttt-~~ Blti~jgff.I~~?HJriJO 
)E;ifftB<JWjfiiJ*}ij 1341::fi£~31-fj::fi£,f.jj:J€ilJ*Jf:l 2. Om-4. Om. 

2 :ftl:ili :l2!l Jf.l 1!11< A ;fll ;;r: :J~t:JJ< :it ; ~ 7.1< :it :fiE fa] mz LV. m ~it ~ * 
tit IE :ie ~ , fa~~ ~ , 1t:MI ttrat ~ f4J _qJtJJf if& A :fiE :t.Y! ; .fiHEiJ ,& :fiE .!3 ~ J!ill 
Z. IBJilJ1MliR:O ,m~±~$J~~tp;fi£tp~~/tfl. 
s. 5. 3 Jt-:fl §~ :0, ~ ff~:Ofn.f .* B1J "P ,tl\~fnlrntt£7.1< ~Vlt~;it. PI* 
m~~:ljj!. ~~:ljj!PJ*ffl-*,'ft ,m,minm~±:tHt:~~.f!.t ~. 

PJ :l2Ut~:o ~ ±, ~, :o ~fF ~ :IJ( $t -*4, ~ J&. ~ 1.1< ~ ;;r: ~ 71\ a"':l ~ 
~fjjl 0 

8. 5. 4 ::(;j ~'Hife<Jfn.fi¥1iil*10Ctll~ ,tt~~~~WiiPlttli&' iiJi&iir 
~~#fl' ,Wi~** ,~.&:if:!&:~. Wi~.#il' .&~~#* a<.J Jl.J.JL 
~~ -~!'l1lffli£,~He .liil~!Hi7.k~ ,7J<.m, vn: if ,JXI.~ m~iifft~ , * 
llim..@m~,1if.~,tm±-f*.i$~~*. 
8. 5. 5 ffl-=ffPJ.i¥~1PB9~ ,~~.fl.~ .mr~~~:l:t!!.a9~f~,7l<X ,:it!!. 
~, ±~~~fif ;&~~PFtl:fl* ~~. 
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8. 5. 6 1£~~5!ii?.!!ii1iJ¥m~::kRJl.iln~U~nfi!ltft!m"~:« .:ktitim~ 

~~-~T.~M-~m~~*ffl~-~·d·D~-~-~­
~I~nrD"fL 

s. 5. 1 ii1i•e9fJi.~lXti~~ lil...t, -nrnl~ ,4J1i 11 !Ji!, ~ pg 11'~ 
~~~~e9m~~m~ • ...t,T~~~~*fflM~;- D !Ji!~~~ 

* mtm~*.mmm!Ji!,:tt::o!Ji!~~~±:IY!; ~ l*lt?:l1ti~J.U~~i¥ 
•±£~~·hr~~~~~¥Jm~. 

8. 5 . 8 iil.i~(t(J· D lill~~:l1ti15NI~EI3 ...t, ""f~1l~ ,. DjjjL~ 
:11ti1i$t~t?Jl!IJ ,tp:!!Uflnt • ...t , T~i!l~i!ti.t J.U~~*mm:~ 8. 

s. 7 *B<J~JiUE . ·tJ.lU:! j_lj!j_fj!,C.,~7.Kfft~ T~ ffl~~ q,~~ rp mi7!YiJi 
$t .~1.Kfft~..t~ .mllitt±iJi1Jt#HS:~ ;• o .i9!t?•#i7.K{u~~~ 
*ffli11[::0 ,#iJ.K{ii ~...t ~ *Jf:!~ ft!J litl±11i~ ' jfJ.Ufi ~~tifii ; 

~liJ.:I1tl!tr 1 : 2 flit ,J.U:l1Hl'%i~tt-;Jt:. 
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9.1 ~;JfR.ifHI~~i.tll 

9. 1.1 :t:t~mUtHr~tiltliU~~~~tt~ .tt~)j(~~~tni:~PHt<J7J< 

~ ,ff.fJ, lt~,~tm::lit~7J<fJ~~ ,mz:iiHr~~~~?H1T ,1tffiZ:l2!; 
~g~~itJJI!B1J Yi~ ,f-l~lkttt/J~~:bu ~1<~5!1/J~. 

9.1. 2 ±m~mtt~$ToomzA::fifft*tt.#mz:ii!:rr-Fj1Jtt~. it 
~J.iil~it*~Mffl~ E B1J::fif.*~J!}E: 

1 mza#~tttm*~•*•~~-~~~~-•~&w . 
~ ~ 1f 71< iYlU :i.tt~~ :±1 a-t , }][ i.t;lJ ill ~ .~ B1J ill ft , ~ ill J3t .!=51f 7.k fJ!!f :W 
~* w B1J :±: ~ ct !*. 

2 ~~~,~~±~ll~~:XT~~T 1Xl0- 3 cm/s f!;J , }][ 

tt~~~:!l. 

3 mztt••*~~**&••~•*~•~~B1le~*~· 
9. 1. 3 tPJ , WJ (j{J ~~~Vii it~ lliZ tt• ~ 1~ 11< fu B1l iii. .g. : 

1 IIlli 11< 1lm 1'1 t tt m 11< tiL , 1r * ~ 1;; .ffi J.UuJ< 1ft • 
2 ~71<-1'1Rttm~& . W71<~~-7l<ill~~71<. 

3 •*··~~~*····JE·~~B1J-~. 
9. 1. 4 ~WJJfsiliAtfiiJ o EtB1l~~~mt:tt#mztt~~~~* fuB1l@S: 

I ~RttM7l<tiL-~M~*~·~-~w~~-··*~ · 
:w ilft -fJ!H *-& 1'1 ffl mz B1l 7k & , • * -& .s.t ~ * $.ii m m. • 

2 ~*~·~~~illtt~~Vit~~--
3 ~•~•tiLi.tn~Vitt 0 

4 mm••~~•*•••~JE·~~B1l•~· 
9. 1. s J£1-J~Vft:i.t~a;f .x-t It~~~ B1J:llk~11trr. iiJ ~~.§ M~. 
#illZ~*T?tl~~: 
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1 x;J-.::f~~~~;f§£ s -m w. t*J I¥.J;f§~tnt±~PJ.t£.1;J-~, nr 
*m~a•~I¥.1••~•~.1;Jtr•••· 

2 ~~~~:Jt!1,~, ~l'"I&±~I¥.J··.¥fVJ'T ..t~±~~~ 
•~J!i 1oo -m:.&.w...t.M, nr:m-r--f:!t±~.t£.1;J/J'B7.K.Fzl; ~~.1;;~~• 
JJ<filB;j '1iJt/i~~:lt!1.~i.t• 0 

3 ~K~~~~~~I¥.J:It!1.~±~1¥.J~l!.¥~*.::f~~~~ 
-~~ 100 f&.:&v.A..t.M, PJ~~:tJ!~~•*, PJ ~x;J-~~:iitfi~tm: 
rr~ . 

9. 1. 6 ~-~J;EJ.iiZ:i£1i-1'":91J~U~~H~: 

1 ±89~-~~~~. 

2 m:~~~¥±~1¥.1~-~J;E. 

3 •~w*~••w•ml¥.1~••~-
9. 1. 7 ± (J,j ·-~~ ~ ~ 1¥.1 ~U ~ , J.iiZ tlHJM'T ~ ~ ti~ ff£ « 7.l< ltJ 71<. Et!. 
I.§Bt!l.mt"J.btJ~(IZ»GB 50487 I¥.J~~~J;Et'J.l.~T o 

9.1. 8 W7K~U-~bt:lt!1.~~iii~W¥J!B<J.Vftt:t~J.iiZ'J'rftilftt 

!If;~ tl:i•t:tl**r ftilf tt!*B;j ,J.iiZ :1!Utit&~ ,ffiJ!~~!Fnf~ o 

9. 2 m7fUIH'A:ilili~~i.tlt 

9. 2 . I a!!Eifi~i.tliiZ~-~filla3:99~#HE~ ,Ifi~~IJ, .1& 
~ :ltB 19t~Ht: , ~ -fr~:!t 1¥.1 ~ ~ ~ ~, if:i JJt ~ j:}UJt iM" ~ ~ f& ~ , ~ ~ 

~ft•tti¥.J~W:il!ft~m~mMaJ;Etr•o 
9. 2. 2 ~!!Jim ffUiU£ it~ 1iJ ?t yg iE 'lit~ .FIH/dlf ~ ~~ ·nngJlHfd4 , 
Jt;J):I*.J~J.i)zf.f-fr~ 9. 2. 21¥.1~~ 0 

fl 9.2.2 iJH!Hitiitf!~\tl$:P-lll 

n-•II£ if-:}1:~~ 

~n-m*~~~~~~~M~~~~~~~~~ 

IE '!It mJfH'itftf *~:!t!llt; 

'0titm7.1<.ikWI'<JMfl<l~71<~~1Jt 
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t.l:&< 9. 2. 2 

tt~I~Sl }-~ ;)If. ~ ~ 

~l='lit:iEJIHHI' I .seiiM I¥JdaiJ.J<, "WA< tl'lmJJt 
~" 'lltillfll 

tfdlt- ~l='litili!UH'I= ll 
$~.3{£- j$_pjc fi'llt.til!Jl!l.l&N; 

;JtftB .wi' ~ for n 9(.Jiiai * , w * ru J.i JJt 
9. 2 . 3 $ m :ttl!.l2r a9 ± ~mz ~tH~!i :11t $t± a':r~ ~ ~ JJi: :tJt l!ti!? ~{~= , ~ 
•*••••••~ttma~@.~~~*•~~$·~~~# 
I3¥=m. 

9. 2. 4 ±t£ttMa~tt-~llT *J1Hm•mu51l(~~mHt-* ~ =t-7*. 
~-£~~•••~±~M.~*m~~~·~.±•ttma~ 
tt-•m~~*~m~~F~~~.~ttM~~~~~~-~~~ 

*~m~ 3. 2 Ti~~~~~. 

9. 2. s ±~ttJN'~~Lm:mz~tHi-*#~m~flf:~m ,JfJ.ill~it*~~M 

~-Jk F ~~~. 

9. 2. 6 fl=~:t£1!fim:lfiLJ: ~?iii~ ilJ J!-~~*fpj~~~~?PJ~ . ~ 

*.fifi~J.ili -El.t5 ~Et It-19:tt-m7..k& ~$~.5JL:i!Y7..k 1ft!J;j" tt9Jtl.J(.IIJJ .. :tJb 
liJJ R.JXl.r&ff.fi , ±ff.fi , ldcff. .7:1 l~t.& Jtff!H:I:l ~HJL ~. $ ~ f.f ~~ ; 
~~.fifj~mz-Elt5:ttl!.~?iii~~R.~~m~?iii~. 

9. 2. 7 !!ti~#AH9:tf'tt9fiii~~~ ilJ ?t~ .iE 'iit~Jf.J ~{lf~:lF 'iK'if£ m 
~fif: • .iE~~ffl~flf:J.iiZ Eb£*?6i~~il"-; ~F 'iit~JH~ftFJ.ilZ m£-* 
fiii~~-~~~~~~~~~~;m~m~~~~~IJ;j"ili~~ilJ 

tmft .:l2Uf~~J~'fl,7lSll£fitf'~. 
9. 2. s l!tim~~ttM~mf!llnt:~~~~~fli.tJt:m~il"-*tJll. m 
ffl~ F tt91f~~~. Jt~~~ ~~mz;J\r*~M~ 3. 2. s ;fo ~ 
3. 2. 7 ~~~}t{«. 

9. 2. 9 l!tim~~~~fiii~~il"-t¥.J~f4"F .£~89:1btff.J.ilZJJ~ .-~J\ 

r~¥89ft~~~j].±£k~l!tim~~~~ff.J.illfi~*~~~ 

;J\M:.<:l:t~fti.lFta .~lilZ*r*~M~ 3. z. 6 ~~tt9flfi. 

9. 2. 1o *~..t~~m1tlff£~::::t"m :±:JJI!tllmfi. ±~..t~~ntiltkt 
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•~*•••~m~aw~mma~tt*,~~•••~~•¥ 
~ 1* a<J tt nni ~ tt. 

9. 3 m Pf i.t ll 

9. 3 . 1 m~:it#~~-Erm•rm c:p,c.,~:91•~fU•¥~lfl~m 

!*:iii:. 
9. 3. 2 :lttiJJitQ:i.t~~~·£(1<J:l{!l.}jt~{tj: ,±~~.ffi~t.£,.!t ~ 

~ooR~fUw~*~*Tft.~ft~~~ft*ft~oo~rrm~• 
i.t~. 

9. 3. 3 -~~•¥~ii~m!lf:~t, llTt.trF~tt~: 

S = m ~ (e1, -ez,h,) 
;el 1 + e~; 

~rr :S-:Ik~m~it<mm); 

n-.ffi~ fif VB IE~±~~; 
e~.-~ i ±m:(:E.lfl-!!1 § JtJ.i!ZiJfl:Jfrf ~1LI!lit H~; 

(9.3.3) 

eu-~ i ±m:(:E.lfl-!!1 § Jt~JJ ~1l3f-~ffl";IJo~JJ~IR.lfl:JW"F 

B91Limt lt; 
h,-~ i ±mB':J~~Cmm); 

m-f~lE~~. PJ.Qj( 1. O,*X±:!il!.¥1lJ3+?:Jfll. 3~1. 6. 

9. 3. 4 :ltl~.ffii:fli~ ~#~]¥fit' PJtti:"f5:\~f!~: 

u, =o. 2 
O'n 

J:tlf! :uu-tl~i.t~m 00:91±B<J E! 1tlli.1J (kPa); 

u.-•1!*1-):m 00:91±B<JI!ff:IJO~iJ CkPa). 

(9. 3.4) 

9. 3. s ~llffi.ffigm,FzHt9~Jt'J\=f"*~1Bi~~ (9. 3. 4) ft~it~1iar. 

~~~llffiffi~~B':J~rt*•~m~~. 
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10. 1 - Ji ~ ~ 

10. 1.1 .!:3~1!li~x~¥.Jtt~•~~ -~ilt~ • .E:~.m~~t¥.Jms:to 
~~J¥~1¥.Jll$t4?J./ ,#;J$t4?l; ,J.OC1:r3J!~~J ,_#J.i)z~d>Jtltii 0 

10. 1. 2 .!:3~1!tr~x ,Jtilt¥.1-* ~llilt4?a -~ilt!Jw.J .mz~• ~ !t ~¥.J 
£a~~-~ -~.m~* -~!!a I@ I¥Jt».£tJ;fp£a~~tf<£ .~n:sc~ ~ 

3J!~fft•~~x ,iitt£a~~J:t" 
10. 1. 3 f!Jil.!;i.IHn~Jl.,~~ tf.J-&~il$t~ ,~$t~, h1ZiiHr 1# 
*~IIJAJilliffi' , :::t'~~Ptalfl~~1f Jtmffl ~ ~rn.~~ o 

10. 1. 4 fft =.f ~ .fRtt fnJ fi lf! 1¥.1 ~ l!li ~ J1 ~ , II$ :!1Bl $t !fPJ ;fll ~ $t. ~ 

1¥.1 ~it , mz ~ tJt-H-ft .m 1¥ l!ll it ])t v1HJU!~ afi!l 0 

10.2 J1~.ilttlt#l ,~1\t#l 

10. 2.1 J1~1¥.Jll$t4?o ,fiJ$t4?!J B<J~$ilt~.E:?.16 -T~I!a12:ttfJ:!; .7J< 
w, ~t~:12:itm*fft ~ ra;j, mz~i!fllifil/j Ji!l!trm~* tJ9 i'iiJ n~ ~ 

n , * 1ill ~ro :t£ !Vim~* 1¥.1 a;j I!& ~ ~ f;ij 0 IE JJ 'lf itt. ~ JJ 'lf 1t , ~ :i! 
~f& -k~dl~i*t¥.Jtt~'lfit .x~~;(j:jtJt. * mi-*Jtit-ffi}j)z t¥.J~£t~ 
!P m:om 0 Tlfi ~ :!ll:t~ l!li a>t • mz.iif :r=r ~ ni-t; liE 0 

10. 2 . 2 J1~a9il llilJ -*M ,AG-Ilfi.J ~llilt!Jw.J ,fiJ$t!Jw.J a912:it, b)z~~ 
r~tl~*= 

1 &•mz~•:t£*•~~•~,~-·~A~•~a•*~ 
(J(}~E1l 0 

. 2 1ill * .m mi* tt 5tL19tl.ll * a<J £a fiJ 0 

3 ?i!r~ ,~fiJ;(f;~1iMf11\ ,ilif:~ff.JJ tJ91iH.'IfeJ.i)z;J' o 

4 !a~JJ-~,ll::lJ(~M~:ltJ~l/LI*ffJ~J.illf£J.i)z~o 
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5 J.ill~IH:iimslmaa<.Ji£;fj o 

6 ill: ter:rs 17.1<- ri!J rm ~ #J mz 1S-31t iii '3 0 

1 ~c~~~~~~~a<.J$•!.illtm~~~~,~~~~~~ 
J1: ~ .ti {1ft Aiitl (J<J ~ * 0 

10. 2. 3 !~~:@$(~ ,#J$(~~ ±~a<Jti1S-=$J.ill~~~~~~~ 

3t, ?£:@1Jt~ ,~1Jt~~HEJ.ill'i9:~f&mtJ;f~Ui!J!ST~, ~mt ttl o J.iU:i3!: 
.W& tz!H=ll' 1..k o 

10. 2 . 4 !f:!lm1Jt~ ,~1Jt~1nt?£~?il, ~~ a<J~?&:!t!!.~_t 0 ;J:t; 

~~!.illm*~n~.?£~~~m~:!t!!.~*#~~~!.ill'i9:•~%~ 

lnll:l..k 0 

10. 2. 5 ~~-$t~ ,~1Jt~f,.J OOa<J IIDfli± ,=w, ~~J.illfij;=.f~~ 
I~iiita<J~31to 

10. 2. 6 !fiJUl$t~ ,fAJ1Jt~~±~a<Jti1S-$J1iJ IE~l..kfm?rfl.ijitl ,~ 

Aiitl a9~~~~.1$$ffl ,J.ill31J{[!!ntf!m':Ms o 
10. 2. 7 *fflJJf'lft!:MBI~lt$¥~:@1Jt~ ,~1)t~IJ;f,J.ill~~±Elt 

~ ~ a<J #lH~l: ill: ~-T , l'S-if~~~~ Sf~ , ;J:t; ~ .ti W !.ill :ilH'T JE :l$i i'l ~ 
~l11!o 

10. 2. s ~~1!5I~1Jm:bo~at ,J.illxr~:!la<.J~~m$1:~ ,~1Jt~ 

~ifa<Jiitr~ftf:lltfi~1J ,Jf:JJ!l~1S-""f~J~)jt: 

1 J.illlii.JEiiJi#t~* 0 
2 ~ffli?5LJ.ill~1!fo 

3 J.illlii.JE~fAJ~!~~*o 

4 *•~~•±m!.ill~~~tr~*~~~~~~•o 
s ?H&~ti~~.il:l..k!.ill ~M-o 

6 *,P.ij~±~~*·!.ill~~--~~-*0 
7 ~~fmlii~;1fs:#k~ 1 ~~~ 6 ~(J<J~)jtiJ;j", J.illllt~-T1JO ~, 

~·~ilf~mm. 
10. 2 . 9 ~~_t3CiiJHifU1M!f~B;j ,J.ill{Ejf~$W:iift~7..k3C:illi fiji]. 

1f JJ!l ~I fiji] fl.&. 16 ffi ii:Ms o 
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10. 3 lliiit,m ~Sit!lW '~~#] 

10. 3. 1 i&ttEJifn Jk 19m B911ai~JH¥, :Jk, m o , *:Vli~•$t4ta ,#iJ1Jt!f&.J a<J 
ffLJL .mz~~tEJkV!PfJJ!Yi '*~~J:£89~~, 1fl.ill~ir J¥~~~%t 
:JGtl tr:J~)jt .71'~~~~§/jtr:J~~ :flJ:ME .:i!'~~~Q(a]yPJ~a<J~i#t~~ . 

10. 3. 2 'lfii~m1Jt4m ,tMJt!fm 13 ~mzr,tJJJE~J:E ,3(~tt9~* · ~~ 

~ ~ tt a;t • 71' mz ~ ff£ ~ UJ: r.n£ . ~ mz J!l1U~ ~ ~ 1&t tt-lt'i' oo . li tt t-tH.ll 
lilZ*~bo !~Hit~. 
10. 3. 3 llfn:#'!m1Jt!fm ,*1ilm:~~ ±~~~$fi3 005bkmt{l:flAiitl , ~.llltl 
tr:Jj;&~l!J~J¥$w .mz*~§IJ!P mMB. 

10.4 ~jj;~1lt!lW '~~!jW 

10. 4. 1 m~ ,~~, ~:ii~~~m1Jt4m ,*1il1Jt4m, Jt~i!lk:i!'M;fff.ft 
;(£m:~~tt-~ffi:i~pg 0 

10. 4. 2 ~;JBi$t~,~$t~ !:3 :fJHGlZ:fBJtr:J~~~lf, J.illtlil£5t 
Jm, Wi~lHft!>-i, 1rJll!!lt~?f1.fffi:i ~~::1t. 
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11.1 - ~ ~ ~ 

11. 1. 1 B @ 1¥.1 ~ ~ , .!¥ tJH!t$t 4m !!,)(;if .t¥ ~I~ 1¥.1 ~ liHi'F ?If~ WJi 

.@.~3J(P,)(;:ff:t£~~~.f!P,)(;1'fflimJmm:~E~>J· . ~i~iiEJ.ill:itHr1Jo 1m ,tt~ 
!i,)(;$:jl. 

n. 1. z jj!~~~i.¥1ft J.ill-8l.m~~ift.l:llt~H1r ,JJR.~~~~;fo~~tt­

~I~.~~I~~~~~~~~~~: 

1 l&Jl m ~Jlii, ~ qj' .DL':e I~JIY ££ ~ JJ1 ~ ~ *-4 • 
2 ~~~~~') ~ *-4 :it! qj':fr tiT , 7f ~ ~~ *1l ~.'!~~I~ , !16, 

~atfflill1+ Jt;WJ~, il!:~I ~ . 

3 1l~:~~t-m~J.l ,~ilfl¥.1mm-~~,:~~t~:~~ti~E~:i!~~ )J!r¥ 
1¥.1 ~~t~»_:g :!£:@$\ 4o/.J ~ ~~ • 

4 tE*~~l~~~3~I~I¥.J£~L~B~~~:it!h~ 

~~fit. 

11. 2 :t.m oo ~trm 

n . 2. 1 tum ..!§tflt~tt J.illtf( =1' !aJ ~H~::ff:t£ fOJ 1m 1¥.1 ~ ~~ ?t ~:ill: 
ff, lilZ~!t;f(!£~ i:t~t£tl1/f' ~ m:~ i¥.J;IJD ~ .!§ tf}t:lJ;t. 
11. 2. 2 :I£~ t:fHIJl fiU $ nt :li at , 1r Jf:J£ Fo 11! ffff :lJi $t Hi~ , !16, ~ II't PI 
:liUf :!£:fit • 
11. 2. 3 :l!t:!i!:ff::tEt!C:kt&Em~tlf ,lLW!I ,tt~±~P,)(;~rtcr.!:'J~:t/Hl$\ 
~~~$t:ti~~~tt~~~.lilZ~:J£Fo@:!Ji~~.~~*:j£$:7j-

1r*.ffl1E:i1iii~,-~UiiJJ<:,.~n~~:it!:1J;IJD~. ~-~~7-1~~~ 
Rs~at, PT:tE~~'fl~A~it897X~~4o/.J. 

n . 2. 4 :~~t:!it~trw~t~m.@.m:nt~~~~:i~u~.~~*~~D!~JJr 
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~~~~m~~~~~~~.m~~mff~~~m~*~~w~ 

i}!~~:JJD~~ft. 

n. 2. s ~~~~:J£7FJEJHW 19.11JnU!l~:%:!i11mttJ M I ilJ:G:IIai 1J<~ 

*•~±~~-~•u•~•~••.&m*mm~m•±u~ 
~, i!1fiff JEJ!l:Jl ,±IJmJl. ,!JZ,~B;j" ,J.i)z;ff~1hk~JJ!Pj]n{~~.:fi~ 
±I~~tl~7.l<. 

u . 2. 6 ~~•i!~X£::ftmm.@~:l.KB1 .~*fflltai7J<'IY!tlllti•ilt~, 

¥1II!ti., 1l7.l<'IY!tllff.1i ,tffl.l<~lli ~ (jf )~:JJD ~~~. 

n . 2.1 ~Jt-T~l.l<:lll!.~~Xl(~ ,~m:!il1~ ..t ~~I!Ji. ~• vrr: it 

~ . -~w*•~•*~••••w•~•7F~~~*•~• 
9. 1 1Jff9~~~~Jb.J<WJ Yfi t1:1 JJiluFlt.$, ~¥i'fi~·±i~UH~·11f 

B;f , .l.i)ztli*~m:• 6. 3 1J,. 6. 4 11~ffl~ A ff9:fif.*~JE*l& hD 

I~Htt:M& ,;Jflitr~-Et~~J~* : 

1 -~·-·-~~-Brt±M~m-a±~~-~~ ? B 
7JC!&:19!tlli.Filf!tt± IID:I:J(1JD 00 , 1f 7.K~iJ!IJ~ffliiPf.£± @ljj{:bO 00 . 

2 .m~~~±lJljft~~M: nt , iif1£1f7kt~tH:nt4J?~Mi1Jn .iii: I 

& PI 19: llli?Uli~ ~!ltl i:2:fJI $Hilt fL ~F7k ~ , ;It fiL fL ~J.l fll ~ Pil R. >t 
1itr E8 tJ-~ ifD ~ • 

3 -~~!l~ff9i!7.l<~7F~At .~*.FIH1~1i:~~•1Jn~. 

4 m•~··K~&~a~m-•ff9tH:~.Pf1£W7.l<W•* 
~·~ff;Jf. ~#~,;JftJUil*Be~.J.i!ZEblt~H9fiXE. ~ff;#jjc ~ 

fll~ ~ .M-1¥:1~~ ,J.i!lm ~lfJiM P.R~ WI J1:it~-=t&U~B9~3J(. 

s ~--l.l<~---~~-·"·PT*fflff~--~-~ ~ 
~.X.1t#M.*ffli!7.l<tt*.:raam•~~~7.l<±M . I ~ 

J.f: J.l UJ 1li * ~!lH'i1 i~ ~ (A. 3. 1) tJ-. f9l JE • Iff.ll fi1 ~ 1itr Eb lt 19: jj: ~ 
*B~~~-I¥:J~~${ft·~~~-XE. 
11. 2. 8 ll~53iJXl.£WJJ~m]j(FJIJit~B9m:WJ ,J.i!ZJlll'.t:bD!m1~~ . 

~-~---~~----~M~M~-~89·~~-.~~~ . 
J.ilHIU fl JfiH~:k-~ .# 1Jn :k ?iW f* ~ J.l , .tiT~. f* J.i)l $ fi~Htf -€1 . ~ M 
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ir~ ?fD .llitl ~ ~~, ;t!:!&::l19-nt 99 ~ t9: , iiBIUJJ ± 1i ~JJ§ ml £~~ ia: 3¥­
i:i , :1& ~ 1ll :!&: ~ni»i :l1H1" :bn I'm o 

n . 2. 9 ~mitit89:bnl~Hi~':Bimz*~'*:ffttia9~~*J:t,Mmt~?£, 
/litjg~>Jt,:ti,.Si!~.&Piig}dtf:~1lH1"tt/IC~~ tt~,.SiJO.@ ,#J.!ll 
r.f~T:9tl~* : 

1 ijM~~~/FJEIJ;j, Ji:(£t!Qi;J<.-f9!tl!tia:fiti.Ji~~1f-~ijM 0 

2 ijM99~~~nt·.@~JEIJ;j,ey:(£·99~7.l<.·~·*·~ia: 

••~•~·*eyemnr•~:t£•¥am~nmam~±-~M 
l&:fl± 0 

3 JW;!l-WTW5!ii.!Jt~fi:.B;j , $I:hn ~ :ti~ o ~:(£Jb.:@J:fi~tlffi 7.1<. 

wtm JMM& m ~ ± :ltlt w a;t, mz #f '* • w l!li :£. . # mz1l 1a: tta ~ m 
a; 1m ~MM&m~±:ltlt~ a;t, mz#f::r::ti-f*t!ai * w~1tmlili r~ , Kifi 
~-•~•~-f*mamz••¢oo.a~m•±••~m~ ~ 
0. 20m. 

4 1t.it-f*.Dt~~~%~11:7J<.~tf\~~B;j ,J.!llf~~~li_Mia:~o 

11. 2. I o ± ~ Ji * m tlib ;J<.-f9!HW ~ :hll if6 • ~ t!Qi ;.k iJltJ l;ll iii~ ~ ~ 
~ I!Ji iP x ~ o;J- , ey * m w * ~~ w ~ :bu lSi , ~ ~ J::J: !&!. ~ ey i'ilJ 1Yl~ ~ 
-•m•~•o•~Mm,xr~da±~•§m~a9•~· 

~*•~±•~*ia:~~·-~·~~~±1t.it99~J:t~ao 
n . 2 . u @J1is:tttt~±~m•:bof.6mr~~T:9tl~>Jt: 

1 :ltlt (I{J~i*~n!M.@, ~~-~,~iii R i"l1l~:f'~5!ii.!Jt:J5J;ft" 
~* :m-Jt a;t , ey :t£W-~ :!'n.w $11:1'.~ :Jm i%. 

2 :ti99~-f*mntM~d~~-~~fi:.ill~~~iiiR-t~~ 

~55ifl;ft~::kt!t Jt!J;j, mrtJo ~ :lfl:£, ••• ;!l. 
3 8tt9~i*~nta.@ , ~~•~, wroo R -t~~;J:1il5!iilf:ltg ~ 

fi:.IJ;j. l.itr~it:ho?Si~ w :itl:fftJo 00, ~#i:1Jo ~ O;j , J.!lltJf~:l:it. 

11. 2 . 12 ~~it lt D;j ~;j _M ;jt :lfl:l!}j 99 ta it mH.i'L .& ~ t'Hl1Jt ~ ~ :tt! 
;!la~B9$w ,J.itr:itJ:11"~1'1ifht. ~.ti(~:~R~~JE~*D;j ,J.itr*a 
:hnmmn&o 
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11.2. 13 ±!£tf"}leJi:.FfHI~±~;~J}tzEjf*t't!} ±*t89!M'#E:ffiJl[, ~± 
~-1-~ii.iHJU ~*a-t , $l it1 N::t:t ~ m o tt m JJJf ffl ±*'I-89 iJUJff,j ff£~ 
m 1~-T lffi:t£!4- 89~$t~ff£. 

11.3 ~ It 

11. 3. 1 ~:J?.{Ftf~~fi:;(f""fj!J ·l'fi m.B-t, ~51-tiTitiiE, liT uHr~l~fL 
1 ~lle:i::t~~~$%Jilt-F ~=J .~niPJm7.l<a9.iE·iit~mt. 

2 .:Ernt:ill$ .m:~~t!L~ VJ ~~ o 

3 ~ ~ 11P im'~ {{; ~* , 1ft iJaJ ~ jJHMn: 1't • 
4 '* :!tiHt~~ rtu ~ ~J]E 0 

s .@:jj!~ff:(£FJ!:fa:J!Hi, ~ ~;IJO m. 
6 ;Jtf!B:fl ~\~i&@!t-1'. 

u. 3. 2 i&Jt~~J.iilf/C~@j;£~11Hr1ii.t 0 

u. 3. 3 i&mm:al.iiZ~.@::fljj!~.lfl.JilYia~, i&mm~B9tmilii~f'41 

~ ~ :lfH?~:/1' ;f§ ~a-t , fti ~$fflEll i.j:ji WT ~ ~ • 
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12. o. 1 :lj!WJ I§i9:t1-LilHtH~:!£WJ If£ a'~ ~JJU ,;J<X"'t~, !1!1~ 

--~~WA-~&Ift~ffl~*~-~~~~~M-~&. 
~~llir~~~Pt~~ftJ.ilZ~{t::fi ~, PJ$ ,¢ ml, /J~A~t1f1rl111 
B<J W-9!tlo 
12. 0. 2 :fj!WJ .Ifl~~~~,J~i.t I*J ~ J.ilZ-@. Ni W::rt~~y ~ 13 ':ttJ 
ft~jj!ljia: ~, ~ ~ M ~u 1f '!!, m ttl~$ 5t tJT llir ?91~ Wt $1- ~ tt * 
~31<. 

12. o. 3 .~K£?9!!l~Pilill~il-r?tl~*: 

1 -~ilil:-~13~~-~~~J.ill~-&~IW~ff~~~ 
If'F~l£. 

2 Jl{i lj!lj e9 $T 00 ~ ~ fft1ill ~ 1!!{! ;ff {·t * tt Btl~~ ' jt-$. fiji( jlj-~ 

~MB$#JfJ~. 

3 :t£~9!·~~JIB%:!&1Jt~f~:j[~e9:W~. llT~tH~m1~~?4i 

ilJ:/JO.OO:~~ § ;fll.ll[. ~00. 

4 ilil:ij!!J J!ii.J.ilZ:JJ..;ft iHf tt:J x illi , 1m i!.J3 ~ ~ flf:, .El1ill1'f ~ ~ 1* 1P 
fltJ]fg. 

5 1ill ~ ~ ~ ;.1( .7t :itt: , ~ ffl1J 1J! tt:J 11[ miJ 1)( H , ia: ~ • 
12. 0 . 4 m:WJI·ilJ~~r?U-filifj:~~.I![?Y!rJ~ §: 

2 71< 1ft , WJ & • 
3 m~moo~. 

4 ·~~~lli.:tJ '~~mt:ti: 0 

5 ~'HtiiXW.i9m .-B/.Ni~ill, lftjjt -~:tiA .&t~ -~~~~&*oo~ 
tJJH~:J:r-~. 
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12. o. s 1 ~JL2 tlfJ!I!trPT~t~.::c~:!C~fn~~~rrB<Jm~. :«~ 

~:l:t!ri!itft""F ?tl ~ r1 ~ ~ ~.ll[~f~Jii § = 

1 lli~ViJ *B<J ?lflfbt~{t o 
2 :t?~I~B<J~1t o 

3 %1 :i!1.l< iifO~ ~ll fPJ ~~ 1-t o 

4 ~.i¥ii!1.~7.1<B9 ti:J)i•lft£ 0 

5 *'l'lf 0 

6 il£7a • 

• 44 • 



13. 1 - ~ ~ ~ 

13.1. 1 m:llni~'lfl.li.Q:tt-J.iY:1gtf!~I~LiE1it~ffl ,I~~:i:~ 

Jt::7t~t¥I~~~-€tl~*-#, ilE:iil:~llni~'lfJ.!U!i'.n11t ,:IJ,llft-A:., 
~~'lf~J1(3JL. 

13.1. 2 m:~I~'lfl.li.Q::Di~~ ~-f*I~!ii]ffi-JtiQ: ,jf:J.iY:fi:iJ a-f~ 
A~ffl. 

n.1. 3 !lH.vi~'lfl.li&!lt.f.iYt&:I~tiJJtl ,~fl-1f~1lti~:ilHr .m: 
!J.f.ST"J~tt-~~ : 

1 x~1f~mEID~i¥~moo. 

2 ~ !« 1f ~ -1* it!J , M {II iQ: :m: ~.A. ff.d~i it!J , fJJJ ~ 1f J.l iQ: 1i([ ~ * . 
3 3tli ..l:j l! mi.Q:Pi. 
4 ;ft{tB~~'lfJ.I~Pi . 

5 ~J.Ilfl{II(:f_f"',:i;~!Klli.Q:. 

13. 1. 4 m lln I~ 1f J.l i&Ht J.iY !;,( 1JD 5! 'if J.l , :J1l it~$ , ~ :i: ~ ff it!J 
1g ~.P!tl. 

13.1. 5 m~I~'lfJ.ItQ:tt-J.iiZ-f&!«~~5t>t7J<*'JIWH9:7t~,)Ef:t 

W-.P!U, I!,(Jtiflti}Jtl -~~,:9Jfm:fn1JJ.Iff%- • .#-~~1-r~IK~~tl?t 
:ilHr. 
13. 1. 6 :k'P~~~,~~~~ll$t!IWPI •~!it:ilHr'lf~i.Q:lt.m:!£ 

~~~·~••••~m~•~n•-WJ.Ji&!tt-. 
13. 1. 7 ~~Ifl~~1\Wl'lfl.l~i.tmz.m~I~ff*11Hllir.JJJt~ffl.W­

!JIU, f!ijiife4S-J.9!Ifli&!:&&'lfJ.I~* ;E)z~~-1F~qf1f.#--mf!f:l ~~*7mt· 
13. 1 . s 11ow ,~m~ttmm:~If11¥J'lfJ1liit-tt .mz.m11*~m:~¥J 
JJ!il.~ , 1£1]{ :fJ 1f llUHlfl .1: *~ )t; , % tf. 
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13. 2 I~~%1. m!E~Of*fP~!Jil 

13. 2. 1 #li!Jii~1fJ.I11100htr-§1ifF~tli~~~nia9lt$t:l:~.ltMil 

tf JJI!J'Ill& : 

1 m:~ .&®~~~I~. 

2 #lll$ ''W7J<iP!tliPm::tt!!. 
3 ~JJ! ,jl'f:!f!~5Ut1X~. 

4 ~~~,3(:JN,l!1~~UJJJ6.IW~~. 

5 iP-*I~. 

6 tr 11111ti 1rr ~ 1'= , 1:: m ~Z • 
13. 2 . 2 t?:!t!:tt!!Xlthtrb\tl!Jlt4ltt-®, ;tfhtr~iH~ I~t,i.§31J~~ ~:it!; 
~~•A#,m~~-~±:tt!!•~*~~m••~•~*fi•~· 
:WJJ<iY!tiiP~:it!!.YllliiJt.f(* 13. z. 2 ~~.ll\t7J<{Y!UiP:!fl:tmYllliiJ~~ 

¥PJ l! trw m~ .&I~~ lliR'If f5L iltlf ~ • * rr * ¥PJ 11 ~ :l:llltL ~ m r>JJ 
~~,£~~I~~B9~7l7J<f)1U?:l.£:it!!.Ylll, iiJ~iH~U!-1*tJ<£im~ 

riA~. 

I~UHJrj 1 2.3 4,5 

1f~~lf(m) 30-20 20-10 10-5 

13. 2. 3 :l:li!Jii~~iP111001'19~[i(J.itr § 'W71<1J!tl~'lffi1P~it!!l!1Jif~ 

i.t~ , .ff:J.i!HtHII~t,i~IJt.f(* 13. 2. 3 f~A)E; ilffi7J<19lt~lliiJ~~M 

iitflJI!~~.&IW~~'if<£.~. 
!1{13.2.3 1JH'Iiiti~~~lll 

I~$Jlt;)JIJ l 1 2,3 4,5 

~1fi\!B!I)lJ.t (m) I 300-200 Z00-100 100-50 

13. 2. 4 :tE~IWB9~iP111rEPil~~~»-$*~±-:n ,n#- J!it~Fct 
iJfi~*~I¥.lmi9J • 
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13. 3 ~il~iMffH~~ 

13. 3. 1 JJt ~I ~Rit $Z :tJ 'If ~~ffl DC 4k &' ~ 1¥1 xl8i -*11 l8i 1~ 
R»m o 
13. 3. 2 ~~I~tt<Jxl8i-ijtp(g$Z~1tr~U~)jt: 

1 J.i!ZJ't?tf~JffJJil.;fitt<Jxlm.ll!~o 

2 xjj~~~nmz~~tt~~~~~m~~~~~~~~ 

Afflxl8i~~~ 0 

3 $Zm'~~'Jf~IK ,~.!§~F'fJ11l,~m12LzfBJ 89JE1lt~~. 

4 ~~~~~M*~~$Z*J11lMm. 

5 ~;g~~~#~.$Z1t*~fff*~~*~·~--~Ift 

~~89~ J!Hi!?,~,~ o ,tm .R ,J.ill .ff:H~r£·1ltt£~~&~rR~~m~ 

~.:i!:o 

13. 3_3 _tjJi:fSJjffi.~ Jf.ll1tlm1rnl"JJ!~& 10km~l5km ;{fjfl-~, 

.1f:llil~0~.::P~;ftHi •• 
13. 3. 4 JJ!lDil!fiffi.il!~a<J~ll, 1 ~~VJlH!fiiftJ.i!Zm' ~~$i1H'T$ 

~* ·~~-~Ift$Zm~•*•fi•~•~••o ~mmxll 
;J'T 6m ~ ,J.i!ZtJ(-)E.fle:JlH~11#fii~~$fi o 

13. 3. 5 3ClM:ittlffl.J.i!lt2:~3C~' ~{~ ,~f? ".& if~~-ijt~ '~ 0 $Z 

~ Jt * ~ 1f J.l f,Y, ~ ~ II& fi t2: J'i& • 
13. 3 . 6 'm'J.I$11l$ZIC!t&'~ B<Jl!iftfij!.Mg. 1M {tftsi:Pil.i!lm' ~ 'lfJll! 
~fil~ l!fiff!A'~~$ f1 Z.fBJfi§L@, ffltuiiil1l!, X£~, PJ389~>J( o l8i ftf 

····J.i)z~~.m~-0~--~-:Jg~o 
13. 4 ~1m 1f !.1HiHP i~ ~ 

13. 4. 1 ~~** ,~tp;f;t;~1r{£~1!jj~llib '"M'*~tl t?#iJt!!.W[jjiJ ~ 

RWo·-~-~-~~~~~-M*o 
13 . 4. 2 •WJI.I't<.J~1H~:fi.lil!l>iifiJ.i!Znc!tfli'lfm!.&I!JimHt!)& 

89f\'i1~. t£m!WI't91r7.K~tlRil.lf-t~ tt 0 
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13. 4. 3 ~~I~~JlliJ!lliB9~ 1"1fJll~il$mia:MEJ.iiZ§fiS~.T"1.7• 

0 i&!:ME , !£ t= Ut !ih~ ~ , !£ m 19: J}([ , PF .t.l ~ ft 19: ~ ~ o :1& :21 «9 ~ ~ 
ff , 51: lM I~LJ; B91f Jlllf!lli , PI~ ~ Ut lli 8<J ~-it t2Dt JL: Ja 1f ~ m 
~:}tg 0 

13. 4. 4 3 ~.&~..t.B9;t!~I~lillff~~i9:!C§tiffi.§I, ;JtfSJB!!, 1fi 

~liZ tlC ~ ~~ !~Hirl ~ o 

13. 4. s ~~I~J.iiZ~fl"~IR:lGtl *il7H~1fJllrt1EIDia:JL:~~;fll!J! lM 

1!1: 0 m: ~ 89 '1f J1l 711 e!l J.iiZ i9:JL: ~f/f- 0 
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A.l ~~~!&· 

A.I.I t.'!tlH.t±99~~PT*f1HmflHt. mmPT*f!Hv:O,±I 
~~.~PJ~:o~±I~~~~~m.m~~~li:~~#~~~. 

PI* Jf'rf :9tl JJ: 1l : 
1 ~mm:EY.1:J o. Sm~l. Om,?i$.:Q~il$:Om~Jlil:k-T o. 7m. 

2 ±I~~m~m~~~~±99N~~*· 
A. I. 2 t£J(f&*-.t±:i&~...t.ffl)!~fifp;I/J~~$t:fi~ll;j, ;lt~i.lf 

1i&1Jo?6i~PJ*Tj.\#.: 

P=S. 52 ~· (A. 1. 2) 

j.\s:fl :P-~i.lfP&:1JD?6J.(kN/m2 ); 

c. -:X:?'&:i&~/f'f.IFJJ<titJg~§lll (kN/m2
), El:J :X{J!U IW =:~/1' 

**•··-~&+*•·~---~; 
k-~~~fl.li:*.ffl 1. 1~1. s. 

A. I . 3 f.!FJJ<;Jt-~m~{r T~tl~:>J<:: 

1 **~#K~·~=:~%~~.~*.fflflA~Wfifp;I99 

i&:#-.~..t.P&I#~K*.ffl 200mm-300mm,7.k...t!i&I#~ii:* 

.ffl 300mm-400mm;#Remt1(-~m;em 99#~ l:tr9fl~ .I~...t 'it 

.ffll¥.1:#-~l:tf.ili:j] 6-8. ~~~jf#~li:1:J lOOrom, #~ ltii:1:J 
10~20. 

2 .#MPT.mM*lJ<•MTj.\··-~~-~99~#§, 
~~:Jf/J~i.t~: 

D =a 2(b+O') 
p 1t 

(A. l. 3) 
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5:-t 9:'1: DP-~~htltP#-][~ (mm); 

b-fll*l-f.II'7J<~yt}Jt(mm); 

o-ll$1-f.ll:ll<~JJltCmm); 

a-~~~f{.iiJ*ffl 0. 75. 

A. 2 ~ * ~ ~ 
A. 2. I iP~::O ~~#I ~1r;'Gtti: i5J ti tt ~U JliJ ;lt PI 11 tt. iii 1m l:t :k 
.::f 10 afilJ?Itt7J<~Wi±?J1L PJ?W£ l:t;J'r~-T 10 1t115Jtit:f.~±~ • 
PJm! lt"PJ ffl"fj\i.fJ):: 

5:-t ~ : M-iiJ ?lit ; 

M=D1s 
das 

Dts-~nljtj]..ffi r:p 15% ~ !4!9itiuJ'-T*t!L:f£ (mm); 

dss-#IH£~;f..j.rp 85%e<.J~tif;J'r*tiL~(mm). 

A. 2. 2 mf~ljljtm;JJ-lt"ilJ!i("f~fFffj;$#i~: 

H T=-
1 

5:-t~: T-#li?J.UU~JJlt<m); 

H-:M:::kf1=Jfl7j(~(m); 

CA. 2. 1) 

(A. 2. 2) 

J-IME~fl9ftitfttll$, "5<tl·-~R7J<vel/i±~"PJ*ffl 1~3. 

A.3 ~ ni ~. 

A. 3.1 ±::Om:1f7J<t~~.~fl9~7.klit1t.IJJ3t"PJ!i("fi:\i.t~COO A) : 

Kh;p., -(G,. -1)(1-n)ttpw 
t; 

p 

it~ :t,-i 5lJ:fl9itJ:~Jt(m); 

CA. 3. 1) 

h;-:il ~ ~ mi:lt~ * ~t av i 5lt a<J * m ~ :!! 11< nUfdR1Jc :Sk • 
RJttul>-~rE:I!f;t~ E i.·r ~<m); 

G.-~JR~j~:JJ<~±t!L8~ ttit ; 
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n-~$~~7.1<$±.tLB<HL~$; 

t 1-~$~jj~]j($J¥1J((m); 

rr-~1i±.:O~~WlfCkg/m3 ); 

pw-J.l<~WltCkg/m3 ); 

K-JAi:I~ ~ ~ fi, E!:H~'d~J.l< ~ QJ #~If.~ 99 ~ tf-% it .1'1 ~ 
mi 8lj, K QJ~ 1. 5, ~ ~.1ii~7j(~ QJfili :±1 ~ B<J Iilk:tl\% it.1'1 
mt±rr-t ,K QJ~ 2. o. 

0 0 
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B. o. 1 ti n-11: ~ M B9 WJ-& JJiZ:~i~JH ~ * 0-~ B9 :tntdil1i J£ , mz J.t.1f 
/f'Y=fli~ 20 ~B9~:1tf..'iWlfft ~~-t ,::J:f:&zVlil~DJ 1:...t l±l ~A9~i'A'i 
~Ulo 

B. 0 . 2 ~1t1K~WJW!lli:~$?tf!fB9~W 'tE~J$:Jtg 18:10iUtH& 
1.i I W0-1PB!l~;:tf~NJ!%J~E:*~BUr-i!IDW?t;(f;£11l~o i£u 
?ttfi~i..i.E ,-t& PI -*ffl;ltfi!!.~Wltt ~-Titlllli:~$0-*lrit~ o 

B. 0. 3 ~.f&{R I ~Jj-;ffl$:i!H'T ~*?t~B;f, Li!l.nifTjtl~k:: 
1 X;f n ~li~B9~:lit~WJJ 1:il:*jtl h1, PI~Tjtl 0j.\if11:t.fbt 

~~~~$1-1 p B9f.liWllli:: 

S = Jl:_ ~M- h2 

n i=J 

hp = h +;. s 
p. 

j.\ 9=' : Ji -WJJ lli: ~ j tl B9 :ltg it ; 
S-?Wifil*j!J 1¥.J:It91J£; 
hp-~$1-1 p l¥.J~Wl fft ; 

CB. 0. 3-1) 

(B. o. 3-2) 

(B. 0.3-3) 

..\,. - l¥j ~ $ P .& ~ ~ ~ fl n 1f 3t: 1¥.1 * !r£ , PI~~ B. C> . 3 

~~0 

2 x>t:tf n ~a~l't':J~:II:~Wlifft*jU;.~ .EY:~tHWVlil~tE~liE ~ 
N ~ !fr;(;f a 1-~f..'iWJ!W: ,;Jt~~~WJj{lL:Itg{t h ~:ltg/J~ S PitA: """F 

jtl 0~H~~.flj~.:(:E~~ .l.,. B;ftt'~Wi~~fi@:!Jltjg N: 

(B. 0. 3-4) 
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j;\';"f :hj-~~T.t1H:IT«l<i=1 ,2, ···,a); 

h;-:i!~~:fllj\j(j*{Il~~J (i=l ,2,··· ,n). 

B. o. 4 ~.lt.~i! ill ~7}:ffl~l!fJ~$?HJTfJ\t, ~tt~fi.WZ~il­
~?Um~: 

1 ~t n~:ii~~~:til~mW:~~tl h;.;t't~ii h. Pirle*~M 
0~CB. o. 3-1)it~.~~~fi C. PJ~~j;\';it~ : 

J 1 " h . 
2 

c. = --=-~ (-=- - 1) 
n 1 i=l h 

(B.0.4-1) 

2 ~~n~:ii~~~~•m~~~* . .WZ~~--~~~M 
N~"P~~~m~a~.;t't~•~m~~iiPI~*mM0~ 

CB. 0. 3-4)it~fdft~, -~~fl C. PJ*~~tt~rife~: 

C.= J-1-[i:(~ -1f +N-a t(': - 1f] 
N- 1 i -1 h n 1- 1 h 

(B. 0. 4-2) 

B. o. s ~**~~~~~~$tt$mz~irr?tlm~: 

1 n ~:l!~~~:S:~$1-(ft~:Vtl .~:il~?XJ¥ti~?IJ~~ m J:Jim 
fft~~~~$PmPI~~j;\';tt·~~: 

m 
Pm=n +

1 
(m=1,2, ·· ·,n) (B.O. 5-1) 

2 ~ n ~:!!~ ~~:li~WH:IT.¥?U7'~, ~tl5imJ·;(£~iiEM N 

~~~a~~amfft,X:ii~m&~~~-~~-PI~*mM0 

~<B. o. s-1Ht~fdft5E .~ M J:Jitt~mm~t£~~* P MPJ~"F~ 

-it~~~: 

M 
PM= N+l (M= 1,2,··· ,a) CB. O.S- 2) 
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:qof£ 8J!$ POlo) 

n o. 1 o. 2 0. 5 1 2 4 5 10 25 so 75 90 

8 7.103 6. 336 5. 321 4.551 3. 779 3.001 2. 749 1. 953 0.842 - 0.130 -o. 897 -1. 458 

9 6.909 6. 162 5. 174 4. 425 3.673 2.916 2. 670 1. 895 o. 814 -o. 133 -o. 879 -1. 426 

10 6. 752 6.021 5. 055 4. 322 3. 587 2. 847 2.606 1. 848 0.790 -o. 136 -0. 865 - 1. 400 

11 6. 622 5.905 4. 957 4.238 3. 516 2. 789 2.553 1.809 o. 771 -0.138 -0.854 - 1. 378 

12 6. 513 5. 807 4. 874 4. 166 3.456 2. 741 2. 509 ]. 777 o. 755 -0.139 - o. 844 - 1.360 

13 6. 418 5. 723 4.802 4. 105 3. 404 2.699 2.470 1. 748 o. 741 -0. 141 - o. 836 -1. 345 

14 6.337 5.650 4.741 4.052 3. 360 2.663 2. 437 1. 724 0.729 -0.142 -0.829 -1. 331 

15 6. 266 5. 586 4.687 4.005 3.321 2. 632 2. 408 1. 703 0.718 -o. 143 -0.823 -1. 320 

16 6. 196 5. 523 4.634 3. 959 3. 283 2.601 2. 379 1.682 0. 708 -o. 145 -0.817 -1. 308 

17 6. 137 5.471 4.589 3. 921 3. 250 2.575 2.355 1. 664 0. 699 -0.146 -0.811 - 1.299 

18 6. 087 5. 426 4.551 3. 888 3.223 2.552 2. 335 1. 649 0.692 -0.146 - o. so7 -1. 291 

19 6.043 5. 387 4.518 3.860 3. 199 2. 533 2.317 1. 636 0.685 -o. 147 -0.803 - 1.283 

20 6.006 5. 354 4.490 3.836 3. 179 2.517 2.302 1. 625 0.680 -o. 148 - 0. 800 - 1. 277 



tn 
tn 

22 

24 

26 

28 

30 

35 

40 

45 

50 

60 

70 

80 

90 

100 

200 

500 

1000 

00 

5.933 

5. 870 

5.816 

5.769 

5. 727 

5.642 

5.576 

s. 522 

5.479 

5.410 

5.359 

5.319 

5. 287 

5.261 

5. 130 

5.032 

4.992 

4.936 

5.288 4.435 3. 788 3. 138 

5.232 4. 387 3. 747 3. 104 

5. 183 4.346 3. 711 3.074 

5. 141 4.310 3.681 3.048 

5. 104 4.279 3.653 3.026 

5.027 4. 214 3.598 2. 979 

4.968 4. 164 3.554 2.942 

4.920 4. 123 3.519 2.913 

4. 881 4.090 3. 491 2. 889 

4.820 4.038 3.446 2. 852 

4.774 4.000 3.413 2. 824 

4. 738 3.970 3. 387 2.802 

4. 709 3.945 3.366 2. 784 

4. 686 3. 925 3. 349 2. 770 

4.568 3.826 3. 263 2.698 

4.481 3. 752 3.200 2.645 

4.445 3. 722 3. 174 2. 623 

4. 395 3.679 3. 137 2.592 

2.484 2.272 1. 603 0.669 -o. 149 -o. 794 -I. 265 

2. 457 2.246 1. 584 0.659 - 0.150 -o. 788 - 1. 255 

2. 433 2.224 1. 568 0.651 -0.151 - o. 783 -1. 246 

2.412 2.205 ]. 553 0.644 - 0. 152 -o. 799 - 1. 239 

2.393 2. 188 1. 541 0.638 -0.153 -o. 766 -1.232 

2. 356 2. 153 1. 515 0.625 - 0.154 -o. 768 -1.218 

2. 326 2. 126 1. 495 0.615 - 0.155 - o. 762 -1. 208 

2. 303 2. 104 1. 479 0.607 -o. 156 -o. 758 -1. 198 

2.283 2. 086 1. 466 0.601 - o. 157 -0.754 -1. 191 

2.253 2.059 1. 446 o. 591 -0.158 - o. 748 -1. 180 

2. 230 2.038 1. 430 0.583 - 0. 159 - 0.744 - 1.172 

2.213 2.022 ]. 419 0.577 - 0.159 - 0.740 - 1. 165 

2. 199 2.008 1. 409 0.572 - 0.160 - o. 737 - 1. 160 

2. 187 1. 998 1.401 o. 568 -0.160 - 0.735 - 1.155 

2. 129 l. 944 1. 362 o. 549 -0.162 -o. 723 -1. 134 

2.086 1. 905 1. 333 0.535 - o. 164 -o. 714 -1.117 

2.069 1. 889 l. 321 0.529 -o. 164 -o. 110 -1. 110 

2.044 1. 886 I. 305 0.520 -0.164 -o. 705 - 1.110 



B. 0. 6 ..RJl-~~WJ$JifL~~~*489I.~:It!!.#.(, ~~:it!!..!311S:ili*' 
MYiS ~ $1 l>' ttmt ~ {gt , ~ :l::HH1T~iiE , DJ *ffH§ ;E?t ~ a91f~ r9rl ~ 
I~:lt!!.A a919:#$ Vi. 
B. o. 7 JXl. ,a N1J ~ ~ F :1: :It!!. 18: 1¥1 3 rJtliU;,( ...t jj! ~I~ , 1I ;{;f JXI. :1: 
ma9~~l£rr~n?t~ • 
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c. 1 it.na~••~ 

C. I. I tt~.!Xtrfl~JXI.it,.!XItrtl ,JX1..12t-K.J.f,.JXtat~7Jc~]j(~~~ 

i« .m~~"F?tl~~: 
1 JXI.itlill710H71ciif~__t lOrn i"Qi}j(~~ §iC lOmin lf-~ 

.!Xt~ 0 

z tt~lXl..ra~~lXl..rtuEatt~~~~~~~JXl..~fi~~~ 
lit~ , Jtftiffii~~±22. s• 0 

3 ~ tt. JXI. rtJ 1W 1)1H~~ ~ 1 , 71< ~ ffl1 J'l!. It ~ ~ .!iltl at , JXI. lK -K 
•~•m~tt•~~.JXtrtu•~~~~~•;~*~~J'l!.~~~, 

*~ ~:fr &!bdl!j~.fl ~19J ,&mat ,JXl..I.K -K.I.f"ilT 'iHf.l~~lXl..I.K *• 
F.[~ C.I.l(a),!J] C.I.l(b),!J:I C.l.l(c)],F."ilJt/i:r?tl0~ 

H~fft~ : 

(C. 1. 1-1) 

a;= i& (C. 1. 1-2) 

:it~ : r,-{£JXl..(ci]JWiPYJ4} 45"MmJpg ,4lt!Wi & ~it~~siJIJ.Xif~ 

~M~-KJt(m); 

a,-M~ r; ~ ~JXI.(ci]__t;ti~ ro ZI'Bl ~~~ ("). ttJJ:at"ilT 
Jfk t.a=7. s•(i=O, ± 1, ±2, ... , ±6) o 

4 ~.1X\,18: -KJl F ;J'T~~T lOOkm at , "ilJ~tt.!XtBt~~pV.J o 
s ]j(~"il]"t/(.JXti.KpgJJ<~ljl-~~Jj[~~o~JXI.I.Kpg]j(~~* 

~ ~ 1t ~ lj\ at ' Jj( ~ ljl- jtg ~ Jj[ "iii t'li tt ~ JXI. (ci] ~ 71< ~ jjE % WJ iii 00 
191~. 
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c1 = (dl.)o.s v 13. 9 ~ 

- 3. 4$ 

g~in = 1 6 8 ( gJ) 
:itlft: H-.l{Z-~iltit:6(m) 1 

1'-l!Z~i&:JmWHs); 
• 58 • 

(C. 1. Z -1) 

(C. 1. z -2) 

(C. 1. 2 -3) 



V- tf--.IXI.i!Cm/s); 
F- JXI,[R-Ifft(m); 
d-]j(~ B9J{t.:ls.I7J< tf!H m) ; 

g-ltLb :bo liLt ; 
t.,.;.-.IX\,rl:\5Jtl~11t~~~Jilj\JXI.a;f(s) o 

c. 1. 3 :if'~ Iil'HlUt~tl "P , ~ tR ~ .$ ~ P ~ ilk itt H p !3 .lJl-~ ilk itt 

FI ~It -!a Hp/ FI iii~* C. 1. 3 ft!UXE o 

*C.1.3 ::r-fo.liU~ii-*~~~-

POlo) 
Hid 

0. 1 1 2 3 4 5 10 13 20 50 

0 2.97 2.42 2. 23 2.11 2. 02 1. 95 1.71 1. 61 1. 43 o. 94 

0. 1 2.70 2.26 2.09 2.00 1. 92 1. 86 1. 65 1. 56 1.41 o. 96 

0.2 2. 46 2. 09 1. 96 1. 88 1. 81 1. 76 1. 59 1. 51 1. 37 0.98 

o. 3 2.23 1. 93 1. 82 1. 76 1. 70 1. 66 1. 52 1. 45 1. 34 1. 00 

0.4 2.01 1. 78 1.69 1.64 1. 60 1. 56 1. 44 1. 39 1. 30 1. 01 

0. 5 1. 80 1. 63 1. 56 1. 52 1. 49 1. 46 1, 37 1. 33 1. 25 l. 01 

c. 1. 4 /f'~!ilUiltB9.ffiJWJI:1J * .FIPJt~ ilkJW:I WJ T *ffi, ~JJl- ~ilk Ill 
Wltt--~ilk-lf L iiJ~l'":i3.:?iffi)E: 

L = g T
2 

th 21td (C. 1. 4) 
2rr L 

c. 1. s i&ti.tilkrlff£~J.iil4'lf~ r~~ ~)£ = 

1 ~;j"ffl ,~:t£1!1J ,i9:1tiltrl~~iij"*ffl.IX\,ltit£1r~1frt,*.Gil 

tt( * ~ m ~ c. 1. 2 ~ tt- j$: f9f! )E 0 19: it ilk rl ~ tt-~ .oo. * ~ m * .m 
lJj&f:ffi~:lft:kJXI,it.lJl-:lt>Jiil ~ 1. 5 ftf 0 

2 ){;t 1PI [:t_ ~ R! :t£ ~ , iiJ ~ ""F ~J 1ft!: ?iff! XE : 
1 ) ~I~:I&~;ff 20 ~~..t ~-lfWJ?WJ:iJt5**4111, i&ttt-ilk~PJ 

*m&F•*•••~•fi•-*~fi~1ft!:?iffl)£ ,~~• 
WliiJ *ffli&ttt-WJ1SIB911 JJ.l!.Wl o 
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2) ~I~ :ttl!./.!..~*~ ifi!~ llt !8'i ~ R;j, :(£.IX\ IK * !Jt ~ -jc =f 
lOOkm ~{4:"f, ii#lBl. ~~~liT *=Jfl .JX\it1i~ (f.J1f#i;, 

#~1F~1i1* C.l. 2 ~i.t~r98~.#Jt.JX\itli!~WlilT* 
m t2: trm {ft ag m: ~ M o :£E * ~ 1Jcbt ~ 1lr "f • PI* .mm ~ 
:lt!!.oo~~oor98~.JX\~.#*m.IX1.$1i~.IX1.~~~~~~ 

~ iitr 7Jt itli 0 

3) ~ iitr llt if6 ~;j $1. ag 7Jt .mJ Wl , M ~ ~ JJ<. ~liT 1.1( * ~ ~ -0- i.t 
(C. 1. 2-2)#·f98~;x17f~JJ<.~1r)I~7H1i~~. 

c. 1. 6 ili:J$tlt~~*~mtr~!.ill~~ "f~tl~~: 

1 7Jt7ariiJili:~~JJ<I3:-ffl'.B;j, !iJfN~.lf~iJt,P.i:JWJ~~.if~Jj( 

~~89llt*PI1.1(1F~!Ui1~3t<C. 1. 4)~1F~Ui1* c. 1. 6 r98~. 

2 aJJ<.IKff~JJ<.~~89~~$i.~aJJ<.~mtr~rl8~o~* 

~ ~JJt .lf !I . .13. 71t7R -ffl'tlll€~ t~C * R;j • tl * ~ m tr;J!):1r tt A~ .. m. 
1'19~1ljiijo 

3 aJJ<•~~mtt••~89ttr71ta~!.ill*:.r•~*~~ 
.f4: r 89 t~ i!llilt a 0 

c. 2 Pill! ]jc 00 i\llft it. 

c. 2. 1 1f~JX1.IK-*~ag.JX\JJ7.k mraJJtPitie"fj.\i.t~: 
KVzF 

e = 2gd cos{3 

:i-t 4' : e--rr1f: -~ 89 JXl..J)( Iii~ JJt ( m) ; 

K-~~-Jm.~fl,PJJtit 3. 6Xl0- 6
; 

V-ii# JXl.it, !{(#~~ r!i 89 JXl.it ~ ~ ; 
F- r£ #~-~~.IX\ riiJ :lit ¥lj ~;j ..1¥ 89Il€ ~ ( m) ; 

d-J./<~89Jf:ltg7J<~(m); 

.e--.IX\ riiJ ~ ~JHlll~ 89t!~ 89 ~ftJ (") o 

(C. 2. 1) 

C.•2. 2 ~;j7}:~1J' ,.lX\13: *ll*e9JJ<~JX1.~7Jc Witt !Jttr• .ill:Hr 

~t17HJT~~-
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l*~<m) }lj~(s) 

2 3 4 5 6 7 8 9 10 12 14 16 18 20 
1.0 5.21 8.68 11.99 15.23 18.43 :n. 61 24. 78 27.94 31. 10 
2. 0 6.04 11.30 16.22 20.94 25. 57 30. 14 34. 68 39. 19 43. 68 
3.0 6. 21 12.67 18.95 24. 92 30.71 36.40 42. 02 47. 59 53. 14 
4. 0 6.23 13.39 20.85 27. 93 34.76 41. 42 47.99 54.49 60.94 
5.0 13. 75 22.19 30.30 38.07 45. 64 53.06 60. 39 67. 66 82.05 96. 32 110. 57 124. 73 138. 87 
6. 0 13.92 23. 12 32. 17 40. 85 49.25 57.48 65. 58 73. 60 89.44 105. 17 120. 79 136.35 151. 86 
7. 0 13. 99 23.76 33. 67 43. 20 52. 40 61.39 70.22 78. 94 96.00 113. 20 130. 13 146.97 163. 75 
8.0 14.02 24. 19 34.87 45. 21 55. 18 64.88 74.20 83. 79 102.31 120.60 138. 74 156. 78 174. 76 

9.0 14. 03 24. 48 35.82 46. 92 57.62 68.03 78. 21 88.24 107.99 127.46 146. 75 165. 94 185. 05 

10. 0 14. 04 24.56 36.58 48.39 59.80 70. 88 81. 70 92.34 113. 27 133.87 154. 28 174.55 194.72 
12.0 14.05 24.85 37. 62 so. 71 63. 46 75. 82 87. 88 99.70 112. 86 145.60 168. 00 190. 39 212. 58 
14. 0 24.92 38.24 52.40 66. 38 79. 95 93.17 106. 11 131. 39 156. 14 180. 56 204.77 228. 83 
16. 0 24.95 38.59 5~. 60 68. 69 83.42 97.75 111.75 139. 05 165. 71 191. 98 217.97 243. 78 
18. 0 24.97 38.78 54.44 70.52 86.32 101. 72 116. 75 145. ~9 174.49 202. 50 230. 20 257. 67 
20.0 38. 89 55.02 11. 95 88. 76 105. 18 121. 20 152. 32 182.57 212. 27 241. 60 210. 67 
22.0 38.95 55.42 73. 07 90. 80 108. 19 125. 17 158. 10 190. 07 221. 40 252.29 282.,88 
24.0 38.98 55. 68 73. 92 92.50 110. 81 128. 71 163.42 197.04 229. 95 262. 56 294. 42 
26.0 39. 00 55.86 74.58 93. 50 113. 09 131. 88 168. 31 203. 55 237. 99 271. 87 305.37 

28. 0 39. 00 55. 97 75. 07 95. 06 115. 06 134. 72 172.82 209.64 245. 57 280.89 315. 78 
30.0 39.01 56. 05 75.44 96.02 116. 77 137. 25 176.99 215.35 252. 75 289.47 325. 70 



f&. C. l. 6 

JijJIJ] (s) 
~~(m) 

2 3 4 5 6 7 8 9 10 12 14 16 18 20 

32.0 56.09 75. 72 96.79 118. 25 139. 51 180.84 220.72 259. 54 297.63 335. 19 
34. 0 56.12 75.92 97.42 119. 52 141. 52 184. 40 • 225.77 265.99 305.42 344. 27 
36.0 56.14 76.07 97. 93 120. 61 143.32 187.70 230.52 272. 12 312.87 352.99 
38.0 56.16 76. 18 98.34 121. 53 144. 91 190.74 234.99 271. 96 319. 99 361. 35 
40.0 56.17 76.26 98.66 122. 33 146.32 193.56 239.22 283. 30 326.82 369.41 
42.0 56. 17 76.32 98.92 123.00 147.57 196. 17 243.20 288.82 333.37 377. 16 

44.0 56.17 76.36 99. 13 123. 56 148. 67 198.58 246. 96 293.88 339. 67 384. 63 
46.0 56.18 76.39 99.29 124. 04 149. 64 200.81 250.51 298. 70 345. 71 391. 84 
48. 0 76.41 99.42 124. 11 150. 49 202.87 253.87 303. 32 351. 53 398.81 
50. 0 76.43 99.52 124. 78 151. 24 204. 76 257.04 301. 73 357. 12 405.54 
55.0 76. 45 99.71 125.49 152. 93 208. 88 264.21 317. 93 370. 23 421. 43 
60.0 76.46 99.78 125. 78 158. 76 212. 22 270.42 327.07 382.!9 436.09 
65.0 76.47 99.82 126.02 154.49 214. 91 275. 80 335. 25 393.12 449.66 
70. 0 99.85 126. 17 155.00 217.06 280.43 342.59 403. 13 462.24 

~>lcllt 
'------- - 6. 24 H.05 24.r>7 3!1.0? !;f;. lP 76.47 !l!l.RR 126.42 156.07 224.74 305.89 399.54 505.67 624.28 



c. 3 lllnilJm~itW 

c. 3. 1 :t£ .lXI. 1'$ .1[ ~ fF m "F • .iE 1a1 * ?It i.E •-~ ~ ..t 1'$ tit ~ ~ (.(i 
PI~"F.?tl~*illl~: 

1 ~~jjtjJt.$ m= 1. 5~5. o_!VL~O. 025 B;J, RTrJrF~J0 

~it~: 

(C. 3. 1- 1) 

m = cota cc. 3. 1 -2) 

J:t~ :Rp-JUR~$~ P t'$il:t~~~Cm); 

K6-~jJtt'$m:.$lk.~~tt*J:t,:mt~~iti~~~~ C 3.1-1 

flffl~; 

Kv-~~~J;t.PI*ii.J.X1.l! VCm/s),iJtiW7.1<~ d(m),1B:fJ:tlD 

i!lf gCm/s2)~B<Jx£tUl VI .fid,** c 3.1-2 flffi)E; 

Kp-*~ Rp ltl.lfl-~~-.; R It{(! RPIR t'$~~J!fg~$ 

~;l$:~J;t . PI~~ c. 3.1-3 flffl~. M-1'.ftiff~~t'$ 

JJtltti .~~~t={~$1i:J{i( 2% ;M ftitF~~t'$iJt~ ,r§L 

:mt~~rtl:fi::k;j\ ' **fflrJl 1'$ ~~nf»i; 
m-~~jJt$; 

a-~J}jJt~jft C); 

R- JJt iW tit rtl B<J .lfZ- j(IJ iJ:t ~ C m) ; 

L-iJtiWtltrtlt'$-lfZ-~il:t*Cm). 

2 ~ m~l. O,H/L~O. 025 B;J, RJ~"FJ:ttr•: 

Rp = K 6 KvKpRofl (C. 3.1 - 3) 

A~ :Ro-x.IXI.ttf~ "F ,J'Gnt~:i!7.1<t?itiCK" = 1), H= 1m a;ft'$ 
~~{E[(m), PI~~ C. 3. 1-4 flffl~. 

3 ~ 1. O<m<l. 5 a;j,llJEl:) m=l. 0 ;fll m = l. 5 t'$l.t~ffit/( 

P-I ffij ~ iJIU )E • 
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tf'iti~IJJ K,. 

:Jitfft.::t':i!.7Xtf'iti<ilJiWffU'i±,1Ul±> 1.0 

l!Ui±~ o. 95 

t;t]t : o. 90 

~;cj" 0.80 

itJJU~ .1¥! ~:Q <-1' i!.7X~IU.') o. so,-o. 65 

J&lj(jllj.Jj!~;cj"(if]j(lll·C.') o. so-o. 55 

tt :m~l. o.~:Q:!Piiillit K,. =1. o. 

!$(C. 3.1-l ~9t~lt Kv 

VI ./iii ~1 1. 5 2 2. 5 3 3.5 4 ;;:.s 

Kv 1 1. 02 1. 08 1. 16 1. 22 1. 25 1. 28 1. 30 

PC%) 
Rid 

o. 1 1 . 2 3 4 5 10 13 20 50 

<O.l 2.66 2. 23 2. 07 1. 97 1. 90 1. 84 1. 64 1. 54 1. 39 0. 96 

0.1-0. 3 2.44 2.08 1. 94 1. 86 .1. 80 1. 75 1. 57 1. 48 1.36 ·o. 9 1 

>0.3 2. 13 1. 86 1. 76 1. 70 1. 65 1. 61 1. 48 1. 40 1. 31 0. 9 9 

*c. 3. 1-4 Roil: 

m=cota 0 o. 5 1. 0 j Ro 1. 24 1.45 2. 20 

c. 3. 2 7W :1PJLil'~~:r.\~:!1i~ C ~I c. 3. 2) I¥Ji!t*lm16, llJ %?ifft~ 
11< ~ lliHtS 1/T;J¥: :!1t $ m. , N ti :!1t $ .:?J:J m. ~ 1)Lt1t ~ iRH1D ~ 1t mHi.'i • 
1/T~:flt$ m. mm""F~tl0:r.\lt~: 

1 ~ /:::;.m=(m, -m.t. )=0 B'.f": 
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m. = m .r. ( 1 - 4 . o I i' I )K b 

Kb = 1 + 3 B 
L 

(C. 3. 2-1) 

(C. 3. 2- 2 ) 



m. = (mJ: + 0. 3t.m- 0. lt.mz) (1- 4. 5 t)Kb 

(C. 3. 2-3) 

3 ~ t.m<O a;f': 

m. = (mJ: + 0. 5t.m + 0. 08t.m2
) (1 + 3. 0 ?)Kb 

):\If! : m .t -3jZ-it v..t_t 89 ~:~!:16 $ ; 

m"F -v it v.A r 89~Jlt~$; 

(C.3. 2-4) 

dw-Vit fJ97Jc.~, ~Vil.tE'Dl.k.W.v..t ra;f'~.iE ti ;.lf- il.tE 
1ftl.killv..t_ta;f'~fft tiC~ c. 3. 2); I d'" I ~l.K~~x-t 
{i(m); 

B- 1l-ftX}jt<m); 

L - j}t*(m). 

tiT~ J1t $ ?* ~ .ffl ~ flf: m J:. = 1. 0 ~ 4. 0, m"f = 1. 5 ~ 3. 0, 

dw/L=-0. 025......,+0. 025,0. OS<B!L~O. 25. 

dw(lfiUEM} 

(b) 

~C. 3. 2 :f.W~~(l(J~Ht~ili~ 
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C. 3. 3 ~*tlt?ltJtiJ~~~~~ 89~~~ ,Bfti B;j ,iJtm~il~H.ill~~ 

~J!( K,, .§~~~.$ m~l B;f, K 11 ij]"r/i~ C. 3. 3 ~~ o 

.C.3.3 ~$:K1 

pc·> ~15 20 30 40 so 60 90 

K p 1 0.96 0. 92 0. 87 0.82 0.76 0. 6 

c. 3. 4 1 ~,2 ~m:WJ~$TWID~~~ 89~I.\~6JJB9 iJtmJilt! iti, 
1r:~mi1mm!ut~~YE 0 
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D. 1 ~:t1Uitifi~~it• 

D.l. l #t:i:t~.i$1¥.J~)Ei.t~J.i)I-§ffl§H~Ut~~ltJ.#fpg$~./.Eit 

;l+ ,;#:J.&~~'F~tl~>Jt: 

1 ~~~)Eit~~§~~~&.i$#i~~±I¥.Jm~~m~#t 

~oo~¥.Jm~.~~&~#t~~±~¥.Jm~~*m*~~~~FI¥.J 
fr~it~.m~#t~oo~¥.Jm~~m~~m~~~w~~m~~¥.J~ 

~Jt~m~<OO D.1.1-l). ±-f*: BCD 1¥.J~)E:fC~~~PTrti'F~tl 

0:a:it~: 

G F 

00 D. 1. 1-1 ltl:tBJI~.f*nti9Jit~ 

W3 sina
3 
+ W3cosa tancp+ ct / sina + Pzsin(a

2 
+ a

3
) K= 3 3 

P 2 cos(a
2 

+ a
3

) 

CD. 1. 1- 1) 

P 1 = KW1 sina
1 
-/

1 
W 1 cosa

1 
(D. 1. 1- 2) 

Pz =KW2 sina
2 

+KP1 cos(a
1 

- a
2
)- W2 cosa

2 
tancp -ct/sina

2 

(D. 1. 1-3) 
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JtJf:l :K-tfi;nf~~~lt; 
P,-nf~1* GEAF 7G"nti;hiii FA jjlaJ(J<]~nfj]; 

Pz-nf~1* ABD 7G"nfi;IJ iii AB Jflal B<J"Fnt j]; 

Jl-tpjjtJ:3±jjtft9··~J,t; 

~~lilii±B<J~.IIJ-fft C); 

c-Jililfl±tf.JIUf~JJ<kN/m2 ), 

t-fft;t.J~lf(m); 

w,-tf!jjti*!IUI<kN>; 
Wz-~lilflnt;f.Ji* ABD J{jl(kN); 
W3-~lil!lfft;f.Ji* BCD JI:i!<kN); 

a
1 

,a
2 
,al-nf~iii FA,AB,BC !§7Jc3JZ-iiil'l9~fft o 

2 ~jjt.Jttf!~§~~~~~w~~~~~~~A~•~m 

;f.Jflt ,/.i)I11H'Ttf!jjt~$1'19~~lt~ <~ D. 1. 1-2) o #i71cWJJJcm ~ 
1l , ~ ti ~ iii Jg a be t!Tfi.tarr , t4£ ~ .fJH!l3JZ-1af NrlVN 1'19 tF jjt 1* ~ $ * I{ 
~J.t !2 {i~;zitpjjtf;!~~:i:~JJ[ K liJ~"Fj00Jtltjl:: 
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mo. 1.1-2 Jtz:!ltJ;~;J1fl!nt~tt-~ 

Af! -Bj
2 

+C = 0 

A= 1'U11. , (mz- ml) 

./1 +m~ 

(D. 1.1-4 ) 

<D. 1. 1-5 ) 



B = mzWz J 1 +m~ + mz -m1 + n(m~m2 +mt) 
W1 /1 +m~ J1 +mf 

C = Wz .;1 + mf + 1 + m 1 m2 

W1 ./1+m~ 

f 
n = __!_ 

fz 

K = tanp 
fz 

:it'P :m~-111-.~ b I~.Ltifl~~~IW~$; 
mt-111-.~ b ~"Ftt~oo~W~$; 

J~-ifl~~1£±zfiil B9-*•~!lt; 

f2 -ifl#f~*499~--~f'£; 
~~~f*~J!JifJjfj 0 

D.l. 2 m:JJ~ilt!li#iJ~5:Ettrr~J.ilZ~1:rT~tl~:sJ(: 

1 tli:Ht~5:E<m D. 1. 2-l)i:iJtl(T~tl%:it~~= 

Ill D.l. 2-1 1fl!!lj}l±±ffi.I.Jit~ 

F _ (G" + Elll).u 
tltllt- -

E.,-G, 
Gn = Gcosa

0 

(D. 1. 1-6) 

(D.l.1-7) 

CD. 1. 1-8) 

(D. 1. 1- 9) 

(D.1.2- 1) 

CD. 1. 2-2) 
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G, = Gsina
0 

E., = E.sinCa - a
0 

- ~) 

E,n = E.cosCa- a
0 

- 8) 

~ ~: G-f=i ±:itAT4i~* E! J[ C kN); 

E.-~;b±.lfj] CkN); 

a0 -tli±Ji~JtHt9f!lliJB C); 

CD. 1. 2-3) 

CD. 1. 2-4) 

(D. l. 2-5) 

a-rdf±~:ftl1f(I(Jf§liJB C); 
o-±.X'.tti±ifit:li'Wa9*•1B C), llT~~ D. 1. 2-1 ~ffl; 

p-±.xtf=i±i&¥~ B9 ~-*~'IE i.t~l98.@' 11!. ilJtl.(;& 

D. 1. 2-2 ~ffl. 

* D.l. 2-1 ±~H.llf±Jti!l'Wtl9 •• 1ii o 
r:i±~fi'fllL 411f1fr8 

iC 'If lf lft. fl~]j( .if' liL (0-0. 33)9'k 

i!Ul'.ftl • • t(li]j(JiL~ <o. 33-o. so>,k 

Ja'W~I.ftlU. fl~# Uf co. so-o. 67) 9'k 

l!l!'W ~~±fiil.lf'iiJOUt;I.J co. 67-1. oo),k 

i'.t:~~~-~±~~····~~ -* D.t. 2-2 ±x-tm ±i!l~!lt~CJ••~tt"' 
± ~ ~ jtl --~!ltp 

iiJtl.l o. 25-0.30 

toft± J.!!ft o. 30-0.35 

.!RHf o. 35-0.45 

~± o. 30-0.40 

.PiP.ftliP~~ 0.40-0.50 

i$:6± 0. 40-0.60 

tx~~ 0. 40-0.60 

r$Iiti.ftl.ft~~~!ilt 0. 65-0.75 

i'.t:l Jtt~JiQ.-ft~~nfl~f(IJH'£r.il!c Ip*T 22 ll!J~f1± . ¥JiUf1UH7h! .@fi:i:J: 

iltllUl~. 

2 x-t6$5 ±. PT~uut-14f~~.lt, i.a1Mm~llL ,J.xl,lt~&~H;ltl~. 
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Ill D. 1. 2-2 ~ ±i!Al!itf!l!illttl}E~-

Ft~tfl = CGxo + E .. .x, )/E .. z, 
Eu = E,sin(a- 0') 

E .. = E. cos(a- 0') 

.xr = b - zcota 

zr = z - bcota
0 

Jt 1ft : E .. - ;E ;tJ ±.ffi .n m * 3JZ- :1r rtiJ (!{] 7t .n ; 
E.,.-;EW3±.ffij]nl'~rPJ 9971-j]; 

z-±.ffij] fFffl ~ ~ifAY fil(I{J~ 1t C m) ; 

.x,- E .. fFJ'fL~~iftfW:~l.K:iJZ-Re:?~; 
z,-E •• f'Fffl.~~:ltifW:B9~1HiHe:~; 

.xo-~±i$1fi>C.' ~~Jal: B':J;rj(:if-He:~(m); 

b-~~(I{J7J<:if-~~~fj((m). 

3 ;E;IJ±ffiJJ*~~~~T~·*: 

(D. 1. 2- 6) 

CD. 1. 2-7) 

CD. 1. 2-8) 

CD. 1. 2-9) 

CD. 1. 2- 10) 

1 ) ;E;tJ±ffinPJ*m~m ~~tt± 1¥1 ~1?:-0Jt, PJt$:r3'tl 

CD. 1. 2-11) 
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ho = !L 
y 

(D. 1. 2- 12) 

k = cosacos{3 CD. 1. 2-13) 
q cos(a- {3) 

k = cos2 (p-a) 

[ 1 + f . sin ~q; + 8) sin( P- ,B) ]
2 
sin( 90°- a- 8) cos2 a 

rV sm(90 -a-8)cos(a - {3) 

~ 9=' :E- .:E;IJ±ffij); 

kq- :IS] ;f!j fpj ~ ?t ;fjJ ~It ; 
y,<p-~±l'fl~£(kN/m3 ) ~il pg.!J~:ffl ("); 

(D. 1. 2-14) 

a-~ 'W .ey ~It~ EfT J/i B'!J 1~ :ffl ( o) , tiM 1f fqJ *-4 B;j ' a jJ fA {][ ; 
it/;t'W{I(f~a;J ,a JJIEU1i; 

8-j~ »J ~:ffl • ± .ey ill ~.,r fa:J l'tJ .-IHfJ C) ; 
.e--~ ± * w .ey 1..k .lJl-~ ETr nx B<J :f1t 1f:l c) ; 
k- 3:19J±.ffit.J .*fr; 
q-:!S]::tpfpj~(kN/m2 ); 

ho-;r~fpj~{t±fil~}jt( rn); 

H-~'ij'ij±.Jl(m) o 

2)W{;-0:a:JfJT~tt±a-t, ll!l:i11.m:k±rJ;JJ!J~:ffl ·*m~ 1R 
11-li!i•ifi <<po )*l!iffJJ c C)§r5lti:~, iif*mr~n-~: 

tan(45°-~ )= 

yH 2 tan2 
( 45o - -f )-4CHtan2 

( 45• - T )+if 
yH 2 

(D.1.2-15) 

3) lt:h ~jjjl~ WJ ~ 'W :fJt ~ ~ 1ff&;JVJ!l ~ , PI ?t St }t'-f .± ~ .:± 
&:n , ttn St ~ ...t ± -i* ~ :~SJ ;fjJ fpj ~ m ~Bt JJ~I • :1-t t!i% ~ 
CD. L 2-2)#~. 
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~-~--m~DH .• h~~-~~±llih$~#-0 
~J.i!Z :~UJrF~tl0~: 

1 r E = - -HCH+2h0 k )k 2 COS£ q 
(D.l. 2-16) 

k _ cos2 (p -a-E) 
- 2 

coszCa+t)cos(a+~+t) [l + sinCp+ 8)sin(p-{3- e>J 
cosCa+ 8 + t)cos(a- {:J) 

~9=' :£- -111ft ,£=tan- 1,u, PJtii~ D. l. 2-3 *fi· 
*D. 1. 2-3 it!!.1fl dl:l:t!!. ~It I' 

J&~U!Iflt 7/Jt . 8]j[ 

:!t!!.&l'\«tjl 1/40 1/20 

J&.1Ul t 1·2s' 3" 

D. 2 ~*I~ptlijlj~./Jfi.tll 

R~l T~~···#·J.i!Z~~~~-~: 

CD. l. 2- 17) 

9/Jt 

1/ 10 

6" 

I T~~.liitll*-~7J<VfL%JPle~li.JiiL T~%ltt~ R -t J)J&ffi 

~M-~A~&~·~·~*·X~MS·#·%~J.i!Za~*~ 
fdtf: , M Ple:iti !i!. fdtf: ~ .& XW. i)!tlJ~i *4 7HJT , ~iJE ~ ff.! • 

2 ~~itttiT~~.IiitlS.PJf!i~jUi~~#~: 

CD. 2. 1 2) 

(0. 2. 1-3) 

(0. 2. 1--k ) 

U. = (~:f t• Jl7.6 r. ;rdso +0.00000060S 10dt1~0 

(D. 2. H ) 
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I r. - y (Ho)+ 
U. = 1.08"1/gdso -y- dso (D. 2. 1-6) 

~9=' :h,-'*liltl~Lf(m); 

k1 ,kz ,k3-T:J~P~7JcVfi::tJ(<;J l¥~3t:ffl8,~t?~a<J.lJZ-·iii~~.& T~ 

~~B<Jj]f lt.X;f/IPMitl~Lf~uji;J B<Jf~iE*~ o lli-T~EIB 

%J~[!;!]J¥B<Jit! T;I;Ji! ,kz = 1. 34; DzT:i:ttJ.l~~J®i~~ 

B<J.tti T~,k2 =1. 00 ; 

m-T~~~:ilt$; 

Um-~~:ftl:kVfi:it(m/ s); 

U-fjJ.!IVfi:it (m/ s); 

Lo-T~B<J:fi~*fr ( m); 

B-fpJ~(m); 

u.-~tpj@ijf]Vfi:J;t(m/ s) .M-T~i1~?&~%Jl*ilJ*.FIB~ 

~li0J:t(D. 2.1-SHt~; 

dso-.*tpa<J !:f{itl:{2 ( m); 

Ho-frili;Jj(rft;Jj(~(m ) ; 

y , y-rJetp~;Jj(B<J~l!CkN/m3 ); . 
g- J!j:rJJoitJr(m/s2

) o 

3 .X;f-TYJLE(!9j@;IJVfi::ii, ili*ffl*trf>I.~~B<Jj@;IJ~~ 
CD. 2. l -6HtJl:o 

D. 2. 2 J~~.&.lJZ-JIWii?.i$/IF.Iiltl~J.lilJnCF7tl0i\it~: 

h,=Ho[(~:)" - 1] (D.2.2 - l) 

U -u~ ep- l+'l (D. 2.2 - 2) 

5:\!:f:l :h,-f,ij$/IP.Iiltl~J.l(m) ; 

Ho-/IF.Iiltl:2±B<J;Jj(~(m) ; 
u.p-ll[J¥~~.1JZ-:1:!1Vfi:it (m/s); 
n-~~t?J$:11ttE~W _ta<J~~:fi~ •* n= l/4~1/6 ;; 
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a 

., 

v--* iiit iiit if :;f :IS]~ ~ ~ • m. 7..10ift Vii: (riJ ~ .i¥ :l1t 3t 1H a 3lt 
*- D. 2. 2 ?lUfJ. 

*D. 2. 2 *VIt~i!;;r-~$J ~It 

,;;;1s' 20' 30' 40. so· so· 70' so· 90. 

1. 00 1. zs 1. 50 1. 75 2.00 2.25 2.50 2.75 3. 00 

D. 3 tp~~Jiilli.t• 

D. 3. 1 t4:!1t-T®~Ei?:llti¥J~:llt:llt$Jg 1. s~s. o rr-t. t?11t~Lt 
'iiirtcrjtl0~i.t~: 

t=K1_Y ___ -H :mL 
yb - r..;;n H 

CD. 3. 1- 1) 

m = cota (D. 3.1- 2) 

~ 9=': t-i!-:llt-T@J~;q'i?1JtJ!Jlfl (m); 

K1-~1t. x;J--~-T@J:ci'iiJJ& o. 266, xf@J)J;q", *El& 
0. 225; 

yb-~;q"I¥J~lf!(kN/m3 ); 

r-7j(I¥.J~llt<kN/m3 ); 

H-i.t~tlt~(m),~ d/L~O.l25,J& H4"'~ d/L< 

o. 12s ,Jfi( H13" ,d ~~f!L~.I$11t'fu"7.1cl*<m); 

L- lBi*(m); 

m-~:llt:llt$ • 
D. 3. 2 *.ffl.A.I~1*~f£:1:1~1¥J~E f'FJgt4:l1t~I¥Jif':lltiti ~ 

..§.~1Jt:ljt$Jg I. 5-5. 0 Bf, tlt~ fFfflr 1t!-t~-f*,~E 119./.W:it Q 

lHPim~JJLt ,llJtfe"'fjU0~i.t~: 

CD. 3. 2- 1) 

Q + 
t = nc (-) o. lrb 

CD. 3. 2-2) 
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:it q:t : Q-.i: JHP iii fi1 89 t? iti ~ -1* , ~ 15" 1'-of* mt it < t) , MHP W:i Eti 
~fi1~1im~.Jj!U#C1imi:itilJ:tE o. 7SQ~l. 25Qm;fl! 

~ ,f!!mii soYo~J.t.l:li9tR1imtt:*r Q; 

rb-AitR.f*:iilttR15"~ ~II<kN/m3 Y; 
r-JJ<tf9~.JI(kN/m3 ); 

H-i:ii.t~~(m), ~~~~~ ~JJ<'i*tf91t{i H/d<O. 3 

a;f ,11:-*ffl Hs"'; ~ H/d~O. 3 a;f ,E:*=ffl Hl3" ; 

KD-li~~~.ilJ{l(~ D. 3. 2-1 T!lli~; 

t-tR~~tR1:it?iii~J¥1t<m); 

n-t/'WtR.f*~tR15" ~ _m~; 

c--*~, iiJtli~ D. 3. 2-2 T!lli~ • 
• D. 3. 2-1 -~~· KD 

~ilii~~ -fUi!.Wj\'; Ko 

#!:0 lNli.lt=.m 4. 0 

#!:Q xt&cSLtt>- n! 5. 5 

1i#! &JJ=.m 5.0 

I!.!IJJIIiftt~ xt&=m 8.5 

11!l.JIIIi~·C.·1J#! xt&=.m 14 

tar¥#!~ xtt=.m 18 

tHI~#!~ xt&=.m 24 

* D.3. 2-Z ~- c 

tl!'ilii~!.W ;ftJ:il!.Wjf; c 

#!:Q WJi.lt=.m 1. 0 

~:Q xt&cSLtt>-fl 1. 3- 1.4 

I!.!IDIIJftt~ xtt=~ 1. 0 

tH.I!¥~~ xtt=.m 1.2 

til I!¥~~ ~tt=.m 1. 1 
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n. 3. 3 nut±-*f1::1-1 ±m=lfooff;j, mo~m~±-*~1*~)EEJT~ 
1'191Pimt&J!JYrPJ~l'it?iffi)E: 

t = TJH j_y- ..!::__ (D. 3. 3) 
;.,fl\- r Bm 

j.\lfl :t-i'iti±!?im~JJ.!f(m); 
v--~fl ,;{;j7fttf~PJ:qj( 0. 075; ;{if ..t ~1-1 *~*' l' ~ 1-1 

ti.l~tiPJJIR 0. 10; 

H-tf·ilt~ ,Jij( H1"' (m); 

yb-~fi~±~B9~11!CkN/m3 ); 

r-7.}(89~lfi:(kN/m3 ); 

L- tltiHm) ; 

B-m~:!1f1J(I;] <~1fT-lKJtl~) L¥.J!?Imti*lf<m). 
D. 3. 4 ;tf)j(m£f'i':.ffll' .~!?I~?HP:!1f,tp.fl!IJ~-1if*~~)El¥.Jm?IP 

tll~ ( 1Jf~tll ~) i:iJ ~l' ,~ 0 :tttt~ : 

d= --~.:.__ 
czzgr. - r 

r 

;i.\ 'P: d-1JT~ tiL~ ( m) , ~J:j( ~1fT. ; 
W-.'5~1i!it(kN); 

V-)j(m£m£~(m/s); 

g-:I:;}J 1Jo itYr ( m/ 52
) ; 

CD. 3. 4 - 1) 

CD. 3. 4- 2) 

C-,fj~~;f.J 89~~~fi; )j(:if-~#t C= 1. 2,1~~~#t 

C=O. 9; 

r.--0~89~11!(kN/m3 ) 1 

y-JJ<B9~!1l:(kN/m3 ). 
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E.l - ti ~ ~ 

E. 1. 1 * lft;HJ~~ JlFf :IN:~ ffl B9 :M3 191: ± #Hr9 ~ 7Jft it~ , it 1m~ ~ 
~ ~ B9 ~ mt i.tJP5J ~ fi ~~~ ttvfr 0 

E. 1. 2 ~ mt i.t ~ PJ ~us~~ m ~ ?t jJ .IF~~~ mt it~~ -it}£ 

~ mt:i.t~ o 7ctr7c~ cWJ#:I) B9 mgo-~ !f1 /J' %Jmt:m:~ 1'19 ~St PT 
~~~~mt~us%~~tr•.m~~~l'l9~~tr~K*m~~ 
jf. it; 0 

K2 ~~*~£~~±~~·*· 

E. 2. 1 T ~ jjtx til= nc~ ~ ~ ;ff Jil~ jjt :a: til=* at , PT ~ "f 9JJ 0 it :ill: 
~~mtlt~COO E. 2. 1): 

• 78 • 

Ill E. 2. 1 ~~1'7.1<li~±i1ltt~ 

q _ Hf -h~ 
k - 2(Ll - mzho) 

(E. 2. 1-1) 

q _ ho - Hz [ 1 + Hz ] 
k - mz + 0.5 h -H + mzHz 

0 2 2 (m2 + 0. 5) 2 

CE. 2. l-2 ) 



m1 H 
f:l.L = 2m

1 
+ 1 t 

y = Jh~ +2 %x 
~lfl ,q-lji{i'l~lt~~:l:[m3 /(s • m)]; 

k-m~~~~~Cm/s); 

HJ-...tlbfJJ<{i'l(m); 
Hz-~lhflJ<{iL(m); 

ho-"Flhftl:l~t.(~J:t(m); 

m~-...tlhfilt#t$; 

mz-"Flhfilt#t$; 

(E. 2. 1-3) 

(E. 2. 1- 4) 

(E. 2. 1-5) 

L-...t lbf 7J< {iL .!§ ...t lbf ~ :!&: 5C ~lie ""F lbf ~ JJ!V 9l f-1~ 7J< -f* ...t lhf ~ 
$1'197J<3Jl-!ie~(m); 

f:l.L-...t lbf 7J< {iL ~ :!~~~ ?fiJ ~ ~ * ~5C-~ Be...t lbf 7J< ill.~ ...t tlfl 
;t #t3CAi.l'l9 7J< lfZ-Be-( m) ; 

L~-~mL-~-*.!lCm); 

y-~?fij~_t{f~-t.(He~tlfi:!IJJ!V1'19~1f~ltCm); . 
x-~~&;l_t ff~-#.(He tl:l ~-~ 1'197.1< 3f Be~ (m)" 

E. 2. 2 "Flhf~f'f~~f.1Fl.kat. QJrtc""f?iJ%:rt:ilH'T~mttt• em 
E.2.2), 
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ho = JL~ + H~ - L1 

f = ho = ./Lf + H~ - L1 

( 
a = -ho 

0 2 

(E. 2.2- 1) 

(E. 2. 2 - 2) 

CE. 2. 2-3) 

y = ./h~ - 2h0 x (E. 2. 2 -4) 

j\;~ :ao-l'JfJ!:A;f:l~]j(~(f(JifF*If (m). 

E. 2. 3 "f~;(ff:l~]j(~~a;t t ilJt/f"fJtl~:it:itHT~~tt1HOO E. 2. 3) : 

III E. Z. 3 ~HI~7j(fl~±1Jtit. 

ho = H2 + J<cL1) 2 + (H1 - H2) 2 -eLl (E. 2. 3- 1) 

!L = H~ -h~ 
k 2L1 

( E. 2. 3- 2) 

y= J hg -2{-x (E. 2. 3- 3) 

5:\; tp : e- x :lit ~ * f£ t ~ ~ .pjs: ilffi * #t :l1t $ m3 if ~ t iiJ 1!f ~ 
E. 2. 3 qf(j~ • 

• E.2. 3 ~· c 

m, 0 o. 5 1 1.5 2 2. 5 3 00 

c I. 347 1. 248 1. 183 1. 1 4 2 1. llS I. 098 1.085 }.000 

E. 3 ii7Jc~a11.J ~±~iti!i.t• 

E. 3. I ~JJ<!IU~..t~~Mt±~J.& ~!l~~~~a<J~~it?t7fi=-t 
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00 E. 3. 1 ;)!J.k:im~~lJi±~#Ht• 

q =q +k CHt-Hz)T CE.3. 1) 
0 0 L+m1 H 1 +0.88T 

ltt=P :q-~~ )~~Jti{ft~ll~Dff.:it.Z~ [m3 /(s o m)]; 

qD -~ i5;.]j( :tm~_t* ~' Qg ;fflJiij f:j~ ;j(~ ~ (19 !':1 /Jj_ ± ij!Jtilli: ~ 

Jl~Dff.jl[m3 
/ (s • m)]. 

E. 3 . 2 tt-~:15:;j(:tm~J:B9~~±jj!~~~~lt.j ,J.illtH~"'fWf:lf' 

Jiij~-*~~-~tt-·-~*···fi~tt-·~~~.-~;j(· 
~~ffij~i.t~J.ill:J'ir~"'f~Um.~: 

1 ~••~e••*•~•*•*lt.j·•~*•~m~~0 
:a:tt~: 

1) ~ k>ko ll'j(k :J;Jjjt~~~*fl ,ko:JoJit!!JJ~~i5:*Ji): 

~, - H -/{ k [l+ Cmz+O.S)Hz l 
II{) 2 - q mz + 0. 5 mz Hz 

(mz +o. 5)(~ - Hz) + 2Cmz +O. 5) 

+ koT } 
(mz +O. S)(ho- Hz) +m2 H 2 +O. 44T 

(E. 3. 2-l) 
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1 H _ /{k[l+ (mz+0.5)Hz J 10
-

2
- q m 2 (m.z +O. 5)Cho- Hz) +O. 5Hz 

+ ko T T} (E. 3. 2 - 2) 
mzho + 0. 44 

2 """Flttf~1'Jm~~~7.K(Hz =O)IJ;j ,~f.iE7J<i~iHiJtli"""F~it;$: 

h0 = q (E. 3. 2-3) 

+ ko 
k 0.44 

3 """Flttf~ ~FJ..ktli*B>t, ~m:7.K ~PJ:fli"""F ~tl~~it~: 

l)"""fittf~7J<(Hz:;60)(I;j" : 

(0. 44k +m3k0 )h~ - (0. 44qms +kom3Hz)ho- 0. 44kH~ = 0 

(E. 3. 2 - 4) 

2) """Flttf;JG]j( (Hz =0) ll't: 

ho = 0 . 44qml 
0. 44k+m3ko 

(E. 3. 2- 5) 

4 >JHttHIE7.Kf!t1 hoffi .~i-e~.!l*ffl-fiiJ#~FlJ<%~, a~£J~ 

~PJ~"""F~tl~~it-: 

X= k0T~+ky
2 -h~ 

q 2q 
CE. 3. 2- 6) 

(E. 3. 2- 1) 

s ~r-*1H1'Hl1~~~F7J<~:J:IFJ..ktli:*f19±:!J!, PI~ mz =o. 

E. 4 ~-~ifVIEi.tJl 

E. 4. I ~"~JJ<):i;m~ ·*~_m.liUiUE~7Jft:B;j, PJ~.IF~~~im:-it 

~(~ E. 4. 1). ~7Jft:t£1r7J<:!/t:!/tJI!P tf:l~EiffMB;jfB] T PJtli"""f?IJ~j.\Tj~: 

no H ( b' 2 

T = 4k m , + m 2 +H) 

no= nO- Sw%) 
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CE. 4. 1-1) 

CE. 4. 1-2) 



b' 
~-=---I 

~ !Z~ 
1------=-L __ _,-1 

III E. 4. 1 'f'a~~iltt~lffi~it~ 

:Jt'fl :k-m:~~~*~ ·*ffl7cffl..lJZ-jf8ffl.~ut~fi~'fli¥.J~:k 
{il(m/s); 

no -±I¥.J~~JLI!Jit$; 
n-RM$; 

Sw%--t'§~J.f. 

E. 4. 2 ~mJJ<~~B>.tfaJ t<T B;j ,J.illtt~ti~'iJ~ .. ooBeillL7.K~Jllill 
Be~ L, l:iJtit'F:t\l.t•: 

L = 2 {ffii -v --;;;-
E. 5 lf*jjl~VfHf:l [:Ht ~i.tl!J: 

(E. 4. 2) 

E. 5. 1 /I'UJm~..t:EJLtfi±~:lltiii~mt lt!ltrr·J.ill~-ft "F?~~:;E: 
1 TTK!x7./<.(H

2 
=0)(~ E. 5. 1-l)B•L~tl:\g A .~,~~.!:3 

/I'BJJ<iii~~B·I¥.J~mtlt~~*~·"F~~:xttt•: 

B 
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1 
. 1 = SillaTC = --;:::::::::::::=::::;; 

0 
J1+m~ 

CE. 5. 1 -1) 

1 = ta nalt = __!__ 
o mz 

CE. 5.1-2) 

:it r-J:l :1 o -~ ibf :767.1< 'W l}cjji :±1 o l:t I* . 
A,B i~L~Z.faJ ti9~Vft lt!lftlC~f.:Efli{ifl!~. 

2 l'ibf1i7J<COO E. 5. 1-2) B;f, Plfl(~~tl0:iti.t~: 

l!l E. 5. 1-2 rl1tf:fr 7.1< it~<arc I~Hil[lJ!:ifJit ) 

l)~tfj~ AB, PJr/(l'~tl0:tttt•: 

(
h - H ) " 1=1

0 
;_H 2 (y~H2 ,H2 =ft0) (£.5.1 - 3) 

z 

1 . 1 = Slllalt = -;:=::::::;;-
0 ./1 +m~ 

H 
n= 0. 25~ 

0 

A'F :1- l'W11i71c1f7J<jjiili o lt!*. 
2)7jt'ift~ BC, PJfl(l'~003tit~: 
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1 = ao Hz ( r ) /;-I 
1+b. h - H 

0 t 

1 = _ _ a__,_o -=H=-=-z- (Jz ) /;-I 
1+b. h -H 

0 2 

CE.S.l-4) 

(E. 5.1 - .5) 

(E. 5. 1- 6) 

(E. 5. 1-?) 



l 
a. = :-2a-:(_m_z +-:-:-0-=. 5:-:-)--/-;:l~+:;:::::::mT~ 

b = mz 
• 2(m2 +0.5) 2 

~lfl :a
0 
,b.-~fi; 

a7r-~ltie9~1fl (L~HIII..lfi.t). 

(E. 5. l-8) 

(E. 5. l-9) 

3H~A<E. 5. l-6) ,0:it<E. 5. l -7) B9~.FIHi1fi!JJ ~~If;~ 

0. 95. 

E. 5. 2 i!7Jclt!;J;~Jat±:IJ!~iif~mt: l:t !!*it~J.i!l~fj ""f~Um~ : 

1 ""f~xl.k<Hz =0) (Ill E. 5. 2-l) a;J, ni~ ili Ei AB, nijt!;JE 
Ei BC B9~Vitltl!filJ ?HJtlti""f~U0~it~: 

-x 
c 

(E. 5. 2- l) 

(E. 5. 2- 2) 
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I = a 1 Ch. - H2) 

Zy••V(lj l - L;l ) (l~l - y •l ) 
(E. 5. Z - 3) 

1 
al = 1 + a (E. 5. 2 - 4) 

f = a1 (h0 - H 2 ) 

Zx••1 ./Cl~ 1 
- [~1 ) (L~1 + x•1) 

(E. 5. 2 -5) 

E. 6 . 1 ~ k/ p/V ;J'"T~~T 1/10 at, PJ"r/i7.kw7f~~ri litr a~ii: 

~'ij~·OiJ!lt!fiJJ!~~.XE?Hfr; ~ k/p/V 7c=f 60 at, PJ~:l1HLt:Th1 
~~l.k{i[:l!rHa~.XEtt-~;~ k/ p/V ::kr 1/10 J3.;J\=f~~.:p 60 

~ , m :it!fi L. ~ :11!: ffJ ~.XE?H1r , :ft( MUt '*~@it~ ii ~ ~ ~ ~ u~ f.\1: 

l!.COO E. 6.1). k :1il±~ffJ~:12t~f{<m!d); V j]lJc{iL~ft.IY:Ji! 
J.f ;p ::liJ±~ffJ~7.l<J.JLt{(03:\CE. 6. 1-l)tl-~: 

p=an 
a = 113. 7 X 0. 0001175°· 607<6H~u 

it~ :k-±~ffJ~~~f{Ccm/s); 

n-±~ffJfLirl$. 

(E. 6. 1 - 1) 

<E. 6.1 - 2) 

E. 6 . 2 jSj ~ ± JJ!7.1< i~Cf !* fl't ~ ?W ~ {lL :It PI 11( ~;a: :ilr f!;.{ it!t : 

h.~t) = 1- 0. 31 (; )(fl t) t (E. G. 2) 
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j.\ 'fl: H - i!* Be ( 00 E. 6. 1) (m); 

T- 7.1< ill.)}.. :W ~ill. I.¥: II* 1i JU m: JJ!ll ~ ~ 1-i ¥U It 7c ~ ~ Ffi 
~~ll;ffSJ(s); 

t-it~ B'.t *tl Be~!* B'.t ~tl ~ ll;f ffil fBJ IWi C s) , t tl' =f EJt ~ -T 
T. 

L 

m E. 6. 1 7Jc{l'ri!f1tattfffi.l~tt-• 

E. 6. 3 33(~ h
0 

(t)Fo .~j)Jj~iiJ~""F3'i:i.t~: 

h(x , t) = JcH. +h. (t)]2
- 2x q~) ( E. 6. 3) 

E. 6. 4 h QA_ttfhJJ!~1il¥oo , q(t)/k nr m r.J~J~3'1:~~*'L ~ 
%*J(.m*mm:m E. 6.1: 

q(t) _ [H. +h. (t) J -h. (t) 2 

k- 2[L-m1h. (t) ] 
<E. 6.4-l.) 

g(t) = h. (t)- H. [i + ln h) (t) H J (E. 6. 4-2) 
k m 1 h.(t -

0 

it If! :q(t)-*~ t B;f~tl Eb _ttbt:Jtk:tf:l ~~rfit:fft(m3 / s); 
h.(t)-*~ t ll;f~tl_tttff:!lttlH~~f.6lf(m). 

E. 6. 5 f!fp~:l[/J;m iiJ JfJ -ffl h. (t){R [Ho < h. (t) < ( H
0 
+!. .• 

(t)) ]7.Hitl1'tA.:<$:~ta~j.\(E. 6. 4-l) ~~j.\(E. 6. 4-2) .?HJIJ@ tf1 
WUkflb~, Bti~B93:c,~ep:1gffl¥, iiJ>.IU{J h.(t);fU q(t) / k. 
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E. 7 )&Jaj:tg~~VIHtlJ 

E. 1.1 :ll!!~~~~~±l!JJ<f£~~, rt~Sl!JJ<tttle5J, ~~1¥1~ 

~.¥J.izlt:::Jcr 1oo flPiiJ~,.,~~~£.~~~~:t£~IE4£-:~&r­
ttr¥:t£. :WJJ<-ooJx~~~J:!J~~~£<00 E. 7.1),~~1!-*ti!~ 
tJS~jJ(ffi:JJ<~iiJ.fflrjtl0~itJJ: = 

x'-- -+----x 
0 

CDti: h- H - Ar 
-1+ Ab+ thAL e 

BCti: h=l+Ab~thAL O+Ax') 

~l:f:l :h-~]!7J<~$jj(ffi7J<~ (m); 

A-~mt~J.i. 

A= Jk. ;; T. 

(E.7.1-l) 

(E. 7. 1-2) 

E. 7. 2 :i!7J<~£J:~lii7J<~~ ]!J:;(;f l!ll ~ C 00 E. 7. 2) "ilJ .ffl"f7L1 ::0 
~n-~~i!*~~"""FliiJJ<~JJ<&: 

1 iiJ Jffrjtl05:ttit;W:: '.~ ~ tl:l ~til3~1: tf1 ~ti B9?tJ~t..lt\ = 

H-H1 1 H -I-r 
~--------'-~--- -:--:--:-:::----~ - I o 

~ thA(L1 +d') + b+ ~ thA(L2 - ') cM(Lz - ') - '+0. 441 To 

(E. 7. 2- 1) 
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x' • 

l 
L2 ·I 

• X 

0 

A-
- 0 0 

(E.7.2-2) 

d' = ~ arthA(O. 441 T
0

) [i~.ffl=f A(O. 441 T
0

) < 1] 

CE. 7. 2-3) 

2 m~~AB~*~*~~~r~rr~= 
1 

h =HI+ (H-HI) AtM(~- ') shA(~ _,_x) 

~ thA(Ll + d') + b+ ~ thA(Lz - ') shA(~ - ') 

~if:! :th,ch ,sh-~dtl~PB~; 

arth-&~ dtl ~ iii§ It. 
3 4~tllli~ BC ~JJ<fi!JJ<~PJ1t"F~U0~tt;M:: 

(E. 7. 2-4) 

x ' +0.441T
0 

, 

h = H0 + (H1 - H 0 ) '+ O. 441 To - t::.x (E. 7. 2-5) 

o. 441T 
Llo = (Hl- Ho) '+ 0. 44ITo 

~'F : k0 -~~JJ<~~~~~(m/s); 
k~-~~JJ<m~~*~Cm/s) ; 

T0-~~JJ<~J¥./l(m) ; 

CE. 7. 2-6) 
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x'/ 

To 

Ax'/ 

Ao 

T
1 
-~~:i!7J<mJJifCm); 

x-AB~~~tij; 

x'- BC ~~~tij; 

6.x'-PJ~tHI!& E. 7. 2 tt;Jf*~i. 
!$(E. 7. 2 Ax

1 i.t• 

0 0. 1 0.2 0.3 0. 4 o. 5 0 . 6 o. 7 0.8 

1. 00 0. 76 0.56 o. 39 o. 26 0. 19 o. 14 o. 10 0.07 

o. 9 1.0 l.l 1.2 ].3 

o. 05 0.03 0.02 o. 01 0 

E. 1. 3 ~:i!71<m:iF~JJ~:iF:ft9 lllt c4}~~i!~~:iFJii.l) PJ JJJiaHt 
*5t*~lhb7)(tJJl!lif7)(itlJJB9:iF~7J<~3'&if.If S..t lU S-,. ,fl}1:/( /F:i! 

**•*w~i!7.km8E4}~~*ffi-*~.m•m•*••~• 
s" a-t ,J.illt.IJi..@.:!&!&J.k~~~i!7.Km*ftfCOO E. 1. 3-1) ,:J:tmz~ftr 

~u~~ = 

00 E. 7. 3-1 il~i.t• 

I ~im:~~llJt!fF:it*~: 

At=~ 
,.,;~ 

Jtifl :A~-~ i ~89~m:!&~~mt~~; 

k -~:i!7J<m89~l!~f£Cm/s); 
0 

T0 -~.!ill!7.km89JJ!f(m); 
k;-~ i ~~l!7.km89~:i!~J!£Cm/s); 

90 • 

(E. 7. 3 - 1) 



(E. 7. 3- 2) 

S· = l_ D ;- 1 eft; -1 CE. 7. 3- 3) 
I A; Di-1 eft; + 1 

{31 = 2A,L1 CE. 7. 3-4) 

3 3lUfH~j.\(E. 7. 3-2);fU~j.\CE. 7. 3-3)Ji11Eihii7J<~~~~iC 

J.t at , 1>\ r!ai 7J< ill~ Ia:! =for 1Jq~W li 11£ , - ~ tt ¥tl ~ JI!P , JJJH~ s «< ~P :1:JIItii 7J< 

001 89 ~~ iCJ.t s .c ; =r.r 1.1< 1ll~ .J.A =w 7.k 1ll~ ~a:~ rltii * 1ll~ lim. :tto m E. 1. 3-1 

ffi~, :tf~liiJ illi .~/:l:l =f.r1.k~~~iCif Sr, lifi:it~:tzll ill E. 7. 3-2 

FJf~. 

fiJ E. 7. 3-2 l!ffi}j(OOJ~~*.IliAH!Hi~ 

4 ~~~JJ<~:fllf!iea-f , So =0; ~:lib.J<m:~fi~iCB>f • :t£~~ ~ 
1.k~Yiffl-$ So =0. 441 To. 

5 ~~7J<m:~~·~~ff~~~~~~.~Q~litt-~~ 

*~--.~--~---ff~~"···~lii]·~·~·~lii] 
1¥ J.t ?HYJtli tt. 

6 *~ S1: ,Sr v.A$, iiJ JffF?tl0:a:* l:l:l 1f7J<{V!~~:iit7J<~ "'F 
*ii\a97J(lf7.k~COO E. 7. 4-1): 

h = S'F -x H 
S.c +b + Sr 
O~x ~ Sr 

(E. 7. 3-5) 

CE. 7. 3-6) 
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;;:.e !:f : s .t -Jiffi * 1~m ~~*ll; 
s.-lfJ.KiJ!~~~*ll· 

E. 7. 4 :bO:ilfllfi:~Fo .~O~£~:fSJ.(t9~~~fl~~* ,]M:tJ:~:ilbJ<~ 

a9~~7.KtiM~liU4~tl1, llJ-1'-llf.~~. ~n*.1.ln~m:~*!-a9~:i!~lt 

~:lH~* ,Jjllj1.Jomlt.IG~~*YtJlii:1Jo* ,J.iil3lHIH8Hf£0~!ijjftt~ 
~1[(00 E. 7. 4-1 ,III E. 7. 4-2), iiJt/(r~tl1H!!.l-i*tt~: 

I· S.t >I· b • ~ s, ·I 
0 X 

m E. 1. 4-2 .'!Yd!tttJr 

I s ..... 

1 ~!REJfll3:M*i-a9~~~J!i ,-Al(tfl{£ "F .q;)t""f(t9~~7J<~ 
::F~ .~on ~~~7.](~(1'9~1!~ ~.fllJ¥Jljg k" ,t", tl;'c;:fe.i.mt~ 

~tf..J k' j~~~.q;)t""f(t9~1!7J<~;ff!~~~~~(t9J¥Jl t;, t~ = 

~t' ,-ft t'=t~+t~ .N~ k",t~~!W-ti S"-.jg~lt1-t.Ai8Hlti}~ 

i.t• 'iiJfj(""f~tl*~tt~: 
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A.= r;!h 
~0~ 

1 
x-+s..-~ 

D..-1 = --::-
1

::.....• --

A. -S..--1 

(E.7.4-1) 

(E. 7.4 -2) 



S = 1._ D..-1 e!· -1 (E. 7. 4- 3) 
n A D..-1e!• + 1 

f3. = 2A.L. (E. 7. 4-4) 

2 flm::tzo-®:.nt~%. Rii!Ht.nlt*T--1-I!fl-~%~JJH9Est~.:il 

Ei::i8HfL 7t Est~$ AJ&fii ~ • 
3 *~:hnflm:a9~~-K:~VJ!fi,*ffl*~M'i1%:it<E. 7. 3-5) 

*•*•~ffi*~·•••m•~•~Fo*•~•~A~~~~­
E. 7. 5 ~~H-IF7J<.~ffi~~~-*"JJi~ b~O. 3TCT ~~*fil~~), 

t41~ s~o. 3T B;f ,llJ*ffl~lill!~~~®:tr~:n?'!:ilH-Ti.t•. llJrl( 
r?tln?'!A~i.t~. 

1 f.IF*~ffi~a9.IL.OC.x-tf$tnt~:!zll00 E. 7. 5 f1fffi. 

1 r~ 
' 

(b)lUof~~~ 

00 E. 7. 5 -.fE~(J91E&Mf*ML~ff-:« 

bo-ft,j(l(J$JS:~(m) ;b-t!J~$Ui~(m) ;S-ft,j~(m); 

1 p-lEX<t~m (l(JJJ<:JJ tt~, 1 .-&.xr~l!li{l(J7l<tJ tt,.. 
IJ-it.l#tM:ffl<"> • T-i!JJ<mw;m:cm> ,F-$ft,jl8fiiiiiii~<mz>; 

~-lEX<t#l!li{l(J~-~~*~<~1~-&·#~{l(J~-~~*~<~ 
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z m~•Q*•~-~~0~~•: 
d = Tln 1 

P n: 2. 5 [b + :§z + 3. 5 1 + [;z - sz pz·•] 
( b S) 1' • 

2_ 1.4 F tunfl 

d. =-T ~cb'n-o.zb" 2 )J -.rs 

"b = .!!_,s = ~.ft = £ 
T T T 2 

( E. 7. 5-1) 

3 -~J~Pf~:J!7J<,~·:i!~~lf/J,B911lt£ ,lE,ocMl$~®71< 

.1J !tl*~rJc~1U0:t\ttjf: 
JP (Ll+dp)+Jn(LI+d.) = H1} 

JP(Lz + dp)-fn(Lz + d.) =Hz 

:t\9=' :H~ -12:~Jj({i'I~~a9..t.rlif7J<{ft(m); 
Hz-12:~7J<{ft~~£t9l'Wf7J<{ft(m); 

L~-%.J'f! 11)3Lt~ltl9i'-i§~(m); 

Lz- %.1 If! ,c,, ~ ~twltiJ'i!. i§~ (m). 

CE. 7. S- 2) 

4 ~.it.m:if'~* .~•~~ ~lf~J,B9·mt£, •~~•~nr ~ 
1U~~J:\tt~: 

Q1 = (Jp + J.)kT } 

qt = (Jp- J.)kT 

q = Q
1 
+q

2 
= 2]pkT 

:t\9=' :k-~7.kffl·:J!~!f{(m/ d); 
q1 -.l:WfA~lti~im::li[rn3 /(d • m)]; 
qz-~WfA~Jti~Vft:l:[rn3 /(d • m)]. 

CE. 7. 5- 3) 

5 -~.m/1':1!71< .~-~~ ~lflj\(!9'ft~ ,:Qt7J<.m897.k1lL * 
~iiJt/rF?U0:a';tt~: 
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h1 = JP(x+dp) +J.(x+d.)} 

hz = J P (x + d P) - ] n (x +d.) 
(E. 7. 5- 4) 



:r.t9=I : ht-t'J.l:Wfl!7J<~B97.l<w?J-:tfHm); 

h2-t'J-rtbll!71c~B97.l<lli:?J-;(jj (m) ; 
x--r~;p:p,t,,agBe:~(m). 

6 rWf~lllU!f!fl,Lz =oo,~t'Jrtbf~t'JJil T QA:@IR~iP~ 

~3(!1ffi B;J ,/]Z~ J p = J n ,q
1 
=q ,qz =0, .iE.JiX;Jf*iJlt ag]j(j] lt!!*;ftl 

~rtat~n!B9~J7.t7J<lli: h •• mtttr?~J0:r.ttt~: 

(E. 7. 5-5) 

7 ·~~~7J<B91'if{)L, RJ" .fflr?'tl~J:\:jff X~~~ X 1 ,.jfj.}fj X
1 

ft:ff2(!:~m;0J:t(E. 7. 5-4) 9=I (J9 X.~ ill :i!7J<n!9=I 897J< Ul: 

x' = ~ [ thAL ( 1 - chAx) + shAx] 

x' = l (1 - e-A. ) , L - oo 

k' t 
A= (kTT1 ) 

J:t 'P :A-~rm~tt; 
k-:i!Jj(~~~~ltCm/d); 

k'-tl.li.M~:i!~J.t(m/ d); 
T-l!l}(MJJ:~Cm); 

T'--~_M)J~ (m) ; 

L-tt~...t.Wfa;f}fj Llltt.rtbfB;JJfJ Lz. 

E. 8 !In ~JUt lit ftU 7f ii!Eit . 

CE. 7. 5-6) 

E. 8. 1 §tjmJ&JB;~~tiii:tt~iiJ *..fflllllj] ~It~ COO E. 8. 1) • 
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00 E. 8. 1 ~?Jt i§Jt(;$~~ltit~ 

E. 8. 2 I!Ji~itl:tm£a<r«~~LJt PittrF~U0itit~: 

~~0~5 !11: 
0 

T. = 0. 5Lo (E. 8. 2-1) 

T. = 5Lo (E. 8. 2-2) 

1.6~0 +2 
0 

J:\9=': T.-±£..t~~(l9:1tl!.~;(f~~ll, T.it::k=f:im£~~ ~ 
lffl't ,J.iiZtl(:!m£~JI;F~.ll*Jl.l(m); 

Lo-:1& rt% J9ii (f) 7)( .lJl-li:~*lt: C m) ; 

so -:lt!!.rt%.Ifiii¥J~fftli:~*.ll(m). 

E. 8. 3 ?H~:m_j]~flilJ{l(rJtl-0-J:tit~ : 

1 :itLI:!HJfi:COO E. 8. 3-l)PJ{l(rit#"~: 

s 3 

~0 = 1. 5 ( T r + o. 441 

it'fl :eo --J!,tl:i 08;[J9~j] ~Ji; 
S-.t&~eli!TJtii¥.JA±~.llCm); 

T-:im£l!J.K~~!l(m) • 
• 96 • 
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2 I*J$~1IfiCOO E. 8. 3-2)"iiJtl(rJ:.ttt~: 

~y = ! lncot [ : ( 1 - i ) J 
A if':~ -P3$~1Ifia<JJ!Jlj]~~. 

y 

00 E. 8. 3-1 }!,1±: t:l~ 

I· L. 

\ I 
\ I 
\ I 
\ I 
I .;; I 
I I 
I I 
I !-.. I 
I I 
I I 
I I 

,.\• {z I 
I 

I I 

00 E. 8. 3-3 71<.~~ 

I! = Lz- 0. 7(51 +Sz) 
.,.. T 

P:: "P : ~.,-]j( -lf-Ei B<J ~.ILf.J ~ ~ ; 
L:.: - 7.1< -lf-&*~ (ro); 

·I 

S1 ,Sz- l1t,l±l P&;f&~~"Mr:ltiB<JA±f*~(m). 
E. s. 4 -*1tfi7.k~m9c1i"iiittcr?U~Jt-tt;M:: 

(E. 8. 3-2) 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I I 

*~: 
I 1 I 

• 97 • 



H 
h; = el -.- (E. 8. 4- D 

.6el 
I = I 

H=ht +hz+h3 +···+h.= ~h1 (E. 8. 4- 2) 

:it~ :h~-~?:t.l3bj(5.ldMgc{il(m); 

~~ -~?:t~B9mJJ *fl; 
n-,~,?:t~~. 

E. 8. 5 ~;Hii*)dtE~~;(i~;tJtB;j , J! , ili 1J ~7j(~ifllgc{t~~ ~ 

llih*~~%m~~~~••fi~••~ · 
1 :riL ttl IJ ~ f~ ~ J§- B9 7.1<. ~ m 9e -m: m :J1( ~ ?tl0 j;\ tt 1f: c oo 

E. 8. 5-1) : 

/:1 f I ~ 
I 

I §0 
I 

I I-. 
i-. I 

I 
I 
I 
I 
I 
I 
I 
I 

00 E. 8. 5-l 111-ll:l t:tm:~JEJS~}j(:!kMit!Hl 

h~ = ffh 0 
(E. 8. 5-l) 

(E. 8. 5- 2) 

(i = 1. 21- T' 2 
1 

I (E. 8. 5-3 ) 

[ 12 ( T ) + 2] ( ~ + o. 059) 

3t~ :h~-itf , lli IJ~~lEJ§-B97k~ifllgc{i(m); 

ho -itt:, ttl Q ~J.!<.~ifllgc fi'ir ( m); 

fi'-l!llJJ~~*~·~tt-= t¥1 /3'~ 1. o B>t .~HH {i=l. O; 
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S'-~ti~~~;t&;U:tA±~ll:Z.~Cm); 

T'-~1H!H3-19!!J:ltkl!El£7.K~~ll:Cm) o 

2 -~€*~-~~-~-~-~~*•= 
IJ.h = (1- {i)h0 (E. 8. 5- 4) 

5t!:f:t : 6h-{~~J157k~m~l¥J·;j,MCm) o 

3 7kn~~~~~*~~~ll:m•~~*•' 

L' = ~T (E. 8. 5-5) 
"' H 

i=l 

~ s:p ,L~-;.Kn ~~~~~~~!!9*1l: Cm). 
4 tl:liJ ~~~ffin?t:fflm*-ey•m E. s. 5-2 :ili:B-1~~ 0 

" Ill E. 8. 5-2 l±l t:l 8l tH! .ffi .7.J 7.H!i 
QP'-W.li;l]<;h l:t~~ 

E. 8. 6 :ill:, tf:liJ ~'&~:::F~JJW W1$L -ey-~?tlti~Jtt:q=r•.iE ( ~ 
E. 8. 6) 0 

(a) (b) 

Ill E. B. 6 :ilL til t:l &* ~ ::'f'.~Ultl ~iHl! ~ vti * .if:l.t~ f.illll 
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1 ~ h.,~t.h at, PJttfF5:t:i1HTf~IE: 
h: = hx +D.h 

J:t~ :hx-l1<3fl-Sta97k:~JdY!~m<m); 

h~-{)ii£!§897k.lJl.Silk:~kdY!~it(m) o 

2 ~ hx<D.h at, iiJ~r~tl ·11H£7HJU11HTf~I£: 
1)* h .. +hy~D.h , iiJ11CF3'U0A:ittrr~IE: 

(E. 8. 6-1) 

h: = 2h"' (E. 8. 6- 2) 

h: = hy + D.h- hr (E. 8. 6- 3) 

A~ : h;y-P3$~1i:StB97k~f:m~{t(m); 

h~-~IE.FoB9P3$~1i:~7k~1tJl~{t(m) o 

2)* h"'+h:~<D.h, iiJfl(A$: ~.!UI!0ACE. 8. 6-2) ~r~J0 :it 
llf:rrf~ IE : 

h~ = 2hy (E. 8. 6- 4) 

h~o =hen+ Ah- (h"' + h;y) (E. 8. 6-5) 

J:tlf!: hco-00 E. 8. 6-1 lO 00 E . 8. 6-2 9=' CD Si B9.7k:Sldfl!;Jc-{1I 
(m); 

h~o-~I£!§89 CDStlk~dY!~{t (m). 

11:. s. 1 m CJ St~m£ I:t!*itllJtfr Att~: 
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F. o. 1 ~)E ~ mtWJ liY::liti~Hf ~ 1iY: JJ ~ , Pili I M llJ * ff.L~, J.ili JJ ~ • 
*-*~~~MilJ~~*M~MmJJ~~AliY:JJ~.#J.ili~-~~ 
1C:i:~~19tlo 

F. o. 2 ±~tfLJHI.ttm~llJ ffl =:~.ffi~!Hlt~~~ ,!fJ\IlJ .ffl 1tlY 
i'it~?Y!~)E , J.itrtl(~fifi.Ykt~tt« ±Ii'itHU!U¥»SL 237 ~)E:itHr o 

tn::!Jnl.ttm~~~)E~mzm::IJ~ liTtle~ F. o. 1 ~m. ~m:~~ 

1§~15+'£± . ;Jt~-~~~.ttfiUJ~:tJUt~, llJ *.ffl~:t1Y~-1'1:1F7.1<~ 

~~tJi-t~~~~.ttmt~ o 

•R LI ±~Mfi~~~•~m•m~ 

#!~ ~lf 
~.AHUJ 

Yilf 
I-fl:~~ rr;~J1n!: 

iii:Ht/f~-!3-ft~ 
m~ 

1UY~ ~JV(Q) 

-I~ .!M~:JJ~ - Cutf/>u 

=-~~ ~tlf.*JV<UU) 

1U¥~ it~(S) 

~~ :ti~ I I 

.mLM Jk:JJ~ Wttftlf.*:oJ<CD), c •'P 

=-~~ !it l!j ttf~tlf.*JV~Ht. Mlli:JJ < CU) 

1f.j¥~ 1t:oJ'(S) 

:ti~ I I 

@_}J~ Wttfii~.*J:HCD>, c • 'P 

=-~~ .*U'l !it 00 ttfif'ii~.*JVlll1L~.ffi}J <CU) 
llf¥5~ 

1!~~ mttr~JV<R> 
.tM~:JJ~ Ccuf tptlJ 

=-~-{$( W!fi~~}j(:gg <CU) 
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(a) I.mmUrt;tJiii {b)~~~~*~ 

III F. o. 3 Ill iJJJl ff1 :9J *?1-~it~ 

1 ~A-IIIiiii~PJtlff3ttt~: 

K = ,2:; { [ (W ± V ) cosa- ub seea - Qsina] tanp' + c'bseea} 
I;[ (W ± V) sina + Mc/R ] 

(F. 0. 3 - 1) 

2 i\Ht$111 tf~PJrJt"f~itJr.: 
K = 2:: {[(W + V)seca-wseea]tanp' +c'bseca}~ (l + tanataru/ I K) 

I; [ (W ± V)sina+MdR] 

(F. 0. 3- 2) 

~ 4' : W-±~ll::it(kN); 
Q, v- 7J< 3Jl- ;f!l * :« :it!!. ~ tm: 11: :JJ < v laJ J: 1-J ffJ. • laJ "f 7h .JE ) 

(kN); 

u-f'F Jilr ±fd~ ili 1¥1 =!Lilllffi JJ ( kN I m2 
) , 

a-*'~~!P~i~B1.11:~~#c*ili9='B~-*~Z.ISJtl9*ifl (·); 
b-±*'~/t(m); 

c' ,({J'-±*'~ili89~!&~ ~jJ (kN/m2 )~~~P-J.Il:ff.ffJ C ) ; 

Mc- 7J<.lfl-:it!!.1llt'Mtt:JJX;j IMJ,C.,(i(]jJ~CkN • m); 
R-OO!illl-*~(m) o 

F. 0. 4 ~JIM~!!iH'B0J:t·(F. 0. 3-1) ,0i.\ CF. o. 3-2) IJit, J.iil~.g; "f 
?tl~~: 

1 1ft JJtt;Jf:!Jit ':it!!.1i1fltf£;Q J.iil~-T~ 0 
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2 ~IWJ, iJHHk#clltz~~!t Ci'ti.t'T~1i::hll~7J<$) o :UDm 
~:ff:lt!!.Tl.l<:ff;(f[J;j .~#c!tlltz~ W=W1 + Wz o W1Jltz.1-J:!&T7.l<f.li: 
~k~#c~~~~Jltz~MTl.l<&~T~#c~1i: . *fflAJ.itz~~# 

~, :fL imtff.:1J Jltzj; u= O ,c' ,g>1 lltz*ffl c. 'g>• o 

3 f~J:E ~ mt M ffl :« ~ Jltz JJ ~ i.t • .:fL I!J1t ff .:1J u Jltz ffl u - r w Z 

fttfo u Jltz~~~~miWJ BHL~ffj], ~#cJI!Jltzj;; W = W1 +Wz. 

w 1 flY.~~~ 7.1< 1ft lU ..t ~ #c ;~; 11 , ~ 7l'i1 ~ lU ..t ~ ~ 1! , ~ ~'ij ~ *u ~~ 1.1< 

fSLZ.IBJJltzj;~~lt; Wz Jltz~~~l.l<ift ~ T ~#c~ lt. 
4 7.1<fftll*1iWJ, ffl :fl~Jltzf.J ~it• a-t, J.i!Zt1( ll*ft Fc B<J 7.1< fft # 

~ ,/J~J.i!Z*¥**~jjl 3 ~!W~}E. 113-~,J.i!Zj]?'![f;j ,c' ,g>'lltz*ffl Ccu, 

g>cu ;?}-Tli!I*ffllJ({ft!!*iJmJ~:!Jci W=W1 + Wz • W I J.i!Z~~~7J<{ft~ 

k*tlc~li:, Wzlltz.1-J~~l.l<m~ T ~#c111i: ,u J.i!Zffl u;-yw Z fttf ,u; 

lltz.1-J*&Il*~en~ff~;*•lltz*ffl$-*&~~*•Fc•#c•w= 
W1 +Wz ,W~Jltz~~~Jj(f.li:!U..t~#c~ll! .~~~ ~..th!Z.1-J~· , .~?!Jj 

~~?'~lJ(t'i:zfeiJJ.i!Z~-1§~11!, Wz@.1-J~~-*t'L ~ T ~#c~lt o 

F. 0. s ~ lltlmS/ll~lt~#!:!lt~}E:SC~ ~It PI ffl T~J 0Jttt• 
em F. o. s): 

III F. o. 5 P.!c 6lml3111t!tt• 

K = Pn +S 
P . 

S = Wtan<p + cL 

CF. 0. 5-1) 

(F.O.S-2) 
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~J:f :W-±~ B'BCC'B91f5&1t:liCkN) • 

,,f{J-~~±mi'J9~~JJ CkN).&J;l;J•ifl.:ffl ("); 
P.-ffit;tij] CkN); 

P.-tJtffl' j] CkN) o 

F. o. 6 lltim~~Jffi:tlUiUi:~~-*liJ.i!Zt./rF~tt;J+: 
_ f~W K c - 2;P (F. 0. 6) 

~J:f :Kc-tJtfff~)E~~*~; 
~W-fFJ!FfJti~.t.tt9~$~}[.1J B9 ,g_~ CkN); 

~P-fFJfFFii~.t.a9~$7.K3f}JI'J(J~~CkN); 

t-~.:t&!JiJ!~zrBJ a~ .rftifl.-*li 0 

F. 0. 7 lltfmijta9tJtf§li~)E~~-*lil.i!ZtJCf~tt3+: 

Ko = ~~: CF. o. 7) 

~'fl :Ko-tfi:f§li~~~~-*~ ; 

Mv-tJtf~lf}J9ii:CkN • m); 

MH-f~if}J9ii:CkN • m). 

F. 0. 8 llti~ifLT~~ffiJ.i!Zj)J.ill~"F~it~: 

_ 2:G ~M 
o:Tm.ox,min - A± ,l;W 

~lfl :O'max.min-· -~~I'J(J:Jl:;k~i{!;j\ffiJ.ill}J (kPa); 

L:G--~][:foj~(kN); 

A-~.:flioo~Cm2 ); 

L:M-?ai~~-t ~.:fli~ •L'~ 99 j] ~ CkN • m) ; 
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1 ~~~~~fi*·-~~~~~~-.~·*F·~-~ 
lilJ tl9 }fl ~ iJt !!§ ~0 l' : 

t)~iK~&F~ .~J;.J!f-f~::.FiiJH9 : 

iE iii WJ :?10fl "&, ~" , ~iii~* Jfl "F~" ; 
z)~7RF~ .~iE1it11lt£ r:IS.Jmzl!f-f~89 = 

iEWW*YF.I "J.i)Z", & W~*=.ffl "~ J.i)Z"~"/1'~~,; 
3) ~ .7.K ft ilf ffj :ff ~ ~ '~ *-1lj: ilf iiJ ~ 1t ~Jj\I l! f-f ~ 89 : 
iEii~*ffl"E:" ,Jj_ iii~*ffl"~E:" ; 

4)~j_K:ff~~ .~-~*-"1tJ=l'ey ~l!f-f{4t89 ·*.ffJ"iiJ" 0 

2 ~x.Pmf93mzf1i:;M;ft~~.;f.J:k;tr-ll~fi89~?*~: "mz~~· · · · .. 
89~~"El"J.i)Z~··· · ··Vl.~i" 0 
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« I!Jimt~m »GB so2o1 

«±.Lit JiUt*4liilJ1Ht*;J;..W.7E: »GB 50290 

«7J<~J7.KI't!.I~i&~ib~~..W.7E:»GB 50487 

«7J<Ill9Jt#JJ.)(~#I~.Mli.I1t*!m7E:»SL 62 
«Jk~JI~J.}(~Ht~!mf[ »SL 104 

«m:I!Jii~:lt!t~ttb~~~ »SL 188 

«JJ<Iiift±~~li:i.t~Wi))SL 191 

«lJ(I}i9Jt#Jmiitii.t~m:»SL 203 

«±Iilt~!W,~))SL 237 
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!N.:tll~#,~,~'-1 ::E~lt!tl: '*-ttlb~~~~i.t?Vf~~ ,~jtif.~7Jc 

~J 7k Et!. ill~ ii:i.t ?i1f ~ ~ ~ IIJ :£!fa 4i m , ~ IWJ WJ ~ ~ ~ 7.k ~1 7.k rtJ. W1 ~ 
ii:tt-~ 'llJ*j{~l/J~~ii:i.t?Vf~~ -~#iJ::k$~!iiJ~$fj~Jit. 

f~i.TifFifr ~15i:«tfUtri~i&ti.t~~))GB 50286-98 ~~E!J, 
'!:~~$tt ,Jt;iH:tt~~ #Jtt.W-!i!U ;tf*~~ if' , ~~~ Jjj{Ji!H1~, 

~~~~-~~¥J~mtt~~~&~~ooili~*m~I~ii:i.t~nt 

~~tt*.61t*~~Hi.~~ffr~*i!&l&OO~~%ll!~~~~J.mit;,~ 

tt#~~~~~~oo~~I~~~~i.tl't9~~m~.~~~~oo~ 

~ 00 ~ ..t 21 i!t !C ~ * l't9 :lilffi it* 7.k Jjl- • 

tiift!HH T 2007 ~fn ~Jilt.A$:.~~ ~i.Jtif)j(:"@:JA!.~, l.k~l$7Jcfil 
l.klt!.~~tii.t,~,~fll~J.k,~~C2007J 526 %"~Tti£3J(«jjt~IlM 

tii.t~~Ctif;:J(~JA!.ff.fi) »~.!A!.B<J ea", lollt1~1ti1IL9..t~~W:>J(~JA!., 
~~ t&¥JJ ~¥J!i 111l~m. f.iittJ m~~* ~mm ill:fif~~fe .1ff. T 
2010 ~ 5 }Jje.fit7*~m::i!*•· 

.A$:.m1i1~tE«m~ I~ii:tf-~~»GB 50286-98 l't9£illl..t ~ 
tr B<J , ..t-X& l't9 3: f.i9 itl m ~ 7.k ~J not!. ~:!W ii:i.t ,~, ~ , ~ ~ 4i 1IL ~ 1Jc 
f!J=$){~Jtf!J~ 93. ~ ,)W:tt~ § r€i' !Z:7.K~Jff -~::lttt.~7Jc~J7.k Et!. 
lb lj!IJ i&ti.t ?j1f ~ ~ 'fpJ ffl:"tt1PI fnJ 9}- fifJ ' ilJ * • ¥PI iiJ &!] 19: i.t ~ ' rr. ~ !§' 

7J<~J lb~ii:lt~' WJ j~ ~ * ~J lb ~ 12: i.t ~ 'Wl ffl ~ *~1 lb ~~itt# 
~ ,)*~7J<f!JWJ&!lii:i.t~ ,fnJ~::k$ ,J.kf!J~ff!LtiJ,?Vf~EIT~, :£~ 

®1it..A.93.~.:E !fl~L-~J't~ -*.3i~ -~~JL,.:E~JF-, T~.!ilj:: ,tlj.' 
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1:J:a ,I~Jt ,fm~-*t; ,$:19 ~ -~tt3f ,7f!)( tf ,J~Mll:;tc,*£l~, r~m 
~, WJtJe,~mH*· {~i-TI11= J:!:l.x;JAAI,~~~:i1Hr7 .$ i'~iml~ · 
AAI,i[ffi 11 -~~:1913 itt, .3::~5t:1ttJ1(5L ,~;bD~ 2 .?fCi*,~ 12 

#~~~~-#~·~·;·6·~~~-§S·D·~~-~ 
(f)~·;~ 9 -~:lt:bDmfijri~~#~ff:I~AAI.~iUI~~·;· 10 ~!:f 
~;IJDI!ai.Jt$t#J ,f'IJ1Jt#J~~!J(l.)E 1¥1 ~ ~;. 13 Jt !:f~;IJD!Jf~-f* 
1tiJ~m¥J•Jl,I~'lf~m:oo~~tFm:oo ,I~jg~=r1fm~ff:I~AAI. 
~(f]~3 .llk~l1!7 ~- 11 :$":%Y.~-nir*J~ .~~Dffi:ft!~N::Mii: -~ 
~-~~~m••r*J•~~~•~•!PN=S;ffl~E'=P~~•a 
tl9f.I~7J<'II!tffi~ ,D~:ItlJii~•mttt$ff:I*AAI.)E tl9~·· 

~1l!=r r-:k•tt ,ai,~1Jf ,~~~il!-&~ *-.A.!Jl.1£itffl* 
m ti!B;J"Jm.iE~ ~•;flltAff'* x ;~;_m)E. « •w I~i'(#~~H.~i--r m 
*•, 11 ,~J®i..¥~ifi1J 7*~ti!B':1'*x1Ji!Y3 .~t~x~~a<J El 1¥1 .--f& 
M~~tAfi'=PW~·I¥1~*·~-ff71Ji~C~··.x;J~-tt'* 
xt¥J~$1Jtt~m-tt7•~). 1E!.~ ·*'*xiJi~ :::fJt-4kli~mJ£x 
liil ~ B<J l!*~JJ • -Dl. 1~Htm :tr t¥ ~~iff l1l re 11um m:~~ a<J ~~ o 
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6. 1 -All:~~ ............ ... ... ......... ... ..................... ... (125) 
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1. 0.1 if!~~m;~~<lfl)]j(fe:*l¥.lll!~I~liHi ,;(£JJ.j{X1JL#L 

Wl.?k* lf! ~~T e::k1'19f1=..ffl. 1998 &¥ ·*¥I,.t~:tttL~~;;k:~7.k, 
~~ 10 JHli9:$2t~ 7 <Ul!:l31ii~iiit;tJil.1iDGB 50286-98, B1lll 
~ . ~~*~Y::k;tJ{l.ml'19~~~ii.*;tJil.m~;(£W-~mi'19~~L· 

~~-~Jl£&¥-*:!lt~@iil¥.1!£~, ~ W-~tiZ:i~Hrf~iTiffi fit. 1¥.J . 
1. 0. 2 ~IE :!It~~~·$ , ttH££~ 7]( -f*~~lj iiJ %1-J ¥iii tlL ~ :tJL 7fi 
~ ,tt1JtiJU!-*4 iii ?t1u ±tfl,~;q~,±.:ontit"t£, ~tnm~±~~ 
i?M~ ,tf(I~@iitt.&!X~Kir~~~.&:ti~l'19:ho~ ,ttm.&~@Z 

*·*~•~l¥.l•mm~~~~*•~oo•~I~~~~~m.& 
mT , :::?5 :~JBtii ~ A-1* 11 ~ , ft* ~ m ~ tHf I¥.J ii..ffl tt ~iii tlfF tt. 
1. o. 4 ~*~~l&~,IHI~~tJTifF . :1fdijtj(fm:~I~iiiti¥.J 

iW~ , ~tH~ ~ 19:# I!JI ti: :if' fiiJ 1'19 ~.It~ 31<: , ~~ tr :Mtt JtB *Ill IfF. 
7.K~JI~tf(~m~ffw'litm~filJi Elm~~, iii~ftt:&f~,:mw-19: 

#,~·ii#~·IWOO•ii*~-.~~~19:tti!Jiti::MR~I¥.J 
~*~~~#z~.x~~£~~~~iittl!flmwm~¥.JJ&n.:t£ 

!&~ '~~~?ttfi~~Bt' ~~tt:f:~ii#I!Jif&:~;f~*!-f,jfl~*, 

X~l!il*··~PJ~~~lt~, ~15¥1J1£#!.1Ei9:it~31<:iWm:T~ 

~~~l&~l¥.lif1=t.~T~u~*•-*4*~tE~iiJ~tt.~~ 

~;f !&~ , IHllHt9 ~* ~ $1-:i!Hr?t ;fJT ~liE I f1: • 
I. 0. 5 I!Jfilf~±~!~~ 1'19 $:M, A fll ~;f7iiJ 1Ri: B9 ~ ~~ J;fjjt, x;f%J i¥ 
l¥.l**tt.&•a•amY~*M·l¥.J~31<:.A-*~*I¥.l~~~* 
~~-Ailll'19lf!.,1£*~~--~-~I~t'tttm•JE82. 
7J.t ,~~·II~lJJ .&I~3<~a~J.~*~3j(:jf-, i£~11£-~ I~B9 ~ 

• ,tf!iJt,.~itill.&~t~H~j.\:~nmrl.ilZ*•~~ ,Pf~ ,JeaJ!-
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;J:t:f£~31( fF 7 JN.JIU~~. 

1. o. 6 ft 00 tt Wi I ~fHtH~ * , {ijl:t? ~ IE ) , :W: !Vi Ffi :tE :!& .18: EJ ?& f1\ 

m.li~~~•A##:tr•*•#.:tr:W:IViiw•~~-·~~ 
:tm;!;; ~ 1W ~ , i:A Jt :Bt ~ t!i1 :!& 1ti1J .1§r • Wt :!& ~ .fJ 1¥.1 JD: !iltl , ~ it ~J t£ ~ 1iE 
Ifi~:fil¥.Jiitr~r~1!£Ifii'irifl'tl9 § f:l9. 

l!.ifi#f4~tt*f:l9~~:ltHI7, mitt* .!~Tit: .mT-M-*'i~~rm~. 
*~~-t:W:WiiW·~~*Jfliri:t* ,if It: ,if.fJ#fF7 JD:!iltl·~~ 
~ , :tE:ff.-f* -~ ~ iE ;liL~ ~fH~ .I fi ~ ~ fR ?£if. -f* ?:t ~ , ~~~:X. 
~m. 

1. 0. 7 :2F~~;j"{Ir=fj&J1;1J~{~[jJOi!/l 0. lOg }kji;V)_t~~fi'-J:!l 

~I•m~~WifF7m~ttm~.-~:W:WiiW«~*~*~~ 

IfUj', ~7.l<wiliffflitf8]-,&i~~ , Tiff :ili*~ll<. "i%71<-til .Iii] 111 Xlfl~ 
?.,Q J3£ 7 llliU.l.l: :!&~ f:l9 JL$ J~j J" ; = :.li1)Jt ~ IW ~1m* , :=£iii .*Jfl 
m.iiWint:hWAt1ft'if:i,~!l6~ml OO'If,.b\~~lli~.{)(~ I !JUfHn 
Ifi • ~...t~ 3: 'tfms n m lftFo • .ItH-rm~ 1:2: Wii:2:~. 
1. o. s :W:I!n-I•~.&oo ~~#t~-t-msn~~.ill'. • .:E~7!V.&7kt~71< 
It!. .:!IJXll.3<:i!.~i:R.:J&~•msn :fJJ~-*~ .ill'.. ~11t*-*fF7~r,IJi 

JE*~tcr:~~~~.J:E~~itoo~oJ.Ur~-*t~fltl9~~ . 

• 116 • 



3.1 fJHni~a9~~~il~H'JUIJ 

3.1.1 mWJI~~1iJ{lHP~~B9~7jt~::ltrmf~~I'J<J.~ 13!t1f::£ 
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$~. :i&JL~(f.JiM]jf, 15!:~1Vf~~I~~~*Ijij ,Jj:CJ:j[;~~t.Yii 

#,~~~I~~~~~7.1<~~~~~~ffi#89~~.3(~~3( 

.8C iUJL ~ ~t ~ jf~J i¥1 * tr. =f ~* J§ T * ¥J:*4 ~ ~ 1iJf ~ il lli 89 :Ct i1tt 
~~~~~~ffi#~~~tt.~~ffi.#~~Foor~~:Ct£~~:Ct 

iltt:H-Wf!K~~~. 

:tc~~$M~*tt:!f~,-~mWtr.:!l~~~*ffl~~~~ 

B':J1619lJ. 
$mJ&a~~t£7.1<$±~~fi•$.~ffl•s-ili7.1<$~ffl 

~~-~EE7.1<$±i.9l*ffl~m:~?T!&.ffi.#~~~~mnm. ~~$~~ 

m • ~:Jtu~.:!lf 0 

6. 5 !tHi!&~I'(.J~if~JI 

6. 5. 2 *~...t89±t~t3::~f.iilltli 11:*::o~~mt ,m*¥iti89~nu*tm 

*:Olf1iJt:!l .?*M~J1J!19:~.:t::kW13. it!.~~&,~ .JJJr~tt£~*iii 
~~'-'3::·*~~~~t£~~~""F*m~~~m~±~~*::o~ 
~mt , J:t t£ Wi 71J 1* "F irf~tl ~tt t~tt ~ WJ 1.1:. m ~ tlL Wt 111::e • ~~ ~~ 1* $ ?T 
J§~*!-ll~f!PPJ o 

6. 6 iJI~¥A~iO 

6. 6. 1 .X>t .YiJT }!~ I!JJ I~~ m: :!it 19J: :1.: ~ I!JJ 7}J ~HI~. :!If 89 B it :!t 
I!JJI~.~&··~·I~~~t£~7.1<·~~~~7.1<M~~...t~ 
._. X;f.Y~:!l19J::it·~ B':J B ltt'l:WJI~ .~ 'lit~~it:!t:!it:bO ~~ 
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~~-~~-~·*···~$·~-~-I~. 
6. 6. 2,6. 6. 3 l!fj.:ll1f B9~$1JJ:(:E~ ~q-~~~71<~ "P B9.f/J\ ~ ~ 1! 
j.\; l}jj. itl , ~. ~ ~ i1 ~~if~~ ~l.J< ~ , Jfl; '8'\H:\L -r -*ll ~·H~ ~ 7.K ~ B9 
~~*M~~~~M~~-~. ~M~~~*M~~B9~~~ 
-r~M~~~•••$M~B9~-~~*•~wa~~~m• 
J.KE .• M~~I!IJ···$M~~~~J.KE~W1JJ~~~m~ 
l.KEff;(£. 

~M~~~-~B9·~~~~*~~.·M~~I!IJ·8B9. 
~~~~**~-T~~~~-~~~,-~tt~*~~~~~~ 
J.KE~--tt~W~.~l!~~~·B9·~~*~00~.~~~ 
:a:~•:ft!PJ~~~~•B94l-:ISJ t:t~, PJ~~-~~~B9~~.xt~ 
§aa9~~~ -~B9fe .Q1] 0 

i¥i.8:7J<~Jfli-~1M~~ B91M~ iA~ ':f!li:i:t l!fj •• (J9;fp f.U ~ 1*­
~I&~>Jt~~*B9~-~-(~1i:~~ltl* JJ'/J.KJjl-.mtlt'* J ,. ) 
~§~. 

1!/j·~PJ~j!~IJ:Il ~ 1 (J9fflft, ~19~·3t-~B9Ja~ . .vt 
~B9~~1t'*~::k.~~Ifi~~PJ~~001"P2B9~t.1M~ 
iA.:!kJ~t£j.\;~·itMR:B~·B9ifi!7Jd1tB9·JJ4!~<11ll00 1 "P 3 a9fJ1 
ji)3'&*l!Jf.~I!IJ••mllrm~m ~}j•Jjl-~ .11om 1m~. it~a9 
~*i-A~ ,:flll:Bl"A~ S/T=O. S,ti:.~!:ffiijl!fj.JtiB9~H~$(] y! 
1:.) _g;ff 1li:ti .1!ni2:.t:t£-~<11o oo 1 !:f 3 a9-bi~> .~.1I~$~;eT. 

~1'1 3 .1!n;(£JW~<OO 1 "P B9 3 ~ 4 811-bi•)*iit 1 :ilt~1t~~~ 
itlt.~.::OC~$PJ:its 4~8. 

3 12 4 
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~7~~~~~~~~x~~.~ffi*~~~~~~~~~* 
i:Aj] ,.b\~1r~.$~,ii::(£:iffi]j(f»!tl-~~~~iti, 1JtA~ S/T=O. 5 
H~1r~$~ •• I •• E8~~1r~$8MM.M7~7.l<··~ 
lt9ilJ *ffl•*~ft All .M:i~bj(~-.1¥ ~ ilJ *ffl.,J, ~ft A If, :!Ill 
:::t'fmttf.JE.iii.t¥>ta;j' ilJ~f;l,f]j(f»!tl~.fdj!*ttf.JE.~12~>t. 

E! ~·lf?SL "'F 'tt~.l$lil ~:!~!! "'Fl.l<~tt'fiiJJJ(~}i:ii#;tfi:S:~~ jt; 
89. tt'fiiJJj({ftjlitjB;j 'tt'fiiJJJ(~~jt;:Jt!!"""f]j(' tt'fiiJJJ({ft.B;j ,:lt!!,"'F]j(~~jt; 
tt%J1Jc .;@:~~I!JJ~:It!*~$T:tm "'F7j(~¥J:ii:Ut .~;j a ~~~~m~nP!J 
-~.·~~~~~~I!JJ~i&MM"'FJJ(fft~-~~~.••*rr 

*~~~~*rr~~~l¥J~~~~.•~~~~~M~~I!JJ~~ 

~~m~~I!JJ~~~M"F7.1<-&~T~I!JJ~ifiB;j~¥J7.1<-&.:f£~7.1<* 

'1l, ~#!-~mm~ ~ ~¥JM"F*t1 tt~I!JJ~~B;j'i\li .m•~~~I!JJ~ 
•:::t'~~~**'1llt9:tm"F*t1ma~•m~•~~.~M~~I!JJ 
~ifit~:(£~1!fH~III <~~~-01J1.J~~ 400m) P3{!1!M'"F7Jc-&1f:ii\t ~ 
mm~~~~.~#!~-·~~1.1-~*~•••~«~~*a 
~-~~~*~·~--B;j.:if'·~·~ti~~~~··*~· 
al\i~~¥Javttf.l~mtita%~•*f. 

6.6. 4 ~~fll¥JPJ:lll:jifi~;Mf4~~IIjt~-~l¥J;k.¥. 'iit 
Jh!.lt9 §li~fiMBIIjt~~-f*tt-*4~ : I~nltifMijt~nJtWi± ,m_tt 
ni~±~±IIBt~~~(f*) ;t!tt~nltitlTijt~nJt]j(7JE±I!JJ~iti ;~ 

Bi~~nltitifijtmnJtlli±~7Jc~ WJ~itit<f*); .EEI!Jf~nlt~Ijt 

ffll.K~~1il~~±-~ l¥J~t.VJ~ ~I!Jj~~(-f*). 

~~nltf1Ijt~AI~~mm~:(£~~±·~*~#~:ft:A 

~§ti~~~®~~.b\w~~-m~~l¥11!Ji~~-~ml¥1~~~~ 
~IIi± ,m_ttm~±~±I.lm; 7f~\U1tA~/Jjt1Qfa-1JlEE1JR4~, 

MJJ(~ ,il6.-jt~. 1JlEEjjtlJ.jt~ffl~lJ-1JR.:£:±·~ 1¥1± ,{1iWJ~ 
~~M~~~n.~•~~ttm~±~~• . M*jt~~m-• 
ile~7J<~*tJJJM!Hi1Ul~±-~~ ,JJc±mfiliDrAL<~ lli~1i~ ili):lt!!. 
ill .ile~&ll~, liiJB;jlfJJIHJLAltt-tVittf\±.#1JJ'H~mi"~~m~ 

• 129 • 



A~-~--R~~~R.-~---~-~m~m•±~·· 
1*.. ~~i'!:JH~~mJJA~±~t:fttjii;.JJ!ftl . rJE~~~ . ~JiX;;ft!HL 
Fo •$Ull~rm•±lln~il\i. 

~~~~Ii'!~ffl~~mA~~~±~~~A~7.l<.W~-~ 
~1¥, ~± i*fM~.$;7.1<.~±~ ,flt.!:§"f1t;ff!tJJP.H.t%~JJJj[~~~ti 

m £1ln~~*~7.1<.~±~~1t!. ~t.j:tn.~ •~ ,~~, =~tttt ~ 
tiL, §9tr1!B~~JJJ1l~,7'\~11itr-l!tfl. 7.KVE±~:t£±*4'i='~A7.1<. 
~~~ltirFo:l:~~~~;f;f.f4. 

-ffi~·-·Ia~~~t••nA •• A.ffi~±~~. 
®tta-t~nX;~fBJ1f~a-tt£A•~•~Iln~•a9/Ja,:fii9.J-tJJ$a 
~•i9.Jmca~~Am.•i9.J~~a•~ffl*~*•i9.l•••• 
~t,t{!(]W~·W111t A±~ ,T£i* A;fni£7t-tn~ a91iiJa-t ,)}... i;.J~J~til 
l!!ltte7.1<.~~ .?&~ ffl"W~ItlJJ::l£;f§~B~~-~-i9.lit.ttf¥~~ (PJ • 

•~~~~m~lln~•·•W1m~a11tA±~~·~~-w~~ 
JJJ t¥.J~Jr£~~1* . J:~~-:t&~~1f!.~mn l%7f , m.f!-:li:Skat~n 
:JJ3f , C:f&P3~~ilU£Am.:tt-Fo Mt ill ~~tHL ~~~Wi~i*. 

•ffi~~••IaA~m•••••t:?~M•*w•a• 
~ • .#~ll.illz1!r A~·~~±~ ~=J:r~ttm-frti~,%di!li~ ~m~ 
~/Jr!. ~.ffi~•x?t•'lr-~~~='f~.~c:p~•a~ .:=:ff~ 
~ffl =r!W'~tu MJI~. -~tH~~~%~X?tJ:J~I!!lt ,m~~:ttE~ . ~ 
~~ff.J-r~±~~±.m~,:JtEI!Jl£~.fflr~±,~±,~:o~g~c~) 
:0~~ • 
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7.1 - ~ ~ ~ 

7. 1. 1 ~ ~ lPi91liiM!, :IJ!~ I~:!t!~1H~:, ;l.tFJf ~ B{J :ill!%,:!&~ , :if!! 
~ ~ jJU ~ -:k ; ~ I!JJ B{J 1i(g I , *if Jlll. , ~ ffl. ~ f:l: f:l: ~ 4t ~ ~ ffi -!:3 ~f)::. ;ft! 
~~ ,FJrl;J,~~~#'J§lfi..:I.:~J§l~J!t.~,~. 

1. 1. 2 mm~B{J:!I!~ll;l.t-HB 9 t:~t~1lf:~~!t~$~~~ .~ . m: 
:!l i&t:i.t~ ~?H~:1lHJ- , ~ ~~h1Ht= :fEI iii B{J JJ! Wii&ti.t~~ , ~ lli *.:P-1-
.tt-tlltJTtii .:it!:~-T~)Ei.t• . -ilH~tt*r£m ~~Fcliff!~~#'WTW. 

1.1. 3 m:!l-~~m 11Qi, 'W7.Km-JJ!V~zrm :ill! w ~;J. _t~m ~~ * 
1*. ~~J§J.b\Wf~J§'(J{J}jj(:tt!!.jjf~~. 

7. 1 . 4 .if :!1! li :i:i tl %I i:i , :!1! ~ tk: o tt ~L ttt :!1! $ & if o ~:ill! Et , 7k 
·mt , J&~, $t :!fUt *4 .& -13-:t& B{J ms I ::tf rt; ~ ~~ -:k ~ ~ , ~ ~ :tE ~ :it!::?A-T 

z~~(j{]~~(j{]~~_t~~~~~~::tf~. 

7. 2 ~~tt~~fA$\:*'~Il 

1. 2. 1 :!I!!!Jii~-:k$?7.1:7 ±~, .1>$?7.1:7 ±::5:Yii\":!l!. ~rtHt:ffm 
:ffi ~ m ~ ± !!Ji ntli • $ m mtt $1-3:: ~ ~ ±~-t- , ;l.t?X~ !r '* m ~ M ::5 
~~~~~.&*1i~~ffl(j{J~~.~;J.ll~~m~~~'*m~~~ 

_m 1':19 if; 1iJJi *'I-• 
:fJ!!!JJifl-:k$?7.1:7 ±~. fflj_.§_Jm~-lf' J~,::tf:l:j(' ±*4:t:m ct;~ 

?T~, ¥a-~~*±~J-IJJtift!±$1-~7k$/F- .JX~~)ET1Jttt!±::*4 

~~~mtii/F~ ; j3?'~-:k$?tm:f?Ji.1ilmAA~llf=im7.k. m~ x~ (j{J 
-~tk:~7~.ffl±*4~---~/F~~~*··~.ffl-$t±MB{J 
m:~~E:~>Jt:i:F. Jjj(~m;~~lli;&*1iE:.1iJ 1S%~3o% ,;F?X 
1~1-T~±~-1-lU:il:*iti&~~ 10%-35%. :ttl~I~~J~JH~~ ... ~ 
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.laJ:±~lait1LCti/A~;J'r 0. OOSmm)*lt;(£ 10%~35%1{£ fil P:J Bt~ 
IJJ Eli~ .m-***~:idi~~ .~:J.m ***<1t:boEJI;~_1.:-)ffi.Xr~~. 
~-*·~-~~±~~ff~.-1};~- . m-~•***~-~ 
~ .~:I!T~:m!. 

~~oo~~••~fi~~~•~•-•·*~•u~~7~ 
mmtJ:~~"51£lai±"~~?t . ±~:l$i:$ta9***mtr-J.i)Z~mmm± 
*'I-B9.1i:•*'.k$,»fai*1t~~f4.¥*~:1t~Jli::liH'L*'.k* · .m 
!~Wf*'I-?H1f, §JJt$t±*7.k$-!¥iM:flt*7J<$~~ii:t£ 3%1I't, IE~ 
fW.f.f~~:t£ 5%ti::ti . ~~151!5~-TW lf:;tc1~, ~11UE*7.k$-"3 
:fitJt*l.k$~ii~1r8.:li 3% . ~~iUJ,-T-3%. Af*BiZJf.J ilJ~ 

m~±~~~~~#~~~~*'~~~oo~~~*~~~. 
m••~~~MilJW~~~---fi~--~«-±IB~ 

~~ 1{£ »GB 50021- 2009 ffl~ A :il!:fi ~J j}U . 
7. 2. 2 . ~~!it EIM*7J<$itlli.I3. tlitll*:lt~$B<.llli±3::~~~ I 

~it! .~~~iiE~$t.&r:l: ,M"*"l.k.$ lt~4i1£~ . ~J*±:ll§J.l<IJJ~ JJIE 

~s1iilf~1~ .~JJ<~~Ui®WJiltT-~±~ . !*±~~~.ffi.fi$,* 7J< 
$-:PN:~~ .~$ttttt~-\i~ i ~!1! 1.t~ mmr3Etlf~$11*~ • .xr~ ~ 
~;f!J; iHta>t~1i~t!LfiiJ~ .~:ttt: 3lt l!ft:bom~to:k . 

***M7··~-~~--~~1r~~-·$ta±MB<.J N 
ffliJ, ~~ .lt'tJIJ~'lf~HI!I~ ±f-J.f¥1± tJi:M3Et.JJlfg;, ~~~t;t?lfttU~~ 
~rPJ~m ,ff!.:t£~~m~l!ftJ5::~&1K~ ~~:k:~tffi£ .~·~~Q.l~~J.Jf! 
~~B9$t~±~. 7;:iti~)gffl ~~~1!13 ,:(£-@~~~tt±* 

~~Ei .,.R~:t£iiitlfi.**~J]!:.ffi ~~I*im'tifg . ~Hill~~~~~ 

'iiH"f l¥.1 . :!IO:(£;f't:tetLitttrmt~ e<J :if!(!;trfh~'P .:ff~Htll~~~~~ 
~~ t:!J ,~if~ l/4,ia~.*Jfllit~ :lll:llt ,~~-E21/itt±~:bo51R 74'~ :f1F 

7.k ~nt )}(filJ tiW JVj! l!;tr ltii ~ * ; f:E It raJ m ~ ittHf 00 jj!I~ tJ:I * pij 

§Jtl.mJJt~/J?til!:ff~l!;tr:bo ~. ){'f =f-@!i:~ ~.;)Hill~~~. _.t 
Wf~*ffllili±ilf~Tif~~. 
7. 2. 3 ±.t4~~$t~Bl1ttit~~ ;;(i JE~B<.Jtr!J~' 5Etlf~tl(;j\~ ~ 
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:i!t£ ,ff!fiitt ,J$t1Jt~:lta9 ~~;f,~ffE~± 89~~./Jtlll:I:1J?:Jtt. M:::t' 
liiJ 1f~ ,:::f' IWJ±.t4~1A 89 ±:!i:~ ~~3M ag ff~.!Jt ';t~ft~Wi"ltJT 00 
t2:it~~~3M. 

7. 2. 4-7. 2. 6 l/itt±:!liJl1Jt-19:tfff~.!Jt~50U""F: 

(1) 

p -i9:itff~-T~ltCkg/m3 ); 
d• 

p -~?tm~~~:li:k-T~.!Jt<kg/m3 ) • ..... 
;f,~flm~~~~JJ{I.ql' ~ *t~?t«±I~~/J~t~?t »GB/T 

50123-1999 9='~~89~~$~~~/J#dtHl'. 

t£R~ , 7;:it:!IWi"I~~*fflff~~:tJ($ta<J. :ffW-~1[9=' .~ 

pg ~J ~ IE4S-l&a<J ~Jli$:bti~f't~ ~~, m~ ~« Wff:tt±.:tl~i:9:it 

~Hiz»SDJ 218-84 B9:l;R$tt~?tittfi~~!Wt~.#M*~~~a<J£ 

~t£ .~:!" 1 ~~Wi"JI~!t:::f'J.i!I;J'T 0. 94;2 ~lll.tH:i:i 6m 89 3 tll:!l 
Wi".:.FJ.i!I;J'T o. 92;~=f 6m tt<J 3 ~JH,(""f:!l~:::t'J.iiUJ'r o. 90. 

§ 1lli ,JH:((Wff:it±.:tl~t2:it~7tDSDJ 218-84 B f~iT .1-J« W 
ffA±:O~i9:it~1[))SL 274-2001 ,;!tq:t)(;frl/itt±a<Jff~./Jt~ 

W-~1eAtHt1fFJT~~ .:k~~~T o. 015 ffl'.~~~il~.ltt7ilr~ 

iltHi/J~ '~~Pi Iff~ Jj( .lJL ~ ff~ JJHfU~ 89 ~ Pjaj ffij ~ ~ tt<J • 
~~~~~~mi~~~~B9:m~m~w* .:tEROO~~I 

~c:p .~ff:xt±~r51f~ ~:ka<J It£' ffij ..EI.!fU~H13~-:t:::t'i*i I ltJfiii~ 

~±~~a<J~w•~•• ·PJEia••~--~~~-~~-~ 
B9I.~ ,:,&&I~WitJ!:bO~;J', ~7ca<J:.&& I.fflAt~lllt2:~~~ J.illffl; 

R~~~I~1f$~~tt<J-A. -~$~m~~~~~~*±L 

m::tJ(~.~~R 00~~89~~.m~:ntiffi:i:i*tt<1*~m~Att 

:.&&I~~~~1g.ffl.;fjjtft;&&I , ~ ~ft:.&&I ,fti!£-TJJ{I.ql' ~ *~~fl 

«W£€i:t±Ej]j!i9:tf~1[ ))SL 274- 2001 ,:P$$t± f4~1Atr-?t89 

~?lli, ~WJI~l/itt±R9ff~tr-11£~~!£~ .#)(;j*~-~a<Jlfi:~ 
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fj:,J;j" 1 ~~I!Jj,ffi~lf;;f,jv=f 0. 95;2 ~.fO:!I!:!it~lf;;f~=f 6ro 1¥.1 

3 ~~Uf!~.:.f'J'r o. 93 ;fij;=f 6m ~ 3 ~.& 1~-C"F:!I!I!Ji::h o. 91. 

~-tt±·~-#ff~~~-lf~~~~: 

D _ e_.- e~~o 
r.ds-

ema;Jt- emtn 

;a: .::P : D,,d, - -i.t ff~~J;f~ JJ[; 

ed.--i.tff~1LI!!Ht; 

emox ,em;»-i;it~:JG::;k,Jilj']L ft!lt Ito 

(2) 

ffi ~;f Elf it~ tlC ~ 1T ~ * ;f;F li « ±.I i1t ~ 1i rii: tf-li » G BIT 
50123-1999 ~~ tf.Jtir!1tH'f. 

ml!!iiJt~•~~lf:k~.-:W: ~~~, 1W RIJ1Jmi¥1Fxif~IY-.J ~ 
m*:1:.~Jft.~ 1. 2. 4 *'~ 1. 2 . s *~J(::hS~illtJtt*~· 
1. 2. 1 *~tf't!f:Jta<r!£~ii1it ~:a:~±:it!?.£...t~7.KI=j:I:IA$t .nfffi 
1Jt!;~~mi~f'iilf!IW!f:ftH-'S~:it!?.Ai*~flf~~:it!?..tf$1-,~Ig~~~ 
~:i&$1J1r:ltB~~.~:aff~~ffi~WJJtii!-W&~WJii*'lf~fifil~ o 

7. 3 ~ 1W f.1j ~ 

1. 3. 1 :<$:~~15t~ti?::~~U:EI¥.1"1 ~ ,2 ~iJ!~I¥.J~JJfitlif.li1i:lf'!U11' 
=f 2. Om"IH~ .~.b\J!:bofll-~(19 f¥.1 lfili~ .~ J!tJIJ:!l!W£~ ..R1£ffi 
M~* ,:JlJJf.Sf.li!Ei.t~fifil~ .~ ;fUmtJ!it~~umi*tJJlfti .t£t1 ~ ._ ...t 
rWf~!i~~-

:tft&l!!ii~t2:i.tl=j:l 'IE T7.k .3Z:~?j!IJ Wf$1- _¥jtll¥.Jftij ~tt ,%11M,* 
iM5e 1t, £ 7Jft: f.i'I~ P..t?Jt , m:JJf M :I'M ;fU JX1. m ~-t!R ~ , t2: tt ~JFIJ! ~ if:¥H~ 
;ff -~I¥.J~~:tJn?fli-m:. ~~:tJn ~ tii/f'*:ti([IJ:jji m l¥.1m~*toi*i- tt 
r~re ~ .& ~11<. ~. 
7. 3. 2 ~~~t1JJ!t1'iil~~J5;f1:! LlJ *%JEi:~.&*~t-®%17Rt, Iii r 
~~ I¥.J:it!?.J.t ''-"\: f~~flf' iE7f%JVit. Oj(W:J 'IJ;j~ :a: %I :l!-F [] fi:§.X; ~- ~ 
~, ~~~~:m.lilt~~ ,~~ ,'fi!- J=.th'HiiJ:iil.Kf.i'L%!,~1~~ .tttt~1- W:i 
~J£~~nU"JilitMJ. .-t-£tl&:fffi-~ Jil~.!if-~-®:Jl~rt~tfc P, m 
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1k:F£ .~.tltx>tl!-!.J:!J:f&1f~!JUJJ .~~*~~~ 7. 3. 1 ~~~~tiT 

tt••~•~•~*·~~~-~fim~•*M~~~**&~ 
.LXI.~ !1i $1- , :itHl' ~ fi ~ i.iE , fffi ~ iVf ~ ~ J.lHfti ~ W: ¥iii ¥Jt :!£ Wf ~ mlYf 
i«i~ 0 

7. 3. 3 ·JJf~1i~?'l:ttlUt, ±:!J!]Jt71,;:~ t1:1 i&t#~7Jc U1 LlLt, f!l!m 

Mm••~k1i-~~~~±s.•~•~~~f•. 
7. 3. 4 ±tlH~I~:i!<ft>~~~~Vi:!*, ;lg~~i&tit~~.{E~i.t 

~••mm!*Momi*•~~•Mm!*~•~m•.-•ffi~• 
~~aWJ,m•a&•~ · ~•~aoo§aaWJ•I~m•~* 

~~•I••~•*••·*~•u••••~2~Bmm-• 
liltitaf-6~ 3%~s%~~ 3% ---s% 0 

•••Wi"tx~:t&~..t1Jta -~~ffi~~Bi~-~~±•, m• 
~~•*lim•••*·•~~@~#~~-~~•~•*•* 
~m:~ 9. 3 1l1i*~2tt~m!*:fi 0 

7. 4 ±J&i&JJlJli~ 

7. 4.1 ±tiVItJJi~Jl11f~.lE~ffi~~~?X:iNW. ,x>t 1 ~-Wi"~ 

~Ui~/'f'li;J'f 8m,2 ~-~~1UJ'f Sm,±·~~,@Wffl\lft-~ 
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1ft" .!:3 ift!W 3CX , it~~ ~~lt$t ~J , f411JMta x-t IW ffl. ~~ ~ ~ IW ~ 1:1 
~.m I¥J~p~~J.l . 

10. 2 JfjJ!Jt $.!:~ -~1\1:~ 

10. 2. 1 ~~9!tUtt~t4m -~1A!fm J.iiittc~Wm~:>1<:tE-~IJ.tfiij P-J ~ 
m l!ti #H IV11tiD fiPJ n . •~ m * < ~J wJJ ) @J m m: ~ li JfZ ~ 73H.619c • 

ffi.fJ 'lfii ~.ffl B;f~~ F ~ ~ 7JJJ • .ll ~ tiJ 1m:(£ m 71< WHfi '1f ~ -"3 
±m:~~~F~~7Jc ~~:bo~ ~it! ,:tzo{Jt~~itl~ .~4i~J£1f 
JW1:1;1(± =f~ .~IIP.l~~~~. :ilftr :l!& ~ ~ -~:1&7/rt:-1* f:t<J4}~ '\fit .. jzo 

rmif ,3Cf&~'i" ,:flo~~-;l'l:~- ~x·t~~iliJfZ~ir-, ~o;t;..~ rill=fi 
:m~.x-t7Jci*~.liltt5~ . f;§.tltl.ill* llR~~tiJ~~IW!Pni~ • 
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10. 2. 3 i&l:~t&m£J;f,Jli!Jii' llJ l;,.{g~~~~J.t~~?A:~mt)jioJ; 

:tEl'" ilh i&lli 7m j1~ J./( ' llJ !;..{ 1if ~ :lt!!.lt5" Jl: ~ ti iii~ :i! ~ ~ 0 

10. 2. 4 ~jJUt$t4'tl/ ,#J$t~ ~3t~.xrrJJ!Wi~~~~a(AJt&:7co 1>J 

T~~~illlf'f.J~~-5:Jmll*?l:~ .~~lt$t#.l ,#J$t~1nl!-r~~, 

~ -1t 89*?&1&~J:, ~Q}t~AI~l.M:It!!.~J:, JiiU J.i\H~~ft!i& ff;Jt~ 
~IU3o 

10. 2. 6 ~jJHt$t4'tlJ,#J~#.I~~~~~J.t1tl!~?l:JtEfrtE~~%J 

it 89 71< mt~flf , ffJt J: ~~r ~ 99 jJiUl:t ~ ii!Hlt~~ fiP AM , mz l81 n * 
*" .f!ff! J:E ~ tF m BH1l ~ tF m M£ 0 

10. 2. 8 }!(1if891'mf@, 'lfi1!~~#Ut~#.l ,#J$t4'tl/ .~~~I~1t 
m~ai&l:tr~~"mz~ff~fi•~~~~·~·~••M~•i&l: 
~t~-*4 ,1f~~~i&l:it~flf:i1Hr~~!t~. ~n:::f'#t~i&l:it~3R .mz 
~ .r!t:itHi:tm &il, ~lt9l11f~ltlt. 

10. 3 ltainlit.#J '~~~ 

10. 3. 1 i&l::t£11aiJJ<1)1~8911ai#Hl?!~ ,~ P 3iH~~-~~ ,~~~#f 

~~~•••89~m*•~#a~~?l:.Fm89•~~-r•~• 
iiin~t~*'J~IlW. l25l lit . JtW.Jtm ~~~* tlft~ J®i ,•jl{~~ ~ tt 
•·*l.ill~~J¥~§17tt~:£tJB<J~3J(.I;,(~~;tt~~-Wi#t~~~~ 
*'j~PjAJ. 

10. 3. 2 llai~Jt~q?;J,~~q?;J/f'j[~.Ltt!3~:!l~~~±~~*·;tt 

13 :!l $..#tJU~~~~~::1to 
:::t:~~~:!liiit~w~m~:!l~~tt,lt5"m~J.t~:nw~mz 

ff£ r Jjj( ~i&l it~ ff£ • 

10.4 ~iJHIU~#J ,~~#1 

10. 4. 1 'J;J7~WJ89~~~ lt5"~3C~~.ffl ·* 13../f:~ a(Aj~l!tf 89:110 
mJ ~ tr-m , If jJHt ~ qm , fig ~ ~ a<J ~ J.tt mz 111~t :a: m ~ i&l -rr ~iii 
z~~. 
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E8 T-tl TGi , I lib 7.1Cilt;;f!i;l ~ IflH~~ ;fll*Jf Jll~J¥.1 a<J ~~ =8'fHft • ~ 
J1t ,/f'J.i!Z1£.11t=fflHTI'.~it~~~lt$t .~fk.F~/1' ll~llfiiJ. 
10. 4. 2 ~tlB~$t¥ll ,:MJ$t !I'm~~ lJi Z.fBJ B'~ itt~ i\'6 lff.i!Z~ JF.Jt*-
~;fll-~a<J~ffl·* ·#gf.i!Z~~-~*~--~·*·~** 
~t.iblf/Ffm~JE-31( ,.!QOf.i!Z*lfit¥t11!!.:fi~tU& .191Hil1iJ:lftl~~7.K 
ili!01f:!t!~f~iltMtl, l1( ~ .@.tl~3'<:li, ~ffl.=jt~, 1f3~Utf~~::noo 

~·*· 
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u.1 - m ~ ~ 
11.1.1 }tOO~~~moiJJJ::k~:JY:1E~mo~~mfL.t..~JJJ:'.¥~~.1Ju 

-~·w•.~~~"~li~~~~tt*A#.~~*~*A• 
m75b~ § ~m-~~tl' .~~IJJJB9~~~~~.ff1E*.fltlt!.'! ,~if. 

'-'m.!..@IJJJm~* .m~1"~1JJJl1Hr.1Ju~ ,tt:m~~:m. 

11. 1. 2 ~ 1JJJ I~~ ~il¥111" ~ ~;j J!.i!:ff ~ 1JJJ 89 .&1 :It~ ili ~7 1f JJI!l1Hr 
i.l!'111"; ~){;j~IJJJ~ IJJJ~fi~ll ,~:f'ifl~~, ~ mt~~~:i~H7~** ~V¥ 
111" -~~V¥111"·1£~~---~~~~~-~~---~~-~ 
•no*•~•alli7a~JJJ~~W11l"ft~I~89•*~~~*111" 
B<J .:E~ 0.!~, PJ~~.M7fi]tf,~?'ffi((;7j($::k:!Ji!~~i.if-{ft~ !i!tl»SL 258, 
«7J<flfiJ~~~~~~»SL 214 1'A:f7o 

11. 2 :bD 1§1.!3 ~ Jl 

11. 2. 3 ~i.Jl:r.tfi#:;(E~Ei!f*:tt!!4£-.~IJJJ.1JD ~ 9=J .1'-'J.l\ZRL ~Hi 
1LJYf1Jt~89~~~- ,lfiiJJ't,f.U$~±~~ .~:l:J:ft:ijt?l#: ,- hlt:i1J 
ilJftjjl*~o ~1'~ti~.1Ju ~89:!1!f~t.~tt5'6•~~~~J!•ij!IJ ,{£ 

-~JHf~B91ID:m""f .~~~;jfi~ltl:fJ:ttHL~:Iiil##i#:, ~-·71~~ 
.*: .l)~I§t~. 

a•ili*•·{E~:!Ji!~B-~?1#:89·~-~.M·~~­
~-~-~--~~~·~·*ffl5.&1~±m~m9=J~~M~~ 
i1H7. ~ il#:, PI~ m .IJ}j ~ IIJl ;m;, #: .P-J Scm~ lOcm, :11: J!J. 
15cm, ~1"a a~~ 89 fjt#Ht~ f:E ::ff JJHI~* o 

11. 2. 4 ~:I:JH~~t£~00*~ B )~J.i\Z.ffl o tE~~'W7J<1Ji!O ~:t#i 

~~~it£1!:, ~1.1± ,~~±~~±'-'1r' f-lF7J<~~·tJc' ~iJ!±JJr 
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~~w~ . ..§.Jt.;tr~M-l!l.ktt. ~JX~~±. ~~fdttrf.ll=z.k~~ 
~B;j z. s ~--3 ~~£ * ,tifSI:wli!XfA"*~ f"&:m-$J9c~ ,jgm 
r:F~~±~.:P!m~tit, "F${JJ~ ~~JP!it~, ~!JX:i;R~il:.if'fflll.i ± 
:Jg 1I. 0 

11. 2. 7 :ili::l£Jli(±¥l~.if'l!7..k~ I¥.Jlm~;f£~~:!£~f~.itrflf£1ir Ji. 
~ , ~:if' 1St~~ T ~ :f£..§.~ ~:ij!l!.Hf£ ~ fRJ..k , 1f .¥J~ ~:ff ~ $ 141 fe; 

lit :ij! B91C~. :t:E m: WJ1Jn ~ rr , ~ 11111». 5li)J!~ ± ~ ~ B9 @.1 j${. t5K!!* 
?& ll j6t~ B9 .iG JUtffl , 1f: :(£A,!§" {~dJ!:&i I lit:!£ Wi '1f §l'fl , Xif :ili: ~Jli( 
±Jlil F1Jn ~ 11:. 

l'~H!f$~~lf#B9~~)Effl :fll'lf~'li~ .Ji.~;fE)EfflJ:t¥1§ 
l!P ill ~ ttif~~$:& ~ ~ ~. lit~ if~* 1YJ • ~ ffi ;11: B9 $if ftk IV­
~mt$i:f~3:.1*;tr~~tt:lf 0 ~m&tt~B9#'if El3 r*~ 89~tt 
1Jn i!Ttt:lfii~ . ~lf#B9filJ'lt:tgff~.¢.t ,{t;l:tttt#J!~F~. m 
*!tli!#~i!UUI!J.fll:1t~$ifB9:Jt-1f~~~ ,&:,~flit~ilt~J-~# ~IV­

~it~lf.:Jt:B9ttif ,:g*j(:~ffl *f!i 0 

Jit:I:B9~1l~lt!.fi&,~B9-tt-~7'~, ~~1!».~:!£'WJtg OOJJJ 3E. ~ 
l!•$~WB9~•~•o•~•~~•Jlil.if'~rm~••wm89 
rB fll o *~O~Jtt::k#!~$tJ~J3(19 200m, lft~J3(PI!l*JDJ3f.~~. 
'1#(19 90%~ .. t.~#!ltai7k~~1f ~~B9~~:!£fi,Jjltl~t!J~~ ~ 
lOOm. *tt*itFri.l:!?7::km:j6ti~Jl:1g lOOm. tr:WfJti: .. .*::k::!i'l 
jJ!J§"~jl~lJ(~ lOOm tr:=tJ. j{yiif"fWfjj!~IJXjj{~:j£~Jl·::C:!£ 

Si~ 100m,~I~:1i; 50m. 

n. 2. 9 ~r1li!J.f~ifMB91Jn ~~i"~ .-g.~m- B95t~ii~ ,/titlE~~ ... tm 
#:@~~~~:1Hll= , Jf:lt!fitt71Cf& ~ l:t~J§ iifUE:I~iiit:Jf~ o 

l!!im!tlB9:tJnr~HVU1(*mm~ :;:~UJ::rr~~titm ,t/Lf~~~u£,~ ~ 
~)E~:ftl~'*WB9~1lrr• .#-~¥U*m.m:~>.KB9~~!l. if :tm 
ooi~Htrr .~~'ej$~89~~w .®UJ:fi~Jjg ·*fflPT3a<J•!j£€ m 
m'Pl , tJiHn: Wi ~It~ I flo. ~ ~ ~~ J.l::.7..k lu:U'T~ a<J Jlil {~!! , 1* iJE iii #. 
Ifto 
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11. 3 ~ It 

11. 3. 1-11. 3. 3 R~tl!§ff~:hffi.9:~~ , :f±;ltt.®JJH~LtfH&;fjj fiU 
tt tt .ll' ~ ~})! ' 1/G ~ ltt: fi~ ~ 1¥.1 iftl ~ 0 m: ~ 1¥1 ~ ~ llit1f '~ m: ~ ltt: 
m:~~ftU~m:~~~~. mr~~~~m~.~m~~~±m:~ 

m~~il .~=t-~§ffmJl1~!Amtl'F:m: .~~tn~ .!/f.~~~~~. 

m:~B9i~Jtlill~~~m .~?HJT~iiHiff!~. 

~~B9m:~lillan•••~B9~*~~~•I. ~~~~~ 

lill~••B9m:•••••·~•~e&lill•nw*••l¥1~*• 
tf-~:Mii. 
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12. o. 1,12. o. 2 ~~.ll[ruia::.&m~1-J 7 .II[~:!JH}j I~]lt:jt l!f1 fJ.iBt 
$t4WJ]gfi'~~ .~iii~4tffllwtt<J If'F1Wt:£~~~~1tfffi"t1tft 1¥1 o 

- i! :ti. ~ ~ /F lE m-~ ~ • :it m t!P a-t~ tJT mt 1;51 , * lli §ti iF m :&& • * iiE 
I~~ ~:Jg D'. liiJ at , iiJ )N ~J.&J~ .II[~ .fJU'! ~ ~-1- , ~ ~ia:tt fl9 iE flft 
tE ;m '* JJ fA: , 1!!. iiJ :1-J ~HiJf ~JUO~ ~--1- , ~ ~ ?16 ia: tt-7J<: .liZ- o 

~m~-*~·-~I~~A~~#~-·-~~~.11[~~ 
El ,:1f~tti7~~.11[W~ia:tt~P3 ~. 
12. 0. 4 ~~.II[W!Jia:Mt-~!II ;fi~~tl ,:!t!?.~:lmftti:]lt~fiij~;a:~ 

~{lf: , ~ Jffi I~ if lf:Jg JlJ ~ ~ ~ wa • .!§ iiJ ~ itHr i1Ht. }L!IJi I.~ 

-IN: tt )g m m • M ru ~ ~ EJ ?tl :1-J - hl! tt .oo: ?j!~ , {Y!~ 1l :r fJJ..fVf -1~ n--m 
•~••••~.ll[ru~EJ~1-J~flftMru.*~•••~•~I 
~ifittt~1f.JJ!~~ .~tti7:!J!~.:c~-!imz-t1t~~%l:Wl~~ EJ 0 

12. 0. 5 ~~~Hf!§ti~$ ,:jJ;Jt!!.J.I~{lf,I~~ti]lt~JlJW~~$ /!' 

- :¥-f. ~JJt.*~~l±l7a!II~ ~m•. iiJ~~ttia:~-wntt .II[ 
~I}X9i § o 
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13. 1 - ll!t ~ ~ 

13.1. 1 7Jc~J=$-T 1981 :1F;Jfli~ 7«*r7Jc~JI~~# ,Jil£I;91l 
Jlf~tl:Q[&'~~{!f~*-T]Ji'.~», 1996 :1F Jl.;Jfli.ifi 7 ((jj!WJI:W'lfJll!ia: 
i.t~ 11! »SL 171-96 ~((]j( fljiJ I:WifJlf~#~ 1i1 »SL 170- 96. 
2004 :1F 7Jc ~J '£$, !Q;t i;t $ ~ ~ ~ $ 7 (( 7.1< ~j I~ if J1M !)i VI ).E ~ 

tf-?1£ ». 
13. 1. 4-13.1.6 ~WJI~l!91fJlfi*$1J;ftlmf'IJ~ft~-JJiibtjtltt 

11HI a<J IfF , IN~~~*~~~ i!& ~ , ~ )C-& ~g-~ # ~ W- !J1tl fF 7 
~~. 

13.1. s ~oom-WJlt~I~:k$~x-t~~m:WJ:m:rr1Jo ~, ~m;ftl 

till. *~1Jt!Yl~f~~~WJIW:i1H7;/JD ~ ,a}t;ftltil!B>t ,-m,li)Z~ 
!ffl;f;:~m:~~ Jt: Sc~ifJli!~Pi. 

13.2 I~1f~1BIII~~#'1efll 

13. 2. 1-13. 2. 4 * 1' .i: ~ tl( JffOJM rr 17 ~ t'F ?i « jj! WI I~ 'lf J1l! ~ 
#~f[))SL 1711f*iJ'WB9.±.~P>J~~Utf:l. jg~~t:!Jffl±M:Bf 

~ ·*tX~i-T.MtFm:jtg~grfFTilli.l~. 

13. 3 jEJM~ilmlit~ 

13. 3 . 1-13.3. s ltJL:&,~a<J I*J ~~36mi*~:.liH~i1Ejj!WJI:WifJ11! 
;fUtt£~1ftP.&H9!.16,~~{!f .m:»d£~I:WifJ.!I!~tt-~:m~mntt$?t. 

li)Z~-%P!E.T.Jiiba-t51:5m, ttc-~~tl ;fi:J;ffi"I, ~J.:IJ~z~ 5tim =f~;ftl~ 
.B9:!:ftWJI~£1i)Z:I:~. 

13. 3. 6 ~~iiEIYl .tMJt1£tl!&a9 mtli&11!:k~gr_t?:R:;E -Tim f~ ~tiC 
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89~.$, ifff~$RJfl(tlc=filwL~ ~a9~:il: ,t~?l. ~~~:l&lfi:~:!l: 

~I~~ilm~•~~~~m~~~~x~~~~La9~~n 

J:t , .X;f jijt~ a9 ~ 113 , 1i Fcit 4k ~ ~ ~ J.ilHfE: Jfl(£if P.ll: ~ ~% ~U~2it=~ 
ntP&.~WJ~lU~~ !fl ,c.,,~,&R;f ~JH~ffi -~-, ?tfiffi, ifld!:l&~JJ*~ 
~tfi. 

13. 4 ;Jtfd! 'lf~ii~\9:~ 

13. 4.1 :!l:Wi"I~'ifl.lit:&IS,~ 7%iJ.~,3Cilfnilffi~:&IS~~.:{£t/t 

~(f9JI{b '1f7J<iltl~tl:~&m:lll ~t2:.1!5rli#* '~iF# •• .x!t~t?t& 
§tr::le~f111:~~~~~~=1it&'~ (19. **3::~X'J"Jt~l±l7 :ft-1* 

~*· 
13. 4. 2 ~ T ·fJiHil:m~Jtlt ~ ~ Jlll'!~J :il!:fi, ;(:E:!l: ~'W 7.1< ~tlt1t • .lJL 'is , 
-flft4k--2JXita9m~JHt~Eif1189±,;Qf4;;(£1fi:~:!l:~~~I~BG 

4k Jm IY3 it 4k; :1: ~tit ~ifJ.I.._{U lf2 4k&'~ a9 ~:It , t~U!!I-& fUU3C il 
IA~:f!S~~J:#&,~il9. 

13. 4. 3,13. 4. 4 :i:t~ ,t/tWJif1iHlit:.!=it&~1fl.l.._i?I1:f= ,!£ ffl 
ii~mii~tc~.~ll5J~.~~~m~~~.~-ct~!P'~~~JJJ!• 

m891:f= ,1:fflii:&IS~i1fl~,t/FnE1~ .F11$1J~ T1fJ.17.l<~a91~, ·· 
~PF17IIRI~ffiat~2. iliJL~* .m~1f~I~~ilJTto55!, 1f 
~--lll:a9~f=,1:fflii:&!S~JIJ~::kl&~. ~ T -ft:!l:~I~1fJI.._ 
i?IB91:f= ,1:fflit.Jlii:i£-~~m;{t, i&JJl{t, *1X~i-T.tE7l\ ~J 
.IW~ll~1fl1Umm:tl9~i11JL .#~m;$~:1£-~~~Jt:T -.!!!:.W- Jil~ 

t'£~UE • 
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A. 1 *X :Gi.i ttl! ~ 

A. 1. 1 ±I~Ht!Jrt!:~ iiJI!!lft!J± B9~~?3fitll*,;(;f:i&~±;ff!W!~ 
fF.ffl ,;»:;ff~Jr1LM71<.ffiJJ ~rlli~, fiiJ IJltf!Mt:i&~±a<Jift§~~lY 
~~~~*~~~;ff~~~o±I~~m~~~~~~~-~­

~B9ttnt JJ ,fE!fFffl~~~!!t* ,~m;ff*::t~mm .~>E~~~!ll 
-~-&~-it 0. 02~0. 06o 

~m±I~~m~~>E~~~fFffla<J~~.~~~tt~:JJB9 

1t~#Hf!1 ,Jti.t•:n~:tzo"f o 

(l)frl1~tt•mm!o ~i:i;a:mwoo. ±I;ijlf=1:.~tlnll;f§~J.ill 

B9 ilHtb •iA.:h ±I$~ ~j] 1J rtiJ ~ tiUll;f§ -lJJ , .W. 00 Z o tt• i~ j.\ ;.*; : 
0 

---------
I:Q,cosa,tan<p. + L:C1seea, + S 

K = • (3) 
~Q,sina; 

CZ)}iitAi.t~#tm!o Mi:i±.I$f=4:~tftJJ~4fi~/Jfl:iJ~~, 

ffif±I$tftj) S a9fit£,F~~1'-~~J.Jm Sa~ Stan<p • b,.W, 

m 3 0 tt~~J:t.:h : 
( EQ,cosa,tan<p + 2:jC1seea1)R + S(a + btan<p) 

K = ' . (4) 
R2jQ;SlDa; 
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I· b 

0 

m 3 liltAJ.t~~nw 

...t~~!fl:K-miWf.t;tJ~~3C3t~~.-~.IIR K=l. 2~1. 5; 

Q-:9}~:j:(kN); 

a.-mw IMJJC.\~~--'=3 Ji!i:l:t9k~~iW 9=t "'~ t'i9~~89:%ffl 

<p, , C, - ±-!* P-.1 .lf1 il1fl C) 5fl:ll.tU~ .1J < kN I m z) ; 

<p-jji ± 1'19 P-.1 ..• ffl co) ; 
S-~t'I~Jf±I;(ptfLfftjJ (kN/ m). 

~_tjW):\t:p,;a:(3)~~ffl. -*.=f s t'J9l{Jt{R,-1&1A~jj!§fl~ 
~if'Billilttfllt ,±'f*Jf~89J.ilZ~iit Ji~ ,R fm:ii\:iiJ 10%, ±I~4&.J 

~~~~•**:ii\:••~•~~%.~~a±I~·ft~~~~ 
•fl9 a%atE!fm~t'19m1.lr.1JfF~ s iiHt~ . 

A. I. 3 ~*i-f:l~7.lC:f&t'i9~~~A t:p t'i9~~~!l£ a {R,,If'd"$~ -=f5 
~;ff @~1B~lt~.7Gi:it~~*l-at, Pflllt a=O. 75~ L oo,:t£%~~ 

~ mtl~7JC~~ P-J7j(~itll9cll•.t.llit a= 1. 00 , ~ JI7F_t~Jt::t:ii.J t'J9 • ~ 
~~~a J.illii:lii.Jt~)jt~~. JA § mJ~Il$ t'J9~:1}ji;it~~*l-*$ • nlE 
I*.lJr{£ 10m ti:;ti, mff:f:E 10% V.J, ~ B<Jf:I~Jj(;t& , ~ ~ 1'19 a it~ 

0. 6o~o. 90. x;jf,~?l~, f!P}Eff b = lOOmm,JJJ.l 8=3mm~4mrn 

t'i9m-*4f:IF7.K*·~ a=O. 75 It~~::§: . 
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B. o. 1 iifi~ ,fnJ 1=1 :lt!!.!Z:~ §n I~ B9~itNJJ Ui. , -11.-ti: Etl ~ ~ :r4 ~ 
~·•*mm~••~Ui.~~~#mUi.,ffi&:lt!!.B9m~••~Ui.~ 
;ffiJj)z(J9£JJiUt1llfL-\~:X.~~~-;fJjfl~Wf*~I~B9~~.£~ 

~~B9.~$~~~~~#~Ui.~~~.~$~m~m~~#~ 

Btf)~~E*Jtl ,- -®t.& ,IKB~A:Jtg~B9~m~-J.t~~.*~7!!-tll.~ 

~Jit~. 

~~~Ui.~:f4B9•~~~.~~~oo~~~~m:~~·~~ 
~IW-'II?JLW.~B9. ~m~100 pg 6 -1'-*WPJi~M C5o ~ I~Lt> B9WI 
Ui.~-*:4~-iiEt~~ .*m zo ~~fft~:r4~*ffl*M~~u·u~J!SI.tt~ 
ltlJI!Wl 50 ~69~r-iH1I, Wiif;ffi~~ o. 2m~~. 
B. 0. 2 *~~1~$~~69~~~T~~. ~w~$~~*Jtll¥..1 

~~. ~$-~*mt&tili ~?t$~ P-m~~;{fi. m~-iiE.tiii~ 

MQW!Ui.WJ!SI.-~~--I~mM~~.@~·NJJfnJm~~~J!SI. 

B9~1iE ,-f.&~ p-ill ~jf.(~~j!J. Iii~~§!! ~~Pi :ii!ml '~ uta.Jm~ 

~~89 ~~1!~ .&:lt!!.WJJ~·Ift£&§Jtl~* .~ff!M~m~~ -~_rnj 

l!&tt, ~.llt~~-®tR?JLT ,f&n?t~iti.iE . -m PI ~*m~~ ~:It!!. if 
?Jt£19~~ -
B. 0. 3 - B. 0. 5 ~::t~~tl:l~-$?t~/J~~;ffi$10i-\ ,-{)l_?U tll7 
t&t« I ~?t;{fi~B9~~.P -ill~?t;ffi"B9i~P¥~~1t'HIM$*.:Y?tl 
A, iiJ:f£-~7.K:tf-Jll}~1!fiU. 

~-ffi~ktl:l·l¥..1··~&~~-~~-·89·~~*·• 
?!tiwJHTI:B9~iiEWJ , J¥Ui.B9~-Titl~13t l:t~ifi!JWHTI:~J!SI.:X, ~W;;WI~· 

~llifri,~iiEWJ~~J¥~$Z.:Y?tt1TitliE '~~-if.]~ '~~it•at 
$Zilt»i~1~' ~{j!j£?fti~$j}tlf£19~1f. 
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~~~$~~*fflT~ffl~AA~~0~o 

o. o. 6 ~t ~ z. -~JIJJ m-ui ~H4 99 m ~ , :(ru ::~Hinlum r.?: 1r * Wl WJJ 77 
~$!- ,J3.WJJ77tt~l§{pJ c 1!1.~ JXL~m!tt~7.1<.~ n(ri] ,~MYJ~t:~mt~~ 

~) • !i!tl .m * m ;m5dH1T /J~ m~ .::r: ~ :JttL~ 89 i9:~1fJJ -ur • fg ~ 1r JI 
~ l't.J~iiE a 

B. o. 7 ~t JXI.·lf}}~n(a]Fli!!&IKI'ttl 3 ~& ~ ...t:!£~, ~ T*-!!f:j·~ 

•~B9•**fi1I•~~-*~&*·•*m~M/J••ft~• 
~ i.i£. ~ ~ ~ jjj! ~ B9 t9:-J.t 1fJl 1ft a 
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C.1 ilt5Ilt~~lli~ 

c. 1. 1 ]XI, tfi~ =HU§ )XI. fF f!Hf~ .Ia , Jt- l3..1JH:~ :(£)XI.~ D(lil"f 1¥1- fsl1 ~ 

M,*A~H-JXI.M~--~·~···T•2. 
1 JXI, it•tt ~ llJ.nk iiif J:. 10m f.fi It ~ ~ JXI. it , .!:j ~ I1'J ~H!i!. 

m- !l. x-t.IXI.it~Re.~~ zo ttt~ 1o ~1-t~JE-OOI1'J~~9iHfi!!i *ffl § iCJX1.it{)(, -~~ § iC lOmin .lJl-:fSJ JXI.it, ~ Jit*•m:m* 
m~JX~.it.~r~L~~I¥JJXI.~~~.-~~~~~~~~~~ 

B" {~IE , :Ull ii :i4 .!:j J.ld~ 89 fl€ 7fi ~ :ili , ~ ~ tt i£ , 11l Jf ~ fij; ~ , :l1f 1X1. it 
~*4{~j£~7)(1tiL 10m f.(jlf~~ft'Ffi.IX1.it. 

2 X!i!.~JXI.it~~~rtc 16 -t-::h"fliiC~89 'JXI,tfiit•-Ai~~ 

r:u ~ JX~.~ JXI.it~:;k,JXI.IK~* a<J/Jf.tr fF ~H~ ~JX1.1al . ;rr n-tm;m :i::t 
it~ lt~;;ttm~2o :t£1X1.¥aH~ ~ ,-hiiA~:t£± 22. s·m El!l P-.1 89 
1X1.1nl ~iltlaJ~-!£89. ~.lit . ~:ik7c.IX1.it~it-him ~:t£tt•1JiaJ 

.&.zc;f:J ± 22. s·m; El!l ~~•, ~P :i1Hr.IX1.1a1 Y3.1f, f.!I~HI341S 45" 1¥1 JXI.Ial 
i'!Hll:1~ ~it , !JlU 4i -JXI,IaJ .R 1m Y~ ;Jf- ~ o 

3 ;fflllb.k~891X1.1Kf!ffl2, .¥b.k~~~::::t'-!JlU ,7.k~~1f $b tli!j 

~ . ~:(£1PJJ.i89tt~ JYL:il~, 1t*.ffl~~JXI.IK C -tt!.f*;ff~JXI.IK)~ 
•••rm•~•B<J:n~~fi••-n-•.~~~*tto~~~-~ 
~mtl~*!-!JiiiE. ~~:/J1'Rit~~*~~tl::f7c, E9 =f~3'&1X1.1K~H~ 
f'J-3! ·*1.W.1i1*.ffl T~}J~. 

4 ~.IXtiK *lltHin;t ,JX1.¥6l-Aim ~2-nt~~. JXL¥a~~~ 
~1-T )X{, IK iffl.!:j .IXLD'1':X-*, ~ JXI,JK *lf:::f:;kr lOOkm Bt, m::f~ .It 
]XI,~ ffl}!; at 89 ~ DjAJ o 

C. I. 2 JXI.-~~H~::h"~*ffl'm B3iat:~:i4::h"1'R. ~r£;:(£rfr7fii~ 
• 165 • 



WJ~it !:f B ~fHU r tz mr .m , ~ q7 fr ~fiT- ff£ « w Eli~± .:o j_V! ~ tt- AAJ. 

m: »sL 214-2oo1 ~-m*.ffl~~. oo l*l -®?9!tltrt~*t c ~mwrtr. 
s~m~~M~4~m~$M,*tr.o~~-®~~~~,#~ 

~)~l.i:£~1!13 .~~~il-~fti!~ l:ttlei!Ta<.J 0 

Nlli!:f:!RMB~-*t~~.~~OO~*~Nmmm~a~m 

¥ff Jf.l~f~~,7J<.~~f~HE XW.~~ ~*4m:JJI!a<.J~~0.:a:. ~~791'1 Wi 

*4~YE.~®Rmtt-~1frt:fflffiiJ:!RRmtt~a;J" .;Jt~~-l¥l:~ffl 

rrt!'t~ ,~7E~7J<.$Jx1Al~~tf9~~::k. ~B;f .~YEJ.:E~FYHt~~ 

~ tf9:k;J,~Rinl -~7.J<.rnt 89~:ffJ -jc;J,:fi7<:, ~ JXI.(r;J ~1l<.Df£ tfll.::k~~ 

11M, ~~;ffiX.jt3(;J', .¥3 .JXI,tfll ~7.1< iJft: tflJ jcf£ ljZf.fB;f, ~~t3C.::k. 

t/t'M'I:B 15t~M:7J~#~ a;J" , El3 B ~ a<.J JXI.it V, .00.18: -Jf.!f F l!l 
ll<.f* d, "ilJ"t1(03-'\CC. 1. 2-1) ,0:?-\;CC. 1. 2-2)i!ffl%:)E~~~~p<t· 

~~ H' f. E803-'t<C. 1. 2-3)PJ~%:.00.¥1B5¥U%:'ilt~~Eif~t¥JJXI. 
B;f tmin. 

c. 1. 3 I~l.t;JJ:!:f~:ill:?r/F~ JUJU~$¥Jf~~~ , :h ~1/ij.fUffl 
Ut~ tfJ trt #7t ;{fl.,* AAJ. m; * ffl T f.1Ht it ;;.tc WT £-~t # WT £ 7t ;(jJ ., ;It 
.IUJH~$PEif£ F(H)~lft:h: 

F(H) ~ exp[-<(1+ ~) [;]'-:'] CS) 

;a: r:p : H · = HId , .19 & ~7.lc l*~ u(nJ B9 ~fl. ~ C. 1. 3 ~ ;ffH~J i.'- 3-'t 
< s) ~ tf:Hl'~ , IE ~ C. 1. 3 "ilT ~ :ill: ~fr /f' fiiJ J! .~JU~i $lit ~ B9 ~ ~. .¥3 
H . =o B;f ,it(5)~.19l*71<.1'i?tJUt9~~J?t:fll. ;l(;ftJt;Witrfi.t~i Cii. 

*~~.R*.ffl~~~$tlt~ Hp .~-~trf#!f¥~1«. ~P$?1-.k tit 
:i4J{K Htt.<~ll H tt3 ,HI/to €1#> ·*11.mm:ti:ff~U.A ,{f!.M~t!ti-r41ftiE {t 

~llJ ~~-89 .~n H I/J :::::::HI3 u ,Hlllo :::::::Ho" ~• 
C. 1. 4 X;j~~Ji!tltlt~~ · *~WI *=ffl.3f:i4Jf.i]Wj~lft, ~IE Pf{if 7<: 
~711-f£ • 
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C.l. S *~~ttii.t~~B<J?iffJ~itT~~. 

1 ~t%L ~ ~ l!JJ If1L ~#rzt ~-Al!t]( .IX\, l! ti~ , .IX\, if (J<J !tit f1I 
~fl~~~~ .. \Hjfj~:f,f-fl«W.Bi~±E:t.Y!titl-~7fi.»SL 274-2001 
m~B9. 

2 .Xt~IJ ,Tfl}f¥~l!JJI~.PJ?t~M~tlf~: 

0) ~ I~i& ;.!;'( ;tr *:1m~ tlt )1t *4 at , ;ftH~ ~ ijjtl5tt f:.f ~-~-tiE 7Jt 
i{ltC:!lO H4v. ~)tf9~:§l:;ktil*~tl:i1!17~$?t~1QHf:l. *~tl :Iii:~&¥~ 

Jlit;Yg 20 &f:,Xt~$?t:flf*ffl(J<J~~51Cit~~.OOP-1 §fltr1tt*ffl P-ill 
?Ill?t~ ,t!J~~-~*ffl~ff:l?t;:t;J ,Xt!lt.iE~?t:tJJ ,;f&f1I I ~?f;fjj~, 
~~m••~mfiJtfig*m·•~•tt•(J<J~R.ttt-rzta(J<J~ 
~AA*=ffl~titt-1Wlfft~IRJB9:1:l!MAA. 

(2) ~I~:lt!!.;.!;'(:X*WJitl!Jrzt~~.fat ,-Ai~~~.IX\,~~*4ti~ 

tii.t:I:~WJ~rt!. xt.IXI.IK/F:;kr lOOkm (fJ•If~, PI*JfflJXI.i!5tt-*4 
:ill:fJ-~.$?1-~ I tr~JXI.J!(J<JJ!~WJPJ *ffltitt-~f}ltf911:~WJ t.flf.~ 

.IX\,~~~#~fi~~~titr:I:~WJ·rt!~~.~at~~-~:1:~ 

WJ8R·:I:~WJ~IRJ.~*•*••~.~~ffli&W~~W?iffJ~ 
JXI.tm . ~Fo.Jlf.$1~-7(!~~. 

3 ~~tt-~~WJ••~~~~mM?iffJ~~?t~M~m~. 

~t-tfiSfbj(•~*~ffl~~~*5:tCC.I. 2-2)rr1+;xt-T*~Tfl}f¥~ E8 
-T-tfiilH'!l(J<J~PJfiJ .~j;\(C. I. 2-2Ht~ (J<J.fflJWJ-~f.\iH', ~at~~t 

~ JliJ M 5ti *'I-ill: fi ?t ~ Fo * ffl. 
C.l. 6 7Jtrf!jPJ ~7.)(~ IR.ffl'tl, ElZ:iltfi~~?i7.K~%tl-~, §ffi 
~ m~¥aB9~7.K, iiTM~~mz, 1i~~ ~}l1Jt#.J EJrtt: mi(J<J • 

~·· 
c. 2 JXlll* iii~ Jli.t• 

c. 2. 1 tt:~)E P-J ~~m7K•~l!JJ~ ~at, f15~~ mJX\,~7.K wa !3t. 
t£Tfl} ..1$! , %I P :lt!!.IR I* m ~ lJ!~ mw. ~ f:.t llHr ~ * ?t ~at , ~ WJ 1ft ~ 
§*7 JX\,~7.KWii*ilJt .~at/F~:itH=r~:!Ni.t~. 
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.lxUIJJ< iii f.:i lftt-~ , 13 iiU ~ ~ !!Mi1 *JfHt~0 it ~-*ffl ~J • ill. 
~il-Jfllll-*~ K ~ -~!HJU, :tm * 1 JJJflf\. -*1~fH1t*ffl T«Wff 
:tt±-Q;tj!t(it~rB»SL 274-2001 tf.J K {i[. 

* t ~~-m.~IUt~ 

* ~ K ill. ljJj 

~~18}Jli!Ifl?ilf~<I"·C.' fl1i• 

18J iiHJi11' ¥mt 3 . 34 X 10- 6 ~ ;Jt:fli, :n £it ·• r-F :±1 
li&~t, 1988 <IF li& 

iVJ~~t!Jti~li: 3 .S6Xlo- s 

~~MHI~.!Hrf.b~IIE NO.l3 4 . 04Xlo-s 

lli.r$11X~M CHHD2. 06 ,02·82 * 4 . 2Xl0- 6 Y=20m/s 

<W.EE;t±:O~iilt~M) s. ox10-• V=30rn/s 

SL 274-2001 3 . SXI0-6 

JJ(Iiill"¥JJJ-jf¥ 4 ~C±:Q"~) 3 . 6Xlo-• 7lc~Jit!.jJ ilili&tt.1984 :Q~Ii& 

c. 2. 2 -*~rBfifD~.lXI.~lJ<iii. J.Jrtf.Ji~ii:MJJ<t~iH,,.lXI.tK::k(tgtf 
~tt~>ftili:k~~ • .1£Jltffl~T. -lti1i:11Hr~n:7t~.l.},(1f!mJJJ 
lt~~*~~'ff~tf.J.lXI.ll7.l<iii~ ~. 

C.3 it~~ifHt• 

c. 3.1 *~~~~ffl-Tl;.:llta9 t~7a~il16tt;l$: • .1£ m=l. s~ s. 0 

m:m ·*m• !Hilt~~:nt!, l!<~ tt::±~.&t&~~it !:f ~4}JJJr-rz.mz 
Jf.J. ~ m~l. 0 rBI!PJ .~ C 3.1-4 t:p (f.) Ro {ti~,a~OO Pi!~~~;ff~rG; 

~ tl:l 89 , IE -TJ.l:llt ~ ~ a;J-. ~ ~ a<J ~ pP;J ~ ;J\ , !!& ~ ~ 1i tf.J ~ IIVll. :(:£ 

1. O<m<l. 5 f[(E, PJ~PiltfHiH16~ .~f.FPJ{t~#}Jt!#Hl. 

tt~~~.m!J~.ffltJ9~$.& ~l!~J!£ K, :kU~ g zo tt!:!G 
3i~i-~f~tJ9;J' lt.R.~.!iltl~ilt~ nJt:~lL ll!-t-~~*, :ftl~ OO~t-­
~:klt.RB9~~.!iltlilti:it~~ML ~@ KA ttnl~;ff!l:k. *~f~i-T 
-&~7 -®i/~Uf!. 

-*-Tt!t~~~#ttt-:71-;(Ji*Jf:l J ~18:71-;(jj ' ;)tJ1-;(p~f:t~~~ 
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•rn~aM~~---~~ - --~~M·M~-~~~~-~ 
•••&~~~•*~~*m•ffi*~· 

M~ft~~~~~~oo~~~~*~z%~-~.~~~7 
il~~c?iii~~wgxi~L~o~i! ~wrtt~rti-~:fl!R•~~~~ .~m 

--~····~~~:fl~~~--.~~~R~~~-~~~ 
~;tr~Jt~7tJ.kvn:~~~ .m.mzli~¥~JttJXt~fFm~ .-ro~:fl~~ 

*~~~---ft~~--#~~~···~-·~*~*~~ 
mz~:tFm:n&.~Htr#t~:tF~~ • .x>t•m~Fo~$~:1Jo ~;,t~tP •• 7t~~ 
7J<#;J~. 

c. 3. 2 ~:a:~#t~~~·-~·#;)l:.~~OO~'Iit*Jf:J~ft~ 

t! , fri1 ~ t!, • ~ ~ 1N m~ ~ ~-:trt! • f!! mr p;g .fP :trt! ~ m jfdtf-:fl 
~~llliWJ, ffii-~~:tft!Jl.~lii'J:~?Jzjlb!i: .~m~:tr1i! . *Ut~ 

~*•:trt!A~~~~••••••w~.~:fl-8•••*4& 
~~9lO·~··.f4·i.iE .#~ lt~:tfil ,JiE.t£-8$#iH~' IK$1J)E 
~~•••~~m.*x~~~~~m*#·•*•~•~~~ 
~M~~~~ili~*-8•~~*m~m~~. 

c. 3. 3 *•••~~~~rl3-ilta.~rliJtltfFm~~•-.14!t~JE 

rliJ•fFm~~-~.~~~MJEJriJtlt~*•~*~~;,t•JE.~~ 

*c. 3. 3 ~~iE~~.~lil-1&:JiHtl-·:tM·.f4~ili~ . ili~*OO 

*-®~•••~•~••oo.~~~~•*•~~•a*~JE 
rliJ*·~~lait, ~ffiiM ~1s·O , ~~JE~J.i K p= 1, ~P~ :iiH=J~ 

r/;J~jf. 
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D.t w•m: r.n~~i.tJJ 
D. 1. 1 i.tht!P J¥ tl9 ~~J.i)z ~ M ilH-T 1? ilt :ii ll51 :tm ~ B<.J ~ 1* ffl ;fJ ~ 
~:&tp:!ll1*1*J$B<.J~)E~WJ~~~. 

~~mtp••w~~-~m~m~~!P•~)E#~.~-~ 
ms~~lli~~~m~~$.m~.-~~i?·~~~~ .m~oo~ 
:il'f* .FJT~j, , jg~-fJ!j§JA!. .~~ms~tsj&~m~iiJfQJ.Jtjg~~~ .m 
~ ~ ~-irr!l1trrrr•. 

:flll m 4 Ji]fffi , 1?. AF ni F ABC W 1':19 Hi~, liT i\Y {t~ BCD ± 
-!* ~ f.& I!& .liZ if fiiJ JHL ~ .l!Z.fti'1J~ ;~g : 
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W3sina3 + W3cosa3 tancp+ ct/sina3 + P2 sin(az + aa )tan<p 

= P zcos(az +as) (6) 

±-!*BCD a<J~~:tc~*fl:h: 
K = W3sina3 +W3 cosa3tanp+P2 s in(a2 +a3 )tanp+ct/sin(a3) 

Pz cos(az + a3) 

(7) 

_t~):.\~ :C,<p -:lt!l.~±a<J~~)J~-~:ffi ;a1 ,az ,as ~00 4. 

P 2 llJIE±i* ABD a<JtJillfPiz·~:tf~>Jttf:l, 
Pz = Wzsinaz - Wzcosaztan<p-ct/sina2 +P1cosCa1 -az)(8) 

/ 

(9) 

j\;if' :fl-ff'~~~ffl;a<Jtlti9J»l.*fl· 
tt-~atllJ k-()i;lijt1;~ B, >.f<:;Mjmza<J K ,.b\ ffii>Jttf:lilfit~B97i 

iJJoo. 
ffl19.Jiti:hi1T~ FABCCI!I D. 1. 1-1) ,-jN~Yft FABC ~i*tltiJJ 

(f)~~*J!£1.1 Kat ,fftiJJ-f*. FAEG,ABD,BCD ?HJ1Jf*1.JW,; L2,3 
#tn!i9J-!* ,jt;fflJ.ill!'f:J~-f*.t/LffU~~:tc~~J!£1.1 K1 ,Kz ,K. t!il./<.Wl 
7.1<.&•~ata£~m-~••~•~a<JMMWB9~•~•~cm 
D. 1. 1-2). 

D. I. 2 11:.7ntf?.l$~m~:!1Lm:~~.&T~tF®*YfHI!JJJ:tff' 

1iW ~~% ):.\ a<JI!Jif? I~ • 
IJJ~ff'~~~tt-~mz~~~-f*nt19.18~tt-~~~~±~a<J 

~ ffl' , tit ff6kltk£J.ill)J it~ . ~of* tit W18 ;:E it~ llJ *JfJ 3iJij ~ IMHJll r! 
~fi.tt-amz~•I~IlT~~~~·*~•~•i:Ea<JB~.Ai* 

rr~ !& ~ 1f. ;~!in'& l!tt* D B9 ~UE: *JfJ . 
IiJ~ff'~~~±~~~~i:Etttf-$ , ±ffiJJtt-•*~~* 

#*ffl$~J11tiB*~~~ .~1'~-1-Ai*it~fDJI!1~7 ~J11t: 
(1) El3 -T"I!Jiff'Ifili:JJ:i\jp 1¥~±-~tl:ff*JfJ i:l' WI" ,~~~43-

~ ~ 5:t B9 11 ?£ , ~ Jlt:4tHtBNt 'tW t'£ m~ rliJ ?:H1l:i.t~ ±ff.:IJ , .xtit~ 
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~~L±~&~~~~~~~~~~~. 

<2) ~±f*.1Jtlitt±st .ii:ttim*± P-J•:tfffJ a<JifJ>~~~- :h 
89~PfoJ§15r%:t.\'P. 

1tfiif"ft/#-.®~:!Jt, T:WHF~*Jf.J TJ!)J ~if~ 89~t?~:a':. 
tE:t.V! -~~~tt~'P ±.ffi:htt~ili!lf-1Bl~.ffl$-el!!~%~ ,:115 ~ 
~Pifr. f§llt*~m;-T-!;.{~#*.m. 

D. 2 #I~I~/IJlijij~JJhtliJ 

D. 2. l,D. 2. 2 IJJi!PI~uHf?TPMitl~lfB9tt~~?HfiPJ.19~.1$1JJi 
:tP~~-IJJi?ql-1-.E" ,IJJiff\.~~m:~¥*1&~. 13lltr!E P-J~Hi1f~t'f=tl:l 
B9tt~~J¥~!PI~?qlAiJU~J.l~ -0A~$ .4S-::ffttll! ·*0:a':i.-t~ 
B9&iitl!.~:k.115~iri~B9Ai*11it5L*ffl · *"'W0:t.\~~~* 
tr., 1l%I ,J3Ut&it-f~%JrAL11t*ffl B<J-@%:i\t£tl:l 89. 

D. 3 tp fBl #1111lJi.t lt 

D. 3 . 1 ?i!i.F5if:!JtiTU!Ri2:tt-IN:~J¥1f~$1J. :lst*-=f@I~.E" J~ll 
-J.t~-l!lt*mfliJ~~-~ft~~*-om o ~m:~. fliJ~~t.E LJF-I= 
151WFoi.t~{R~~~1t: • .ii'$~:E..I. $1:::J~ffl:~t£ m<2 Btt J-1r 
-m.-~i\it::k . mtr~~it~ii-:llli!:m'P .-J.t~fij~. 

I~ 'P-=f@l:j;}c.E"::ff@l:tf.E <-§. 1\Hk.E) :fn-l!lt:j;jc.EZ.?t. :ttfft 
~0:it*lt~J o. 225 .~)(;j"@I}J :q ;m-g' ;tf!~ j1iJ ~~*!- '$1:/J~ (19 

iW~.E *flffi~ 18% .~lit .~±:if 1t~WJ.E%:t\:Jl(*fi~~ 18.% ' 

ft:7h7-l!lt·®F6(ig*~CO. 266). 

:!*:r~illiJUR$'i$~.ffl · -*~ 1[:1'..@!.~~ ·*llf'Hk:tf!m~I*J 71' 
~.li!U~~~~.jf,L3t1".il'fiJJ~xt7..k~ d/L -#itT~J.ill89~~. 

D. 3. 2 -*.rAI~~:fnf&n?t~:j;jc.E"I¥JWl.EtF:IJ.Ht~ ·*ffl 7 
IE P3 ~~ )rz ~m 89*~~:ii0~. 
D.3. 3 7lt~±f?itif;f&I¥JJlf*~)Ett~*.ffl71tiJ~%j.\,l:§~ B 
1T11k.fff-fl«~.lli5t±.E":W!i&ttt~ ~ ))SL 274-2001 -~. *;k ~ 
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2~0~«mm~~•±•~•~•~.~±••*•~M~~. 
~~~~L-~m•±~~m~~~*fflo 

D. 3. 4 t£7)(V!tf'Pfflr, Wit?I.l!B*ffl!IVl~t?·, ~ J}!jJ, Jt#c~ -f* 
M=.-2~tt~tt~ct.l(#c~i1T~~rnu~%z:a~):fn~:m:-tt~0~ 

···**~-~0~•*•*···~-£·~·*·~~-
7tlc~$~ '~--~ ,l)(V!tV!t(.;]~' ~1:;~~-*~~11~ ,2})\Q}"~~ * jtgJt.~ ·11 ~ ~ ffl Jtf1B0 ~tHi o 
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E.l - ~ ~ ~ 

E. I. 2 $~:!l! ~ tt:J ~ 7)( ~ * 11 ·11: tt:J , ;(£ ~ 1.k M I'EiJ rJ;J /F- JE fJI.:l ~ 
~~.iE ~Vii: tt:J ~ ?1l1 ~ , ~Vii: tt-•1®: ~tU~ ~~'If ?JL ~ .r!i./F ~}£ ~ 7Ri: 

~~.iE~Vii:ffll£. iitr~~~ ~ .;;t.:~~~7crr::k11iJ<WHA) Er'~:!l! 
~~~~~Vii:·~--~~-~-Vii:tt •• 

E. 2 ::f'i1!*~~±1.l~±m~mfi.tll 

E. 2. 3 0:x.t<E. 2. 3-l)~tt:l*l11: c EE!~~!§7.K~Jf.lj.~{j)f~EJT~1it 
~~~~~~~~~~~tt:J0~~ilitt:J~tt:J~~~~m~~~ 
Nr~i. 

E. 3 i1i * 1i! ~ ±1:] ~±f.! iiHlltit Ji 

E. 3. 2 **Effl£~.1LtE;tfll[U*~7.K~~..t:i1J~±:!l!~i'JiHt~1J 
~.-tE.~~*ififl1ilJ~~~~7.k~~·~~~B9it~. ~11~~~ 
JJt~it51~~m~1ft.ttt:J~~, &tr-~1*1fmoo rJ;J~16. ~.ltl?.~ 
J!'l*M ,ifWJ~{fL.l!~~J:.B:::f'~~~. !EJltPJ ~:ttH~iA~~f4 
;fllif• ~~~.:Qll~:it!1,¥tt:J1f~~~, ~~~:kr:ff~~JJtat, ~WJ 
~Ul.:if'.lf}~~. ~~B91r~~ J3t T. PJJIR.19: 

T. = (0. 5 ~ 1. 0 )(L + mtH1 ) (~0) 

1251.1lt, ~:l&~tt:I~~~·JJt T~ T. a;J .~~.fl:lt!!,~~JJt Tit-' 
~ T>T. EJ;f . ~;fi~~it T. it~ o ;(f~I*fl T. {)l~i.t-8!71¥1 ~ 
mltB1{!.ffl,i.t~~:i!it{IH/(~~ ~JJt T i.t~. 

E. 4 ::f'f.a~~mHtJJ: 

E. 4. 1 ,E. 4. 2 ;;t.:'il EJT~B9/F~ 5;E ~ Viti.t~Hf.J-~i.t~.>0.:a: • Ei3 
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~~~*~~~~~~~~~~*m~o~~~~~«~~*~ 
?t1JT ~t£1tilJ »< =eitl!® 3:: !116, !fll~llJ<..{JJ 7.1<. £g til Jl&:f±. zoo3 1f:, ~ = 
Jl&)-~ !fl?I-!B 89~il1iiJ~!fl w:m 89~:A:~*-~ ,{!itt~~~ 89 
~~f3j1)i .~~~:A:B!&IRJ~i'~*"V"JZ'f:PiA iiJ o 

~-~~•*•89¥*•~Aaa~•*·~•••w~~ 
:!&:§!1!·~. ~:£:~1-:-@;f1J±f:t9 *:JJ~ 0 

E. 5 'W7Jd.ltl~mt t:l:l 0 ~t l!fitlf 

E. 5. 1, E. 5. 2 ~Vii: til Q tt I* :.liH:~ tf( 'ij' 7JC~ ~ Vii: a~ f:t9 I~ f£ 
~, ~w m .:r§:~~JJ~m.rc~ B9M~:ms~:tf. tiUilfltbt ""FWJiltB9 
~-!* ~ ~ • 1£19: rr !fl w: w: 1t ?t £ 1!£ 0 ""F th1 ~ rm: til o tt '* , t•Hifli m 
rr~~~~~.*~~~f:t9~~~~~~~-~#""FI¥.Jft~m 

~~--M~-~.~~M~~~~~~~-~*WB9o-~ 
~ ~ :(£ ~ ~ * 5!1. ( ""F WJ :ff 7.10 ~ ~ JJ!P ( ""F WJ 7G 7.1<. ) B>t * ;lf • (f.) lt '* j] 7G ~ * ' ~ i.Ji fYj ~~~:a: 1£ 7J< )ll. El ~ JJ!P l!f;j ~ :ff %b II& 11: , ii?. 
i.JiM1£~~s&~¥.Jiltw•••~~••a:tf,1£i!trr!flmz•~ 
tl:~ 0 

&6 7.1<.&~~"~~±~f:t9~~~ 

E. 6. 1 ~ k/ p/V~l /10 8\t, ~ ~ P'J ~Vii: § liJ iii :(£7j( Ul '* ti Fo 
{JHrd~ :ff ,t~. 7.1<. ~ B9 9 o % ti: tl , t& iiJ ili {P.U·A. ~ a~ if 11JJ • ¥ * 
**Di{fllfl.~~ .~~tlf~~ij J:Wf.ijl~ I¥.J~~m:~~~J, ~ y 
~~~~.iiJ~-M#&*M~M&B9•11JJ•&•*ffiJ!•a 
~ ?t 1JT o ~ k/ p/V> 6 0 aij , ~ ~ •tf ""F '* , J1t 8\t ij! ~ ~ Vii: § 1iJ iii 
**,t{j.7J<.~ 10% ~""f, B~~ ~~D~·~-~, ~Jit.-~~ 
m:~J£H J:~~ 897.1<.& !*ri~ ~it;JL .R~ tE 1/lO<k/p/V 

~60 B91tHM P3, ~~~ B9""F 1*1r-T J:itB~IW~ 'I'1HftZ.fEiJ, jg :it! 
~-T J: ~ ~ B9 a 5E ?t ~ , Bll tt( Jffl ~ '* ~ ~~Ht 1r 9 71¥1 • ""F '* 89 
&JL 
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E. 7 ~JiUt£lt~mtitjlf 

E. 7.2 Xltmjj!~~~7.km~JJ ::fflll*i.i-~0:a::lf::~tHI<<$.&:tl!1. 
~~~ffi~#a<J~mti.t1U11Bf:» <J.k.liJ lli JtlH±, 1980 :¥) ...P 890~ 
HE~ B<J • riHH i¥i J?.: 1.k ~1 ~~ ~ ~ WG 1¥1 "± :1:9! = rP:J ~ »ff;tt~ 1¥1 ::ff illl 

~•-••~"l¥l*••••• · m~•%:a:*•••~*•~• 

E. 7. 3,E. 7. 4 i!Ht%~* §((~ ±-~))(~f,\J~$ ,7j(~j f@.jJ 1±1 

JIOC:f±,19881f). %~~.fft!W;£$:~~(P. T. Bennett)B<J~*-1fl5E, 

**m~~~~~m~~l¥1.~*%~mm**•~~~~~~ 
100: (~~~:1!~~71' fm) ~~~l.k~ :5fil1}~ ~Jlit~. ~ffli¥iffi7J<~J 
~~1iJf~ ~ B<J" ±~=rti:l ~mt-H-~: (19;ff )lll}f~EI!-~.I¥"tt.ti!L*= 
~~ ,:f£tiJE.7.klli~N:~~JJ<.fiHr-9~f4='f ,Jifl0J:\#•~• !:§It!. 

~~--~. 
E. 7. s 1-l~l.k~lf~~-~~l.m. i~~t~~B9*J1:5:\~ IE :tc~?@ 
*~J~~1i1f~~~t!t~~~~f~ B9, ~x1-l« /J,*foof.IJ:71c~ .f:E ~ 
B9 ~ mt i.t. », fiJ r M 7fjj -;Jc ~ « 7..1< ~J 7J<. It!. f4 tst l1! Wi » 20 o 2 ¥ ~ 
4 :WJ 0 

i=IFJJ<~&:~ B<JJ.tif;tt-•~.:li!:: ~t!t~~~m~ B9 • .!A!.« $m.l:t!!.~ 
;fn?J!&lf~#B9~~i.t~Jli!-Je»C7.K ~Jlli.ll!H±,l980 &f). f5fJ.tiSit 
~~~~7f'~~1-J~~i¥Jffl~~*~~t!t~~~~*~~~~ 
7-~~~~~~~B9i.t~~,i.f~m~~;ffJE.~B9~~r~ 
J:1FF FJf 1f 1;t .W, B<J 4} ~ ~ ~ • ~ ~ i.t. ;a: ...p B9 0 ;:\ ( E. 7. 5- 1 ) 

l!f1:tm ~~*1t#~1-J~~B9 .;llt~-n-•:a:~j.JJ.I~itjf. 0 ~ ~ 
( E. 7. 5-l) ~~lf;*)l: It~, dp 8~ ;ffi ~;f~~-Sjl- j!g ~ ± 2%, :1&: 7c 
~ ± 7% .~.xHi~:lll7c~ o. o 3 T; d.B<J iffi~;f~!t::J;J ± 2%' :lil: 
7c1g±9%.~.xHt&A7c1-l o. o1r. wgmtt:tl(M*~((/J'" ~ 
oof.IJ:7.k ~.If~ t'l9~ mit~»<« 7k. ~J 1.k * f-4 tt ll!J~ », zooz ~ ~ 
4:WJ) • 
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E. 8 Jfn~iilifffl~VfHtlJ 

E. 8. 1-E. 8. 7 -*1J;tt{-~J1:HlliJ .¥flf!ti~ o 1936 1f: B m~ 

xWT¥1£ ::e .FlHt ~ ?tdt~ }t $t !fW ll£ ~ ~ a<J ~ rm: 0 19 s 1 1f: .fr1m -m 
~••s••~•a*~•~m~~-~~~•ili••~-~~ 
rr~~~*1£lliTmiJ.¥flf!. ~~miJ~flf!~~~~~~~ 
~ ,j.ij{.lit9=' 1980 ~t!Htl ~ o ~~tJiit B !£~ .fr iXt ~*~4t ,~, m­
~~·!1.1G~1i~iDl*~ii::E"11i!!J B<J~ .Iii~*~il$ .@.~$~~~ ~ 

-~~-····~*~·~W~~-lliD~~. ~"~-T-
-~~~~~~-~8®8~m7~8~Kfif!.~~~~rr~ 
~~1iE!Yl~ll~f.6 ,Jt-B1£~ ~~~¥U1tj. 

~1i:•li~**Estrr1J,gB<J7J<.~ft.~P~~~:l5:.ffi.fJ~¥.J*::m~IJ~. 
00 E. 8. 5-2 s:p B9 QP'.'-1 mt::f;f 7J<.j] It~-, ~-%:it CE. 8. 5-4) 

;fll.Z.~Jt(E. 8. 5-SHt~l¥.1 ~h ~L_.'{i,*J.ltl~lli P ~~ 0 .~ ,if~ 

QOP, RP.'-J~Km l¥.17.kiJ It'*·. 
~1i·-~~K~I¥.1fr*•*•~B9*~··~-~K~B9 

~l!:ffiJ?t~I!I~. 
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F. O. l~F. 0. 2 ~~WimW!~JE5}.f}Ta;t, ± 1¥Jm~Hiii.JJtm~ff- iii* 
JfJ .:::~ tJLjHiii.YC 11M 51 lt . tli: :® 5111 tt ~ 1J 7'! :fl ;fB!tJE .1J 7* ~ 
.~,mzJJrtiJJ# . fi~JEJJrt~m T-~~1¥14}1'-IJ;fM. ~n.um.r.M ,~ 

J£ ~ mtWlliH~ 1.K & ~~* 1i Wl . ;tt~ ~ 5£ If m tr- iY!!l ~ ~ JOC 1H 1:1:: t3C $ ~ 
ilJ B , Elf t~rar t1= :h £* /Jr! 0 .~, m JJ rt .:t ~ m -r Jiii~ . -m PT Jf:l -r 
1J< f.tr II* 1i WJ o :IX :J! ffi! :h .oor I 1m OT tV- iA :h :rL Wit ffi JJ 71' rl!H~ • 123 .Lit m 
)[~ ~ :!W OtH! ~ fVJ' .Y 1 X 10- 7 cm/ s 1i.1t .ff gm ~ ~ ;J' T 
0. ZMPa- 1 )~.=Jlb71'1IF7J<~~~71'~~7f'f-IF7.KI¥J5!ftlfmtj c. -. <f. • 

1£7'~JJ<-&'*fiWl .m::!l~tt:~± ar£~~~~:f1l .JJ<&I*tia>tiA.:h 
ffi ~ ~ ±:J!/1' f-IF 1J< (l<J , 1L ~.ffi.:i.J ~ 711f ~, .!:5 ~ ~~ jjFJJ< il:t~'M 6G.:fB 
{g{' IZi!ffii~~iiJ*Jflt§~~~~~F7J<~I¥J,fiiSJ~ffi~ Ccu ,<p • eu 

*-T·~~R~ffiJJ~~-:~~··M·~~-~tfMR 
1!8tE!i .1J ilJ '* ~ mt ~ tt1f: ; • JJt ?'~ 7.1< & '* ~ a;f R Wit ffi f.J I¥J tt ~ :7J rt 
iU :51-:hWJ::k~ :7C~tt:± ilHtH~ 7.J<&'*~Wlllfli7Jc1l!~·:!1t~7\fJ~& 
Jl.~mtj:ijj OOi.t~:fL~.ffif.J ;:XifT-PJ .ffi!:lii~-t-§l!J~tt± ,JJ<{ft!lftlFo 
~~~jijtp,~tf.J1LI!JJt.ffi}JilJfiij1-f:.*Jfl0.:r.\:; u=y ( h - h' ) ,.:r.\:; a::f h 

w 

:h~#tfffiiti.:P R.i: ~V-J:±$1-~itl ~ ,h' :h~~•mo~jJJ< rm ~~t;R~ 
iiif 9=' '~ (j{J 7J< 3Jd.1719c • 
F. 0. 3 :IWA!Willl:~~ml1t~ ~ ~r!)9j[[tiF*•I!1itt~tUt.5;Ei.-t~ 
t? tfi!i * ffl tf.J iJJ# P.!tl i*t& l!fPJL~ ~ o :B: 1ft B9 :1W :Jit!.IMI W 7* ~.If' i.-t ~ 
~ rBJ f1: m t.J B<J /Jr! , tt1f: mllfi • e l.R!! T $'1' (l<J ~ ~ , ·i!H!H£ 1:: Iff 
~~ .!l .~~HL~Jlffiht3C::k~J&~ ~~~atiJR~~jc . 1Wi1t$ ~ ~r! 
tt &~~flilfl::ffl}J, fm&~±f*m~±~ZfSJ ~~X!V~t£ ,{§.t-j-~ 
tt Jfflt :!14 m1 W r! 1l ~ o El:l .Y tt~ :fJL l¥1 } rz g JfJ , it~~ it.& ~ ~ fi(J f1:: 
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ffljJ:/J~a9it~~~ tt~faf., ~ffi)~~, WJ3.:tHdfi)'E~.Iii~~~fiF.& 

••~ma9~~~B:/JW&~~7~~~•·~~B~m~•& 
tl1e i±l 7 ~~~~ '{t.ffl~!l:/J-@! 0 

F. 0 . 6,F. o. 7 *~!Ui11t~lltf~:ll1H/tnt, 1Ji:ffj!~,)'Eit3'ir-0A.fik7j( 

I~$t#J"iiit~5m.ffl 890-A ,:tzom.#tii,JJ(I)jiJ ,t4!±~ -*ttli ,]!jJ 
~~"iitt~~~~m~~fi~~tt~. 

•~•DI~*•*•••a±¥~·*•~«~~~•a 
±a~~Dt#C1Ji:M8~it-0A.M~·-~*~ka91ltfm 

~. OJ~~I~~~ffi!JL ·*fflffi-*tiFrt~~=rttma~rr~ • 

• 179 • 



\ 
\ 




