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1 

1. 0. 1 111£ J!X±Ji±J&¥~1' Ef{Jm~, ~it ,Jlff!I fl] £it~~~ m-
1W1Jtfr OO *Ef{Jtt7K~Vf~Wl, f~¥U~~~m ,tt7K7titf ,~V'f%1', 
f*iiEmtit ,f*fftff~, ifftJ5E*~~m 0 

i. o. 2 *~~m~m rf!X±Jt±±m¥~J1!Ef{Jm~, ~it ,Mf!Ifllmtit 
~~o 

1. o. 3 J!X ~ ± !& ¥ ~ 1' J1l JJ£ 1~ [!I !& ifftJ 1f , 8Jt !& *if~ ftr=11 g"J Wt 1Jffi ff{] 

1* JJlU o 

i. o. 4 f!X~±±m¥~1'~11lr41t*~~~5'~, ~mz~1too*~1-T:ff 

**~ il ff{] ~~JE 0 
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2. 1 ~ iif 

2. 1. 1 l!X!Jt± hydraulic fill 

m tz c nJk) ~ ftfil w ii~~~* fll ~ :i1Vt~ ~~*it 1t * B"l ~ it'J ~ti! 
¥U~ c rr, 1nJ, WJ) J¥ ~m k: IKk~mB~ JJ~ B"JrJLfJ~± o 
2. 1. 2 l!X:f:_l±itfr~ hydraulic fill ground 

ii :ct l!X J:Jt 11 ~tm nX: B"l 1-m ¥ 0 

2. 1. 3 7C1tPm~ plastic pipe cushion 

JM ii tr 1m-m t-t ~F 1t ti fl1 1fl ft 1t ~ ~ ll! , Jt m Ji t~ ~ ~ m t-t ~F 
1tfliB ili $% ~* Jit~ ¥U 1t ~~ll!_t ffilfB nX: B"J 1t ~~F1tm~ o 
2. 1. 4 lf7j( J:V!ffi overlying water preloading 

~ 1t ~ 7'1 _t ll m ~ , xt 1J;,l 1Ja l!1I Jtf! ¥ :itt 1-=r J:OO ffi o 
2. 1. 5 ffi~1! compaction 

~fflWffiN*~Jtf!¥±*~B"JJtf!¥~~1f1!o 
2. 1. 6 :Jt~J:V!ffi1! preloading with surcharge of fill 

~Jij_tlffijf~~Jtf!¥±:ittfiJ:V!ffi,~~[!1f~ffi*B"JJtf!¥~~ 

1J1!o 
2. 1. 7 ~~J:V!ffi1! vacuum preloading 

JM :ct xt ll W. -T !!£ rPJ ~F 1t f* Jtf! *. B"J it r~ ¥lJ mt r*J MI ~ ~ ~F 1t , ~ 
Jtf! ¥ ± [!11 ~ ffi * B"J Jtf! ¥ ~ ~ 1f 1! 0 

vi broflota ti on 

fr~*~*~~~fll~ffi*B"l~~~mr,~~1tP±~~*' 
~fr *X ~Si ± fil q=t % nX: W E ~ *1l *lL t-1-1JD 5Et f* , Jf ~ 1* Jtf! ¥ ± ~ii nX: ~ 
ir Jtf! ¥ B"J ±-ff!¥~~ 1f 1! 0 

2. 1. 9 51~1! dynamic consolidation 
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~mmm¥U~!It~Jt§ rurtr ,~!m¥~/J:Jtmfr11'&~~~-,~ 
:tmtl±W~ ff"J!mtl~J]!JJ1! o 

2. 1. 10 [!if 1-t1! solidification 

rPJ±~~Alfil1-t~,~Mlfil1-t~ff"J~~~ffl&fi±tt~~~ 

¥~J]!1J1! 0 

2. 1. 11 Eg ~ tfJ: 7j( r! electro-osmotic drainage 

~Mt£Jtf!¥~1m"A~' ~E Egf}kJf~ ~ ]~jJit Eg 'fr Eg!m~mr' 
Jtf!¥±~~§Eb*HW~~~~*~~Eg~~M~~~rPJ~~' 

Jt~~flk ttr: w !m rm, ()fff£1tf!¥± ~~Jk$, m ~1tsi~ ~!m¥!11J-' 
1J#i:o 

2. 2 ~ 

2. 2. 1 ~fflfr1~ffl~!01tr 

Po-±~§ iiillJJ; 
P c-lltrAA lfil ~ lliJJ; 
s-m()ftt; 
u -(!if~~' Egffi; 
u -fLIDitlklliJJ o 

2. 2. 2 mJJ fr1*J*+'fi~~ 
a-ff~*~; 

cc-ff~m~; 

cs-@B!f!m~; 

Ca-iklfil~*~; 

ch-~2rP1 lfil~*~; 

Cv-!!£ rPJ [!if~*~; 
c-~~j]; 

E-~%mit; 

Es-ff~mtt; 

e -fLgijt rt; 
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!spk-~ flftfJ±~itifil~Jf(~fJ t~{!Eifi; 

g -ltf71Jal!lt; 
1-~iitsilt; 

k -Jfil~±£8~~¥fl; 

ke-Jm~±ffJ ~~~*~; 

R -Jfil~±~~Jl; 

w-*7]<$; 

y-±£8iilt; 
y' -±£8¥~iilt; 
p-Wlt, ~~Ji$; 
rr-Vt~5ilt; 

C[Jcu - rm~~ 14f: 7j( pq ~ ~ 1§ 0 

2. 2. 3 JLfilJ~~ 

b - m ~-t 14J: 11< !fli ~It , ffI rPJ ,~mt ~ fl c iE fl ~ fft fl ) £8 raJ RI! ; 
D -f!±!f~BJ1i12; 

De -!fl* fJ± 7t {E £8 ~ J]! Jfil ¥ 00 ~ £8 ~ ~!,{ rn1I 1i 12 ; 
d -±£8fj!tv:tv:12; 
dp-m~-t14f:1J<!fli~i1:1i12; 

H -r.- -a-- ,~ ,'Z: m=; 181' 
-'r!J\ rRJ ' 1~ OIL ire..~ ; 

h-±~}!1]Jt; 

l -fa]fil!; 

m -fJ±±lfil~I[~$; 

o -14f:1J<1*J!Jlt o 

2. 2. 4 it-¥~ 

G -#Jill~ -T ; 
J -~1*~-T; 

11-± ~ EE r ~ tJJ t1ij ~ ~ ~ ~rm 51 ~ 5i It tt ~ £8 tJT ~ 
¥~; 

A -~f*l:to 
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3. 0. 1 l!X JJl t}j ±ti! ml * im fJf fr IR ~ f8 ±±-ti! fO 1JCf!!~ 7f ~ ~~ ~tl El l!X JJl 
IR B"Jififfl~it!fr~it ,Mff._I o 

3. o. 2 frmtfl!Xi!l±±tf!¥~JJ.1J~iru ,ml5GmtrJtl_r~ = 

1 ~~B~B"J*±IRfnl!X!JlIRB"J~±T~m~~~,l!X!Jl~ 

±ti! f8 J}] ~~ 7t IR ; 
2 *imI~~*~~±tf!¥~JJ.B"J§B"J,m~fn~~~*~m 

mt!F~; 

3 TM~ ±tf!±tf!¥~JJ.~HFL ,Mff._T~14fnmlffl~~*~; 

4 T M l!X !Jl IR f8 PF ~ 'tM l5L , 00 if ~~ i5Jl 1JL , ±-ti! r I fi fO ~ !ft:. 
1ft%~'tMl5L 0 

3. o. 3 l!Xi!l±±tf!¥~JJ.1Ji!mltlirJtltt;~lifti~ = 

1 ml*imiY!ffl~* ,{ey~jcJj\' ~% ±fil~fig '±mt ~14 ,±ti! 
r*~filfOPF~Ml5L~~~it!fi~%Jt~,W$-m~~fiB"J~JJ. 

1J~, ~ Ifi~14~:1f $X7cat1r7t IRJ1!1-TWm; 
2 xtm $-m ili B"1 ~#±ti!¥~ JJ. /J ~, 7t JJIJ kAna lfil 1* JJ., ~ m 

m~ ,}:V!Wj~JJ.~~* ,*€ffltJt-t ,Mff._If]L~ ,_TM~*fnxtPF~B"J~ 
n(nj ~ 1J@itt1-T~ *~ 1jf 7t fJf fO xt tt 'm tf l!X !Jl±±tf!¥~ JJ.111!; 

3 xt B m JE B"J l!X !Jl ± ±ti! ¥ ~ JJ. /J i! ' ml * 1-T m! ~ ii\ HFL ' ii\ HFL 
'11:1i&IEl~~ii\, ~HFL~it$~fn~JJ.~~*; ~~it$~ ~ii\HFL~* 

~~at ,mlElatf~c1~it$~El~JJ.1Ji! o 

3. 0. 4 ~ JE l!X!Jl±~±tf! B"J~itt!F~ at, ~mlmi JEI~fffi~ )'r, fit] 

ml 1:V! m l!X !!l ±~±ti! fr% m<: :ct fj i=J=t B"1 m: ~it , r ~r fil B"1 tJL ~it , nm i 
AA rBJ ElnmT5emt0 B"1rfil~m~il0 
3. o. s l!X!Jl±±tf!¥~JJ.B"J~itit-mltli7ft~~~iJf,&~LVf~~HFL-
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~¥~-hH~~tt,~~ill*~#~ffl&~~~~-~¥~%0 

3. o. 6 n&_I rt-1 illitt1-T llityj!~, ~ ili ~:1f #'~£at, illH at~~ :ff 5c 
tfl) fl W::~Mt}C o n&I£a*Fo illitt1-T Ilil9!-~if fn~i& o 

3. o. 1 xtr*ttil:~(3j H:ff f1L19!*-~(3j [J{J ~:f:jt±~¥, illifffr 
Jt ~ J]! Fo xt ¥ liili iiJ ~ '11: [J{J ~ n[UJ 0 

• 6 • 



4. 1. 1 ~!Jl!Mit!!i9:itf!J ,lili:fNim~!Jl § B"llk~!JllKffl~ ,j_l~:ff 

* ~ !JPoc ± IK *° ~ !Jl IK WJJtI 1j( X ,/=\. ~ , it!!% , it!!~ , ~ !Jl ± J9J: , ~ 

!Jl IK ~ 1t f8 ff F iJ~ ~ 14 lk WJ Jt1 VF fJl , ~ it!! I& Jff xt VF fJl * 1? f8 ~ * ~ 
¥ filfHrf *1L 
4. 1. 2 ~!Jl:l:Jjif!! i9:itBt, m~ir7tfff ~!t±!Mit!!% nx::ttf~ 9=1 ~!Ji 

± B"l rJL ~ti*° :x rm~ t~ ti, ~ !l ± r ~r ~ l!1 JJt *° & !1A ti, ~ !!l J§

Jt , ~ iJL 4o/J xt it!! ¥ f8 ~ 1* iJL ~ ~ n(n] ~ l2SI ~ , 1if@ JE ~ !Ji ± :f:Ji ±ti! 19: it 
-r.-~ 
1:1J\ ~ 0 

4. 2 nxfi:t.m ±11!%Pl 

4. 2.1 ~!!l!Mit!!%nx:PT*r~tl?V~ur1-r: 

1 1£ 7C ?!.\ :f:Ji it!! _t ~ iJL ~ !Jl 00 ±fl , % nx: ~ !Jl IK ; 
2 ~~~M~M~!l~~~~~~!Jlm~~*±IKB"J±~ 

11< iJ ~ :i! ¥U ~ !l IK J*J ; 

3 ~ ~ !Jl :it ¥U 19: it tiF ~ , ffF ~it!!~ fR 1t J§- , % nX: ~ !Jl ± :f:Ji it!! o 
4. 2. 2 ~!JlIK1ilNimifiM!JtJ~*lkit!!¥!l.tJJ!1fr!ur1-J7tIK ,)t 

IK 1filfRPJlNim~!Jl IK ,g, 1filfft, ~!Ji±~ ,fti!¥!l.tJJ!1fr! ,AftLTI ~, 

JJM!m~14~ l2S1~fifti1£ 0 

4. 2. 3 ~!!lOO±fimur1-r~iE'f1:7tfff ~~- ,*iiEIJJ±fi~JJ&_I~~ 

B"J~iE'f1: 0 

4. 2. 4 ~ !Jl 00±fl19: it tiF ii m 1J( ~ !Jl IK ffl ~ lk 19: it 19! ffl 1f ~& 1if@ 1£ o 
~!lOO±fii9:rrm~ml2Slit!!¥~JJ!mnX:B"Jm~o~!!lOO±fif8~1fil~ 

~PJ1J(rAit-: 
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H==HR+Hc+HA 

:c\:9=1: H -~!j~fti]]!@i_~jffij(Wj(m); 

HR -~!J!~!tf!i~jffij(Wj(m); 

(4.2.4) 

He -~±ti J:V! ii m ~IC m), ~ 1m ~!ti! ¥Ik ~ !J! ± '11: Jfff 
1ifij JE ; 

HA -g(~Jti~(m), PI* 0. lm,.__,O. 3mo 
4. 2. s ~!j_Ifi~itat Mit-~±jfR B"J!tf!¥~5E'l1:-. iJL~ii-. ~ 

±j±B"J~~oclkfm~I,#1if65E~!j~!tf!~rr~rwJik~ftWM&o 

4. 2. 6 ~!j±x~~mf1m*rju0:t:Jt~it-,3f~fi_t~~ 

!J!±fFjg~ 1 ~: 

h + Ynhn Pn == Yo 0 -2- - Pen (n == 1) (4.2.6-1) 

n-1 

Pn = Yoho + ~ Y;h; + Yn~n - Pm (n~2) (4. 2. 6-2) 
i=l 

J:-\:9=1: Pn -~ n ~qj(!J!±B"JX~~MfJ CkPa); 
Yo -~!j±_t[fJlJ(11i±~B"JliocCkN/m3 ); 

ho -~!j±_t[fJ~11i±~B"JJ!10C(m); 

ri -~ i ~~±j±B"Jmoc,itf!r?K1il~ri&r-¥mocckN/m3 ); 

Yn -~ n ~~~±B"Jlt}jt,!&r1J<1ilkArl&1¥lt}jt(kil\J/m3 ); 

hi-~ i ~~~±B"JJ!J}jt(m); 

hn -~ n ~~~±B"JJ!1}jt(m); 

Pen-~ n ~~!JI± B"Jf!JM ~~ff fJ CkPa), MJmuil\~ 
1ifij JE 0 

4. 2. 7 ~ij±~~J]!f!JB"Jff~IPJfl(rjtl0J:\:it-: 

S == Sc+ Ss (4.2.7-1) 

(4. 2. 7-2) 

S, = ~ C.; • lg( _t_) • h; 
i= i 1 + eoi t 1 

(4. 2. 7-3) 

J:-\:9=1: s-~~±~B"Jff~it(m); 
• 8 • 



Sc -~!l±~B"J±fifil~ffi;miitCm); 
Ss -~!l±BB"J?Xfifil~ffi!iaiitCm); 
ai -~ i ~~!l±B<Jffi!ia*~(kPa- 1 ); 

eoi -~ i B~!l±B"JWftitilIDit rt; 
Cai-~ i ~~!l±B"J?Xl!11~*~ ,ill:i~LttiJ.t~ifij}E; 

pi-~ i B~±Jt±B"JXl!11~illf7 CkPa); 
ui -~ i B~!l±B<Jl!11~oc,mzim:ctiJ.\~iJHJ:E; 
t1 -±fifil~oc~¥U 100%FJr$8"JBtfBJ; 
t -it-?kl!11~1JL~B"J Bt fBJ, ~ ± [i1l ~ OC B ~¥U 100 % Bt, 

* t jg [!11 ~ 'ii. ~ ,trJ, Bt fB] , ~ ± [i1l ~ 1j\ -T 100 % Bt , * 

n 

P == Yoho+ 2= Yihi 
i= l 

A i=f=t: p-1*1m¥± i=f=t B<J !™"1Ja ill fl C kPa); 
sd-JJRim¥~±JtfilB<J1JL~iit(m); 

(4.2.8-1) 

( 4. 2. 8-2) 

ai-~ i B J1R Jm ¥ ± 8"J ffi !1a * ~ ( kPa- 1
), ml im tl iJ\ ~ 

1ifij JE ; 
eoi-~ i B 1*1m¥± 8"J fJ1 ftit:tL IDit tt, mim:ctil\~iJH Ji:; 
hi-~ i Bl*im¥±8"JJ!1oc Cm), ~JJRim¥S:_tB±7'1~ 

1 B; 
ui-~ i B 1*im¥± 8"J l!11~ oc, illim:ctil\~iJHJ:E o 

4. 2. 9 ~±Jt:f:mitl!iiitt!F~PTtJrFJ:tit- = 

HR == H d + bt.h 1 + b,.h 2 ( 4. 2. 9 ) 

J:ti=f=t: HR-~±Jt:f:mitl!iiitt!F~Cm); 
Hd-~±jt~Jt!!{9!fflt;F~(m); 

bt.h1-~tl±B 8"J lli~it CS) Ell*im¥1JL~it CSd) ZfO, 
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S"Sd)tJJIJ**~!m:~ 4. 2. 7 "4. 2. 8 ~EJtf&fm_I{~ 

§:HFL liJH J£ cm) ; 

~h2-l!X!Jt± (2;] _I§iJL ~ mf 1/fi ~ 1JD 8"J Mi!Jt JWi OC ( m), f& f1& 

k$~~~~mn~*#-m~-EJGI~§:HFL 

liJij JE 0 

4. 2. 1 o l!X !J! I fi ~it ~ E)I ~ it fJ~!A-T 1-T ~ fiF ii \<ifliU& !::J l!X !J! I ~ 
19: it~! m » J Ts 181 - 5 ~ \\ ifftE ¥& !::] l!X !Jt I~ J1& I~! m )) J Ts 2 0 7 8"J 

~*~!JEo 
4. 2.11 l!X!J!Jl&IftJE)zf&ff&_Tfi~it~>Jt,~it~~~{4~Ifi 

tf J~, ~ ~ l!X!J!Jl&I~il~,Q ~it o 
4. 2. 12 l!X!J!JJ&~~~il~,QNitE)zf&j},SJ&±rR !::Jl!X!lrRlfE~ "l!X!l± 

J9! ~ [2;J ~Nit l!X tt n& In rt: , we m: l!X tt nm r f.ll- ms "~ * o l!X !Jt JJ& _r 
~ii ~,Q 19: it ~ E)I f& ff& l!X !Jt Fo ±ii!¥~ J_l B"J ~ >1t , ~ iff'J 00 ill JJ& _I " l!X J:l 1f 
~~~~~n&n~ 0 

4. 2. 13 l!X !jt rR r*J 1f ~ ~ f-f J: 11< o 8"J 1ff ~ E)I f& tm l!X !Jt rR ±ii!* " JL fnJ 
* ~ " l!X !jt ± J9! 8"J tf 't1 ~ ~ 14 , * ~ f!J -T l!X !jt ± iJL ?)E " l!X !jt ± J9! ~ 
~ Jt{ff "l!X!lf~OCM- "~;j( *rle-1f£lkf!J -=f l!X!JI§J&¥~WJJ&_I 
8"J Jjjt !Jl u liJij JE 0 

4. 2. 14 l!X!jt 00 illJlJ 7t 7'J ~ ± 00 ill" liY ± 00 ill" iME 00 ill"~~± 
00 ill " ±I ~,Q 4WJ JE iJt ~ [i] ill "tit it tt t-t [i] ill~ o ~ f'ft [i] ill 8"J ~ ffl m: 
[i] JkJ]f[IE)z ~it~ 1-T 1-T ~ fiF ii\\ ifftE ¥& !::] l!X !Jt I~~ it~! m: )) JTS 

181 - 5 ~\\ ifftti& !::] l!X!J!IfiJl&I~!m: ))JTS 207 B"J~ *~!;E o 
4. 2. 15 fJf J! 00 illJJ& _IE)z EE 1f£~ 7f ~it~~!Jtjj[, 8Jt±-tl!l&±J& J~ E)I 

1£ 00illM191~ 8"J $: ~ 1fE ~ kA 6'~ o 
4. 2. 16 l!X!Jt[i]illr§j oct5t)cat-ar Jt~l!X!Jto Jt~~mat, lr*!& 
OOilll!X!Jt!::J~J&l!X!Jtffi~itB"JJJ&In~o 

4. 2. 17 l!X !Jt J1& I ftJ E)I xt l!X !jt rR :i:m J& " 00 ill~$ 8"J ~ 4WJ ltt 1-T ¥~JM o 
xt B ~ 8"J 00 ill " f-f J: 11< Cl " f-f J: 7j( Ji Ji ~ E)I ltt 1-T HFL l& liJH iA , /F ~it~ it 

EJt 1Y! ffl ~ >1t 8"J E)I ltt 1-T 1~ * ~ EJt 1Jf ~ o 
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4. 2. 18 ~!1iJJ&IB"J7tIR?t~mzf&fgJ&±IR±~B"J?t1JJ~t£"tz 

~~*'fj:~~ "~~RE~~~ ~~it~JE o 

4. 2. 19 ~!jt{JJ&Ili-ijz~!jt{~~itt!F~, ~ ~ ~ jtl 'ff{£ BtPJ 7t 
~~!${: 

1 ~tt~*~~~~~~~~B"J~!jt{~~~; 

2 ~~B"J~!jt{~~:fl~~B"J±£~*~~~~~±£*fi 

7t~±tf!¥~m!Bt; 

3 ~!1{IR~$7'1~~~±, ~!Ji~ '71 ~~~it~mnX:~~~ 
9=t Bt; 

4 OO±fi~ It~ JE 'flfj m ~!Jt±a~±jt IR 7t ~1~1}[ OO±fiBt; 
s Jt fm ~ m % - tX ,jj: ~ ±Jt B"J 'ff% 0 

4. 2. 20 attX±tm±tf!_t*1-T~!1iat ,mzf&m~1t~*fnJJ.\!JmxJl1,m~ 

~ m , t£ ifftJ ~±Ji 1Ja ~ B"J l1 $ o 
4. 2. 21 ~!Ji IR_Ifj]k ~!${ 00 ±IiJJ&IBt mzxt~±jt IR B"J1JL~" 00 ±ti 

B"Jm~~&~*fi~~oA:fl~~~~B"J~~ttOO±fiifjB"Jm~ 

fO {ft~ xYl 1,00~ ml r4 it 00 * ~ 1-T 1-T ~ f!F Ii (( 1k ~I fj 1k I Jl 1}[ ~ 1* !JM 

xYl~Hi#~J~Jit ))JTJ 218 fLJ(( 7J\.~_Ifj~~ it~J[f[L ))JTS 131 B"J :fl *~J[ 
5Eo~-mz*m~-B"J~OO~~fjt£~*~0 

4. 2. 22 ~!J{Jl&IB"J/Ji!"tV!Jllk~*~mir4it00*~1-T1-T~t~ 

if (( lffity~ ~ ~!J{_IfjJ]filI~J[f[L ))JTS 207 B"J ~J[JE o 
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5.1.1 OX!Jt*±IRWJ~LW:1t~IR~~~±B"J5t{ff ,'r±~fl1fFP:!OX 

!Jt ± t-t B"1 mm 'r± , 11 mt~ ft lffi: ± , 1tJJ fF Pi ox !Jt *4 0 

5. t. 2 ox!JtIRWJ~mz~mox!Jt±!tl!¥~J_IJl58"Jm~11c1:m¥~J_I 

~*lf ~ OX!JI IRl*E ±~ 110X!Jt±~ 8"J JtJffJ~~ ,~, E ±'r±Jffi:, 7K, 
±8"1~~~5tl1~~tt~I~!tl!Jffi:~#o 

5. 1. 3 OX!Jt IR Wl~~ lW: ~1~0X!Jt±!tl!¥~J_li~itfl1flW:_TFJf$ 8"J 
!fftk ±if! 19t Wt t-t )'~ , f6J lW: ~ tf1 ox !JI± !I!!¥~ J_I 711! 8"J Jl i5l o 
5. i. 4 ox!Jt±mz*m!Jtt-t'r±lffi:lt!1-T5t~ ,*m5t~tJt~mt~itm 

8"J ~J_17J1! 0 

5. 2. 1 OX!JtfiJ:f:JJ IR W1 ~ lW:* f!& _Ifj B"J'r±Jffi:, ~J[~, ~tm!tl!Jffi: ~14 
~[E1~1G~r7tl_TfF: 

1 ~Ll *±if! 19t '\ !I!!~ 1P· JG ; 

2 lf~~IR~±~'r±Jffi: ,)t{ff ~J[W '*~!¥1-t ,~[El~~,¥ 
~ 8"J JXt 11: ~ Jjt 11tj_it~14 ; 

3 lf~~I~~~B"J!tl!Jffi:~~ftl!t!!-M~; 

4 lf~~tm~ ~!tl!Jffi:~~B"J5t{ff1l!IIL~¥f~&fl1*~ 

1* [El ; 

5 lf~~*1tJJ~*~l1filH71~8"15tJ$; 

6 1!f ~!I!! r1J<~~ ,t£ 1*~14, *'1<~'11:Jffi:, ~~ ~*, iffil lf 
11< 1ft~1t$1&, *~~ ~12rJit; 

7 ~1~!1!!¥~*it-$!tt, itt1-T~ IRJtf!¥iJl:~it-; 
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8 *~~~~~~I~~~~#,*~W*~~OO~~~~ 

E8~Ji:'fi ,:fjJ~'fi, ft1¥~1rJ!~~~ o 

s. 2. 2 l!X fl fi1 :tm IR m ~~ -~ rBJ 1fE mz ~it r jtl ~J[ Ji: = 

1 l!XflfiI~IRm~mzmm~~m~~~E8~*,IR~~*~ 

~fn ifilmt~5#~Jl~{ff~tt}Jf*~ ,,~; 

2 l!Xflf!J~IRWJ1'*~1r~~m%1JJ~,~~WJ1'*~1rill~~ 

{ff~; 

3 l!XflfiI:tmIRWJ~E8WJf*~,.~fBJlfEm~~ s. 2. 2 liJHJi:,t~ 

1;Kim19J: ?k14im IR PTm im I~ffif ~ 1JD ~Wlf*~, .~, Wlf*~, .~ m {ff 
~ i£ ii $.JT E8 im % l!Lt ; 

4 & 1' l!X fl IR li!t IL !tt it~ m Y -T 3 1' o 

~ s. 2. 2 nx :t1 m im 1& WJ ll WJ ~ ~ , ,r:a fBJ ie 

_I~ !ti! mt 
lb1*~ fBJ 

lb1*,~ 
lffi-F1 

!ti! IR ~14 
)£ ~ JlE(m) 

fBJ RP-Cm) 
Wt~~ 

~ 
~~ !tl!%~1*:::k, * ± ttmt1Ht::k, .tm~Jfi5C$ 

±Ji -JN: !tl!%1i~1*: '* ±·~mt~1t~::k 300,.._,1500 300,.._, 1500 

IR 
ml Jfi !ti! %-1Jl ffi_ ' * ±·~mt Jfi- ' !ti!~ lf'!--PJ 1iJf 

lffi-F1 ~~ !tl!%~1*:::k '* ± ttmt1t1t::k '!tl!~Jfi5C$ 
tm 

--JN: !tl!%1i~1*: '* ±ttmt~1t~::k fil~~l~ 100,.._,300 
ill 

ml-~ !m%-1fl-fil '* ±ttmtlfi- ,Jtl!~-~-

~ 
~~ !tl!%~1*:::k '* ±ttmt1£1t::k ,!tl!~Jfi5C$ 200,.._,300 100,__,zoo 

±Ji -JN: !tl!%1i~1*: '* ± ttmt~1t~::k 300,.._, 600 300,.._,600 

IR 
WI-ti ml Jfi !ti!% -1fL ffi_ ' * ± tt mt Jfi- ' !ti!~ lft- - 600,.._, 1000 600,.._, 1000 

lffi-F1 ~~ !tl!%~1*:::k '* ±·~mt1£1t::k ,!tl!~Jfi5C$ fil~~ zo,__,50 

~ -JN: !tl!%1i~1*: '* ± t'!mt1£1t~::k 
1 ~,.._,3 ~; 

50,.._, 100 
ill ti WT ifil 

ml Jfi !ti!% -1fL ffi_ ' * ± tt mt Jfi- ' !ti!~ Jfi- 2 ,~,.._,3 ,~ 100,__,zoo 
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~~5.2.2 

I~ ±mmt 
m~~rBJ 

IJ~,g 
~W: ~ ~ Re ( m) 

±mlR ~14 
~~~ 

fB] Re ( m) 

~ 
j[~ ±m~>fil{j\jc '* ± ttmt1t:1tJc '±m~$:7G~ 100,......,200 50,..._, 100 

±ti -f.N ±m~:fl jfil{j\ '* ± ttmt 1t:1t$XJc 200,......,500 200,......,500 

J]f[I IR 
ml -41- ±m~1¥-JH ,;fi-±ttmt-~- ,±ti!~-- 500,......,1000 500,..._, 1000 

00~ 

W: j[~ ±m~>fil{j\jc '* ±·11mt1t:1tJc ,Jm~$:7G~ m~~ ~50 

00 1 ~,..._,3 ~; 
-~ ±t!!~:fljfil{j\ '* ±·11mt~1t$XJc 

ti U9T 1Ifi 
<_75 

iii 
ml$ ±tl!.~1¥-:IH '* ± ttmt-'¥!- ,±ti!~-- 2 ,g,......,3 ,g <_150 

5. 2. 3 ~±tfiJ~IRWJ~tti:fLi*ocml~f!Ifi~~'\Ifi~~'\~ 

!ii! _I fi f-tf!JW: ~ 14 " ~fl± xt JJj{ * ± ~ ~ o~ ~ 129 ~ flf@ }E , #ml~ 1:r T 
~u ~Jt~ = 

1 ~ ±t 1W ~IR m ~ E8 ttt :rL f*oc ml~ f!~ it~ fl PJ oc "JJJ! ~ :t-m 
JJQ!{jt~" ~fl± t~ti~ 129 ~ flf@}E, ~~'1:£tti:fL1(jg lOm ~ 20m, ~ 

1fltl'titti:fL1(jg 20m~30m; 
2 00±Ii1ft ji E8tti:fL1* oc ml~ f! 00 ±Ii E8 ~ oc "fF ffl fO ~ fjJ ~ 129 

~ flf@ JE o ~ ~ '1:£ ttJ f L f* OC 1L jg 15 m ~ 2 5 m , ~ 1fftJ '1:£ ttJ f L f* OC jg 

3 5 m ~ 40m 0 fr rm JE WJ 1* 1* oc J*J ~ Q3 kA lW :ttl! mt 1F 1-t JJ£ ~j! E8 ~ ± 
~"WE±~ "5Et!Xt1t* ~at ,WJf*i*oc-ar~~ ,fa urAWJf*i*oc-ar 
~~*±~B'~i*OC~ml!J\-T 2mo 

5. 2. 4 ~±t IR !b ~ml *ffl ttif*" JJj{ 1ft1-00tl il\ fO ~ J*J ilt~t§ ~ {:; E8 
Jfr!o 

5. 2. 5 ttif* "~ft ];t)Jj{ 1ftt~tl i'A:1*f'F1f r! ml~{:; JJJ!1-T 00 **~Ii«* 
±Ifi!JJ~~~tl1J>GB 50021 B"J:fL.k~~}E o 

5. 2. 6 ~flfiJtmIRWJ~~~-t~Jl!ml~i:rT~U~~}E: 

1 ~flfiJ~IR!JJ~*±-~~E8~*ml~f!~%~~ft"~ 
129 ~ ~ '\ * ± t?f-01 '\ JJj{ 1ft jj!tl it: fl]~ J*J it:~~*~~{:; flf@ JE ; 

2 * ±!IWJJl!fJ ??tmt~ml*m rxJl!tJtit1f r!ur1-T~Jl!" *fJT, 
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t~t~tJE it 1f r! JJsi. r4 it FJ! fr 00 * f~ it ((~±_I~ lb~~~ m )) GB 

5 0 0 21 l¥J :ff*~~ 5E 0 

5. 2. 1 l!X ±Jn~u :1:m rK lb~* iY JJsJ. § 1~ r ~tl i*1 ~ = 

1 lb~ I ft l¥J 1t( m " § l¥J *° ff 9} ; 

2 fll~Ilim:6l; 

3 lb~_Ift/{ff~flltt*~>l<; 

4 lb~Ift5G~'~6l; 

5 !m !tftf:IPJ~ " Jtl! ~jL :¥r ± 7t !{ff 'tw 6l ; 
6 :¥r ± ~ J]! n $: mt~ tJE it " 7t tJT *° mm ; 
7 l!X~llli!mfK~~Jtl!~ftfflfll~~tt:E±B"JM~*°W1fr; 

s l!X~llli:I:mJt!!Jtl! r 1k if1fr; 
9 l!X ±1 rK :1:m Jtl! ~ 11: 'Ii if 1fr , l!X ~ oo ±ii~ J£ 'Ii if 1fr 0 

5. 3. 1 l!X~§!mJtl!WJ~JJsJ.H:l!X~irutm rK lb~B"l¥litlLt, t&mJtl!¥ 
~J]!I~$~5G~r~tlift: 

1 ~tl5tf!X±j±Jt!!~lf!~; 

2 ~~l!X~±~l¥J5tlfff~Aflll!X~±tt~; 

3 ~~i!X~±~l¥J~&"*~*°~~1f~l¥J7tlfffirf..OO~ffi!Jsi. 

~J]!JJ $:'1'.i~mt~; 

4 ~~l!X~±l¥J~~m~"~~tt~~*~*°~~1f~l¥J7t 

~ m: oo lk ffi mz ~ J]! n ?¥:'Ii~ mt~ ; 
5 ~ ~ l!X~!mJtl!Jtl! r 11< "± l¥J 1t $: ~ 7t Jkxt J!JJ[*t f4 E8 lY! 

ti! 'Ii ; 
6 ~~~~*m*#~l!X~±Jtl!£~J]!Ifil¥Jffili~~**; 

7 7ttJTW1frl!X~§!mJtl!~fK~I~Jtl!~*#,J!~Jtl!¥~J]! 

]f~o 

5. 3. 2 l!X~§!mJtl!WJjj!~}~rBJRemzr4~r~tl~~J£ = 

1 l!X ~ § !m !ti! lb~ 11: * 11& l!X ~if tl l¥J {il ![ !{ff ![lb 1* ~ '\ -~ ; 
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2 ox~s~~m~~li*~m*~~; 

3 ox~s~±mm~f8mf*~"'~rBJmrar** s. 3. 2 ~5£,m 

j)R~ "'~J1L~~1£ox!Jtsf8±m%1!Lt; 

4 ox:tts ,&~ox!Jt7tIK~fL~1i/fJ1Ld/'-T 3 ~ 0 

~ 5. 3. 2 PJ!tiJ§:l:Jjiif!WJ~WJ~~ d?.~ fB] i~ 

T~ ±!!!mt 
JE 

WJ 1* ~ !'BJ Rf! 
)l 

ii!! 12{ ~{tt (m) 

~±J!Fn ii!!~~{}\*'~ ±1! ± Jj(-"Sf * 
~~ 50,..__,100 

{JJ"~~?:j '~±1!±·11:mt ~it* 

~ 
~±J!J§ ii!!~~~{}\'~ ±1! ± Jj(-"Sf * 

±1! -JN 75,..__,150 
{JJ"~~6-J '~±1!±·11:mt ~it~* 

l5Z 

mi ift 
~±J!Fn ii!!~ -"Sf ffi., ~fl±* -"Sf* {fl" 

150,..__,300 
~ 6-J ' ~ ±1! ± '11: mt lf'- -

#=JJ ~ ,#_ !'BJ ~ 

(m) 

30,..__,50 

50,..__,75 

75,..__,150 

5. 3. 3 ox:ttFo~±m~fLi*ltJ1lf&tmoxjj{±J!1oc "ox~±xt }Jj{:6 ± 
~~ o[fl] ~ fE1~lifti5E o ~ fatt ~ fL J1L 3f ~ox f:!l ~, itt A JJj{ E ± ~ 
2m ~ 3m; ~ffJIJ 'jj:~fLJ1LittA}Jj{~ ±ffimi ~ ~ 00~ 1m~3m o 

5. 3. 4 ox~Fo~itf!m~li*ffl~juJJ1! = 

1 ox~±~~E±?R~,lr*ffl~htt~~~~}Jj{&~~JJ 

it:*** m ~ ±¥-¥*fr !¥jf tI: 7t f1T ; 
2 ox:tt±~i'Ji ±?R J'~t ±?Rat, li*mD h fD!kj)R~~ "~ h fD!k 

~~~'\~~M*~~H~~~A~~~}Jj{&~~ni!#**m 

~ ±¥-¥*fr~ tI: 7t f1T ; 
3 ox~±~~'jj:±?Rat, li*m ~f*I&f-f Si +*fli~tn~ 

~ "t~ l'i ~A~~" ~~M 11< ~~HD h fO!k~~~~rj!~ ~JJ1!; 
4 ox!Jt±~~~ "~~mt±?Rat, li*ffl*-£ID!~m~~I&f-f 

itt1-T+*fliJYtJJ~~; 

5 ox!Jt±~m~±?R~,li*m~~*¥-¥n1!#f&~m~± 

mi'tff l£, *ffl D h fD!k f* ~ ®" ~ h ti f* ~ ~" ~ ~ M 11< ~ ® ~ li~ l'i 
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m-A il\~~~{ft~tlil\/Ji! o 
s. 3. s ~f*, JOCt$Ell* 11l~~ ii\tffF1J1! Mr4% ~fr 00 *tiFlt« * 
±Ifj!JJ~~J(!~))GB 50021 B"Jlf-*~J(!}Eo 

5. 3. 6 ~±J1tFn:l:m!tt!WJ~Wtf-t~J]!m~~ r~u~,m;E = 

1 ~±J1tFn~!tl!WJ~±-~~B"l~*mz~m~±J1t±~tt,*~ 

bt~&~iJ\~~~iJ\~~*~~~-JEo 

2 ~±J1tFn~!ti!WJ~~&~~~~~~~~mB"lmzmmz~~ 

!tl!£~J]!Ifi:it!+r o ~m~ rPJ ~±J1t±mt, ~ rPJ B"J±m£~J]!/Ji! ,I 

t: * §Jrj lf Elf f9!tl m 0 

3 ~ ±J1t ± 4m J_I fJ ~ m ti mz * m ~ J_I ~it tr 1! * fr ~ J_I , * 
~om~~rr/Ji!m~~~fiOO*~m«E±rwm~~~» 

GB 50021 B"J~ *~J(!}E o 
5. 3. 1 ~±J1tFn*m!ti!Wl~* !ff mz §t!r~u ~?/I.= 

1 !JJ~If'FB"J'ft<m, § B"J~ff9r; 

2 1Vt~IW-l5l; 

3 !JJ~If'F~~~t!#~*; 

4 WJ~_If'F7t~'~i5l; 

5 ~ ±J1t :l:m ±ff! ±ff!* , !ti! &L ~ ±J1t ± * ~ '~ l5l ; 
6 ~±J1t±!fWJJ]! ,fJ~ ,it~mt~~it '*~~mm; 

1 ~ ±J1t ± B"l ±41 ~'Ii , lli ~'Ii El~~~ 'Ii B"l m ~~if 1fr ; 
8 if 1fr ~!ti! 11< , ± xt Jl m tt f-1. 8"J JY! Mt 'Ii , Jt. lf JY! Mt 'Ii at , m ili 

**m~tilttrJJfil 8"J ~i5l; 
9 ~m~±J1tFn!tl!¥~m~*,mili~±J1t±!tl!¥~J]!1fi!~~ 

J]! i* )jt 8"J Jl i)l ; 
10 xtIWMLI ~ ~ffl WraJfj~Jt~ 8"J E ±IW fOJ /MI:it!1-Tffi 

~tl , m tlLYit ~ ~ r:m f)}f m nm: B"l Jl i5l 0 

·5. 4. 1 ~±J1t±B"J±_I~~m~~~1-TOO*t~l1E«±I~~1fi!ti 
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ii ))GB/T 50123 B'~ If~ *~J[)E 0 ~±t tm Jtf!7Jc~ ±x1JliJL!fJ ~-t E8 JP!~ 
'jj:iSJZ1fr MflifJ\!1-T oo **1F1t<< :5 ±_IfiWJ ~~J[ mJ)GB 50021 E8 :ti* 
~J[J£1A1-T o 

s. 4. 2 ±I ii\~B"Jii\~Jft! § M~i!Ififffi~fll ~!l±'jj:J9! "~¥i~~ 
~)£, * Mr4it ~jU ~J[)E: 

1 ~~~±g±r~~~§Mfli~fifi~~~«~~~~~ 

_Ifii~it~J[rt! ))JTS 181 - 5 :ti *~J[J£1Jt1-T; 
2 ~±tg±r~~rft! § Iifli~ s. 4. 2 ~J£ 0 

* 5.4.2 J!X:tll&±Ilit~IY!§~~* 

iJ\~ iJ\~ 
~~lkaa~ 

~Jjlj mtiF 
iJ\~J,V! § ~m±~ 

***'*It, 
~tt±, Vltttt.l!Q ± .. 

-a-1k$ '*It .. ttm Vt~ .. rfrt iJe .. n iJe .. ~ 
ttm 

± .. ~~it); ,rf!1r ± 
4m 
JI r1l ~IL ~lH& ' m tt m ~ ±' ~·11: ±' VltiJe 

m !ff. ~& * 7j( * 
~ .. nlttm~ 

m ± .. Vt i!e .. rfrt i!e .. 1¥-

fiF 
iJe '1l!it ± 

~ tL ?t tJT c tt m 
~~?:J¥~ .. aa-*¥ 

it?ttrr) 
~ .. ~tL-a-11 .. tll~?t1tl ~~± 

1it 
fliI ~ 

~,w. 

ii\ r*J *IHfL~~j] ,t;t ~~*~Jj\-Tl. ox 

~ 1HJH:R~ ~ 5Et ll !:i ~ 1i ffi j] * * io- 6 cm/s ii±l!Q~?:] 

fliI ~ B'~ li'itt± 

j] r*l••ffl .. ~~j] ,t;t 
~ 

1lt~~~'l:Jc~ ~ 5Et ll !:i ~ 1l ffi JJ :*:. ¥ 
~tt± .. ~ilel!Q±, 

7-

m fliI ~ 
~± .. ~1t~1l!it± 

fiF 

§~1*Jt.ffl 
-T 1* Jt. 1fl , Jk r 1* 

it);±' 1l!ir ± 
Jt. ffl 

x ~m ~& tt & 5; It 1Jt ffi 5Et J!t '~fl ll ~tt± .. Vltttt.mt± 
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~~5.4.2 

ii\~ ii\~ 

~JJIJ m*Ji\ 
ii\~Jjl § ~fiblfifl~ ~ffl±~ 

'iit~ fJ ?!ft e ,__, P fifl ~ , lli ;rs * ~tt±,rht~mt±, 
·~Ji[!fil~ 

ii\~ mi~ ~,&;ram• r# ±,~it B<J tmit ± 

3l:J}(~ 
=!i 1I rP1 t1l Jk 1Jl- rP1 ~ ~ ~·11±,:f#±,~it 

* *~ B<Jtmit ± 
111! ~ 

m 1itlk~ ~~*~ 1iY ±,rm-ft± 
~ 

fjf\ ~tmM Jk 
~~*~ 

~tt± ,1tJ; ± ,;f# ±' 

ii\~ ~-ft B<J rm it± 

~l!fil~~ffF 
~ l!fil~~ffF7k§JJ511J3i 

~·11±,~~mt±, 

Jk§JJCUU) r# ± , 1iY ± , rm ir ± 

- 1f~$f_j] J}g ·~jfl' ---
l!fil~~ffFlk 

*HI 1f~$]_ fJ ~ ~ fJ ',t}, $]_ 
~ iJ!tl il IDit * lli 

lli fJ pg • ~ jfl ' ,t}, $]_ fJ ~ ~·11±,~~mt±, 
~ fJ CCU) 

;rs ~ fJ , l!fil ~ ~ ffF Jk frJ :ff r# ± , 1iY ± , tm ir ± 
7* fJ l!fil~~ffFlk 

ii\ ~ $]_ fJ til ,t}, $]_ fJ 511 Jjt 
ii\ ~ §JI CCU) "-T-

~ §.~ 
~ m 

fjf\ l!fil~ ffFJk§JJ P'l•~ffl '~~j] '!ID ~·11±,~~mt±, 

(CD) ~ ffF Jk §JI 511 J3t §. ~ r# ± , 1iY ± , tm ,g. ± 

e ,__, p fifl ~ , e ,__, lgp fifl 

~, IWM l!fil~ ffifJ ,ti !n1 
~·11±,~~19J:±, 

fjf\fi [!fil~ ~ tt ,&;ram~ ,@I 5F¥m 
~it B<J tm -ft± 

~ , ~ rP1 til * 1Jl- rP1 rm ~ 
*~,{Xrlfil~*~ 

!Im 111! 
ffi X>t* Jjt 

ii* f * Jjt ' ii Jj\ f 
1tJ; ± 

mt~ *Jjt 

1t?!ft pH uL ill 1t !Im, 
pH {lL~Jjt ftf!rlkbl~~± 

m*Ji\ ilrt~~,~~~ 

ff::~ r#~ft'J&tl:*JnA~ii\t-FBt ,$i_Jl1:fr*lk-* ,~ J3t ,1{~ l!fil~t!c§JJ~'iit~ii\~ o 
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5. 4. 3 ±tl: l:t£1r*ffl ii\MLtJltl JE, ~~ML B<J !tl! IR PT nt ~ML 1ifH JE, 
:JC~MLB"J±H!IRPJftt~ 5. 4. 3 *ffl o 

* s. 4. 3 ±~~ tt:m:~~m 

±8"1~~ ~± ~!Yt~± ~± ~W; 

±~H::i: 2. 74 2. 72 2. 70 2. 68 

5. 4. 4 ~ J1X!jt IR~>J(Jtt:1-T~ ~iE%fJT~!tl!¥!ltm!Bt Mur1-T~:®ii\ 

ML, 3f !1L~it r~u ~J[/E: 
1 ii\ML*~a<J1Ji! '\:@ffl ±~**~J[111~ 5. 4. 2 ~JE; 

2 :®*ttm~B<J~~"~~~±PJ~M~~~:®ii\ML~~~ 

:®*~; 

3 nxtl±7J< ~ "~1i rra ~:®,~ffi~*X::kat, m JtjJIJ~tl /EJJ< 1fl-
rra "~1irra~:®*~; 

4 ±B<J~:®*~~m1r~~~M*"~*ii\MLB<l~*~~§ 
~~o 

5. 4. 5 nxJ:Jt±m~5.iJJtii\ML1f 1! m*tm!tl!¥!ltm!I~19:1tflln& 
I~>J( "If¥~I§!tl!£±~~f0±~~~,~ "fljtl±m 8<J ~ ~7F~w 

'ff f£ fll ttF 7J< ~14 ~film , 3f M ~ ~ -r ~u ~J[/E = 

1 xt~~mt± "@fll~'~±, ~1Jafiif J!$*X'l:1Cat1r*ffl =$ 

~ ~ ~ ~ fff: 7j( f'J C UU) ii\ ML~+* ti f'J tJJ ii\ ML ; 
2 xt 1Ja fiif Ji-¥~ 't1c B<J I fj ~ f-f F 7Jc ~ 14 tff B<J ± m 1r * ffl $lh 

~ ~~f-ff:7j(f'J CCU) ii\ML~ ~ ~ ~ ~f-fF7j(f'J C CD) ii\~; 

3 ~~mnx~±1£±&¥!lt~n&I~~~I§B<J~~~~m 

h~mf'J~JJta<J~~~,ma~~~~mh~~~urfitt~~~ 

ii\ML; 
4 1I ~ jJJ tJJ ii\~ B<J )j 1* m *ff& !tl! ¥ ~ ~1Ja w 1f 1* '\ 1Ja fijf Ji$ 

fll '!X!J!± f-ff:7Jc~14 "±mt'ff f£ ~*ffl o 1£~~JJID:1Ja mm at, m~ m 
±ff<J~~o 

5. 4. 6 '!X!J!~~mt ± "t~fll ~'~±1r:Itt1-Tx19!tl ~&trcff 5.iJJtiit~ 0 
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5. 4. 7 ~:f:j{±Ufil~ii\~Jr~m*f!±m¥~f_IIfifffi~B"Ji9:it~ 

~lifeiE, # Ji\1~% rJU ~~iE: 
1 ~:f:j{±Ufil~ii\~~*m~mlfil~ii\~o ~&fffi~iEffi~ 

*~ ,lli~m11:at, PT *m 'tJ(lf lfil ~ii\~, ii\~ 8"J lll7cffif7 m * r 
:ff~~§ ltffifJ ~ J~t/JaffifJ Zfrl o ii\~!ft* PT ffl e~ p aa~mf_I o 

2 ~~ m~:f:j{±JkJt~r12r ±~mfJ m ~at ,iJ\~!ft* PT m 
e~ lgp ea~ m f_I, 1iffJ iE frJ M lfil ~ ffifJ #it_ ff~ m ~ fr1 @I sftJ. m 
~ o fiit- @I sitJ.m~at, mt£1ilit8"Jf!IM lfil~ ffifJ zFo, itt1-T-rx 
1Efl~ @I sftJ., N~~1Ja ~, 1i~5Gfft rooiE 8"J lllFo-~ffifJ o 

3 ~:f:j{± fi~~iEm~l!*, lfil~ *~, rx lfil~ *~at, mafi 
~B"JffifJ~*~iEB"J~~m~~iE#~~ii\~B"J~N~~,-~ 

±ii\~~~&~~~r 24h Pi~iEfiFlt, t~~± ii\~m ~ lt*i~ 

~~lcT 0. 005mm/h PJ~JEfiFll o 

5. 4. s ±Iii\llirz!ft*mf_lm~it rJU~~iE = 

1 ~mf_lifir.WiJ\~~ *2stJJM:1f #~tmat, ~ur1-T*~ JEii\~ o 
xt ~Jt~~%f_IB"J~f! ,Ji\Iit gij ~ ~ Foitt1-T J& *, xti& * Fo B"Jii\~~ 
m, m?tJJIJ ur1-Tit- ,~ oo, 1c,g,!ft* 0 

2 fi\lxf 1[ ,g, 8"J ±I ii\~ /ft* ,g, *fr] ftl 1a- itt 1-T ~ft,% fJT fO 

1iffJ iA : 
1 ) fPJ - ± ~ ~ fPJ ± ,jj: m t-F z fBJ 8"J fffi WC '11£ ; 

2) JPJ - ± ~ f§ JPJ ii\ llifL r_w § m t-F B"l 1J; ~ '11£ ; 

3) f§ ~~~IL ± ~ ?t 1fJ Ii ii\ llifL ~ * 8"J it m! 'jj: ; 
4)*1! ~±mt§ fPJ ~14 ± 'jj:m t-F~~llifz 'xtii\~m t-Fitt1-Tlli 

Fol&* 0 

5. 4. 9 iJ\~fll 1a- Ji\l 1~1Ji5 r JU rJ3 ~: 
1 I~fg{&n ii\~J,V! § , ii\llirl~*li il\llifl~{4 ,jG/ftB"J I f'Flt; 
2 ii\~ jj: ~Ii :ff* f6] ~ 8"J iJl f!ij ; 
3 iJ\~mtll:B"Ji-f~; 

4 :ff*~OO,*o 
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5. 5. 1 l!X!Jt± ey ?t7'J*-13.~t}r±, gm~t}r±flltttit ± 1'?RJJrL 
5. 5. 2 m~;flL± PJf1'~t}rtJintElJt~~m:?t7'J~n ±?Rfll1t9 ±?Ro 
5. 5. 3 gm~t}r±JlJtl(J(~*7j($,fJ'l1:t~~?t7'J~±?R,~'l1:± 

?R jJ]~~mt±?R '~~?R 'rlit~?Rfll¥-¥~?R 0 

5. 5. 4 tltit ± JlJtl( /F rPJ ?R± t¥1*:1:?t7'J ~~ f01t); 8"Jtltit ±?R 'fli 
tt±fll1t9 c~~n) t¥Jtttit ±?R 0 

5. 5. 5 l!X!J!±B"J?t?Rmt~mz~it* 5. 5. 5 8"1~~)£0 

~ 5. 5. 5 '1.X:ll±~~~ 

!!X±t±5t~ ± ~ 5t ~ f~ fl 

U$E .. ~~E d>20mm ~~tl*lt:k-=f,t1-Jlltlt~ 50% 
U$E±~ 

ffHi*, lfill1* d>2. Omm ~~tl*lt:k-=f ,~,Jlltlt~ 50% 

m 1*i9 d>2. Omm ~~tL*it di ,~,@:It~ 25%~50% 
~ 

tL 
miP d>O. 5mm ~~tL*lt:k-=f,~,Jlltlt~ 50% 

± i);±~ ~i); d>O. 25mm ~~tL*lt:k-=f ,~,Jlltlt~ 50% 

§1B i); d>O. 075mm ~~tl*lt:k-=f,~,Jlltlt~ 85% 

~i); d>O. 075mm ~JJ!tl*it:k-=f ,~,Jlltit~ 50% 

~±~ ~± 
d>O. 075mm ~JJ!tL*lf;J\-=f ,~,Jlltlt~ 50% 

Ir< lo 

~ Jlltlli ± lO<Ir<l 7 

~ Jli·l1:±~ 
Jli± Ir>l7 

JJf 

tL ~ ~ Jllt ~mt Jli ± 36%<w<55% 1. O<e<l. 5 lO<Ir<l 7 
~~Jllt±~ 

± ~~Jlltlli ± 36%<w<55% 1. O<e<l. 5 Ir>l7 

~~~ ~~ 55%<w<85% 1. 5<e<2. 4 Ir>l 7 

yfrt~?R Y!rt~ 85%<w<l50% Ir>l 7 

¥-¥~?R ¥-¥~ w>l50% Ir>17 
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~~5.5.5 

~J:l±?t~ ± ~ 7t ~ fij fft 

tit rre rm ftlJ -T ± rp rMifemtilfti:i:i,tJ,£ii fj{J 30 % 

iM ~ fO ft'; fj{J 

rm~±~ ftlJ rm tit rre 
-T ± rp tlt~mtilti:i:i ,tJ,£il 10 % H1J\ -T ~ ~ 

-T ,tJ,£it fJ{J 30 % 

rm ~ tt ± rm ftlJ -T ± rp ~·11:±mtilfti:i:i,tJ,£il fj{J 40 % 

A -=f ±9=t~tt±mtiltii:i:i,t1,£il 10%13.11\-T~ f:::t 

± ~ ·11: ± fO ft'; ftlJ rm~ tt ± 
~-T ,tJ,£it fJ{J 40 % 

C~U$n)fJ{J 

rm~±~ 
~tt±rmU$E -T ± rp~·l1:±mtilfti:i:i,tJ,£ilfJ{J 40% 

U$Erm~tt± 
-T±9=t~tt±mtilfti:i:i,tJ,£il 10%13.1J\r~ 

~-T ,tJ,£iifJ{J 40% 

5. 5. 6 l!X ±1! ±±ff!~~ J]! jJ 1* 8"J ~ 1r '11: ill* ti& l!X !-± '11: mt El 7t ~ ' 
~it~ tPJ ±m~~J]!1J1* 8"J I z: *~ J~, nu& 5. 5. 6 8"J ~J[5E*tl 5E 0 

~ 5. 5. 6 ~IEJ1iJ9tJ1XfA±M~J11.f~a9~E:1i 

~ ff '!kl! 
:it~ ~~ 

11& flft l! fi1J 1tl! 
~~ 

5jJ'f l! 
1f~J}(l! Niffl! Niffl! ~ 

m~ U$E±~ 1r 1r ~H 1r l'tJ ~H ~H 

t\L± ft';±~ 1r 1r ~H 1r 1r ~H ~H 

tt±~ 1r PI ~H 1r 1r ~H ~H 

~·11:± -ar' 
*X~·l1: *X~·l1: *X~·l1: *X~·l1: 

~·11:±~ ~1I ~1I *X~·l1:±~ 
±nr ±-ar ±nr ±-ar 

iJ\ ~ fi~HJU JE 
~~ 

t\L± iM~mt±'.?R /f~H 1I 1I ~1I 
~iJ\~ 

Fu1ii0~ 
1I 1I 

iMrM'.?R ~1I 1I 1r ~1I ~1I 1I 1I 

i1E ~'.?R ~li 1r 1r ~1r ~1I 1I 1I 

1-¥ ife '.?R ~1I 'fl 1r ~1I ~1r 1r 1r 
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~*5.5.6 

~ Ji~ -~ ~{lft~ ~{t~ 
Et!~ 

ff~~ 5!ft"Jj-~ 
f-IJ:Jj(~ fflff~ ffl ffi~ ~ 

~ 1Je lrl iJ; l¥J 
~ll PT ~11 11 ~11 ~11 ~1[ 

tm,g.±~ 

rm,g. ± lli ·11: ± lrl ltiJ 
Cl!XU$D°) l¥J llJ ~1[ ~1[ 1l llJ ~11 /G11 
tm,g.±~ 

5. 5. 7 ±8"1~5Elki-¥1ft Mfli 00 *~frif~l'l<< E ±Ifiib~~~m >> 

GB 50021 f0«1fftt¥& !:3l!X!j{Ifi~it~~tt1»JTS 181 - 5 /f~L~~~}E 

1Jt1i 0 
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6. 1. 1 lli~i!~ffl -T~J]VttI.~~± '\~6'~± ~Wn~X:U¥Etttit8"1l!X 

±l±Jill.¥0 

6. 1. 2 l!X fl± lli ~ PJ * ffl 1iJi lli 1! '\ ~ ~ lli ~ 1! fl]{~* 1iJi lli 1! 0 1iJi 
llii!~ffl-Ttmr*&~k~oc~~B"Jl!X±l±tm¥;~~lli~i!n 

ffl -T l!X ±Jt itJ; ± ~ ~6 ~ * it Y '\ ~ 7j( '11: ~ M 8"1 l!X ±l ±±ii!¥ ; 1* m 1iJi lli 
i!~ffl-T~~~OC~*~'\~IIM~B"Jl!X±l±Jill.¥0 

6. 1. 3 lli~1!8"1-ia:itfO~I1f~Mfiiml!X±l±~i'\t£ '\~%~* 

i;t ±l t-t ~ lEl ~ tffi it ?t ffT 1ifH 5E ; xr * ?J!1 '\ m ~ ~ ~ :tm ±ff!~ 1k 14 ji ~ B"1 
Ifi, 1£1E.r\:~_IfiJ, Mim:i1~~ii\~1ifH 5Eftf!¥~J_I~~* o 

6. 1. 4 l!X±l±lli~fiJ, PJ fiim~±-tl!1k{4 '\~-ItJL~;fO xt=c'tWlJl, itt 
1-T IJI aiffi '\ Ji JXl , ~ ~ 1f£ '* 7J<-¥ o 

6. i. s ~ f1J ffl lli~ l!X±Jt± fF 7'J~1Jufm B"Jt# fJ ~at, m*im~ftl?R 
?J!1 '\ fl t-t ,~ ~~ fO ~ :tm 1k 14 ~ , xf t~ lli ~ 8"1 l!X ±l ± 1£ ili JgJ: it~* o * 
~~~~~~i;t~~~JgJ:-~*B"1l!X±Jt±,~~mfF7'1~m~B"1 

±-tl!¥t# fl~ 0 

6. 2 i~ i.t 

6. 2. 1 * ffl IJI aiffi m 71tff at , m Ji :ct ii\~ , 1ifH 5E lf1 agg ffti ± w oc '\ lf1 agg B"1 
~ n at fBJ fO ~ aiffi B"11f 1! o 

6. 2. 2 1iJi lli 1! fO ~ ~ lli ~ 1! Mff _I at, m * m lli ~ m ~ 8"1 lli ~ '11: 
~~, f!X±l±'f1:JgJ: '\ W~oc '\lli~ *~fOMff_T. *'1<$~, Jf:~~~~ii\ 
~ iif§ 5E 1iJi lli J¥ oc '\ 1iJi lli Mil~ '\ 1iJi lli m: ~ fO :ff~~ 1Jo r!fil ~ oc ~ ~ ~ o xf 
**flJilliOOf I'~ tm~oc ~ ~Jj\ T 6m, -~~I 00 fft~ ~Jj\ T 
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1500m2 ,Jlti!Iiim1l~IEE1J~1iY'-=f lOOmo 
6. 2. 3 l!X:tl±ffijk ±-m¥ffe~11 t~w: m, mz~w :i:,m:1:37~frif il\~1iJ§ 
5E , ill ET JM :ct~ 11 ffl!h 1* , D 11 ffl!h 1* ~ iJ\ ~ , ~it If~~~ 1ifH 5E o 
6. 2. 4 l!X :l:l ± ffi jk Jti! ¥ B"J 1£ % , ET t1t fJ\!A-T 00 ~ ;f!F Ii<< ~ 1JL Jti! ¥ ¥ 
liili~it~]ti1 ))GB 50007 B"J :fl*~]]£ it-, ffi~ m ii ffiI JM :ct~ J_lj§

±-tl! ¥ B"J 1* 11fJj!~ iJ\ ~±I iJ\ ~ 1ifH ]£ o 

6.3 ~ I 

6. 3. 1 R aggey *m m~~Aiur1-T, ~~~14 ft itatm & ~ IJiJ 
agg 0 I] Bgg ± jJ at' li}A 9=t JL" rPJ Wil@!~ R agg '-fl} }A Wil@!~ rPJ 9=t JL" R agg 'M 
~~m±mm~§B"J~fi~~IJJagg~~o:Dti!I9=tmz~~nagg~ 

tlt , ~ ilE R agg 19J: ii o 
6. 3. 2 R agg itt~ B"J ±t--L M 1~Jt'<: ±it' 3f ta~ l?JJ1? 0 ±it fr 1* * 
!!X~m AA 18J, t~JJ1J ~ mf!I, m 9=t, t-t~1.K * ~JJY.JM '~, Iff!$x (2;1 m: ~~rm 
ID Ji'<: B"J fJt 11 , l?JJ m ~ J1ti! mz ET 3 ~ o 
6. 3. 3 ffi~i! :Dti!Imz~w~m ~*,~ID! fO Jti!JJff ~141ifH J£ft it ta 
~iifnti1~,3f JJ!Itlt~it~*t!g{jJJt~:Dti!1Ja o 
6. 3. 4 *ffliff-JM~1JJ&fnif&~ffijktJLJlti!Iat ,mzJMJi1,mt37iJt~ttnti! 

I 1iffJ 5E J1ti! I fJL ~ , % B l!X :l:l J¥ OC , ffi ~ iX ~ , ii 17t * 1j( $ El Ji 1* 1ifJI 

Ini!~ '% B ffijkat '~ &: B"J * jk OCM~~~itt~ ]§- 'j]PJ ittfr 
_t &: J1ti! I o 

6. 3. s * m {J:fl * 1iM ffi m Jlti! _I at , {J:fl -ar w ffi m B"J ~ 1-=r Ji oc JJ!Z JI q~ JIG 
't~E't:R:, JIG~§£ B"J 1*JJlU, i~ ffiW AA Jf tlt1i1J 5km/h~ lo km/h, 1~ 
± 1*Ji:fl~J£5itlt§JftltPT~ ~¥U 12km/h~ 15km/ho 
6. 3. 6 ~ *ffl i~iliWffii! ffi~±-tl!¥Bt, JJ!Ixt i~ ffi§ B"J ±-tl!*El Stitt 
fi~~~~,mz~~~*~~mW{J:fl-ttr1JJ&&~*fn~~{J:fl-ttrm& 

m ~ 1-=r Ji oc ; 1~ lli ~ * § , JJ!Z xt :1:37±-mit11-=r wu ~ff: m if&~ & ImtJL Wlli 
~J_t, mz~~ m 1.K w \¥11£ 1f£11~~ or"] JJff ii o 

6. 3. 7 ~1t1£*'~1:Jt_tEf"Jffi~l!X!J!±,JJ!I~-Jt~5Et£o ~7CP~±-tl! 
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W~JjL:k-T 20% Bt, m*i&r?1J ll:ffi~!l± PT~~yfr~Wflf Z9J EJ9ttf 
Mff. , # m wt~ ffi Jk yif *'~ ~ t:f F mt o ~ lli ~ l!X ±l ± ~ll ~ )]{ ±fil * Jk t:f F mt 
Bt , M * fJ.trtl?J~ 1~ 1JL ffi 7j( ~ 7j( rig , ~ NJ~1Jt ffil t:f p 7j( ~ Mff. o ~it tE lli 
~±l± IK ITT _t, r 7J< ~m, m*i&iw-~, r?1Iiinttffff. 0 
6. 3. s lli ~ ±fil ¥ Mff. I~ ±ff! m lli ~ xt ii Z9J fll uJk Fr VF ±iJs~ ifflJ ~*st , 
Jjjz~t:fptffff._I_Iff fr] Bt !'BJ' ~yUJ,@Ff ~fii9Jxtff±Jl fJ{J~nrfij '~**12 
~~~~~~fll~fimtffff.,**fi~Z9Jfll~Fr~~o ~*Wllitffff. 

I,~ ~~~ifrJ11JL~ITT7J<~~~~~ll::kT~T 30mo 
6. 3. 9 Mff._Iiifi 9=1F~1Jti9Jr12~ Fzf -!W" ll:~1*~~7k~r@o 

6. 4 ~ fi ~ ~ 

6. 4. 1 ~ !Jt ± i-tf! ¥ lli ~ ITT Mff. _I mt it t& H§L 1r 7t Fzf * 1T , & 7t nX: ~ ll! 
Iff:M*~tt~*li~H§L~,~m~~PT*firll!I~o 

6. 4. 2 t£~!l±lli~ITTiifi9=1,JJ1Z7tfzfl&f-Ft&H§L±ITT-T*1tfll* 

7j($0 & 300m2 ~soom2 WfftP'Jm~/FY-T 1-1't&r9!tl.~o 

6. 4. 3 ~±ff! IK ~H§LBt, PT *ffl Z9J fJ fD!ltf* "D fJ fD!ltf* ,f!Fi'i~ A~ mt 
&~H§L,#~~-T*N~H§LITT~~~**fimtfit&H§lo 

6. 4. 4 /qt*Wlli1!Mff._I1!7tfzf*1T~%fi ,lli~*~~±ITT~J]! 

fl~ m t!F ~ 19!tl fll t& 1~tl 0 
6. 4. s i-tf!¥if(~fJ PT ifiliiD~wii\H§L*~~Z9J fJ fD!ltf*" D fJ fD!lt 
1* ,f!Fii~ A~~H§L~*tffi~~UJE: o ~:f:m±-tf!~J]!mffft::k-T 1ooom2 

st' 4if 300m2 1if f/q P'JiJ\~.~/f Jjyy-y~~ 0 
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7.1.1 :hl~rmffii!:©flFf~JJl!ffl~~±,~~~±fnt~it±~l!X 

fl± !fi?)j~ 0 

7. 1. 2 l!X!t±:t&~*ffl:hl~tvlffii!Bt ,ffiLJ~t~iJt~IRU!1-Ttvlff il\ 
~ , Ht 1-T :t& £ 1t % , f L ~ 1j( ff iJ , :t& -r 1j( {v: ~ r_m § 8"J J!it rJ!~ , #Ht 1-T ~ 
{ft+ ~ifli~ tJJ iJt~ fO ~ r*J ±I iJt~ o $L * !miJt~~ ~-t~ J£1Ja ~Ji *, tt-±B"J rm~*~, rm~ J3tlk~ rtJ ~%~, ?tflT:t&~~JJI!~~*, 
xt ~ iiititt1-T1~ iE o 
1. i. 3 tvlfffiif~W.~~n&1Ja ,-OF:iiE4i~m~-r :t&£8"J~1E'f'.i 0 

1. i. 4 ~tt~rmffi!~rmff atrBJ ~&ttJ, tJL~!1X:*~iJ /f ~~m JEI 
W~>J(Bt, PT*fflMi~tvlffo 

1. 1. s tt~rmff 1! !1X:Mi~ rmff 1!, :ttg W.* tm m1~-JJt~~ J£1Ja ~ 
Ul ,Afl!Izv~fntmff Bt fa] o 
1. i. 6 it~rmff1!~Mi~rmffii!, 1Ja~PT *m ±fnftlJE, m PT* 
J=§~Jj(o 

1. i. 1 tt~*° l!X!t±~ oo zrBJ 1r~Ji~~J!1J< ~M B"l t4J:1J<1t'J ~, 
~l!X!tIR~OO~~ftl;~!1X:l!X~±mJ3tttM~,PT*ffl~ftl;m~~ 

Pit4J:1J<m~ 0 

1.1. s ~±fil~±~rmfffilB"JsliJ3tmJJE:t&£jf(~JJfn~1E'ri~~ 

at, PT lEll ~ o xt ~ 1t%~ttJ Pi± 8"J !&£, rmfffil 8"J 5t% ~ *° ~:ttg rm 
~J3t~%i~it~>J(Bt, PTIEfJ~o 

7. 2 i!t it 

1. 2. 1 l!X!t±:t&£it ~rm ffi ii it Jr~, W. * tm l!X!J!± 8"J *~'ri, :t& 
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mt ,7kx~~1tt:ur1-rm~ 0 

7. 2. 2 :it~ tv!llii! 89~it ill §1J5 T ~tl pg~: 
1 m ~ Y£ rPJ f-f F 1k 1* , fiffJ 5E Jt ~ 1if R -t , IBJ fil! , f-f F ~tl 1f A fO ~ 

ft, fiffJ 5E1k 1fL rPJ f-fF1k 1* 89 :tfJ ft, f-J J3t fO tJ t--t; 
2 :nf§ 5E tvY lli rR m ll1 , tvY & w ttt * , 1' , w ttt 7t ~ , 110 ttt 31 * , tvY 

lli st rBJ *° fEJJ ttt tiF ii ; 
3 -it~±m¥± 891!11 ~ J3t, siJ3t~ *, m m~5E 'f'.i*° 1£%; 
4 tl! te l!ir rJitl ~ * *° § 89 , fiffJ 5E l!ir rJitl :r,m § , l!ir rJitl ~ ~ , l!ir jj!tl 1f 

1! j~~ itf J fiF ii jJ!tl }~~ :tfJ ft*° !tt ii 0 

1. 2. 3 tmlliwttt89*'1'ill*Ml!X±J{±±m¥~m~>J<1ifti5E ,Jtill* 
-r l!X JJt ± ±m ¥~ m st 89 ~-it w ~mo 
1. 2. 4 tvY lliw ttt 89 na ttt m flI ill* -rtr.atifj~*~~ 89 f!X±J{± 
±m¥m flI 0 

7. 2. 5 1JD tft J!$ill * 11& l!X ±J{ ± 89 5i J3t fiffJ }E o ~ J!X ±J{ ± 89 5i J3t ~ 
JE tvY EE w ttt T !ff!¥ 89 ~ 5E 'f'.i ~ * st , -ar ~ rx 'f'.i 110 ~ ; ~mu ill 7t ~ ~ 
~1JDt't '1~f!JAAJ:V!ffiw~T !&¥± 89 5iJ3t~ *~ )E T~~wtftT 

!ff!¥ 89 ~ 5E 'f'.i ~ >}< St 1f 1lJ 1JD tft o 

7. 2. 6 :ltt'tTiiJ ~~!1£ rPJ f-fF1k* ~, 1I*ffl iE1f %~iE 1fJ %:fff 
~ 89 12t--tf-fF1k if& , 12 t--t f-f F 1k if& 89 fBJ fil! 1I 1'J o. 7 m ~ 1. 1 m o 12 t--t f-f F 
1k t& ID!% JZ 'f'.i ~~ m tiF ill r4 it~ 1. 2. 6 89 ~J\! 5E 0 

~ 1.2.6 m"fflffl*1H4~7J<t&~~&tttmm~~ 

~ A~ B~ 
§ 

c~ D~ * {If: 

1Ji9:1*1Jt ( m) ~15 ~25 ~35 ~50 

~ffil:ijJkj!(cm3 /s) ~15 ~25 ~40 ~55 -@!tl ffi fJ 3 50 kPa 

rm Mt~~* fx: (cm/ s) ~5x10--- 1 ii\ {If: {£7Jup ~ rfil 2 4 h 

rm.Wt~~=JL12Cmm) 0. 05,...__,0. 12 l)J ()95 it 

• 29 • 



~~ 7. 2. 6 

~ A~ B~ c~ D~ ~ 14 
§ 

m *4 ttF Jt t& m: w: 5; Il 
?l. 3 ?1. 5 ?1. 8 fil{$$ 10%B1 ?l. 0 

CkN/lOcm) 

-=f ?15 ?25 ?30 ?37 fil1$$ 10%81 

tmlmmm5Etl3t 
(N/cm) fil1$$ 15 % B1 'ii\{4tE 

~ ?10 ?20 ?25 ?32 
1ki:F~m 24h 

m t-t f-IF 1Jcfli B"J ~it~ -1112 PT tJrF A it- = 

dp = 2Cb+o)/1t 
Arft :dp-mt-tf-IF7.Kt&~it~-1I12Cmm); 

b-m*4f-IF1.Kt&Y!oc Cmm); 
o-m*4f-IF1.Kl&J!10CCmm) o 

(7. 2. 6) 

1. 2. 1 !!£ rPJ f-f F 1.K 1* rBJ RE -ar * tm :i1f! ~ ± fi11 tJ5 ~~ t£ fl1 rm J£ at rBJ r*J FJT 

~*:It ¥0 B"J ~ tJ5 oc ~ JE 0 ~it at ' 1I 12 jg d w B"J !!£ rPJ f-f F 7j( 1* rBJ IEE 
C de ) PT* tm # 12 It C n) ~ J£ o # 12 l:t jg!!£ rPJ 14F 1.K 1* l'BJ RE !:3 !!£ rPJ f-IF 
1.K 1* 1I 12 B"J l:t til o m fl 14F 1.K If& 1I 12 c dw) PT J& m *4f-IF1.K ~ B"J ~it 
~-1l12Cdp) ,:Jt12l:tPI* n=1s~22 J2tffl o 

7. 2. 8 !!£ rPJ f-IF7.K 1* B"Jf*l3tml*im:i:tf!~~J£'11:, 1£%~*fl1 IM~ 
J£ o xt kA :i1f! ~ tt m ~ J£ '11: t£ iM B"J I 5fi , !!£ rPJ f-f F 1.K 1* Jm. :ct ii m: ~ m 
~ 00 B"J f* oc ml 1c -T 2 m ; xt kA 1£ % t£ ffJIJ B"J I 5fi , !!£ rPJ f-f F 1.K 1* B"J f* oc 
ml* tm ti: ~& J£ B"l rm ff at rBJ r*J ffii % ht B"J 1£ % it~ J£ , !!£ rPJ f-f F 1.K 1* Ii 
~~~ff±~o 

1. 2. 9 ~ #lk!!X: ~ #lk ~Ji 1Ja tt~ 14 r , ~ fi11tJ5at18J jg t at , xt mL~~ 
m~B"l:i:tf!~+~~tJ5ocPI*rA~-= 

n 

u, = ~ i~p[(T;-T;-1)- ;e-P'(ePT; -ePT;-1)] 

(7. 2. 9) 
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A 9=1 = ut-t st rSJ ±1!!¥f83f J:g Im~ oc; 
n-1JD!'lfil~; 

qi-mi filwttlf81Ja~J!$CkPa/d); 
~~p-~filw~B"J ~1JD-Ol CkPa); 

Ti, Ti_ 1-7tJ11J 11m i fil rur~na tll E8 jfil~& fllt~ Jl:st rSJ c JA~ ,g jfil 
~), ~it~m m fil fuf~1JD ~iifj 9=1 ~St fS] t E8 l1fil ~ 
OC St , Ti i!~ 1J t ; 

a,f3-~~,f&W:tm¥±ftJ:11<~14ttl:* 7. 2. 9 *JtL*r?EJr 
~/31J~~~~ltfll*m~~B"J~~-Olo 

*7.2.9 a,JJ@. 

ffF 7k !!£ rP1 ffF 

~~ *~~ rP1 P'1 12 rP1 ff F 7k ~ ~ 

$~ Uz>30% 

8 
1 a 1(2 

1(2Cv 
8Ch 

/3 n2 3n2 - 1 
4H2 [n2 - 1 ln(n) - 4n2 ]de 2 

ti: :Ch-±~12rPJffF7k~~*~(cm2 /s); 

Cv-±B<J!!£rPlffFJk~~*~(cm2 /s); 

H-± ~ ~ rPJ ffF Jj( Re '1; C cm) ; 

~ rP1~rP1P'11:2 rP1 ffFJk ~ ~ 

(!!£#-~~~ff±~) 

8 
1(2 

8Ch + 1(2Cv 
[-n2_ln(n) - 3n2 - l]de 2 4H2 

n2 - 1 4n2 

u z -zy._ oo ffF Jk ±~~~~ill fJ ~ ?:J ?t :ffi" ~-'ft oo ffr Jk ± ~ 1Jl-~ ~~fl o 

1. 2. 10 xt ~ rPJ ftJ:1J< 1**3¥ ~~ff ±fil ft{] :tm¥, M 7tJ11J it~~ rPJ 

f:f J: 11< 1* m oo r*l ± B ft{] f ~ l1fil ~ J3t fll ~ rP1 f:f J: 11< 1* ~ oo kA r ~ff ± fil 
ft{Jf~l1fil~oc,~ii~ff~~~$7tl1fil~J3tfllEJr%~E8~%-~ 

)Eiftit~>R 0 

1. 2. 11 :hl~~ff i!~ll:tm¥ PJ1£:tm~OO~ !::J ~ rP1ftJ:1J<1*!fEJ Ji E8 
11< 3f ftJ:1J<WJJmm, WJJmm JJJoc ~ M 'J" -r- o. sm, WJJmmWJJ f-t lim r? 
*13.WJJ '*~~-~lllcT 5 % , WJ;f-1- rf JlJt~:ff Y-*lr12~7c-T 50mm 

ft{]~E '# Mi*iiE1JD [1fil ~iifj rp mmf:tJ:7j(~ 'm 0 1£~ff lRJil~M 
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~I tf F 7j( r1J ' {£tu! lli IR ~ 1t ~I ~ 1i'); m ~If§ :ii 8"J ff F 7j( 1[ r1J 0 

1. 2. 12 * Jllx 1i'Y m ~ Jt ~tu! lli 1! at , $L ~ !!£ rP1tfF11< 1* ~ 11< ~ ~ 

11< !fX ~ ~~ tLff: llll fli :I! 11< ±I~ , % nX:11< ~ tfF 11< * ~ o 

1. 2. 13 x1i'Ym~Jt~ M &1! 8"J ttF1J< ~ ± ~, {X ~ ll*m )1~12 
50mm,__,70mm B"J~ttrm~ ,Jttt*mt~J§Irf~* 7. 2. 13 B"J~J[JE o 

~ 1. 2.13 JC:~mffi~~*fll'lf~*m~ 

ff% J]j! § ttr f!F 

1 JiF~tllt ~8kN/m2 

2 ?lft * 5!ii 1t TIR~l0% 

3 YF*ft iA*F~m, x& rtJ~aa ,x:rf~, M~xfill:TF 

4 Jl;!t~~~ x9:rfil.,x7H~,x7f~ 

5 tmJm ~£-e 2 m ,tfm@:I sog/m2 

n11 
tf~M~--~~n-~~~2mm~~~9:~, 

6 
IL n ii t£ rm ~ rJt tt t¥J [!!] *' rf:t 

7. 2. 14 l11J< tv!lli 8"J 7t IR 00fR/F1t ::k -T 2oooom2 
, Jtt~ 11< 00 ±fl 8"J 

r3J l!t/Flt::k-T 2m, ~l!t$Iiiii~JEttit-=iifHiE o OO:f:flill!1J< rnf li~ 
~/F~1J<m~-t1m o 

1. 2. 1s itJJ: J:m ffiffl ~r t'fil *° ~±t±itf!~ i=p ~-g 8"J tt:!W~Ia l!t at, 
m_~ m±1*}Jjt*B"J ~~~~ 0 

1. 2. 16 r:m&m~r~±t±itf!~B"Jiit!fm~:1rPrttt*~J[fr1~* A 
-j,fJJ:o 

7. 3 Mg I 

1. 3. 1 Jt~J:mlli1!n&Iltfl(r~u zv1J1ut:1-=r = 

1 Jl&Il1E*; 
2 ~~rgJ_I; 

3 fm" i~JtP m ~ ; 
4 ~ rPJ tfF71< 1*JJ&I; 
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s * m x 1t9m~:tt~rmlli1! at 00~11< f t=tf: 11< ~ ~; 
6 :tt ~ xJY. ~tl fJ± *° filr ~H>l ff ; 
1 rm & 1JdEJJ ~ , ~ ~tl !:j filr ~tl rru zv. * 1-=r 0 

1. 3. 2 kA m *4t=tf:11< t& ti: 1'1 1£ rP1 t=tf: 11< 1* at , t=tf: 11< * 8"J ,lj: tm m t!F ~ 14 
it~it~* 0 m*4t=tf:1J<tlift~~~*1t~1?, ~tw~r5 ~ 8"J mt-t 
t=f f: 11< tii /F 1~ ft I~ rp 19! ffl o 

7. 3. 3 mt-tttf:1J<t&J1Tu:IFJT ffl ~~ill ~ilEM Affi!~ rp E8ttf:1J<1W /F 

tB. H1I o m t-t t=tf: 11< t& 1lfi t1< * at , ~ * ffl tm Mt r*J ~ * f m t1< 8"J Ji t1< Ji 
1!, 1it1<if }jt/F 1f 1J\ r 2oomm o m *4 ttf:1J< t&JJTu: I at, 1r WC ft ff~~ 

~tl Jt 1m A f* jjt 8"J ~ * o 

1. 3. 4 mt-tt=tf:1J<tiJJTu:I at, f oo ff:~ 1i~~'J\rff:1:2., *11&1i 
~$_Jj\ T 1. 5 % 'f*)jt /F ~ Jj\ T~it~ * 0 m t-t t=tf: 7j( ti :ti.A i'JJ m 
~ rp B"Jif}jt/Fm1J\T 200mmo 

1. 3. s 1Ja ~~ ?tAA ?t~JJTu:1Ja, # ~1Ja si ~~tl, ~ M xJ#l~tl !&f t-t~it 
?tflf ~ ~u ~*~~ffi!~ 8"J ~5£ ,lj: 0 110 ~~*~woo, 1fili at:tt ~ /F~ 
*r~it J-Joc Imo JiTu:I 9=t ?t1J\~wooat, /F~'JI ~ffi!*~~~1Ja 

~Jtl W IR ~m ~ Jf $:11'~ o 

1. 3. 6 *fflxi'Ym~1!JJTu:Iat, 1r14% rJU ~.mJ£ = 

1 xt T 5i oc MHf£ fJ{J ~ rJnM~ tfE ' 1r ft ~!Ji~ iJe * 00~~1-¥ fJf ' 
* ~ JJTu: I if l1l , -m -ar * m $£ 19! rfil 1* m t-t ti ti: 1'1 JJTu: If t=t , $£ 19! rfil 1* 
mt-ttiR. -t1r7'J 2mX 2mo 

2 fti=tf:1J<tiJ1Tu:Illli, ~1cft~~* 00 fffiN~~ mt-t~ ~Jt 1ff, 
1?JJ ll: ~iJe~ A1J< f rm~ 0 

3 00 ~ B3 11< f t=tf: 11< ~ *° 1£ riiJ t=tf: 11< ti gli ~ 8"J t=tf: 11< Jfil J1l o ti riiJ 
rm~~ 1ff ~ft ffi ~~ m t=tf: m t-t t=tf: 11< ti rr rBJ , & * m *4t=tf:11< ti*° rm~ 
1r * ffl ~ ~ ~ § 11I ffli fifil )£ fJ{J Ji 'A:* 1-T ii t1< 0 1£ rPJ t=tf: 7j( ti fJ{J 1ff ft 1r 
7'J l§J{tru!~1E:/J%, ti* tH Jf1! 008"Jif)jt1f7g 200mm,__, 300mm o 

4 ffl tk fl~ ii 11< 11< f t=f f: 7j( ~ Bt , t1< * ~ ~ rPJ ~ 00 , ii t1< Fn ~ft 
~ _t fffi~ 150g/m2 

,._, 200g/m2 B"JX~ ±I1JJ~~ o 
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s Jt~~rat m?t ~ 1Ja~, 7t ~ &~, Jt r=rm~~Jt~1rft 
ffl ~ ± ~ 15 ~ ~ tJ t-t , m ii ~xt ffF 7j( t& fU ffF 7j( ~ ~ nx: ~ ~ o 
1. 3. 1 *ffl~7j(fmffi~Iat ,m~~r~tl~J[J£ = 

1 Wit Im B"J J!J oc .JJtJil 5i oc , }[ 1$ $ m ~ ~ 19: it~* , 1r fft} 19: 
~~)!J]jtjg 0. 08mmr-JO. lOmm B"J~G~¥f/m~~-G~¥f/mo 
1£ fft} Jm:ctfi r=r m1Ja si l?tf t?, ~~~t.Vl m~at1!i1~ o 

2 1£±~~~~~~~B"J~~1r**Jl~~r~oo 
300mm, ~ lOOOmm m±}J B"J}f 1!, ~g~±~ ~,@lj ~{t~ B"J tJL~ 
~ 0 1£ ffF 7j( if,& tr ii :i1 fi r=p ' M ~at ffl 1i'); ~ T ± ¥f ff F 7j( if,& :fL :t:t ~ Jf 
j&{,~ 0 

3 i_:E7j(1Ja~tmffiat ,m~rx1Ja7J(f*oc1r1J 2oomm, 1£~1!FW 
it Wt~~ Ms, ttt~1Ja 7]( o ttt m ~ x~im~ mr:mt:t1titJ 1Ja 7]( 11, ~~1Ja 
7j(f*JJt~m7cr soommo 1£1Ja~AAfBJ ,$L1Ja5iiJL~x~iV!~ o 

7. 4. 1 ~I:i1fi r=? B"J Jmt~~fU Jl{[tv!~ $L 'ElJ~ r~tl r*J ~: 
1 m t-tttF 7j( t&m 1£ ~ ~ ~ m 1lB w * ~ ~ ][ * 1-T '11: ~~mt~ B"l 

im~ii\ ,Jt'f1:~~mt~m§t~~ rP1 Ji7j(t ,~~~ttmsioc, rmlmttm 
~la& ,rmJm~~*~*°~~~fL~2:~; 

2 xt~ IPJ* W!li');m ~li');t-t, m*W*1-T~~ ?tfR fU ~ J2t'f1: 
ii\~; 

3 ~~ttm~J£t=t~B"lm~rfi,m1£tmffi~r*J~~~ft* 

'11: B"J J~ t9! ii i L {ft , 1£ 1Ja ~ ~ IPJ ~ f9: )lt 1-T ~ {fr + * if& Jg tJJ ii\~ fU * 
±)lt1-T][ r*J ±Iii\~; 

4 xt Jt ~ tm ffi I fi , 1± 1Ja ~ :i1 fi r=? mitt 1-T ~ rP1 ~ * , Ji1ifJ±7J< 
-lfl-11r ft~ :tL r~uJ< ffi JJ ~ r_m § B"J Jl{[ rj!tl , H m ~ tm Jl{[ rj!tl ~ t-t t£ 1titJ 1Ja ~ 
Ji$; 

s Mffit-&¥f0r!t-tffF7Kt&~t~~if~l'im~~* 7. 4. 1-1 

B"J ~J[}E 0 
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r_m § 

£1£ 
r_m § 

-~ 

r_m § 

ft i!f-M ~~ft if ta 
1¥% ~]tJJ! § 

lf!fil ~ta 

1 J:VifffPJ~ % ~2 

2 [!l!J~!l(~~it~>J(tt) % ~2 

3 * ~ n ~ Jt {iB tt ff~ mi~ ~it~>}( 

1 1JL~Ji$C~t£~J{att) % ±10 

2 rJ1*!-f-fF7Jc ti fil W. mm ±50 

3 rJ1 ~-t f-fF 7Jc ti 1EE A 7* It mm ±200 

4 1EE ArJl*i-f-fFJJcliat ff<J @I 1W-K:ll mm ~200 

5 m~-tf-fFJJcli~ tB~m~Re-;;; mm ~200 

6 fiArJ1~-tf-fF7Jctiff<J@J1fI*~ % <5 

6 itJJm~Hfrlt&t~flM~-fr* 7. 4. 1-2 B"J~~}E o 

~ 1. 4.1-2 i.Vm~fti!fiffe~,~~1t•,on5! 

1¥% r_m § ft i!f-M ~ (mm) ~~lf!:JClO~· if! :JC iY!tl '~ 

1 TY!mHIF~ -20,..._,+30 1 
4ij~(lOOm2 -~) 

2 J!1ll ±h/10 1 

a:= 1 h 7'1~m~1!1ll; 

2 f-fF7Jc~m~ ~~1!t1!1ll o 

~]t:/Jj! 

JJclt~ 

*M~it~>J( 

f!(~JE:/Jr! 

JJclt~ 

J1Hl~R:I: 

1EEAat~1!t 

J1H~Rit 

Y:fH~R:I: 

§ iY!tl 

~iY!tl:/Jr! 

ffl *fl{~ iY!tl. 

7. 4. 2 Jt~tmB~J!~J]!Jtl!£1G~fil ,ft~IHF!:i&M~itr37Ll~~~: 

1 !!£ rP1f-f~7J<1*~J]! f*oc moo P'l fll !!£ rP1f-f~7J<1*~ oo ~ r B"l ~ 
ffi±~,~tmffi~1G~B"J!!£rPJ~~fllf~~~ocM~-fr~rr~*; 

2 M~tmffiB"JJtl!¥±*fi~&+*~~W~HF2fll~P'J±I 

il\HFL, 3f li*1-T m!!m ~wilt%:, ~HFL~it ~MY -T 3 J~ o 

1. 4. 3 Jtl!¥iit!i-¥JL~il:El ~ ~ ocJlJ *im m!!m~r_ru~tJL~~~-H~* 
~~mm* B B"l~~~*1-rm~ 0 
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8. 1. 1 ~:2Mff1!:@ffl r~m!*X~~ ±, ~~, ~~m!±~l!X!Jt± 
~¥0 ~l!X!Ji±~~~~,M~M~~~~-~~:@ffltto 

8. 1. 2 ~ l!X±t±±-&¥ff.1£~ ±, 1i'); ± ~~7j(, ~1=(~ St, 1JO lfil JKJW] 

JiIM*~-~~TJt.:2ffh~g~tt~*B"1Wttm~o 

8. i. 3 ~ :2 M ff 110 IJll I:8Jil ~ ~ JWl JtI mm~ fll ±ii! r 'if~~ B"J RE~ 
M~im±ml'ffl5Lflllt1JL!lmlt~'f'.i~~ ,H~1r1J\r 20mo 
8. t. 4 ~~lKrW!tl~Mrtir*~~m:m 7. 1. 2 ~B"J~*~~~)'~, ra1M 
!~1Ja~T ~:2ffh lKrW!tl o 
8. i. s ~*m Jt.:2 fllJt~lf*irrmff st, Jt~1r*m ± ,1i'J;E ft~ 

~~,if! PI *fflfll1k~~ o 

8. 1. 6 ~ l!X !Ji IK JWl [II {ljR y 1i'); ~-t EX l!X ±t ± 5.i oc ti 1~ st ' PI* m :JC 1i'); 

m ~ft~ ttt: 1k m ~ o 

8.1. 7 ~~¥±~Mff€f 8"151nocmJg~¥7f(~hfll~Jl'f'.i~* 

st' :1f1lJ1EfJ~ 0 xt ~ 1t*~1M ~ £8"1±-&¥' ~ MffE B"11t*ilfll~ 
BJ IJll ~ oc rt it~ it~ * st , 1f 1lJ fE1J ~ o 1EfJ ~ st 1Ja IJll 7* oc m: lII P'l ~ 
¥~BJfifil~oc~1r1J\r ss% 0 

8. 2 i!t it 

8. 2. 1 l!X ±t ± Jt. :2Mff1Ja [111m[II1r ::k T 1~ Jl I~~*~ m! B"J l!X 
!Ji±~¥ fr1 lII o Jt. ~ tm ff 1Ja fifil fr1 lII ::k st M 7t IK 1Ja IJll , 7t IK 00 f/q 1r 

~ 2oooom2 ,__,4oooom2 
0 

8. 2. 2 xtJ±I!f.W!t ~14 ~M B"J~~, ~1£19t ±EX~~ ±±ii!¥, Jt.~ 
Mffm~i~ittlti/G1f1J\r sskPa; ~1Ja IJll rR±~~{1fj[~, fffi~* 
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J&~~±*iti{Aj~nf~Bt '~~J:ITTfffiiJ~~if-Oi~][Jj\-=f 80kPa 0 

8. 2. 3 §~~rvffffiiJ~1J\-TtvffffiiJ~~ittilat, PT *ffl~~frl:lt 
~II*~rviff, §~~rJL~JIE;X:1Ja rm at rBJ /Fm JEifi~>Jtat, PT *ffl 
Jt!i ~ rvi ff 0 

8. 2. 4 ~at fr17tfil1Ja w~flf: r, ±fil¥rJL~Jl fr1 rm ta oc PTt1' *~~m: 
~~A it-o 
8. 2. 5 ~~frl:lt~J9C~tvfffat ,:lt~1*ft9~m~1i !:j1l~rvfffJt1~~ 

m~ ,xt-r~ftN*X~±Jm_t:ft~JUi~iE~~rviff mi~ 1od sl1!1-T 0 xt-T 
~*71<$a9~~~±, illi£1l~rviff~~ 20d~30d fil:Jf~~:lt~ 0 

8. 2. 6 *ffl ~:2 fr1:1t ~Jr}(~rvf ff at, ill 7tfil1Ja ~, 1Ja ~:ctfi ~ ±fil 
¥ rPJ 1Ja rm fK )'r ft919!~ rPJ 1il f$ J! $ill 1j\ -T 5 mm/ cl, rJL ~ J! $ill 1j\ -T 
30mm/do 
8. 2. 1 § :It ~ * ffl ll 11< at , ll 11< ITO fJl ill / J \ -T ~ :2 rvI ff 7t fK ITO fJl , 
t~ 11< 00 ±II )'r ~ Jl!IJ RE 7*I * it ri\J Jt1 f% ft9 RE 7*I 1r :X -T s m o t~ 11< 00 ±Ii ~ 
It/F1rx-T 2m, ~ocillJi:ct~5E'f'.iit-~J£ o 
8. 2. 8 11< .IfL ff F 11< rlH~ ill Jl. :ff ~ M- ft9 ~ 11< 'f'.i fr1 a~ 'f'.i , tJ t-t 1r * ffl 
*~11/F:X-T 5%ft9~1i'Jip;X:fil 1i'Y, J!Jlt~1[1j\-T 0. 4m, 1i'Ji*4 ft9~ 
~*~~1[1J\-T 1Xl0- 2 cm/so 
8. 2. 9 11< .IJL ttF 11< m !if ~ill~ ft ttJ: 11< rm~, rm~ t~ rtJ rBJ RE 1r 7'l 
6m~7m,~rPJfBJRE1f7'J 15m~30mo 

8. 2. 10 ~ 1I f-fF 11< * ~ 1r * ffl m t-t f-fJ: 11< tJi, fBJ RE 1r 7'l o. 7m ~ 
1. lm, lr*ffl iE1f%E;X: ~ff31~ {ff ft o 
8. 2. 11 ~~ rvi ff~1ItfF7l< * ~1r3¥~*X±Fzf, {S ~illittA r ll~ 

~ 11< !if o ttX ±!if 1* l!1 at , xt ~ ±ff!¥ J¥t ~fl E;X: ~ J£ 'f'.i t£ ifltl ft9 _r fi , tr 
~f*ocill 1££-Tte:~m~ ITOr 3m; xt ~ rJL~t=lifllJ ft9 _If£, tr~~oc 
ill-JEifi~±tf!¥~~m~Jlft9~>lto 

s. 2. 12 *fflx1i'Ymfzf1l~rviffr!at ,illr4~rjtl~~J£ = 

1 tr~mt-tf-fJ:1J<fliftJ, 1£±m ITO illJGtm~~Fzf mt117'1150g/ m2 ~ 

200g/m2 ft9fjlf-}~~_Q{ff; 
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2 mz fftl ~ 7J<-¥ rm if , rm ~ *l rP1 rBJ m~ 1I 7'1 2 1-tr ~1Vf-t t-n: 7J< tli rBJ 
~ ,~rPJ f8JR1!1I7'J 15m~30m; 

3 &~mt-tftJ:7J<tJi1I ~ 7J< 1f rm~*m ~~hAtt t~#gj:~tL 
11!15E, J=l: _t Wfftl~ 1 ~mt it 7'J 2oog/ m2 E8 3C@ ±I:ffl; 

4 3CW9m~ftJ:7J<rm1ftt#1~t~mz~ir*~_mm~ 1. 2. 13 ~E8 
~_m}E 0 

8. 2. 13 Wit/m1I*ffl 2 ~~3 ~~6itff~~~Z3*rilmo -~ 
Wit/mE8tt#~*mt1ir* 8. 2. 13 E8~,m5Eo 

* 8. 2.13 {!t~~l¥Jj17ft~3J( 

!11J\ttm51illl c MPa) !11J\~~f$K$ ii Jj\ 1I j§ !WT~ 51il 1l 
JJ11l (mm) 

~rPJ ti rPJ (%) CkN/m) 

18. 5 16. 5 220 40 0. 12,__,0. 16 

8. 2. 14 ta 11!1 IK rm mJ lili:Jf tzW !trig, Witrigi*ocM 1E£-T /F J!7J< "/F 
:i!~~TWITff~r o. 5mo WitrigJftz~X1EBtfilPJ1I~~WitJmll* 

A~ITff ~r 0. 5mo 
8. 2. 1s ~ta l1!11KJL1JF.:i!7J<J!~~$Jtf* at, w ttntMF:1I*m ~ ± 
Wit!fl o ~±Witiflff J!1oc/F1I1J\-T 1. 2m,!fl1*E8~~t5l*itlili:}c-T 

15% ,~]lf*~Ml]\-T 1X10- 5 cm/s 0 

8. 2. 16 *m Jt~ fn:Lt~~irrm&st, wit ~_r r :ttg mz~ft1*1? 

~ ,f*1ft ~ey *ffl±If,Q!fm o 
8. 2. 17 :lt~Bt, 1I7tfflAI:lt~~ oc7'J lm E8 q=t@W);~~n m 
~tJt-t, J=t:~:Lt~tJt-t PI m~~mfJJXJtt:fr:Lt~ 0 

8. 2.18 flBJt~~*1I*mMtit*,J=t:1¥Lmw¥/F1I1E£-r 1. skw, 
1£Jtt:t=cfLitf~~~r ,J=t:Jt~ffiJ/Ffil1J\r 95kPao 
8. 2. 19 flB Jt ~ ~ * 1I :ttg ?=J :ffl ft 1£ :JJa 11!1 IK rm WJ , -tfL ey ~ it :ffl ft 1£ 
:ba 11!1 IK 4t W , & ~ ~ * E81£ i&J [if fR 1r 7'1 900 m2 l!U 11 OOm2 

0 MF: I 
5MflH1i~~*Jf 18~itfil)c-TJg,~f8 so% o 

8. 2. 20 ~ :ba 11!1IK*~7'J $Jt)!1 E8 Mi!FX±~ H ~~ JilF:I ~Xi Bt, 1r 
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* m-= fk 9t ;_m JJ r! o JfcA I 1r ~ m t-ttt~ 1k ti~ fJT r!X rJt m *X ± ~ ~ 
$ ' ~ m t-t ff F 7j( ti flHm 1j 1I tj< ii tj< ' ~ M ~ ~ JC f}j ± _I :tfJ ' fl~ }§- M 
wtt~M-~'**~r!X~m*X±~ocm~5~*fi#~~-~ 
tVi ff 9t ;]! 0 

8. 2. 21 xt-r x &IJ ~±m¥, Jt &IJ ~ oc fOrJL~it-M 7tfJT x fifil ~ l2SJ 

~~~n[UJ 0 

8. 3 Ml! I 

8. 3. 1 ~If!J MXtffF1ktJ*4 ,Wit/mfO~IiR*~JJlt:ii ~tiff~* 
frt&~, itf~ 511ff~~m o 

8. 3. 2 mt-tftF1J<ti~IMr4it*tJll.tl1m 7. 3 l)B"Jffi*tJll.JEo 
8. 3. 3 1i'Ym~ i=r ~rm 1j~IMt-rit _f~Ll tJll.JE = 

1 rm1j mz1trffF1k1i'Ym~ i=r rBJ; 
2 rm'lf zrBJ M*ffl lm :rm,_ :rm~ -=:rm tj<~ 1P &IJ ii tj<, ii tj< * 

OC/FM!J\-=f lOOmm; 
3 rm'lf&~ii*#~tvrffM~i=f:lM~~M±m¥~%; 

4 rm1jili~9tM*iJEWit~~*o 

8. 3. 4 ~~~tvrffr!*fflx1i'Ymfzfst ,Mr4it*tJll.tl1m 7. 3. 6 jk 

~if§* ~Jll. JE 0 

8. 3. s ~ -~ fn:lt~ll*ittvrff*fflrf1ktvrff st, Mr4it*~Jll.mm 
7. 3. 7 jk ~ ffi *tJll.JE 0 

8. 3. 6 WitrtJ ~7ftz ~ @JrlMr4it T~LltJll.JE: 
1 wtt~~ocfO~ocMm~iRtt~*; 

2 Wtt~~@J~B"J~±M/F*~~#?tfzfff~; 

3 *it rt) ~ ~ m t-t ff F 7j( ti rff J11:fJ!1$ A ¥U 7j( f- ff F 7j( f1J: Fzf rp ~ 
i*OCMj(-=f 200mmo 
8. 3. 7 r!X~±±m¥i=f:lf¥t£~1k~~Bt ,M~li~~~Witil ,Wit 
fl llJ *ffl XJ.. ffF~r-¥m, ~ttmli15:/Fli1J\ -T 7oomm, 1ttj< ~oc /F 
1f1J\-T 2oomm,~m~r-¥M:M:l~, ~5 ±Wit fl ~i*oc J~oc, ~lt*il 
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*itfll~~*~mz~it~it~* 0 

8. 3. 8 WitJmfltt~mz~itr~Ll~~J£ = 

1 WM~rmzfltt~~~x~±I~; 

2 W it Jm 1Ja _I § ~ JiI K $l j( r 1Ja l1fil IK ff:l $l JiI if 4 m , ~ 1Ja l1fil 

IR ±if! Jfft ~ 14 !t ~ at , mz 1Ja * w it Jm 3f t~ sfil fltt ~ ; 
3 ~Wit ,rm*m ~it1!11tt~ at, Jm ~mt~ ~It~mz,J\ r 

15mm,~$l~~it~ ~~M~3f~~ ,~lrrnJmzlkatf~*~; 

4 fftl ~ mz kA _t JXt f,UJ~ 3f ~€1 , fftl Jm at JXt JJ ~ mz * r s ~ ; 
s WM~~~WMJmmz~~~OO~OOffti~o 

8. 3. 9 MI'=lM l'BJ mz~ '/itfi~ Wit Jm, ~t-9lmzlkatf~*~ o 
8. 3.10 MI-:2~1}~{iLJifO~!imz~it~it~>lto 

8. 3. 11 iJ\MJ'={at l'BJ Jfijj 4d~ lOd, ,bt~('O] »!$llkat ~fllL 

8. 3.12 iE:c\:Ml'=l~~Jmr~'.2ffJJ'1l~it~it~>lto 

8. 3. 13 w~t~_t:tt~MF:Imz~itr~Ll~~J£ = 

1 :tt~~'1l%frWMJm_tM~~~~; 

2 :lt~MF:IatrBJfll~~fijf~j(1J\$[~it~it~>lto 

8. 4. 1 MF: I :ct~ 9=1 mz xt ±m * tJL ~ ,J~ r Jt. :2 ffi JJ , =IL !mt 11< ffi JJ , fmtl 
rilJ fil ft fO % ~ tJL ~ itt fr Mir r_mtl , I f_i ~ ~ at 1I xt 1Ja l1fil IR)'~ 1mtl JiI flt 1il 
ft ,WJ Ji1~1A~ ~{Jilt fO tJL ~, f-tF?kfli ~ $ ~ ~:2 ff JJ itt1-T Mir r_mtl, 
~Mir ~tl 1Sl =H mz fr tr~ m t-t ttF 11< fli§ , n~ wit Jm~ ~ ~ o 

8. 4. 2 Jtt!¥:ftt~tJL~itlk l!fil ~ It-ar ~w~:rm~~tlm~Wtf-t** 
~~mm~ B ~~~5Eur1-Tfi- 0 

8. 4. 3 l!X iJ! ±fil ¥ 1Ja l1fil ~ , 5mzitt1-T ~ tm JJf( 1il 5li It fi 1,mtl fO ~ tm I&± 

Ik ~ ~ iJ\ HFL ' ill ey * 1-T 1Ja l1fil E ~ ±fil ¥ * ~ JJ fi 1,mtl ' ~ tm 1Ja l1fil ~ E ~ 
1,mtl ii\ ta*~ it ~u J£ to fifil ~x * o 

8. 4. 4 ta l1fil ~ ~ Jtt! ¥ ± fi 1,mtl mz fr tr~ m t-t ttF 11< fli ~ itt 1-T , ta l1fil § 
~f&1j!tllJtrfrlEJJ~ 3d~sd §Jlt1-T o 
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9.1.1 5i1f~,§ti55i1fli:1*~f0~1J<5i1f~,~ffl-T~J]!f1LI! 

*-fl± ,WJ;tm~~ ,i& ,Wntm~ti±~l!X!l±±m¥, kA~~~rfw~ 

5EJ!1LtWn ± ,WJ; ± ,~Jl± ,~Jl±~~'f'.i±B"J~!l±!tl!¥o 
9. 1. 2 5i 1i~I f!J, ill1£fI 1~*'1'.i 8"J tm!tl!_t:itf 1-Til\~'f'.i~_I, ~ 
}E;jt~ffl 'f'.i jJO ~ ~~* fO ~I It: o il\ ~ fR ~ii ill lN if& tm !tl! ~ ~ 
fj}jt ,Ifj~~m ,_Ifj?R~~~IIt:~~}E o 
9. 1. 3 5i1f~Itm!ti!illJfLlf ,illfi~jj(~jjf]LB"J£ii o 

9. 2 i9: it 

9. 2. 1 5i 1i~i~:it ill §tiStJ~ ff~~, 1f Jg fBJ RE~:ffi I ,lftJg 1f m 
~ ,1fmJMi~, mrFoM~1fmfBJfKatrBJ f01fmm~~ P'l ?11. 0 ~1J<si 

1f~ r6J ill §1i5~11<*~, t4J:11<* ~~~J!i; 5i1f I1*~ r6J ill§ti51f 
fi 1112 , !lf-t~ * , :i:fil Mm 8"J JfL ±1J 1f 1JL ii~~~ o 
9. 2. 2 5i1i B"lfI~~fJD ~ i*J3tilllNif&~!l±m!tmilt1f ~!tl! fR~~ 
liffJiE o 1£~Yilt~~t-t~~~at-aJit:* 9. 2. 2 tv!1ti o 5i1f~B"lfI 
~~fJa ~i*ocillkA:i:m ~1f w-~; xt ~ !l ±!ti!¥ lli 1ft * 1f *ti~ E 

7c-T 6000 kN • m Bt,5i1iB"JfI~~fJD~i*OCillJfil:i1il\~i}ij}Eo lli 
m*-fl±rlw~Woc7c-T3m~-aTrt:m!fifi~~~«~~!ti!¥~J]! 

i!#~~mJ>JGJ 79 tit1-T o 
~ 9. 2. 2 ~i~5*~B~1Jll ~ i*llBHiSfH ( m) 

1(! ill ~ ill ff~ m~tL .. ~tmtM~ .. ~c Wn) tm~·ril!X tt± .. ~·jj:±~ 
%l-t1 

CkN • m) :11!± ~, ~~ -5Ef!1Jjvm.~tL±flw~ l!X:l1!~ ~ti± 

1000 3. 0,-.._,4. 0 3. 0,-.._,4. 0 -
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~* 9. 2. 2 

-~*~*~~ m !If tr ,. ~ 1it ~ ~ ,. ~cw n) 1tt tll ·11: ux f;} ± "~~·11:±~ 
fkff 

CkN • m) ~±~,~~-~~~m!l!tr±~w~ ~±1!~!1!~± 

2000 4. 0,__,5. 0 4. 0,__,5. 0 -

3000 5. Or--._,6. 0 5. Or--._,6. 0 -

4000 6. Or--._,7. 0 6. Or--._,7. 0 
*-~~ 2m 

5000 7. Or--._,8. 0 7. Or--._,7. 5 !)) rmtr 

6000 8. 0,__,9. 0 7. 5,__,8. 0 ±~w~ 

9. 2. 3 si 1f B"1 &l1!i ~~ ~, m *ii r!X tt ±~ JJIJ "~a tiJ ~ill!" ±-m -r 7J< 
{iL "~~jc1J\ fO ~it~~~ :ha~ 1* oc ~ lifD 5E, !])\PI :ii M ~ :Lm ii\ 1Ji iifti 
JEo 1tJ;±~fil*-fr±±fil¥PI* lOOOkN • m,_,6000kN • m,l!)(!J{±W; 
tt~~~m*-ir±m~~~w~~*m~~~~;~tt±~~*-ir± 

±fil~PI* 800kN • m,_,3000kN • mo 
9. 2. 4 si1ftt#~~B"llifD5Em~itrjtl~,mJ£ = 

1 1f ,~ 1tl rt~* w l!X tt ± itl! ~ ± 'tn ?£ fO ~~{:ha ~ 1*oc 1ifti J£ , 
-ar *m~J21_1fJ% "1En%~Jtfm1tlrt%~ 0 

2 1f ,~ fa] fill~* ii 1lfi 1Ja fi1I ± ~ W oc fO ± J]J: ~ 14 ~ [51 ~ tffi it 
1iftiJ£,~WocjcfO±J]t~B"J~~±~m-~1f~~fill~~sm,_, 

7 m; xt ±~*3t1' B"J 1tJ; ± ~ -)1!i 1f J~ fa] fill li-:tJ 3m ,.____, 6m; ~ = J1!i 1£ 
~ - l1!i l=f fa] :ha W ,~ 1f o 

3 ~,~1fitr~m*iiflfi1Ja ~ ±~woc "*~ ±J]t'tn?£Ik~m 

~*1ifti5E, m~1fitrat ±~fil1iffi~iiii*, Jm J2I~~®iiii1J\ 0 m 
*-ir±*ii~ "*&±*3t~!~~m~~*3t:7cat, PI* s rt;,_,12 *; _t 

mm *-fl t-t B"1 ~ ~~ l!X tt ± ±-m ¥ -ar * s * ,___, s * ; ~~it ~ tt~ 7J< m J1lli: ~ 
J_IB'f PI* 2 rtr,_,5 tlro 

4 ftJ 15~l1!i1f * fBJ IWi at fBJ m *ii ± l=f MrfL ID1t 7J< ffi JJ B"1 1~ ~ 
~?£lifD5E, ~{Ijjcd/'~1~~~t-tat, PI*ii±fil~±B"J~~t£f0~7J<~~ 

it~*Jl<{iL B"J atrBJ lifD5E o xt*Jl<$~ "~~~ ±~~w "~~tt*3t~ 
B"J ~ll't1: ± fO ~t£ ±, ~ 18J ~ 7d,___,14d; xt1!1J ± "±fil r 7J< {iL~ 1££ ~ * 
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1Jc$$X1J\ B"J l!k±Jt±, 1r fBJ ~ 2d ~ 7 d 0 

s ~*~~m*m~¥±B"Jtt~~~m~*~J£,li~2~~ 

4 ~ offi~ Fz!l-f JJt 7c" ~ ~ * ~1J\" * 11<-$ r@i at 1tl 7c fi, & zitl1J\ 
#; i:!:i' * r:=:: ~ p r 1rr.. Ab _g ,'~ * 1 ~E! 2 ~E! 'U:t 0 J\\'\ ~ Ji=t H VA y~ ~b 11! tJAAJ~ ~ ~ ~ 0 

9. 2. s m*mmzt~J:E 8"15£~~~, m ili 5£~ii\~1i~, m:1-=rii\ 
~oii\~~*-~~~~Fn,m*M~~±~~#~ii\~~~itt 

1-Tf&1J]~ ,Jt ~~f!Jr,OOHJt~mm:1-=rxt t~ ,*m5£~~~*~5EI~*m 
B"J~JJ!IZ:~~ o ~~*)JD l!fil1*Jjt$Jtjcat, QI *ffl5t~5i~ "~it 

!!£ rP1ffF1J<1* "m r@i~~fil 8"11i~ ~~it ~1fil~¥~J-9!1i~ o 
9. 2. 6 5i~~£ff(~iJ*¥{1Efim:tm:ct~~frt~fijfii\~ "1*1Jl1J]HJ\ 
~±Iilt~f1(~1-T 00 ~f~/f (( ~1JL~¥¥mfj~it~Jl!.fl1 ))GB 50007 

~JE ,f;Jzv~itat-tl! 1:lJ*M~IR~~fiiBJE o 

9. 2. 7 5i~~¥~%it-mr4%~1-T§fil~t~lf\\~iJL~¥¥filtl~ 

it ~Jl!. m:>) c B so o o 1 B"1 :ff-* ~Jl!. J£ 0 ~ Fn :ff ~~no l!1I 1* JJt r*J ± FzI B"1 & ~ 
mAm:tm:ctl*&~ii\~±Iii\~~JEo 

9. 2. s ~1J<5i~~~itmr4%r~tl~Jl!.JE: 

1 ~~~*Fz!±~~~~r*&*Xr@i"~~~~*~~~I 

~,lr~*fflAI~~~r*&~OO±Jt-JEJ-f}jtB"J~Em~~~' 

~~r11<1Jl1~-T~~[fil L2A r 2m~3mo 
2 ~11<1*JJt»..~11<1~~ at fBJ M* M ±~ ~1tt~ ~¥:ff ~~1JD 

[!fil 1* Jjt ~ JE ' * M 1£ ~ 7j( J]fil I AA fBJ xf ±-ti! r 7j( 1Jl * 1-T ~ ~ J!ir 1,00~ ' 5£ ~ 
MtII~~r*&m~r~J£B"Ji*JJt;~±B"J~~tttt£~~~~ 

at ,-ti! ey fl}?Xitt1-T AI~1~~ r1J< o 
3 5i~MiIIli~* 3 ~~4 ~,!ft*~*~~ey}A 500kN • m 

~~~1JDiLl7cr~~r 2000kN • m,~*IZ:~~M:im:ctil\~, 

*m~~~*~*~J£,~$~*~*Fnmm~~*rmm:fim~ 
iiMffi 0 

4 4ii:~5i~ fBJ ~Bt fBJ li*m l!k±Jt*X± r:f Mi DfL ~11<ffiiJ 1~ 
m 80 % L2A_LEFf~BtfBJ~I~~~~JE o 
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s ~~~~#~~Hx~~B"J~~m~~:ffft*ttB"Jg~ 
:itt 1-T ii\~ , :Im tt ~ ~~ ~ 1]( ~~ * , ~ tJL:I: , J:fil T 1j( {V. , f L ~ 1]( ff f1 1lir 
r~~ ,J:-m rm~i~ kA&~iru~ fil1Ja l!11~~*1if@JE~ilifi~ ,~*~~, *~, 
rBJ~atrBJ, ~~1j(B"Jmt~atrBJ~MII~~o 

9. 2. 9 5i~ft~i!~itmr4itTjtl~JQ.JE: 

1 5i~ft~~ttt-t1r*ffl~WC~~B"J~E ,U¥E ,1if1-~,J!m 
:tL :lft ~ m fJ! *-fl , ~! ~ tJ t-t , MI I 1lli 1r 1£ ~!Ji±* Fzl ~ ±t P¥ oc /G 1J\ -T 
1. Sm B"Jfil*-fl± o 

2 s£3f1t~1fxB"JKocm*W±~~1ttfflfi~~,liB"J%~,* 

~ '~~ ,±tt-t'ff~~fj(JE 0 

3 ~&~ft1r*ffl~~-~%,iEn%~fto~~~m*W 

~ % ~ * fO J:fil ¥ ± 8"J * ~ f1 ~ JE , x ~~at PJ ~~it :ff~~ 1Ja lfil 1* 
oc 8"J o. 8 ftL 

4 si~it~ ~it at, m M 1il J:m rm m ~ m, #1£ ii\~ at~ iE 0 

~~it~-*~*~-&~ili~~m*W~~~~1ifti5Eo 
s ·s£~it~i!iJt~n~B"J1ifti5E ,mr4ir7-fs:~JQ.111~ 9. 2. s ~B"J 

~JQ.JE 0 fi~~r_m § ~:1tt1-T~~~fr1fiJt~fir~~ *~fl ffl ~*m-)7~, 
~m*mmm~~m~~fltt~~ni!,:ff~~~&-ar*m~~ 

rt: ,~1!fft~~K1!L&Jf(~}J ~W~oc~f*oc8"J~1to 
6 ~~It~~¥1r*-~~~m~~1ifti5EB"J~%m_rr_ 

1Ja lfil g 8"J ~ ¥ ~ % , xt ~ T J:fil ¥ ± 8"J ~%PI* ft~ Jfx tJ t-+ 8"J ff f1 

tt~~ it-1t ~JfXT ±Fzl 8"J mna mn, * ~1-T oo **~1t<< m1JLJ:m¥ 
¥1iili~it~JQ.1!1 ))GB 50007 B"J:ff *~J[JEit-1if@ JE o 
9. 2. 10 si~ft~:ff~~1Ja lfilf*ocm*tm¥8"J ft it~%1EI~~¥8"1 
~JE~>Jttait~~i:J\Yi~ ~ J:fil~:®1iftiJE, :Im #/G1r7cr Sm,*™ 
~§~~at/G1r7cr lOmo 
9. 2. 11 si~tm~B"Jfijrwi~1Mm~~:rm~~tt±ffln&I±Jo¥~-tB"JJ& 

7t ~W~'ffl£ ,:l:mJ:fil~itt~~ ,¥1iilit~~ ,si~~~ ,IfiltJL~~~ 
*'tair~:®g~~lllif§B"J~~~~~ir1iJ@JEo 
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9.3 ~ I 

9. 3.1 5i~MP:IffLJl.~fk89mfflill~%TjU~~J£: 

1 ~~m89~m~hey*mm~~~~J£o1r*ffl~m~ 

n 11 1st~ _t 89 Jfl *A~ mm~ Jtim ~ m ~ *, ~ m ~ oc 1r 11 
sm~3om; ~ill at lr* J&~ I1b n ~ ~ Jt1fil ~ ~nf MP: l?JJ 11: W ff fr5 
1cp, Jfl wt~±-m&n 1r1J\ r ±-m£ *~h ~~m: m~ :ft J!X!J!± _t oo~m 

3¥il±~Jm£~ U!frMP:I o 
2 ~lilr*ffl IE ttJBWJ1fltJ ~~lfk1fltJ 89 f-~li, Jffi:il1r11Bt~ 

40t 'fi~ [if f,Q 1r 1'J 4m2 ~ Sm2
' m ~ D 1~ Jfil ffi j] 1r Jg 20kPa ~ 

80kPao xf~'l1:±~1Ja [fil i*OC 1j\ r Sm at1rJOC1j\{J[; xf ~'l1:± '\ * 
1Jc$1J\r 2s % 89 ±~1Ja lfili*Lt*r Sm at1r:IOC*ffi o ~fiill~Ji 
~Yr ~ _t Tm-Ji 89~fL, fL121r1J 2somm~ 300mm, MP:I 9=t 

mif*i~~fLJilflk o 5i~ Ji~ttm~ oofJl1r1J 1. Im2 ~1. 8m2
, m 

~D~Jfilffij]1f1J 80kPa~300kPa 0 

3 rtmat1r*ffl~ JEU$5ioc '\1f{j!~m 89 § iYJJm~~ o 
9. 3. 2 xtr*X~~ J!X!J!±~Jfil' ey **~7j( '\:ft*~oo~m~±~ 
Im£~ U!frMP:I o 
9. 3. 3 §Jtf!T1k{iz~Jfil* 2m ~ T ll*~11~~t§~±at, eyBJ~ 
U! 1-T ~ill ; § Jfil T 11< {iz $Jt ~ ~ *~ P1 t§ ~±at , 1r * ffl AI~{££ Jfil 
T1k{iz~OO±Jt 0. Sm~2. Om W89*11.~±tJf-L5U!1-T~mo ±JLP'J 
~ ~ Jfil P'J fft 1k fill lk at f-f J: ~ o 
9. 3. 4 § 5i ~ JilP:IYf ~ 1:. 89 fl& iYJ xt~~ Jli}ti}( !fo/J ~~ fk ey ~~~ 1:. 
~ % ~ n(n] at , MP: I lJtr fill lf fY3 ~~ iIT Jfil _t '\ Jfil T Jt C ~ ) i}[ !fo/J ~ ~ fiP f-tl! T 
~tX 891iLJi '\¥liili*Alkf~~ ~ o 5i~fi Z9J 89~~~'2; /G1r1J\ r 
20m,~ A~@fi '\If'f:at/Gfill1J\r SOmo MP:Iat ill EE ~~~ifr}ti}( 

!fo/JJ.IT~~~~~ilJ,#fill~Jifl&iYJ~~~ofl&iYJ~~*~ey** 

fW1 fl& rtJ ~ m MP: 0 

9. 3. s m *MP: I mz lk at * J& f-f J: 1k m MP: , l?JJ 11: ~ ±Jc f/q 11< , no lfil tK WI 
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~ m ~ IIJ4F 7J< rtJ 0 

9. 3. 6 5£1f Af[I1rfl(rYU ZV.Wur1-T: 
1 1g;]!3f+~Af[_I:l:m±-tl!; 

2 fJF ili ~ ~Ji Jf I~ 1il ff ' * 191~ ii :l:m ±-ti! ~ fj ; 
3 ®£m8Jt1il, ~1fimxq"fl1f ,~ 1irff; 
4 191~ ii3f ftJiiIW ~fi; 
s ~1fim® ffi ¥U m5E ~ oc, 1~1f imB3l ~ § ffi r 1i Fo, li~r ffi 

~ ' 191~ ii ii IV! rWlJ fj ; 
6 £ ~ zv W 5 , fl(~ it ~,f 5E 8"J Jf rtr m ~ :& t£ ifftj if;j Ii , 5G flX: ~ 

~ Jf I~ 8"J Jf * ; 
1 :m~ZV.W 6,5GflX:~~Ji~W3f,~B"J3fitr; 

s J=tHt ± m ~ 1f :lfL :1:i + , * 191~ ii tm ±-m rWli fi ; 
9 t£~,mJ£ 8"J 1BJ ~at rBJ Fo, * _t Ji zv. m ~ ?X5G m: ~w 1f ili:ii 

~ , 11} m 1f£ tm ii rm 1f ~ tm ±-m ~ ~ t~ ± 1f ~ , m ff Fo ¥91~ ii 1f Fo tm ±m 
_i.- ::p:::t 
rWJ 11::£ 0 

9. 3. 1 ~7J<5£1fi!Af[I1rfl(ryuzv.mur1-T = 

1 +~:1:m IK, 1iJrJ~~*fllAm B"Jur~~14; 

2 JX. ~~ff ~ ftF 7J< * tJE , * m :fj_ :tL IDit 7J< ff fJ it fO 7J< 1iL xfll ¥91~ 
~, ~FnJtt1-Tm~i@.~7J<; 

3 ~~~~~r*&~~,~~~~tt*&#~5E~~M~ 

1§, 11f ~~ IK J*J B"l ~71< ~ *, ~ Fot1Fi21f ,~ 1irffur1-Tm~Ji5£1f; 
4 ~i@.1f 1§ ep-ar ~~ ~71< ~ **1-T~-=i@. ~71<; 
5 fl(~ttB"J~JfI~urfi~-=:ii~JfAf[I; 

6 £~zv~ 3"4,1L~~¥1J~it8"J5£3f:J@.tt; 

1 ~~1f*~*J§urfim+fll~ff; 

s :lfL J*J ~ tm ±-ti! fR ?K ill :& at ftF ~ , xt ~m ~ *iL ± , m ~ :ct W} alffi ~ 
JE~*J§}JPJOO!T. o 

9. 3. s 5£1fff1*~~-T.1rfl(r37uzvmur1-T = 

1 1gJ]!#Jf~OO!-I:l:m±-tl! o 
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2 t~ ili ~-~3f .~ {il~ '#i~~]i:f:},±fil ~f£ 0 

3 ~itt!LJ?Jt{il., 'ft3f lixti'i3f .~ {iL~ o 
4 i~~ i! 3f ftJ li IV! r§j ti 0 

s 3f*#~*e~3f~~No ~3f~M~W£~~~~~ 
at Jlsi.W3f, rPJ ~pg fJ{t-f. ][~~~Tm~, ic ~tJ{t-f.~ii, ~D Jttit ~][ 

~~%~~ITT3f*~~&~~~~5G~-~~~ITT3f*o ~3f~ 

JWJ III *X± 1Jf ili ~ o[U]JlfilI at, PJ ~atm J]!#t£3f .~ JWJ III Mm~n, ~1* 
~JlfilI o 

6 ft( EE pg ¥U >'I'-'\ 1%1-=r ~t tr L*JJlU 5G~~$3f .~ ITTJJfilI 0 

1 m 1t±m~3f~t-~, #1~~ iitm±-m ~f£ o 
s t£~~~ITT fBJ !% at fBJ 15, ft( _t~?J7~~~5G~~W3f *M!i 

~ , ~ m 1E£ ~~ii m 3f ~ tm ±ff! * ~ tt ± 3f ~ , 1iJi & 15 jj!~ ii 3f 15 ~ ±-m 
__)..._., :p:::t 
~ tt:=E 0 

9. 4. 1 5i 3f JlfilI ftJ $. ~ ~li It, rt IEE~, Jlfil_I Mf£ 9=1 JJ1Z ~~ ~r_m 

i~~ ii\~ w fa Jlfil _Tic~ , ~~%~it-~* st Jlsi. ~ ~ 3f ~ * * Jt 1fil ~ ~~ 
nf J}fil 0 

9. 4. 2 5i3f J1-0ITtS5R15 $. fBJ !Wi-~ at f8]1J~~itt1-T~I~~~~ o 
xt1t9 ±±11!¥' )t fB] J% st fB] ~Hy T 7 d' xt ~ '~ ± ±fil ¥~Hy T 
14d, ~~'~±±-tf!)J~~/F1iYr 28do 5i~ ]![~fa ~7k5i~±fil¥ fBJ J% st 
f8J~1rd/'r 28do 
9. 4. 3 5i~±m¥tt~-r~~st, *~JJ~~PJ ~m~wii\~, DJJ 
~!II 3* ii\~ , t!F ii 1Jt A ii\~ , -t- ¥ ti~ tJJ ii\~ , lmlftt ~ iJ ~!II 3* ii\~ , ~ 
ill ft)l ~ lfil 1~ rt~~ ftP I* 1il i~~ ii\ 1f rt fa~ pg ± _T ii\~~~ Y -T ftP 
1frtitt1-T~~, xt m~~J_tftJ ITTi~'lii\tS *, ~%~U~1Jo ~~~* o 

9. 4. 4 xt-T5i~Ji~±fil¥ ITTftiLI®4~ 'jf(~j] ~~~M*ffl Jf!.Jgx 
~fuiii\~>11'-, fbJ JisL*fflMiitru!~~ ru! ~ft~ iJ ~!113*~3* ~ 1$,t~-K 
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oc&W~oc~~oc~~~o~~~~±~¥ey*m--~~~¥ 

~wii\~1-t~--~wii\~ 0 

9. 4. s ~I~i&~~-g~fiillr*Nf!~m!OOfR~:i:m±fil~~fiOC~ 

IE o xtml-:1$7±11!, ~~m OOffi::k-=f 1ooom2 at, & 300m2 ~ illld/'-T 
~~ o xt~~:l$7~illr~1Ja~~-g~ o ~~~oc~ffiZ1J\-=t~it:fi~~ 

11a fl!J~oc o sS1~1tN~Jm¥~wii\~~~~1$~1*Koc~~~-~~ 

MY-=fi$_tg~~ 1% ,H~MY-=f 3 -~ o ~rBJ ,~,gM~~{ff Jt~ 
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10. 1 - f.N: iJ\1 ~ 

10. i.1 ~~1kfiP1!,§1~~fiPW~r!fO~fiPft1*r!o ~fiPW~ 

1! ~ m -r !it l1! ~ 1tli , gm 1tli ~ m fJi *Jl ± ~ ±t ± ±-m £ ; ~ * ft 1* r! , m 
f*1'1~fiP~E*1±1! ,~m -T!ltJJI! +~t&~tJJsiJJt/F1J'r 2okPa ff] 

gm fJi *-3L ~ tJt ±±-ff!£ o 

1 o. i. 2 xt 11 ~ ff] fO tm ±-ff! ±-m mt ~ f 4 !! ~ ff] _I fj , ~ 1~ 7iti! r mr M :Itt 
fr I z: iJt ML '* mz tE iifij 1A Jfff it~~ U$ m ,@_I fj ~ * !§ ' jj PT :itt 1-T I ti 
Jiti!I o 

10. 2 i~ it 

10. 2. 1 ~ fiPW~r!~it mz~~ T1tl~J[;E: 

1 ~ fiP -~ 1l fl( ~:ill flH % ~ iE 1f % :tfJ ft , Jt fB] Re 1l 11 2 m ¥Ll 
3 m , PT * m ± ff] fJi tv: t13. ~ , i9: it ff] W ~ fj JJt , ±ill T 11< {ft fO ~ fiP ff :rJJ 
$ ~ Jf: im ii l!M !m iJt ML ML iiE 1§ iifB J£ o 

2 ~ fiP W ~ 1! !it J1! 1* JJt 1I ff.\: -T !fX ~~ ± B ; ~ !fX ~~ ± B 1* JJ 
at , M 1iC ~ ±t ±±-ff!£ ff]~% , ~ J£ '11: ».. T ~~ B jf( ~ fJ ff] ~ * iifij J£ o 

~ 1JPTr~ 1tff]Jtl!¥Bt, M~i:ttJt~~*, ll/F1r1l'T 4mo 

3 1JD ~ 1§ ff] Jtl!£jf(~fJ MJmiil!M!m~wii\~iifij ;E o 

4 110 ~ 1* JJt m ~ P'l ff] & mr m ii PT * m l* 11L j_oo~ ii\ t~ t~ fl( @fil * 
l!M 1-T ff* f~ Ii~ Jill. IR ~ ~ iifij J£ o 

10. 2. 2 ~ fiFlt1*1!~it Mt4~ T1tl ~J[;E: 

1 ~fiP~E*1±*1±&:tffit%A1lffl~:it1 1H%o 
2 ~*~EtJ±(f]~~11*m~~±±Bm~fl1~fiP~~% 

fl(~ 10. 2. 2-1 1ifij JE 0 
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) 40,..___,80 80,..___,140 

) 

30 0. 9,..___,1. 0 o. 7,____,o. 8 

55 0. 9,..___,1. 1 o. 3,____,o. 9 

75 1.0,..___,l.1 o. 3,____,o. 9 

130 - 1.1,..___,1.3 

3 ~~WE~~~M*~~~~~tt~~E800~~~$,~ 

it~~~:9]$~JE, PJ *Jtj 1. 5m~4. Omo fnf~::k~~±5£JJtff£ 

at, n!li1J\rBJ~; ~~1J\~1* ±5£JJt ~at, nllix rBJ ~ o xt~tlffii* 
Jt¥Ut~xt~!~ E8m~, Mlli!J\ rBJ~ o 

4 ~~WE~~J1!1*JJtPI**~J[m:~ 10. 2. 1 ~~ 2 ffs1\ 

~JEo 

s ~~WE ifJ± ifJ± TM~¥ liili z fBJ 1r flti ~ ~ JJt ~ 300mm ~ 

soomm E8wEm~o 
6 ~~wE~ifJ±~~~1r*ffl~~-~::k~S%E8WE,* 

~ ~ ±fil!fJ~*n5l fil PI *JtHJ~E ,~E ,11ti*~Jtf1F/~~~~JE E8~!NJ: 
tJt-t-,~n~fflJXt1t~wEt-l-o ~fflE8±Ju¥-~H¥lL12n** 10. 2. 2-2 

~lli ,£i~M*fflJ¥i~3¥lL12±Jt~o 

~ 10. 2. 2-2 tl*4*li~£~~ 

1*fl:P~CkW) f:At-f tH~ (mm) 

30 20,..___,80 

55 30,..___, 100 

75 40,..___,150 

130 50,..___,200 

1 ~~wEifl±~it~¥*~n~~mM~~~~~it~¥ 

~m~~~~,m~~tt~fil~*~~0~ffl~= 
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fspk = [l+m(n-l)]fsk 
m = D2 /D; 

r\:9=1 :fspk-1JL€/9=ttfJ±~it±tf!¥7j(~fJt¥fil{I[CkPa); 

(10. 2. 2-1) 
( 10. 2. 2-2) 

!sk-~~FntfJ±rBJ±jj(~fJt¥fil1!CkPa) ,ffil*1I*fJ\ltm~m 

ii\~*tilo 1*~± PI*fJ\l=tm~1iligJHJ\~***1! ~ffil 

~~~-~jj(~flox~~~,*~&~~~*~~ 

B"1tfJ±~±*~f1~film,uT~tt±1I*Df1tt~~ 

*B"J 1. o 1~~ 1. 21~,xtTtt±1I**li~1tm~1ifUEB"1 

1. 31~~1. 81~,xtT1tJJ±1I**if~1tm~1if§~B"J 1. 6 

1~~ 2. 4 1-fL r!X ±JI± i~ *ll *ii 1k\:, fJJ ~fl 5i OC 1k\: Bt * :::k 
ti[ ,i~~*-~ ,fJJ~il5iOC~Bt*1Jvfl[; 

m-tf]±± lif ffiit~$; 
D-tf]±~-f-f:g1i12 (m); 

De-Jli*tfJ±)tfS 8"J ~ ~ffil ¥Off f}l 8"J ~~~Ifill 1[ 12 ( m), ~ 

JlI J§ % 1fJ tfJ± De= 1. 05[, i£ 7J% 1fJ tfJ± De= 1. l 3l, 

~% 1ff tf]± De= 1. 13 vT:T;, l, l1 , l2 )tjjfj jJ tfJ± rBJ lfE, ~ 

rtJ rBJ 1fE fn l~ rtJ rBJ 1fE ; 
n-tfJ±±mfJ t~, tEx~ig]~ 1gf ~-tBt, xti~'I'.£± PT* 2. o~ 

5. o,xttt±f01tJJ±PI* i. 5~3. o,~±5ioc1k\:Bt* 
:::ktil, ~±5iOC~Bt*1J\tilo 

s 11L€fit:t~~±m¥8"1~%tt-m~itfJ\lfiOO~~$«~m±m¥ 

¥1iili~it~Jl!.1!1))GB 50007 B"J:ff*~Jl!.~o ~~it±filB"Jff~if~jiPJ 

*rrt-tt-= 
Esp= [l+m(n-l)]Es (10. 2. 2-3) 

r\:9=1 :Esp-~it±filff~~ji(MPa); 
Es-~J_lf§" tfJ± rBJ ±ff~ if~ it (MP a), 1I * m fJ\1tm)Jj{1iL jg]~ 

ii\~** ~±-m~~~-=ff~if~:it, x~~st, tJ±rBJ ± 
1*1iii91Hi\~*1£~$iliPI*i-\: 10. 2. 2-1 9=t !skB"1* 
{I[]Jj!*ffl 0 
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9 *fi~~tt~-~,~%±~~tt~~ocm~mm*r~ 
0Ait-: 

tancpsp == mµ P tancpP + ( 1 - mµ P) tancps 
c sp == ( 1 - m) cs 

n 
µP == 1 + ( n - 1) m 

A9=t :<psp-~%±~r*J~-1§t~1tmC°); 
µp-illj] ~ 9=t *fi; 
<pp-fJ!f*fJt--1-r*J ~-1§ f~i'iti[ (°); 

(10. 2. 2-4) 

(10. 2. 2-5) 

(10. 2. 2-6) 

<ps-fJ±fBJ ± r*J ~-j§ f~{i{I[ ( 0

) ,it);±~~ ±~iJ\~{I[ '~ 

*X~~li'l:i±i&¥~~~{E£; 

Csp-~%±~i5~iJf~{iti[CkPa); 

cs-fl±fBJ±ili~iJf~iimCkPa); 

n-fl±±illj] tt' ~% ±~ __t ~ f.jf ~~!Jt±f.if~ at~0 

A 10. 2. 2-1 9=tilliJ l:t~ 3/40 

10. 3 Mfi I 

10. 3.1 !1&~*~r!tf&Iill~%rjU~~~= 

1 )]Th: I fiJ ill* 1-T lJ\! !m ii\~ , 1iJ@ ~ {~ 7j( * ~ 7j( ffi '\ iliE !it '\ i1& * ~ 
iliE '\ t¥l 11[ at IBJ ~ ~ r_m )]Th: I~ rt ' )]Th: I 9=t ill fFL ~ 11[ ~ :n ~ flg ~ 'l:i ~~ ; 

2 !J[~*~li*1-T!Jli!mI ~ilt~, 1if@~i1&* ~ey~~'l:i '\11[* 

~ iiEm '\ oo mat rBJ, tJlfr ~ oc '\ m ~ 7J<ffiJJ fO tJ&J§ ±~ ~ !fo/JJ]!JJ ~ 
mt~~; 

3 JJTh:I~ill~~~s~~m!fo/J~~~m*; 

4 )]Th: I :i:i ~ 9=t , * ~ ~ iiE fl] 00 11[ at fB] ill~% iJt Mfl 1iJ@ ~ ~)]Th: _I 

s fr 9=t m 1& ~ 9=t ~ m ~ti~ ~~ JJt A at , m fr tJ& ~ ti~ fJJlU :ijj 19: 
~ !IJJ 7j( 1f , 1Ja 7c 7j( iiE I , ~ i1& fitl ti~ -T 1Jt A ; 

6 )]Th: I J,m :I:~ ill$= 7t i9: fl 1M 7j( ftJ:-Jj!J. * ~ # li i9: fl iJL iJE ~ , ill !ti: 
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~ ~ffl J: $¥ff 7j( '~ ill¥f ~7j(1f jf()t~f-fp; 
1 1Ja rm ~ ~ WJ; 1r * m T 1Ll _T ~ = 

1)~ ITO J: PT *ffl m!JR ~ff l1X: !JR ~ff ~il trittfr!JR ~ * ~' 
¥f rPJ ~ % 8"J Tm El ~ Et !JR iift ff 8"J IV! )!ffij kA 2 m ,._, 3 m 8"J rBJ 
JEE, fXJIJ'jj:Jt*tS~Ji~{±~~, ~ffl jc~ $ fft $,~~Ji~ fJL~ 
~fft~~; 

2) ~ ;j(ffijJ 1[7g 1OOkPa,___,l20kPa; 

3) Ji. ITO J:*ffl J:_~ T 8"J nX:tJ±r-z:, Tm~oc1r7'1 i. om/ 
min,._, 2. Om/ min; 

4 ) 1£ l=t! tJit ft ~ ¥U ~,m Ji: 8"J t£ ~J {I[ 5 , 1r ¥f !JR ~ ff 5t J: ti 
O. 5m,._,O. 6m !§" ,-PJ.:ittfr!JR~, tW!1RatfBJ1r7'1 60s,._,90s, 
kAFo&iX~Jt 0. 3m; 

s) ~ 1* oc & ~ ~ ~ 2 iX ,___, 3 iX , ~ m -1' na rm 1* 8"J w ~ oc ~ 
¥UNit~*o 

10. 3. 2 !JR~Jt~1!Jifil_Till~~T1Ll~J(!JE: 

1 Jifil I frJ ill itt fr ff] :f:}J iJ\ ~ , 1if@ JE 1~ ;j( * ~ ;j( ffi , yfit il , !JR W l=t! 
r!it , ti !JR at fB] ):j t-t ti ~ ~ JJ! Jifil _I~~ o 

2 JifilI~ill*~~B~~m~B"J~~m:itto 

3 Jifil I :ii li 9=t , W ~ l=t! Yi , !j t-t il fO 00 !JR at fBJ ill ~ ~ i:It ~ liffl 
JE 8"J J)fil _I~~ o 

4 hX:fLftAat;j(ffi1r7'1 200kPa,___,600kPa,Jj(]i1[7g 200L/ 
min,._,400L/mino !1Ri'iftffM~'tf1JLA±9=1 ,mfLJ!oc1r7'10.5m/ 
min,._,2. Om/mino 

s mfLFo illitI ~ft!JR fift ff Jtl ~ ;j(1f ~ fL o , -PJ.~!JR fiftff h~~ 
fL~, £j[ 2 iX ,___, 3 {X1f jcfL123f~fL pg ~~rftoc~1J\f§", -PJ.Jf ~ft 
!J{ t-t ~J tJ± 0 

6 !Jt*4~~Jt¥U=FL~at ,!JRf'iftff PJ~~ilifL o ,!Jtt-t~xtat, 
PJ~!JR{iftff~ilifL 0 !Jtt-f, 4fJ{X!j*f J¥J3t~1r:*-T 500mmo ~!JR 

~ff1JLA!Jt*49=t:ittfi!JRW~tJ±,~f=t!~Jt~~JEB"JW~l=t!~ffifll 
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~Jt!)E 89m110Cat fa] Fo '~110C lrft~mft 300mm~ 500mmo 
1 ~r%~s,M~~$89~~tJ±~~~~m~ff~n~* 

1-T~?k,~FoMiiJJJ3t1'J 300mm~500mm,t[1~/Fj(-T 30mm 89 

~n~~*ff~o 

10.4 Ji - ~ ~ 

10. 4. 1 ~IMfiq:tMxt~itf!J&ifil~li*1-T~~tl ,*li~~tlfLJmt 

7J< ff JJ fll itl! r 7J< 11I 0 

10. 4. 2 110C /qt~ ?k~ PT f& im i&~± '(j:J.91: *ffl ~ffllli, f~l'i1Jt A~ 
DJJtt~~~~n~~~~m~*'~~~M~~:t±~ft~tt89 

~j&~±J.91:~~89j&~o~~~-PT1'Ji10Cjrft~~-89l%,~{Jjf 

~~89~~~-/FliYr110C lrft ,~~-89 o. 5 % , *ffl 89 &#~~tl 
n~89~~~-~/FMYr 3 1' 0 

10. 4. 3 110C lrftli~r! PT JtJJ1J xt!r~i&~ ,fJ±~ ,lJ±IEil ±*1-T~~tl, 

* M ~~ r 9tl ~Jt!)E: 
1 !r~itl!~~~JJ~~li*ffl-llt~~itl!~~m~~,~-=r 

filj(89,i&J.91:~#![~89Ilili*ffl~f]±![~i&~fll-f]±~ffl~ 

2 ~~ur*m~~mA~m~~hti~*fi~~,~~~N 

M1'1~89-KJ3t; 

3 ~~~J3t~-K~*89llt~±PT*ffl~ffllJi,~~1JtA~D 

hti~~~~~fil~~n~*fi~~'*PT~~*W*fi~~± 
I~~ ,~~tl~J3tM1'JfJ±89-Kll; 

4 ~~~itPT1'J,~,fJ±~89 2% ,~ffl~~89~~~-/Fli:9 
r110Clrft,~~-89 o. s% ,*ffl89&#~~tln~89~~~-~/FM 
Yr 31' o 

10. 4. 4 D~ffl~HifllfJ±fBJ±~HiM:f£~I%~*fEil(Wj~)£at1BJ 

5*1-T, ~'(j: ± i& ~ £fJ IEil fWj at fBJ PT* 21d ~ 28d, ~ ± i&~ PT* 
14d,i'J;±i&~PT* 7do fJ±~~~tlli:f£~IWHBJ*1-T o 
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11 1t ~ 

11. 1 - /.Ji ntl ;iE 

11.1.1 fillit1!~fflT~JJ!~~"~~mi±~~~t[l!,X1Jt±!tl!~o 

11. 1. 2 fill it 1! ~ m! l!X 1Jt ± !H! ~PT 7t 1'J r~ Fz! fill it~ m! ll11* Fz! fill it 
~JJ!Wil~ o ~~fill it~JJ!l!X1Jt±!tl!~ B"Jf*}jt1r1J\T 3mo 
11. 1. 3 fill itJliJ PT *ffl 1.k~ "E1k "~~1k "lif 11t ~ lk ~~nx: lib fill 
itJliJ 0 

11. 1. 4 ill~ jg l!X jJt ± B"J fift ~*°'~mi ' fill it Jltj B"J ± ~ ~ Jj! "it~ 'Ii 
mi !:5 M! ffl tt fl~ , 1JD fill ~ >J( " »w: I fk {lf: ~ :12] ~ fill it Jlij fift ~ " fill it Jlij tJ 
*-f. ~ l:t lk ~ 1JD It o M! ffl fir ill Jtt 1-T ift¥J ~lat~ ln J1J! ~ fill it lat~ o 
11. 1. s fill it JltJ B"J M! m ~ill~ nx: xt PF m B"J rs~ o 

11. 2 i.il: it 

11. 2. 1 ~*mr~~ fillit~m!l!X1Jt±at, ±tLii*tL~~li*r 

15mm,Hjc-T lOmm B"l±~tl1r1J\-T ±,~ .. £11:B"J 5%; l!X1Jt± i:f=t 

~mmi*A~1r*-T 10% 0 

11. 2. 2 ~ Fz! fill it l!X jJt ± ill :12] ~ fl~ ~ rWi l!X jJt ± j] ~ '~ fl~ B"J fill it 
JltJ , #ill ~ft r jU ~Jt!Ji: : 

1 fillitMB"Jtt#tt~m~ill~ftFJ!fifi~~~«±~fillit 

Jlij ))CJ /T 3073 Ef<J ~ :k~Jt!}E; 

2 ~1*fillit1lIJm~B"l fill1**A~1~*-r 3%, ~1~~m~~ 
~~}1!~, ~~fill itJltJ B"J ~ Jjt 1'J 0. 07 4mm li~~gm Ym~lt ~1~ * 
-T 15%; 

3 fillitM~~ill~~±miM~~~~lat~-5Eo 

11. 2. 3 r~~ fill itl!X1Jt± ~ft tttiit PT~r jU ?P-~JJ!H = 
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1 )Jj{ fJ t-1-ii\~ ; 
2 ii\ 14 ifltJ fk ; 
3 lfil itf!X!l± M~at fBJ "1*fft1C !E 'f1:ii\~; 
4 lfil 1-t f!X !l ± 7G 191~ ~& !JUJi 5£ fft rjltl !E ; 
s 1if@ 5E ii it WC it rt o 

11. 2. 4 )JJ{ fJ fl ii\~ EY: ~ * 1~ lfil 1-t f!X 1Jt ±El l1fil 1-t JflJ ii\~ itt 1-T ~ jtl 
ii\~: 

1 nx 1Jt ± 8"J ~ ~ * f1T , rjltl J£ 1~ ~& *° m ~& " lf m mt * it " * JK 
$"pH ti[; 

2 xt-r 7J< ¥£ l1fil 1-ti'flJ JJY:rjltl !E Jt5£ JJt ~ ~ , m "g~~ at rBJ *° ~ !E '11: ; 
3 xt-r n D< l1fil 1-t J'f1J 1r rjltl 5E lf ~~ ~ 1-t ~ *° ~ 1-t tJ 8"J *ii o 

11. 2. 5 [1fil 1tl!X1Jt± tl%itt--t ~ J*J ii\~EY:r4it ~ jtl ~J[}E: 

1 [1fil 1-t nx !l ± tl% it t-1- 8"J WC it rt M 11£ 1ifij ' 1* *° :t)J ~J ' Jt ¥U ii ft 
*71<$~~ ,Jf:mJ)l~J_V!it*f~f$~*; 

2 * 1~ !E 8"J wc it tt wc *4 , :itt fr fij 11£ -m ~ lit~ , :Im :i1 fij 11£ -m ~ 
ii\~,1if@5Elfilttnx!l±mit*4fi~~**~-*~~fft; 

3 lfil 1-t nx !l ± rt% it t--t 8"J ~ ~ at rBJ mz * -r 4 h , ~ ~ at rBJ ii\ ~ 
PJft( Jm1-T1-T ~fij li<< ±11( [1fil 1-ti'flJ ))CJ /T 3073 8"J lf *~J[}E 1Jt1-T; 

4 ~itnx~±m%*48"J1*m~J:Ettmr~itJmfifi~~~«± 

~ ~ 1ti'f1j ))CJ /T 3073 8"J :ff :k~J[ 5E, (J!lJ 1-t UX ±J! ±ii\~ f£ 65QC~1f 

24h Fn ,JJY:t£~~*§~ §~~!fl ,ii\14* ffi/F1~:ff~tt; 
s ~ 1-t nx ±t ± rt% it t-1- He If 5£ oc ii\ 14 m 1£ 2 o Qc + 2 "C 8"J ~ oc 

~ 1~:1~~111 6d, ~71< ld, N* ili itt1-TJC191tl ~&tJLif5£fftii\~, Jt~/F 
Y--T 6 ~ii\14 8"J ~BJ m 0 

11. 2. 6 ¥~~ ~ 1-tnx±t±:t&~ PI* Jm1-T1-T ~tj11£« ~ifL:t&~~w 
t!*~J[fil))JGJ 79 ~ ~~m~r! 8"J ~ *~J[}EJt!{ijf(~jJ "iJL~ii 
~it~o 

11. 2. 1 1*~ rm 1t~m!l!X1Jt±:t&£PJ *ffl~#~Wr!fntt*r! o 

11. 2. s ~W1!*ffl 8"J l!1!I iti'f1J li~ n9<fn7J<r£ dJ:#~r!*ffl B'~ l!1!I 
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1-t 1f1J 11: 1'111< ve 0 

11. 2. 9 ffit w 1! fll a ~ 1! * 1-r l!X ±l ± itf!)J~ ~ Fzf rm 1-t B"J ii it m ~it 
l!M 1-J 1-J ~ t~ 11£ « }! j}lJtf! :¥ ~ Jl! tt * ~J[ m: )) JG J 7 9 ~ :ff* ~J[ 5E o 

11. 3 "Ml! I 

11. 3. 1 r~ ~ fifil it l!X ±Jl ± B"J J1fil I 1J 1* PT ?t 1'1 ~ J*J tit it~ Jl! 1! fO ~ 

~mit~Jl!~M*~,~~m1t~Jl!~&~mrl!X±l±~~~¥ 

* ~ JJ ~ * *X 1E£ B"J r~ FzI fifil 1-t ~ Jl! 0 

11. 3. 2 * oo m l!X JJt ± rx FzI fifil 1-t nm _I mI m JIJi ii iA ~ 3t JJTu: I~ J£ nm: 
_T~~o 

11. 3. 3 l!X ±Jt ± r~ ~ fifil 1t fifil _I ~ Wt 1r tJi r 4 ''C , jf Itf_ ~ ~ NIT x 
MfLTo 
11. 3. 4 r~ ~ fifil 1t l!X ±Jt ±nm: _r at* m B"J fifil 1t 1f1J Jilit m 11i r ~ Pl~ 
it tt ii\~ liJfJ J£ B"J m it 0 ~ m t1t i* fifil 1-t 1f1J at , m ~ ta N it rt< ~ r1t m 
it B"J i o % ,__, 2 o % 0 ~ m m ~ fifil 1t 1f!J !Jg_~ -na -T ± :m it B"1 i % ,__, 2 % 0 

11. 3. s ~ ~ tit it ~ l_l l!X fl ± B"J J1Tu: _T N * PT ffi l!X fl ± ~ :i! * ~ " 
~ ill l{j Jflj tit it :H '\ fifil 1t Jflj tJ t-t t£ iWJ ff '\ l!X ±l ± 1ff t-t ff ~ ~]_ nX: 0 

11. 3. 6 * m fifil 1t 1f!J tt ~ B"J /f rnJ , ~ 1tl! tit it r~ FzI ~ Jl! l!X fl ± B"J nm 
IN*PT?t~m~tt~~IN*fll~~~JJTu:TN*~~o 

1 m1f!JtJt-tnm_T.N* PT EE ~ffm '\~JflJ~ffff '\JJM;l:it:fi~ '\ 

U]tmff "t£11lli m "~ mmve±~t-tff ~~JlnX:; 
2 #1U1t1f1JMP:_TN 1i QJ Ei31fftJ ~ iJJ it~"~ t1t ~1¥~ "tJi ff 1:tt#~*" 

1:tt~ it:fi~ "l!X±Jt± ~ve± fr~m "-~ ffinJEU]ttitit~t-tff~~Jl~ o 
11. 3. 7 ~r*Jtitit~J_l1!JlfilI!JY~itr3'1J~l5E: 

1 filli:_T~~m~fm l!X !Jt± ± &! ~14"l!X±J{**N*"1JD fifil ~ 
*~~{t~~~T~~~iiffJ;E,jf~~T~F~~~; 

2 1r * m *ii it ii N * B"J fifil 1t 1f1J m 110 ~ Jlt :it! 1-r fifil 1t 1f!J B"J m 
1JD SJ tit it ; 

3 illft(ntl?:_T.~~f!JifJ~ ffli[Jlfil_T, 1f1~M~JY! ic:SR o 
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11. 3. 8 tm:tmt~it~Jl!~Af[Illi~{trjtl~l)E: 

1 Af[ r 1W lli ~ 1~td~ fifil 1t ±*rm~ r ffd~ *rm B"1 ~ 4Wl , - ~ , 
WL:O~, ***tM:tmtt~JJ<itnf[ ,f9!* rm~m, X~JJ<; 

2 [i111t~mf!Illi~~~[i111t±B"J~~***'~~~m~~ 

>Jtat llix'f (i111t±*l&~Jl!itnf[; 
3 *ffl~~[i111tm*fi(i1f{tnf[I~,M@M~~±*m:tm~ 

*~h~#~~m~w~~AI#~; 

4 *m~~[i111tm*fi[i111tnf[I~,~m~~[i111tm*m~ 

B"J ss%~9o%1I~~A~~±q:t#~ ,Jt~ 10%~1s%B"J7J<i$~ 
ma~ID!s~r~tt ~; 

5 MFmfltn!EI~~~tt~-tfflJIAf[I ,#1Mcflf~J_Y!ic~ 0 

11. 3. 9 f*~[i111t1f~~w~~a:~~*1-=r~~±:tm~f*~[i111t 

B"Jnl[I ey~~1-=r1-=r ~t~fl« mm:tm~~m tt*~1 m »1c1 19 B"J :ff 
~~1)EJlt1-T 0 

11. 4 J9i - ~ 1lt 

11. 4. 1 tit~~~tl~l&M~it~Mlic*1f~,~-1tifti~Wf~-t5C 

mB"l~>lto 

11. 4. 2 &liirf~~s ,~lliur1-=r~~~i&,1tms11ururfrr 

liiffo ~~~~tl~itmB"J ,lliJlt1-T-=7X~Jl!~¥1Jitm~>lto 
11. 4. 3 *-f *4~~tltit~M~it rjtl~.fil)E: 

1 [i1f{t1f1Jl**-f~-t~~tlti\~:r_m § ~n~M~it* 11. 4. 3-1 B"J 
~lJEo 

iJ\~J.9!§ JOC*F~?X ii\®1f1! 

~ ll <*Yt ;tft) tHtt ?X 2 1' *F &it Jj(¥JB~ll~®1f1! 

Im -1* * it ( tit -1* ;tft ) 4IHlt 1X 2 1' *F £ ~ 19J: tt iJ\ ~ 

1-t~JVt?t 4lJ:itt?X21'*F£ r:t!~7!fl•ItiJ\~~ 
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2 J]{~~Jl±~¥JJ!~iJ\HiJJ! § f07r1!filr4it~ 11. 4. 3-2 8{J 

~Jt!k: 0 

iit~J_yf § JOCf-F~?X iit~:1J7! 

*Jk$ 4iJ: 20000m3 lOC 1 1'f-F £ ',ijt-=f~ .. r@~r! 

7iH1L!H& 4iJ: 20000m3 !OC 1 1'f-F £ lOOg Jf-iffljlj!tl7-flf)& ,f!~~jlj!tlfJlf)& 

Jftitl7tffi 4iJ: 20000m3 lOC 1 1'f-F £ gw7t~ .. Wflit~~ 

:fHILml*ll 4iJ: 20000m3 lOC 1 1'f-F £ :m~fl~~-~ 

pH{i[ 4iJ: 20000m3 lOC 1 1'f-F £ 
JMfHtiit~ .. r:ft?ttt:iit~ .. ~~tt:iit~ .. 

:fHJL ml ii\~ 

3 ffil1t±tEeit*4~r*JiJ\HiJ_9! § f07r1!filr4it~ 11. 4. 3-3 8{J 

~Jt!k: 0 

iit~J_yf § !OCf-F~?X iit~:1Jr! 

~~atfBJ 4iJ: fiP WC tt -3¥- fi M ?X fi¥J 1t ±~~at fB] ii\~ 

g()Ett 4iJ: fiP WC rt -3¥- fi M ?X fi@{t±=t( )Ettiit~ 

fi~ftili~ 4IJ: fiP WC rt -3¥- fi M ?X :m~~$£~ 

1Jtffi5lilfl 4iJ: fiP WC rt -3¥- fi /\ ?X x {j!tl ~&Vt ffi 5lil fl ii\~ 

11. 4. 4 ~ fl ± ffil 1t ti& I )W: it ~ 1fltj r_m § " ~ $ fO fi~ li ill r4 it ~ 
11. 4. 4 8{J ~JI!k: 0 

~ 11. 4. 4 Jl.Xfl± ~ittit«I~A~$U!Yi ~ ,~¥'°~$ 

J_yf § ~ fl fi~ ft 

~ttfifil1tJt!J fifil1t±:ii11***-1%~ 

*** !00: at~~ ' ¥f 'lit at ii\~ + 2%;7-flf*ttfi¥J1t Jt!J fi¥J 1t ±ii 11 * * 
$+2%~+3% 

wc,g. tt 4ii:I ft B ~:9-?X fifil 1t JtiJ m 11/F:P-riiitm11 

IOO:at~~ 
~ tt fi¥J 1t Jt!J fi¥J 1t ± Wi ~ - ¥X ' x ~ ~ ; 

~?:Jtt 
~f*ttfifil1t~fifil1t±-Tm-¥X,x~~ 
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~*11.4.4 

Jffi § )ij1 1Jt f~ {'ft 

ffi)t~ 4ij 1000m2 ~-~-~Ji' 4ij !Ji 3 1' m:14 ~itia:it~>R 

1JL ffiJi 1Jt 4ij l000m2 ~--·fll ,'fijfJl 6 i'-iJ\{4 r-f if 19: it~ >R 

-¥~1Jt - ~iti5tit*>R 

11. 4. 5 f!X!J!±~1t~~TfilZ~i1f1£Jt!frmJ::fi~iM ,ff~f1£1!i[J_io 

11. 4. 6 f!XrJt± ~ {t~ ~I. mJ:i!:@ ~t~lifilZ ~it ~1-T 00 *if~ li 
<0!1JL±-tl!¥¥~tlLT.{~~-TJ3tit~t&~~m: ))GB 50202 B{j:f-] *~~)£ o 
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12. 1 - JN ~.!\! ;iE 

12. I. 1 Et!. ~tfp7J<rt~Rl~~J_I~¥~ ,~¥~mt±~~;}($~,~~ 
'ti 1E£ ' J~ fJL ~ii ~ fJ9 ~ffi ~~±it± ±fil ¥ 0 

12. 1. 2 m ~Et!.~ fJ9 &3, ~s t&ifJt-t -a-r *m ~, fiij, frg ~~mt ifJt-t, m 
-a-I *ffl E fl,~ Et!. mt-t~1~~ ~ ifJ*4 o 
12. 1. 3 Et!. ~ tf p 7J< rt ~ J_t t-m ¥ m Im tm i& t$ * 1-=r ~ rl'1 Et!. ~ iJ\ ~ , 1ifti 
!E±ff9Et!.~*~&~~Et!.~T~~~o 

12. 1. 4 Et!.~tfpJj(rt-a-J ~!t~ffi£frt~~~ffillirt;(it~ffl 0 

12. 1. s xt rf5 7J< ¥ ~, ~ ~'ti1r.t fJ9 ~ '9!~~±J(±±fil:¥, Et!. ~tfp7J< 
rt -a-I ~ 5£ J3= t! Jf}t it {!E }fl 0 

12. 1. 6 3 ~±Jt±fil¥±~ Et!. r~ jg ff95£lt~ JE±fil:¥7j(~JJ fn~l£'ti 

~ 3J( Ht , -a-I{~ Ji Et!.~~ J1E o xt VJ~% tQ #JIJ jg£ fJ9 ±fil :¥ , Et!.~ jg fJ9 ~ 
% it fO Jf BJ [ID~ Ji t4iti9:it ~)j( Bt, -a-J {~Ji Et!. ~~J_I o 

12. 2 i~ i.t 

12. 2. 1 Et!. ~ tf p Jk rt~ J1E ±fil ¥ fJ919: it Ii\Z fil 1! r ~!J ~ ?iJ. : 
1 1ifti 1E Et!. ~ ~ l1E IK m: oo , Et!. fli rBJ ~ fO Et!. ~ ~ J_I st rBJ 0 m: oo ~ 

*~Ii\I%IK~l_l,%IKOOm~*M~~Et!.~ff9~$1ifti!Eo 

2 iii@ 1E Et!. flk if J t-t , tf p ~!J 1f A fO 1S3 A ±fil ¥ EI91* It , * ffl fJ9 Et!. ff 
~It, 3 *m ~Et!. m*4t4F71<fi Et!. flk st, Jt 3 it¥R:-1l1~it- ~ -ftf :®. 

m t-t tf p 7J< t& ffi rPJ o 
3 iii@ 1E 7j( +- rPJ tf p 7j( 1* ff91JJ ft ' W- lt fO if J *4 0 

12. 2. 2 Et!. fli rBJ ~ -a-r * M ±-m ¥ ± lfil ~at¥ 'ti fO I:ITT 1E at rBJ ~ ?JT ~ * Jt 
¥U fJ9 l1!!J ~It iii@ 1E , 1i jg o. 8 m ~ 1. om ; Et flk 1S3 A ±fil ~ EI91* It D1Z * 1m 
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~¥~~~tt~~%~*~IAA~~o ~&*~M*rm~m± 

~~~o ~&~OO~~ey*ffl*n%~~,~&tt~&~~~~ 

f&'fj: ~f& ~ rBJ~z l:t mioc o. s ~o. 67; -tf~JiJfl( IE~ ft§ m~~, ~* 

~ f& fft -r /" * ~a f& 9=1 rBJ o 
12. 2. 3 iflit~ j:fF~ ~~tfFili ~ 00 ~?kBt, li*!OC~f&JJ!OO~~:rtf; 
m ~ ttF 7j( ~ fltl ~ ~ ,im PJk7j( ~ m~ 0 

12. 2. 4 -~~~ @1N!9=1~¥±~ ~~ilMfl(rAit-: 
R===pl/A (12.2.4) 

:c\:9=1: R --~~~@lN!9=1~¥±~~~ilCO); 

p-~¥±fJJ~f1~7j($~~r~~~il$CO • m),eyjiif 
~ J*J iJt ~ Ym~ ~ ; 

l -~f&fBJ~, RPIEfft ~f&Z.fBJ ~~~Cm); 

A--~~~ @1N!9=1~¥±~tt~ OOmCm2
) o 

12. 2. s ~m~ff1f*m~f&fBJ~~~ff~~~~,fs~1f~-r 

80V o M:Xt I ft Afii ** ey3!Wj~tMf~,1~diEffl ~ ~~ o 
12. 2. 6 -~~~@JN!~ ~¥fit5i~Mfl(r:c\:it-: 

I===U/R 

:c\:9=1: I-Jf!.~~~@1N!~~t1t5i~CA); 
u-~mEt!ffiJ!iljjtCV) 0 

(12.2.6) 

12. 2. 7 -~~~@lN!9=1~~~~00f~~i1tA~m~,g,~~~1fil 

mm*rJtln1!~~ = 

1 *m*~JQJl10A: 12. 2. 1 -tt-~-~~~@1N!~~¥fitsi 

Jjt ,~~-~~~ @1N!9=1$~*m ~~~~oom; 

2 * m ,g, ~ t1t ~ jtl * m ~ Jf!. * -m: ~ BIT ~~ * ~ ~ ~ t1t , ~ ~ 
~A~m-m:~~~oom~*~o~A~m~-m:~~oom~-m:~ 

*~*mep 7'1~A Et! m ~ ,g,~~oom o -~ ~~ @l N!9=1 ~ ~~~ 
OOmli7'1 l6mm2 ~25mm2 ; ~AEt!m~Jf!.*-HJ:~ ~fl~OOfR1r7'1 

120mm2 ~185 mm2 
0 

12. 2. s * m ~ ¥ ~~~mat 1BJ i, -ar * r A: -tt-~ ¥ ± ~ l1fil 
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U = 1 - ~ ~ n 1 3 exp - n 2 1C f2 = { ( - 1 ) n [ ( + 1 ) 
2 

2 ch t J } 
1C n~o ( + 2) 

A: r:p: u -J&£± 8<J [fil ~ Jjt; 

ch -ftf!£±1J<f.rP] lfil~*fi(cm2 /s); 
t -~~~Jl!BtfBJ Cs); 
l -Jli! £ ± rp ~ m fl1 ~Bf~ 8<J ~ f~ fBJ 1H! C cm) o 

12. 2. 9 J&£m~A11T~r~tl0A:1it~ = 

1 st == -zmv H I Ua I u 

A;rp: st -ftf!£1JL~iit(m); 
mv -ft!!£± B<J1*f,Rff~ *fiCkPa- 1

); 

H-~J:Jt±~~Jjt(m); 

Ua -~~~~B<Jfijcff.(fLff CkPa); 
uo -~mfl1~mzrBJB<J~~&CV); 

kh -J&£±8<J1J<j]~~*fi(m/s); 

ke -ftf!£±8<J~~*fi[m2 /(s • V)]; 
Yw -7J<B<J~mckN/m3 ); 

(12.2.8) 

( 12. 2. 9-1) 

(12. 2. 9-2) 

u -J&£±8<J fi'!f ~Jjt '~*~~m:A: 12. 2. 8 it~ 0 

12. 3 Mg I 

12. 3. 1 ~ ~~~~"lfnL f8~~!Mfi*4fF~t~at ,Jt:~oomx~ 

tm; ~~m~~m*4fFPi ~t~at ,Jt:~ ~'fi~~m~it~it~* ,ff: 
filttlfl~~tm~1?, ~ tt~J't~~M "~IMEJ:¥5~~$ o 

12. 3. 2 ~f~ ffa~Bt, 3JL 00 fB] fil!ftJffAia &fil Pl+ lOOmm, ¥1f Jjt 

ftiti:M&~Pi+l. s% ,1*Jjt~~~1J\r~it~*o 
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12. 3. 3 ~ :Lm!tl!t~*Xat, ~, fP1, f§ ~~ ~ Et!t& PJ *ffl AI 1f ~ffll 
A; xt ~ Et!f!t-t Et!f11, -ar *m ffllflif!Lffll A,* m i*iiE Et!f11 ff1l A!tl!~ 
~tliBtl ,~ffTWT o 

12. 3. 4 Et! ~ f-f F 11< ~ fJf ~ m El"J Et! m J1Z ~ ~ 'ts rJitJs ffi !ftJtr ill , rBJ fK im 

Et! *'1f11'fi~~~w~~ 0 

12. 3. s ~Et! ~f-fF1t~ !=:J :llttl Mffi, ~~ Mffi, 5£~~1f~If*it~ 
m at , ffi * 1f 1! El"J tJID: I -ar ~ * ~Jl1m:ffim~11 El"J ~J\!. 5£ tA 1-T o 

12. 3. 6 Jf ~iLiE A Jfil Et! fir , Am 16, ®! ~ =ffJHf& ili Et! ~ ~ }]! :tm !tl! o ft 
im Et! WHBJ , &, ®! ~ rwi 11< g~ ~ JBt ft 1f PT :itf A :% !tl! ; ~ Et! 1Jffi Et! ffi ~ -T 
60V at' {f{ij Am :itf A:f:~!tl!at &'®!~ ~ g~~ ~~ El"J 1?1J7j( 'Ji~ 1* 1? 
}f;Eft 0 

12.4 ~ - * ~ 
12. 4. 1 ~~ Et!f11 :tfl~fiJ, J1I:itf 1i)'p xJt~if, !t=* oo~ 1~~~; xt 
-r ~ Et! m t-t Et! t11 , !1L ~ 1,m~ Jt: ~ Et! 'ti~~ ; ~ ~ Et! m t-t Et! t11~1$ f-f F 1t im 
J11 at , f61 J1L ~ 1,m~ Jt: ~ ~ 'fi o 

12. 4. 2 Et! ~ 1iID: I :ct~ 9=t J1L xt f-tf! * 1JL ~ ~ ?t fil 1JL ~ , Et! ~ f-f F 11< 'tFi 
R '\ ,f;]~ Et! ~it m '\ Et! ffi m * 1-T 1lir 1,m~ 0 _I~ 1lff ~ at ii! 1r xt ~ }]! IK )'p {Y!~ El"J 

J11flt11L ~ , JEJ J11 ~ m ~ El"J 11L ~ *° tJL ~*fr 1lir iru~ 0 

12. 4. 3 1lir 1,mHSl ff El"J ~it El :tfl ~ m r4 it~ it~ >R 0 1lir 1,mHSl ff m ft 
Et! f11 :tfJ ~ z Fn :tfJ it 0 

12. 4. 4 ~ 1lir iV!~ rffi § El"J 1lir 1,m~ ~ $ li r4 it -r 1u ~J\!. J£ = 

1 t-tf! * tJL ~ ft Et! ~ ~ }]! 1JJ AA J1L &: 7C 1lir 1,m~ 1 iX , 9=t Fn AA J1Z &: 
3 d ,___, 4 d 1lir 1,m~ 1 {jz ; 

2 ;tt ~ 1lir 1,m~ rffi § ft Et! ~ ~ }]! fJ1 AA J1Z &: 1 d ,___, 2 d 1Iir 1,m~ 1 iX , 9=t 

Fn AA J1Z &: 3 d ,___, s d !tlit 1,m~ 1 iX ; 
3 Et!~~mIKJEJOO~~m~fn~r~~~'~*m~~!=:JJt 

1fil1f ~If*it~m~¥at, 1rxtfm~ rPJ 11I~ :tJa *x~1,m~; 
4 ili ~ JF # 'tff R at J1L :tJa * x~ iV!~ 0 
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12. 4. s !ti!~ Et!~ titJJ. ftJ "!§" illitt1-T ~~I* 11r 5sU~ f&Yj!tl #ti:~~ 
*±ittfi~~~~,f&~Et!~titJJ.~~*o~m~~*~I~~ 

ill itt 1-T 1Ja l!fil !§" ~!ti!~ iJt ~ iJ f& Yj!tl o }!~I~~ f& ~ -~ ~ ~tfi ill~ if& 
~!tl!~~~~~m~tt-~o~W-~!tf!,~~!tl!titJJ.OO~*r 

lOOOm2 Bt, & 300m2 ~illy r ~tit o xt ~~~!ti! ill~ 1Ja f& ~ -~ 
~, t&~~~~ill1J\ri9:ittitJJ.~Jjt o 
12. 4. 6 Et! ~ tit JJ. ftJ 8"J !ti! ~ ± f& Yj!tl ill t£ w i9: Et! thl ftJ itt 1-r , 1Ja l!fil !§" 

B"Jf&¥J!tlillt£Et!~~* 3d~5d J§"itt1-T 0 
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~~A J:Vifffif!~Ufil~lt,tJL~I 

».~}£~-it• 1f 1* 

A. o. 1 0:9lat1Ja m~flf:r, ~¥ 8"J 1f ~ ,g,filLJJ rm~~,~ rtJ 1f ~ filI 
nrm~~~~rtJ1fl-~filLJJrm~~ey*-r~0~tt-= 

Urz == 1-Cl-Uz)Cl-Ur) CA.0.1-1) 

= 2 

U, = 1-
1 
~ l~ 2::exp[- (Zm-1) 2 ~ Tv] 

Yab 1! m=l 

[ 
Yab _ 2Cl -yab) C- l)m] CA O l 2) 

C2m-1) 2 C2m-l) 3 7! • • -

( 
8Cht ) 

Ur == 1 - exp - FCn)d; 

T == Cvt 
v H2 

n 2 3n2 
- 1 FCn) == 

2 1 
lnCn) -

4 2 n - n 

n == deldw 

de ==aid 

dw == az 2 Cb+ o) 
1! 

~ 9=1 : U rz - ~ ¥ 8"J f :1:1,Lg, JisI j] rm ~ ~ ; 
uz -~¥8"J !!£ rtJ 1fl-~Jisln rm~~; 
Ur -~¥8"J12rtJ1fl-~filLj]rm~J;t; 

CA. o. 1-3) 

CA. o. 1-4) 

CA. o. 1-5) 

CA. o. 1-6) 

CA. o. 1-7) 

CA. o. 1-8) 

Yab -tff:7J< 00 JisI iJ ~ ~ ~ JJ< 00 JisI iJ Z rt, XJ.. 00 tfJ: 7J< at 

TV -atrBJ~~; 

ch -~~12 rt] C1J<f) lm~-*flCcm2 /s); 
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t - l!lf~atfBJ Cs); 
FCn) -#12tt129r; 

de -m*4ffF7Jc*& 12 rPJ ffF7Jc rrL 00 [J{J ~~~1112 (cm); 
Cv -±m¥1£rPJ filI~-*fiCcm2 /s); 
H -ff F 7j( 00 ~ ~ ~ 7j( 00 [J{J ~ 11IEE1*S C cm) , xf XX 00 ff F 7j( Jg 

±fil J!JllZ.3¥, xf 1¥t OOffF7JcJg ±fil J!Jll; 
n-#12tt; 

dw -mt-tffF7kf&[J{J~~~~-1112Ccm); 

a1 -~-*fi,iE ffl%{JJJtatioc 1. 05,JE1f%{JJJtat 
JOC 1.13; 

d -ffi~~mt-tffF7k*&9=tJL"fBJReCcm); 

az -~--*fi ,7Cii\Hi~t-tatPJJOC 0. 75~ 1. 00; 
b -mt-tffF7kf&[J{Jmltccm); 
o -mt-tffF7k*& [J{J J!Jll c cm) o 

A. o. 2 7tfil1Ja fni ~1tt r, ±m¥iE ;ttt at ~tl [J{J ~ ~ J~, m fJ lfil ~It coo 
A. o. 2rartttrA:it- = 

CA. o. 2) 

A: 9=t: urz -Jti!¥iE t at~tl [J{J~~ J~,filfJ lfil~ It; 
m -1Jafni~fi; 

u,,;c,_·i;i;~) -~at1Jafnf~1lf:r ,xtm-rm i filfni~ t at~tlB"J~ 

~ J~J1!.fJ [fil ~It; 

t -it)f filfJ [fil ~It f8 at fa] ( s); 
n -mi filfnf~1Jafnf B"J~~aatrBJ Cs); 
Tr -m i fil fnf ~1Ja ?JI B"Jt~ Tat fa] Cs), ~it)f 1Ja ?Jf WJ fa] 

B"JmfJ lfil~Itat, Tr m~!xJ'l t; 
Pi -m i filrm llifnf ~ c kPa), ~ it)f 1Ja ?JI WJ fBJ f8 mfJ 

lfil~Itat ,A:9=t PimJ'l ~Pi ,~PiJ'lxt m-rm i fil 
?JI~ 1Ja ?JI WJ fBJ t at ~tl f8 fni ~~it o 
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P(kPa) 
I 

: fiP-,, P, 
---------<~-J ____ -------------- ---------1 

: f1P 2 P2 : ~------------------I.! ________ _ 
I I I 
I I 
I I 

I 
I 
I 

Q I 

t( d) 

s 3 

S(cm) 

~ A. o. 2 7tfilnow ~rail~~~ oo 
A. o. 3 ~ ±fil ¥ ± ~ fIJ~ oc $X ?&J , m t-t t-tJ: 1t tf1i rBJ 1fE $X 11\ ~ m t-t t-tJ: 1t 
~rr~~oc$X*~,mtt-#m~~~~m~~¥mh!I!I~oc~ 

~ o(n], r=tJt-1i:r ~u 0Ait-: 
Ur = 1 - exp(- /3rt) 

sch 
(3r = [F(n) +] + rrG]d; 

] = ( kh - 1 ) lntl 
ks 

G = qh __l_ 
qw/ Fs 4dw 

qh = khrrdwL 

CA. o. 3-1) 

CA. o. 3-2) 

CA. o. 3-3) 

CA. o. 3-4) 

CA. o. 3-5) 

~ 9=t: Ur --!fil£~1£ rPJ-1f 11Jlili:h II!I~ It; 
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/3r -~xt~1£rP1 f-tJ:7j(II!f~~~; 

t --(1!!] #i Bt fB] Cs) ; 

J -~f*[!J-f-, ~/F:X-T o. 4 Bt, II!J#ijjtr=tJt-J(X~i*~ 

OrnJif-; 



G -#~Jl[z;J-T; 

de -mt-tf-tf:7j(f& 12rPJf-tf:7j(11100 B'~ ~~~1l12 (cm) ; 
kh --±tl!¥1j(Jf~~*~(cm/s); 

ks -~~B7kfr~~*~(cm/s) ,1fffl1Jt~±ft(1ft~,mii\ 

MFL1f1!~~ JE, xii\~~ t-t Bt, ~ ~ * ~ tt kh/ ks PJ' * 
i. 5~8. o,xt Ip??-3o 1¥J:8Jmt~m~&~~±* i. 5~ 
3. o, xt~~:i01W:~}mt~~±* 3. o~5. o,xt~~:i0m!# 
Jl ~- t} ± EX: ~ffi 1t91~ B Jj! ~a fig 1¥1 PJ" m itt ~~ ± * 5 . o ~ 
8. 0; 

A --~ti tt, PJ'* 1. 5 ~ 4. 0, J]-0! _Txt ±ill¥± 1Jt ~ 1j\ Bt * 
f~ti[ ,1Jt~$Jtj(At*~til; 

q h -ifl 1iz Jj( fJ If~ It r ' iti 1iz Bt IBJ ±ill ¥ 9=t rt> A m ~r-t f{J: ?K tli 
1¥1 11< it c cm 3 Is ) ; 

qw -mt-tffJ:7j(if&~rPJ:ifil7j(i!Ccm3 /s); 

Fs --~~*~,L~lOm Bt* 4,10m<L~20m Bt* 5, 
L>20m Bt* 6; 

L -·mt-tf-tJ:7j(f& tTNf*Jt (cm); 
dw -mt-tfff:7j(!f&l¥J~~~-1I12 (cm) o 

A. 0. 4 it-±ill£~ Bt ~tl l¥J 151~lr*fflM1!: [1fil £r!i Jjt o ± B ~ Bt ~1J 
1¥JmfJlID~Jjt~m1!:lID~JjtPJ'ft(r~0A~~= 

1 *ffl e~ p ff~ aB tX Bt 

, eo - er urz = ----
Pt - Po 

CA. o. 4-1) 

Pr - Po 

2 *ffl e~lgp ff~ftBtXBt 
U' =lgCl+kmUrz) 

rz lg( 1 +km) 
CA. o. 4-2) 

Af=ft = u:z -ltMatnow~14r t at~tl±~-¥:10m1!:rID£aoc; 
Urz -ltMBt1Jow~14r t Bt~tl±Fzff:i0MfJ lID~OC; 
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Po ,eo-~~:im~±~ q=t ,~~B"JfJ]~ft~~~bij] CkPa) Jkxt bi 

B"Jfl IDit tt, xtr?t~ltba ffl*~ltha ~'Jf iJl, Po, eo %JJIJ 
jg*~hafflzlltr ±~ q=t ,~~B"J ~ rPJ~~~biJJ c kPa) 
fl1 ;it xt bi B"J fl IDit tt ; 

Pt ,et-~~:11 fi q=t t at ~tl :tm ~ ± ~ q=t ,~ ~ B"J ~~~bi j] 
C kPa) Jkxt bi B"J fl IDit tt; 

pf ,ef -jG~[fil~at ,:ttl!~±~ q=t ,~~ B"l~~~bij] CkPa) lk 
j 

xt bi B"J fl IDit tt , xt r J ~ JJa m ,~ i1l , Pf == 2= Pi ; 
i=l 

km -Rm== azl as' az jg EEL ll ffl ~ tz: ~ B"J jtl! ~ ± ~ q=t ,~ 

~ B"J ~ rPJ i)f1 JJa bi j] C kPa), as jg~~ :im ~ ± ~ q=t ,~ 

~B"J § :mffJJ CkPa); xtr j ~JJDffl'ffiJl ,as jgj]affl 

lJU ±~ q=t ,~~ B"J ~ rPJ ~~~bij] CkPa) o 

A. o. s xtr IE~~~ B"J :tm~, f:V!ff ffl~r :tm~ B"J m~Ait-bi 
r4-ftr~U~J[JE: 

1 f:V!ffffl~r:tm~B"lfi~~rP1m~Aey~rArr-= 

CA. o. 5) 

J:\:q=t: Sd= -:tm~B"JfiftfiJL~A~ittilCmm); 

ms -~~*~,JCjtl!JK~~ey* 1. O~l. 3,fijf~$Jtj(, 

:tm ~ $Jt *X at* 1Jj m ; 
eoi -mi ±~{£1fBJ § mffJJ~it-Olftfflr &;ra~)E 

at B"lfl IDit tt~itlil, ey *Bl-Ol; 
eli -mi ±~{f 1fB}fig!fffj]~it-Olftfflr &;ra~)E 

at B"J fl IDit tt ~itlil 'ey *Bl m; 
hi-mi ±filWlt Cmm), ~ ±~ J!JJ.t$Jt7cat1r~tl %;ff 

-=f 1j\~; 

n -it-ff;ra±~B"J?t~~- o 

2 iJL~fitit-at ,~ff~B"Jit-~J.tey*l)f11JabiJJ ~ § mbi 
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iJ a<J tt ut~J o. 1 at a<J i* Jjt 0 

A. o. 6 I:OOffba wM 1BJ a<J m~~5E~1f:Jisl~it ~7tl ~~5E 0 

1 m~~5E~-l:i:*ffllMI5JJlffli;IJ1!C~ A.O. 6) ,f](~7tl0:r-\: 

it-: 
1 

YoMsd ~ -MRk 
YR 

Msd =rs [ 2: (xR - xi) (Wki +qkhi)] 

CA. o. 6-1) 

CA. o. 6-2) 

MRk = 2: (hi -zR) [ cwki +qkhi-ukhi )tancpki +ckhi J 

[ 1 + (h/-tancpk)YR )2 J + I 2 CA. o. 6-3) 
1 ( tancpki YR) 

:r-\:9=1: Yo -IJl'fi*flo PJ~ff&J!X:J:l±jtf!)~J:§~JlJl~Jlj}( 
~ !lX ft) $[ ~ a<J g( ~ ~ ~ ~ ~ " -= ~ " ~ ?t Jjfj JOC 
1.1"1.0"0.9; 

Msd -fFfflrflt~ffli;/Jlfil__tffli;/JjJ~a<J~it-OlCkN • m/ 
m); 

YR -tJLjJ)tJJ!*fi; 
MRK -nt~ffli;/JlfilJ:mffliJ~(f<Jf~f't-OlCkN. m/m); 

Ys -~it)tJJ!*fi, PJJOC 1. O; 

xR"zR -IMJ,L\a<J7j(1f "~1i*f~-O[(m); 
xi"hi -~ i ±~ffli;/Jlfil__ti:f=t}~(f<J7j(1f"~1i*f~-O[(m); 

wki -~ i ±~miJt~ffE-Ol CkN/m), PJJOC~-0[, ~ff~ kA 
~ ffl1-¥IJJtit-=; ~:ff~mtat, ffli;/JjJ~~it-Ol Msd 
9=ttt-~*&kAJ:~ff~~~®?ta<JmJJ~fftmm 

fr!*°IJJtit-; 
qki -~ i ±~IV!lfila<JPJ1tfFfflf~ffttilCkN/m2 ),l:i:it(~ 

1T1T~f~fft<Ol o Ififfl ~~~111»JTJ 215 fifti5E; 
bi-~ i ±~~lt(m); 

uki -~ i ±~nfi;/JlfilJ:MiftfL[11(7j(ffiJf~f'ltilCkPa), PT 
ioc~m; 
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C{Jki -.. Cki -7}J}lj ~ ~ i ± ~ m ~ 00 _t 8"J lfil ~ 'i1C f'J l*J wt- j§ ( 
0

) 

fOJlt~iJ CkPa)fijl{Eti[, Pf*:t!g{l[; 
h'i --~ i ±~m~ool:9=1}~~\B"J~~Jif~{I[o 

00 A. 0. 6 ~)E~-~~00 

2 ~*ffl +*ti~tJJ5Sloc~ tWJ ~ lm ~~ tfp1J<f'J5Sloc ~ ,f~t 
5Slocst,A A. o. 6-2 fllA A. o. 6-3 9=1ffiM±1*5Sloct~f~M*ffl+ 

* t& f'15£ oc ~ ;Jt fm ,tiJ, 5£ oc fij 1t m , MI DfL ~ 11< ff JJ t~ 1t m*~ 0 

3 i~UJ\fJtj]7}JJ!*~lr*ffl* A. 0. 6 9=18"J11£ti[o 
~A. 0. 6 m1.J7tlji~~ 

~siN mtiF :@ffl*f4 mJJ?trYf *fi rR 

lm~'l'Jt~ E=*m 1.3,..._,l.5 

+~fli~ E=*m 1.1,..._,l.3 

~:-.!tlb ~ l!!!I ~ ~ t:f~Jj(~ ~·~~Ht*m ,KHm~~Jlttil 

'~~(1[jg) ~~~Ht*Jtl ~M~~Jlt{l[ 

4 -r~~:ttttt~ ocit-li~ mJtf!~±tr: B ~Mf!1Jamttt-r 8"J 
~oc~Ko~~~~ff*B"l~tt±,Jtf!~±~oc~-B"J~${l[ey 

*rAit-: 

A9=1: ~Suk -Jtf!~±5£Jjt:f:~itB"Jf~{l{EiCkPa); 
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U rz -Jm ¥ 8"J Jf ~ ,fiJJJY_ j] [fil ~ OC ; 
O'zk -im¥1£fO]l)f11JaJ5Y_iJf~ll{i[CkPa); 

cpcq -lfil~'tRJY J*J--1§ f~lt{I[ C°), PJJ&~{I[ o 
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s. o. 1 ±m¥ B"l m: t~ m ~A PI ti tJ& ~ t9!tl m ~Wt *4 * r ~tl 0 A 

ti-: 
t 

S, = So + a + [3 t 

1 
S= =So+ fi 

Ar=f: st -mJ~atrBJ t B"J~t9!tl1JL~fl:Cmm); 

So -mJ~7f~~BtB"J~t9!tl1JL~fl:Cmm); 

t -mJ~tu!ffiBtfBJ Cs) ,kAmJ~Bt~tl-~; 
s= -m:t~1JL~fl:Cmm); 

CB. o. 1-1) 

CB. o. 1-2) 

a ,13-it-~~, ti!J&~t9!tl Wf ~-J.lifij )EC 00 B. 0. 1) o 

(} 
f3=tan(} 

00 B. 0. 1 a .. ,Btaliia~~~oo 

s. o. 2 ±m~B"Jmz1tfifil~ltPI*iM~t9!tlm~!Bf~-J.*rAtt- = 

U' == St 
rz s= CB. o. 2) 
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'A:ifl: u:z -t Bt~tlJ&¥ill~ffil~)jt; 

st -t Bt~tlB"J~r9!tl1JL~1!il:Cmm); 

s= -!it!f1JL~:it(mm) 0 

B. 0. 3 J& ¥ B"J ill fJ rm ~ J3t rlJ * ti& ~ ¥9!tl f L J!1Jt 7J< ff fJ Wt t-t fl( r A 
ti-: 

~u 
LJrz == p + Uo 

'A:ifl: urz -J&¥illfJ ffil~J3t; 
~ u -M ffi ii ti if1 t L J!1Jt 11< ff fJ WHf~ tl1 C kP a) ; 

P -rmffi?Jf~CkPa); 

Uo -f:Vlffif!JMf D:JLJ!1Jt1J<fffJ CkPa) o 

CB.0.3) 

• 75 • 



1 -Jg f~ T 1£ 1A 1~ * ~Jl!. m 9k x Bt IK J}lj xt 1~ ' xt ~*Ff~~ oc /F 
FnJ B~ HHPJ iJV~~ ~n r : 

1) *~1~Ft*, ~~l!*F1$/FPJ 1¥1: 

iE lfil iPJ *ffl" &,~", & lfil iPJ *ffl "F~"; 
2) ~~Ft~, 1±iE1if'ff {5L r:f5J IW:l!*F1$B"J: 

iE ITU iPJ * m "m" , & oo iPJ * m "/Fm "~" /F 1~ ,, ; 
3) *~ft itf~ ~f ~t~, 1£9k14it PT Ht§ )tJE.J!f${$~: 

iE ITU iPJ * m "1r" ' IX [ij iPJ * m "/F TI" ; 
4) *lR:ff ~t~, 1£~1£fk14r PT ~~*F1$B"J, =*ffl"PI" o 

2 ?kx qlt~ ajj bitl(Jt:1fil:ff !R.t~li1A1~ 1¥1~~ 11: "bi~it··· ··· 
1¥1 tm JE "~ " m * · · · · · · 1A 1~ " o 
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(( ~1}(tfil¥¥1iiliNit~J{!. m ))GB 50007 

(( E ±_TfiWJ~~J{!.m ))GB 50021 

(( ±_T~ ii\~1iitf~li ))GB/T 50123 

(( ~ 1}[ ±ti!¥¥ liili _T fi J]([ _T. JW: it ~ ®:JJ(!. m )) GB 5 O 2 O 2 

(( Jlj}(fif!£~Jj!ti*~J{!.m ))JGJ 79 

(( ifliE 1& !::] l!X ±JCT fi Nit ~J{!. m )) J TS 181 - 5 

(( ifliE 1& !::] l!X ±JtI fi J]([ _T ~J{!. m )) J TS 2 O 7 

(( ±~ [fil {t}flj ))CJ /T 3073 

(( 7j( ~ _T fi7j( _T ~ 1}[ !fm@: ~ x~1~~ ti* ~J[ m ))JTJ 218 

(( 7j(~ IfiY~~ ji~J{!. m ))JTS 131 

((mo Ifiw~~J{!.m ))JTJ 215 
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1 

1. o. 1 mfl~ft oo ~m~ l!,bt~, xt ±:tm 1¥1ri* ~em~, ffi m i¥J 
~~~~~~i¥Joom~B~~*o ~r~~±l¥JI~tt~~#~ 

& ,fffiilf1-T:tm~~J]! ,110z~~±±~ ,~:tmfl1M!m~*~fPJ ,!JtJ]! 
oomg*~~~,~~J]!~m~~~~~fPJ~J]!~~i¥J~mttfl1 

~Vftt~Mo ~~~~~~±Jtf!~itffi~J]!~,~~ttfl1~I~ 

@!iAJt~1mt)t1-T oo * 1¥1 ii*~ m ~Wi, 1~iu $:~~m, ii*5t*, 
~}. Vf it J]! '~ *19!ii '* t? J:f ~ 0 

1. o. 2 *~~11L~ffl r~~±~Jtf!l: 1¥J}l1Jl: ,jt~ ,1j(f1J~Ifj$X 
±Jtf!~!JtJ]! 0 

• 85 • 



2. 1 * i?t 

2.1.1 l!X±1±1£JA~OOtiiJ:ft,JC$,w*,rr~ .. _tYB},Wftr¥U1M 
m .. r* .. rrt1I~*$, l¥1$1B-¥Bt~~"BJ~ rr£7t1fl ,ii 1-trof!tr~oo 
?Xtii~ oo B"Jtrx, ?t1rl IK ~~ ~m 1Ja o rof!tr l!X ±too~ r fi B"1 ~ ~ 
3f Jt€, qk!Jt±mim EE lf!M B"1 x~t£fJ}, WJ;~t-t, ~~~~~*it r5 
±~ nX:?tB"J*X~ ±1'1 ±1* o tf qk!JtttW q=t, i@tt'~~J1¥U~~, VJ 
gm,J\fji~B"J%~~'ttmm, ~ rm1!1!1~~qk±J!±~~m,11:m~*, 1C 

~ * 11<$ *1 fL ~ H~ *, m fl 1J\, ff~ '11: * *1~~,11:11£ ~ *r J~, JA rm 
:ii!nX:~ OO!tf!~~~, lnf ~~¥'11:~*~&, 1'J s~Ifi{!l!ffl'ffI* 71! 
7c B"J X1E fl *1 ~~ ~~ o ~ lit l!X !Ji ± lK ~ B"J !tf! ~ ~ m! , B $: 1'J * f 00 it 
~~8"11t7c*~IW o 

2. i. 3 xWJ;m~ EE ~1J<!fX'if *1~1J<±I1fi~1PJ~nX: ,~4i~JE:B"J 
~ 11< '11: tm 0 ;K * 1-t 7 ~ tt ~ q=. Jfi WJ; f'F 1'111< ~ f-f F 11< m ~ B"1 fitt i! , 1£ 
~ J-' ~ !tf! _t tr oo m t-t t-tF 11< ti 5 , !BJ IW1 ~ t-tF m t-t t-tJ: 11< ti 1ri it~ ~ 11< 
-f ~if!, #1!1!ffl li~ff~ mt-tf-tJ:1J<tiJI ili $%~~Ji~ ¥U 11< ~ ~ 
if! _t , 1!1! 11< ~ rtJ f-tJ: 11< ti* YE fO ¥ 1i rtJ f-f F 11< ti * YE Ji nX: ~ ~ ~ m B"J 
~ 1* o 7C WJ; m ~ tm ff 1! 1!1! 1~ l!X ±1±!tf!~tmfff-fF11< lnJ ~ 1! 1£ 7C WJ; ~ 

:PW; B"J'tff l5L ~~~~~~, ~m ~!Jt?BJ:ii! Mr B"1 qk!Jt± kA Elm~ ~ill, 
0~ .. m o .. ~~ J'¥iJl!tf!~~m~r ,~*3tM-B"11Ja lnl~~* ,ii ~1II 7 
lffi~WJ;m~ 8"17cit~A, ~~~IIMfil, ~Vf ~~"J B"Jft~ o 

2. 1. s *11<$*3t!Wi B"J l!X!Jt± PJtf ff~lftr ** IJH®ini~, ~ 1~ ¥UJ! 
M B"1 ~m~~* o 
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3. 0. 4 J!Xj:j{I~~it at,$_ l&!@l!X j:jt± ~'fimt, J!Xj:jt± r 12~ ~ )J. 

~, 'fimtllJtJ!Xj:Jtsm, f1J~4Wlxtm1*!tf!£ ~m~~ nlnJ ~tffiit ~ ~ 

ifO)E~itf!f~~ 0 

3. o. s xt~J]!§~J!Xj:jt±J&£$_itt1T~~itit-J*J~~ili~~Ji:o 

~J]!J&£~*X~~r 12~~~-, xt ff~,~~, a:~na l!lI !tf!.£ll 
fl 1*ft ~-f.~ 5£ 1* !£it !ti!£~$_ fJl: ff fl tt fl !ti , fJl: J!J! 1T 00 *li~ ft<< m 
~!tf!££filfi~it~~m»cB 50001 ~Jf1!~-, xt1f j6~5i~ ~~ 
5i1*!lit!tf!£ ,fj(Jtffl~f~~~~'fi '-aJfJ1:~1*7*£filfi1!~- 0 

~J]!§ ~!ff!£$_~ JEmCf1J) ~4Wl*~fl ,1£%*°~Ji:'f1~~ o 
1£% it-$_ r-q: it}}] 1T 00 * f~ ft« m ~!ti!~£ filfi ~it~~ m)) GB 
50007 ~1f *~~)£ 0 
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4. 1. 2 ~!JtIWiiitBt' xt~itf!t~~ B"J ~ 1£m~1! ~ !Jt± B"J '11: 
mt, ~:tl± r ~~ fzf J¥oc, '11:19J:lk. ~!JtFo _t tmJ!, ~ 11l:!fm xt~1*±1f!~ 
8"11JL~~ n[UJ ~~if l!1~~1£ o 

4. 2. 2 ~!JtrKlk?trK1fiJ11=Et~LfEIW1!1!m~*B"1flrmr ,mifJM 
*IJffl § ?t~14 ,~il~Y llJ±fiIWil, ~fk£IW~fft, ~!Jt fKlk.?t 
fK1fill1r~i!m~ LttIM, f.fil~Sii 4i, ~!JtM!!I1ri! ,}5 M itf!~~ 
}j!~[!}~o 

4. 2. 3 ftJ mm o 1? J¥, i!?I~ J¥ m, AI Sii Sii m·~ 1j(IJ!11l:!fm fF-JJ 
~!J{llJ±fi~,*~!Jt~*~_t~*IJ!1J\:!fm~1Ett*fi~-o 

4. 2. 4 fir -T 1j(MfJt W~ B"J ~!Jt 111 ffi*7j(~Jl1Jl:!fmiiit, ~!Jt fK J*J 
B"J (Wi ~ fl] ~m _t 00 f{i fl( l(fu Bt ~ ~ !fm ii it o 

4. 2. 5 ~±J{IfiiiitBt' ~o ~14 ft it' PI ~k 1Rk~*1Ttv!~rjtii\ 
~***ft~tt±W,~1!±tt~fF~&~~~§o~~$W~ 

±JI± ~~f'l1: , -Jg ~±JI I li ii it~ 1£ '11: , 1JL ~ 11: , ~ !j ± B"J reil ~ OC 1k Mi 
±Jtiltt-~~*f!,-Jgfr5~*~-Mi!I~~~~o~±1I~~ft~ 

1ffia&PI*r~~5£ o 

1AiUft r*J ~ Ili~~5fn r*J ~ ft i!f ia ft Cm) 

3¥- :t1J i6 ft ~I§~~Jf~~li~ft.~~f~~~~~~~ +o. 20 

3¥-~iaft ~I§~~Jf~~~ft.~~rr~iaft~ ±0. 15 
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1Ai8£ ~ ~ I~~>J(~~~ ft i!f 1Ai6 £ ( m) 

~tie~± ±0. 60 

~tJ; '~itJ; ±0. 70 

* ~ fJL fJ1X lPfz. ~,;{IiitJ;,~1& ±0. 90 
ii::k1Ai8£ 

~ ,~!mt~·jj:± ±1. 00 

~E" ± 1. 10 

~iifJLfJiX~--o/- ±0. 30 

4. 2. 6 Vlt~ '\ 1¥-~ '\ tiE~~~!Jt±7(~£Jjt-aJ~f!Jt:t§fl]~7j($ 
ffl 'A: C 1) it-~ilCf jtl ~HF20 'A: C 2) it- o 

Gs Cl +o. Olw) 
y= l+GsXO.OlwYw 

y = 32. 4 - 9. 07lgw 

'A:i=f=t: y-±891tJ3tCkN/m3
); 

Yw -;J<891tJ3tCkN/m3
); 

w-±897(ft~;j($(%); 

Gs -±~89 ttlt o 

(1) 

(2) 

4. 2. 7 ~!Jt±*~89 § ft1JL~iiPI**~~~JE89J]!i~0'A:itJf:o 
-' 

1£Ifi~~ i=f=t ,-tJL PJ~tm ~ :i:&~HFL!ttf!~ til o 
4. 2. 8 ~!Jtfil~itt!¥891JL~ii*fflmifJ~1tJIJ1!,*~!Jt±JJJ3t~ 

J:Eit-7*J3t 0 

4. 2. 9 ~!Jt:tmitf! ~itt!F ~, ~flfi~ m ~!Jtttfi i=F iE 1ff 1JL ~jr, ~ 

mz~ m~!Jtsitf!¥~Jl!ttfi i=F ~!Jt±rJL~ "r ~r ~rJL~hl~IM 
89 IJl51JL~ ":1:&¥~Jl!Jl5 J1 Ct~) ~!fmw~xt~1*f-tf!¥~ n(rij 89111~ 
~o~rr~ffl~~~LttTft~89~~~I~~~I_l,~~T~~ 

I q:t ~# ~ ~~nx: 89t!F~iR&=, ~iiE:tmitl!~ffl o 

4. 2. 12 ~!Jt~I1J'A:PI*rjtl~91Ufil~: 

1 ~~IfimI~~*ffl~~~~~H*~!Jt,~~±~~~ 
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~IR~~-SM~~~~m~~tt~~~,M~~~h~; 

2 §*±IR~~~IR~-~~~~*ffl~~~~~~~~' 

§ *ffl 4 J:\:~~m *±at, M fl:~ g~ ~ ~~m, ~ ~m = iX ~~xt 
i~ ?R ± Jffi: ~ ~ M 'fj: o 

4. 2. 14 ~~OO±fi~f1JID!A:: 

1 Mr _t OO±fiPJ *ffl Wi ± 00 ±fl, iJJ ± 00 ±fl, ±IgJl~ YE~~ 00 
±fl*° tf% if tJ ~-1- 00 ±fl~~ f1J ID! J:\: ; 

2 oo~~MfI~~~~OO±fiPJ~M~~~#*ffl~n,±I 

m~1E~~~~~J:\:~f1JID!J:\:,&PI*ffl~~~~~J:\:~f1JID!J:\:o 

4. 2. 1s *~~J\!JE 8Jt!tl!*±j}[±fiM1£ 00 ±fim@!ttc~~- ~ ~~* 
± ,Jfffi IR~*±Jti~ ~±fi]j!p ~~-~1J\-=f 5m, *X~iXt_t~1J\-=f 
lom,±fi~::k-T 3m at,:ifM~§1Ja::k~-o 14F~1f~p;q@!U 5m pg 
~1~*±,5m~l0m 7riOOP'J*±f*Jjt~::k-=f 1. 5mo 
4. 2. 16 Jt~~tJlOO±fi~~oo 

2 3 
- ------------ ------------------

4 

00 1 7t~~ij{~±fl$Xt00 

1--M !Efii; 2-=M !Efii ;3-~=~l!X:ll± ;4-~-~l!X1Jt± 

4. 2. 11 *~~J\!5E ~ OO±fi±fi~~m! ~~m!M*m¥~±19!ur1i 0 

~ll±fi¥JJ 1!£~!±~ 18 ±fi¥at, ey~~ 00 ± IJJf't § .fl}jjt~ ± o ±fl¥ 
j]V}t~]ffi:±at 'ey *ffl ±IgJl~ '~14F '1t14Fm~ ~11& tJ~*414F7l< 
if&~ JJ r! 1Ja f1fil o ±11¥1Ht9 19! ± at , m i£ ±11 ¥ 9=t rm 7f lt , jjt ~ Wi ± ~ 
lttf 1f rm ~~m!JJr! o 

4. 2. 18 ~!Jl!i&I~7tIR7tJJ~jjt*±IR%1R ~~1J!IR7tIR o * 
± IR%IR% ~tt:*~tA1i o ~1J!IR% IRMtt:~1J!J9!it ,IM, ~1Jt 
§!tf!¥~m!~~*~5E ,#%IR7t~~!i&I: 
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1 IAA~>J<~rPJBt ,ft(if rPJIAA~>J<lltfi?tIK; 

2 ~~~±~~*~rPJ~~~§~£~m1J~~rPJ~,ttt± 

mt~*~im¥~m1J~?tIK; 

3 ~~IKOO~~*'~~~mt~~~~~~~~mt±~~~ 

JE~~~itBt, tttiM!k~~tlt$Jl:~fllr?iJ 11:~~~ ~ B"J~*?tIK o 

4. 2. 20 1£~~~ftl!¥_Lllt1-T~~ ,~Q*~~JiJjtJ1tJ( '~~~~~~ 

~~flt$, %~fiU$~~~ ~El~~~' iiI~~~±itl!¥ B"J ~~ 
~'Jio 

4. 2. 21 ~ ~ iK B"J X9l 1,V!tl ill 'ElJ! ~ ±tf! 00 B"J YJL ~ fO ~ Pj! ± * :!l B"J l1fil ~ 

rJL ~ x~ trutl , IJ1 ±Ii B"J X9l trutl ill -EI 1! IJ1 ±Ii B"J iJL ~El 1k Jf 1il ~ , itl! ¥ B"1 iJL ~ 
fO :r L imt 1k ff JJ o iJL ~ fl1 1il ~ x~ trutl B"J x~ rJltl JWJ AA ill~ w 1m mt 'tw l5l El ~ 

~~*~JEo 
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5. 1. 1 iJl ~ l!X rt I fi fir l!X rl* ± fR m ~ B"J 16,!N 'Ii*° I ft {f * o 
ft~*± rR moo r*J ~# l!Xrt± B"1 ?t:tfi, ~~ rRk~J&191: ,J&% ,1J<x, 
l!X~±19J:~l!X~IWI~~-~~*±rKB"Ji&~*°m:OO,~l!X~ 

~I~l!X~§J&~~mmm~~~~ol!X~*±rRm~m@MI 

fi-~*fio~~~i&~B~B"JIWJ&l91:~~,ey)t~~~jtey 

3 W OC , 1JD kA flj JtJ o 
5.1. 2 l!XrtrRm~7t1Jl!Xrtflr:tmrRm~~l!X~§~J&m~o fir 
#~!Nft~~i&IWJ&191:~#,Jt~ft~l!X~rR~i&B"J~JtJtto 

§#-ft~~l!X~ml!X~±B"J?t:tfi~~±~~mh~m~~~m 

lfl, ~:1:-m~~mB"J~it ,~I~oc* 0 

5. 1. 3 Jtl ~ T l!Xrt rR m~ ~m1~fft*~;r--t-ttxtl!Xrt±~J_IB"J 
~mu 0 

5. 1. 4 a*~~ m ~ ifltJ fir, §fir oo r*J f#J *~ l!X~± B"1 *~, *~iJt 
~ T tiM l!Xrt± ~~ J~~ ttxt B"1 Ififfl J£:ur1-T7t~ B"1 ~mu o 

5. 2. 1 l!Xrtflr~ rR m~mz ft~ a l!Xrtfrl~ ~ B"1 Ifi:I:fil191:'~?£, x 
Jt ~ Jm rR B"1 ~ ~Jfil 191: 1,m ~ B"1 7t :tfl , :1:-m r 11< , ~ 11< m B"1 iJ\ ?£ , 1J l!X rt 
!§- :f:fil ¥ ~ J_t ft~ frJ WH1E * o 
5. 2. 2 *~~J(!.~ T l!XrtmJ~ rR B"J m~ I ft:tfi ft~mU o 

3 ~ ~ ~u !=:J tEI * ~J(!. m B"1 i?J1' iJJ 'Ii , l!X rt fir Jm rR m ~ * m T JJ\!.1-T 
1-T~f~i1E«lfliU& !=:Jl!Xrt_IWi&it~J(!.i[L))JTS 181 - 5 WJ~Ift{fJJi 

~*r*J?l¥o 
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5. 2. 3 r!XflmJWJ~:f:m fK ~61L 1*~~1tJIJ ±~~ Ltt J!Xfl± 151:~~ n(rt] 
lJll[{±~ jj(~~~iJ, Ill fi!fK~~ lit Ill fi!E8~5E, *~ xt~:tLi*~~ 
ili T ~ 1tlf J m Ill , WJ ~A JJ1 PJ ~ *fl&~ JI!! Jl ~ 'tw ?5L 1ifD 5E o 
5. 2. 7 *~~J[J£Tr!XiJtf!JWJ~fll~B"Jr*l~o fr'fff~J[WJ~ffl~B"J 

¥ filfLt , ~ 1JD T * -T r!X fl fK ~JI!! i5¥ 1fr E8 t§ 3C r*J ~ o 

5. 3 nxiAs=tmtmWJ~ 

5. 3. 1 J!X iJt 5 t;m JI!! WJ ~ B"J £ -~ fffi it g13 J!X iJt ± 7t 1fJ E8 BJ 1=J t£ lJl Jt 
7J< 1f fl1*1i1f rP17t1tl E8 &*, ~#J?K l!Xfl± B"1'~J9t ~, hixtl!XiJt± E8 
~J]!~ ili ~i)l 0 

5. 3. 2 *~~J[)E T J!XiJts ~JI!! B"JWJ~ I f'F{fJ itJJ.¥J!Ll o 
1 J!XiJtE~Jtl!WJ~m~litl!XiJt~I~,~~fJ{~DB"J&itl[{ 

~ '~nX: E8 r!Xfl±fr~Jtl!% nX:J1fj 9=1tz:~8"1~:8J1=1'~ '#it!1-TWJ~ 
~ "-~1flit 0 

3 J!Xfjt~J!Xfj{J§WJ~-~~W7t~~it!fio J!XfJtsWJ~I 

f'F 1ff I~ lit ¥U t?: l!X m B"1 l!X m ± -ar ~~fr 7J< ~ l1l * 1i rP1 B"1 ± B"1 :& :fF ,~ 
lkJtl!¥~ltJ!Jffffi,~~OO~t~l1E<<:¥5-±Ifj!JJ~~J[mJ>GB 50021 ~ 

JI!! w 19: ~ ~ B"J 1tl ft I[{ mu , fr l!X m f!I WJ ~ B"1¥WiH_txtm1* ~ " -~ rBJ RE 
it!1-T T :@~1JaW o 
5. 3. 3 J!XfJts~Jtl!WJ~~fLi*N~ lit T J!XfJts J!XiJt± B"J~~f'F 
ffl~~~$±~8"J~~Jk~J!XfJt±~J]!B"J~~f'Ffflo 

s. 3. 4 r!X fl± B"1 m ~ tJ 1! , hi ft xt ~ IPJ B"1 !fo/J J9t ~J3. ~ , * m ~ IPJ B"1 

¥~o*~~iliT±~~#J!XiJt±B"JWJ~1f1!,WJ~AJJ1PJ*fl& 

m1~±J9t "~Jtl!~'tw?£~it~m 0 

2 ~fl±~~±~"~±~**±fF~-~**m~±fFit! 
1-TfYi*ll)ttfi, &\~Bt*ffl Jfl~ "~~ 1i ~*±~ft,** J!Xfllt]; 
'~±±t-F, 1ifti5EltP'~±W No 

4 **~fl~~ "tit~" ¥-¥~±fFBt ,J)g_*fflitl:ff s:\:~ttil\* 
fF~"~~*±~ '**l*il\±fF o **l*il\±fF=ff f!J~Bt, ** 
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tft~±W ,~~}£~7J<$ ,fff-±W oc o 
5. 3. 6 l!X±tsth~B"J ±~ § B"J~~J&~!1tm!~rt* ,mz~tmJ&~!1t 

Jl!IWB"J-~~tt~B"J~~&~~~~~~~~tl&:Ittfimm!,% 

~o~rey~mzfflB"JJ&~!1tm!Jr~,I~m-B"J~tmmz%~~ey 

3oc ,*1}Jrf~,1A}EX~5}Jey~IJffl o 
5. 3. 7 l!X±t5tb~1ti~±~~~mz~Jf.l!X±t±J&~!1tm!IfiB"J -*, xt J&~!1tm! ~it, MII m *'L~ B"J rOJ ~1£ m ~* ~ i=r ~ m 
f*JJ\l 0 

5. 4. 2 l!X±t±±I~~B"J~~r_m § ,~tJ&±lW:** 5. 4. 2 ~ftxt 

'tiJ&mtf 0 

5. 4. 3 §f!JB"J±tlttm~~m****m ,l!X±t~~t,~JJ<tt:m1r* 

m~~tm~}E ,-ti! ey~tJ&J&IR~~t£ i. 95~2. 36 zrBJ~~mm 0 

5. 4. 4-5. 4. 7 xtl!X±tIRl!X±t±J&~~J]!~n(U]$Jt::kB"J±IiJ\~r_m 

§ :ilt1-T TiF~~~}E ,ff r~~A-91 ~W1Jt1-T o 

liff<'~~~~ 83 r1Slff l?d~~w 1ti, x~::k~~~~~, t~t£ 
~}£~1Lf:Tey *m, Rxt~mzm m: li11Ja ~ ~&ifltJ o xtnxrt!fk±Jtw 
a:~ Jt: ii* mm~ ffi at , /F 1!1! ii\ w tz: ~ 1Jf tfH~ ~ o 

ili~*, xtrl!X!Jt*X± B"J JJ\l~siocil\~, /F ~f*~ ey ~ ~, :tm 
~~+~~~W~~,~$~A&~A~~~o~~+~~&1* 

fJVJ\, £~~, f!J!ffl}I{f, ml 1ti, im~ ~Jf $'~, ey 1£ lOs ~ im~ tfJ ± B"J 
/F t:f F 7J< tt ~ si oc , * ey ~ ~ x fm~ ~~ tJL ffi si oc ii\~ ~ ~ $liJ ~ l!fil tS /F 
t:f F 7J< ~ B"l ~*/ff 1~ M- B"l ffi *'ti o 83 r ~ft xt l!X ±t !fX ± tt ~ si oc tm~ 
~~~~~~JrA/F~*~~~,§fil~**~IWtb~lti&~ 

1£~ffl,*}J~eyey~~~~Jr~~~1!1!fflo~$~A&~A~ 

~r~~~l!Xrl*X± si oc #1 *~ ~-t-*3t~, ey f,fillJ\l:tmw ~ :1tt1-T, fR ~ ~ 
~ ,Jt: ey~{filil\~~*xt ttsf!J!m 0 

5. 4. 8-5. 4. 9 ~~~ T l!X!l±±Iil\~~*mm! eyiJ\~1ft~B"l~ 
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~f~ff ~pg~, xt-T 1J\ID! "ml 1ft8"1 ±I ii\HFLl¥JiJ\Ml1illffili-aT *ffl ± 
Iii\MlnX:~Jg,~%A:, 1£~ ~ t § xtiJ\Ml:ctf~lkffi *f'ilJ JH11Ja kA iJl 
SA# illffliJ\Miffi*OO ~ o 

5. 5 P.XtA±~~ 

5. 5. 1 f!X±j± B"J?RJlU j: ~ ~ -T f!X !l ±ftl!~!itJ_l 1f i! ~tl 7t o xt -T 

m!¥fl!tt?RJ11J-ar kA~ msi~ "!t~tm& "'~li&~~1Ji! o ~!¥fl!t)L± 
mumz~ mf!X±j± t¥J ffF1k, ~m -r ~~tu!&" l1fil 1-t ~1Ir! 0 tEeit ± 1t 
11-#t~~±gll1ftJtl, w: ~ m ± t¥J gll nX: "7t 1fl 'ff l5l, ~ f-f ~ ~ t¥J tit 
J]!1Ji! 0 

I 

5. 5. 4 t~if ± Ei=J *iLgmm~±filt~~~~ff:fr, Ji/ff ~~~WC~ 
it~" i=f=l fBJ tf:gll~*tl:-fl>t:P "~WC HiJ ~ i=f=l fBJ ~f,& 11Jf ~~t~W:, 
~~:8J~ *~7c-T 30 o 1Eeit ± 1t 11-#t~J-*±, 1£ f!X!J{Ifi i=f=l t?:. 
1it~¥u, ~nX: l29-111*±~1£ § ~ffmrrJLfJU~1*:, f!X!l~f!Xfj:tm 

itl!;~l29=~~-TM~f!X!l~Ii=f=l~~?R~~±ttl¥J±~m%f!X 

!l~f!X!J{~ftl!o ~-Tf!X!J!m%±1£±m~!itJ]!l¥J1Ji!~fflk8"1~~ 

'Ji, ii~~~lftJtl-?RJlU o ~5t?Rl*YlU*fr~fi-Flt<<rl t1 :6 ±IfjlJJ 
~~~1!1»JTS 133 - 11Jt1-T o 

5. 5. 6 ~fmf!X±j±'fi~ "7t?R ~ ~ ~ ffil~!itJ]!1Jr! l¥J It: t~ l~(, 
~ir~~*±m~!itJ]!tt*Am~It?:.Mf,~iliT~~ftl!~!itl_l1f 

r! xt~# f!XJ:Ji±~Jlu t¥Jmill'fi, fl -T~IAm xt ~~ itffl o &~r! 
*It: 7t 11 if& ff r! " 11& ~ff~ r! fO flft m if& ff r! , ~ i=f=l fJf JU 1111& ~ ffi 
~r!~ffl±~o®Wffimffl-T±mr*filkAk~~~~l¥Jf!X~±8"1 

ffi~; flftmif&ffir!mffl -T!itl_l f*~ ~ >}< ~ "MF:I Bt fBJ m l¥J f!X~ ± 
ff!!~ 0 
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6. t. 2 ifftnr1iMfftt#1J!r 20 tit~c~AA ,~oo-r 1995 ~831¥I~F51 

Ao §~~OOOO~B"Jifftnrff~m~-B~~B~o rb~~~~m 

~~B"J~$~%ifftnr~~&~~~~fi~~~~~~r~r~oo 

urfrD ff, 1*r&, ifft *, Jt ~ 11& ~i, 1f£~ * ifftnr1iMff 'itI ~ oor i*~ 
±nB"JW~Jjt~ltff~1Ja ,~ifftff±~~~n<ilirs''ti~~ ,~7coo 

~±n~Imff~tt#B"J~~~o ~-ftff~m~IB,~~±~, 

1*1HftL~~B"Jiff~~~Jtff~~~$m~ 3 {tf~4 {tf o 
6.1. 3 ff~r!X!t±±&~filffiff~!t±lkJtr$7(~±~lh1'1$?to 

ff~r!Xtt±±m~B"J~%filfflff~r!Xtt±lk~r$7(~±~B"J~ 

%off~!t±~~~*~*urfi?t~ff~,~Jtr!X~ttmtfl11i&I 

mt-~Fm~~,Jt*~hfl1~%~m~±m~~*~*o 

6. 2 i9: it 

6. 2. 2 xt-=t-ftB"Jr!X!Jt±, -arm st~1ot B"J~1iM~ 12t B"J$~1IJi, 

& ~ 00- ± J¥ Jjt 3 0 0 mm ft ti ' 1iJi ff 8 :i!ti ~ 12 :i!ti 0 xt i'P2 fl] r!X rt ± Jtt 
1-T * oo ff~ , PJ ~ ~ m ~ B"J f-f F 1t m 1i& kA na 'i9C ± ~ l!fil ~ o xt -r tit~ 
El tit~ mt r!X !Jt ± , -ft JH ~ti:~~~~~ 1iM ff ur 1-T 1Jf tit Jt: !Jt , 1G :ft 
± jRnfl1J=i<6~ ,~§ m m*11XffA1t~fl111f ili tit~, :Jt~1iMff ?t 
fil ur 1-T , 1l ¥U ¥f tit~ 1Jf ili , It~ 5G * ~it. o 

*m~mtJ5±fl1J5~*-*r 10% B"Jf'J}±~!Jt~--1-at ,!Jt~--1-B"J 

~1t$~*m~ o 1£-J£B"Jff~wr ,!Jt~--l-1±iifft*'t*at, TW 
oc-ar ~ii*til, ff~~~*iiM- 0 tt~--l-B"J*1j(***, ?if~ ff~" tt 
Bl±" ,JH¥f~m~ ~T 5 N?t fil ff~ o rt~ B"J~1.K$J.c1J\, ±~ 
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~zfBJ l¥J ~lliJ 7c, JJ!U /F ~ ffi~ o ~ Jlt-f * 1k$1J' -T 12 % at, m~ 
~~~~~olli~Jl±~IOO,m~~~~*~ft~ttt¥Jfl~* 

frili~il\~, jjltlJE~~{Jt*1k¥, m kAm~nm_I 0 

±1¥J~7cfWoc~~~~~~~~~~~~~#,~~~~ 

mF~*~frOO*fijli«±I~~:/JY!flFii))GB/T 50123 l¥1~* 

~JE,~~~-~*~~*mF~~JE~~fflMOOo ~~~~± 

~±t~l¥Jffi~Jl±,~M*ffl*n*~~~~~~ow~m~~ 

~ii~±t~l¥Jffi~Jl±,~~~~~~*/F~~-W*~~±~ 

t¥J ~ * f w oc at, /F ~~ *~~ ~ ~~± t¥J :IJY!*m * n *~,mu: 
~~~±fl~/F~*~~Tl¥1*~~~cmm±~tt~*/F~* 

1)($) ,*fflri11<1t~il~Y!jjltlJE~W oc ,Jf:*~m::fc-TW oc~~ 
~ ifff J f W oc o 

6. 3 "Jim I 

6. 3. 3 ffi~~!l±fil ~ OOT ~~fil l¥J ±~, x1 ffi~±t±itlE~l¥J ~* 
~][14(~ n[Uj '~w~ ~~,%l, ffti"Jlt-t 1W 'ti 7tm 1f ~ #rg ~~!ff!~ fl 
±fil~OO~T~±~~~±filoffi~~*~JE§,mU:~~WM 

~~-5E*filil~l¥J~ffti"Woc~*fillli~l¥J~~,*~~~1¥JM!! 

_I~~§ ,-P}*1-Tff~Jl±l¥JM!!I, ~-~ff~Jl±l¥1~-I~Ji o 
ffi ~ ~ * J]fJI. I x1T~~fil1¥J@ ~ ± 1* ~ F ~ m ~at ey fr±$±~$ N 
ltWiili1t.1 o 

6. 3. 6 "6. 3. 1 1£~~WHBJ, ffi~Jl±~±-tf!Jill. ~lffi!&*1k l¥J 'fiiW f-fJ: 
mttttt1~xt~~, fa~ ¥Ullt#'fft'£at, mmm ~ !ti!!ti!*~atf~mm 
1k ~ 11< 1t.1 " f-f J: 11< ff 1t.1 ~ , if/it W f-f J: 1k -* tJE , ~ ffi 1k ~!ff! T 1k J1wt lf!J f-f J: ~ o 

x1 ±$ ± ~ oc $X * l¥J ill~ m m fJ\!, f-f J: 7j( x1 ill~~ JE ''1: l¥J ~ nrU] 0 ~It ft 
ffi~±t±3M!tl! l¥J _t "T 11< ~ ilt, EE -T tJ t-t ~Aft! _I~ Jffi f29, ~ ilt ~ ~ 

t¥J-ar~~'f1:1~*, m**&'~ t¥J J?JI~tmmnm 0 

6. 3. 8 fif*~ffitffJI.Im~ mx1,@ ~ "J!C#J)m~~JIJ OO*~PI~~ 
**l¥1~~oPI**~Tm#~ffi~ffiitM!!: 

• 97 • 



C1)1fti:~ o. sm .. 1* 1. Sm h:tlf81%1J&rtJurfrJ%1J&; 
c 2) ~1t£ ~*ff ~m f8 fr ~l!oc, ±~ 1Ja ~ff~~ o 

6. 4. s ~ *m e~miltHFL*-&HFLff ~tl± f8 *~fl at, m:~ ,tttfffli 
R~~ff~~±WocF8**off~~±Woc*,7RfffliR~fil~ 

tl3m~-X '~**%~*-&HFL o ~JJ!U ,*-&HFL~*R ~~&~_t~~~~ 

f*ocmoo~ff~~±f87R~f7o ~~~e~milt~B"J~~tt,e 

ttlfPfii\HFL7Rffflif8Jil *~1i1~/F MIJ\-T ff~ :ttl!~*-&HFLWOC f8 1/3' 

H/Fb!l!J\-T lmo 
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1. i. 1 xt-T5i~*X1~ fO &;m'jj:*X?@i B"1 ~~,jj: ~tJt±, 1r*m m*+f-ff: 
11< fli ~ !!£ rP1 f-f f: 11< tV! ffi i! ~ ~ , xt -T fifil ~ 'tff l5G fO fJ ~ 'jj: mt *X :!ff B"J ii1J 
t£ ~ tJt ± , PI* m 11 tj( ~ta la: tHi rtJ f-f J: 11< ~ :it ~ Ni & i! 0 xt -T ¥: rm 
m ~~, Ji1f 1~ 7@i B"1* 11< $ frl flk 1~ B"15£ oc, _§.iit~JJ flk 1J\ B"1 ~~, 
~~mt~~±, 1-17¥~ PI *fflx1t9~B~ o 

7. 1. 2 im :ct #JJ ~ ~ ~ ± B t£ 11< Jf fO 1£ 1i 1f rPJ B"J ?t 1tJ, ~ ~ ~ 
1t , ~ ~ ~ 11< Fz!: B"J 1il It , :tm T 11< ?R ?JM lk 11< YJ! f ~ ~ 'tff l5G ~ ; im :ii ± 
I ii\ ML 1ifti J£ ± ~ B"J 5t M fifil ~ ffi fJ , J L ~ rt ~ fifil ~ ffi fl B"J * * , ~ 
~ * ~ , fifil ~ * ~ , ~ii\ ML m f'1 5£ oc t~ t~ ~ lk )Jj{ 1il + * fli m f'J 
5£oc~ 0 

7. 2 i!t it 

1. 2. 1 xt 1* J!jI *X ~~ ± :tm ~ , mz la: It m t-t f-f f: 11< fli ~ f-f f: 11< 1£ rP1 f-f f: 11< 

~o ~~~*X±~)!jlit~*~~~*X±~**X~-~~~~,H 

fifil ~ :1!$ ~~~ JEIM ~ >1< st, 1=tJ ~ ia:lt f-ff:1j( 1£ rPJ f-ff:1j( ~ o ~ ~ ~ 
±~~~m~~~t£7C~~1t9:tm~~I~PI*fflx~mgi!o 

7. 2. 5 Jt~1JD~Bt~fm:it~tJt-tB"J * OC, ~~~if§m~t-f B"J&~ 
:it~?@i oc, :tt~~1fl1Jmf!Fil~ JE T~u ~1lf: = :m:*1£ rP1 ~%-~mzm 
:ct lOmm/ d,-__, l Smm/ d; Ji1~7j( 1JZ-f}I~~ J1l 7c-T 4mm/ d; Jt IDjt7j(ffi 
JJ~mtttmlliw~EifF~mfJ B"1 so% ,-__,60% 0 

7. 2. 6 m t-tf-ff:7j( t& B"J ~~~ JL12 fQ) /ml-li~IWW m -~it it B"J frJ] 
/ml, xt-T ~!l±*iJl, ~~JL121J\-T o. o75mmC IJ 09s it) B"J m*4f-ff: 
*t&~~~~~~~o~~ffiT~~±B"J~~~~"B"J,£~~ 
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~ ~ , ft ftp 1J(ifJi '7H~ nX: ~ iJf o ili JL ~ 8"J I fli jk ~ * ~ , * ffl it~ 7c 
l¥J ~ ~_t JL 1:£ l¥J tJV¥4ftp1J(ifJi , l!X :l:J{ ± l¥J 1Ja ~ ~~ * £ ~ 1* ilE , RP 'ft l!X :l:J{ 

± l¥J ~ ffl! ~ ~ tt rm Wt :itt A ¥U ftp ?K ifli ~ $ 'tfL ~ ~ Jt ~ * 1IB }E '/F ~ 
~ nrnJ I f1l J1Q fl 0 § llli 7( $ itl! rK 1it m 8"J ~Vt~ ftp 11< ifli l¥J ~ ~~ JL 1:£ * 
ffl o. 05mm~0.12mmCkA Ogsif)o 

1. 2. 11 1i9m~1i9~-t lim r:p m 1i9, *~fim1J\ r s % , 1i'JJ~-t r:p -ar 1~ 
~ Y'f!~1:£1J\-=f 50mm 8"1~15 o 1i9m~B"J-T* OCMlc-T 1. 5g/ cm3

, 

X~~*~/Fli:fcr 1x10- 2 cm/so r:pffl.1i'JJm~mF*~*~>R7t 

~Plfm '~ PJ~~~j/'"tjttJt"J!M~o 

1. 2. 12"1. 2. 13 3C 1i9m~71&IftWT1-fj'ffii fM " 'El fM Jtl! fK 1~ ¥U ~ ~,t 
~~El EY: m , ~ ilE ~ ~ ~ # 110 ~ * rm fJl ~ ff~ ,jj: l!X :tl ± itl! ~ l¥J 
frz~~,t8"11ff!, f5I lltJ! ~ ~~ 1Ja T xtxWlm~ n&Itt#~ * 
8"J Wi J£ 0 

7.3 ~ I 

1. 3. 3 1fB ifli m m m. n& 1fB ftr 11< ifli , ii ~ 1fB ifli m re ftr 11< ifli ~ ff A 

itl! rm o 

1. 3. 4 ft f-fp1j(ifli trtittfli r:p, El at m1i9~-T ±~ttr1kifli JL:tt±# 
1!% ~ o 1.k f f-f p 1.k ~ ~ t-tr 1k ifli 3 Jtf! oo l¥J ifli ~ ffi a , ~ fr ttJ: 1.k ifli M ti 
~_f& f-fr 1.k ~ , f-fr 1.k ~ '1~ ~RP Ji 11< $ fft lr §-~ ~ 3C ~ 1fJ , ii~ Vt~ 
~A f-f r 1.k ~ r:p , 1* ilE f-f r 1j( ii 'm o 

1. 3. s xt:tfil~~1im~"1.kf11L~fnJL~1.kfffJ~m~ B xJ\!.~~* 
fqx M 12 * , ~ jiN 110 ~ t£ 1fltJ m t!F ~ = itl! ~ ii * r m ii /F 1r Mi tt 
lOmm/ d; 7j( f {il~/Flr:fc r 4mm/ d; JL ~Jj(fffl /F Mitt tviff~~ 
Elf F !i:Mfl l¥J so%~ 60 % o ii 1it '~ R r, 1Ja ~:ft 60 kPa kA lfu, 1Ja 
~Ji J3t PT /F ~ ~& 1fltJ o 

ft±lVt ~!i:i'J ~!~~1t l¥J fK k~* J&:hli}( ~ -=f Jtl! rm 0. 3m' ~ 1 m 

bM ± 1f l¥J 1f ~ '~g~ ±mt~ i'J ~ 1t~15L ~~ 0 

7. 3. 6 *~~xtx1i9m~n&IB"J*ill}~~ElffiMJl&IIZ:ur1-TT 
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Wf J£ o 7C fJi ±I 1tJ PT VJ J?1J 11: OX ±Jt Vt ¥ft.~ ~ fO tf ~ 1k ~ tf f: 1j( ~ ill , 
~ ttf: 1k :tm fm o 

1. 3. 1 * ~ ~ xt lljk rvUIJl[ I 9=t flk ~ % !ft~ gji 8"J J?JJ 1ir/J 1! * 1-T 
iJl~ 0 
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8. i. 2 ~ Tffi 1Ja rm B"1 ± Fz! 1f r# ± , r# ~m 1i'JJ ~ 4t m 1i'JJ ~ ~ 7J< ~I=\. Fz! 
at' *I&Witfltnt# m 1T~~~ ±Wit fl'\ 3ftz¥R::tt ,¥1~Jm~Wit . 
~~tt~*~l=\.fz!~~~o~T~~,1f~*ffl~:2Mff~m€ 

~¥±~ocfil~~~,Tffi~mtt~~~~~~~~mtto 

8. 1. 3 7cit B"J If£~~~ im, afil!~'.2 tmffiJtlJf. 15m m: ~pg~ 
tz:~~7'1 ~JL~ B"JiJL ~, 2om kA 6'~1JL ~*1f~tlrP11iL~~~1J\ o 
8. 1. 7 ~:2 MffiTffi~:itiU B"J m~ Inf~ oc~l&W±-&¥ft ilf iJL~fQ 
~~m~B"1~ffl~*WkB"1o~Hfi~~~«~m~¥~mtt* 

~~m »1c1 19 4t ~~~~:2Mffiff~7J<~1tm ~pg ±fz! B"11n1 ~ ocm* 
r 90%,f,fil{-T1-T ~fiF ll << ~ :2Mff1Ja Inf !fX ± ±-& ¥tt* ~~ f£ ))JTS 

14 1 - 2 4t ~~ ~ 1EfJ ~ at 1Ja 1n1 1* oc m IIl pg ~¥~BJ ,g~ m ~ Inf ~ oc ~ 
1f1J\r so% o ~:2Mlli€ M Inf~ oc !~ -K~ 'ti, l!I lf:t, 1£~ JE±-&¥ 
ftWm~ffl~#m~~*~M~T,ey~~~~~lnl~NB"J~*' 

kA~YMl~:2atfBJ, -=pg"Jm1ft o 

8. 2 i~ it 

8. 2. 2 xtr~~lkJit~mt~~ ±, * § frJ B"JntII z:, ~~ ~:2 m 
~~~:it¥U 85kPa kAl:, ~1Ja Inf IKJ!J Jt1~14~~Tffi~*I&l~ ±Wit 
ffl~ntntat ,~T~:21fii~~Mfil~~:it¥U sokPao 
8. 2. 3 ~~1JL~it~t~~¥1Ja Inf €1£-KM~ffl1iff~T tst~ B"JiJL 
~-'~*~*~¥B"J~~m~t~~~~~m~B"J~~~mo 
8. 2. 6 EE rtmffiWM '~¥1£~:2tmffi1fii~T B"JiJL~-~*' m 
~$*m~-~~~~¥~~m~~~oIW~~~~*im,1£ 
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~~;flllf*it:lt~WHBJ ,ffil¥B"J1JL~Ji$1£ 30mm/d ~r*3tM-o 
8. 2. 8 q=t1!');~§1i');q=t B"J*~it~1~0f*tfr12~j(-T 0. 08mm B"J 
~~~-~1i'J;M~~itB"JN~~o~fifi~~m«~m~¥~~ 

tt*~~ m)) JGJ 79 q=t ~~ iE 7j( 1¥- t-fJ: 7j( 1i'); m Fzf B"J J¥- oc ~ M Jj\ T 
500mm, JJ\!1-T B"J q=t 00 ±_I it flX: tJ t-t I fi FJ}~ ± ~ B"J << m t-t t-fJ: 7j( w 
ffil¥~it~~fj))CTAG 02 - 97 q=t~~j£7j(1fZ-t-fJ:7j(1i'J;mrzf B"JJJ-JjtJJij( 
T 0. 4mo JC~tiffil IRJl.~ tITTffiJkJl.~ Jf*it:ft~tITTffiifj rf 7j( f 
t-f J: 7j( 1i'J; m Fzf B"J J¥- oc ~ * ffl o. 4 m , ~ !& 1~ T ~ ~ B"J 1Ja llfil ~~ * o it xt 
1tJ; Wt m B"J ~ 5iE ,~ ?£ , iJJ 1tf ~ * H ~ , /ff * m t-tJ: 1k ~ rtJ 1~ ~ 1tJ; m Fzf ft 
jg Jk 1¥- t-tJ: Jk Jm ii[ B"J I fi ~ f9JJ , m I& 1~ T tt ~ ~ B"J na rm ~~ * o 
8. 2. 10 ¥-T ~ ~J_m i~, no~ st rBJ ~ ttJ:1kRE1J; B"J ~ 1J nX:& tt, mt-t 
ttJ: Jk ifli rBJ RE~ 11\ , Jl. 2 m lli na rm st rBJ ~ m o * m Jl. ~ m lli #I: no rm 
B"J ~!l±~ 7'J1f£rt5~'~±, mt-tffJ:7j(ifiifBJ RE-~~MLtl 1. lmo ~ 
st~ !l ± B ~~:mm± , ~'ts m ~ , 129lit~11\ ttJ: Jk ifli rBJ RExt~ m no 
llfil strBJ rtli~/ff-1£~~*, fa ~mt-tffJ:7kifiitr~~ m~~11a1~~, § 

fir I fi rp JJi ffl B"J ii 1J\ fBJ RE jg o. 7 m , 129 lit Jl. ~ m lli ?it ffl B"J m M t-fJ: 7j( 
iflifB]fil!jg 0. 7m,._,1. lmo 
8. 2. 12 tr~mt-tt-tJ:Jkt& fir J'GM~-~mt-t~~1fl, ±~J§:jg T 
g tt ~ Y ~ !l ± xt ttJ: Jk t& t& !k ~rm if B"115 ~ , ifD 1¥ ttJ: Jk Jm fk ; wit 
M Jm fir -11} M ~ - Fzf 7C gjj ± I 1fJ , ± ~ J§: jg T r?JJ J1: Ji 1~ M B"J m t-t t-f J: 
Jk fi ;fO Jk ~ ~ 1f tL lVt w it mt o J3 )tr _t r 2 Fzf 1ff xt mt r Jl. ~ oc B"J 1~ 
Ji~~ #1f flj 0 

8. 2. 15 Ifi~~iJE ~,~ill± W it±!i B"J ~tl *t!: j( -T 15 % Bt, 
~~*~Jj\-T 1X10--s cm/ s, PJ kA~¥UWitB"Jftffl o 
8. 2. 11 7'J1~J?Witmt ,Jt:_t~~~~~J~:lt~~tltt:XB"J*-ll~± ,
~~J'GAI mo. lm B"J q=t *1l 1i'J;, -11} AIM o. 9m B"J U¥E M ~~ t-t, 
Aim!ltJ*4 PJ~fm~:l:m'~i£~t~' ,R~~iVf~Witmtf!PPJ 0 

8. 2. 18 § flrtaLffi{.~~fkfrtt~tt~ ,g1fff .iJ;b=9J$1J\B"JMl~~~ 
*:tEitt~tLitf~ Btili PJ ~ * nX:~ 1j\ -T 95kPa B"J Jl.~ llifJ, {E ~1£ 
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~ 71< f=\. i~ 1E l¥J 'ff i5l ~ , 1IE 1{ ~ ~i * ~ Jll! f~ , ~Jl!Ji1 ti#* ffl rJJ $ ~ 1~ 
-T 7. SkW B"J1fE1{~19:* o 
8. 2. 19 4ij: F11IE 1{~19: *f£1ff'J rm fR~ kA J}] $~ 1~ -T 7. Sk W ~Lt£ 

l¥J, tif!Ifi~~, 1fE1{~19:* B"JJ}j $1~-T 7. SkW Bt, 1JO [!11~~*~ 

£~~o~~IW~~~fi~**~'~IBAA11E1{~19:**~ 
~1113: 80 % kA _t Bt, ~Imtil*XM o 

8. 2. 20 tiff l!X ±Jt ± * fil * ttt fJ 1~ 1~ , J~1J4:Jm 19: 1!Y m fil 1~ lJ§ xt , ii tr 
19: fJ2 t-t ff J: 7j( *& Bt ?fl.£ F ~ lfJ #t a' ~ ~ ~ , 11llt11! te T = iX ~ JJI! l¥J 
1f f! o ~ ~~ Ifi * ~ , = {X~JJI! l¥J 1f f! PJ ~ ~ifm tjc_t~ fOJ !~L ~~* 

H~ $X JJI! !~ o 

8. 3 "Ji§ I 

8. 3. 6 wit rti 1*1 l¥J mt-+ ff J: 7Jct& ~ ~~ JY ~ , ilfi ¥J: rPJ 7J< -1fL ff J: 7J< m fil :f§ 
Ji illi , ~ Y!U ~ ~ nrU] Wit rtJ ~ l¥J 1Ja l!1J ~i * o 

8. 4. 1 illi:ctxt ~XEJf jLl r_m § B"JJJ&I~t£~ *5tfJT, PJ kA 11 ~ iEIEJJ 
tfl Bt fB] 1J! 1~ 'ft< f! o 
8. 4. 3 xt r ~ ~ El ffi ~ JJI! l¥J l!X ±J{ ±ME~~ , I!M tm 1* {iL 5£ OC t& ~~ l¥J pg 
~~¥J:11+**i~W~~fil~,f!MtmDfJtt~t&~~o 
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9. i. 1-9. i. 3 si:9Ji! c § 115si:9Jit¥R:1!, ~ 11< ssL~jj: 1!) ~ & ~¥t 
JJli ( JW:]i~~jg 1 Ot~40t' § fiJ 00 pg jljcjg 75t) tM¥U ~JE ~ Jjt~ 
Jt § 83 rir c rtfilE~~:t.T 1om~3om), %t:ttl!¥ kA ~mfllil&~~~il, 

~W~~:ttl!¥~-h#~~Jtlli~tt,&fi:ttl!¥tt~o 

~*~:9Ji!~~*m~*~i!~:ttl!r*&~~,~:ttl!¥±urB~ 

~:balm ,Jf:%Jft*~~i~ ,{l}*ffl1f£~~~5.ijfitt1-T7*~:fJa Imo ~i!xt 
_t YHJ JI~ J1Jf U , rlJ * JI~ , ) * , ) 1ffi ~¥ff U ¥ff filJ ±-ti! fR t# 1i B<J ~ 1i'Y tfil 
fll~~'i1:±1tl!¥~J_l~~*$XM,JiTh:IBt&'3Yl*ff&±B~14*fflirJ1.B"J~1J< 

I~fll~~I~,~~:ttl!r*&~~i9:tt~*~~*fi~jfJiTh:Io 

si :9J it ¥R: 1! ~ * m ft :9J :1:JL pg @l ±JJ)3c E , ~ E ~ :m !¥Ji *1L tJ t-+ , m 
:9Jlia~:9Jm%nX:*~it¥R:JfX 0 § flIBm ~:I4L% ,0~,m:1:m,m 
~ ~ m , 183 ffii ~I W , ~ ~ ~~ * ~ M o {S ~ JJIJ I W [251 19: it , JiTh: I /F 
~ , :ha lfil J§ ili ~ r 1JL tt * ~ JfX 1* Si JfX r8J ± r 1JL /F ~ 8"J 'ff l5l o l2SI 11:t , 

t# JJrJ si iJJ * m si :9J it ¥R: i! fiJ , &, 3Yl ii tt ~ :I:m iJ\ ~ ~ J£ Jt ~ m '11: fll 
~J1.~~*, ~mu /F1~*m 0 

l!X !Jt ±~~jg !¥Ji *1L tt gm B<J i~ '11: ± , WY± , !¥Ji *1L ~ , ~ 11< $ * , Im 
ttiBt r8J m 0 ~ff f!X±l-19:~ B<Jur~ 'ft~ 001ttIIW 9==t ,-m ili ~ T ~o 
l?JJ:9Jt1tt 20 li ~~itt1ifmil!IW, *ffl "J(fijffi "% l!X!JtJiTh:I, l!X !Jt± 
B<l*ll12 B ~~¥UT lOOmm ~ 300mm, !f 3I!l! -j( f8 "lm*ll12" l!X ±l 
± o IPJ Bt, 00 pg ~~f!X±l±Ifi rp, UWT±-tl! IK~*ffl ltJ~ftf!X±l± 
_tur1-T~J1.ft:: jg ~Nm 1tl! 0 r~ *, r 1ffi, 11~,w*~ffi1i !fEI ~ ~ 
$*IW~~$ftYHJ~rpfflf!X!Jt±,lli*OO~J§a*~@l!Jt~JE 

lJ. J3t f8 3f rlJ E ~ *1l *JI± o [251 ll:t , l!X ±l ± I fi rp 00 11ili £8 :ttl! ¥ ~ J1. 1'6J 
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~&~~#~~,*-~~~~~IW~~~~%m~~~~* 

%JJIJ:itt1-T T itli o 
5i~r!~1lf~~_t, 11"~PF1*, ~m ±~),a~ oo § 20 ttt~c 7o 

1¥1~51:itt!lt~FnillJ!tE~00 ti) mm 0 5i~~ B 1£Ifi q=t 1~¥U) 

r.t.~mm ,:fL*5i~mJJ!~1iJf~&a~WT1*A,Jl:~1~ T~ttt1iJf~ 

nX:* o § 1W, 00 i*J 5i~ IfiMffl~m"~ B ~:it¥U 18oookN • m, 1£*X 
±:ttl!~~~~±IW~*~~~*m~~~am~ttfi±:ttl!~~ 

Mfi*ffl ~~1~5i~, fft¥~ T Ifi ~ :ttl!¥~JJ!f0J R!, IPJ Btffi:v! T 5i~ 
~mmm:oo ,{sJirxff~~fiX:m~Nitit-=1r~o ~rtt,fe~J£5i~ 

~If!J,ma~I~~ffft*tt~~:ttl!k:ittfi~~~~~tt~Io 

9. 2 i9: it 

9. 2. 2 ±1*ff~,t1Jal!'!I1*J.t~J£~&~:ttl!¥~JJ!~*~m~~fi,x 

~~~:ttl!¥~JJ!1r~ B"Jm~ft<ff& o a5i~~ ~, ff~~1Ja l!'!I1*J.t~ 
&~k$~~¥~19:#8"J~~ft<ff&,WH~m~~~~~B"J~JE, 

~ }~ :trJ N , 1Ja l!'!I B"1 :t1J ?=J 'fi ~ ~ fi ~ ~ ~ J£ ft m o ~ rx ff ~ ~ ~ m 
zv 19: it at , xt ~~±!ti!¥ PI~* g. 2. 2 to! 1ti ff ~_t 1Ja l!'!I f* J.t o l29 1'1 
~~±:ttl!¥8"J~f~'f'.i, ~Jflm~m"~ E 7c-T 6000kN • m Bt, 5i~ 

Ef'\J ff ~~ na l1!l 1* l.l litr ii :tt iJ\ 00' ~ }E o 

9. 2. 4 m*~¥~jj_f*~iJ\~Bt ElftruH~ Ef'\J~m:!I, ~JE~~OOfiF 

~ ,~fJt@l~}J~~~ filfij~ ;~iJL:!llimJJE r~tl~14: 

c1)!ismmff'\J~~~1JL:!lli~%* 2 B"l~*, ~1fl*~*"~ 
E 7c-T 6000kN • m Bt ,Mii:tlii\~~JE; 

•2 ~~~~~~•$•~~*~~~m• 
Jfim~mfl~ E iilfiWimf~~m•~*-T ~ rfi{J[(mm) 

CkN • m) si~r! si~fl~r! ~lksi~r! 

E<4000 50 100 100 

4ooo<E< 6000 100 150 150 
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C2)3J:IJLWJ OO±tf! oo/FJJ)z~~tt:*Ef"J~,g; 
C3) ~ ~ 3J:IJGtti* rm~~ ~fi ~ XtE 0 

9. 2. 8 ~Jj( 5i JJ1!~Il±tf!£JJ)ziift ~Im 8"J ~Jj( *~fl] 1-{J:7j( * ~ 0 

f-tf:7j( * ~1r*Jtl!i&I IR k~ l2Y WJ tf: ~ rtJ, #iift~7j(1f o ~ 11< f*}jt 

~~1J<t~~at rBJ JJ)z* ~±mt ~14 fO ±tf!£=ff ~~1Ja ~ f*oc ~ **1ifB 
5E , 3f 1£ ~ 11< n& I AA rBJ xt ±tf! r 11< 1il J1! 1-=r ~ ~ 1lir 1gm c 1r & 1C 2 ,__, 3 
IX) , F ~ t:l 1tf Bi 3J 1i& I at ±tf! r 11< {il :it fLl ~,m 5E 8"J f* oc , H ~ 5E 2 d J§-

7J PJ t!~!i&I o 
lI:l: 5'~ ~ 11< 5i 3J 1* 3J i1r ii it W. ~ ~ r 7u ~,m 5E : 
(l)JJrtr?X~ ~3Jitr§~~1f£§~il5i3Jiiitt=P B"J-1<1:~~~' 

1* YlU ~~it ±tf! £ 1Ja ~~*ft± B"1~rP1ffi~1t % il *rm 11< ~ 1il ~ il 
,J, 0 1ftitr3J§~~1rtt:X-ttt~ §~Jc'J', :tt:X£ ~~r 12r 1*~± B"1 ~ 

f1J, tt1J' YlU x 1*=ff~~1Ja l1fil r 12r*X±~, xt-r ~ JPJ ±tf!¥±*iJl3Jitr§~ 
~3Jitr?X~ill~JPJ,JJ)z*~~±tf!B"JA~M{£*5Eom-~3Jitr~ 

$.$Jt1j,,{EI/F$.1J'T 400kN • m,JJitrrtr~PJ 1 rtr,__,3 itr,m-=~3J 
tl1§~1'1m-~3J§~B"J 1. S {{r,__,31-tf ,itr~ 1 rtr,__,3 rtro A~JJitr§~ 

$. * ~ ±tf! 'tf {£ ~ Jm tt ii\ JJ * 1ifij JE 0 

c2) ~~3Jili zrBJ JJ)z=ff-5E B"1 at rBJ rBJ ~, M*~MifffL ~11<& 
iJ 8"J Wf~ fO *X ± ~ ~ '~ ~ 'tf {£ J1! 1i 1ifB 5E o ± 9=1 Mi D f L ~ 11< ffi iJ 8"J 
r~~J!* ~ ± B"J?RJJ1J ,JJ -~ rBJ RE~~ ~=ff*, =ff ~14at!lfJf §~1£ii\ 
3J fir :tll! ii fL ~ 11< lli fJ llir 1-ru~ 1~ ~ ~ , Jli tt ii\ 3J 1ifB 5E Mi D tL ~ 11< lli f1 
B"Jr~~atrBJ ,-~~* 1£MI DtL ~1J<ffin r~ ~ so%, H rBJ ~at rBJ 
sci,__, 1sd !§- ep -ar J1!1-T r-~si3J 0 

9. 2. 9 5i3J fti*~tJt-t Mmffl J9t:i:-tf!ll£1i!, '11:§~~5E ,JC~~ ti: fO 

~Mtt~~B"Jm~~~~o~JJfti*±tf!£8"J1t%1rtli1fl~~~B"J 

rnr ~ , * m 1ft ~ D ~ rnr ii\ ML 1ifB 5E B"1 1t mm it it-1Ja l1fil IR B"1 ±tf! £ 1t 
%,~~r±tf!£±8"11t%PJtlifti*~~~B"JffifJ~~~tt-W~ 

~r ±~ B"1 ~1Ja JJ)zfJ, * m!.1-T oo **IF 1t« ~1J[±tf!££iiiliiiit~,m ~ » 
GB 50007 Ef"J=ff *~,m)Eif-lifti }E o 
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9. 2. 10 s£3f ii~~ ~~na lfil f*oc 7'1 ±t-K fO ±t~ffi w ±J.Joc z fll, 
~~~~~~~~~~~~3f:it~--Koc~~~*3ff1~~= 

~ 3 ~i~ii~il¥:1.i 

±~m§~ ECkN • m) ft~~KJ3t L(m) 

3000 3,___,4 

6000 5'"'--'6 

8000 6'"'--'7 

~~~~#A~~~~¥~mn~B"J-~,~~~mili~3f 

:it~~~~na lfilf*oc ,t¥JJ1J~±t-K B"Jrm1iin~ o tif!7cjtIW~f9tl 

B"J~it, *fflJtl *ff1MA, ftxtr@i t-El fll oc~ ±, *Xm _¥ ttm~~ l¥J 
~~'ti±, ~*X~~ r 12~ ~ l¥J ft±~~ JJ!tll±±-&¥ C ~ ~;F IW~ 7'1*~ 
~ zm,__,6m B"J*11.*'1t--Hfil!J{, rf2~ 3m,__,15m ~!J{±,~~~~~mt 

±) '*~Jlrg:f&f!~OO~~ so ~rJ!IW~r_m § ~~Etf t-tB"J Y3 ~ ,ffi, 
~ C_fil oo 2), mili T s£3f :it~ ±3f ~~~ ~~* ff1 lti>l m c_fil* 3) 0 

12.0 

• 
10.0 • 

• • • 
8.0 

x • t : • e 6.o 
x 

- • • ~ 

4.0 

+1 
2.0 i-----------------~ 

x 2 
0.0 _______________ ____. 

0 2000 4000 6000 8000 I 0000 12000 14000 16000 1 8000 20000 

E(kN·m) 

~2 •~ii~~~*ft~~~~il*l.i~~m~•~ 

l-:ili:&f:I~~~9Wfx1m 

2- 00 * ;f~ f1t (( ~ 1J1: ±m £ £ filH 19: it~~ j[f, )) GB 5 0 00 7 - 2 0 0 2 9::t ~ 1:!t B{j I~ rx m 
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~~~~~illPJ~~m~~~#~~~K,~Fn~~**~~~ 

~it~ B"1 ~~ fil , rm Fn &\ ®r Jfil :ct ixt ~ 1if§ J£ 0 rPJ at~ m ¥U :ili 1f * , ~fi #if 

fa J*J f)ili ~JJ{}J:f:;h~~£*ffl lOOOOkN • m ~ _t ~~filsi~~ f8 I 
fj~*~~ ,fR~ T *il~r~~ !8f t-t' ~-&l*~*~~m IIJjf Ji¥U T 
18000kN • m, PJmJJE.~l]trg~*~!tt_If_¥(8$~ o 

~~~~f8~002~8"J~fil~£~~filo~r~~it~~' 

~ T ~ 1Ja it~ itt f8 KOC , It: Nit f8 - ~ ~~ ~ ~ m - M!i CI fj ~ u4 
£~) B"J~~filii* 'm=M!i {XZ~ !=jm-M!iffi rPJ 0 4ij:-M!ibW:I!lf4 
Fn~~~~~*~~B"J~~o ~~~~,£~~~(8~~~*~ 

~Fn~~M!i*o ~~,Ifj~~*B"J~~Kocmf8~£~~~8"J 

~ttt -Koc 0 xt -r si ~ ~ ~~, £~ * tm m 89 ~m -M!i~ *~~,~ff!: 
j£~~ttt-Koc B"J~ili~~, epff!:j£ff~~1Ja rmi*oc B"J~ili~~ o 

9. 3 Mt! I 

9. 3. 2 si~lltr~>J(1~1Jarmf8~~*~~¥±Jlff-JE8"J?f(~fJ, 

~~~*gmN*,~~~PJMNm~om~~~~~*~m~ 

tr~ , rP1 1* oc 1I rP1 1~ :ii, ; rPJ at ill PJ 1Ja * ~ r 11< 11l !=j ~ $-. oo f8 ~ 1J; , 

~ ~~$- nX:" 5, _ ±" o 1i 1~{£ l!X JJ!±_tAfF:I at ill PJ ~ffl ~¥*i 
Cf&)~~ ll:fri 1*r ~5 0 MN B"1 m~/F1i:1sff ~~ _t, m~ B"1 JJJoc ~"1 
~ 0. Sm~ 2. Om, m~tJt-t-~~ ~ 1i');,@ 1i'J;, 1i'J;1*, IlJ Bl±, it~, 
J! i}L :f:sL )ft~ 'jj: ~~ ~ j£ f8 I~~ t-t o 
9. 3. 7 ftO~$-.~~~'jj:±~~t£±H~r1j({iz$X~B9'~?£ ,1i:* 
fflAI~~~r*&,~~~$-.~MN-JEJJJoc89~~tttt*4o 

1Ja rm IK WJ II1 oJ\ ill N ~ftp ;j( riJ , *1f 1Ja rm IK Jt1 K * r 3 om at , ~ rSJ ill 
N ~ IXXJ **%ftp 11< riJ , ii* ftp 11< ~ ~ ~ 15 mo Jj )tp , fto * tst fJ\l ff :1:-tl! r 
;j(_t 7t ¥U ~:ffL 9=t, lJ!U illNr!~:l:-tl! r 1.K ~1f£~ftp~§ Witt1-T~ttr, ~ 

~mnX:~*~~- B"Ji-91~ 0 

9. 3. 8 *~~5i~~~~JJ.l!X:f:l±:l:-tl!¥89MF:I~>J(: si~~~~ 

fiPJ ~ffl Ifill f±%, fi~ Di~~ffifJ {I[ PJ * 80kPa ~ 200kPao ~ $-. 
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±f'~*XBt b5iflij~-B J!1 Pi lm ~ 2m B"J lit nnffi:I m B ~ fJ!nffi:IfJL 
Jt.~~ o ~tf It~~ B"J1JD1*, ~fjf ili B"J *X± ~ ~, 1f JgJW] 00 !ti! 00~ 
~,%flijB"Jnffi:ImBfr~1f~r=J=t~~~tttt~mA~r=J=t~T~~, 

Ml!IB~*~¥-I, IEI lit, nm:r r=p ®r ~ lt1f ffilfr1f Jg moo 1Ja J!JMl!I m 
B ,~~J-tl! OOf'~*X o 

9. 4 ~ m. ~ ~ 

9. 4. 1 nffi:Ictfi 9=t b5L:ff ~ Afft J1r J!it191~ I fF o a%, b5L~~1f iiJ9! 
it fn ri fil!, IEI Pi*~ii~m ct!A, tt tt IEI ~ oo MtPl rm ~J9!i! {J9X 1J\, 
ri1EE*~¥UNit~>Jt, ill~~~ n[UJ 11iili1f ili~~; JtiX, 1f Jg iJ~~ miR 
'tMt£ 'iit:ff ~~, IEI lit, fr &ii1f ili1W, :MJ mxt~ JgtJ~~itt1iiA~j[ 
~;lit)'~, frnffi:Ictfi 9=t~16,®liA~~~tj:~~Jg Et9~ilii)(~f0tl 
~tJ:iliB"J~mi!aM~~lt~~M~~lt~~f*Jjto*~~>Jtnffi: 

I ct fi EE ~A J!it 191~ , ~ EE r jLJ l* IEI lkJ1Uf1 : 
Cl)*riRE*~¥U~it~>Jt ,~~n[UJJ1iili1fili~~ o rifil!it~m 

}A~jf Tfil~~riiiBtB"Jii~~ J3t a 

(2) EE T si ~It~ ct fi r=p ?{J. ~ m ~~Jg 1t 1il' Elf~ M ». Bt 
j[~o 

c 3) jf ill ill~ , jf 1JL it fll tt t-t it xt 1Ja fifil ~~*/ff~ 11 tj( 8"J ~ n[UJ , 
b5L F 1Ja J!it 191~ o 

c 4) ~~ J!it1ftl~: ~ $Jitf!JWJ 00 :ff xt~~~~ B"J*R~~HSl:n, ~ 1k ,Jt 
m~~:ffJt~~~~~urfi~~J!it~o~~~ltb5L@~J!i[~§B"J 

fll fJ\! :1:m 'tM t£ ~ 1£ , PT fr~ ~ si oc $Jt * IK k~ J*J 8"J m m ~ ~ filf1 ~ itf! oo 
_t~NxJl1ftl~Jg, # xtJt~~l!oc~tifll ±~~$ur1i J!it191~, Jt-1*~ 
1M fij ii». J!it 191~ 1-r ~PT*~~ fJ\! 1i 00 * fiF ii<< ii~ !JX. ~ ~J[ fi >>GB 6 7 2 2 
1A1i o xt-T m ~ IK ,I~~ r=p IK, ~~PT~~~ n[UJAm PFm, ~* ~~ 
fJ\! fr 00 **iF ii«~ rP fK k~ PF m ~ ~ fiF ii ))GB 100 7 0 fl]<<~ rP fK k~ PF 
m~~1ftl~ it n~ ))GB 10071 B"J /ff *~J[)E 1A1i o ~ J!it191L ~ ~ Mict 
~mftWffi~~**~~~~m~o~I~,frfF~IK-1Em~ 
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~11:$:~~RX, r?JJ ll:~~f'F~A_D1, $mi3tA f'F~ IK mf st ¥U1%~ o 

(5) UJkF" lJiry~~: 1£UJkF" *1f1~*$Jt~ JKk~ pg fflliffi1!1J1!fJ!~/ff 
~ f iir~ ~ at PT itt fr nt Fl" l!it ~~ o nt Fl" 1¥1 r£ ffltl if~ Ii fO l!it ~ttr 1! PT 5t J11J 

t1( ~ 1-T ~**~Ii ((Ji ~J]Th: I :f:m 9f. UJk Fl"~& {~J)G B 12 5 2 3 fl] ((Ji 1J[ JiTh: I 
~9f.UJkF"~Hi1J1! ))GB 12524 B"Jff -*tJ[JE1A1-T o 
9. 4. 3 ,9. 4. 4 5li~ fO ~1J<sli~1!~l_lfil 1¥1 ±-tf!)Jl~Y&I~ ®:at, jf(~ 
fJ 1¥1~~~ T D~iJ\~)7~ 'xt~fflf fll± f#J !Ji.mt~f~lim-A iJ\~ 'D 
fJ fMrf*iJ\~~~{ft~~~1r1!fO~ pg ±IiJ\~itt1-T~it~i~~ i-¥1fr; 
xt m fflf *lL ± f#J rJJ. m; t~ t~ Ii m-Ail\~ , ~ fJ fD!k 1* iJ\ ~ ~ ~ 11I ~ i~~ 11 
1!ittfi~it~~W1fro~~li:~~l_lfilB"J~¥Y&I~®:~,jf(~ 

fJ B"J~~~T Jf!~D~iJ\~~-~~%±-ti!¥D*JGiJ\~5'~, f#J litr* 
Jltm~~mm:~~fJ fD!hf*, ~f*~r~~ ~~ifxl¥1~* ,ff ~'fWl£, * 
J3t mi 1* J3t 1¥1 5t 1t ,~ t5l , &\ ~ at !Ji.~ 1~~ ~ rBJ ± 1¥1 !fm J]! fJ $:mt~ , :it ¥U 
~-fr i5¥ 1fr § 1¥1 0 
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10. 1 - ®: ~.M1 k 

1 O. 1. 1 ~ f.NiA ~ /G 1JD !J{ t-t B"J 1J& ~ W ~ 11£: fx~ ffl -T ~}]!~~~*ii 
1J \ -T 1 o % B"J f1H!Y , 9~ 1ilJ qJ( !Jt ± ±-ti! ¥ o 1£ 00 ~ B"J ~ JI:~ ~ J;JJ ~ ~tl C ~ 

* 4) * ~ R ~*ffl lE 1iffl 8"13* ~ T Z.: ;fOJJH!_T.~~, *ffl :JG!lt-tiJ& ~ 
W ~ 11£: 1JD ~ tfil ;fO ~ ~ffi 1ilJ ±-ti!¥ PT ~ ltR 1~ ~ _H B"J 1JD ~ ~~ * o 

*4 ~ffl~~M~~~~~~I~ 
_I ~ ~ ffj\ it!!.~±~~ ~1*li::*i*&Cm) ~I'rf-{5} 

fM'}M l~ ~~mtm a J¥ im !Ritl!.~~:t_m ~ 1i'}; 6 1997 

k#iJ:m)t~ ~flf lmM$7tT~ ~~1!'}; 7 2002 

_t #i1:¥$ tlJ i*Jkm-M T~ ~~1!'}; 15 2004 

¥$ w 1*1km~~~Jt:tm f;t ~III 1i'J; 5. 5 2006 

~*r¥H~ilB EB 1 % AT~$ ~1!'}; 8. 1 2007 

~@•**:if 7t m :tm Rf! ill T w f ;t ~III 1i'J; 5 2008 

~~~~;fHIJ#$M~I0ggJ{g~~~ ~ 1i'}; 9 2010 

JJ& ~ft.~11£: xt-T~~'ti± ~ 7 ft~fFm )'r, ~~ ~ rtJ t=tJ:1J<im Ji 
fFffl; xt-T1tll ±~ T ft~fFm )'r, ~~iJ&Wftf WfFffl o 

10. 2 i~ it 

io. 2. 2 1£1J& ~ ft~ttfj r=J=1, xtifft rBJ ±~ ftf W1Jo ~ fF m, *~fT B"1 
~~t~m,~~1fJti5l~:xt-r~~'ti±ItR i. o,___,i. 3;1il/±,r#±,m 
~!l±* L z,___,z. o o m!.1-T1-T ~f~l'l<< ~1J[±-tl!¥~lll!1i7K~~ m: »JGJ 
79 Jli5l~:xt-T~~'ti±ItR L o;1il/±,~±ItR L z,___,i. so _tifiJ~tr& 

~~Eifft~~~¥,ifft~±~;f0r#±B"J~~*~~4*~~~7 
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itr, t% ~ tt lli 1. 75, l&!m _t 1Bf ±1f! IK B"1 ~ML0 i-\:, Jtf!¥ lf(t'tfJ ~¥{1£ lli 
JA 60kPa t%~¥1J lOOkPa 0 

~ i>l l& m fJ\! ~ ~ ffz 1~~ ii\~** ~ Jtf! ~ML 1*-= 110 l!1I 5 fl± rBJ ± B"1 
lf(t'tfJ~ffi~mA,~~jg~~~~MLQ~-5E~~Jtf!¥8"Jlf(~ 

f7,Df7tt~~~m~A~~&~~n~PJ~~n~Jtf!-5E~~ 

fl± rBJ ± 1£ to l!1I ftJ 5 B"1 ~ it,~ ?£ , ~ Jtf! 1f ~ :P lf!J m ~ 11I 1~~ ii\~* -
5EJtf!¥7f(t'tfJ~ffi~mAB"ln~PJ~fil~,rnr1*-=Jtf!¥*~f7 

~ff~ m ii B"1~ML0 i-\: /F rPJ , *if§ rPJ ~ 1-v.1~~ ii\~* 1*-= 110 l!1I 5 B"1 
tJ±rBJ ±lf(t'tfJ ~ ffi~m Am~ /F rPJ 0 

~ifflj !J\!1-T1-T ~ f!F Ii<<~ m ±11! ¥ ~ J_l 3i 7K ~~ m )) JGJ 79 tl ~ ¥1J 
B"1 ~ 1J!~ fl!± W: fJ tt ~ ~ jg 2 ,__, 5 , ;Jt 9=t *X J~ ± B"1 W: fJ tt _t ~& jg 4 ,__, 

6, ~~m~i>lfl±±MfJ tt PJI& 2 ,__,4 o !J\!1-T1-T ~t!Fli« 0 ~~¥~it 
~~m))JTG D30 ~i)lfl±±MfJ ttPJ!& z,__,50 ffirl!X!l±:ifil1ftjg): 
l!1I ~, W:fJ tt~if§ xt~ ~.LI:LJ, ~ .ut~i>l!& 2 ,__, 5 0 

!J\!1-T1-T ~t!Fli« m D _Tf£Jtf!¥~~ m ))JTS 14 7 - 1 ~mm DI 

f£JJ! ¥1J 8"1l!X!l*X±5.i OC ~ 11£, ± #! ~ 5E ~ ~-* ~ tt ~ f.R ~ m I 
f£1j\~ ~ ~, Jf-~jg~itJtf!¥fJLJ]HiJf ~ r6J ~ JJX:m, ~ .lltjg~~® 
JJl,~i>lit-±#!~5EBtB"JMfJ tt!& 1,__,20 &Jt:ffii\ML~**f!Jj: 

~ ± 5.i oc ~ 1j\ , M fJ tt ~ ~ , ~ lit _t J£ M ~ iJl ~~ fJ ~ 5.i ; rPJ Bt * 
m J! ~ i& m , ~ frft it 1* ~ to l!1I l!X tl *X ± B"l ft=: m JL f 19: 1f 0 fJ\! 1-=r 
1-T ~f!Fli« 0 ~~¥~it~~ m ))JTG D30 9=t * r~1f ttrt-1-fl± B"J ~ 
~-~~5E~~*~*-=~,~m~oo~B"lfl±~Mf7I&lli*1t 

tJT-~~* 0 

xtr~5EttML-= ,~irftit1*fl±±~*~tl±~*tt~~ ,;Jt~ 

fJ ~¥ }~~: fl±Tm B"1MfJ~9=t PJ *3& rtJ !Jt±tz:~~1J\ B"J~UA~%, JA 
mf~1l\MfJ tt ~~jg~ f.Rfl± ±W: fJ tt ~1£¥uili ~ w ~~ c fXJtl 'l'.i w 
~) ~14r1~¥U B"1 o rn ra~*Jt-1-fl±B"ltJ±rnW:fJ 7Jc¥~~ ~~UA~ * 1~11\, J!# M fJ tt B"l tJT-~ $1ocm1~ 11\ 0 :tm M ~mm 1~ ~ mY 1-t it 
-!&tJT-~ 3/ 4 -tl!~{Mij~~B"J 0 
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m~~±~tt~~ocm~m~fi~¥*~f1~-~,Mtt~ 

na lfil IK£~t£¥~ kA r IK:I!!~ o titJ.5±-&¥flk ~~*~f1 r_m it,±-&¥* 
~fJ ~ T ~ ¥~ kA r ±:fl *j~, ~ ~ ¥fiilij~ B"J±fil¥±:fi *, !J\!:fi* 
~fJ0A5Gr! IK?t ,1[f~Mffl~~3&it-tS*~HM7c, lElllt~~ 
1!i iE 0 

~~~~M~*~-m~:fi~~~~,*~~~~~B"J~~ 

ttF 7J< Ji ill , xt -T ~ ±t *X ± *JJ ~ft*~ fJ 1t£ , ~ m 1Ja ~:ct ti 9=t B"1ttF7J< lfil 
tS ,Jlaoc~-Kxt-Tf7t1t~it~~ 1itm:~; {E ~EE -T~R£$Jtjc, ~~ nrfi] 

ttF 7J< lfil tS J! oc , &, ~ at -ar kA ~ma~ rBJ ~ ~ ttF 7J< Ji ill o 

10. 3 :litl! I 

10. 3. 1 EE -T ~ "~ffHiY ± 1it Jl.:fi ~ ~ 7J< ~~tS fJ , t£ ~ fiP :iiti 9=t :tL ~ 
~?if J7) :IJt ~ -;t ~fl f-t , 1Ja z % nX: B"J tit~ IK *X 7c " tf F 7J< lfil tS 'ti , ~ lit 
5G!l~~ff¥*~B"l~**M~~~Pioili~~*'~~~/iP~~ 
B"J fJt~ , ii fiP tt # " ~ ~ B"J 2t n€ , xt tt " ~ 1tP ± itt 1-T 7C ±t f-H:i fiP tfL PI 
!&1~*XJ-'r~B"JW~~,t*o £~tt#tti:D&~T 10. 3.1 9=tB"J~.ll:b~ 

f'F~ }~j~, ~:fl= c 1) ~ ~ r 7J< {jz*X 1t£ at, M ~fir 2h ,__, 3h ?t IR ii 7J< 
~r@; (2)~ ~f±ii flft:tL r*J ~ WJ ±lli'JJW~ o xt-T ~ffin ~f!Ljtti:fl& 
I#lxt 1Jif1Ln&IB"J~,t*, PT kA*~~it~*~'tn~ ffl(Jl_~_m* 5 

*°* 6) 0 

~ 5 ...tifi¥ I'~~ Iii.I ~itfl I ~ftj tJ ~~ tt 1JtA ~litJ ~ * Ps 'MM tt 

Jft,~ ~ flft Fo 39d ~.~~ flftfil 34d - '~ ~ flft Fo 34d 

~ flftftJ Ps~11D ffJ Ps~11D ffJ 
f*}Jt Ps~11D ffJ Ef ?t tt Ef ?t tt Ps Ps Ps Ps (m) Ef ?t H: C J:j CMPa) CMPa) CMPa) 

J:j ~ flft J:j Jft,~ CMPa) 
J:j ~ flft J:j _ift,~ ~ flft iris ffi tt ) 

ftJffi tt ~ flft tt ftJffi tt ~ flft tt 

o,__, 1. o 1. 39 2.98 114% 3.22 132% 8. 0% 3. 14 126% 5. 4% 

1. o,__,4 1. 93 5.08 163% 6.48 236% 27. 5% 7. 10 268% 39. 7% 
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lf1-l-\~~Fo 39d ~.8~~Fo 34d =-.~~~]§- 34d 

~~13tr N 63. 5 ~ fJD 8"J N 63. 5 ~ fJD 8"J 
i*ll N 63. 5 ~ fJD Ef'1 TI 7t rt Ef?ttt N63. 5 N63. 5 N63. 5 N63. s 
(m) Ef 7t ttC!J 

($-) ($-) ($-) ($-) 
~ ~ 13tr ffi tu !J~~ !Jift.~ !J~~ !Jift.~ 

13tr ffi tt ~flft tt 13tr ffi tt ~~tt 

0----., 1. 0 4.4 12. 2 177% 12. 1 175% -o.8% 11. 9 170% -2.5% 

1. 0----.,4 7. 9 20. 7 162% 22. 4 184% 8. 2% 23.0 197% 11. 1 % 

10. 3. 2 ~~fl~~Jlfil.IJ9t:i!Jf~, -3::~ ~~~ E§.yf,[ ):Jtt--ki:fn ti 
~BtfBJ~J]filI~~1it~!f§3C, J!.Ll:lJ~~X ~ ±~ ±J.W:~{Lt "~it~ * "JlfilI~*~ 3Co xt-TJcru! "ii~-I~ ,1~ 83 ~~ii\fJ±ii\Ml~JE, 
~ -T ~ 11" ru! I fi, J1fil I. fiJ xt ~ itt fr ii\ fJ! ii\ ML, !JH.1! ~ ?R {~I~~ 
ML, gffi{~"~JEJJfilI~~ o 
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11 1-t #5: 

1 i. i. 1 § tiJ , '!X :Lj ± :ttt?J~~ rr * m lfil 1t l! 6lt J]l B"1 ~ ~ ~ fjtl tt ~ ~ 0 

~~~**$B"JJ!X:lj±~¥,lfil~l!~#~1£~~~~-JE~~ 

}§{!}ff~ 0 

11. 1. 3 [fil 1t:Jflj ~-#~~~fi'J; ± "~~ ± "~~*X¥ "~ $ :tl~ ~ [fil 

1t, *±~si± 1*B"1sioc, m~7ft~n, ~natt~ "m:~,11:~~ 8"1-#~ 
ru Jt m ~ ~ tJ *+ 0 lfil 1t *'J * tz: Ji. ~r xJiL ?t 1J ~ ~ lfil 1t 1f1J !:3 ~ ~ lfil 
1t1f1J = ~~lfil1t1f1J~ EB xm~ wcifflJ fiX:B"Jm~, a~~~~tt1k~" 
E1:kf0~~1:k~A±~rp,~~*fll~~±~tt#tt~B"1~1*~ 

f§}~tJt-t; ~~lfil1tn!J~ EB ~~xm~ "1k~ "E1:kfl1~~1:kt~~ 
~~~A±rp,~~fifllm~±~tt#tt~B"Jm~M~o #fflB"J 
[fil ~}flj :ff~~ JL~: 

c1) E1:k1k~~xm lfil 1t1f1J 0 lfil 1tf1LJ]b~~~ ±~ rr 8"11k?t" 
% lft JBt ~ lft 7t * JBt ~ ± tll , :t1f ?l ± tll B"1 ~ ~ £S fZg , JA rm% lft si oc fll 
~JE'i1: 0 

~~lfil~~lfil~J!X:ij±B"J¥M~~~~,JlEB~lfil~~~A 

it*X7c ,%Jft~~B"JJ1fi~tz:~$Jt7c8"1 ~%' [fil ~±$~ -T~ '% 
fiX: ~ f:ii , ~ ~ ~ fZg , ~ o[UJ 7j( ~ JE '11: 0 

c 2) 11t1~~ -T~ ±tll lfil 1t1f1J 0 lfil 1tmJ]I~f1J mm '11: ~2tfiX: * 
~*lfil~~*~fl1tz:~~~±tll~~B"1~~~~'*Ha-J£~ 

ock~2t±~~~*~B"1$tt,1£lfil~~f0±~~~~~*-~ 

% Jft:ff ~~B"JfFffl iJ, * Jl ~ \¥l $%$t£Jft%, 1£$X-K B"J Bt J'S] pg ~}E 
±m ±~ na si oc o 

~~ lfil 1t1f1J*m B"1 ~1k~!'l1:fiX:?t, ~1ktt~,11:~~*X~, {s ~m 
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E8±J!(~~1f ~~ 0 

c 3 ) ~ ~ ~ ~ r ± jj( l1fil ft 1f1J 0 l1fil 1t m Jll! ~ flJ m ~ if !Im 5t ~ * 
~~~~fiJ§•~~~±~,~~~ffl*®ffltt~~~±~*® * 7j( '11: m:r ' * ~ 1f ~~ 8"11Jc 7j( ~~ f1 ' fr ± J!( lli ~ E8 ¥ 1iili _t ' ey kA 1~ ¥0 
$Jt M 8"11Jc lli 5£ oc o 

!It~ l1fil 1t1flJ -jiR*ffl 1](m~ 8"1%0 ~ ± titif, MgI 1Jil; -JJa A 

~1t~if~*~~~~~ffl±tR~**~~5t~,l!fil1t±E8~M 

s£oc~J§M~)E5£oc~-ar kA~ JE~*; ~m B"J±tR~~ tt$Jt~ ,~ 

Etr '11: tt $Jt M , {e m 1t '11: ~~ tt $Jt ~ , Jl!l 1]( 5£ oc fltJ~IJ ~ 1kt o 

c 4) ~~rm~~ l1fil 1t1flJ 0 l1fil 1tmfll!~flJ m 5£ ~ r*~~ ± 
:tl(ffli~*®B"J~Et!~~fiJ '~~~±:tlt*® ~Jj(l¥J1t~ftfflf1 ,Jf _El 

JA ~ * _t B11t ± :ttt ffli ~ B"1 * oo '11: JW: , ft~~ -r ,m 1j( '11: , 1£ IE n ft m 
r ft1~±tR*~5£oc~ ~M E8tt1J('f1:~~, ~ 9=1~§115-):E B"J~ r 
~~~ft±~A*-~mtt,JAW~*±~B"J~)E~~oco!lt~ 

l!fil {tjf1JAfgI $~ E8 ffl7j(jt tt$Jt:*, xt ±4l~*1f-)E E8~* o 

11. 3 Dm I 

11. 3. 1 ~ r*J titif ~fll!~~if l!X!j±~J! ~~_t ~ft l1fil 1t1f1J ~-JJa 
o , ¥f l1fil 1t 1f1J ~ l!X ij ± 1£ ~ J! ~ ~ r*J *fr tit if 1§ f-f F 1J~ ~ l!X ij ~ ±m 
E8 [1fil 1t ~ f1I! 1J ~ ' i~ 1J ~ Jm 1it * ffl ~ ~ [1fil 1t jflj ; ~±&tit if~ f1I! ~ ~ 
l!Xij±{f ~ !j~±fil Dftf-fF-T ~ 1j(3=f ~ ~ ~ 1§, tt l!Xtl± 9=t ~ -JJa l1fil 

1t :fflJ , w ~ * ~ l1fil 1t l!X !j ±tit if ~-t l¥J l1fil 1t ~ f1I! 1J ~ o § fiJ , oo r*1 r~ 
~l!fil1tl!X!j±f8AfgI~1it~E8~r*Jmif~fll!~~~±mmif~fll!~ 

Wilftft~~)'p, ili~/ff-ll:b~{filI ~: 

C 1) l!X!l± l!fil 1ttm~fll!@] !jI ~, i~}J~ ±~~Jfilttxtl!X!j± 
E8 lJfil 1t tm ~ f1I! OJL ?JE , l!fil 1t , rR fi , ~Jl 1]( , -Tit~ f/F 11 ) 1§-¥} ¥f l1fil 1t ± 
~~§~~!j~±fil!jmf8I~,l!X!j±l¥J[!fil1ttm~fll!PJ~tt~ft 

tm~fll!Dft~±m~w/ff ~~~*tm~fll!I)*~~; 

(2) 7t l!fil 1§ l!XI ~, i~}J~ ±~~~tt8Jt±mttl*~-t ± 9=t :ha A l1fil 
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1t 1flJ , c1 ~@::ff ± ~ B"1 ± lfil J9! *1L ~ ~ , * nX: m J9! *1L ± lfil , -fl} m '!X tl 
I~ 1-fF pf{_¥~ !l tm ±if! o 

11. 3. s-11. 3. 8 ifJ*Jtl%it~Wr!tE~OOJ!X!l±lfil1t~WB"Jifi 

mzm fXJtl~zv '~~~nX:~ 8"J fif[II~ ~Jg 00 )tr '11 *' NTC ~~ffi 

~I1!8)t~Jl;9=1~# }AB *'11ur8"J Ir!, i~it#@:W~ rPJ J!X!l± 
9=t ~ 1Ja ~ -=fit*° fit tJc M;. tJ ± ~ nX: * B"1 x m ~ 1flJ H / c r~ 11< 9=t *° 
Jflj ' ~ HI c ~ jflj ~ YHJ ve YE* tl% it at ' EE -=f HI c ~ Jflj 8"J Et! 1*I f'F m ' 
¥HJ ve J9! *1L 9=t B"1 -=B uJk if~ tn ~ , -=B ~ 1f 11< ~ rBJ ~ 11< 1~ ~ ff pf£ , fA rm~ 

ml Jt-=f ~ ~ ~ * 1*I ; -11} a: A~ Jt-=f ~ ~ 1f1J , re lfil rit * 1*I J§" B"1 ve mt *1L 
-=fut 1i ~ ~ o i~ I 1! 8"J ± ~ I~ tit fi 7'1 : if/it¥& f.fil ~ ~ ili 8"J YHJ ve , ii 
~-ve1J~-~~~~B"JJDS¥~9=t~lfil1t~~if~J*JJ!X:f:l± 

YE* tl% it* 1Ja ~ t~ jjlj ~ }]! ' rt}§" 1-f F pf{ ¥U t~ ~ 8"J !l tJl! IK k~ ' * ~ ~ 7j( 

~~1-fFPi£ o i~I 1! it# B tE ~ 00JC$,1t !ih, tt ~B ~ Jtl! 1~ ¥U _I fi 
mzmo 

11.4 Mi: fl:~~ 

11. 4. 3 lfil 1t ]f1J @: *J t-1-~ 1ft!tlii\ ~ r_m § fO 1J 1! $ R~ 8"J t!F li 11 : ~ oc , 
$ R~ml1i 00*t!Fli«11< ve ~ OC ~~nr! ))GB/T 1345; lfil f* ~Ji fl] 
1t ~ nX: * , $ R~ ml fr oo * t!F 1t « tl% ~±)tr 1Ja 1flJ ?:J mt,~ ii\~ 13, 1! )) c B 

8077 o @:~f!X!l±~1ft!~, $ R~ ml 1i 00 *t!F li« ±I ii\~1rr!t!F li )) 
GB/T 50123 o lfil 1t± tl%it t-1-~ J*J ii\~,$ R~ fi~ litJ: ~~at f8] fl] 
~~,~, $ R~fJ\!1i1i ~t!Fli<< ±~ lfil 1t1flJ ))CJ /T 3073; fi~lim~ fl] 

1JLffi5£oc '$ R~ ml1i 00 *t!Fli« ±_I ii\~1s1!t!F li ))GB/T 50123 0 

11. 4. s Af[I~fi 9=t &,3Jf~at~~Mi!Iic**°ititic*, ~~m 
J~ :ff lfil 1t Jflj m it ' ~tit WC tt ' 1Ja lfil 1* oc ' Mi! I I ff 8"J t£ ifftl ~ lk ~ ~ 
$ii~ B"J~W'tfl£ ~ o 
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12. 1 - f.N: ~Jl :iE 

12. 1. 1 Et!. ~ff F 11< 1! fF jg - ftft *X ¥ ~ J_t B"J 1f 1! , 1~ 1f! 8Jt 1~ ¥0 T JlsL 

mo EE -T~5 ± r=r 7cW7t~~* oow :ff~ Et!.?af, fr)'~1Ja1it1E Et!.:% c;E 

rP1 Et!. t1E) B"l fF m r , ± 1* =IL ~ r=r B"l ~ EE 11< *° ~ r 2t ~ r!tt lg] , 19! ± 1* 
***~~,~~±1*~~rB"J~~~±1**~B"Jtt~ili:ff-Ji: 

B"JB1~ o 5*, i~tt*~~*1Imffl¥01Ja r!!!1 ±#t .. ~!¥ .. 1J<JJ!; m ~ ~ 
~ ~ ~ fJ! 1¥J * - ~~ n J1~ 11 \ fJ! 1¥J ~ ~ ~1Ln ; m 16 ii\ MFL r=r ±wJat B"l tt t£ 
i:1;m1616~~oc*X~±~mAAm-B"lttf1~0±1*r=FB"let!.~~ 

~ § 1~ Et!.~ .. Et!. ~1c .. ~ r a~ ~ o fr * 11< $ *X * B"J ± 1* m t4ffl ~ 1Ja 
Et!. 11L fil , ± 1* 9=t B"J ~f31*1 r rPJ ID3 f~ ~ ~ , ~ .1H~ ~f31*1 r ~ at ~ 1!tl 11< 19! 
*~rPJID3~~IgJ,~#~~~~JgEg~o~EgfilB"J±1*~-~ 

±-11<-Et!.~~ *~,Et!. r!tt *° 11< r!tt ~ ~ oc rBJ B"l *M itfF m ~ 51 ~ 
Et!.~~~ B"l '* ~, Jt r=r 1lY El T Et!. c tm) .. *Et!. B"l ~5~* oo *° r~ffi B"l 
ffLxt~ lg] o 

~ MFL fO ~ ~ t~ B ilE f!ij , Et!. ~ff F 11< 1! ~~~fr $X ~ B"J at fBJ ~ f!ij H 
v~'J\ ± 1* B"l* 11<$, m 16 Jt~ ftF1J< tt ~ 5£ oc Jt ~1f£ Jt: ~ ~oc o xt 
ii\~~~~filB"J%AAr!!!l~fffJB"J~ii\~**f!ij,Jt:~~~*~~ 

PI ~ B"J 0 Et!. ~ ff F 7j( 1! ~ Jt: ~lt t~ B"J ff F 7j( m ~ ' 1'J i!X !j! ± ±& ¥ ~ ~ m 
1~T~B"J-~,~o lltr!xf~~'t11f£C~~*~'J\-T 10- 1 

cm/s) .. )Ja?af 
l1fil ~~~'ti B"JY/t~ .. tit~~± .. *X~5 ± c j5~ *ii 1c -T 60 % ) B"J ~ftF 
1k~~*ii7'1H#0 ~7C~1Ja?af, xt ± 1*1Jtlg]1J\, ~~~xf16*11<$B"l 
mm~~~fF~~~~o~~~~~Jt:tE~~~~*°~~~~~ 

:ff ~ r r£ B"l mm ~ W: 0 

~¥tl: Et!.~ftF11<1!~J_t~f§Vtr~J&¥ 
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(l)I~lR?£ 

1~~J]!fl"J~±fil WfJt~J 19m X 15m, Jtf!£±~ ~:ij{~~, 3f ~ J!jI 
J3t 5. 8mo Jt£*!fm;]!j]~~~_fil~ 7 o ± 9=t Jj\T 0. 005mm B"JJ5 
~*:it~"J 72% ,Jj\T 0. 002mm fl"JJBt~*:it~ 65% o 

:ttl! £ ~ m! tr~~* m ~ # J¥f Et! m t-t f:tJ: 11< ti* fr Et!~~ m! 0 i~ 

J¥f Et! m t-t f:tJ: 11< ti B"1 ~ ttJ * A ~ ~ iHi m t-t f:tJ: 11< ti ffi rPJ , ;it tJ t-t ~ ~ 
# J¥f Et! m fl , t£ Et! ~:ct fj 9=t ~ J1JG i!R , ~Jt ft 1'1 Et! ~ B"1 Et! tl , x ~ft f:tJ: 
7j( jfii ilt 0 

*fflEt!~~m~~Et!mo~Et!m§*~~~~ff,~Et!m~ 

~ Et! ffi " Et! 1)1[ " Et! fht ~ Nt fO fB] fiX Jm Et! fJ"J § $1 ~ ftltJ rJJ fm kA Jk ~ fg ~ Bt 
Hmfll § $Jic~rJJ~~, PI if 'ts 111t, 'ts ffim#mAr If'F, H PI ~at 
tJJNt ,JF-~~ :ct~~tft~$:~fMI~ 0 

~ 1 JJ.X±JUM1JE~~!l1J~~~ 

nu& m~& *** T-~ll ~~*~ 
(%) (%) 

mttm~ 
C%) 

ttlt 
(g/ cm3 ) (cm/ s) 

50 22 28 62 1. 03 2. 61 1. 95x10- 7 

C2) Et!t,& {ff~~ Et! ~~U!:ct~f§J J£ 
* ffl B"J Et! t,& fBJ fil! ~ 1 m, iE tr% 1ff I , Et! tl 1Sl A 1* It 6 m, .tr!~ it 

{ff~ T ~ 19x15 = 285 ~J¥f Et!mt-tftJ:1J<ti o ~1--~:ttl!~it~ 8 1-
Et!~@J ML iEAEt!~kA 20121=F 8 fl 15 87f~ft,~~~Et!~x~7'1 
21 Xo ?t~m-t--~~= 

m~~~=20121=Fsfl 15 s~sfl 24 s,*m'J\rJJ$Et!1J!, 
'ts r!rtt~Aifii Et!; kA s fl 25 8 ;g, ~~Et! r!rE $Jt 1J\, ~~'ts ffi m Aim 
Et!,~ 8 fl 26 8 ftJ:1j(~~* B ~ ,tfg1~ Et!~; 

m-= ~~:}A 2012 1=F 9 fl 16 8 7f ~it'* m * rJJ $Et! 1J! ''ts ffi 
t~AiiEt! ,J:tJ:1J<~~*lfflHttrzf!rfl"J1J\w$Et!iJ! 0 ~ 9 fl 25 s Et! 
~f4J:7j(~~* B~ ,~3R Et!~ o 

(3) Et!~~;]!~~* 
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~~~~~*~~~~~~~~~±I~~~**~'~M 
1X 21 7(~ ~~ff~7j( ,Jtl1¥±*7k$JA 62%r~i01f:M-J 36 % ; -T* 
ocJA 1. 03 g/cm3 ~~i0 1. 20 g/cm3 ,__,l. 50 g/cm3 ;+*t&~tJJ5i 

ocJAili-T o ~ ~ ¥0 25. 5kPa; ±ti!¥ jj( ~ fJ }Aili -T o ~ ~ iU f BJ 
74kPao EE -T*fflT ~~4t ffl ~m~~~~~ ~~-I Z:, ~~~~tt 
~jc(5. 2 kW• h/m3

) 0 

12.1. 2 :ii*ftJT~~~~f}k~f.ji*ftj~,JfP] ,fg~~~tJflo Jt 
fft.~Jf:: ~ ~il$1f£, WM~~~~$~ o {E ~.~ fil1~ ~ H, £~Jf::t£ ~ 

~:tlfirtt, EE -T ~1t~&J1Z?i¥~ 171 ~~~ ~Stlk~~ti ,~~~~~$ 

~¥41f r~ o §fir Bili~~~~~ PT~~ tJt-t ~tlk, ~o ~ ~ mt-tf-f~Jt 
t&, WJ~f~t$~ 0 

12. 1. 3 ~~ IZ:~~£~1gJt5~ff~OC ,iEJX rPJt~~im ~BtfBJ, 

im~~~~~~o'1Zm~~~~~~~~*~-T~~~I~m~ 

fFffl o ~o* gr§~~~~ ,tttt~~3&i~JJ¥!~~9& o 

12. 1. 6 7'J T ~ ~ Ifi 4t D~ ~ff~tfil~!fXj~ ± 4t ~ fifil ~ J!oc, PT 
)tftj ~~JJi!'tRJ!~ ±B~Jj($~iU 50 % k,( rz~ '1£5.ijfJJift 
PT~ ~~st, PT~ 1C ~ ~, 1*7'15.ijf *~, k,(~1Jo±t1!:£7j(~f7, ~1f£ 
Jtff~ti, JtiUfftmt, ~~~ ,~11f ~~~* o 

12. 2 i~ i.t 

12. 2. 1 *~J!i5lxt7t IK~~ ffifJ~*~~ PT m ~ m ~:91$itt1-J1ifft 
k,£~Jf::ili-T~~ffi~~~mw$~*~~~o7tIK~~ffi~ 

M::Jc ,ffif~~1ftEl Et!mw$1~* ,~ Et!mR ~:ct*, ~~I**~ 
{Jo ~1*PTft(~Or tp-~1ifij k 7t IK~~ ffi~: 

c 1 ) ~PT m Et! m .f;J, JJ1 * ~ k,( §T * m ~ Et! ff 1~ ¥U Et! ~ @J Jij. ~ .f;J, 
Et! ¥J1E ; 

c 2 ) ~ Et! ~ @J Jij. ~ . f;J, Et! t1E ~ ~ 1ft ~ Et! ~ @J Jij. ~ Et! rfiE 1~ ¥U ,f;J, Et! 
~@Jl'm~o 1ft~Et!~@Jl'met!t1E~1ifijk1Ji!_fil*~,m~m 12. 2. 6,__, 

12. 2. 8 ~; 
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c 3) ~ m ,h1~ @Jim~ fO !ft~ ft!~ @Jim B"1 ft! tR rBJ m~ ~ J£ J!M !m -arm 
ft! 1J! B"J ~ J_l Uff f,Q 0 

12. 2. 3 /ff B"J l!X tl ± !m i-tf! 83 -T WJJ 1J! ~ :E_ ~ ~ ~ !& 1if 11< 1il *3t ~rm x 
1!flti~1k 1f f-tF1J<WJJm~ o 1£~f'tt'tnl5L T, ~~~it~ ~~'tnl5L, ** 
/ff~~ m n-m , if1it ~ ft! ~ t-tF 11< o 

12. 2. 7 *~~ili1J<Aft!1J!B"J-BJ:~fO!ft~ft!~@JIE!r=f B"J~~B"J~ 

~*l~unfJ~, ±~~¥-r~vr'ti~ m 0 -BJ:~ B"l'ffrt-~1&~ ,tJt~unf,Q 

~jc,JJ,X:*~~o 

12. 3 ~ I 

12. 3. s jg T ~1~ ft!~ ~~~f-tF7k, 1£ ft! ~ttfi r=f B"J ~ IPJ !?fr~,~~ 
~ ft! 1l! {~~J~ 'ts J£ ft! i1E ~ ili , ts J£ ft! lli ~ ili ~ ~ IPJ m :rt o IPJ at , ~ $ 

~ JI 1J! ±m ~ J!M ft! tR iE , in tR 'ti B"J ~ ~ o 

12.4 ~ ii ~ ~ 

12. 4. 2 Ji ttxt ~ )CYf jtl Jj § B"J ~I~~~* B"J ?ttJT, PI J)J jg iJfJ 
J£ ft!~~*atrBJ t£1jt'ft<f! o ~ EJTjtl ~1~m r_w § m~~5t1-tm1&1J\, 

~~ft!~ BJG~~*, epey~*ft!~ o 

12. 4. s xt -r Et! ~ ~ J]! B"J l!X tl ± ±m ¥ , J!M tm Ml 1il ~ 1~~ B"J r*J ?if ± ~ 
jg + ~ tfN JY tJJ il\ Mi~ 1~~ ' t!t jJ fft!R 1* ~ 1~~ ~ 0 
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S/N: 1580242· 730 

~~~%: 1580242·730 

);£ {ft: 26.00 7G 

9 158024 273007 


