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tf-*1Jbiio 
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2. 0. 1 12'1f.t$1- cementitious material,or binder 

m r IC! ftii1 ma± oo ii nttt:JJ< w&1t t11't, JJJ fll ff If, a-~..-

tm ttit *'- aeJ '~-. 
2. O. 2. 7.f<ME Lt water to binder ratio 

ma±~~~~M*-~-~~MA•~~o 
2. O. 3 PI~ fl: a[ 1BJ operational time 

~•~M~MWBtr*d~m~~~~m~g,~~m~• 
.:c tJ(J 8'f (BJ 0 

2. O. 4 ~llt.it'*f! impermeability of film coating 

~~~~~~-~M•~~~-a~-~o 
2. O. 5 ~Bi iii 7,j{_ tt water resistance of film coating 

~fl~~~~-~~**M~~r~~*~tt~m~~~ 
fJ a 

2. O. 6 -~~1J<.m~7..k~*4 polymer cement water proof coat-
. 
tng 

~-~~~-~*m~~~mM,~AX~~~~~~~~ 
tri~lr71'ttM. 
2. 0. 7 tO; fr =f El ~ 112 JJl JVj" Jj( :f6 M self-adhesive wateroofing 

membrane with macromolecular carrier 

lttft~-1t=f J:ttt'-1m;Jm,1tiiMWfl"iti?tT' ~ *6~11~ ,JflT 
BlfJt&~~D&IMJ~JJ<@fi o 

2. O. 8 Bi ftl li~fS pre-applied full bonding installation 

~-~-~~~~~-~~~**#~M~•m~,~fi~ 
mM~m- ,~&a±-~~~M~am-@M*~-I~~o 
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2. O. 9 ~ ~ - '* ~ BX it tJJj ~ * ~ U self-adhering polymer 

modified bituinous worteroof sheet 

mif5Jit4mattttJJi '-7 ~i*'-'~·•f*A~ e ~tt~§1j"JJ<#tt . , 
2. 0, 10 fflfrfl: concealed nail washer 

lit~ /j!flifi ,Jtfif .!ill*f.~7j(fji~~!1'iltl9fJ*f.llmt ,Jti =f 
fij~-~ ~JJ<li~tft. IJ 0 

2. 0, 11 .JCtlfttli non-nails layout 

~--~*-•M~~~-~~n-~•~aam~~-~ 
ifijt)j~ ; > 

2. O. 12 1'WM*4 backing material 

m~~~~#tt~~m-~~,~~@~UM~~-~-~ 
!IITfff\it · BgPJ~mit*io 
2. O. 13 Bf·tt~ pre-grouting 

Ifi1f~-atf1!!Jt~!ili5'a1f 11~~-, UAJ!!IJifM*~ ' 1Jn Iii 
lit !E fi9 ~ eg P.Ji l!fi tro ~Ji 0 

2. O. 14 ~'f iJJJ l}1J ml~ It~ surrounding ground grouting before 

lining 

Ift*~m,aw-~-~~~~~~~~~*Mmff~lt 

-· 2, o. 15 cm ±Jt t.£-. back-fill grouting 

~IWW~~~~,~~~w~~m-~~~-~fi~~- · 
2. O. 16 *'! i.f}j la II~ M: - surrounding ground grouting after 

lining 

~~~ ¥se~*fitt~~~*~~~,n~~mft~~ 

-· 2. O. 17 If Ml 6'j" (BJ gel time 

~~mE~-m~~e~~~~~~~~ . 
2. O. 18 ~ ~-Jt compo ite segment · 

' . 
fjfi~~-±:l.~$1JA'ttf91f Jt 0 
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2.0.19 ~~~ gasket 

E1:trr1mIBlflilJ ,t£JJatiJ~Mr-JtrM~mf/J-~ ,JDrW J:t 
-ft ,W;}j(~J!ttftt4a 

2 .. O. 20 lllL ti Pl' Ill bolt hole sealing washer 

~~~~lt9tt~-W*WR•~~#~~o 
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a91'm, Ll.t&wT A'1~*st~~~;a*>c:1&lit~~(t(J~PP.JiiJlljl o 

~Jl.ittl(JJirift ,E::*m~Nm .. S7titm (l(Jl!li~~1x iitt; ~Jt 
~~~~~~*~~Ifi~~*-~-~,-~W~*~·-· 
500mm l;.(J:.. 
3. t. 4 i1k1'J:G;JJ*ilii=t1*ta~&•m Wi*illl± ,#fl«IWJ.S 
**'~~~3Jt*ll1tfll!lf.O*tf1Jaio 
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Jf.*'1-i 
1 :1: t11~-r*il'!89 a fi .. m IJ41 tro &¥ tt , JJi JL ~ ~ ~ ~ 71< -& Jj 

fitU!i*1t~1tiflSl' 
2 itt&"r*~m ,~~ttt*m: ,*1.fi ,tlt ,fl oo .. m:.1J, . 
3 I@:i&MJ:t$Jli ,~m~~~ (a] ,ftUiilJ1, ~J.1.&-lt '**i& 

m ~4ttt ,~tfi'fflDG®tllitl\lt, #J~&r4i 'A, fa±I&:, tff Jfitt ±"1 
~Blt±J1$J171~' 
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3 Jt.rt1Vi*m~mtro#MR.lttt*flf$,~ -1¥iiEffffii; 
4 rfi fftl tst*l ii ·tffJ 11; * flfl , ~m t¥J ~ $1 JJt.. it~~ m flJi, M: 

-aijilflni• 
5 Ifi l¥J ~f.t~ Jj{ ~ ~, i& Ml f=f JK , 8 7j( l\ #t l1t. I ft .f!. f+ tlPJ t:l 

tffi (~JJ{lij fl fft Mi 0 

3. l flJj * ·~ ~ . 
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3. 2.1 !11!-it .:r:ttMll$*aJliSZ~'111Gl,4J.af!iirli*-j'j;Jlfl~t' 
ti 3. 2.1 BCJ1MQJl0 
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~ 

~ 
. m - It Qi&-M=fll I.& l&-1!= # Alli-I = filt a "' - - - --- ~ " - - --

• =· l!l dUt-.fll .tw:A-fll ll llil-fl-

* ii . • • 1r .. • =· ~ B:A-.f*fa ••-fit* • 11-fi 

rzq. Ill 
~--~ il::l&-f+ ,Jl 

~--~ '1-li j ' lil 
I 
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. 
3. 3. 2 ~ =rttta~~1t.B! ~ egiw, m~.lfliftt-fftmtro 1UJ1.J<m1t±, 
lfj",j(i)-,5Jj**"~§}j*tk*4~~*"~· 
3.3.3 ~T-7*Milt!IIJFJJ-=P~:ltkrIW,ltnll±1.it1*1fl-JF~ 
~~T-300 lko . 
3. 3. 4 tlf tlJ~Ull~~i.l~tlill~ffl89Ifi, ~*Jfil!.1$$~-jctf(J 

f!ti '---~~tt IJJ7Jc.tt*4 0 
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. 

4 :tm r IWm•±~fl4l ± f*.lttf Jj( 

4. 1 "lt&"*111!± 

I _.. M:»i P!. 
4.1. 1 1VJ7~fla±nriiMM•1t~tt,~l*:1JU;r11a1flJ,-itfi~ 

fft:&i:~$HW Jl1t ,Jtti£-~-~ff1J'r P6a 

4. 1. 2 l!0"1Jc.m1t±t¥JMII~-a--1tmzllfii5tliLr1t1E ,iitfc!tm&£±(f(J 
m-1f'1.~ ltiitt~~!lali 0. 2MPao 

4.1. 3 lttf J.kml!±~tlJE.iJt:-:f~J'E>Jt '*.W:•ll!&~IftJYf~ 
ff() JF~ lt1 I fl;~ i4, ra Ji! m Bi .. mlat :f1l tt ftt!k tt ~ m !A. tt ~ ~ o 

II -Bt it 
4 .. 1. 4 §jj'J.fc.tmlf±~tittm*tf•,~*f~:a •.1. 4 rB;.1tE • 

.tt 4 .. 1 .. 4 K61kiliaJ±iittM7'•1t 

Ift:Jl!t~!I; H(m) iittbt•~· 

H<IO P6 

1D~H<20 PB 

20~H<30 . PlO 

~30 P12 

ft: l *•ii:JU-T I,. H .. DI~fl~<±~llttlHll~>. 

2 w~••a*••±~~•••~•~a•fi~~5-~fi. 
4.1. s ~7.km11±tB~JJtS.Jjt~~1iffi-r aot; 1 il!-:Ftttm tt1t !11 
~~*ma±~-~~~-~•-*a~ttm~~~-~~fie 
4. t. 6 §OJi.tttl!±~f'i~~(J(Jttllf±~~ tSIJlr~iJf;J'JMl.f\~ 

CI 5, ~JJf ~mz,J,r toomm, ~**.ijlj ±m s:J:t :if' h1ZlJvr 150mmo 

4.1.' 60* m~±~:KJ ,m1tf~ rJU-'A!, 
1 ~t-1J JJ!f;J'liY:1J'r 250mm; 

• 10 • 



2 ~itJEil~~i*T O. 2mm,1f;/f'~1Jtli; 

3 ~-~~m~~~~-~~~m~tt~I~~~~m,~ 
Jj(lif*Jf&~~~JJ~~!&IJ\T SOmtno 

m # *1- . 
4.1. 8 JlJ T" 61i*ttiWf±B91.ktlel\V:~~~JIJ:l.i! f 

1 *t1B siltf*t'E:*JtiitltitJJ<~ 'ffliliinl~*~, *=JOJ\1& 
~f+]j(iJBlJtJj)l~Ul:DQflft~' 

2 ~~a~tt*a~m~,~~~m~ttm~ma-~*w 

.ff, ft'' 
· 3 ~~it m i1: j1ij nt ~ itJJ th ile ~ * tJB , # ;f' tt~ ~ fPJ .flr ~ 4't 31 

If ~-tl91.1'~mit~m o 

4. 1. , , ~* 111£±~mr~-it~e9' ,mz~~rJJJ-.~, . 
1 -~~~~m~~*~a~~fi~m~*~®m-±~ 

ag~~:j( )GB 1596 ~1i*~~,~1'1"89~}JU::f\!&11£ :P II ti,~ 
~ ::f'~*:r s% ,m•E:'1~a#*'"li•e<J 20 %_,ao% t~JJc.JBl 

t~'J':r o. 45 llii ·*«~JD RJm~•~. 
2 i£'3ta9~~JR~it~ 4. 1. 9 tru!f>Jt,ffl•E:'-1~-'~*4~ 

lJi ~ ti 5 . 
lt ltit\(m• / kg) >15000 

=«1-til-t• ( %) ~85 
. -

3 ~~~~~-~~~m~~m~~~ff~*~~«mr* 
we:mmlf± ~ ~Q-ftj\lfjiPiftl~ »GB/ T 18046 tW~ *:Jl.jE f 

4 ~m j[~Jtit*1-a9" ,~fR f'P~m ~iixtiatHtfift:E o 

4.1.10 m Jili*ffllt±tt<J?iP,~ , Jitl~it'FJrJ~~ s • 

I ~~JD~~jijf !J...,~~ til."9f e<JtlJ?ft~ =f! 1 il:jcf}l~~~* 
=f 40mm,j{;:'i!arl";Jt:ll::k'1/:Q:if'J1l::kT ffir:i!tf f2 ~ 1/ 4J i!i*$~ 
mt:k.=r 1. sYo -~~-gl!JJJ\1mttft*4s;Q-T~1Dl: ~*.mz~itmi~ 
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Jltfffj1ff<-S-iiillf ±mw.a~"?i mt1:~11£11tt:tl1.ft! >JGJ s3 
~fl"x~~s 

2 £P 1I :!! m ~ ~ , 1Jt .oo.. .ft tt ~ , ra * a<J a:p 11. £P ~ /f' :m: 1t m tt1 . 
iY; iP a<J Lit ~>Jt.llil~it IE *~fiff ,_( =tfiAtllt±ffl iY nfi:t'1R11E 
.&~DJiii })JGJ 52 Bg;ft"*mj:Eo ~ 
4.1.11 m-r~ibfJm§±tt<J7J<,J1i~1fm;*mnf$1fE<m&I±m* 

~tt >JGJ 63 9S=ff *-j£· 
4.1.12 ~J.k.nl&E± nrmt1IW8¥_A _1J<1llJ '-~il'J "60* 
Jllj ~ 1M ~jflj "; I A!(.1f1J ' j[ ~II* 1JD 1flj »-*·if! -»lite ra, m tt '4-. Jt SW. 

~~m•-~~--m.~m*~m~tt*ttn-~~~--ft 
:fl*l;F1ttt9 ~ -)jt 0 

4.1. 13 ~ 7.ktlli± 'i1J m.& Ifti!L!!-~ -A1t ~if tli.Jt 4fjJif . 
tit ~!leg~~ ;&jt li!Ziifi~B0:lte jE. . . 
4.1.14 l!07J<n!IE±t:f:t~~tt~e<J,tailt - -<NaaO ~-)~fiXT' 

3kg/m ;l[if&-T"it ~mIBM:~&fflMli (f(J O. lYoo 

N Ji 1 

4. 1. IS IYJ7j(tiJ1±"8Iliff litz ii*f"tJ*I fl;, ~fitE:ffit*e<J 
~~~~mma±. 

4.1.16 ~*'llf±~ftaftlt•LY:t:Iitr?U~~ s 

1 ~-~~m m~Mm-±~~-~-~m~~-~~ 
m.~~m ~1r'J'=f 3zokg/m1 1~~tt¥~~-i.l:tmr7J<.1f,_ 

titt0'1" ,!(I! iffiffllliiJlA~iA-i'IJll . 

2 tEfll .l!tll£±tt-~• .. ntr~•®i1~tt*f4:~ ·*~ 
m•-1'il1j\ 260kg/ma 0 

3 iF x,., 35 % ,.__.40 % 'Ill! Bf 'f.iJ ii£ 45 % • 
4 17<& lt~:1g 1 • 1 .. 5-..1 ' 2. 5 0 

' 

s 7J<!t tt::::t'-*~ o. 50,:fiiftmtt?t~ff'f *.tt lt/F1r:kf" . ' . 
o. 450 
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' 

' . 

~ l 60rnm 'jp}fl If 4ij:-1j\ Rill~ il ::t' m :k =r 20mm' i;itl lf '~!Pl ;tc m . 
~J.il{:kT- 40mm. . . 

7 -tosl A;:.$J !& ill ~~-*3'11 R9", t1•± *-&;: .•fil!!$tJ :tE · . 
3Yo__,s%. 

a Bt#ma±agW1-WrSJE::"1 G--..sh. 
4. 1. 17 ltiJ.f(ffllf±E*l-Jtlt'liEit t:t1l-l\t ,;Jttt•fti.lftl~ . 

tlll±ill&*I-"' ••tt•<%> • ttff"• ( ") 
II 

-~ 

1.klm"·*~ ±2 ±1 
...... $1- ±3 ±2 

- - --

.* .. i~~[J~ ±2 ' ±1 

~ t lltttt•illiJUTatlL!!tJtt•M•~M. 

4. 1. 18 1!Jtl-Jj(3lJJ et ·~*1flJE:la$1J~-1Et«Jf (Jgif ftlr. 
~ 

4.1.19 Iii"* m ll ± & ~mi! !!t ~~,:St >R JJ: Jf ~ m * r 
500mm. 

4. 1. 20 flJ-T§t;7J<tmlf±~lltiliM!IF\! ,Y:lJ21! fil o 

4. l. 21 1tti 1.ktlllf ±#ittJJJiiil*IUflLtlltl#, tl~ffif raJ ~E:1J'=f 
2 min o - ~~ bn ~ HiJ", MW Rlf fHJ !OC «t M ;~ 1Jn 1ftJ ·(Jg tt * ~ >Jt" ~. 
4.1. 22 ~*••±~1t1Jiim1tsim t:Hi!Jli~,~••n=1.t 

-#o~~-~-~§~--~-~~~~.&~~~*~~~ 
*iill!ltjf:baraJA~tl'Jll*Mmtra#.J'll.1t••m*o 
·4.1. 23 ttQ7J<f!<IE±ll!l:W:ffli't;i-- ,jl~iltti ,.Xtl$1Sit1li 0 

4.1. 24 11;1J<t11E±mzi!-tM$t.B:!Pmat1I1t. ~ ·mittaitt 

lij' .m~1tr~J11»£ I . 
1 -~*~~r•~~ma_b_*~~--~--~~ 

m~,Jl)lfi~~lii~-*ifj~/j\!f 300mm ~ilf*J:. fjt(~)Jfi 

I 

tf:ifttf{J*lf-:rti ;E: m :tEJA (fi) -~ tttt tJl r 150-300mm . . ' 

~ o fltf.i(J:ll fi:tt ·~uv ·,Jl11I#Jlll!1Ll&JJ11-4'Jl)z1J"\=f 300mm. · 
• 13 • 



. . . . 
2 ~-~I-~-ff~~*®-~*~-~~-,~~~~ 

~•*Uta-A-. . 
4.1. 25 Ill Ill IV.; Jj( f1J Jim it fl~ 00 4. 1. 25-1, 4. 1. 25-2 ... 

4. 1. 25-3 ,4. 1. 25-4 ~m, ~*fflll§"filt IUJ:flJ-it:Diff'1"iiJ l!ff;rtf tt 
tllit 0 

Biil2SO 

3 

2 

{II 4, 1 . 25-1 M:.Id:lfli*f'Jll (-) 
ffUliJ1:1J<• L>1so • .aR1l:*'* L>200,1ubttlt.11:*• L~120, 

1-~~••±, 2-+•.d:* • ,a-Jiia&a± ··-•~a* Ji 

Ill 4.1. z5 .. 2 •Illl'JJ.k~i! C=> 

,~M.d::;Jljctf ~lSO•M-ttlti*».M L-200.M-1*fi.*f)lt Ls; zoo, 
1-~i'JUla± ,2-,~MJ1:.7Jt• •3- M&ltllf ± ,4- Mtfdii!* ill ~ . 

• 14 • .... 
:, . . 
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4 

,,, ..... 

m 4.1. 2s-3 ilitllti*-.,.•<=> 
1-tatlUllt± i2- W*-.D&Jl:]j(.-. Cit> J3-.fi•tt1a± 14- M#lim*iii 

llJ 4.1. 25-4 •IttllJ1J<f#Jlft((lQ) · 

1-1aaaa± ,z-11•tt•• .a-.sa111t± ·•- MaD*il ,s-~••• 
4.1 .. 26 tlI!l~JJiI~~itrJd~~: 

1 · *JJZ.aIMf!ttjltfi±fl.r .Nl-X?AiliJJlia-@Jrlft, 
' 

M !&ii \I >ft ~it* jJlj 11 ill± W im ~II Jllj ,Jc 'im &: . , ,ii .ta A !W Jin* 
*MaJ~M,fi1'130-..somm JJ£19 1t1 *~itfi,#mlt"if!­

• l5 • 
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ji&I±: . 
' 

2 . •-n.:r:ilil!ftillli± fiI ,.Qz~Jtil iiiM!I =f if • .-i#lxtU . . 

•M±~m~-~~*~---~-~~*~~.#~~"--• 
il3i±; 

3 il*W~.IJ:.71<*-<!2) & ~i&ft:l iil@~ s 
' 

4 :ii/ti ~1171'~-J.J:.Jj(,*<12> !N.A1f ~J!t'lt tb, 7d tJ9,,. I* 
~-~1t*rlit!--~$ ·~ 60 % ,ftftl.ll~$1r:kT 220% ,· 

s *Jft rtiJ.1~11:.7.k ff s.l Bi 3jf; t±-~ ft\J' , J1l j£ & 1l fl , 11 ~ 

*-C> 
4.1. 27 :*1*~!W1J(tllE±i¥.J1JtI ·,J]I~~rJIJ!l~ ~ 

1 E~#~~~~~r.-&W~~-±~ttn~~-~-
M1l'1 60d i1t 90d. 

; 2 ~~m*~~~~--~OO*~*mo >II; 

3 E: _ _ AIA*-Jl'4J ,Wlf1flJ~~~:ba$J "1~11~ ,fl ~rll5~ 
jtitf.4-o 

4 :!ft.~ ~r;tli I fl;f , J.itL* ltk ff 1f£ .fjj{ U *4 iffi\ If , al~ ti-± Ji 
ttatl!&t1t;rrnf.tt•~~•m• ,A11s1.r~m:k.:r so-co 

5 tll!± ~ tliiJ.fi:tJ!tflf ,Jij!fj*~lt~o 
6 ~*--~B&~~---±~bS~~-wm~~~ 

-!l~J.&7c=f 2st ,~wm.!l~:k1i:mJJ:~~m:/f\m:kr 2ot .m. 
~~N:~ft:k=f 3°C/d.~tf ft\Jl'aJ/f'J.W:!P=r 14d. 

4.1. z.s 1&'7.kma±#itil~-li:•B9&"mt&i.Jt#J1Ltttt ,4'ff 
~M~fi.m~~~--~-tt•~~~m-±M~~,~-m 

IA~-*d-tt~-~·-tt~m~-~-~*~ofi-8~ 
~m~~MMm~~~~~*m~,#mmm~~*m~-~~ 
(II] 4. t. 28) Q 

4. t. 291 rtti*-tll!±tl-lf~~il:RPlafi~~ ,~t1-~fa.J~ff!l>T 
14d 0 

4.1. 30 11;1..k.mll± e<J~MaI ,J1Zff * ""FJIJ~~ s 
• 16 • . 



. . 

(~)<D 

m 4.1. 2s flil.i!«~m•tt~ltt.i*~• 

i-a.fi,2-M~••±a3-.lf:#.J+r4-I ~•tt• 
~ 

5-IUi!.lilB•tt 16-lf ti#.M17-•{tlJ$.Rltlt 

1 ffllt±Allllll/Fl&~=f S"C; 

2 iMII±#:IP I»l*M~itlr~f!, Jr~t! ,1fi11Jf! ,ta-ft~* 
1Jll $J ~ 1.itli: t ~:ff* JI Efi ~ti 9-.t ?A A=(l! ti 1Jo1 '~~1 

3 ll1l*J«i*12~Sfftiio 

4. 2 *ii&~ir.&*JI 

I --~~ 
~~1 ~*~~--M-*-*~~*~-~-*~M~-*M 
~ 1&7X~- 'ii*Jij ~ Jl!tflif!itlI o 

4. 2 .. 2 JJ<~f;fl Wi*-liPI JD-T-:ltlfFift~i*ta~~i!R1.k iffii!1' 
-*mt ~JJi.m ~~~~Bi.ibltm.Df jij" ~ so~ ag:ltili r IW ~1J<. o 

4. 2. 3 7.1< ~ 0 ~!VI 'Jc.~ illl t£ ~ lilB ~ ~, f11 M ~if , fl 1P ta f9 .& ~ 
+t~~Da&itMJSstiI. 

II t~ it 

~~4 *~0-~~~®~*~ttt~--~*Ift§--2o 
4. 2. 5 -ittil.1.lttil&*f;-JJlllfi.JjlilI1l" 6--Smm, XI~ -
I:fr'110~12mmilfM-1JU$Jiti$~*1-~-*iJe1Vi.*~~1'.llfX'3 
1e..:....2omma 

' . • 17 • . 



' ' 

4. 2. 6 *-tFeii~Wi*li!B9~~t!l£±31Ilili!nf*Jf.J ~~--!t 
~~/jj[-fff=ftitit{la1J 80% 0 

III # ~ 

4. 2. 1 mr1J<f!Ei7~1t111~.m99u~ ,az~itrJU~~ = 

1 J$i t!JO it ftJt7j( #e .. ff im ·~ ftit]j( fJE el;~ ffJ 7)< iJ8 '~ft i! \ 
JftrJJPJ!ti!1'JM~B9*~' 

2 ~x*mt:f:tf),*m•~.uY:*.:r 1%,a-ttti"'ttntt-a-­
•4'll!lx-r 1%; 

• 

3 # t J 1.k ?JB ?lP !Vim 1J< , 11l 1'3= 1t m * m fit$ tt < m • ± m * ~ 
ft >JGJ 63 P9~ ~~jE; 

' M~tJo;tttl~9~xmimz'1~1:Jt«i*, x~ JM,xmtfi! .. :1'?t 

~o·*~~-~--~--~~~~~ff~$<-~~*~M 
IJ.fl!ittJ?JL~ )JC/T 1017 ~::«**'jl' 

S *~M~~*tt-Q~~~fim~~*~-~~ ¥*o 
4. 2. 8 ~Jj(f)f£±~t'£ftl!~~{t:fl 4. 2. 8 89~Jfeo 

• 4. 2.8 l&*tlt•:E•t!•~--
§JJ7XiP ~tn!llt tnaatt tn:ilr~Jt -T-ilr$ lfJl7.k$. *litllf iH-Att it,j(fi 

-"'~ 
(MPa) (MP a) (MPa) <%> (%) (1'.:) ( .%> 

•.t~1Jp 
10 Vo 

NaOH 1fll,_• >04 6 ;.o.s 116J .. 3I jRJ•JI <3 >so #J$1lftf@l --&'I-~ : ft• 0• 
lfj,j.i)J! 14d~ 

l(f.ft 
' 

1 •itlJ 
' 7.Jcfl• >L 2 >t .. 5 ~8.0 <0-15 

I 

<• >50 - ;,.so 
*D• 

It 1 JthktttlSJ!MD•ttJJ< l68h a#~~tat!Ht!lJi.tn:t8~~iiM.$. 

IV ~ I. 

4. 2. ' ~ Jj! * m mz lJ?-fi , ~~ ~ tt ta • ~ m .1E :srm ffij ":JG l!fJ 7.k o 

4. 2. 1 o ~Ii :1t m t11111.. ffii1 ,Jit ~ , 1.l}Z ~ m 1:§ 111 *Ji~ liiJ ~ l1i *ti)~ 
if1Jl~!*lfo 

4.·2.11 · Miillttl.OC~Bim!fll:,~it'l"BiM [!!]1f ~WJa'M##.*4Ja, 
NMIJJ<.tifiVJtlli*Ji! o 

• 18 • 



4. 2. 1~ §!;' 7.J<~ fl~ BG it tt ® nll: I ti~ .ml*~ J!Ji" At M *!- B91:1 jE • 

· ~~-~-*~~*&-~m*-~~M~-~~**•o 
- 4. 2.13 7J<ileiP~~7.f<~~7t~Mi*:©C: ~M, flt!*~ m Bi~"\!* 
lf ,ftfil-~~itirot*l~Bi:YCG 
4. 2.14 - · ~~~7.J<~601J<l&~#~ ~mz?£m~at1BJ ~m~ ~nm:I 

9=t:f:1'1f •no7J< ~ 
4. 2. 15 7}\.~fP~~1..kn!-* Jj!Nf._.ff ~°*, 4ifi!E:3i~:&&I; ~ .. ~ 
fi~n&I•ff'f ~m*=ffl &r~:f!tfflm ,@~ ~ ~:M ~ B9ie~:-.f'~IJ'T . 
200mmc 

' 

4. 2.16 7J<tJBii'P*§13'7.J<~::f\~3tElro x ._Ji~&~ J: :k.J.ia. tf:l:&&I ~ 

~~Mliiffl.t, ~S::FEilfQ;.Y S°C o I*~1lt£ 30°C ~l:~t\q a R~ 
Mr~Ia 

4. 2. 11 *~iP"~~11'm~as ,1JiJka~'1t1i~!P ~ ~1Pf!ft~E: 

-ff&-T st ,1f mz1*~iP~*oom~fJ ,~fPEJtj-faJ~ft!!>~ 14dG 

•~ta 1J< Wi ~7.J<. ~9.fl * i! !IJ ii! 1t ~ ~ ft\J", /I' l' m 7J< 3' 11' ~ 11 
-§·~~~,~~g~*m~~~-~~~~~o~M~~~' 
nr~ ~ ?Jt~fli:T~~ ~ 

4. 3 vUJt&7klif 

I -J.9:~~ 

4. 3. t *tf Wi"7.k~E:ffl=f~~~~i&r7.J<~!Jt,£l~1ii!Rtt1t ~ 
fFm~~~;tJ~m 89f&rif1 o 

4. 3. 2 . ~~ Wi"JJ<~~fftiitt:tll!±ta~ a9:iJJ!.7.k 1ii 0 

4. 3. 3 ~M WJ7K~ ff.I r-1JL~itk r~flt, ~tf-tt:t£ta·:MJ$;f& ~~ 

~Ji f* lt1i" * ~ Jfb"-lft (f{J NrW £ m ...t; m -F-'" mzt a9 J& r I ti a;J- , Ell 
)}... ~l#J Ji\; ti~ Jj!i&~ ¥Tl 11.i~ iti '*~:(£;~fir ffa Al~ ffi a<J ~7.J< Ji! (I 

II ii it 
4. 3. 4 611* ~tta9ilrfiP~l&*1H!1td.itl~!l:f&rift1tt1JJ<~#Jl, 
~r*&~~~*ffin~m~~,~w~~m~~-II£~~ 
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--lifft~o 
4.3. s ~Mltti"J.K~~f1rtt8lr~PJ~~ 4. 3. s ~ffl ; :Jt~~itrJd. 

~~-
1 ~M 9~X!l~it ,isf'Jt~*&IDi~~li*lJ«fr:fi ~1tjffE~~~ 1 

2 ~:It lkit ,et~ 1f1J J]!: A~ ~ 'M- ll{J iii 7J< 'rt ~ ifiiit !A tt "M JtilJ ~it , 
Mff4t&tt~iifllf 'tio 

!! 4 .. 3. s· f/i#IJJj*Jil~fi*tBfcll 

~ JIJ ii fall 4!i I\ 

if6 it@Ji&ttmr•~ ·-tt#®:tt1Jjj1' ~*~*' 
P.ktt atilt. z *M IJ£J Rf }j( #ti 

KO*-*M- ff ~-it@Ja.t~tl61tWJJi:~tt 
=x.z N•~l'i*-:ft;*f 

-a--nJt iii *-=f-~ ltfld.Z116ti*4*-t 
la:dt•tt It Z *IN~1i.-a-11J,.k ~tt 

ifj :fr.:Y. tJ ~ ~ 81 Rtpj( ~tt 

4.3.6 !iM~JJ<.~~JJ.nt~1'~- 4. 3. 6 B9-XEo 
* 413 .. 6 4'fa.I .Sf*•tt~JS. lf 

•• fJJ it tt tm if~ 1m'1.k *:It k.lilt1fi* T-~Fh~tttt 
- M'tt~ittt ~ #Altii*1i&:t! .::::x.z 

~ti~ftll iffilff Wi *~ mi W ltti ?J< 1t.tt ••z ~-JR JIZj!jjj~ 
tt ~ ItttWlt f$§Q]j( 

§O;d( . JC -& ~ JJcf§,tt 
If Z.iill llft ~*t &n&# xMf* ~ti . 11i"*•tt 

•mJJ:li fitt :~O. 9 

~4 ~3 ~1. 5 ;;ei..s ~LS ~iti"*4 a~l. 3 ( mm) 
~tj1'..Jl~O. 6 

· ii~~ ~ ~(l.5 ~( 1. 2 ~(L 2 
!!t.t- .~co.1+0.1) 

~(4+3) l'i~.,.i~O~ 3+13) 
JJif ( mm) (3+3) +JA 5) +1. 2) +I. 2) 

;g;ttJJlf~O. 5 

•:9-
.=f ~ 

:Mlllll 
~* 
fttt 

~1. 2 

-

t±, 1 1f=W"ltDfSJJ€tf*titJ ~ ~Jit*(fJ~ttW.ift Rti*-*tt J.i\LiJt ff li~lllff till< 8 
~R.it@J~tttmW"RliJIGIUi;iJc:•tt>JC 898 i 

2 ~Mil*~~~• -t!f'!IJ&ttnuw ~7.k*U ~i'jtff til~mrrt$1l< ~~•am; . 
" Wb7k.fttt>JC 840~ 

4. 3. 7 ~ Jq::JJA~Etrittllrml~~ 45°-:M ,;ff; R. ~ Mlli~~fili6f'P 
• 20 • 



ifl~ o ~~ ~JrJ~tt:Jt~& , fil!ttii~tttn~~ ,:1Jn3iJR~JtE:1i 
300~500mm·0 

Ill # ~ 

4. 3 .. s ·at ~@J ~It WJ 1t ~ JVi 7.1< ~tt B<.J .±Ji~ J.I tt ~ • .fil ~it 
~ 4. 3. 8(!9~>1{ 0 

• 4. 3. 8 'lill*1J&'f!jgj.~l?Ji1k•tt~~ll'8DH!ft~ 

f£ ~ ~ >Jt 

J!Ji ~ ~ tti* i& tt l!li it Pi Jj(:{i tt ~ !Mftir-~~ttilti-W ISQJJ<.fltt 

•••ts JJtjffB JIZM\"Jlfl 
IUIMf!~i* ~IH* · Mi* Mi~ 1€1.f*. 

PJ tHf!J ~- ( g/ rt/-) 
3mmJJ~2IOO 3mmJJ -
·4rnm }J~2900 ~2100 

~140 

tilil ;;.:.soo ;a::soo ( !11 ltiJ) ~450 ;a: 180( tJAtct iaJ ) ' to: (N/50mm) <tAttt~ > <!!il8t jPJ) ~120 ( iJA tit jaJ ) 
iEfl ' 
t! <tM" .fliJ ) 

I 

ll Al::ktt! JJ it>t lff~Rof I flj(ttjJflt 
E;fl!J$( %) ~40 - ;>-.250 ~30 

lt]i-Jl ~ ~200 

c~ttrtil > ( ~tl:itiJ ) ( ~:fltaJ } 
<tJA"tttta.J ) 

1ffill~It <t) -2s tx!ttt 

:it'. :t'.: it fi ~II -20,:X!UI! -22.x!Ut 
~ff(t ) 

~il*f£ IE.ii 0. 3MPat~~~lil 120min,~:il* 

4. 3. 9 -€i Jlti*j 7}T-~ ri07J<.*ttlr9 .±~tlnl!tt~ 'Ltt~it~ 4 .. 3. 9 

09~>1< D 

tt~~~ 

lJt f§f 
-~Z JJi.Jll( . ••z• If ZJI Pi tBJ[-ft ifi~-=f ~~~-

KOIJ<fitt ia*~*' i}j"Jj(~;U llJJ.k!liti 

lff IUll: flf! 31 Ji: ~7. SMPa ~12MPa ~60N/10mm ~lOON/lOmm 

1'ill4'ti:$ ~·50% ~250% ~300% ~400% 
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•• 4.3.9 

ttfm~:>Jt 
. 

JM M .::: J[i z P'§ •• ••z• MZtil'i!tJC~ ~~-Tm*W!iM 

~*·~ 
. '17.1<#.U ltliJj(!fi# J}j*~*' 

ff£1\~tTtt -40-C ,7C§tt -2o'C , ~frUt. - 2o"C ,~fltt -20-c ~~•tt 

~il*tt Bi.1J O. 3MPa di~R'flil 120min , ~it1J< 

-••llJJ[ ~25kN/m ~40kN/m ~20N/10mm ~ 120N/l Om.m 

it1t~ll - - _..... 

c •m~~J!!> 
~l. 2N/ mm . 

4. 3. 10 *i!i !it~*~ §jj" * f§tt bY:* ffl !§~ t.f #tt *6 fl~ J&~ tJ$1, 
Jt~ta"Jrll:Elz~~~ 4. 3. 10 B9~3Jt o 

!I 4. 3.10 1fJJ,J<vti*Oi!JMAJt)1t 
. 

, ~~•~trnttttttili 2 ;rc;ZPffl 
j1I(; :.9-7 ~ ~ IS}j }j(~ti *&it iii ~inlllt ~J!•ME 1Ji F-J ~-gtjJ.k4 z•Gti* Ii~-IUIM:fB :XM-1* Mtliitifi 

JJ&f* fitta~lf!J 

fi"W:tt~F ~ltiitlt* ' 40~~~ 20~~ 20 ij1t•tf 20 itl!ti .io li!t~U 
MJ~itt! {tf:CN/ lOmm) 

~ll Ultill '111l *i~ *f • (##-4*-f) ~ 

~ 1liltit4k{'1= 
15 !\t 41& CN/ lOmm) 15 ~'li#llTW -

~ !lltttlfi!l •tt.r• 
~ta~•!l.lf ' 

. 
<•*!-#it) 8!* 168h JS" 

f¥4t$ <%> ?O 70 80 -
· ~ 
~ 

. 
£3111!±~ttl t!;ij 1l iit Wt* 15 At 6 Ji\ 20 il. 
!lllf(~*' ilf. (N/ 1 Omm) 15 !t~;t,f ~Ill 

•*f t;JrR •tt•• ftll*Tlt -111E±> · ~ 
. 

. 
. 

4. 3.11 lllZ..~pg~j(i;IJj *~~..! Jj[*ffl llit¥8Jj(iJBIJj7.J<~~;lt 
$f. ,Jt¥zlitf!::ftlitz~it~ 4. 3. 11 B9~*CJ 
. • 22 • 



JJll E1 tthJ~)Jt 

•&7d 
~ ;a:o. s 

' 

I ~ 1kw.a oo /$ ~ta 
ih*.tt ~0.4 I 

~#'Ii lt ( MPa) 
it Mitt ~0.( 

ii)'. ff; at llij ( h) ~2 

rt•ttCMPa, 7d) >Lo 

' M'-W:ttifi9F ~~ittt -~~fj~ ~2. o itO~ *T!l ' 
' 
' 

I (N/mm,'Xtftl) fir u .!=§~iii ·>1. 81't;*~l&Tll I 

IV ii .:c. 
4. 3.12 ~~lti7.kJiB<J~WJ1£~~ ... ~- \tiff~,~ Iii 1B~~itlll 
ltslt1T1ft , :Jt: ~fi~ JiJi Jfi!litt OOD'iI~>Jt . 

4. 3.13 -~fi~ FM:t£mx,~~,li!l.R.1Jkl:*R'f=lilI •1t 
tlifA;, § *&t!ntI~J>f\J:IAit SA'E:-0£7" 5-C, ~~~ .. ~ttf!M!I 
~JF#l'i:ti4'~~=r-10-c o maI:l:tm J:f rrn~r~~ ,Jj)l~:ff . 
Bit*~ ag 61Jt? I fF o 

4. 3.14 ~lii.1Mt~~,J<-*4l¥J~:fl~Jf ,J]L~it- 4. 3. 14 a9~*0 

• 4.3.14 JD*•*'···· 
4.Wi.f+ jl M.: lf(mm.) 

• tlf* & tt1ffi-W Iii JJ<!li tf 100 
----- -

~tt1161illZ•MtPJ7J<4# 100 

~ ~--a-fJ;ttttft1j1fpj1Jc41# 80 . 

=J[j z. i'9tlft Rb 7kfttt 100/60 ( 12~~/.IJ!lifft) 

. 
lllll:&ltllli*•*' 

, 60/so < •••1n•• > 
1ooc.1t~M> 

ltZfii'i itj[ .a-ltP~9Jf 100(~fa$t) 

-~.y. t:I ~-•ftJJt•tt 10/soc ,~ Mlt/lt~ff > 
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.. 

$J J ~~ifij1'Jtti~ t~~jijfi(i11t!lf~~)ltjaJGIJ~Jf. iifJl-~J a 1' 
m~-~~m~~-I~~~r~~** 

t ~m~~~~~~M&~~Mtt~~~tt~~' 

2 ~Ji!&ll:J.11f1Ji!ft~djlj-N1~~-!t,~MJI~ '*iif ~tst 
Ja:tiiiftllM:ff*I. 

' 

4.3.16 ffJD!*~~*#~mz~itrJIJ~!t!Ji!: 

1 ~tllli*U:bn~~. 

2 -~~~•m~-±u&~~-~*m~--~A~­
MiI .;;t~tai)Lt ~~~iii 'RfillfJcititJ!>Jt-jE J tUil*rD;~ !Ui"~~ 

M-~~~Am~ett~*#m*m~~~-Io 
3 ~U !i~ifi --~~ !j~*f raJ tt<J~ta~Zilf .. $II •ilM°~Jil 

~#~ lil-lfl ~~:i:,flilR 'tf IOCWETIS ,:::F4'J;*=~tll dlf· ~titff o 

4 * tJ --~ lJI it #k-ill: JiV: ~ --~ * Ii} ' ~!Ii 0 J.itt ~pit il * Jt.I 
Uf!~~~ :fl~ U$1-it!l. 

5 tdJ 1.5 ~iii fi it~ *-11 Hi 'TJi. **I&' 11: ~~ r 111" ft(J -- a 

6 -~·m~u", 1 ~~m~~~A-~~~~-mcff 
1/ 3,...., 1/ 2 ,.~ • .§.~m~:U~~!J*11'1f..~D:tllM6 o 

4. 3.17 "1tt"*iltttffifilti'*-fiti®ilf£tl1i-WllZ_.Ml'i*-~M 

;lJti~f.it!:aIJA!:fln~:MJ!>:J, ~#:bnM~JE.i1tR:g## ,ffttlltiiS 
trt nu: m m ~!ti (f.J a.t ti t1Ji 1f o 

4. 3.18 tfltJM ~ *6-~IJi!Xfttlfift§IJJj(~*f~~itrJU!!~, 
l •§fliti.lllF-tl "-=f1t', =fit .. ~~-~et!IJ~R~ • 
2 1f~'*~Mriiiif(J~ , liimm~M* rm, ~#-oo=f'~ii 

mdB .. tt!fr~t~ogt&mat; 
3 "SI. lfi-tt 411 JJti %.I&s , Si::fff :ff *f tnf ~ IM~ lil WAJli* Ifi =811 

eg l!Ut J1t , *-~ Jfi@P.t~ *4-it JR, 
4 -0£1i!m&Iat ,E:X~$~®~Yifl!~1Jn~ ;~m-tllM~tt ~ 

4. 3. 19 fill Jlst=::m Z P9-!2 lt0 **~J IR*=iti~tfi~!AaI, JI: m~ . . 
it r JtJ !tlE = 

. • 24 • 



1 ~~1&~3lJJJ1Z~JPtl~1:J .~fil[iJJ(E ,f& tf{; ' 

2 ~-m~~~~#•~~~~~~~--~~~~tt­
;1$tJ' 

3 ttM~ttat, ~-Bi~Jl521=qm, 

4 jitttfinr trlJ~it mi)~ilJJI-rlft, :1t-IR*ffl titl~ fflJB(~1flJ 
~ti*.!; 'fff ~ta 0 

4. 3. 20 tiJJL51ltlZ*'fiWi"7Jc.~U ·il!l*ffl1#~t!AlI8iJ,~ffit 

r?JJ1f.~: 

1 ~u~m~•m*m~~-~n~Bo-~--~-~ 
ft1'1 60mm, ~~1#~1'Jl~m1J' =f 30mm; ~~--~ j\t~roz '1 
80mmt s:prHJ m\iii 10-2omni ~~!!,:ff tt ~~ j£ffl 4''if.IJ' T 
lOmmo 

2 ~ttll~tftit iti ~i'itll-T?tt '1'-Jil]R@'. 
J filljla~*ill~1lst, JS-miilttt~- .. 

4. 3. 21 -~-ZftiP:J~![~lfljJj(~~~~itrJIJ~jE' 

1 ~-m~¥~M*~*W~*~MU~; 
2 ~UJ:;~~~llfiffiZ*Jfitili~~,~~TiifJl~.JK1J T' 90%, 

~j~~~*4hY:~1=.J •. /f'~-~ ,jfktf{; 

3 li14tsa9*6~~.JJ~A'm1J'r 1. 3mm, 

4 · ~I~~~*m~&~-~~mo 
4. J. 22 iii ::St-T ~ 8Mcll1Vi"1~~ME:*JHBi-trf li>r6~:00i.r , :Jtl.& 
*fitr11J1Jlj£: 

1 :fi *f 1I .tp. Jj!fdtii ' 
2 t£Mil~mff~fl\t ,•mmz.lJLr&~tm ,xijij1ll.R*-• 
3 *#*illm*m 1a t..'iiil11t:1t,11:J22ill*ma~t11m:~ ,@ 

itfW$jfti1XN!-Efit7f 1 

4 St:itiAiiflt,:tf ta~:itl&IBe-~Ui125l 10-...2omm ~, 

J1l 4i Pl 400 ~ soomm l1tff .fJL M Iii 'A! , if: m ~ idE f!I ~ .«z W :mt~~~ 

~--· • 25 • 



s ~~-~ma±~~~-~~*~D 
4. 3. 23 * m *It&"~ m~ fRM' M~ f:l1 tt lfl! JJ< m flit , m 1' it T ~d mj;E = 

1 ~;'efin"lFilii ,Jafltil.iii .~-~m~X1't~o 
2 11aiBlJtt~~-~*m1i1R&~t1m, ifstitii:itttlf 

fl1 0 

J »..11m~~~ m~!fttt ~11<.~ tt~iPifl~tiM$& ,mz* 
Jti~Ml*-I;!/fi*'f l:§lhb~tt~~-i\tfl~tatl;Jlt .l&~tlai=$&, 

-~-u~~M~a-ck~--~'*•~~~~"m2. 
4 ~~~~~-W,~$m~~~oo~~tt~~~&m*~ 

RJ#R91¥fr'ftt/jfi 0 

s tlli±taf'J~mt, tftrM"S! iii ~tt8'1' ,)R;te~titltiS~ ~* 
m~tt-:n: .:Jtm!ff;rt*mnt11=f11t, :fmli*f~ JiU$ttil ffl, mltet 
Hl:ffft~~ J #*t ttm ~~·fl*-11, ~ • 4tl pj:f!t.Bj w ~~um~ 
150mm, ~f&l67tr~**-t@:'"7 lOOmm1 ~1tFIJW;JJR~#a;f ·*~ 
mzitmtta ,_tJf!ftttmzjtXJ:r m~#: 

*Ulli7.l<~m.m ,~t1~~JAL"11 4. s. 2a. 

(a)JU.-. 

I 3 
4 
s 
6 

250 

I.I! '· 3 .. 23 4tilO*liJltl .Jl.W'41:1': 

(b)titl 

3 
4 
s 
6 

1-lftj IJtf ~tJ!l- i 2- ;fttv9iUPffl 13- IB ~flll.± •fr JI 14- .9$! IO*JI f 
s-'1<@0'141!3¥-JI ,&-RIE±l'tli ,1-•tt1mmJ1 .a-ta~•!*• · 

9-9W:Jm Bii, 10- •*f IJi *-JB 1 ll-•*f i¥f' 1JI 
• 26 • 



~1~ -m*~~M~-M-tt~~m~,-~~T~­
jl: 

1 mlf±!a#JB<J~f'fil:f;J~iilmz:f*JJlf'-120mm ag 1 s 3 Jj( 

tlB~-ttJf Ji ,.ft&J6'8M:fiif o 

2 4tJFr1'eff .ll iii , 16 M lf- Iii , i11 J! .ll. iii S'1' , l\l ;ta ii ff 1fJ ts 
tlt:kiif 0 

~ 

4. 3. 25 fr~ (Uj'7J<~~;fi1fftt& JS ,JJti.Jlt..Rtitt~f!l ~ ,{¥~ Jf!Jtff 
~rJIJ!f.jE, 

jE : 
1 1Jittf6#1Vi*m..1:~-iit11t±<¥~J!,~~itrJU!l 

l)*ffl tlt~il.Bi mlil±af 'ili? mJJ.fl~1[1j\=f 70mm1 

2) *=JO A.I l!J JI± lit t .(i ~JR .DJ Jr~ 1l1J\ =f' 50mm; 

3> I0*~~-1¥~ mz.nu E:litM'i" JR. 
2 ~&-u~*m~~~~m-±-rm~~~m~¥ 

50mmo 

3 tlta*UBli*m1l*ffl*Xlili:~iJ!l~$1ilffi* 20mm JJ 
1 : 2. s*~iP~Jj}o 

4. 4 ftMJh7.kli 

I - tt Ii.it 
4.4.1 ~~.lit;7J<fi!rnrf9.mxmit0*~~~:fi&(V;JJ<~jlo zm 
~ 1.J<t! *4 ii! ~mtitM-:bn #IJ ,f!tit*4 a<J7J<ife~JUiJJ<tlf *4 ,1J< w.•»i! 
~A~IUi*~~o iftJL~*~'4RJii'i1ft&mm,1.k"'lf,ll1t~* 
tJB~~*4 • . . 
4. 4. 2 Xitfi§tJ7J<~~:a:m=r~~.±i*-a<JlfJJ<iii ,1fm~*tt~:a: 

· m~~~re~~-~~~*m,m~~~m~wmD*~~­
A;ft ~ il6 i¥J fit-tt , 1i li & n! :fifll:tf 8'J ~!ft tt o 

n ii ;.+ 
4. 4. 3 1Ji7J< tt$1-&ftslf{J~~m~~rJ1J1t)E: · 
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• 

1 -m~~~~m~~~~m~~h*~~m~*~~~ 
~m~*~~,~~*m~~xm~*~~WsN~~m~*~ 
f4~.f&l(itlt;*it.Ji! I 

2 ~WJ~Ill~Jf.l&J.i!Z ml~*4 s 
3 :t11tf{f!!fef$t~ B9m:~Ili ,;ff' !fR~fr~~~:X1l~ ~I.ft, 

ltJSJfJ-,,;Jttt!E§JJ1.1'~M 1 

4 ~~~tt~~~~~~~m--•tt-~~Wm~*~ 
*4 t ~!Pl t!c ~lji tt <¥tr' JI s 

s •*~*~~*-~*•mrr~~~ . 
4. 4. 4 ~JD~tJIJ~l;Jj(tl*4$J ,.Ji! filJ JSa 1fJ Q.fimt Ii llm, M 1ll D: 
1£E::;k~ 50mm, m ff! 1!~fi::X=f lOmm, iEJl.E\1~1fJ $ili:filif11Ja 
1Jaf*il~iff4,1flr:ll~~*~M. 
4. 4. s J.Ji*-~*1-E:*IB*rJh;.~~Y..t;~§O~~<llJ 4. 4 .. 5-1"'4. 4~ ~2>o 

RAAIJ-~~-.+--------.- I 
2 
3 
4 
5 

11} 4 .. 4. 5-1 ~,Jc.~*4M-lli~~tt~li 

1-ii tr-:ft 1 z-&• •JP Ji 13-»MllJ .7kli! 1-t-tt• ttlfl-JI , 

S-ttf;tVJli* t s- »$J.l&"*ll:fmill! .1-»•~*1mWJi • a-••• *m•••«zstFm,9-~M•1kJR•tl•H.tt•10-na±~m 
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~+----."'----"""'4---.-- I 

. 7 8 

I 2 
3 
4 
s 

Ill 4. 4. 5-2 lti'1C•'4*68~$~il 

1--11~•,2-•M~trl!13-tt~li*lls4-ift•m• 

S-8ft~•i* • 6-Mrtil-'1*-11jmW,J!i7-$ $Uli *:lluJl.Ji! ' 
8-ftlll±•• 

4. 4. ' - ~~ 11a tftJ , ta -& ~ 89 * ~ & §Ji * ~ ~ JJ .tr ;;J' ~ .!J -r 
3. OmmJJJ(t@~-l!taiLIV6&"*$*4~m __ ~b1l1j\-T 1. 5kg/m2

, 

!l.JJJJf~.lllZ,J\r 1. Omm, ;f:fmfli*~fiftCJ1'll:if'#1J :P 1. 2mm. 

m # fl. 
~. 4. 1 ti"~riti7J<JIM~m ~~*-1:mz~~r11J~~, 

1 JR A :ft" ll Jf ~~if JJ< tt ~ fi !At'!, "i1/JItif!A1ff M tt ' 
2 .mz~-,~~~~ts~. 

~ ~a~*-~~A-~s~m~~~~~M9ft,~•~ 

· *~~~A~-~~**ttA~*~~~~~m~bo 
4. '· s ~'1Llii1J<tt~89ttn~~mz~*fl .i. 4. s-1 eg-.~,~m 
fi.tf 1J<.~*1-a9~at;m~m~~* 4. 4. s-2 tro-~o 

• 4. 4. 1-1 ~*11.lt';**MM1!tt fli fi 

••fli• . tn:fi-3111 · ~rfailJl -?t••tt =*-~•tt 1*1itlJF 
CMPa) (MPa) (MPa) <MPa) (~) I -

• ;~ 1JD 1flj ,. • .M >l. O >o.a >4 - >SO *•&"1*•• I 

*• ••tall!W 
~· >1.0 >l.O >o.s >SO 

lb"Jka I 
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PJiifl: f41Hl5 tt•tt(MPa) 
tlJ.k 168h ti* 168h jjf ,j{ 

ttf4 iti*lita Jalfrlf :ft-T ~'f 
fllr~ 

atOO 5&.!l -~- ~~ 01: sm~mit: 1'*-* tt (h) (h) 
(min) 

(MPa) (120min) DJJ< Iii "lrJJ<iii (MPa) 
(%) 

(%) 

li.@:&i ~20 ~0.5 ~0.3 ~0.8 ~0.3 ~1.7 ~400 ~80 ~12 "24 

*'Lml ~so ~0.2 ~0.3 ~0.8 ~0.3 ~0.5 ~350 ~80 <4 ~12 

!Mit4tJ 
~30 ~1.0 ~0.3 ~0.8 ~~6 ;;:=t. 5 ~BO ~80 ~4 ~12 

*-W. 
~ ~ 1 8!1.J< 168h JS"~tn:-fltt~lll:ftl trilHEflf(;:$:1£t£t1;1]{ *- tb fi .Ri2•T 1Pl1t1riit 

IQ-Elf~~ ill ' 
2 1t*tt~~~Ntt*4tl#. 168h FRltit tfUIFf !!Pi£ff utlt, ;lt~~Il.ll &tn: 

~~~~~·· 
N 1i I · 

4A 4. 9 xmJ?Ji1J<~W£1i~ milll=t=~, lFm, xW¥ lf1 l!Q Bm 
*Q 
4. 4. 1 o 11m~1J< ~ ~ ~ M ~ 00 ffil. ~ * =p ii , 4' fil ";ff A;: R , l!!J 
8 ::f'~ ,!flt~~ lfi~~ Kio ~ *'1-tif! I fir, ~m ~ IJB 1fJ J1l ftt mt I 
nm o 

4.4.11 ~-~*~F~t£mx,~x,3=i~lk~J:7cixt0iln&I, 

~fif±»iI~~tB.lt~-T 5°Cl\ttlir 35°C~~ a fJ~ataiio ~ 
a ma 1t fir :tin~~ m n:r ~Bi , 11l N. mt it"lff. s %~Ji! B9 ~tF I~ o 

4. 4. 12 1tt11..ktt~runraifitlfitrtJc~*4a9tt/ftt!*i!fr o 

4. 4.13 §0"1.J<~~m7.t n!,UJU~B.l~it, ~ ~lit±Y~, ~ff.ti idtti 
~;tlmjg~.::J'btr1J'r 1oommo . 
4. 4. 14 MDl~Mf*11Yl*tMn'1,mttna.f*n! 1E?taJ11ttt*tt~·,~ 

~·li llf!2t. fl~ 0 

4. 4. 1s ~mlt'iJj(~$J.M!T.~J6 £)z~Jt;t{At~~ M ,.f¥tp ~J.Mi1* 
r:Jtl:Jsm~ i 

1 m;;tE -.ll*1i.flV:*Jfl 20mm ~ 1 s 2. 5 Jj( ~i&jl~·fn 40~. 
• 30 a 



2 ltJifllf * iij-tp Jilitt*ffl 20mm JJ 1 s 2. 5*trEiP-1 
3 1)j Jfi i9! * iii ~ tp m ii: ~ m - mi -{¥ tp # *"" • 20mm JJ: 

1 r 2 .. 5Jj<tJBf>¥ 0 

4. 5 l!Mlln*taJIJiikll 

I - -- P! 
4. s.1 ll*l~7J<fi6ti'*m~m 7-~#~1J<.EE ,.fS!i!ttt:ft JJfi:~~ttt 
;#Jft:ffl ~i&rifilW7J<o 
4.s. 2 fA*4ltJJj{li1tti*-llXftit~~it~~t@JagiJWJ:i:if ~= 

i1t ~9" il1J z faJ 0 

4. s. 3 ll$1-lti*-tilti*-12!D::tEtuM x!P!ft~~T~*8~mfti 
\to 

H il it 
4. 5 .. 4 S*41tff7J<~I01J<Jj1]! Eb ?Jl~§jj7Jct&l3titi"Prz!illJto 
4. S. 5 tl*l-l!ilk~IO#.JIAJ•jlI@Ji.Efi:,7J<:tJRJ.lf:~f4lifi 

!Vi*-~>Jt •*ffl~~m ,~jff:ij~~$Mrtlilti:o · 
4. s. 6 m~ l&'7Jc.fiWi*li.11l$l!Utkfl!l)Er£~tiiJ::, lijE~BCJrsJW! . 
mmM~ iiilfl-it1ffiJ'8.n! ,mf1S~'1 o. s ~o. ~m,ltJ!tE:'-1 1. o-... 
1. 5m,~ftlS1£'1 l. 5-..2 .. Omo 1.UfflS l!!l 5 ~xft[, b[ff f!!J~:tm \! ™ 
~S:o 

m .# *1- ~ 

4. s. 7 JIM lii*&.RJil.RJZ.ti-Rntz•~·-' Z.*l-MW~m 
-1ttJ11 ,Jt- z-,Jim~M z-~~;t1tf£tm~ilCB<JM*4 D 

4. s. a m~ JJi*ta~ft=*rJtJ!l~: 

1 M1':E:'3 2--4m, 

2 1Jlf:if'ff.1J'T 1. 2mm; . 
3 mA ii" Sl'Af ~ it:#lJ 'fl.tt, it A tt ~ ii .7.k ~,ii Ir 1!11. tt, mt 
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lift; 

4 m~ll.iJl(ti.±-ttnmti~*1it~ '· s. s tt<J!fljE. 
it 4.5.8 8Mlfn*.fi:!:littllM• 

~16 . > 10 ;;, is 

~500 >zoo ~550 

>o.3 ;;t0.3 

~2.0 "2. 5 

4. S, 9 ~?ift~1l*Jf.f~t/jtfi~JlZ-~f*l!f.f ,~~n!~i*4~1t 

ft~:tl~M~~a 4. s. 9 H9-.~ a 

• 4. s. 9 #1 .~B*f"~Uiftli~ 
-

i~ 
I I 

l;t&Btr (%) •• Dilt:!llI }Jlf Cmm) 
U$4fiJJ I (~/50mm) fltltt. (g/ml) CkN) 

•z.•~~-*4 >0.4 >100 - >s ~5 

~ttl$ ,, ~-lfil~700 !bl.. rliJ ~ 50 >300 - -

4. s.10 ftfttr 'llfil*mlim~Wi*~ln~trn*-f~ifjiJft: ' .!:&::1'~ 
Jj\T 80mmo 

·IV Ji I 

4. s. 11 s ts1- 6ti 7.ktfi. p; 7.Jc.JI (t(J ~ m ~ 311-11 , ~~-~ w 4tl , ~ m ~ 
!111 D/ L :::t'J.i::tr 1/6. 

t:t 1D "7•8~ltriEil*ifJl'I tlilf (i] l!!l:i!~ ~Wli: 1L :'-'fJJIJl:fti5ilf:fl4'Si'-i8 iii 
fij ttCJ IH'9 G 

4. s. 12 -~~M~7j(.fliflJID!;tail~~Ji! ,lf~mliV:*lfiftfiJllf 

l!l~f±~ w .J: <OO 4. s. 12> o trl!Jiti.~it*;Jt'e:M 4. s. 6 I<~~ 
jE. 

• 32 • 



.. =Ill • • 1111 • 

• • ~ I ' I ... . ... 
.. :JI' .. • I 

• • " • o •• ._ . .. .. .. .. .---
Ill • .. I .. • .. . .. .... .. 6 . . ~ 

~ .· . c : •" . .... , . . • • w • 

I • I • • • . .. .. ... 
.. .. J I Iii . .-,.-.;---~~-

5 
• ~4 

• It • I 

' "" ... ... 'I 11111 ,, ~ 

• 
• f • .. • • I 
~ . . . 

... :m • 411 • • 

• • .. 'it • .. • • '.......-.-.---_ 2 
. .. • 'W • r 

~ • ... I - - ,._......__ I , 

m •. s.12 attr•~~•~m 
t- tJMAiP•2- .al+B! J3-~llttatfl'll 1 

4-*:8 tt•, s-tttr 16- llM·IO nt5. 

4. s.13 1t*4§1;71't1i~Mflfill~itrJ1Jmj;E 1 

1 tJI ii: II *4IVi1~ ti Eij , 1r lb ~ :m: jPJ i1V i»J JI_. , 1t .mt iiJ. tm ltl m 
Bi-tn.-Mfl~~Pittlll~tl¢3,;J'~t~tlW-.fl~~1'1'Jl! 
#!o ~¢111*11!0*ti89f!tljlft~mz1j\=f lOOmmo f§1J(tllJ1Z~ 

t!tltlnma, 4ilkt#!l:~~--ll::::f'l!Z1J'T 1omm; 

2 if' 1PJ ttt ii f3\t , ~ ;tatA m if , r =mI lti 1.1< :ti J1l Bi tt .1: ms iv; 7Jc :fJi ; 
3 Mfi~*~-~~~~~~oc~~tt-~~1 
4 ~Bt-N:Ill*461JJJctilli*J!ff'f, il'i*iid11l*llk~mtllit o 

4. s. 14 m-;$flff"if, m~t& ~fftin!fl~ttsa=:~ o 

4. s.1s •~t0Jkii.Miift1Ni~mJt~mm~, ~ m:utll~~ .rnz 
~-~~ft~~o~~~~~~~-~~~m~~*~-~T 

*· 4. s. 16 M'\9:1!'1-ltfi7ktli.ft\t ,~mllft:tlt ,fr«t-M~iii(J(J3flfilf 

il1f Jt:~D9~i& 0 

4. S.17 llf 7.k~B9iltii:J1ZS 'fif ttl&l± :liiI, Ji:diI le1' 1£'1 s--
20m, # ffir lirlQi B'f ~ tfi. ~ 11:: tfl. fttttJl 1$ l-11 f! .!k 1-t ~ {1j ~ '.k.:fi e 
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4. 5. 18 =1':.~tlJt!lf ±l&Ilft J.i!Z4fit rJd M.!iE: 
1 ~~t,mtlmeatIW.**li1i•'1'ti- ._~.mlh"J.k.ii~ttms, . 

. 2 flit± tf1*4 0 ~~~-/I'~~ l!fti-till*41ttf7j(1Ji. 0 

4. s. 19 ~~IViJJ<.:t&!t'i1t~t11ilt%.$Fc, mzl1!ft mt•~~, :Jt-EY:~ 
1ti&itt& sl!nr :ilIW·,agDftiI G 

... 
. 

4.6 *•~*~ 
4.6.1 ~1'1l&"1~~iiJJfi-r*-WJ~Jjc,,j(fi~:k~7.lc.IR.rt1.J<5l 

il, mm M:ft Jit&:tli®m~~mt&-&if ~'~tb .m.~*iilt~>Jt G 

4. 6. 2 · ~-1i~st1lmz*.m~m ~m~~!tEY:F@o ~tta{f;:.Rti 

B9~E:fi!ii, J]L*D1i'*1f o 

4. '· 3 3:~~t4J~M~ii•~• ~1.J<.matj' ,i£Jl*m13~~~~ift 
~~*,iJ!.nft£~ l01~m_t---ji!ltt(l(Ji11Mfi:CJI) 4. 6. 3). 

100 
H 

l5ft 300 300 • 1 ,. ,~ t 

l 
2 
3 

. s - 4 

4-~)j! 15-ltllJI& 

I • •· 

4. 6. 4 3:: *~*1g~1Jjiit~Jiii Wi*J! at'~ Jlfi.fi!Z~i£tlilf±tft 
~~Mm#~o*-~~~-~~*-~,~-X~-~~~~ 
ltJD*~iP=-Jlj;(IJ 4:. 6. 4) 0 
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1 
2 
3 
4 

. 
m •· s .. ' .fl•,~lli'*m 

4-ltfl,5- 411115 

' . 

~~s ·--~*•~m~"~-~~-·-~~*m-ti~ 
Ni.Bi if .&'8jg;fL '*~~idEfflll±~fl:\I~ ,~J&tittlJl±~tt%s 
mz~~IJJF$a . ~ 

4. 6.' · ~Ji~·Rb",J<mJin;t~~-i*,N§l· i*M~tflt&BtJ, JJJ.1£~ 

l*J iJ 110 it lfai 8'j" ~ tJ 0 

4.6. 7 ~Jlfi.W;JJ<Ji!b!I*Jlk§&Jltfllio 

4. 7 IHflJ±~1.kUMJth,j(Jif 
. 

~ I -:MitjlJt 
4. 7. 1 9 WJ ± IJi * U MiYA~~ -ffiJ ± Wi 1.k fl tJ eKij ±Iii 7Jc ti~Jt 
JC!lf:iJ'4 ,~J9tJLilliJjEfitl"tio 
4. 1. 2 as,m ±§OJj{tt$l-J$li1Jc.lilimT pH il:1!7 4-,_10 a!J:iirJF 
m , * ~ tttrt- iffi ag :ld&"F Pf\~li: ~ m ~M: iMc tt~ J11 tt<J Sift± , * m ~ 
1ilditt& J.Sftl!m e 

4. 7. ~ ll*M±Jt'ilk:t.f~~*Mli:ffl-=f:J&rI.fi~f*~~ lWifl!* 
ii , ltti *m iii ll J.i A~ -)E tJCJ ~ tt JJ • 
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II ii tr . 
4. 7. 4 Mlt1*~±~71<.~~~1.1<m~~JR$-±~lll~~~ft 

1J'T Cl5 ,7j(~~Y!5i·If~~~~flf-T M7& So 

4. 7. s Im , m ~ $ & J.iY: ftt ~ n ~~ ;J\ 1J' T' 30mm 89 1W It mt ao x 
. 3Qmm 09 iltR.I o 

4. 7.6 ~m-,Ja-~{f~it-$tilmiiiI.~nt~1J"r soomm l'fJ 
:110 §fi! '110 31fi!mlii:·lt:(£~7..kn! 1§ ~t41 ~~ ~fiti z fa] 4 

4. 7. 7 ~ii1f14$11LX*fflW~±itmt.t!:7.l<*,IHfij ±1MM*~ 

-~ t11l ± ~ iH: fi 1m 515d! J1I! it 

III # ~ 

4. 1.s ~ffiJ ± ~*-*f~l1i_~itr~J~~: 

1 ~ ffij ± IVi" JJ<f J $1- tf' a911 fffl ± «m t}l fill* m .tJliJ ~ ~ ffi1 ± , =1' mz 
*lfiii5•~~"jj±; . . 

2 ~ ~~ ±WI J.l<. ;M" *4 mi A1f Ii!. ff~~ i!1J<. Jr£ , lfOf ~ tt, ti JI Mt 
ttlnMli 1~; 

3 wm ±~*a~~~:trl~~*itilr!™'~n-~~tf nt~z-Hl• . 
4 ~m ±~,1'.~ a9~ * ~ fll~~m1fi m·z1BJ mr:ittt~m ,2f! 

~ ,~hlJ±ltttrnz;t;fp~->J; 

s ~m ± Jto-1J<t&B9~ilfl±mttrm1'11t:BJ~ ,~~*mi,~~ 

fill*fflJJ:lf~ O. 6-1 .. Omm B9ili~Jt•Z!blittt o 

4. 7. 9 WHiJ ±f!OJJ\.;fJ$t-&9'r1:fmm~mz~it~ 4. 7. 9 B91'>lte 
9 4. 7 .. 9 -~±lfn*tiMttdfli~ 

. "tt ft ti *i . 
lJ! I§ ft JlilJ 1X #H' . ~HllUt:Ma ft~~Mili 

~tffJ±~?kft • lffI ± Rti?k {i -~±IU?J<~ 

Jlt.-&.oom.im•c ·g/m' .. -Tl! ) ;;::::4000 

•K4 ± .W .ll:m-It ( ml/ Zg) ~24 

-til{ltlJift (N/ 109 am) ~600 ;>-:700 #:600 

• xtA fPir 1't* * < %) ~10 · ~10 ~8 
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I 

..... 7 .. 9 

tt t• ni ti 
. . 11 ~ tt ;tilj ~tRa •nl•f!M~ !2~tsMa 

• am± 1t; JJ<.til JIHfiJ ±mt J.k & IJIHN ± ltti JJ<.tl . 
~~·-~~-#{$ 

I 

~40 ~40 -
111• CN / l Ocm) 

' 

~· PE•-:O:.tt:lt• 
. 

- ~30 -I (N/lOcm) . 
•J1•1t ccm/a} ~sx10-11 ~sx10-u I <ix10-u 

' ' 

al!A:t (ml) <1s 
-

• R± if !A tt/ CmJ/21> ~20 

IV iii .:t 

4. 7.10 ~~ Jjlz§~ 'f#~? ~ff 1f l!JI *'°~* . lJllt lr~*'** . 
:Mtte:- 4. 5. 11 ~(19-jE . 

4. 7.11 WtfiJ±~'1<*f~fil*=Jft*fJl!tf~t&JtlM)E o .ll. mPftl~iii 

J: 89 lftl jE rBJ ii! ll '-i 400 ~ 500mm '~iii J: ~ iE ---~ 
1

1il lE 0 

4. 7.12 lli,ffjJ ± §;tj1J<fi&Q(J~:ffj(fi ,t;i !§ta~;r~*itilll~li~Ji!f!I! 
±e~,~~±~*~~•~±m~~-~**m~~~~~­
M o 

4. 7.13 -ffJJ ±60*-UM~~JDt5-f!Jltl,ff tt~lf~XT 

lOOmmo ff~~ 11L ~ Im~ ill t BE m tl liJ. - B<J Be JI 1r '1 25 ,._ 

30mm 'tilti~fiil ~ 8 Kil±~ it#. lf liitf till PI T It DffiJ ± Ii · 
tt,JOj11[~ 0. 3--0. 5kg/ mo 

4. 1.14 lt im'11~iiiMiieilll±WJ71'tt*4ft\f ,~.J:liBi r~,# 

~ .!?;~Jj! ~!I~ !ifttf ZfSJJ.itl!:Ai ,Jf m3F-f&x11~o 
4. 7. ts ~fM±f}j"*f.f M7.t8t'lii·fM' ,Jii.*lllftaifttlb'!PltMi o 

4. 7.16 Jl~-!i llllti,Jc.UMil~fli,J1Z~i&ali1t. , 1Miatiifsli 

-*~ ,Jf:J]Z~flt&tns«r 7WJJl! =f }f, ~i*•tffJ ±@#-'?&la-~~ 
(Mji! . 

4. 7. 17 -ffE.J ±Wi7J<~*f.B9;Jc.~t& 01$&1.iY:ffl I& tl Bi/k;f117J<~t1 
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lm»! ;:Jt.fi!ZJft~~±@N*W:iio 
4. 1. 1s Sffjj±ltti*U$1-J; itftk 1§Jj*if*4an:~ ,xtflm:mtell 
/Rx~ 400mm' If~ M: ml l*J llii. ~ 1* w m ± ~ ~ - ~flt 11 ~ ffjJ ± 
~. 

4. 1. 19 --ms&m*m!i !~*.li:ffl lii.1 (l(J*f *4:il!frft~~,~~ Ti'll 
-~iltllfitt!UJ.?A 1froBt!Jl~J]I1J'T lOOmmi1't1¥J±~7J<t&~m.-

~±M-~~F•"--~-~±@~#o 

4. s iiffl' :c 'i ftll a mm im- ,J< 

I -it~Jt 

4. 8.1 i:&~I;fi"1tt!fitiiW~JJ<.~tll.iY:~-tlto 

4. 8. 2 f4i ± !§ JiJ JtJ § ,;.; ±~~tu it , 1i Iii =f Ml i1J ~ i:f ffit , It~ 
fsJI tl II. if~ >Jt &it 0 

4.s. 3 **rifi~ Dlti!tit41mztf'itrJUiljj!, 
1 fsla M 1Jt fil]Z '1 $t1! I&" *ti a±,¥~ ~ill, jj:Lr 1£1g 

1%~2% ; . 
2 f+ Di~JJ!f ~JR/J\=f 250mm,Jil:kli!&10:ll~~*T 

O. 2mm,jf~fi1Jt)i, 

3 ~-m~~-~m-&tt~~m*aff~~«~ttswr 
~tl;;ftJ!f; )JGJ 155 tfg~*-»!t4fr, 

4. s. 4 i&r!aJJ!:tiliiJ{~-:Jc~ ,J5!ltii.tSJJ(-•,1'*i&IK~ii 

lf ,~f**eg1r~'i'M±'P€1btltJJ<~~tli. 
II il -tt - · 

4. s. s fefs , 1.fi ~Iii* ltit J1Z @f& ~~Ni~ 101.k. .. tf ~ .. :tf ill! .. #Jj( 
tiJ ,iltiJXtjl:ftl* .. ~ .. - .. tt'lt#Jlre~~ ltb"t1~* ,tfJJ<ili.t 0 ~ 
4. 8. 6 i&r~Di5.~$ili1C:i!MJ& iiiet, J1Z.mttil!1Jff£J&fg:JJl . 
fr 1>ti$"M~$i!fif8 ·~c~sJm~iitt. 

' 4.s. 1 ~mj&r&.~!&rI1'lrnli'*M±E:J:i:k'f" 112 JIJU2B9 ~ 
~±~~i! ,lf~=f.MIU!±iflr'.t,E:li•S#JJ<~ • 
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. 
4.8. 8 f+~± ~ B9il*1lii it"i"~~~~JIJl11±i*itl!$t~~* 
!\ttf 0 ' 

4. a.' :t&rifif+*11Ji;t&~ f}j'~~*~limz~~TJ1J~:>Jt = 

i --~~~*m•nR~-~~*~km. 
2 ~m~~~*m-oom~•~~~,~~~~~*~z~ 

~it It ~i1t,_ 1'! 0 

T 3 ~~(-)7j(Jj!.ffilfft!l~JJ<tt,ilft7J( ,ft.}E~,fjt~t!a@*1~ 

HM1.*•.,~«)!fiiltlt1~~<V>*mli-Bttf.E.fi!Pm.l:ii ,jt:~ -it 1-j~ *~:fr [[ti. a 

4 ~~< if)JJ<fi!..t~&ftntllm ,11tJ1~:fJ*l-(tgfl~~!!~J1l 
1J'T 200mmn 

~ 

s ~-±Jl~Ufttn!@~it@i~Jlfjt;jlfE(~*i~iII.fltt 

;tt!(;fi)JGJ 155 ~li*-M.j£~ 

4. a. 10 !iffr Ifl fill *1!fi ~ §jj JJ< tt *1-li!l ff it r JlJ ~ >Jt = 

1 ~~< i¥ta> n! 11l~m ~ lllj\ .. BittW.Lt*, l!l**ilt oo~ 
~U*I- ,/f:\~~~mtt~N!~ti~ • 

• 

2 Bm9-~~*-~~~m~-~~am*~-~-~ 
-A~~*U-~~m~~-~M-tt~-~m&f 

3 3<1f)Jj(JlfiilfjlftiJt.BillLt*llM!A.ttjf~fll~lt7J<.*i-. 

~~~~-*ti~ti-~~~Q~U-o 
m !l1t~lt 

4. 8,. 11 B@i& r Ifi 1Jititf<J!ititit:ilhtti2ia:t$J UflJ):, tf ~~Jt 
vt ~ 10: rt1 ~ :iH: fi 0 

4. a.12 ~UlJi:fi.mltitt!llif!a~f*~itJl;ffi•tit-ito 

4. 8. 13 m;:;a Ji J[ ~ n f#J .Jl ~ 1-t IVi" * ~ )jt Blf t ~lit ff JfJj" *~ii\ G 

W~~-~Ifi~~-~~~~*~A~~~mo 

N iBf - ¥J it: 
4. 8.14 '°*mr~ti:t.l\t7J<lfl-W~. ~-~MBgW~lif:Dii!l~ . 
if ,1l='f8xtfsf1*1±~i*ilfJ1ZjcT 150mmD 
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4. s.1s ~W!lm£~'"7~tt~l&:l1J.;w.,~ttM!l:'l'*io 

4. s. 16 fiP ttrm ti tt9 t.z.1.J< =$ «z m * m 1J,f. tJE m 1m m if± , t.Z.7.1< ~ §1i 

1.J<m J51:Hfia±m7c=f 2somm. 
• 

4. a. 17 ~ 71' $ & , ,J< 11 a & ~ rn ti 1f ill ml JJ ll ii =-: 200 -

300mm -~JP=lifi-~. 
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5.1 !fl ~ ti 

I - .I: ~Jt 
s.1.1 5E:WttmztlJJJE.l!ttlttf7J<.,Jii~~ff&. , RfiI1i11! .. fQfi~I!~ 
~;Jt. 

s.1. 2 m=r1'tal'$5f.~il~~it, liJlltl~IRJ9CJifttat1'~m .. 
Ifii&JJifM tii~ffl 16 ~~, :fmJI ~, m.;ptt*JffftJIDll. 
5. l, 3 !A:~il~jliJl±ti#l~J!Jlt:::f\Jli1J\T 300mmo 

Il ii it 
s.1. 4 m-Fm"a<J~M!l :kfti.lftJi,_~{!~~1'.T aommo 
5.1, S 1f~tlfro-J.t1![~ 20- 30mmo 

s. 1. 6 1f~lttf.l ifj*tft1ii.RJ miii:fi:Wf!1r~ ,§Ji,J<~aHt*j,l 
Jn:~ 3. 3. 1-1,3. 3. 1-2 :iilft . !f~-tttJJLf+fl~§Jj*~il~it, 
~I} 5. l .. 6-1 ,._5. 1. 6-30 

8 
>t"'I 

A\ 

4 I J._J)0-30 

~ L ; 
~ 7QO L .. 

!I s.1 .. s .. 1 -=P•~.11:.1.1<•~ ?~ MQ~1Jc.~• ~illft 

M-~JCJ.1:.&• L~SOO 
M-Ml&' ~4# L ;;a=(OO 
91-M:fJ-*fltJI L~400 

1-11 •±•~ ·2- f:fljjJtJJ:7JC.iff ;3- Ja•*f'• 14- .M-l'ill:*I' 
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II s.1. s-2 tf=t:t!lit.11:.Jk'ffflitx•tt*4~itf!JU 
1-W•±tatli s 2-sftfljf;JI:.*- 'ft 13-II*JI, 4-•JllJI i 

s-eif:tt*4, &-« ttM 

20-30 

Ar ' G) 
II s .. 1. 6-3 rfl:tlit.IJ:*•liiiJflPA.ll:**i•itlf!JO 

1- a± ttf~, 2-•t1#$f., 3-sf:lt13i:JJ:.* 'fft ,4-BUllUi. t 
5- !I riH~ Bili, G~BUI .... , 7-•e, 8-•M, 
9-.-11H~ m~ Ji o-. n !I .l!: *' ifff' , 11- • iH'f 111 iM . . . 



5.1. 7 JFJ!lB~-T SO-C~it9~~-. rf:til.=ttll:JJciffilJ*Jfi~ 
.... 

' 

Jiilitifjf\:((E_S.·l. 7). 

20-30 
1'---) 

Je- 100 

+ 

L .. 

11 s. t. 1 · lftillAfiaJl:.'1t# 

1- aa±t11...,, 2-•• .11:* •, a- ••t1M 

m ~ # *'4-· 
s.1. s ~~-m-li.t1:1k'ft 1a<JtJJ!lttftUm:~*~ s.1.-s ~JEJJt'o 

. ft s.j1 •. s ttR.11:.*nf'tltJili!d . 
-

~·-)jt 
. lJ g 

BBf Sit JIR 
~ 

••< $ A,Jl> ) 60·±5 60±5 60±5 

• llCMPa> • ;;e.1s ~12 ~10 
~ 

ttlffffl **<%> ~380 ~380 ~300 

70-CX24h,% ~35 ~35 ~25 . 
liMW:*A~~ • -

23'C x 168h, % ~20 ~20 ~20 
I 

•••ti< /m) ~30 ~2S ~2S 

. 
•fl•!t<4C) <- s ...;-40 <-.O . 

- I 

• 4:3 • 

I 

I 

I 
I 

i 

I 

I 

J I 



~ 
!.'!: 
';: 
~ 
«: 

•• 5.1.8 . 

. . ttMW:sJt 
JJi ~ 

- sm . s~ Jm . 

ff~~.ft (§~ A,ft) +s +s -

70tX168h · ~ flfJW Ji: (MPa> . ~12 ~10 -

itl:ll~iX.:$( %> - ~300 ~300 -

l.1Jlf5f'ft<IHJ~ A.it> - - +s . 
lOOtX168h j]L ilflBJ.I <MP a) - - ~9 

!il:llf't!-f;;$( %) - - ~250 
~ 

tt•li:&:Ji~it lfJf mi~" ft i* Pf 

tt,1 BB1H!JU=r~••.m1.1::;~<.-ft,S m.i!.m =r•ram11:~'fft ,J a~mrtrt\i 
• fij ~4tJ11)JtftCJ ti. m JI:* *1 r 

2 ·~~~-~~m~~mmrA~-~~~*•· 

s. 1.' · ~H#*1:.rK*ffljla±l!$tiltitm~£tll ~4'~-•Bfill 
$tfl!fffl~~~B(J418JM'fi~fiJltf-fi-fl 5 .. 1. 9 ~~*o 

¥f S .. 1.9 lltttiamtttiJBt!li:lli!ftl 

it ttLW * JJi Ii] 
20(···) • 25(fl£tl•) 25(itfitl•) 20(~••> 

• ""F !till I 
~.lr(mm) ~3 

~ (N?lt) *•lfl(mm) ~3 

It 1ft:lflft(SllJ) :Yt1'1•• 
i1f W ft (ml/min) ~80 

-~~s.i$c %> ~80 . ~60 

ill fltlll -a ( MPe> 
23*C ~o. 4 ;JI >0.4 mt ~o. 4 ;flt >o .. 4 lil 

-20-c ~0. 6 >0. 6 I ~0.6 >o.6 
I 

i! -Mr ~tfti'J: xlti;: . .. 
' 

' tl7.k.6~{·~~tt . .Xl2t\\ 
' P.t Bilttt/B-fli £\Ii f£ xlt~ . 

-

f*.~ lltilf $ ( '1i) ~25 . 
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IV Ji .:t. 
s.1.10 itrJmit;ll:.Jj{;fftilI~~itrJIJ~~, 

. . 
1 ~*-~•&-~$~,~~~~~~~~~~--~~ 

,~,fdi-~; 

2 .lt.1.klftf m OOjf!, ~ ._I£Em11g ll:*ifff mzJ&~*k:itii, 
3 s:f:l :tll~Jl:Jjc ~ ;t:&t I -IJ ti If± at ' ;!ttiti tl 11I :t It$ [if ' 

- Jt~Jllt§ljtlJls 

4 .IJ:Jj(1fffft9~!lE:'1-~·mLii~ittil~--flLX:_t,~~·\i 
~M~ffffJ~,jt~il*iD~ffi~tl; 

s ~ :t.m.st lf:7Jc ifff :t£~ "~ ntr 11\tRt lftll ~~ , < m ~) -.~ JJ::* 'ff' 
B<J $V :M *fi:f\ m 1.)\7' 200mm t $tift' -*t2Ni lill:* 'M il<J ~ Jl !I* ifij 
*111N:1m:k. 
s.1. 11 · JCN:r~~ P900J a<J'BJ"fQJ:t.t.11:*"- :r.au-m~-t ~Jul! 
~. 

1 NfBR1.tf: m--Vzle1r' 
2 ff #J4Lt1Kiiht 45°tfi11J ,Jt@il:bn ltflli'f:lf(Jlt • 

S.1. 12 ~~A!l:§St):I-i!Jffl ?t-M&°~.Ll:1J<~ ( ~ti~) Ef\f ,~ff13C 

$-ttllr*li+~Eftf: < 111 s. 1. 12-1 >. ~~!tJH ?~~;f.\;J1:1J< 'fff tl<J . 
~ift$&E*Jlla1'~.ftl:< IJ 5. t. 12-2> o 

~l , 
JS0....200 ·... . . I I J I 

. . . +---4 . 
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~ 

I.II s.1.12-2 ~Mjf;Jf:.}j(~~-1flji:if(Jli1ffl2f1: 

s.1.13 ~#*f~m~Mn:cft\J' ,mzf€Jitr?rJ~jE, 

1 atl1g ~il'J£Wmz lf.ltT-?.J, ~- .Jt-J.&i~tt ~ \!f i1#*4tff 
Wl¥.l~.li!~lJ!~J; 

2 1B:lt'JlSW.ii:•"W~'1-• 
3 !XJ;R~1M~Jt.i.fE,i1t;J.i,;JfJ:&f6tti'f! 1f!Jo 

5.1.14 t£!1~Mi~M6-#~fltf61J1Jt*1-lfu ,ruz~!l...tii:Wll'4~ o 

ft~ltti*Ji , tJ1i$4-l.O*~~-I.6!t~~*j!lijf14. 3 f(J 4. 4 i'°B9 
. ~.*-~o 

5 .. 2 a i! * T • 

I -ill!Jl! . 
S. 2.1 Ja'~~:Jiffl=f;y\ftVffiiti~~-69.:;EftfiS-ftlo . 
5. 2. 2 E ~. 'tt lliI. :r±nJt ~~ti fl± tt WJ iii !JJ 4 2d Ja .JI}~ I' iii~ Ji 
-~mM-6I~~-~~~~~. · 
s. 2. 3 sm :iflf roz*m~~itt&£r1Sll±t5'!tll: ,~tfttat~trt.Billlf., 
Cl/Ffill~=f ~1J!IU&tll± • 

n it ;.+ . -
5. 2. 4 sM -J!Zijt~~fJfn~M~1J,~8& ,;JtraJl!"11!ttJ.Q:li 
~t#Jiiif~)j<Tt(t1~, 1\tJlii:."7 700~.lOOOmmo 

s. 2. s Ja~ if~fPlrRI 14tnt11Z-lia3t1Vt~• ,;1tfW7.J<t1Jlii~~~* 
moos. 2 .. s-1 ....... s. 2 .. s-a. 

.. 
" . 
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1 2 3 4 

700..-1000 

[II 5. 2. 5-1 J6~1f §;17J<~:I: (-) 

1-~S!Wllf± 12-ll*•~.IJ:*-•<&> 13-itf~~- i4-J6t1!~~-iat•••± 

1 2 3 4 

~- ~·~~:=;;~~~~~...c:::===-~~ 

l&*ill 
~ 300 L 

.,...__ __ 700_-_1_0~-.... ---#<+ , 
Ills. z. 5-2 liiii*Rli*~•<=> 

l-96tlUl•±•2-Mtv~tl13-MaMit.if:iktt14-Jf5~iHl®:talllt± 

.. 

1 2 3 4 

70()w..1000 

111 5. Z. 5-3 RitM-:tlfi:'1tt*JlftC.=:> 
1- fea&a± .2-11*••.it.*•< a>, 
s-•-:£• 1 •-11•*•11t•••± 

s. 2. 6 *.m-9'~1l1Jtf9~~{~a&~mtt± '*l=P~!P 14d JS a<JPiitlJ 
~JHt1'~mz>"J':r o. 01s % , Wmt1l'J B1Jtjll:liY:«tti::f'IR.l~& ~ m f&J 

-JHE$1tj£{1~iitltrlftj£ ~ ,: 



I 
I 

' 

I 

m # *"" 
s. 2. 7 ffl T~~fl®:i:ltll!±~1J<~ .. ~'~ .. #~1.J<Jk;r~11n~J .. 3 
~#~Jitz~-ft*flftijfl 4. 1 ;;~;ff~~~jif o 

s. 2. s ntli±1'Dk:1AJ ~~mfit~m~~- s. z .. a ~1¥>Jt o 

• 5. 2. 8 ilat±•llffflJIUl1!11 

JJI D t!IH&tJi· 

ltftifi-lt(m2 /k1) ~250 

18Uff 0.08mmff•<%> <12 

l.25mmj$:ft( %) <;;o.s 
' t}lf(min) ~45 

-~a>tflij 
... (h) <10 

I 

! 

" 

7d ~0.025 

Ala.S.11$<%> *ifl 28d ~0.10 

~~~ 21d ~-0.020 

7d ;;,2s.o 
~li!lll <MPa) 

28d >-'5~0 

7d . ;;=:~. 5 
~11ilt~ ( MPa> 

28d ~6 .. 5 . . 
IV ii: .:i:. 

S.2. 9 ~~~ l&jffttlli±MJE~lt~J1!~1t*l!.1Bjff 4.1 .. 16 Jk~ 

-.,;r~~, tl6.tt~itrJtJ~>.tt = 

1 DJJlf: ~J- ::f'i:1cr 1Z%, 
2 -~~- ~~aa~~~-~a~~-~o 

s. 2. 10 m~1tfmn±•Imr ,Ja-fl!-SUI.~*~ltJ.1:*~ mWi 
1.1: ~A~ fl fn t.61~;~~.J.I:7.f< iff1 I> 

5. 2. 11 J6tm1fp;tjilf~B1J~!l:~J.lfil~it*!mf[fll 4. t 26 :~dW~»!e 

s .. 2. 12 *Jf.J1' J*;l1Jt*$1J ~~~lft~iUl!l±Bt, J.i~E~ ~~$itlit:R o 

5. 2.13 J59!11fft!'1±J1L-lt~1Jt ,~3fiittft1Ift 1fmlt±t;'!ft 
J6 ~.&~~jp ,~fr-Bt!BJ::f'#!P-T 28d. 

s. 2. 14 Jiitf!fftliilmJl:*-mf ,fifl*1SU!tl9'111i±J1Z.JJOflS1JDJ¥' 
jf:~iftii~~J.d:itit.PfJ.Jtll:.J.k-(111 s. 2. 14) 0 
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l 2 3 
I 

]UlJ-o'lllUU 

f .; 
~ tml •1 ~>250~ 

II 5. 2.14 .FatM•Sdtr.11:.*-.fflli 
1-t11•±tftttl12-tl.ftNJt s3- &'19" 14-jjtlil#M1 

s-1t-M .it .it.* .. , G- flll lf Ra± ilf* m, 1-•:M PnJ<.11, s-~m•• ± 

S.3 -ittf(*) 

s. 3.1 '1ifit'l(:*)JOCit~itt11'1±ftrBi:tll!. 

S. 3. 2 ~ifl 'W.!3l*JC:lfJ,1!!18Silil!Bgif?11t~:k:T 250mmo 

s. 3~ 3 ta tlJ ~Jf1 a 'I :ii if•• tt1J' Rt, *JI il1f PJ * Jfl ±WI ~:tj_ 
Am-±~"w~~~*-,~-~~~~*~~~~~*-~ 
.tl:7J< 'IJ1 ,Jf:@z~i0!7J< ltilffi BW l!!JM ,~ PiJ.i~Jfi@#~$1-Wfa@~. 
;tJtttll<tJJ:ii$5t1tJf~mm s.a. a-1 $1 S.3. a .. 2G 

I 

(11 5. 3. 3-1 r11Jj£A~ll-V~*~ii<-> 

l-JJ: *JF12-9#U•1s-~•14-111l±M~ 
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1 

2 
4 

-

IJ 5. 3. 3-2 !ll;Ei:\jf:lfitf ltf *fij:ii (=> 
l-JIJJc!lll.Jl:*-• 12-•tt*'1'*4;3-~t\t14-Uf.lf±ta"~ 

s. 3. 4 ih~ ~~!ltfilt flfl ~-~:k!j)t:flEflJl>J( B'1", m!=*.m !f 1f 
.:rl:l!ti*1! ,lf1f ~tn~Jt.7k~<OO 5. 3. 4) o 

] 4 7 8 11 IO 

1--~.2-•tt~fl.13-'W:Wtt*4;4-1ffa#*4• 

5-~ 11 t 6-,ff 'f s 7-11:.J.k~ ,8-tllllll , 9- -•&, 
U)-··' 11-:«~·-I 12-11'1•1S:-~tr ~ 14-· ti K ii: 

s. 3. s ~±ra1tlti*Miifil.t!l!lff-ttr11J~JJt, 

1 *•~*~~~~~~---~~~'*mw~~~~~ 
JJ<:tijlft~,a~~~"JJY:tilf~"~'~mzu•Illir~~~l1i~mffl 
il=f~; 

• 50 • 



2 ~~~--IQJ~OOl!SZ7:..":f 300mm1 

3 *1D11*8l:.Il:*IJ~jfil'f,'f·QllJj =f SOmm,Jl* 

=~~m~~~-8~-~ ~,#Q»-~M~*m-~m• 
*RJR.Ll:J.k.111 . 
5.3.' ~--~-f;lft,~~~-ap 1~1iil.~JHJ¥il:*1Jt!. 9 
**~~a~~~~-L~~-~m~~·*m~mCL~MM 
tJ!ltiLttA.Ct1\!f itU*4-itfll :Cft!ll± C Ill s. 3. 6). 

. .... 1 

.. - 7 00 
000 

-4 

000 

6 

m s. 3. 6 i!JIWW~*t!lil 

1-tM tt.JL • 2-IUl ti 118ii'S•± ,3-.9• • 14-it tl tR5.' 

5-11211'1If16- •*••.t1:*-• '7-JI. ~ 

5. 3. 7 ~ Ift~§l;tp¥lJtBi, ~--~m*llllO*tlil~t' rJ0 ~ 

* lUl ti .lit 11; tr" lJt tftJ flit ii Cl 

s. 3. s J1Jl-l"fEfl li\M-fltf(JSilf -~~·~ .11:00J.1nt~-wi*m~~ . . 
JtQI. 

5. 4· :II ·Ut i4= 

S.4. t M*9l:tt9Jlit4'~*1IIBiil~BiM~<M)"· 
s. 4. 2 JI iafzt:tlft1Silfifi 1fi R <M> JlS~Sll±JJJ.r;f'ft1J'=f 
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2 SO mm, ~ Jf: 1Jf 1j\"=f 25 Omm lf\J , J1l * J;tfiij $ 1JD J1J ldt it f& ~ 7.k. fft MK 
<m 5. 4. 2)o 

(a) BHi ti Cb> BUliL (c) BiJ!IM4= 
III 5. 4. 2 Bl:ll~itBf l:rLC;ff)~Jll 

s. 4. 3 MillL<ff)Pi, trolh1.J<.J!J~·~1L<M)~~ag~~IVJ7¥.jj!-f¥~:i!-o 

s. 5 ~ 'ti·--~ 
5. s.1 Bl ffiiillit~~~-*ml*~m~m*=r 30mmo 

s. s. 2 Bi iiimiltil~.fi2*lll1f mtt19i"*-~il~~ < I! s. s. 2-1, 
5. s. 2-2) 0 
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1-15am.a±tafV ,2- Jlt1t1a .a-11:«•a.11:1Jt•<a>, 

4--«•tt .... t 5-lft :IJl.it.d:7Jt •• 6-.fi ••• .±tlf "11 
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3 4 

s 

CD 
~ 600 ~ 

II 5. s. 2-2 flMilll!t~lb'*.fl;Hi<=> 

I-9G•••±M1&J 12-llJ*ttM 13-J.a•Ufl' 
4-iiJ!P~.aJ:.*••s-ssea•±M~ 

s. s. 3 filimmmm~tW~-*Rtlilitt~~rJIJ~1E: 

1 i:p ~ :tt .rt. 7.f< 'ff1 'i! 7.J< _!I!:_~* <JHE) 'Bf ml f± ~ 'f ,@ ~ ';t 
~' iiJiiJ~J.l:JJ<iftt(f<JilI~~**~fit~ 5. 11liro~;k.:ll)E 1 

' 

2 MM~m~-IB&~m-±,~~~~*-~~*~* 
~~~n-QAHM~,#--~---fim-±~~-~~* 
--~ ,ij"Mtff~fi-i'dt; 

3 *'"ms. s. 2-1 ttCJI0**'1lint ,f£~~mrt±-Ilrm~ 
;ta~tmlf±~tlS*iiflt~, 11 W ifffOij\tfJifll!tteJfi9t!~ftfftff:fi, ~ 
~~mM±$&~mam~~~~~FcN~~~; 

' 

4 ~~~~~±~*~•m~~~*-~ffi~-tt~,AJ• 
m~-~~~~~~-tt~~~oo~ft*~~*m~--~-tt 
•Ht· iiJ ~JfJ~t!fJ*f M~Jft~Jlil~ JJI ,JF-~$1-~~~i£ftli1it1i~ll . 

.· 5.6 ~ 
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t it~ JiJf 18 JliJ.ktf *4-hilA1i Sl~MJ~~tt -.iR lmlttt' 
2 ~~~*tt~m~-~~*~-~-~. 

s. 6.2 lt~IO*MIJ1Z~itrJaaj£1 

1 ~tti~tt~>Jt~lltllllJfl~tti-±!l~~-~JN.flt1G=f~1 
2 il~Fo:lm ~~UttMJJ( ,J1Z.&mt*Ilitllfff nll; 
3 ff< Iiid JJ<. ~£-a ii Mt mt {Ijj" 1K ~ ~ atf , 1l it !i , :t!J 1:J , /f' ~I~ 

~9.R;tl~ ;# .mLR. fM"l!ff 3'~; 
4 *FDlef&JUi"Jj(#*"f.~·~mi.JR~-€t"SiI~>.R1 

s ~ Ji:~JA1kDJ!lll:.7K~<Jl~Jl!fi~tp. 
s. '· 3 -~ IO*~ll~.it.m~~m s. 6. a-1 '"s. 6 .. a~2 agm~. 

l 7 

I 

2 3 4 

(i) 
1! 5.6 .. 3-1 it~dltiJJc.~it<-) 

1- •M Stli., 2-fiti.lti *~, 3-lll:ii Sa± t¥:1P 11, 4-IQ Jk.li!, 
s-*W5•BM Afl'1.7J<#i$f.16-•&!f;tJ 81?- JA7XlfRJ.t1X*C.ltJ 1-

. 
1- MMJ a :ti. z-JtEti 1&1.1<11, a-a -?flll!± *"mi 

· 4-a it "87kW WP.I< et• '5-1¥. fi&• Jlttf A ll IO 7Jc.#;'f. 1 

6~•&1t:b811-·J~•~ilk•<l2>,B-B•±fbll19-tf.,.tt• 
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5. 7 11.. lJ 

s. 7. 1 *&l'Ifili lnJ ft. Mi 89*~tL r:l LY:*=~ 61.fitk WJJ<.i!UI tt9fl 
trt o A.IA tiLA. t:r~ tl:li&1iia9~13l~~ SOOmm, t't$ tli A. o ii•f!J.I 
t1J t-1~ 7j( Rlf , X i€f; lt fr '°115 Omm, j:f fil*ltl lf/JNU tt Bi: o · 

5 ~ 7. Z tJ1:#~m:$tfft-:!tfff1}( {\i I~.t.t fft, '1 ::It B!J ~ti ln ti mz it 
~7J<~JJ.,*~l?i.±:~M~lth3f<lf1s.7. 2) o 

1 

~-

-
1-· jt J 2-~ f*ta~ ~ 3-j:I~ *if 14-tbB! 

s. 7. 3 i1~~fil1f:.Bg-S7.tt£A\Jb:iil(f *fil~ ""f atj- ,fiil#fi\1E5± 
i*~l#J:i!nl~1*, ~§ti* rz!tl!L!Z:iiJ&•-1*, jf mt :f£S # rk.J ii:I~JJ< 
*<lE 5.7.3)0 

.-

l -1 
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s. 1 .. 4 ~-ttiikr*1l!Miil£ .1ta""FUt¥Jitf*~Jlti.~ti, 1t11km. 

5.7.5 IT*pgB<J~iitl.lt.fi-Tfilrti 300mmo tll#fli*iW:ltkifi 
:i1'~1J'T 500mmo il#-?'~ii iti 11l i\tlt71', ft1.l<~nl Iii Ji] m!*ffl ~ 
!;J-;ft$J.ttf :IA 0 ·~ 

5. 7. 6 ii.IX\, o ffil!jil1t ~~~JI, ~:Jf iTrtl7l~~~1iP, miiti J!~ 
~f!J\T 500mmo 

5. 8 iJt, )II! 

s. 8.1 !Jt,~,fl1k.$1r*Jf.l~*·•±•i*~tJt.Pi$Jiliilb'1.J< 

m. ~-~~mmtmzit~ftWJ7Jc.Jlo 
s. s. 2 Jlti.Ulr~!ft .. l& .~.i}-Jl4im~B}Z~~ ,*.fillit§b7.l<.m 
{¥~~~((1] 56 8. 2) 0 

m s. s. 2 Jl~r:ltG 'tilk~ 1U1.k~il 

1-• ;fl. 12-Jl;ti., 3-fJt, ftl~ '1<11•4- :lJt ~ti, s-.±l*!i!i~ IS& -*.11 
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6.1 - Ai ta! :iE 

6. 1. 1 $iJ~i&rJ:WIVi"1.l<1r;lftt ,fil;ti-I@ilN.~JlJ*JIB91t~ 

J!<tfJ»:. 
6.1.2 ::ff§ ~n**{4=a9i&rift,Jitl*JUEl~n*~· ~ :~mt 

< 

14~,~-~.fi~*-*~- ·~itkr:rw, iiI*ffljlt;t~,~ .. lft'V~~* .. 
tr 1f t-t~ 1Jc. .. m *4 ~~ ,J< fli 11~ 1.1< ~ m iA M '"'~ii~ 1Jc.1i tR: o m mz rw 11: Eb 
~~*~~*±~~~&~m@m~Aam*~--0 

iBi (ti] tt .. taJ, #JJ .. tlf ~ ~~ * o i15 fi , 11£ T tit <ti >*«I mt t mz * lli 
6&6f1Jilfft•o 
6. 1. 3 ~ii , J3t ii I@ fill* JfJ ~i5 It it: *'t W1 '~ JVi" Jj( IV;" ii if jJt ~ -
~x•~*m~~~ttm,&~*m--~~-~~ o 

6. 2 ii it 
' 

6. 2.1 J&TXfi~j#*lliz~JitfC-~ ·~~2"1il~W$1~!1iJCJ~~*~ 

~o 

6. 2. 2 i&T Iti.6iltitlI@i&!lt .. *xJ&JtllflJ rll~JJ-iiiP!l>l 
:i! fitt ;'.}<.iii.+ 0 

6. 2. 3 J&T Ifi*=Jftftt4~*fia;J-liil~it"FJIJ~j£ ~ 
I llJD -T~ ~ f'AtftJ.klA-f~ .. ~*fl >Jttf '5 Ji;fftn:tJ.!l>Jt ~ilk 

rIW1 
2 -**ma~•axw~~-~~~,#m~meM~~ 

l§MIJJ< Wtfl.fil(IJ 6. 2. 3) I 

3 @it'" l:J: tJI ~,fa ,lJ Lt E: '1 300mm, jm $i JJ S'/ ~ .;t fj! M' 1* , M 
~~J:; ~ iJt ±~ti M ~, J]l * Jfi JJ It 100 --1somm, tt ~ s ,._ 
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lOmm ~~ -Tffli.l;:iitflE!J.JJtiti J:§!a;KJ~iMZfBJ ,][Tifl-n!~U 
i.1t 30-SO mm JJ B<J 1 t 3 7.f< i)e iP Jt ff: JI~ Ji f · 

4 * 11' 1f J.ill tit• f£ ti~ l:t iii m r S , - lf ~ 11: J'j\ r 1 Yo , Ji 

~#«--~-0-*~~~~~-~~s~l~o-A-*W 
· ~~~*•A**#g*m-m~o 

8 

111 6 •. 2. 3 -~~*lil~ii 

1 

2 
3 
4 
s 
6 

1-· it:ttJ 11Ii,2-m~m•± 13-Jtt'1ilt!" *Ii!, 4-aa± • ~ 1 

5-Millll • 6-llft:iiil§ J 7-•* •. 8- · *If ll 
'· 2. 4 lftiJ ~~JJ<frm r:ii•'1J;;ifl7.k~±m ~j&rJ.Kit~*~­
*W~~,J,, :t&r*&iEl!m~~~~~t£.$*Mlkr*6LiljT 

~~~~"~~IW,&~mT~m~M~~~-&M~B-* 
7.1< 0 . 

lf tfJ ~~ 1j(fil "tiit ~ SJI ~ f.t~ JJ<m i\; t ~ ;J' f- ~ tJ!i ~I~ 7.J< Jk 1lf 1Ji! ' 
~ * l\i flt tit~~ Jj< tfiml • 
fi.2. ,S lf~11~7J<.Nr~itrJIJ~).Jt: 

t ~~·~*~"~-I~*~~~*A ~M*o 
2 lftiJ li~lff t1:11'1feil tf<Jitit!ill*l!IIWJ&Li1IN:ii~ 1 li 

l'4itftJ1lf(f~ lll 6. 2. 5-1 '° 11¥1 6. 2. 5-2 ~ jl,jE 0 

3 tr~&tt}j!~~lkfll~~m.mt)]z~-ftfl s. 2. s ac.i~ 
j£ 0 
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0 ' 
N -A 

o I 2 -.........-----:'.!, 
N I 

A I 8 3 
~ - ~~~ 

~, i46s~~~~~~~Eig~ 
100 200 200 
}~ ~ 11, _ "IL 1L q 
> 120 ti> 300 > 120 

1!1 6. z. s-1 Mitfitl!Jii• 
1-· ±1f ~ J2- qaft Ji'ill.Ji! I 3-•*-'f J 

4- Jli.O 1i 1* ~ ' 5- *i!/ it / t#',fj ~ J 6- i$-O" ?f ~Ji' 
1- filt±f&JR 18--~f*tfi~ 

s 

Ill 6 .. 2. 5-2 '1Jttrttiii• 
1-~f*tfi~ s2-rp~Jial/i ,a-•-ii &atJ! J 

4-11* 1f 15-*fi./~ /~ii JI 

- ~~s •~&•&~•*-•@•* - -

Ji. it.Ji! l¥J ~ ?k JlftlJ :Ilk RJljj! '3~tt± If Jl1Jt1J J& liOd&~ 1' .flitt ±llf 
Ollttlflt IP<a> 

' 
<flfttlfl IP>3) 

•-m<M:Rl:l±> m l -3mm •-tt~T'llit .m 2-snun.tiitrllJt 

•=• J11 3-lOmm &:aJJ,flJ.?iJIJ! Jft 5-l Omm tQ:Q1j' JtJ:fi !HJ4 

4 *-*1fir*mx~R!i±tf; 

s ~~*-~«~~~®~~m---~m-~-~~*' . 
*lite:»11~7J<1f .li~M"ii 200~300mm BgtKt@tJ7t,:Jl1i~*1ll . 
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@#ffN}jio 

6. 2. 6 lrif$1~1Jc1lfflr~iltM~J!h -~ :ft®J, ~1?t~ttiJ~;ttJ 
~· 14~ 1.1< , ft1~ * -1* ¥ml. m ~ taJ 1t~ J.f( lf 9 , ~ laJ ~~ 7.k lf 1f it ijij ~ ~ 
!J.J&o 
'· 2. 1 Jl'tAJ*l~*ir~<'lt>it•~~~rJtlj,f,jE: 

1 ~m~m .. :9tittt<JJ1JlilM1~:rmi~~fJ.JMxf'ltiii, 
2 ~ f1i} llil Bl! E: ~ 5-.. 20m; ;tE * $1*4t fi Jf ta*~ m jrp If 

;ffit; 

3 J]Z !:§ ~ tnJ ~~ 1.J< lr 1f *D ii ' 
4 --~m-±M~~ti$&~*~~~-m~~*~· 

6. 2. 8 t1Aftili~*lf1fltI~*f~rJU!lj£: 

t ll~li'lf !&liIUl!lilt< ~il)PJj{Wdl!J .il~:&ISAtJJ!-ifl fBJ' 

2 mz Ji~ tori 1f ® .ij! * w Ml i! tl ; 
3 'f t2 Ill Ii ii fl] ~it tJJ WJ ~ 1' ~ - *:It 111 ~ '@~:ff /j\ =f 

lOOmms 

4 ~~-*-~-~~md~m~~-•o 
6. 2. 9 ·-~ ~7.Kff1r*ffl'fff1Ltf!lt±'f»l:~J!Jtfn~'i ,Jtii•Ni 
tfit~JlJ1il\jE: 

1 -lsil ~*it ml ~ tJAlfifll 1f '1-t~* '1 ~ ~ ip ,c_, ~~*I"~ ( 'f) 
*6il. 

2 tliAJ ~1.k.-MJfiiJl!~.1g s~2sm,fltlfE:'12%, 
3 tttfiil ~*1f ~:t~mz111ttt1Jc.tx1J,fJfljE,m~Q~f111' . 

=f' 50mmo 
• 

6. 2. 1 o 1-t~ 7.k l!ij ~ ag ii •mz t'f 1t r 1u ~;iE : 
1 ~~ * 00 t'4 09 ~ (iJ J!t Jf ~ ~ '11 ilt~J:ltil11t1J[-lt t fi~ f,f 1j\ 

-To. 2%i 

2 f;I~ * f!JJ ~ JK ti~il fi f:n 1t ~;tr I 
3 *~&r*~~m**~~maG 

6. 2. 11 i:r ,e, tt~* -a-ttJ < •) tt • 1itt ff it r ~~ ~~ = 
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1 4i it~ ft~ 7.J< 1i ~ ( 1f) E: ii. :t£ ml :Ui 12; 1Ji Q;( '"f ' jt JJt .ti ~ tJI! ii 
~lf fill~ititit~>Jt. 

2 11 m ra;~ r .!; rm :W-fi tt ~ .:P "--"~~ctr> iI * m 5eiP m 1t 
±iil-JJ<.a- '*lilii•litt~ ,(t]J~v.i...t ~ ip,c, .. mff E:*mm• 
±1f-~1.!ttl*41t 0 

J if ,c~ ** lf 1f ~:«~mm --~~ 11' tt *'J' rt~ , '1fi ;f: E:.tJ' 
7" 250mm~ 
6. 2. 12 M~i\:M@JmJ~ftt7j( t "BJ'ii:Gtif~<1f) .. ftff~~A~~~~ 
*~~·it*f~7.J<~ttt:~ifimz~~m 6. 2. i2 a<.r~J!~. 

t I 

. I ---i----: 
14 

• tJ . · ~ t ' 
1
1
1 . -- r--- . 

p.2s~o~ poo-2so 
- (!) 

@ 
.. .. ... 

' ... 

III 6. 2 .. 12 M~9~ttaJ~~*.t4l'6: 

1-fJJM.:tiJ!t ,z- •1' ,a-:t;l*tattl 14-ifilf. .. :fit*li'I, s-• JfiJ •* 1f, s-•*11tl1•7-1\.JfiJ ** llW ,s-111•• • 
9-~lflit 110-:ftfHli 111-~ltBa± 112-•ll&a± 

'· 2. 13 -Rit;ttiflJB9'm1J<m~it rJIJ-~: 

i oo~--~~-~--~Ift~--~-~w-,w-~ 
~- rsJ ~Bf!._, tltll J:-E:'1 soo-aoomm, -11ft~;J'~1j' T 
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500mmi, 

2 :J\jit1JmmsE:fF4*f ,m*4-tt'i7kfi .. 7.k~r&--~*li s m.­
mii•f.I~*~ ,t'&JJ!tJ1ZBi~~~*-~tit•1=1~*~' :B:Q ,., so- . 
lOOmm, (BJ E ~ E: x .:P 6m1 ~ON JI f4l tJt Jif ~ ~ li •ti :If~ 
( If) 6. 2. 13) ; 

3 ifiU!f~tl~JJ<tlilm.ftt.Ji\tl!I!~ ,~~tP.JjjtJt~b!Z1J'T° o. sYo o 

-

·• 1 

1 
,-

4, 3 

- 2 6 I 
.. 2 

~ 
l . 

4 
·6 ·~ 6 

5, ' • :• 

4 
1-1 

J¥l s. 2. 13 -.. MitW 8J~F71<f4Jil 
1- ltJ.kJI , 2- tAMltJ.l<tJil ,3- 4t*lL, 4- 1*•1L ;5-~~~~*ttll •G-Jlil Wftlll± 

6. 2.14 :WW~~*J1Z~1t'"'FJU M!jE i . 
1 tt~~~~J1l~;ftJ'f ftf,j( ,Jf£1{:0:-~ 0 

2 1lI~tt*.!:3~lln!illJJ~~fSJl!/f'~1J'T 150mm,(£~~~ 

*llllitet.• M tJJ, * ,_. •:wtelittt£m "'~W:•~~*~ . 
3 ~v~Ii\Z*m ~ !k. .. ~~,rt~M- ,~;t:J*f.$tJ ft;,~-~* JfJW 

- "~ta\ ~~~11~'1~0 

6.3 if 

'· 3.1 JF,~la.Jllt!J <->:n:*mm.-ttllt'i ,Jtm.J&~f£t1~*1it 
" 
li*JJefi;fj~<-~il*W->JC 937 il(Jti*M!jE., 
6. 3. 2 r:p ,t,, •t1J-<lf > ~~J.ftBi$U~iFtllf±if, Dl.f~J1l4'r 
3MPa. 
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'· J. 3 11 *I-ft~ JJ< * (f(J ~~ ~ tt w m ff 1t iE * 11n~ ~< m *'1-11~* 
:t&ml · itJJQt1]1fE))JTJ/T 257 ~*~M#J 4. 5 -:W!ro:fi*-~~ o 

6. 4 !fl .I 

'· 4.1 ~ rtiJ lrt.tvil-ttmr, mz~•l1t~VZ~ ,Jt.mzrcii-ttW*Mii 
~it(:Q)im&I±~ 0 

6. 4. 2 -1.k.1' .fiillf It£ rt 81 m ~{BJ • 
'· 4. 3 W1f hlZ*m•~<xt&"ta>~"*~~~rm~t±&mJ:., 11 
~iliitfifal!E.E::1:J 300~500mm,;!J,CE:'1 lOOO~l200mm,;f!if' 

Jf-~.mz:ttm ~j£~ o . 
6. 4. 4 it\ lriJ m'fI!~JkM'ii, -~~~~Bif ,fr*ffl l:J'lff ~DG 
-~~?l-~.J.liti=Ji:il-o 
4S. 4. s ii lit T ~ ~ ~ tt WJ, :«it jf; ft @J 51 ii :ij\t iJt ii ~ tl9 li ~ 
<W> ,:f£~111131±mr ,mz*m~~:fti-§-. 
6.4. 6 ~iifflli±'li!flftt, iiI*ID*~~flifl,Jitllti$fil .~ 

~tm.dll ?Jlmfllt1tU£ g 

'· 4. 1 '9l ilt i1t mm ~ !)(.] f:t~ 7.J<. J!ij ttJ & J1S - xt 1't WJ ~ m 119 tJ9 f4~ * t'J 
ltfi" mi, fill ~it ii:it ~ >Jt , ~~ 1.1< ~*au~ V-ll , Jre m o 

6. 4. 8 ~ rRJ f4J ,tf ,1f m~~$ Iii ,~\¥atPJ ?'~1JD5t~:fti?lll o 
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.. 

7.1 - It Ni!, lE 

1. 1.1 1t~11-mim11:r:wJt11.mi.&71'xJ&mt~f1:1fttJ~ ,~~~it 

r?tl~>Jt = 

1 .r fi :Jf ~1!tr t fiij it lm * :ll * (Jg jtf! m: ' lt1i" ~lit;$ 7f f11fX5JJ f& 
rz! , m * m f.iJi tt ~ , . 

2 *~~-*ttm*~*m~~-*~·~*mw-~~~ 
ttflJ 

3 Mam-w*F•~~a~~~-Fc~~-~m,~~fl 
lmJAf±~; 

4 tt-8d~ ~-~m~~-*~'*~mw-~tt~~ 
~lj" ~}§"fl ~tt ~. 0 

7.1. 2 t±?JJlil!I!fr@:tlMl-r:JU~*4: . 
1 I ti :ftlt~tJA M ffU ifi Ill .& I fi !& All , Jj( XJtll mi Ji *1- , Jln ml :W 

Rllt$ ~-i! Jifl , ~Jl-IJlj:ff filH- ,tfl7J<. ~ · ' *Ii"'~±tm.mli 
t»:til 1e ,±-~1l1Jt A ilt•-A~¥Amttr~m~~, 

2 Im:fF~'f IfliifiitfCJ~tt .. ~ ~'Ftt, ,-JI.It lt~ff fljf 
JlS , X.~«£$J, 

3 I@M&~~, 1i1;1Jc.~f91~, 

4 Ifi~tfl7J<tJ9;f&M-.flLI,~ii%j\;,7J< . *Jj\,JJ<.mt.7J<J.3i~e 
1. t. 3 t±¥ ~MB'Jttr.ml~it""FJUi.l!jE, 

1 fiQ It ¥ 111' 5t-ff: ~JI:-•<~) 'f£* lf\J" 1i!l ~ Jlj li1t~lm:; 
2 OO~tt¥~~ttam-±~~~tt~~ti~ft; 

3 ftiJJ Fa BIJ~t!-~:t£lfilJllt~ lliltai*B~ltil'IJ 70%Jffi! 

• 
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. . 
1. 1. 4 r£~m~1f :t&rx, i£¥JtJiJJ<m.M.~m .. 11~ ,mJt.,I.'t~ 
11 iii~ tti it Jjij ii tr. 

7. 2 tit. 

7. 2.1 Bittll.~Ri'fCJlt?ll~«t,1fiR1i;tll~~1fJ IJf~tt!tl.#li: 

!$iitt ,b)!mt1~m1111tt~ .. Jtr*ffli .. R.fknJJ ,~ftl;ft~r 
, 

ft*a .. ~~-~-®~lt~~-~~*~-~& 
7. 2. 2 fDitt~ 89~* ,~~!IIfii&!lt .. *)CJtk191 *-1tt .. ~~Lii-* 
.& IM~ >Jt It jE, 1r :1g 1 o - som J 1fi IB! lf\.t mz -1¥ fi JJ: JJ<· ;a. m <ii> 
~JJtt. t£-1L~ m*~tR-tJ9JtJtJ , ie!I ~liJ jftj ~ <:Ila>~ 
O. 5----1-ffl ,tt:l*Ift iiJ~itJt:'11litll'fd8j£. · 
1. 2. 3 tt1J1Jtt llf~tt-'1Z~ftrJ1J:Ntj£, 

1 ft- ~J.f D:'1 3-5m; 

2 .mzm tt.;;jJ&m~JJ<ttlf::k~:tPJL, 
3 *mmttset,;ffl'~~~~~~E:~. 

4 ~~ -~~, ;ffi1L1rifltt, ~1L~~' 
s :Jc1Btmi7.k~ ·*~~(£7.Jc.~J::tw,Ji ~ ml*S. ll9fitl lit ~jlj 

iff ttiit. 
7. 2.4 laUaH:Jl1L ~R:m,~1£/j\T 40mm; tmBl!fi:'-1 s-lom, 

*@5:-~~jl~JIJ 0 . 
1.-2. s ftiJJJ .ta'ril~t±fl~JL1Ji!AmI;W~.fR::k=f lm,~f£~E:11' 
T 40mm,1(.BeAJ~---*1f?Jlfi'ljEo 
1. 2. 6 $tii :ttE~f.iltt.£~it~@JJS 11 ~tt~BilIX.iJ ,J1Z:-.krf#'1<1i 
jJ o. 5--1. 5MPa, [§liJti!~A*'tUJ~tt!Jll~BiJJm1Jv=f o. 5MPa o 

'- 2. 7 *'tilJJ Pi tt-~i=L111.flltif.tln»ti*·t1lSl~W , JLf*~'1;Jtt 
< 

@JJJJ.f~ 1/ 3--Z/ 3,t£-ffi1JE:'-1O.5-0 .. 8MPaa 

7 .. 3 ~ 

1. 3.1 tt- :M"6J.J:R~1tr~J~j£, 
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1 Mi:*4*t1J ,f1tf&:l!1ri 
2 A:fi filjfB9iiJiltt' 
3 li!21f\f fiJAimMW~illJ-:W 1 

4 1Mitati&tt1J,,!311~,mmE±,?lP±~fl"-jf!~~~:iJ, 

5 ~~~ ~--~ft,~~~~~~~~~*~*' 
6 - -~ftif·ii.t~tt3l1 

7 A:fi ift-11t!k tt ' 
8 :Je$,~8,flit5~1 

9 t:E!l I l:tli ljt ,JkfF:tf@! , :1C~ e 

1. 3. 2 tJ:¥U'1-tt<J~m .ill1tt1Ifi:filtlt~{ll:~*x•milf4:,tJ: 

~ fl tt<J , t£ ¥I£~ ia:-. ~mt*_, ra « iJI jE , 1F l1i. ~it r JtJ-)E : 
i mtt:~i ~*'t$Jfu 111 ~tt¥ ~ R*m :d< ~~tttitJJ< tJB-7J<fi 

• 

--fll,!l!:,~atiiJ~Jlj~~-fl; 

2 MiJ.J.fa ml!iittfl ,:ft:*IH*-t!E~-,&ftll*~-fl~ ~ME 
~]j(~fl~~-

3 ~-~~-~ffl*~~-,*~D~d-•W~±~*~ 
J!tfl, . 

4 w@~~-~~me~*~~-,m~~~~-~d~~ 
~~o 

7. 3. 3 7J<.fe.~~-1ili'§Jfif:lii!lt~7j(tfB ,;Jt.f&¥flit*4mi~"* 

~~-~a ~fl~l{!-€11t ,J.i!Zj2Jl;ti~ltJBfijEo 

7. 4. 1 M:!VtfLlt• ~ttiifH.Jfe,~Jl,f!t!Jr 11*Jil~itiitt~'~*' t'6 
~ff~rJIJ~~= 

1 t±yt,1f-~1J T lOm ~ ~ 1L.fi!1'1::XJti.lf{l~m!'1 IOOmm, 

f6JL-M~$11:*ftitfii~m:'-J 1 % ; 
2 t.t~Rtl*=f- lOm ftif ,1LQ•:;lcJtitffl~mz'9 SOmm,~ 

~ilf4$ill::kftitfil~mz'9 o. sYo o 
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1. 4. 2 :Wiii&MlflMi)J~ttfrmr ,mz~~fL?rftet1-$o 
' 

7. 4. 3 tt-frr ,J]Zi1£ftljj£f±¥1Ll!i**:ftti&~~~·lf1ff;fl 
.~ .EkJ.k ut•. 
7. 4. 4 lm~t±Mlat ,~iJ*~i:i-~,--*•*i:ktroi&Bt ,E::(£~~­

~ liI ~ raJ *ffl;E 11:, a2ttl~~;tata:tlIIJJ<ifi. 
7. 4 .. 5 lfilJ:lt£-,ft8JJ611J~tt¥MiI.ltlJF ,.J.«R-itl'JIJM!~ I 

1 mzntI~tmfa\m~!lJ~. mrft..t:,JA!J;"*!l.l!jJ$*~' 

2 ~~ Jj(:f&it 'Jj)Ljfa w;j*' 18' s:p fl§]. 

3 xrr!lfifJ$1.w...ttt""F7.tm~-'~*apgJt». ~ttJ:tt*· 
+ 

1. 4.' ttJtl:tt1iJ:1m:1mmm:M, -~~~mI-ttil*'11Pl~m--:Ltatt 

.?J(~tlf ,$- ,fB~i&iiiJl$t~~:JJ#'tfffSLD~, RJ;Jl:JltrJU_.JI s 

1 -~~-ffil~*fDfallt~~ ,Jljlj{flf:.t.£1!; 

2 ~~~-#~~-~~--~~~' 
3 l'lllltt-~il1i*o 

7. "· 7 lfiJLt±~~Jkt$*i~,J.OC~1tr?tl~J£ a 

1 Ji~-~JLll::ltffil~ilJ"Uttt~>Jt.1tmiij£ lOmin,Jl:i!~ 

iiJfill~3f~i11-lllf ifCJ 1/ 4 !itt£Jt•itiJJJiiitttJl•a<J 80%; 

2 tt&fi~-a-I~Wtt-~~~~tt~ffi, 

3 itftk &~ t±-, m: fifM Jf. ii itW >1' v 

1. 4. s lfit£fi.ll1Wi1'1s 1ml~ltiltalkttr, li!Zt£~'1f Jf*4-Ml1'ilh 
J:., *lli ~R lk~f!»tt£¥~-i!ft~1':, ~\1' Rt fi!ll!ff a: <tdl > * 
it~o ~ft-;f~~PJt1J<it:Xr 1.0L/min • m ll'f,~j£ft~~1ft± 

¥0 
1. 4.' tt¥~Jks ~m~tt!lJLlltit:n:~!t--~-
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8. 1 Ji~ial&l. il 

8.1.1 JitV~BIIeg(riil:,x*JtiiMf&ttlft±~ Jt~ll-tW Jt~ 

-E~*-~~~ma±~-.K-~~m*m~*ma±~ 
~o~~m~T~~ttftM~~~~'~*•~~~m~~-­
±~*»M~~~*~*~M~m~o ~~~F•-~~-~, 
~~W*•m~nm-±~*»m~~~*~*»~m~. 
8.1. 2 ~IPJWJJJ(~tt.JJtWJ?lil~~itlJ~*ffr:MiL!lil~*~ 8. 1. 2 H9 
¥:;Jt • 

.• 

.. -· 
. 

1, 

Jiliit &\11 ·: :· I - m ~ 
:nma±;ff 
If. tt ..t.. ti 
MJJd&Jl1!~ 

s.1. 3 ~!iilal± 1f Jt11l.* Jft-flJrfffffttrJ~ ,iA:tlXl.llfl..W., 
Si*ftllf'M~1r'1±0. 4mm. 

~---±~~~~R~~ft~-~-~~~~-~. 
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1 M~~'7±lmm1 

2 H~n:*ill'1 ±1mm, 

3 PJ.lfliV:;,g+3mm, -lmme 

s.t.4 WJ:tl!O*llli±~t;ttl #ilJ1I~~*-!llli* 4.1.4 ~-. 

j£ ,]t~f*Jj'=f' P8o ~ Jt 1.0C:i!ffttllf±lt-,_-T~lt~f£ii\?ttll!± 
tJ)!¥fttrott~ ,:Jf-E:l!ft'f Jt~Jtitl!!Jt~~- 0 

s.1.s ~Jtm~~-utI-lll;~~~mo ~--~m~~~A 

~ -t JI tlif llW 'A: , fl jt-tt !iK: lA ;J<.- Jff£: f£ .. lift A tt .. iW 1.J< tt a9-~ 
~ tt *4 t ;Jt ~~ ~ ~ Fj ~ M" tH ~la 0 ~lti ·~-~ @!t~it~ 'JI 7.f<.lt; ME;ft 
1Rt!ti~JBtMa94fJJJ11ttabliZ1'itfl Sa 1. 5-1 "1:& 8.1. 5-2 ff<JM!jE. 

It 8at.s-t llf!•aeit'M#MfJ ,!l~tt! 

. flt fj 

""' ' 

. JJf ~ •r•& E.JC z. Pi. - . 
1 fil!Ji{BJ$$ A,JJ) ' 45±5--60±5 55±5-70±5 

2 "'**(Ya) ~350 >330 
--

3 I ft1lf!3iff CMPa) >lG. 5 >9.5 
I 

lt!Jl~.ft{lC5JJ\ A,11) ~+s <+6 . 

' -~~ ;t-f,t 
70"CX96h ttft!lll~it·( %> ;>- zo >-15 

41l•flfl**~it•(") ~-30 >-30 

5 .lift 7J<,~~J5(70C-X24h) (%) ~35 E;28 
' 

6 IQ ••• ~JJJ~itT- 2 tl i5JJJ.!f tt-T 2 ii 

tt 1 IU J: ;jti fR !$:Ji 4 dh ~ Jf Im tit ~It ti • £= .R I= lU ME~ itllJ Ji2 ilt # ~ ii t .{lllj ;at 1Efl it 
$ .. jiiEfi~IIt~tt81t•£!ll".lillJ*112tfrJ 120% • 

• 8.1. 5-2 •*••••tttifi:IJRfq.@ll~ll 

. ttftJllJt 
1'-'J lJi e -

PZ-150 PZ~2SO PZ-.fsOO 
I 

l, i!JI CB~ A,Jt) 
I 

42±7 42±7 45±7 

2 I ft fltl !I JI {MP a) ~3.5 ~3.5 ~3 
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I 

•• 8.1.5-2 . 
I ftal¥31t 

W-lt ! lJI ~ 
I PZ-150 PZ-250 
I 
I --

3 
I 

tlkli •*•<%> ~450 ;;;,4so. 
I 

4 I 

~1t••••<%) ~150 ~250 

!t1'$Bll<MPa) ~3 >a 
5 &•~*it• id: lli~tE:$< % ) ~350 ;>350 

~m•.afff * c Yo> ;;as1so ~250 
• 

6 1111 if tri(-20~ X2h) xlltt --
7 §bC.affl. itJlJ-!iftT 2 I\ 

t£ s 1 .li't.Bi1J Jt•iit.6'1~'1*fl~a<.J 80%1 

Z •:!k8'&9'ttilt!Ylr•ti::f'flfl£T*tl~IMJ 50% • 

a {$'1l9.8*1ff$J!~telllU.@~it#M•~ 1:t•. 

PZ-400 
~ -

~350 

~400 . 

~2 

~zso 

~300 

. 8. 1. 6 'If >t ilt!@M~mz it7C~BiA@it~tiJM ~ , \!~~~M 
~-m~~*~~-~mN~~ammt~*~~-~~~I 

A= (1.-- 1. lS)Ao (8~ 1. 6) 

~lfi A ~~~MltMfR; 

Ao \I M!fi M ifi tR o 

-~~-@~~m-~~tt ~~-·*~* ®ffl-~­
.m:Ar .Jl.8'!1.K~tf<J z~s iil7.l<ffir;i\itilft91t*-1¥~ 1 m: ~I." 
~~m~~•@-~,-~ff-~•~+~•*@~~--~ 
jlj; • .. 
8.1. 7 SJL ~1J<Ltt~-ltrJUM.jE, 

1 -~~~~-Rc&tI•~-~~-R~~-~-' 
2 -~~-~~*~-~~-~~~,#~-~~5~~* 

~-~ .11: 7Jc. • :(£fj JE. .IJ:.Jj{ ~ ~ )jt r , ll 1L \!it IIUru IJT iii 1{Jj\. ~ 

-~~--~~*~-~~~*-~-a~~-~tt*m5 
~>Jt.fill.ftf~*~iiil 8.1. 5-1~-8. 1. 5-2 ~-jE. 

8. 1. s W•JJi7J<Iifl~itrJU!l~ • 
• 70 ., 



1 ~-~~oo~~~~mt w-s,a~-~~-~~ 
. 2. 5,lf~1[:!%J 25-...55mm,Jtlifii~-1l/'g 5,_lOmm;jtf!fMliiii 

~iimttm~itlll s. 1. s B9-~. 
2 WIJlM**btl~ llilf~~:il;ij(.tt~lltl.~iii~~f!,ffiH~tt, 

~ tt *1 tlCF ~ -tt o 

3 mzmtt1rililff!Jftroft~~*-.111:1t s. i. 2 ~ ae; iwJJ<~fJ!~ 
>J<: t flft 1.E ft* ft fF llkJK ag fit ml 13 w Jl w !I I lfJ 5«£ '** llk w •if* 
9JG51~~J.k.fftMio 

4 w-~*-I~am~~fimm~~~~~*mfio~ 
~ ,mmMntfl:JiJiI 1Jf!, ~ii ~-);Ef!liflj£ Wstfl:.t3f fm ~Bf 
1\110 

s w-~~m~~•~M~x~~-*m~fi·*•~-oo 
m ti± :Un 1=f ~ tM , ~*YD • ~ ~ 1.1< t1e t?P!Jll. ~ ~ fiit 7.1< ~ fri 1 r , 31 .tt rJt 
~~~-~--±*~~~~e~n#MW~"·•*~~~~ 
~ JJ! 1flJ '~ « IlY: (§f ;t ~ Jf-fl 0 

IJ 8.1. 8 if J:t!ttitMlfiii~tHt~~ 
s.1. 9 J: 1t-~~'i'il~ ~n!M@Jtllf±lM~tir ,mz~5trfz!'f Jta~H* 
Ii 71' 51 $1~11t ~ii G * ffl ~ *4 §Ji Jl<.'1i. ~~Ji~ 7j( ~(¥.)~~it 1'1"@1 ' 
~mma~~*~~-m~-~~~~~~*~u-,*~5* 
mmm 4. 5 ~ 6. 4 lS'B9~*·jE~fie 
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s.1.10 1f J:t;r~ §J.f J.fc1.t$1<ft:*.m~-~~ttJFtttt~lf~m m!tt 
!J;I. ,1.k¥JE~itnt~ am:EPt~ftm~~-:il ~ :erm~.t~, :Jt-mzftf1tr 
?!JI!,~: . 

1 * *' ~ !Af ta f! .. m tt ~ ttJo ~ t!k f£ , it 1.J<. 'ft , M m 1t 1ltt Iii. :tr , 
Jl~~-!Jl;flt$' 

2 =iEtf J:tj~Hiifn!ll±!lit~lf~!IJ 0 .. 3mm ~ ,flfiltt!tE 
ll:k:f!IS~-*Btr~-- i 

3 ~A:filfh~tt~ rt89m• .1*~ft!m.1'&m- o 

8.1. 11 ~:Jt:!irliltfiit~ '1Uffl~tlf!tl~ ,filDltlli=*Jlt~ttt.t < 

MW~~~,#~~~~~~~~~±~o~*±•~~~#M . 
~~-~~~~~w~m,•~-~~-0~~-~m~M•~ 
Jt t (Rjmf J1£*1fll!lii1fmt:1c~-f£@it~ D 

. 8. 1.12 ·~5liltt'$i!~iAiltlt.;Jt!jftiiltltlft<J~Jj{JKJf~ l=°JIJ 
-lE:" 

1 *1HXIJJ!*'f W1troli~iiil' ~Mlitt*ffl IO*ffl•± D *1@1 
~~ ~~ttOO~tm~~*-~±I~~m~~~~~*M'* 
:§:De JU?} IK. tt: ~~Mt 1Jn ~I~* ., 

2 ~*m~~*~~,~~*~~~-~~*~~~~m~ 
Jtli-it*4o 

3 ~~~~~-~-m~~~~m--~mn*ea~~ 
**<J2),B!ilt!Jl-W~»..tft~k~#U*4. 

8. 2 Vt ·# 

s. 2.1 m;tt ±f*m*m §6'1J<ffiHl!±i1am, ~~ib'JfF ffit, :&llit!ltro 
' 

~1.kntn&TJY.m.~Jtlt?"'1<~ii~*mfil:tt 3, s, 1-1~.m0 
8, 2. 2 tK#OtlI!lag5Illii:1'l=it*~fliM 4.1. 25 lftlW!t)i! o Im 

~-~~-~~~--±~-~,-tt$&~~*~~~~** 
M!fltjtl 4 .. 1. 2 8 *fID-jj!. 
a.1.3 JCjl:~=f#~~ff1trJJJ!l~· 
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1 t&r]j(.filrnzisf:gJE:fi~-~ soomm k..(r ,,_7Jc.fF1ltfill~ · 
· ~~tll£±3AJJiiitBif ,1lm~~-tlilfJ~~*-Jit11W~>J< 

' a , 11 RI w .n: ; 
2 itllftr:JF•J; Jlti~-IJ«tmM~jjtttifJ~ iii~JIM '* 

.6!l t#WC T 1'- 1 

3 ~~~ma±Jt!JJ so %-itttWitFa, ~~ma±Jlt& ,.J1Z 
-?X~1A: '*Jijj-f&J!~xtlt:l!fi; 

4 -*m a9jl1.k::Jt.m*mf1lt-1*:m-±«itt~;!l; o • 

s. 2. 4 m**rM~m~itr:Ju~~ s 

1 *"FitlitE:*Jfl1.k ~?tfltim-±,~f!il'.~lr'3 
200±20mm; 

2 ~~m•±lilfftJtJt.~s mm...ti!*:MJ1'-lf!ttt,m'1:at 
~WJIAtlll±f*lJf~~'J':;p 1. Sm; 

3 ~~ti_ ±Ni. iti JIJ li·it 31 nt JS , 1f PI JA :W l:li ~ 1J< t :#JN. tt 
~~g~·,~~-*~~~mfi~-~~; 

4 itti"*-ti-±~~fil!~~;t, ~~' m iiMiiti, ntE;f&l:3 tt­
M~!l!lf!~~'.1'm»aI.fi1lle*!!Mf!3 .. . 3. 1-1 ~m t'1&I¥>Jt.illZ~ 

it*!lfrtjfi 4 .. 1. 25 JA-~~jl. 

8. 2. 5 ~t>t1J:liUl.r~il*Jf!~(t(JitlftI~Jl-8\j' ,Dz;te!fit:Jf 
-~~il*JK}j!~-*iilllo 

. 
8. 3 i'tkl'ilteil 

8. 3. I ;&r~fl:lllltt:«tliifi~>Jt~ntI~flf:~U*ltt:ffi:ti@: 'if 
~~M~~-D-~m~m•~-ffmM~&o 
s. 3. 2, JdfriitiJiffl~~i*!fffije;j,J11.~itrJIJ!lj£a 

1 ~~~r~--~~--mr~*~~~--~-rI 
·-~.-~m~•rxe-~~,~~m-*TM~-~-~ 
tt#*4. 

2 fl~JJ1'1r:k=f 600mmo 
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3 mz~tl:i&IM:lt-i'lf~#!P~tJB-JkEit ~ ·ill~iif'FJJ<i"it . 
il~it~t5-Hi ,~~DC-fttt~i!filllm. 
· 4 lit :7C11 @:II if JS JI iii lfl--.lJf t;J ft. iff ii~ ;f: j:::k r SO mm. 

s ~~mlf±mrmrWJM .. •~l!e~;ffllfl*m~, m~JJ:Bf:1' 
bti.*-=F lOOmm. :Jf-~~fl!tiiitt<l~Bl .. ~@Jtlll-T1ft. 

6 iiJMi'lflr@lllBJ!BiraJ~~-it lOh, 4"$iliP fi!JJJ.l~& 
Jj\::r 70mma 

' ~oom-m*mI~m•+*m~~~,-a~m~~~ 
&&±~-~~-ffi~,~~m~±H~ma~&-~$a±­
Wo 

8 !t?li~~-ffl:l: if'lN~T 400kg/m1 '*ISC t~JR J'Jv=f 0. 55, 

~tlll~mlJ T' 180mm,=5-Ttt~;J'le1c=f~ff1:@a<J 1/ So i! 
ft~'lfJ.mAttllf±fft!Jlfli:'11 .. 5-3m,:t£_.m_-B~ fSE$t~ 'l·li 
t1$(1(Jfe1fi~'11-..1. 5m.m&t±t!StA:.rJ!lit~i!ff o ~M&& 

.r Rt m * ll\t.1¥ mm MB , ifAt lfi m ~ ± * 1S ~u ii -it s1 it: so Yo Rlf t ~ 
ff 3t: tfj a 

9 x# ~Bi:ll~liY:li:IJJ:*Jtli1t11*8~J.l:**<.1Bt>, :tlJ 
filfU: RJI i* B9 • ji, fL ?1fil ~ ~ 1ifi1fiY:*mIO"11' ~ ~li ll'f 1ll~~; Jt i* . 
IBJ ti ~~a 1=1" *ti , Ii[* .ffl ft~ "ii ia 5lt1 tt ijf #it~~ :i1f fl~ Jj{ ~ 

JI '=* ~* lli.11 I t-1~ttt:61li. 
10 ~-ti ma± 11l JS 11J N: tt N lJf Fo 11 nr If .IJ: J$ * , *mi~"* 

Jj(:J:t~it-~c. 

11 il~~Ifi]]{;f& ---~ ~ t:f:r ~ti B9 ittl itit.J li:m =B t # 
ll!li#tt-T1ft, J6Jftitliit• 1-...2 illl*-JJk:.tl:Jj(:ft(J8t) .~~ 

B~~~-*m~-aMA~~*~~~~~-~~*~~ 
• 

'"'~~(I 
Sa 3. 3 i&rl!tiitE;i 1*1~'91&~~-ftit~~- .di~-$-r?IJ~lE; 

1 mJ91t:fi*--tlt'1-~=1t~If11 

2 J.U~ai1'!1L•illi~Jt, :t#:1f~pg~tf;j-~~~~1Uj 
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*~' 
3 il~SII~'1~*!t.1BM 8. 3. 2 JA.113-...10 9:ft9~jj!,Jt 

~ tliitit~j£ X'! JI 1fi ~it!!* Ii ]j{j! :fj-~JI '1t J1ii :fE~ iii~lf-fi .I! 
~tt~-m~I~*~I~~~wm-±s 

4 J#g~ifllitt*JJJ61JJ.k.till±~tll:~-Itt .. ~~-®~~· tl 

tBJJi*ffttiiJJY:~*~.1.fti~ a. a. i-1 ~m '*~~:1t1rFi!t1EJ1Jtfl 
::§:*fi-~o »tliIW*mz~-&-*!1!¥QjW 4.1 ® 5.1 _,-~if*!Q!. 

~-
8. 3. 4 :t& r iitaffifl: ~ m iP ~Ji~ Mfl tt;J st ~it ra l$J °', itm-
~-~ jj( lif ~t.*•:m,* 4. 1. 4 *!ljj!tt<Ji1i:t1~1Al*ilt-a, J&r 
~~~~~tt-~~~-~-~~~w~§-~~a--~m• 
±tft:-~~o 

r 

s. 4.1 Iltt*m*&rit~itlfFlltr- lW~i'tta~, m~if*~~ 
~ 8. 3. 1 f4l 8. 3. 2 :lk89!!.j£ 0 

8. 4. 2 *=.1tii&~i!fl:tflllll&'*tt!li±P9~tJ<Jit.tt~i!$ttfif#J ,Jh. 
~~rJJJ~~-

1 RTffl=f§b1.k.~~'9- .. .=#:ia9Ifi. 
2 ittf-Fi!!lftl¥J:&i I.lit~-t*Pl.liM 8 .. 3. 2 :It~ 3,_s .. 10 

~il<J-jEo 

3 m ti. .. ;fl :t1i Ill.. r ifS 500mm e<J ft "* rlfl (jij JJ1 ~ ~ ' :It~ ft9 r 
$ rnz it.f£~tt M; tq. :tJt ~ r $JR fili 'M aoo - soomm ~ CBJ • :Jt m f,f 
"FS;tet1!at?Jl±liI 14d J5.flI.fT&!$1; ~mlrJJr~llTti@M~ .. }$ 

ml =f?ft ,:Jf mzli•ilJJc~B:Jl:JJ<~<Jlf> ~Iiflill!itJt if o l: ftlSMII 
'1liI117j( ~ -JC.7J< *Rt ' it 1J!m J& ~ jflJ *'Mn (Pl 7.f< ifB tr) IM jE 

21!8. ~tA:il&±~*JfJ~~.fllfkt.ISR± CillJ 8. 4 .. 2). 

4 Jlail.ii!i.i1l$\:, ~ 1i: II tamai tt, Jf£l&13 ~~Mi~~~ 
lttiJ.l<~Jllmt~-t*~~~ 5. 6 ~Rtr1f !kl!~ 0 -
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7 

i--•&"'F ••• . 2-41~ ,a-11& 1.t-l~•e:•t1•± ,s-••~ aga•±, 
6- B1J< g a J.1::1.Jc.• it JJ :ti tE~ -W J 1- iAJ.kS•.d:.*-!t • 8-~-~ 

8.4. 3 *.Jltff~~~i!9A:f!&Iffit ,N!*litrJtJ!'l~: 

1 ~mr*!Sb'*~$itf1JIWs 
2 Mif11J<lfl-,-D:Jltiift,.@l~;t.::i11t;"1J<tff:&i1 

3 i!1Jtmlitt ,lifitt ,Jlfi~it~ 1Y:Jttst1ttli: m~it* ~m 
$f18. 4. 2 :9J\- 3,4 !t~~Jlj.E 0 

8. s - Pl x i!' 
8. 5.1 llJf titll!±MiI tiJ, m:f&tl [IJ' ~Rllkllil#IJJ<tr<Jilt?i., lJi 

5'e*m iJf jti'tt.±-tnJJ<. 
*ffl~l 11Ftt!DtiB~ ,£!!*1tiit1ff!ll,ift~ ttM-~ll~tt."f[tl;J!il3' 

faft~~"*-114Jlff*Uf1- . 
8. 5. 2 i\t~Jtf'Jf.Jf'FI@~~tilai .~ffitr11J1&~ s 

i trm -Tllf 7.k ~·" .::.tttf(Jre , 
2 Pl titf! I!± E:it Ail ft~ ~ -1* Jl!J i1t J: ~ ~ ~~ :bP frlJ "tR ff 

' • 76 • 



!i !:j*Jitlf~~:MM,~~fattllft - ]jzJI:CJ:iatlQfOljl, 
3 ~:lttilt±ff.J,.~mz7c!f somm,~i&rili3l!Mliilt­

~$ti~a~ISa1ftSQ,J1i.il1m 50mm mJ:.,.Jfa911JlMtf!lf±1 
4 llMt1•±iiWBU11!~8' ,.JR~llt~*~J.1, 

s lftttlll±~lt _2h Fo,f1L~'1c#tfa,#~af OO~~!PT 
14d 0 

8. s. 3 tillft1:iPfl;jg~it~M@Ja9-fflS~Rt ,JN.~*rJIJ!I~, 
1 fi:Ff.l=frttfJ.k~ttl~-,=-Ili~~WlxtFJ 

2 ;Mifi~iP~ml&Im!fi=-€t*~11t* 8. 5. 2 *itl 2-5 lte91! 

s. s. 4 1tlft~~ .. m~11J*-1i~1t1*m11±pg¥J~~it~~- ,IJJ. 
•!1Ifi11l5l.l&JD, & PJ~fft .PJfi::!P~trlfl-~HlJJJ, Wlf #f *i! 
m. 
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9.1 - • Ji~ 

9. 1. 1 -tti 7J< fft m rrr J.»z ~-I sB Jtli *, ~~ 1.J<. !\ #f ~ N:lt .. a.r " 
-l&Jf*4a 
'· •· 2 »at*tttmtill.rmt .rttft5'all <m> sews-~ti.tBJIJ¥j! 
ft , ~P lt:R\ 1&i ~ flJ ~ PJi 1.J<. Mo 
9. 1. 3 1i" l'¥ * ® t4~ *' 1c ?t: tf(j !& r x 11 , ttt m rrr m fi jf IIf 11'. .. it~* 
.J:~o 

9.1:4 t&JI:iiftif'M~Jfl:X$,~~~A<JM*f.o 
9.1. 5 . tall:ii~lfl (19$:~~7Jlli'\§i;IJ~tp~~it~*gc~-Itt 

*!l.jE. 
9. 1. 6 :t&rift-i11.KfttJ]1,Jll m §nJ.k-=tf )ltlitt .A..Blfn~§f;*lf 
miffg~~MiI. ~ffi~UiD 

'· 2 -n * m it 
'· 2. 1 tt -*tltmttr*ttitmt Tll~- rJIJff *4 • 

1 mt ii it~ niI Jf ~ , i!i~ l!1i 1.k ii it ~ti. .. ~~r.'1< ~tit l! -ft Jfi 
~Jl07.kM*lf£~~iitBQlt-; · 

2 Iti!Jftf fil.t/ll m!JFJ.i(t(J~.ft' 
3 tlll*B<.llW.~ .. *11t&~PF.lfttmI J 

4 -·il7.J<~~1t~*' 
5 *'tBl-:fiJ~!M-ftll; 

6 ii tt "'-ftl: , * "1$' ~.ft .. ~ ~!.It: 3 J;t Ifi it<J W :ifi ' 
7 ~~8.1£1fiiJ}J~~-f4o 

9. 2. 2 :-JciiflR.Fm:*ti*-ilI*llkr?Otl!Bi:: 
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I ~8Js"1~~- P3t±~JJ:JJ<!OG;I11<., ~~ ilifXIYJJJ<i.Jt=f!I 
. fi ,JHfli~1m3lllWiJJ(i9~ ,Jlitll*~IP~ .. ~ ~11'~iP!Jli.lt !Iii* 

at *4_,1Ja31&t11. , 
2 ill 1J<1Lll:J5itM; 
3 ~ B'1"*1DMl!ttl&f±~t@J. 

'· 2. 3 :tiiifRQtl:-llJJ<lllll1.KS: t iiJ 9a:*fflilfitt*4117.I< ,.pj 

-~*~-~w~~*~m~~~tt~*m-~~•~ 
9. 2. 4 -tl71<~*~--,fi:*Jflf6f41Lf!BJGM"titt!lt~~JI, 

~-~-m~~-~*m~-~-~~~ott-ffi~i¥~aM 
RrrliJJR?illtll~Jf ,~Lti!fiill- ~ 

9. 2. s ta~-OltE~~ .. *1t»!(J(Jltft,.fi!Z~~fl;Jl1jEEllf.lli:ft~ 
JI.. 

t. 2. 6 111'~~~1 ~~ti#.SUl. ,Jli.J&Jftli!l*!~~ttJJr*f M, jn 

JJ(MJl -.lil&J11'~Jt , 8 ilSJl-*~11¥*1*4 ,i}.[f!JF«WJ~ ~lltltlb 
~~fl •~'~Bf iiJ 1£ J1:1Jc JS ¥f. flti If± ~t i!1J a 

9. 2. 7 tlU.ft~iP I~~ii7J< ilS&, P *ffl iJl 7.J<~~-ifLiff4~7j(, -tit . 
PT Ill~'!*: ti *-t ~L& 1t ~ f± YXJ.f 7Jc. o 

9. 2. 8 tal$~iilJ.UZ.*ti'J<~JIRT 3ll:*r?tJftnfi: 
1 ~~-~flf IB!a~~~ ,@;tt±-if7J<~3*,1fl.*f6* 

«•*s~.11:** m~ttfi, -& RT ii• PJfQJA:JJ:JJ<ttf-tits~ 

2 ~-T~M~~~~*m ___ M#M~*'W*~~-
1!f!t"M ,~f*Wi1J<~lSJ. ,7J<ife~J/l ~ifnt~ii s . 

3 ~IM~•M~*m~*m~~,w~@~~*tt~~R 
t 11~ 11< Ill M 41ifS ~JI , ~mi .@I ti li1.k.t! ~fl. , ~*4~11<.li . 1JD II .. 
fff~ o 

9. 3 ft !.I *f M 

9. 3.1 ~$JJa'~-li~ffl*f+'1<tm-, tl;ff D'1JJ±~~-~~-
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it~IW*~~.t*l1BiP-o 
9. 3. 2 IW#J~tt?JlX:ilJ9*~~!lffl, =ff :f~B JE;Jt ~RI :UtJfJ~ 

lt~«Wmtt~UMJ--**~--~m•«&~W--~~ 
4'~¥.~o 

9. 3. 3 IO*-~iii:ltfil:~ffljt-*f+*1m1ffl, l!0*1ftl, lf-tll~fl 
!t<JJJ<ile~-0 

9. 3. 4 s&-*ttMx~m~ •iii~MS1Jf-"1:tn:-tttff-~' *'*'- o 

'· 3. s ~7.k .. m*~*4-~~mf.t7J<.t& .. ~•m*Mit-JJc. -~ o 

9. 3. 6 1'1M~.tM1£~1fii£M ,11attme~ ~ ---~~~1'4:~i!" 
U~,&RJ~JfJi!*llHJll:~**<&>o 

' 

- 9. 4 1lfl J:. 
• 

9. 4.1 :l&r .J:.8tJM7J<fttJIU.itlI!&rle$Ji-Tti91r*l!ff o 

9. 4. l t&JJl!xlfi.PJ.i\IJD'ti4iil:IJ!!Mlil~ ,_tJII~*i21t®:* 
f& ,~tfi!:fir ' I~jt&I. 

'. 4. 3 ttt J!Li:t w 'ft mz ma at tt 1f tit m ~ * t * m .fit if~ lit ma :r ii! 
~. 

9. 4. 4 itffF Iti-11 *tit JJ.l*mI {iif fVj7J<fft:li&~t, rl6 ~* !k1t7k 
fftnfao . 

1 !iI!t .@:~ititi.t~>Jt' 

2 -I~M--m-Itt*A~-*'Mmu~~~*­
*1-,n&IIE~~. 
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'I 

. 

10. 0.1 :l&rif!!'.§~ifftft,~~*'lfll~*lf-EJ('RX.:P. 2. sm, 

~~~-£~t~TIS-**W~~~*-·· 
10. O. 2 :ll!fFifil±!iIM f8J ~IfiJJ ml ($:1&:&7.Jc., mi*llt·a7.J< .. 
~~/Jc ~~JJ<ltl 61,Jijtttl'Mao 

IO. o. 3 i&"FifijJ.f fE:ill:fTIOJj(fllf±®lt.f&Rr]j(.Jiil!I8'f ,~ 
*lllWmutttMD: o . 
10. o. 4 ~~fi:itltrI~(J(JM~ ~ ~mz:k-rtt*ffi1JllJttlXln 

tJ ,:t£ ~ m::t:£etmz~JDti\t~Ji\tjt~&m:~mtt. 
10. o. s ~~~:111&rI•~*•Ift;J' ,.fi!l4f-trJd!ljl c 

1 itf!°F7.J<ftlml*~IflnEimil:~~~ soomm IU'"'F ,-7.J<fl: 
)jk mt ff~~ 001 ii(~ J?P. ; 

2 Ift~~M~~~-*~'~•xm*~*s~*m-w 
DfE1llf±fA1Jt@~ I . . 

3 I fi lfi :t& "-OIIU ft m ii* !W 1L fn] at ' 11* If{ l!Qi mt H rtJ "ilt .i!. ft 
m&. 
10:0. , , IWitt!itl!rifiiJ<Jtll!±~~'1<.JRB1J~f!'~D&lt~f6 

Fc, ~_btfftffil JI( ,jt~1'it rJU-jE: 
1 a~pg~tJo~mw=f~,~${JJ<. 

2. If!Jij lJ] 800mm It( pg 1i:=* JU 1R± .. t6 ± §.3t I~± l!!1 ;c, 
lt rf~fist:fi"~JR -.Ifft ~8' ,;fjfJL~4t}IJ,{Al,~±o 

. 3 lIDiJt~IJ.ii:MJ1:JX11ti!ff ,jtJ.lil~H!~~o A.I~~-~ 

JJ~;J'J1i.1c7 250mm,f1Lil31~4iJ2!~nf~J1l*r 300mm.#m 

*llf¥tf'tfttifi:,IfiDi-00-±JJlfiirt SOOmm mt, iiJ *JtlM.il . 

I 
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10. O. 7 :idfFI~_t~:itftiiiJitJt¥l/~ llfil1Mrfl*, 1ttt~1r1jv=f 
800mmtft7.k:'1tltE:'-15% a 

' 

10. o. s ~'"Filllllmts ,nJtim~:aan•* tJ&mtlb-*1•.Im 
~00-~4~~~e~,~~m*.Ifi~-~~~•S*~~ 
tJJl*~o 
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A.O. l rttf*Ifi~~i**Jft-fjffij~~l(E( l{R.Y[t:tt~M-~~ 

-@J1£~jJ{ )GB 5044-8 s:f:rt1J*"1 filtl ( 'PJJ!fB~ ) lt fil tl~.l:-
4t.JS9#~. 

A. O. 2 ~ E *1J "1 it.ffl ";ff Sit M ~ , ii tit !f!:~~ * lUt ii .6tl. ti jl , ti ft2 
Alil~,~~IJJ.i~Bll ~-Cl - ~~-$11.iiP Dlil ,ft-:tititM-~&: 
~~-~At:Jo 
A. o. 3 1i$~J*31-l!IW~f!itfifili.f;~!it:fl!, ~-{j'V~~m, ~ 

fl!Ql-fi~J 0 

A.0.4 ttmamttfifl'i,mzrM't*o 
A.O. S {fJij1fiJ*f*4ug ,~lftA..MQtliftjE*S!~{j;-'1Jl1l­
~*~1tt ,jf.JlijEWJttif:!iJ'f*o 
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• * *-1&miPJ11 f!ij 

t ~~T~~ff*-~~X~~~~~'~W*F-fi~~ 
IAJ. ~ m iil ii l!fl ilar : 

1>~mmrz:~ ,~~JS:#tt:::f'PJ~moo = 

iE IifiiJ~.m" ~\~,, ,ji lii~*Jti''F"~" 0 

2)*iRFt& ,:(EJE#if lir~li!Lla:#fltf9JftiiJ a 

1E jfjifij*JD" mi"' & 1iiial*Jft";f'5I"s.l"~ff" 0 
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~o-Ia~~m~~~~--~»M*'~~~~~lt~ -
tit!*· M~J:ll~fJ1J*ft,~Jllt*1llS, mlJltJ:ft~~ Til1.iitiB9~ 
8-*~~-~~Ati~~-~~-I·~~~m&~~~,­
~&~~*~-~~oilm~lt-~~=-~~~~*Ifi~~ 
~*m*~~-~-~~D*aMn*¥~-~~o 
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lllil iJF l:t fi ~ , tilt .. »&I i4l & :fkifl 1i IJ~JAJJ<-1*.tl: 7J< * 1'£llf 
Ifi1fmtitfl!1DEM", '1;Jj(~;f:;f:f!lJB., l§ 1ltt£~~Slltti*t1Dtsflllk 

ffl 7 "ll JJ<-1*.tl: 7J< *-",~Ii T [6(1f ~ ;K; {tk lli 7J< fir Mio 
W ilfi1fi ~ , ~ at'°tiiI$.{}IJi B.!I!, §&"JJ<iP !Jl~&ftlt13'iJfi -r lti 

~~a~-~=-~~~Ifi~~~W*'™~~*~-A~tt 
• 

~7](~*4,- ~~~!t~1£~,i)!(~7J<~~ :fSill~~1f~jfJjjf'~, 

Moo~~~*~m,~~ma~~~~~*m-~~~*e~e 

~a~~~~~~~~I8~*~'~*~*m-~~~*0-fll-* :bn $J .. -it~ MJ IUi 1J< ii Sit , !3 tf ii IP~~ lt , ~ 1,k f£ 15 :tf ~ 
xit!iffj, ~.ltt~"§lj*ii~,,ll-m•~ mo 2006 q=. 11 1.1, m-ttms 
~tt~lilifl e ~ 'L' f1iJ ~ t1 m ft T "FS101 .. Fs102 ~Ju tt ~ 1.Jt tt * 1' JJfl 
·El , J1JJ!.1Dt=': A?£1' FS1oi 6ti Jj{ tt!ll ±± i*~t41 ~ ~ib...t1*-
FS102 ~fm"Jj{2P~' illJL~:B:~~-JJJ&IK~J:lif :L& r I~W;-7.f< ~ illm' 
-mT~M~~*~-o fila~m~~tt*~ •-rw~~m 
?5L .. I#J]~>jt~{:l-~.$ . 

R&~f!i& r Ifi~~!a~i!lf61iit itMWJ <~it~)~ 1i{ ~~ . 
< *1ll~> ttil.I .. 1&1t~< ~it~> ~tDJ .. 11 ttma± M®~W~~JL 
~~Ao mt~~~ 3. 3, 1-2 ±~ltti1J<.-~q=., tliftiD~:f4JJ&it 

*!t Jlltf]J(tl~ ~, ~ih F~llftJ, i!ik tlta ~ i*ta~ ll;7j{tfi»fi:m: 
tli~JJ<it*4~.ffl , ----A13~ 3. 3. i-1 ~illJ, =:1!.fl! rilfl: ,{ttttr 
~X'f §07JcfltQ&!- § ~ f&o 

t£ ii.Jfi ii§ ~l!fritB r- I w IUi * R tt ff;f, m ~ ~" IW, ~~, - ~ta 
$1 tli ~ ' ~~ ~ ;t:n vt , ~ i& ifitJ Ir , ~ ~ 1$ JI" '19 IQ{ DlU , ~ ~ 1!A J: 6t.i 7J< ni 
Di:tt<J !titftlfl, ~--!a~4' 2 ,if Mt'! tm ~ DlliI iiJAft:ttl!fi~ 

~~f.£(J(J~ itflJtJ ,J!JU;ff~Ji~~.Jttil®'JJ<~ Ef ~ e 

~-R~ 7~~~~~~~-I~-TIW~~~~*~­

~~*m•,*m~~-I~~~I~~~Ifi~~ ~*·-~ 
~*m~m~~~-I~2~~*~~~s*4~~-~. 

11~mt1:se<J~,m :r~mi jtitf!1&£FJJ1lk~~»t2:1c,x-t.:r4! 
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~m~±«~att~~~~~.a~fi-~IW~*fi*~~* 
~M:iaijJmf, PJ~-~~-~fJff~Jl'l. 

3. 3. 4 ~Jtl&rift-ff;~lt$J?-:kllf ,Ifiiaf4B1JltlfiJ ~UJ!Jf 7c~t'A 
lfiJ RU 1t ft/j\ ' ~ ~ ~ $ :bn 'Xtfi *"fro fJA rfil JiJd N Jild ta f$J f1. a~ - ~ . .lit --*•ii o §J ;r~, m -Tifi~*' ttt.{lf ±-=fillltil .. s,r~iti& 
~~~$ft±*~~m~a&*~~~,~~~lt~~~~~+ 
1rliflf~!U-m a ~A!Jt~tp~~<~n~r i!iiiflf >!i 4~:tlil B9~ 
~tJI ~ [iJ 1Y: i1 ffi1 , ii:tt S9' ~ *= 1Pl nt!ta ~$\JM#~ ::f' :l$J 1:J m ~ , Vl ~ 

~~~~m~~~~~~~-~,~~~~~~tt~~~m~~ 

~~w-~~-,a~-~~~m~*-~·~~~Ift~~~ 
~ ,XifrfVJ J.l: =f!I ~I\!! ~I® ?ll!±:Jfll~f'iillti ,i£iQ:itlliiiJ *m 
it JI N:•l)t~lt ~FctM ~ .. m ~ :tt :tJn ~ rfil f'*13rt m & ~m 5* M-~ o 

~-*#M~-"'~--tt-~M~~---m~~-*~* 
~ 't ~*4~ ~ii ~Jj(;f=J~ 0 
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JIO 

.. 

I -il!tJt 
4.1.1 ~*mli±:lliiM:ltJ•Eit tt ,-:1JnM-1Jn1flJ .. --ft"-.,n 
-~~w~~-~ma±,~~-~-*-m_m_±~~~~ 
iatDfriJ!O~t. mi :1&r If!~~ ±1* ~m~~;(p ,~m1t±~tn:-tt=ti 
~ ~J-1'1 , '1 Tdt ~ :l& ""f I ft!a~ ~ i* tru· lUf Jj( 3'&- , lit !#f :itk '"F Ift~ . 
~~~~~*ma±--~--~~~~~-
4. 1. 2 - jE it IC ~ 7J< m 11 ± B9 tTt ~EE .1J l1l tt·~ it!!: ~ itj 
o. 2MPa,:J!mJ'1t!?i±tiL»litJ ;l!:iit~~f4W ~~fi:, rmniIJ!Ri 
-*~~~-~~,~~~•a±~-ft~~~-«~~m~~, 
~JlttitSf#fll!iltl--+~fl(O. 2MPa)a . 

**°1fi Mil~{£ t;t 7' ~ ~ ftf iM if bn T "iit: DC ff!§± 99"JL1' *, 
§~~~-~-~--~-~---~~-±~--tt-~WW 
a<J 0 

4.1. 3 ~Jl1'tiij'ft ,filtf±~ICtiJ--~:JidtltTLBimtr~;Jt.ff.;'1 

±~fli.t.f«-A9 ,20 titta 10 ~ft16Wl m -T~it9; 1t, titft±.1.M:I: 
:f' I. '~!tI;ft4ii\tmt1.f £~, ~Jitillf±BgitfA.tt-.1i:~lt fRJ& 
51 ti Tri~ ~I-. B9 ~ tt , »t ~ iit !A tt ~ :sJt (t(J I. fi 11 ::Ii T ff! fl± IJ-l IS' 
~tt .. matt~~~~~&tt•~o~rI~~~~~~~~~ 
~,fl&~ .~~~i**JfJ.lflit.tE7J<. i:J:ti\t~iJ~flP{lt!k1t ml (f<Jflt!lt tv. 
lk1*M ,.'f'fff3i:.-a<Jfl=JU, IJ,lf!flll±tli~H•mt reJ ~~5#, ~­

/C~~-ft, ml Jltifk rIWtt!Ji± ~ l'i * t.£~ ft\J" It ~IJrJ!1:1-Jl o 

*"ft~~m~ma±~~~~m-±~-~~*tt~~~ttm 
w~~.tt~*ma±~~~#~m~-~~-~-w*~~~ 
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I ~ • • 

~ii:tt~m' ~ ft\J"tlLliU1ll&IfiJYf !l!JF:!i*{~lil.IfF~i411~ '10 
_ litrmJJitmffi~tli1*Wi1Jf¥tmf£~>J(; 

·· · II it i.t . . . 
4.1. ~ lttf7J<ma±m~4~~m~:m:~Jm~*lIW~~f&HtiM . . 

JE (19 'ij)iJL&f:*B9 llilffl '~*~ilf '~?X-tfif '19 E"91t1tf!~*~t[ 
~ *1j llt11 M ~ !«f 61J 7.k ti-± m ~~ti.~~ ti f! EE JJ: * tt9 "S" E}{ '1 
"P'~ , 1t ±tl :tm 7 i!I f!t! Jt 89 J:. r ~ta: , 'fl rl1t ttatl1' m o 

4.1. s ~~1.knttil±Jti~A"fl ~~Sll89IfFfil'i.la1 ,jtiJt~~ 

mili"S.lltl16ffif~~ ,~lJf it!~ ,UIU ~-0£~H:tf ~ ~tim:&:l:J: 2so°C 

~ ,uiat±JL31-~-*m~~:h c~ 1), ~ .tI.t*Jl!.}E, •jij1f!ffls.~~ 
1tMili 80°C 0 

~~-~--*~"~~~~tt~m~D*m-±~Mft~ 
~ ~ , ~EU. ,1.f\ -T o. 8" , ~ i!.t '-1"~=f~t!f!tt1r mt t:f ltt7" 7.Jc tfi ?Ji± 89 ii 
ft~•*m•-*a~ttm~~*~~~fi"oZ~~~#Gat 

' 

~~~~rrw~~m~~~~.~~rft~*x~~~~~~ - . 

*D IRJ ,ift!ftfl1t~jzi~-&;J'~~, iitiftt~f&ii!~"P:f~~ilt, ~lit, fl:T 
' 

-~o 

1m~SJ1:(~) mM:$.;IJ(MPa) 

'i'll. 1. 8 
' 

- 100 1. 1 

150 0.8 

200 0.7 

250 [ 0.6 

300 0.4 

4.1. 6 § BrillffI:mi:f:t~li*JHBi#rl-±o · XttrJJJi#nt-± 
*~ , ~IXIE Ba m ~ r c~ s ~ tm-± , m ~ illJ iff 11~89 lA: flP 'flt iii , X9" 

- - ~ 

it*:::J'{i~~o 

4. 1. 1 **-i~J!Jttmr ~ 
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1 ~~~*ma±tta~mo~*ma±~~*·~Tm& 
±!t\l ,~L llJJ($1J' ,7ftt£·~JLDJt~~~~, iE1111'-j£lf9JJll, :iX*':lt 
ff!ilk r1.kJAtttfi± i:fl tJi! ~ ~-** ,if!tt:.llllltkfl iiim7c, ~m 
a±~$~m~*~*~*ffib~,-~*-Rft-~~m-± 
~-~~-WWr*·~~~*m§±M~~~fl-~~~~­
~m~~*~~~o *~~~-~I~~~~-Am~m-±~ 
<Wt6 a<Jsr Jj(f'Fjfj 'm~J..k~i-±1~- ~:il:Jj\]J.ll)E'-1 250mm,ii 

xtitJL~MJ-ftm*W, IO*~:IR:~.ll ,JXlkftti7 ~fl ii' o . 
2 *~~*m-±~---o -~m$m-±IW,-A~ 

ff!§±!lit ~Jl O. 2mm iltfiitltHCJ' (f :ltf! "f' Ifi r:f:s-!f 11'T 
O. 2mma<Jfti'ta;f{PJ ~ ~fill: it, !If~ ·1i!j£f!!f 1t.fl ;J'f!f :k. T 

. O. 2mm • * :::f' :m !It ii o 

3 *~~~m-±~~m~~.~m-~I·--~a* 
~~ WT?&ltlfl, m 7-:i&r Il!FJr~JF~ tf(J it~ ~?Jtlfiijl ~1i*4'~ 

rm tttJ 9; -tt , ~It! iitJJ gc ~tt !§ ia 10 tt tt<J 11 ~ a ~ ~ w , Jtt ~~ , :ff x 
~1ft~tlW Tiftti!ff*J@f~J!. so-100 ~~$:~f!Jfl1f~~:;Jt, 

mi.ttt ,;(Ef-&M~ftii ,»f*Jin~i?~~Jfiat_:tmUl:fiT1fl~., 
mM~~m~~~~--ma±~~~~~tt,m-ttm~ 

-~a--~~~*~,-~aa~~~~m§±~mr~~~ 
&fliiPJI ®4ftil-t!hti(Jml'IBJ .!§tlill±~lf' Ji!~!l~.ifl-1r Ji\tiE Ito 
~~~ Ji!~JJ:;t1JU'-1 40mm,30mm .. 2omm alJ', ~inF~#f;I~.f* 

~/RJ¥If~~lh {(a~mt, Smm (Bll~·ftfm-flfgf&iJi!ll~ mtfSJ'1-}jlj 
t 

!fl~ 24% ,3o Yo .. 44 % , m Jlt iif JAL~!J!' Fi! jflJIJt3! ilJ tf9tm-M 7:., 
~ ltt ~~JR&'~ A :fi JE. t$ ~ JJ JJt o ,Ut;~, ~ i*.J ?~if ~fi Jl, :liJXifll 
ll±ta~troiffli<¥:tP mfliT~fdlttCJMjE, ~~:mrF: 

l)~~ ~fil!±M~ii:i.t~fit BS 8110 ~~ ,-fii.t~~'1 60 &f 
~Ift C40 $'1±JfJJtfRJlii!P~JJJf~11'~ 40mmo 

2)*mf ACI ~fttrf?I!~ ,WJIJ:!:~:kr 16mm Qtfltp fz!tf(JJJ 
lf~~ 50mrnD 
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3) a *ll!t!t~~1f *'1$11t'ft~j£ .~;r~tt9~m:J&~.~ 1.i!J¥lt 
'-150mm,~P91;J 40mm. ti(~~ 2003 &Ftlimi ;tfJ*JMffi&f±lltlt 
¥4itttSI11iil if:'»t-f!JJJ ~1fir'1 30 ~~-ti,~ iti~ .. ·~~~-ti 
±f&fl.1j\-{¥~~,IJ.nf~jJU~~J13 30mm ®~;t 40mmo {i!Jft~Rt 

'1100 &J=:($Ifi,-li~~ifi;fli,~~:ijtltit~ ~ '1 40mm,.~~~~ 
50mm;~ .. lt~7Jt11:ifi~~-Jg 50mm,1l;t"'1 60mma ~l§i.1~tff!k . . 
89~1t~ .. tt !§"'=i ±:li:fi~ISR.~JJt' fi:IP ~ J.J lf~JJd '1 50mm ~ 
70mmo 

4) "ml< ttll!±!li~if!Af£•M >GB 50010-2002 ~jE,.iff 

~t'A rP1 tM-~ trr JR PJlf < Mi&~~UJ.ttMtllf±:ftiii ie1ll> ~.ooz,J,-=f 
40mmo Jtt~~J:E~~ Jlthei I. ffi. il& ~ Z~ (}}!tjt Wfl: il la 5..._ 

• 

10 mm) Jl fijfj !j ±. & mzA-:f.r IRJ ¥F If. if iJ(J -(¥:JP~~ >Jt '111.. t!-~ ~ 
~J!JR£~"7 50mm ~ti o 

m-~~~~~~-~~•±~~m~tt®~-tt•~m 
~, 1i.!j i~lr.l\J;t~;ff1cUftttJJilil-lt ,if~ ti ~**tt~t11., um:!!~ 
ft(J !J!,j( iti tJ 15~tf'Ji!JfJt::if'ml 1j\ T 50mm ~:lair~ o 

~-*~*~~~~~~~~~~,m~~~*•~m~m 

~-----± MJiitJ!l]j!JJJlo 
ma~~~~~~-~,~~~~i~~~m~~m-±~ 

FR1 ft: Jft ~~ , tE if~ tt7i iii B510C :fi ~ iU! ~ :tP fJ t1i , f!Jt:ff \tititJft ~ 
RI~ ,4'~ ~ l:&m!it ~~Dftnn w ~*111Uf}i'!l!B9fl-o· 

m ** # 
4. t •. s *lkfFTWJ!ltf}K&:, -~llk'17"*i1EB<l51lf~ft~.ffi!~ 

r32. sMPa,,~~j£ • .:::~;J&jElttJ:Jj(lili±..R*JOttili:Eltt&:*m 
~1Hilt~7J<t% ,Jlim 71\{iklff.~~*~ o 

x -T lti 1Jc. ii It±* Ws &tr f+ 69 ~JD , 16{-fittl.1£ , ~=1' ~ff t!lt 1t 
m fF m Rlf , fr* m iE -~ * ?JB "if JA ii n tJL * llB , !k. w 11<..1.!lt ~It Ml 
,Jc.?JB "*111K~•ik*t1B .. r• «t •~ Jj(?Jeli +51' ~, Jt tktt a'-1 '' *~ &tt f*llE: *m r.E •ti:*~ .. fit 11~ttiti:7.k?& , tt m x fll! fa fli * . 
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i1B 89" lil~~~fljj!" o itJI: ~ '1i£1ltk7i.W~ff:fiiJit41811!~'4 ,lf 
i!iEUst1.J<tJe-1f sYo ,__ 15 % ®--a-$J., ifiiltf&=1-6li ·~ ~*~ 
~f'=s'.t:MJt$~* B9rq;;itit*4lil.ft~:RB9iEfift~$*4 ,:Qo ,i'6f4: . 
ftlt1ik7K~ftitf1t:fi" 20 %-10% ~tt~- '!PW-fill' ,j(LIJ j<Jl@ 

it!t7.k~-1i 20 % ,_50 % tJ!l.:k.Ll.J11tmt~'~, ~~ie~ll!tll<WB~· 

:ff 20 Yo "''o Yo~-"~. m T mtt A (j(j r *" ,.'* "° ~ f'P ~ .im• ~~ 
~-~~~,~~W~*~tt~Wm*~#eti~*-MIW~ 
.id ;m; ltti" *.I~ , jft If±:±~* .m ft lliill.71< ~:wt ft )II i£ It ti&: 7j<. ~ , -

Alit19**4:i!fi~ $.J, Ifi tfl Btl~*Jft.*. Llt~itll~ .. ?ftift 
nttJJ. ~ $1~1R ii fttfl;. ~ '"' t@ , t& * m ..t. ~.::: ~ JJ< ~ Sij , w:m M llttit 
itfU~ltE* It, Lll.fl&i¥~'1<11&i±~!W:t. 

1£ -~ f*t!k tt ~!tit~~ 8 fF JfJ Btt, PI ~ *i Mff t!t ft Lai~ :1' fPl d~ 
~m~~*~~~~~~-*~· . 
4. 1. 9 V-¥1-itM tif11~1$ ,filJl~fte~J ~*ll-± B9itt'1-* 
-~~~5~~,~&~~~~~r~~o~~~~~~~~* 
flill±ttm~uflltt:k,-•~~Ft&f;!af. 

~-~~~w-~--~~±~m~~aMtt<--~~~ 
_ t!,i£-'tM&JiY: .. ftltfkiftm~>Jte:1i-t-ti:~ 20%w._t,@ 

1''1'1'¥1Kemft± (t(J~;m:~•~11, tt- ;J'E::et~, ~ 20%-.. 

3 o Yo~ x o J! ;~ $' 11"11<~7Jc. ~ t~ ~ta # flt JS , tE: fQ; ,J<. ml tt < o. 40 ~ 

o. 45) lf\f, ~!l1Jtl¥.f ff lf.I ;t ftb~Wtt~1f~. 
-A~-~~--~~•±•~~m~~-Mtt,m~ _ ae 

--~tt:t.rn ;tttWJJ<.AmizJI :Jm, tlll± ttCJ i&-m rYJ Rnnx. ~ i*•* 
=r s%nlfft~4tr-~,mJtti£11C-t~E:liiffi,m 2%---5%1.rE:o 
4.1. 10 *-~W.f!Jljznr = 

1 *~*~tt~.ma±R-*~,~~*~~--tt~~ 
· ~~~Hf~omft±~~~~~~~~RM~~-R~~* 
~o ~llJL.akJ!:m-Tfti!~fiilli5r®oo~~.3:~-Sr&~R .. ~~JL11 
m~-~~em--~~~m-±~~m~~,~~~*~~* 
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§ ag tt• ~*-ti:~~ *'J\~ ____. ~ , :t£:afJ ~ m -r , ~ ~~ .liil fl 11 a9 ;fB ~ 

m~m51 jfgff{J Q m-±t1t~m, m 1'"*1-iYLl*$!t* ,*tf-"j&liljET *, ffiiJJ(~i'Y~9filf£*1l 1f $1-faJ !l~m~, *1!t'1f w, lt rp ____. $ :Stm 
-~-~~mfiw~m~±-m,~--~~--~m•-T* 
ifi ~ Rl fJt1J<Ji a Jk~ £)6.Jfj J&m (ltJ Ill !mt 'm ff ~ti:~~*' JllU ~f'P 

m~ift:k ,tf!it-::t:fll r~* Q 

trt!~±ii!1t:CJ:fi 'Ji, :c; ::r;r:i&~, ~=f JiJ liJ D9*VB~lJlU ®: 
i;il,~~?lfID~--!£ 0 ~r~::k,JNI*~*' ~iP~®:~B9~1«~ 

*'*D-~~~~r~-~-- 0 ~~-~~#a*m~±~ 
1fttJrn.7j(j&iif l(llt~~ ,ffijJ7j{?i§.~l!Uo ~Jl"t ~ WJJj(ffi*£±tJ9:fl 
T~~/f'E::Ji::k, la~S:Ci 40mm ~1r6 

•m~*•-±~~~•*&~m•M-mY~wa~~, 
Jt;µ".rfl :ktr ~If' ffil ::k r if 1£ B9 1I4 , 1!f JJlU ~ ~ Pt:il ~:at o 

2 ~ =f~*m-±~~m•~~-a,~mm-~Ma~~ 

~- ' ~ .lft@:ftjt~Jtl JftiP ~ 
3 ~ ,?i-T*~t~titlf±m~J~l1 n[lB~l :k , *li±~M7k~ 

!j 1f;f4ff9~ta JJ , jt;ttJ!tiiQ~ ± ~f*~R~fi)E, .:Ptlmt1f~JM, ~I! 
lf\f w me , x~ trt It± if 1li :Jc ~ iii~ fll m Q ~ Jtt l?Ji 1.J< ~m M ±tm:I ~ , ~ 
ff *4*~itfiU:F*&~$tJ o 

~ J1R ~JI! re: 10 ~ '**ijt to T "~ E: fi!Jf:J tijj r&" ~ ~}E , ~~I§ '1 
miP*~lt-.--r (c1 - ) ,~~ma±F!£1i1t:tl, t£&lifn1t9 a9~~~ 
Et4" ' ~-1tb :i£ ff !lt J!ILJ5 ::ti~ -OJ! m o 

4.1.12 ~~~JJnm:J!m~IVl",J<ml!±B9!;~ttB9¥~z- ,mm 

~nIW~~m*~m~~~m~,-mT-~M~M*~m~ 
~ ~ o 531~11 M ~~?r:bniflJ ~tjrf~, ~~a 7X1~~1.m1tlJiattmfffi 

~~>J{o 

4. r . 13 ~1.Kt!ll!±~®Ju~,.k~m, ~m-±*~JJ..fi~~~ 

lf j;tt ,t;t~~ iu;~ ,£i~>Jttl-±:8lI~J5/F1f I!• ~jjrj}!~ft~ 
~~-9~-- ~ ~TD~--~m-±~•~r~,~EMm 
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-±"~A-~t~Mff-~~---,ey-~--~-±~~ 
-tt,~~*~I8~aB~~7~-Ao~ffl ~~*•§±~ 

~-f+~ffi~,1#1Ja~-mm-±B<J.i&*'°l.illll16 ,~frx'f:tttJJn . 
T '4 Nf ffl jf j{i ~ ~ flP .&-t~ii~-bt~ffJ~ "J!-{!l!Jfi ft-#, . 

< 

4.1.14 **t£M*X~~~tail4 a9~ilL.t:..Jtil1mTX't Cl 't 
i[(t(J~ftlJ')j{ 0 

--*4 Ji ml~ I~ ff!-± mt :1:1' B Ji1t "1-1'1ft J'iltt ff ilff! ;tf B9 ~ 
m, a:t Tjllf"'Fill*M~:LmrJJ< .. ii:&7Jt~fl:m, ~a-ma±** 
iJe ~ ~~ :bn $J .:p * tt~i - ' 11 JIJ m If± ip tf(J fl$1-Ali"-t.S f£ IJiJ"' RP ';ff 
~ f ~la ~Ji J.lY: 0911 Jt.Q , IE Jtt :ff: Jd!"F I ft~~ Xii PJf JO ~ 1.1< t1E ~ * 
~M~--t~M~~.w~~---&m~a~o~~~~m 
ft±~*Mt~~~&~~~,~~~~m-±-~~**Mt 
4'MLCJ: 3kg,~4'-¥IftiiJ1itJl~ 4. 5kg,-m~~-~~*il:liM 

?1£±4f3L1f**i« 1j\T- 1 .. 8kg mt~:!(~, 1. 8--3. 8kg BU"'1iiJ~ 
' 

fe:j:, *.:Pa. skg at~:r- ,~t:ij(iflJt~T- 1995 ~ 3 ~ 1 a -!iE, 
»t:rmz1rrrfi~ .. itkrtcil .. A10 .. e **r:k~JJctm .. ~liUU* 
1f ,1Jc.JJQ,f*~ifll .. it ~~ii!ilJ&T~~ tUll~#~rilBffii 

B9 Jt $t ta #Jr~ <~ ti§~ '1: ¥tJ > &!, ®t ~ ffl-0£ M~r »n tru , 114::iL11 * m 
a±*$A-~1.&Sln lkgo •llJU J:. jf~,!llm:Jii.Jl4i.ll.1I*I&" 
lKfmlf±a:f:i~~tt!M~,fitit•<Na20 ~fi)::f'fi:kr 3kg. 

c1- *•jfj~~lttlM±~agflJ&-t!ht~~u~tfi~it!Att(fg 

3::Ji~-z- ,mz~7J!-~ltmo ~T-!P.:tk~ft-,t£DG1ti'J 

IJJJJ<tili±mt,. 11 ;tmFfl~ftilJ flll±~f*Ji It" "'<JJ<t@, if tJll rlit 
$1,ftM,#1f-11'~~~1JDillJ~)~~ a-*:Ito 

~ c1- :tE ~i-± ~ l! JIJ- )E tti ~arr, m 11& ~ 4' ~~MM •. .itt 8'J" 

~-~~~~--~o~$OO*~-~~~~m-±~~a-* 
fl f$Jtf~ laJ Rtil:•~, A~:R{I 111~'15~-J!{. 

~ ~ ACI ifili'±~~iitt:Nf,fti, M,}E~ T -7.Jc ~ltttJf:JJtr 

~tt!I!± .c1- *t/FJ.ltlS:CJ: o. 15 % e 
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s*±*~~--~u~~-~.-~Att•*~-~m­
?llt±, c1- -$-t~s~ o. akg/m1 ,-M:m-ma± c1-*•~B 
xt o. skg/m3

• lrtli4i.ll.1i*m1t±*m 4ookg Mf(j!if*l-tf-JJ, 
o. 3kg/m1c1-*•~ iS lrl-$1~'59 o. 15%1i~ • .I§ ~mJ~~X 
1£*8 fill 0 

lil ~<mlj!±ta~iW !A. itli:it~mlim~> ~ ~j£ma±1ltt 
*4<7J<tt! "iitmi#~M"jlf.4 *:brr1flJ ,j!f!~Jj(~) ~~f AB1Jl:]f{-=f ia 

,.ffi!~Srt.112'1tt*4m: ~ 0.1% o _ 

~IB:iffi!-tlfr(t(J Cl- rhi~t«lt1£1t~l:kC~~ 0.10%--.2. 5% 
Z.raJ> ,Xiffllf±e<J~~Jitlll± 13 :!tiBJJ:fi,~ lt,~~Jj!JJJt,JF 

~-~~~-~~,m*m-~-w-~~-~mm.~-~oo~ 
;"1f *!tt*1a9~ilft..t. ~tlfitiik~I@B9~S: ,t1w c1- * ;J'~MI;:r 
1HE tlf ;fJ ~,bi :ft 09 0. 1%tf9~j£0 

IV ji I 

4.1.15 l»JJ\.tt!lt±:&fi.IflJ&Bt~~'*~iitr.kjMJJ{Jk+* ~tblA 

IrtftiE~1¥t~iJt~ r:f*tt~ o 

*~~~'~m*~-AmA-Iffl*~~--~~~~* 
tt!lf ± #-a-!ftl (f.J Di! tt, ti *1t :f.13-1' .tr. l! * 31Ui ~~at raJ, liJt~ 
nJtiJ tllf ±as~ ~tt ,1JL-tt*1:tit.Bt§ It G 

• 

4. 1.16 **;tj"~*.ft~,mtm-±1eiM B<JJ1:t»..U*4mmt..t:~ 

~ Jll(~~fi*f:k/FIRJ, iJf .m 7 ~ttitil*JfJ tf9.mt?l!:ttMtmfl:.t o 

tt!li± ~Jc!iM-IA~ 28d tit.Bi~ll ft! 1iJftr:althli:I: ~ ~~ . 
m•.~~w~~~~aAmtt~*~~nM7ma±~-~• 
J1,##1U:ll:bll7.k~m:1:Ji\ttti15JJc.mm~~~1 .. ff:'1-ffm~~ll ­

~¥a .~~-T Eb~7J<f!J*~:;lc•tr91k.ft~f!tl&l±1f!l,if~ 
f£r4il£~~tJj;jo ' 

10llf ti-± tt:ift ~ ~ 11. 31.ftttl M± ~ iiitll'*tft~J!~ tfi. 
~~-~~-~*fim ' W*A-*•RA~Btt~---~tt 
~-~r-~•~~r~-~-,mm•±~~~Mattm~~~ 
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rii.18'1' 'ftb~~ !lif egiJfA f£,fJttfjtt .. ttit~fftt.tt .. t;t!Vtt~tt* 
tt ata . 1-f ii! IS$-Ot Rt* , ~ ~ ijg B. ~ !2~3'& tut • ·m* tJB m -&/F ~ ):! 
flt' ~*-•itltif~ '°IW~a, ~ifitj II;* till± st]j(mJU:fl~fl 
4'-T 2sokg/m1 "1JRl!~f1.~,tamt;f'~1J'r320kg/m3 ,~J&r 

*W~•tt~~~~m~tt--~~-~,*~~~M#Mm• . 
AJm~lJ.Jtt. 

ll&#ttllt±tt*~~Jl,'1Tl!.5!'111!±tt&IW">Jt,~f&§b 

*•ft±~~~ma±~u~m-~a~~~~o~~~-u-
lW ::t:iB *~rm ?&fil i!i ~ ~ f& «t , m it f& fil- ~'·"" < $i-1K, r 
•tt ,l&E*Ji~) tf.JJDtiE=tE*-aft, ;itm •~ iSma± :i:fts1l21f 
ttM,(t(J 2~%---asYo ,tt:?£J!~. 

*?Je IJ.t~~ Mit~!BllfttM, ~fn~A~~ rill fill ~fi§tt ,~~ 
*m~±ttn® -~~m.~-~~mtt~-~,~~~~-~ 
~*~M~&~,~~~~~~-~*~~-~m-±~~*~o 

~rra_t.m;:r;m ,tf!fi.5MJMH\i*X4', ~JJ2&ftt*"(i(J.fflflllift 
f1i t1f ff(J 11< ~ ffl t , :ff! lit* 12 ~~ <RP 11< !:5 ~Ii $J' !JSf Z tt) Ilk ft~ tJf ~ 
*lK~,#Atf:s*J&lt~fi:Xr o~ 5 a9V~o 
4.1. 22 tt~1J11IrpJAJIJ1Jilf&!l:it'liJ!IJttiIJlJltmt1fll:tJmJj(tfCJ 

ma,*A-TFM-~~*~~~o~~-~*--~~-~ • 

2~*~~,m*~~~~*-~«~~m-±~Y-,mg~m 
IE±tBt!L-tt ~ ~ lt:k, ~~liil-ll:JK B9 rAll! o 

4.1. 25 fDT :&iI!IJl!tl&"*fft:&i:ff~l~fsfr ,:fln~J6.J.l:Jj(-,~Jli§lj 
7~ ~~J , * 1.t (tjj *ta; $f. ~ , li )ii fr- , {§. Jtti 1.1< 3'&: mif. Mi I tl ..t tl 

I 

~-~m~*-R~**~~*~~-~~**~~~~-~­
il 'J!Jjft-tj!fftfiijfl~fllR: t Jltf! tfEJ~-~ J!if. If Jl~ll:Jk * ffl 
=F jtI • atJ ~ *~--ii 4\ fl, Jfl :tJl!~ll:.JJ( tff JAM Bf J: '1, ";ff tff Ii 

· "1ftJ&~fP ,Ml?Ji*R11.IJ:l!il!~M*31-~1iJitffl" lt&"1r'Iti'f-t ,E: 
*m-~ft*~,w-~x~~~~--. ~~m•~~~m~ 
1AB I!t RtJ JJ; Jj( 1\tft: hY:JDt2:J, IVi *3'ftcJJ: ~Ii t iti! ?k tJ i}t. ~~JIJ A, 
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1ll*JH!ttfsl11.f~a;j"~M:-t±flftlf tft ,-li::tE$-± f;!* 28d /8 '~ 
~-~-Itttt¥~~mnfi~-I•w•M*~~-M~o 
4.1. 26 11&.Iil lru6.U7.kmalftT .!j~fflt¥J"1iitt:&t~~~~,i!!S 
DII!! _ ~fli*li9~- •*lt*i~~:t&~~il~~,Xtl"~~Xl!ft 
Tfii!i. 

1 *~ti& Iit ~ 1.1< m :6lE ~ ti :bn T ~BU* tfB ~ t1$ ii !ti A~ ltti" 
JJ<ttJ1.B1fpg~.-~1!:t£mltf±ttl!Ja <-IR:*il·lil*t£ma± 
~$\:15 24h, ~fE9!Ut£ 36~48h, A.f*~-*Cli, tti ·-±~1.ll~tl Tm 
lE ''=t ti iii "ti!-±~-$;~ itli 11 AI li ~ > , JI.. f!P ff.I~ t.t 1iJ1j ~~iii jf. 

¥ 11J ~ , itlWtJ ~m * ~ t9G =f 1'- , * fi * m w , t& m ~ 11u1*Bi!litB·11 
MAmD*--d~W~~m.~~A~~~~-±M*mE~o 
1m4' i'eil*~ ~'1tli itfft~JJlf 4'-, ~~ w JJIIWJl.mft\ tf9"~ 
m "Jl!at 'Ut SJ iftlitntaI!l (J(J-ll * 0 ~mi t±-'811< ~RP-m ~BU 
ft. m ~ JI:fttJ , .J.k. ~~ - :ii fft Mi~ IW *tit' *4- lfi , 11l li a~ t/l ~ma± , 
~R'f fB1raJIWil!t~,7k tteiP~ e • oo , JlJJ '1~ ilJ {tfli ~m Ii± it~ ta 
it~ f1= JfJ , -03 ~ii r-Vi *Ml At JI o 

•I•M~&~-~~~ma±~*h~fitt~~,fi~~ 
1I:biI!t~M =Bf'F .!Ik$nl~1::. , ~][jif~ ~ 

- **--~MBi:Itllt&*ilfn&:,Xif-TAf*Ifiifiili '*~:J!§fJIJ 
• 

(t(J1.ifk-*m, m:l!m!IAi*1f ~!llm*w ,:lfl*m*?te~-l!ta 
re~ It&" *tit" , it ;f' - :ji! * m,,. oo ~ m 1flJ , m. JJ<. l/B ~ ¥ ~ ~ * m 

~ ~ 'l!:JliiiE11Ji;f!;RJ1±#f~ff(J ~~flrDi o 

2 i!JJ<.-~11:**° <~). r@ijg 1it HJ ~ii K=f m! ~ ffilJ lib mtW!i 
f*lto Jllt-T~J.1::7Jc.*&t!\m ~--jE~tttt,~nlli±~ili~it~~' 

~%~§-~~0r~m~~~~~~~~m,~~~~~~* 

~-- IW~ilfll~&iiEf!JJ ,Jllt-T~Jl:**~ilJ! <m c· m!lttL 
*1'4-Wllitll-tit>!.l'\=f 40 JJt<*D ~~JX;l(lt 10 Jf ~ti>ftiJ" ,Jt~*X 
ll1f~itIW{lJ:lJ~>Jt, ~nil~~*, ~-IM" !itll!±~lfifli~Jil 
~ ,f;'! ~ftilf ±.@Jl:7j(~.!jillf±~ iii liiJ ifF tllli!.r£-*1t,l\ . 
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*:rJl*Dall:**~-~f!, ~ 1if:f!Wj~-tk:1r~. -:fl~ 

me-A«~~tt~-~~~·= aw*-~~*--m~-~ 
. lflJ" :f£~ffll17J<8D!tll:.11<.*mt, iiJ~ 21d ~-1*$li:»ll~W~$o 

:(£'° ~-&ll ~JR tt ~ H9 <Di IJlt, 18 iJ! ;f1 , ~JI 1f ~) lfl3 & , RJ 
~m~TS~~*-~~**'KT~~~*-~~*~~*S 
234C ±2-C l111tl11i1.ktf='.Utt~tt*f£tlj(D- 2 !Jfm" 

a2 •~••*••~•••*~• 
ll ~ tl*t=• 

ll!r<C ll•Rt{Mi!Jlftt) ~40Jl 

7dlJff$ ~-•• .8it$1$ 60 % ' 
·-·~$(21d) ;:a:220.Yo 

M~t1(80~ X2h) ~•Ult -· 
*ill.Cit< -2oi: x2h,fl ,no llUJ> ~-tt 

if,j(fi(~f@l lSh) 
I •f*•-~x .. tli! 

~ 1'iJ, li~J1lfflti~l¥.JiA1~8Jll.IJ:.1J<.~<J&>F.Pn ,jt-Ji:*::k: 
~:(£ 200%tc:5" 0 

3 ~~~~*~~~&-~~~-,~~*~~-®~~* 
fFJflo 
4. 1. 21 *"*~tm-±J:§fi=-ll ma± B(J r.K§lU~ooJ:tt:f!JJJl;J' 

~,m~~~~~-*~mm-±~-~~-~~-m~~-~ 
~fttR, ~-~ J& ~ ~r IA~ rt*, Bf F~ (f()?D. lft ~ 1J 1J! till ±7f 
~~ ~~~~~s•rx~m•-±~¥~~•-±~~~~ 

J.t ' .Jl ~ ;IJ" .rl7.,I( iii! 5tJ ~ .. ~Ht_ !I.' 4i SL Ji** ~ffl." 1151- ' tt tt 
1lfft891ff!:l!ll~itJJ7K~.*1t~P.Jfij f ®~tti&!±if9tl.7tfl~~ 

i!U!ll~~{ljc1j\**U:Bdo ~ft*-m' ~jt~fl1.)\T' 2s-q B'f,Ji)f 
F~~s~~~~~~Tma±*~~~~m~,~~-~m­
±~:ffa,~~mx:r 2s-c at,mr:~~m.1fm.fJ:;ffiiJ~*Tnl 

ll±*:ttt9tn:ttftll ,~mttt!ft±~7fl! ,Jltflt1tPJ~l£~t!&i± 
Ji& :X4*fR11&:± '* .6iltleilX tf:al!.fE Mrfttiai!fiiiI, 1Ufei¥ftll£ 
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I 

.. 

±~7flfo 
ill:t*m*-1t~*i.t·-S~«ilt~-~ , ( Ifi~~~!lt*l 

tu »<.r.~~-) ~~ii :IAiff JL&:f * fJ(Ji!Jii~~m ~m dlt itzt~~~~ 
ti 'Qtf it-•* it~ & 11-m 'iiJ :a: ~m JJj T ;fff ~~PJJrtl I fl 0 

*3~~aa~a~~-~-#~a~~,~~tt-I-& . 
-~ o CD 1.1<.~ iH. ~: r ii 7J< 118 1®*fBB~11-. :42. 5:MPa, <IDJ.k?Jeif.I . 
:I; 1275kg/m3 1©ltt'ii*-J;flfli t@#~:IHlf:s;J.j}j!1i!fil1*S3'!P o 

~ilJU ~fl! NA~ 1~W , !!A tr ~tlf -.fl :ti. , 1.Jc. fli!JD •";ff ~.ft et, 1li 
~- 3 cf (f(Jltif~VJ*.iE~fl a 

(1) 

4-.iE~ ,f£~{«JA!,~ 4o 

• 3 811±M~IJ*it#.\•fl-il(T) " 
--.,. I C.tit ll 32-38~) ~·CAl(. ii -S ..... 3"C) 

S7t tf JJ -~ (m) T('C) A«Sir •••rt ( m) T(t;) All!l.tr •••ff (~) ('C) I 

(t!) CC> I 

-

0.5 6 30-35 36-41 0.5 5 10-15 15-20 
- ---

11'0 10 30-35 •c-'s 1 .. 0 9 10-1s 19-24 

2. 0 20 30 ...... 35 ! 50'"""55 z.o 18 10-15 28-33 

3. 0 30 30-35 60-65 3.0 27 10--15 37-42 
. 

4.0 40 30-35 10-15 4.0 36 10-15 4:6-51 

114 ft.iE ltlt - -

JJ<~Hll~tl *-•&fir Jj(ftlft• •• eiEMl'l l1 •JEJ:ll ia • .iE.lti1 • a.alt '4 
~ 

32.SMPa 1.00 r•B<~ 1. oo. 
ls~w/275 tt•• 1. 0 

w '1~1Sj1.1<mm• *•• 1. 4 
42. SMPa Ll3 -1fil~lt~JX~ t 20 · (kg/m3) 1t.f&.fiiltJt~ lk " 

fl 4 JP~i81fcplliJ~~PIJDMAt!fd8.iE. · 
J1$1JlJil.Mfl 3,~ 4 Jl-BgA~Jfltt. -Ififl-±JJ.1!£ 

2m,;ltJD~inl:~ftt"7 42. 5MPa 99tfiiltt lt!k 525 ~7..1<~, Jj(i]B)ti 

ii 360kg/m8 
t =*tl:ti'I*ni:I,.ptif'1J itifi7f-o 
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. 

. 
T mu == T • k1 • kz • ka • kt 

=20Xl.13X 1. 2X360/Z75Xl. 4 

=49. 7-C 

I*Aflflllf~ 32 .. st,mum1t±tttJ1':il1&1fiiJi.S49. 1t;+. 
32. 5-C=82. 2-Co nuif-~IP.tiliB<J~--JriC~'180"C ,"M£P.j 
J: Ji fl 1£ fl JfJ r *U 1'tl ~ I@'P , :II: tt ~{7] it~~ ;t'i<J • . 

•-*~*~~m-±-I~~~'**7*~mma±• 
I~~~--~~~~~tt~m-.*~~ma±-I~,­
Jlll. 1 -!91J(t11x-ft~,fti8nt~att:aw~~rBJ ,:fm*m God it 
JP] tl<J 1111±31 Jl f1i '"1 ii it.~ (lit 2 ~\ ~ fiE #ii tt ~& (!() fa]-) ' 

UA11Jfft1.k~m - itlffil-i<RI-fttil~*~'lftiiI'*ilf*~m1:, 
11 m 51117( ~ 1..K -1t Ji mi *-2 ifl , RI 11J&11£~ Jl tt a<J w •mt raJ , -~~ 
:bu1flJ tit iif-~*~'*1'$ mJt. mi&:lit~i'l *ltb JJB<Jet1BJ 'I*• 
I"*m**#*,&~M~-~~m-~-~mM±~ma~ 
A-•~.~~~~m•~•~m-±~~~-~~m~~~ 
m.=~~ff~•-m~~.~m•±~~~-~~~~s~~ 
~~r•- *~~~~~~·Mm~~~ma±F~m~~~ fi--- .. * l*Jtttifi ±3f st3::• ** fiJJ<. 1t~1!11-± l\llr fl-iti ill g 
~·**-~r~-~-d*m*~~~~*~~m•~~m­
±•a*~~-~~~-~~-~~~~ .-~~•~w•--· 
{fi;~Ji1G 'f ~1..k~, ~rz:. ft.IE.~7 JiJf~:kf*tlilJl±Ifi tfCJfll*' 
~a*~I~*~r--m~~-,W-MI~~mm~x•* 
;j;*Jfi-1JD@9-tst~ .. 11•r•*ff r¥JJttit$1-trotttU&, RJ--fl:Af 
i)g!&: •• 

4.1. 28 i£*ffltltt1mif:!k B(JJjfift;j ,J..ffl~lftW-f+.I.A~JI 

ft, PT flW itai: I ti fl: 1f AJ Ji il 1l! m , ~ Jit • S: 1)-- jB 7 iX f+ ~ii It 
fR.. 
4. t. 29 IO~tl'1±8fJ~!P:l!M*m:Jf tr<J. f£~ft:J&, :Rtlilli± 
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.. . 
- ~11'~»..a¢,tlll±P3~eg*~~milfA~,~J.k~*-it;J::%~. 

I 

ifii*~-~~-JitE€.i811f~fltllti!-lli ,~Jlt-*illi' Jiiletft!ll± 1&-*'*, w JJJ fgJl, m•tt~!IJ-F '*, tE ~~~-!X. ttt it~ :JJ. 
~-~H~'~*m-±a*m~~*~~*~~~,~~~-± 

~ 

~ tttJM-1~~1M£fR'tl, 1J<m11'-lt1f:5t ,J.k.tfBJ.k1t1::Jit4tJ:Lt-~-
R Pl' ~mfW.fit~iiimtW~ftBR '~-ma± tt<Jtn:-tt. -~ 5 tftf:li 
7 ~ Jal~ tp ~ Wl ~ nt. tro ile-'fi ft~ '{jt-;f 0 . •s ~~•~••M••±~•~n 

•'11I:it ·-~tp ... t£ 

fltWJ (d) 7 14 23 
- *jt tt::.tr o. 5' 

jjJ it If (cm) 7. 1 7.1 7 .• 1 
D•"1 35% t;t• 5.iJ CMPa) 1 .. 1 >3.S 

I 
>3 .. 5 

I 

4.1. 30 J&rifil!fT.$-IJSII~,~@!*Itil.-jEB<Jtl*fft5. 

(;5] "1111!± tt&J::e 4 4C au-, ~I Lt ii* Jl II & '-1 15-C at B9 1/2 o - ~ 

ma± tA ir ~ ilJ - 4 -c Rrr , ,.J<. tJB ,J< it fF m w 11: , m ti± 11Ii:-&ff11: 
!l-lf;o Jk1*~J6,f*-~ll*lt s%-.,9Yo,ift!lf±pgatsr~ffl:kt$ 

7*,!D:~JJo jUlRlJltettll!±B9311l$2~,at~tfii5'1t,{fttlli±P3 

1$ttl~•l1' ,Ji:~~;Jt ~f!Lt$ 4~Htft!* o 

~MMII.fft»& ,R£~1l T-MiI ~At*fi, Jl..~~liEil&l±~:I:' 
Af*.r!lllil&IJlti~f4:11- o 

~~*~M~¥A~$mo~m-±#*~#~m*~~A 
~?!\1f1J ~-fq; **~89 '*~ t i¥iiEtl-±:tE ~tB.:@<:tA ii r~l-fto 
:il-~Mitfff-~ZSR~7*1'1Je<JIJJJ.ktlll±, PJt£~~Jl.illlf ~fff; 
T--1 o t:: ~ :lk-ftt: ~i!-tt o mm r ~ 1* "1J a<J-A flft.m fl~~ at rm 
.1J1tf!I, i&.tlt~#:f£"r\t.Bi ~ D"1::klW1rtl *ii 811.Tft 'P JlU:ffl o 1'£. 
itliat, Bi~m ~ g*ff! If ±tl<JtlWft\tfaJ, tlal±Alt&Jr~'11E 
t&\ ,Jlj&'&Jj~~ '*~t±itJf.M~~. 

~uo~~ *•-1t1m11,ifm&±:t£iEtA rll-ft, ~-m~i* 
tft~*S.Jttle§ ±I@:R-ctia9Ifi,E:*Jt.fllt f!o flllJ~MBifflf~ 
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~~~~~-m-~~~-~&~•~-~,~~---a s~ 
~J:,'lll±Allll!lift~~.iEflo :tE~;~lfi$J~S'"1-15~ Ill 

· ril<Jtaf4ii ,J.i!Ltt:St*JDI~f! D *mif~~-~~Ittjt: tlttifi 
~~*m-±A~m~~~-~~~o~~~fi~,~~-~A 

-~~~~~M~-w~--~$-±M*~--&*~a4M 
~M-m~*~~~~~~~,~~~~m-±~--&~~~ 
~~·~~.~~m*~*~~~~-~~-~-",ey*m~ 
U $1-1Jn ~¥! <:it !tl :ha~*"~"' ;n) ~ii 1Jrt ~ii u *1 ~ ~ Jfi. 

?it!t:hn~f!~Et!:bn~t! 9 Eb =f ~im!tlli±AB~fi-- qi, it~ 

E:tE §IIJj(tft&f±~MMiI 4' fl!Jft. 

4. 2 * '~it>- .ir!*aJ 

I --~~ 
4. 2. t *lit El fir~ ~1~fJ~ttrttJ]j(~*4~Jl~f.iBJlI 10 &¥*~ ~ 

lb° 1JcI fi ~ J& t)(J 11 ~ , - ;.~ 1JD 1'rJ .. ttt;-* Jllj .. jf ft~ 1tt9 611-* £9- ln M 
~~*~~*e¥~-m-*-~,~~*•*~~~-~-~ 
*ffl; ,t£Jd&""FIW§l;*'fl (f(JJkffltol.ll?«!P.mmJS:?k-f!)il 'P ,JDtWJ 
7~*liilli*VJiRCJ:9kx. 

· II it it · 
4. 2. s ;ttiJIW;1.K~--Bgtitt:li ~ flf J1!JU ~~~if~'~~~~* 
IRB9JJJfl!ff T mi,~ ,Xiff$?~1:m1fll, [flj7J<3\1J *1it-e-~~7J<~iP¥ft? 
71<~ ,jtJJJI:~~ 18......,20mm,~R-fttJ7J<ifBit-~JJ<.~lf1J!it.ffl 

,,: JI '1 6 ~smm' nm {f!ffl JJ tr :Yg 1 o-...12mm. 

III # fll-

- ~~7 ~--~-m•~-~ff~ttoo-~•*•*~'mw­
~~~w~-*~~-~*~~~~§tt*~-o ~~~m~• . . 
"€t41JJf+~$.t~, :f£j&r.:cwr:r 'nt m i¥Jlt1tll:ft: z--Mnt Z1*~ 
Mt!B ,MfJ9-fttQ,;fftJLiE "T*~fL ,ltT!l~~o 
4. 2. 8 Eb !f llk t~ T :tt-li1~ ~ iiF¥ JV; ;d<JB , }{-9;! Ii T-~~ 1Ja JllJ " -
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it*4~JJ<iFJt®Mitti*~60*iP~, ~Jlt*:lk-a"7"~*it~ 
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. 4. 4. 8-1 .. * 4. 4. 8-2 t:p~~m~~"1:ft"1~*1-lJJJ:k~:St§JIJ-j£T 
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~tt•ms~*o~-a-~I•~~~a~~*~~oo~*~ 
m t-:!!¥~PJMf1:~raJ, nrt1fl:atfaJ~m 81J~-~~"rr::kiif${ 
lrJi"7J<~~}j&I ;=:J!~~ -~ B9~ta~l3f, ~!d!!~tl M~ iif {~ 
iiltf!~it3.~a.t11J<)l: .~!ailll-~~~, f!;I J&"Fifi-IIM , 
~~,~ft~&WT-FoN~ft~*~~- .m-ttA~*~ 
M--~~ft~,~~~*~&8aMAM~*~M~=~m­
ft~,~*~~T~~#M*am-±M~~M~~bo ~~­
~~ i=P ?.tlU-jE, - i£iP.¥lB!.1K im, lrJJ< mi JiJf 8li8 jlJ ~ il ; 1f Ma 
~*#M~~~~ ~~~~~$,•M~~-~~I~~-m 
~r~A~~*~~mmT~-msm,~-~~Im~~m~ 
>it , Jlt~ aw 89 Jllt* IQ a<J Ji flfi • 11 • m 71< tt & ~ m T" :itl! r I~~ . 
~~- ~~~~-+m5,~-~I~~T-T*~&~Z 
4t, 11n~~lll*F~tlmtlllft,fttb1J$11£ ,gt~!k *~IRti ~ ~ 
*~Wo ~~~~~~mm~-~ImD*~Mm*tt•a~ . 
~~®~~.-~~~-®~~-~-~~I~~ffl~ ~~ 
Ml;~ ~fBJ-&~~~•rrta rltta (l(Jm~. -t&I!~tt ~ llif i.f 
$1-~~~'ll&tltli ~ 0 

t£l!ft~ ~~Mrtg$!J)Elf9" t-;f Tr9~~1l s · 

RlCDH~7Jc. ·~- GB/T 19250, 

jl-ft¥8~Jlli1)t§0*~*4 JC/ T 864J 

ll~¥AJ1<~~*~~ JC/T 894, 

JW$:Zt4~f!§i]j(fi"*'- JC 674; 

*~&-i!~A!Wlli*it*4 GB 18445. 
IV ji I. 

4. 4. 9 ~-~tillI-afr~'~xt£.Fz!*ifi~tJlllft~-7J<:111:ffiA. &ltJlo 

~~~~~*-~~--~~*mh~~m~~~~~~-~~ 
mJ&~fsil· ,~Jb.- ~*~a•. 1'iliT1ft .. xn~~"4f"J=fli"-~ 
~--,#~~m«-2~~~~o~OO~-~~~Ifi~-~ 
it JIJ • PJf 1tl Jlt* ,R !I W ~71<1* , ::F » 7.f< ~ ~ ;j<: o 
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:$lk!a~ ,~fi T 16\*~ pg~' >=t.l!~liSttx~i!ftT ~i&o . 
4. 4.10 ~~~ N:]. 1fJ»:$t2~,lt!iift~ft,ft~~JJB1ftti.Jit[I) 

It~, ~fififi!i!~S&IW~1fi .MI o 

4. 4. 15 ~*f.IVi*~ ~ /iti .If.l. :l::l& r I@t&Il:tfi l=P Bg-ilJ:. 
. 1' ,Jtfi-IJf, ~ ffil, ~,~~&ftif&~tL*Jit1 ~~1Jt11'1±lf~;ff 

~nm~s-~~~~~*m'~~~~m~*~~~*mo~ . 
~**-~M~*m~~rm~--WT~-~-mo . . , . 

4. s mM~*tilOO'*ll 

I -it~~ 

4. s. 1 * * ijij '8 am m *'" 61.i 1Jct& WI 1.1<1i! B<J mm ti tm , iX:A «1 M J& 
r.r~aa:cti~ < tmr w ~ma I> J:& PJf ~ 4t'A! ~m• ~ta.ft m~Wi" 
*tli tt~Jll:t tt9 0 

4. s. 2 fa*i-!m".1KtilttiJ.J<m1i1~~6'i7J<tff#J ·illii~f1JM~!P~=~ 

tt~Z~o~*~~tt®~*~ffl,fiAM~M~~~=~tt~ 
~~~~-ft~~~m.~~=~~~mm±~~M~~~m~ 

_,. ffii tfl 11 :Jf It • fj,. f1J ~ ~= lttt-.r a<J §1j *1't- ~ 
4.s. 3 -flt 1~mr ,,,'fitram~1to-7.J<~liO*~a97tt1'ft, 61.11.k~ 

ili9:11ilimr=ix~t-IJ 1~2 .f-*t@J.fJi~, l:Pf7JM1:1P~*-~Fa, 

=~tt-~---~.~-~-*~----~~*~~*~o~ . 
M~f'ta~-*-~tl9~f1:Ji: &lilt~~?lf~illl'-7 o. 2mm/ do 

II iJt lt . 

4. s. 4 m ~ ffh" 1.kfi §t.i 7.kn! ~ tt * ~ ~ ~ $1- rttJ" 1.J< ~m Ji\t o flt ii UtI , 
!0~Jfetfii:tl)lffn!,J:K#-:1ilii~~JTXtrflliiI1:~~-,§J-

1f 1if Iii' .IJ:. 6IJ' 7~ ~ti :$1J !# 0 

4. s. ~ . ~# ~itltii!itT IJJJf 1g :E~I- ~-*PjP.lJflliii!itrt.IF 

4'~ itll M IW, J0$.{11ii)Q-ft=f ji r1.k~ ~-, li :§6"7J<~*4'iti 

(f(J &I JI. *fl :k "*Bi iii i$ I• , ~ E: i! ff :i; M ~ §&" Jj( • ~ * lfl J:I~ 
if~it~ma1-t~$:~1t&-7J<~~o 
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m # ~ 

4. s. 8 **~~flit, ~;tT ~ff~ it~1tk< :ttJfrltti*Ifi~:IJ(t 
l&:!l!flt )}GB 50208, ~ iti& "'FI ;ft~ 7j( tf9 ~ h.. ~ ~ lRJ *A' mt ibJJ fl: B<.l 

fa:f4§.&"Jj(fi_ .(l9fl*,f«il<iti?tT-I01Jc"$1-)GB 18173. 1 il<Jf$1l• 
jE J~ tfi T ll~J!b"7.J<~~!¥8JJ!:JJ~ttftM ,fJ!'=ftERitm&I J:fliltffl o 

~*~~-~~*AX~,~#~*~~m-·~-~~~ 
~ .~ l m ~Qg1J1j7.J<ti®-~ilflll:~ 4m :Atfitf9 4 ff}, mi-!t!I 
X-~*fiD*~-~~~ofiD*a~•~x~~~~,~~ 
lii*t&~m:•?!f:k,~llllfltitm~ It 

Ht .Mifi:~*IU~i!t*ft, ~7J<1& a9~1~ ~ 2_,,4m "7E: o 

IVi *ti RCJ JJ ir ~ti tttJ m: :11: , ;a i1t, 10 * tt a ;ff * , ti rt,,: Jl!J ~ 
11,rifii=i'"J ,.flJi-ff't~iffi ,fili!J:*x~~i¥i!1~7.l<•Im• ,m 
jj ~ li. 13 llfI tJ(J {!JD 1ft li , ~ i& r I W ~ J.k 9=1 Jj!£ffl R;f t fl *4 ltJ.i *It~ 

JJ.Jl~~!J'"T 1. 2mm. 

~*fiM~~-M~~~=~tt~z~,~=~tt-~-~ 
~1';jJJ-lE ~ tttJ, atm:ft Ji!-~mtt31JJf. 

~JJ~~tp '1til"l!St~~at ,1[W:-JE'm1~~:(£~~, IP'if!-~Ifi 

J!J&J6 ' Eb -Ti!l!JI ~- 100: ~ 11 ilf iJ(J mt ml •I ft !Wtv iitf#i£ ~Ha fill 
9 ,at1Ji7J<*&mI~t5f~ ~}!if"$o ~ 

M~9ftA~I~~#~~m~~-.~=~M~~-~~ 
&11Jf *1Di1X1 f&~ll±tfitfif ,;tE~~mMst~Xij-lli*tiiilitf!llffi, 

-~~~*·~~~~~~9ttJ~~~--~~~~-~~* 
fiil llJ it$ " 

~**m*M~~-~#~*~a~~A*ftOO,-QA« 
l if B9 Kif A tt ~ iff.t !Ar ii 'r.£ ~ i1 ii tt o 

~-@~~*~$--~~ft-.@~$~-~~~~-& 
~~*~ti~-~~**M~m~--~,w~~~-~~~~ 
rIW~m~~~~-~~m~~~Mn-~~~a,ttR~m 

ffl-~Ifi~~~~~-~~~~~~~-Q 
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• 

~*~~~-h~tt~~m~~~~mtt~~A~~*~~ 

tta=~~~-w~,-~~*~~~~~-mmc~•*~* . 
~~-~m,ttt~m~~-MIW~W*&~-~~~*-~ 
mo 
~~9 *~-~T~~I~~-m~mM~*fiD*~~~~ 
~J~~~~~£t-*¥.£~o 

N 1i: :r: 
4. s. 11 fii'"tfl~ 1il1'>Jt ltft~- ,:Jl'-17 ~tiE~Jj(ti ~ffiit"1A\ 
~~-a~~-~~~n~~,~~Mmft±~~~~~tt~* 
ng- , iiJ f£ 1Q; l!!1 ~~~*~~fl ; in PJt ti 11If±JJLf1J' rl2: tt J¥ Ir 
ft\!,~,~ .m 11J ti ma± a lfZ- o 

fJJ#.ti~;f£tJM:t~:«o~ttmat±,:tlkr~~-..t.utW:,~>Jt 

111JtJJ:t:~1' f7! ~ iHl ;tlf !II JilU :ft at fl .1J , tt *- :fC if ,R :tlfl.lfl-ll • 1f 
m~I~~~~~~~m~mN~~ ~~,~~r-~~*~o . 
1f!~~~iif J: 1' w a<Jme* .. tttt~~~Ilimi*~,@!~~m~, ~~ 
!111 ffl §0 }~ ~ • 

4. s.12 iill*m.,-:l:~~JR*OO;J';i:lF-11 ,tt\i-?if!~.JS'fm-T 

-•~*~,=-~-~~--m~~~-~-~~~~"~­
ltti" Jj(tJi. ; =Ji~ M ~ lJla ~ < 1m ±I;$)~ - ~~7.J< 'Ii ftb, th® JIJ '3Ilf1j( . 
MJff!ffl 0 . 

~n,m-~~mT~-~~~~~-~a-®~~~-* 
;t&, jt tmii-M * m M-Pl-tm , rm: -1: ~ m <* iiE , '1 ~ iiE '60 JJ< Ii Mi 
I~· ,lii_~tlt~Jj!, Wfd?ii~1j(tf ,-if J!ilJ~trf;ftl!ta 
4. S.13 **il1m T"ll*41tti1J<.t&filli:Bttf.1*1&it~ ~tlt". 

1 P4t1mf;l.tiif9mtt-trl.ltl•7f~m < ~) B9Jf'-1tllflj£, 
~B§-51 ill \tlt !£10: fa~ , ;f' ~'j' ~ 150mm' ff ti :*it ii Ji ffl flt t ml 
Jltfil~* Jij{~~f§tl jlJ.t '-1 IOOmm a<J M!.jE o 

'-1 TJM f* RO* ti~ •1* jtt , ti tt it~ D: * m *.5 ~t!, ~ 1BC *~ 1ltJ :t£ 
~~*~~mm~--~tt~~~&*m~~~~'~*m~~ 
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alt .-:nw~TA~!l\!ti~• ,~-1iiiim1f-T1t'1:~1i:~ttt!ll::I: o 

2 ~-~*~mtt~-~*~~--~~~T~~*~* 
~~-~~-*G~~~T,~I~~-~~*~~~-~00~ 
f! » ttf Jj( tf9 [l\ Ji ·a 

3 --~~~-~§~~~~-*~~&$0 
4 ?tatt . · lfjJJ<tfiat,lfil\J~tt~~if ,J1d1ir*~bt.11tM! 

•mo~~~*a~m-±~~tt~~,r~~-~*m•~tt 
~ trt11.i~ , HP~ Jfl-fstt RI. ti J:; IUi 71< fi!W. ti , Jl fttJ 13 fl If ±!a~ B<J U 
!MfF'1n3lJI' IU i!iiEISlf7.k:fiWilftitm Fif 0 

4. s.14 .@1txs;,~mJaxJ¥,~flt1t~~1if!!W-,~m~~:Xmr 

~!.ttiltlnntt~v...t 1¥YE ,1J3.JAI~~*..t.~ klil!~ =: m, m:ct=::"1 
Rt' m!*llkntmiitJf 0 

4.s.1' '°*rz!8-~it.-AE:i£m~-~,-~.fiiiE=~w- -
JJBf •=i!~$im&f ±~' fl1£2tlibllllmo :?t-TIJi Ii ~!V'it"~' 
J.i!Z '11-li lM lJl ll JI lk:~ o ~~-&~ti :tc f~, - D!~ m :ft tt ~ , = .OlU ltti 
1.1<. n! tl il n trr • ~ 

4.5.17 ~JJ<fi~Wiif1l .flgW"tllf±(J{J•I:l:~Xf1;~,~illf:t" 

Rt Ifie~ :ct~ , };ld ;ffl 11. faJ ~ ~ -T tit , ffi u Ji , ;ff~~ nta I*°~ ·~ ifitJ 

~~~~~~~-,ft~~-~~~~~*~~-~d~~Q-
15 JJe~»iI ~~-, ~ :#1J1iil!1AtE:'1 s~20mo 
4. 5. 18 tl?Nl±niIB~ ,J1ZxtM*41i1JJJc.ti 'l!O*~:i1J::ff~~ '**ti 
W7~~~~m~,~~~~ey~--~~-I~~~~~o 

'· s.19 **:I: 13~p;jw,=?X~@.rmri!11lti~1&ti11Ei!fr~lll 
Iftlt~~tli. 

4. 6 •• rrti1.kll 

'· 6.1,4. 6. 2 ~JJlt&iO-*li!m~m•*'lif:ft~ ,-&~rlbJ.J< 
Ifi rft~~~JJJ ,@.X'f =-f--~tit-~;Jtt2iflj ~11 iiltQ-1J' litJifi, 
~n~~ra9~;t:1Jt,~1F~~~,PJ*m:a11~71'.mo tf-~~~ 
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II~~-#-~~*~~~-~-~~~-~I@~*ffl*K 
~~*~.~~~~~~*~'~M~m~B~*fil~*~A~ 
~~~~~o~~~-#a,~mw~~~*~~M*~-m~ 
PF :tJt ff! m *{lf: !£lit IQ s , n ~ ~ li1 ~ ~ ~ mG tm il * J m: w ii -t.t~ 
)E, IR.1 attm 'Eil":bu~~-~.li~W:~tl<*trs o mtt ltfj:JJ<~ -ar ~ 1m~ 
± l=f=r ag 4ft 1DJ ii~ Jit-i* 0 

iD4-Ml~ Ift!lf4, lf61t=f~1J<~fl.eg~lff iti1lt, ~($.fillJti« 

~~ ·i118:1 =TE1i~ lll ~1t;fl;f& .~l~i*i~*~, ~-OJ:f:E~ll~ tltn:E 
m 1f ~ilrft ag ~t& -i!m < §~~iH~ ~m .. , tt1if-~m1f !Qlil1'.) o 

fRjffif' '11W Jl:jfj7j(Jltlk ,tttti!lilJJli ~~ 0 

~Jgfi§1tlfpt]~ ,fiijifli,mti ~tt~*lt.i ~G ~J1Ctli.~1 -Jf<m! 

~Rtt$n~~IZ¥*AA~~R-2,tt~~tt~K-M~ . 
ft;~ ftjtJ 0 

~JltiWill<.li!*ffi!t¥flmtl,~-~-fi J!~~-~~o 
xt ;.~ XW.:ft 1'f *1 :X tt1l *IQ :.f' it{& tm ~. t ~ 7 IU 1':. it~~~ 0 

4. '· s t£ ~ ~1.1<.1tt~$J" t :ftt:Ji rta'1<m~fiiijttt tS, ~ llt~ _,. ~ 
1~~Jil;~..tN!Bim~-=JL, lll1.1!~1ft-t&ma±~~- ~ff , fl~ 
Jit~tlll±M~t41.lt•o 

4. 6;6 1t" ~tp~~- ~'"'~ t ~mtt.atm!J6fii*M~ ,m*Jb1lpg 
-~-~~~-®~~-~~-m•o 
4. '· 1 Wi"JJ<F2!m1Jllii1P ,ftiA:J<ilJtJ TffJJf:1, ~:&lil~mm ~It 
1m~~tt-10Cfliiti.t-~ii!m o 

4. 7 nll~±lfn**f Mlfh*fl 

I - M:MiJt 
4. 7. 1 [jf P3 ~-~l] ±~J,l(*f$J. ~ lltr~ = f+fl:iJ ,-~tt*1Jt!-M~ 
-~±~*£,~A~±I$~-M~-~±--~~maM~ 
*U*f.,:mtl!l l(a)P.Jf~ t1*7$1t~"1 GCL-ZPo =~tt:!1iIJWllf!i'!I 

~ ~ tl11 ± lt11 JJc fl. ,_ ~ tt JfflJ 1! iR ~ -ffil ± Wi 1.J<fi 811 ~F ~ Xfi ± .Itii 
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'~tl Mi.1::1! -tt-~jflj\f Bt • z 1*ttlll. ill m 1 <b) Blf ffi", ~m1t~ 
1J GCL-OF o .=:Rdl~*6~iW~~ffiJ ± §b' 7j(fl ( ttl.ft\ '1fttf7J<:tzi) '~ 

m~~~m-~±-~~~~-~~•z--~.~-~r~­
li?M~te~J:J±IJJi*ft,~oo l(c)!Jf~,ft;ftft-iJ-!9 GCL-AHo -

~*mm~m~~mm~-~~~*mko 

·*'·~· ~:t• 
M~a»J± 
$tR3l±I$ 

llMJil.ttll 
tt±:r• 
M1'•f11l± 
=t~I.:$ 
HDPB · ·Bl 

(b)tt .... 
_SIN±Jh*fl 

lll l tfl .&IUfiJ ± 1tO 1~fl 

4. 7 .. 2 IH1iJ±!i,_7.l<.liGIJ5 ,.~'1 ~ ~--~ s .m ~ ~ :!1-~lR 

tfJ 13 iflr.tr,tJ~t!ttfn~MEtt~~ll.:1.k~fm,J!J!~~,J<Am 

~~~-~m±--~~H~---~-~*o~~7*~Aa 
1.k ftff Ji 151.l< mt , HtHfiJ ±XIE 1U ~~ ltf17k ~ft~ t ~ R <!Jfi if ii BtJ 7' #'&tR 
~-$1±, ifil~iJ:illfilhtsltUtl±. ittfFJk:fl=!:lif57k t Pfiluil 
jE ~ r~.\?- .rt: <Ee) ~,ta JS if <TDS) ~ PH *rob lE. Wit* B9 ft!. .\it 
fltnslt~ifti ,~,~flffllVJ~~tM±, 

4. 7. 3 .9~±61J*#~tE:fiRl.a<J~feJ~l!l,~15~7ftblO* ~s#Q 

±tt*4-IO*~Wj-~~ttJJ~J1l1J To. 014MPa,tn~D$1JJ±~ 
$1- .!!ti 7J< m WJ 1JlU ~ «f ~ JX <-ftt as Yo lJ,( l:) ~ v , "~iJ ± ~ t~ iE # £ 
-~*~~o~*-~±#M~*m~-~~w~~-~~~X 
.ftk@J !ft, lt:fzn lfl * ~ ~ -Z tit\ l& f.* II $1--~ff*! $1-. §!r * • 1* 71iJ ± 
-~~*~~~~~~**W@M*~~-~~awmd~~~ 

, . 
• ' b\ ffij iii ilJ ~ * e9 f;j tfJ 0 ' 

II ii it 
4. 1. s -i1FJ±61JJJ<fiafiij ,NJlaS&RJ*JD._ft'Q±lltt~-tllJ± 
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-~ \Jj( ~ 0 J/l. J!:ff {jj 1fJ ~ B!, ffJJ 1IJ ~ ~ 1fJ iij iMl JIZ 30 -- SOmm ~ 

•Jfj ~ llJ 1ft , ~a 1fJ ~ ltt~ 3omm it 11' l\t.111h.' m ii .:C.fi A~ 1f ti 
~~o~~-ftmM~~,~~--~~&W~~W-$~-~ 
±Mtll:tli!~, ~~-~JU; JJ<~il:. 

m .;r ~ 

4. 7. 8 fft~WKJJ±'1Itt9.lff~J ~;*=-KIJ±Wi*fi*4®~tt. 

M£-~±~~x~~~-~±® XM~~~~~~±,~~ 

W~±~~ttm~~m~*·~~~~~*~~o-ftM~r~ 
~-~~~±~tt~a~AIM~~~~--±~ft~,m~ ~ 

~~~~~M~-~±at«~,~-~~*tt~~~~-m~ 
~~*fflAI~~-~~-~±.Ar~~~m~•~±-~X 
~~~~-fi±~ff~-~~I,A-~~~M~D~±-~~ 
4?8 llf!~, tt~tttn~iJJJ!if 9'. ftff1tfi~~?t( M~DK!1±lli* 
fl>JG/T 193, raJ#liJc...t:(£i&rI'1HVi1.k'f i!JJ.le ~~Jll'1±tt9 
8jj!tt!? ,.-~-m*11£ ,-ftJO=f ~nt ~~Jllt?ll~ ,/F~fl:'-1 §&"* 
~ *4 {JI! Jf.I 0 

~~±ac•~~~~~~~~~~~~~~z~.tt~~ 
\!fl,~~ JI~ -lfa.J W ffiJ ±'-Ji~ ifJ ;tflj$J 1:J it , 1m * tt $U 1M Lt~ i\J 
~ !li!t1J\ • .IJ ltfj JJcllstE~tir, JlJJJltii~W JP~~ltfi'1t::t£1!~ ~ 
3~ ·iilillitt~tti~~?:J ·"iltfiJ*(l(J-i*§li*~-0 
4. 7. 9 ta1t ith rIWB91t1i *tf t\ lUX'1'UM~~>Jt, ~~ff ~tilll 
(#J~Ul1~± 11t1J]j(fl)JG/T 193, *lklltb 7 ~ffil±WJ7J<~"-a9tt 
rmm** .1~\i:t-tatilm ,;t~~ ~m~ acJ *~iiJ rfiff ~~liE<~ ~~ 
~fJ±~7kfl»J G/T 193 tl~Ml/i~~ff G 

lV Ji .:i: 

4. 7,, 12 ~~ ±~*UM.Rl" ~~~tflli±~f.tJ-iiit!J.i.~G 

11*D-'*.1S~Ni~W• ,jjf( .tf&1'm&11JM.lftli~+Fm .&~am 3J! 

**--· 
.-n~±lfr7.k*f$J.M~:t£J!t&•~~ifia,t, m=r mtJmtL "~-
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. 
~ti~~~ ±§011';t=t'4 ~1.kJiMJii~ti$, m x'1a ru~mJJ<. ,~ 
**~~-~±~*U~~-~~~~-0 
4. 7. lS •ffll±6&-*tiM*li411iit*J?Pm, Eb =f#J~~-~.15~ 
I~Miifl~-jj!~ft;J"fBJ ,-jfij±*f*4*~fa11Jjf ,~~ ,PijfS&J.I<~ ~ 

~ , a;1 JltJJY. f£ w ft)l ± ·~ 1J<. ~ft* oo• ~fJI *4-llf a ~ffl 71<*1' *4 , •!ti, 
rm~~Iffl*~~W~±~~-~~~o~*~~*~-~± 

~*~fi•OOM~--~±~---~-'*am*M~~Mfi 
~ ml!Ilmt!ktroJJ.eiat, :tEitkrifi ~~#~~ ,pmJ*~ r ~WiJ±Wi 
~#M~~*ft~o-~-~-*~I~,~-*~~~§-~ 
xtatN ±llti 7J<~MJ£11 =trtl ~iilP D 

4. 1.16 tEBi m mms& ,wifJJ±§ff*fl(j{]Jfi~•~~n:JL~& 
M~A~~~*~~ a.-~$®~~-*~-~~-~~~ 
Wf~it~R ,;inJtJi~tiS:fr-tllflf~Mttl ,~llff!lf6M~ffJJ±WJJJ<." 

~~~-o~~~~W~±~*-~~*"~M~~8&Q** 
ll ~ m Rfi , it~ m "° ~tt mm 1fi1±1t01.J<.U ~ * m , 

' ~ I -M:JI~ 

4. 8 .. t J&"F IftDl ·~fll'Mli#~'1:11:lliiitifiiJit1g*-A.ffliJJ~ 

Ji.Jf ,-a t811~ft.~t£~xm:m~~~iE#1l!ffl o M:JJU~lfifi~ 

M;.mm~*-, ±m~, * fli ~ ~, ~ JJt, AA!.iEJtJ!&"JJ<4~'1-~ <.3: 
J:: :!! Di ttiJ?JJ 7.J<) o ~ • "* J?JJ 1.k. ~~ f; , mu w :fl - fj! JS•~ l1ilJ m o 

4. 8. 2 fattlt±~ JIJ l71 El ?J;±f*::f ~it' ll~-TJl.llizid?.f.¥aif '~rte 
~-m~~*·-*-~*m'*--±*m~*IM±~~~* 
:iinltltil~tll . 

Iltlif+ttl±J:§ .Ml ltt± f*mii, ~*~t# A.Mlltl±~ ,-Jt"iiJ ;J' 

itlr!JJJ<Ji!. 
4. 8. 3 **1.Jt fJij iD ~ s 

1 jj~JJ<~JJ: (~~~#t)PJ~~=1>t#Jli~~,J!-~JW7J<PJ3 
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I 

Wll~lf JJntmaZ.-o j;fi...t, ~liltt JJJ.1!1t og :ltiltit~ (fa~ 
~,it A. , XQ mi~ I!> o ~ jjlJ :1k Milt 1J,*l1/l lW a if 1' t.t, ~~ e<J rt . 
JJll'-' *4«~1Ima±> s MJrtt llittmlt±ll tt, &11J*1r-m1t±ft ,x 
l:~JJtrt ,tt~!if;& 1f !l, :ba.tt m ft±, JJ<m:« fRl ft: ttCJ fal M Cl ~ -r 
*-~-Dlt!tli~,*~8~.ft?:i ,J!IE;itttl!ffl£ .. ~**-,Jt~~ 
mm -F1''1~ w. jaJU:*ifiH~P~, fm~ma± ~ill,~ l!JJ H~~e 

~Wcf! .;ws .. tafl .. B~ ,mm::kttt o tat4ltt:tit, '1~*~ lrtt• 
~7 ~~ (l()Aib .mmtt7 Mi*~J&.a~Rtlt<JJJ<.~ =t=11'li! o 

2 ~?l-~.ffi!:h".ltlflt$fJ~-'3=:t{,rum.x<O. 2mmn. !! 
ltai:t'1~11Jl!f~Ji.:1cr o. 2mm. 

3 f+tl !Jt ti.~~fdi tt ~ 15 ffl i'ii lt, ¥l lfi fcli st *1 ti II fdi lt ~, 
~ JQ] a!fi ~ ittt">Jt~ IRJ, ~it~ J.OCtli~liji~iti!ffit- o «~M 

~Pif IfiJUi7J<it*~N>JGJ 155 Jf:rtl~ 7f4r ~itt>A 1:97'11 tt e<J~ 
~ ,Jd :ra s.miittfJ\f~~Jtm o ., ~--·~-&~•···~-

--~- lj\ff*{lff ±Jt> . *•* 11'•* itkttit•if 

a••Jr<m>•iiim 2. 0 ...... 2. 5 l.S-2.0 1. 0-1. 5 1.0(m1) 

••••<kg/f*) so-120 60-80 30-60 ' 5-30Gg/m') 

f+•?ltttCkg/m1) 250--300 150-250 100-1so 50-100 
I 

~s~~~~~fil~~-~~*~~~mm-~~.-MM 
f'.Sl.r ,1iJ1fiJt 1m 2 fff. Jtm:l:itt:bn s m, • 10 ~~fRJ, flfl*111riitt-& 
m~tt~~~mm~tt~T~•~aft. 

4.s.4 at 1~ :kiJ:St~m-JJ<,s&-m*'~~PJji~~m~1&m 

i!l,~iiJ~tlo J\tr~lff*•~r lOOOmm a<J:ltklK~~IMiJJci&: 

-~t!f 0 ~~...I: ,~RflffJJ(it.!3~$ H£~~7JcJf-~-jE*~»f~; 

~Jlt '**)( .Rilj£7ilfmti:klf\f, ~iittS7.K-I, Jttlt Ifi~ 
~ *1if fl 'A! 0 

-~-~m*~-~~R~~·-~~,~~~~m*~­
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~~ENffl~~-G~----*~-·~ft-~-*e•*­
fll ttJW. ~ 00 BCJ ~ 7K , J:f! tm 1f! iQU 7J< tr:A 1r 1.k ~ o 

Il ii * 
4. s. s llfif+*1,ffi'JJ!&lil:tt00f+M, f§f'llltllS~ lt1& ~~ ~J& .. 
lft, ~flf-fl, li s~~JJ-lt ,~~M!'"jt~* .. mm9JtfJJ:htJtfj£.ft~ 
~~-~~~~~~~~~~~~m~~*Q ~~~~m~tt~ 

fig~ tit--~ it ;t .d!twe fl~-+* 11: ~ o 

4. 8. 6 llifi~-1-l$iliti!fifi&mf ,J1il.iJ:it!l!~ (~fD.) n! ,l!jt 
-

m~~~~~--,&~~~r~~-*~~~-~Z-o-¥ 
ittt@~(~ti) Jj! ~ll~ 'filJ;ft± ~~~ ~jt{fktii;t&IDI.~·~~ 
fl. PJJfJ:StM~m~~~~*:4.Lt . 

4. 8. 7 lili"'tt:tE~imiilK~ll~t~.:r.llill±f*. !PJJi J&l&~J 

JJi:ll~;ft ,Ji ±~~}t ,lf. «t!J="±i* f iiJJ!Jlf IW~i=7J<*o . 
4. 8. 8 ~tilfitifl"ai~ 1*1.J<m~M*, ¥:ifR1.k_tftJlj-J,E~ lJt, 
~~51:11'1.ffl~~ 'RJ-~-il-~ (19Jtg~ • . m1Jtt ,iittfff7KJRlt 
~~_.!16,~. ~~7.km!§m~E~ttm, RiftttJiifgy .t;.,ifl.~lt!PM*i 
"•mmD 

**~#-m*~~-~~~±~~~*-~Aa~m*~ 
~B94t7.kl\m~~~;lf it. 
4. 8. 9 **illYJ:fmr I 

1 ~-~-~*m-•a*m~*M~m~~~-n~u 
tJJJm*-lil l:O*~ o Ff&iJt, .Rif t£311!± .P :lmff • ,1£!Pf:t.§M 

> 

16 ~ llft, fl :bu it-68 7k tt , t;t It tt <YD f.£ > , # ~ J.liJ :1t t& !t ~·eg it 
:ti~ :ta~ "1 lit~ '!fl JliO fl W iJf ~ o < ~ M II oo I fi! ~ 1.J< tt 7ft M! fi > 
JGJ 155 i:p~jj! TM ~'11 ~ ltfi' *~M ~~~®~ml tt ~m ~, t£ 
l!fi ~*it ti-mt iiJ ~ J!ft it .m 0 

2 ±W~~~£-~~m~~~~*~~~~o 

3 :± 4=t"Jttif1$ 11'# *4 89 "iii~ mm ~1ll' e !Ill"' if ]j( :it 1J' ' ~~ 
*ft 6~ ~la* JJ !ff B:f)LW tt ~ii~ , 1lil fl: if 3t!JJ< , ;t I~ i¥ iiE;K1f tft 
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fEJU. 
4 ~ ~ 1M ~ "'1i t iif ~*JU ft~ -v Jt.J - #11< ~' lf:-fl: tzt 7Jc 

mo it11t~~11~11~ o 

4.s.10 **iJt~imr i 

t 1¥ai~~;M-$1-j, fsll~~, ii Itx1J,A§t,*lHi ll*ZMti 
*A'@R ~ is- 30kg/m3

, mi na ~m tlf ±~ta.~~~ '-1 400-

600kg/ m1 o '37~Q~t\t,(Wi~fJ*4-lt~ffllflUtilf&lftlt!b~ 

IR*Z-~ f* 11*4~ ,ii; iiJ *ffl ;Jtflk-f*?IJl~tt~ o 

2 §~~~~m~~~*~~~+~~,~~-~~~~* 
~~, j[ {tf;D Ml~ SBS ~ tt lm 1t 601.)( !ti~ ~ fi M JJ& SBS at It l1ti ff 
·66,j{~~J' ~iBMJJ& SBS CJrtttlJiWIW J.)c.~*f, • Z-ft~ lltlaitt 
tlii W ~ * 4 #"It ll. Z ~ ltti" *!it ~i < ~ii ~i M) ~Mt felt , « ;ptr tt. ~ 1if 
ISIVJJi:.!t*~fi)JGJ 155 J~ m T l!JL~~~ tl(JtJJmttft~, ii1t 
~ma1mf6~0 

gJ ffI, ft m iE r£ ta $1J if m r1 ~J JVj" * u ~ iltBil111! ~ ?t, ~ ~ :fli 
Ja- JJii. tit~ 11£ ~~~ff , 1± ~ t1l 1W , tt 1+~ m iffi m 'fl-~ JJi 7.k u-*' err , 
~rr---~~~~-~m*d3~~~~~-I~~OOa 

3 t:f~ 7.k~ *3J. tt9 51. ~ ~ ~ , 1a T ~ t£ 7a.r ~, ~ 1$ it :1! m Q ml~ 
Mo*An*7~~·~#M,~#*o ~~~§*#"~tt~ 
.Yl* 7 ,:ft 8 0 

' :91 El J\\&iiitR 81!fiitill tn:Bi~ll tn: tit 31 Ji! Jii£11$ 
mac11tnr> (mm) (kN/mJ) {N/lOmm) (%) 

ttM•:llt 500--900 >7. 5 I ~150 ~200 ~25 
I _J 

I 

11~ 
!t.&51M •mHF~• ~-:fH%> ll*•(cm3/s) if BM 
ckNtnr) C%) aJ£tt 

I 

' 

ttft•llt 5() 95 ....... 97 85-90 389 -~ 
'· 
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. 
m •1t~:tt 

4. s. 11 sit•r-llti ,m~!ti'f$J1?ft-tttt~ ,f.UtleJ.llf :IC~ 
~>JtFR, 1.fiiJ:i!fria-ftit~o 

4. 8. 13 ~till Je-1t ~ >J< nu 1JO i8 ff9 :tE tt , 7J< ftk , f1J! ii 1f ~ ~ , 71' ~ 

n*~-~~~~*m~~~~~.~~~~~*~~w~ff~ 
*~lilff\t,~1t:~~11111J.1<~ .. mm~~~,f¥1P~ .. -it*mtmli 

IV & ~ :fir ll: 
4. a. 14 tli'it t£*1± ifl~l~it~tttm, mz~lk1ta,_mDti o 

4. s. ts 1Ji~lf9:1ti~*. IE ~~~tiJxflO ltliiJ300ffJil o ml Jlt, Ili 
fi" *-~ mM"-!ltit it~ 1.~ !I~ OOJ J: 11 , ~~ma m ~ ± tz 11' , :ff 11 
1tttt iWm-±IE ilii5f~~~ m1t±~11i, #~m .:r- il!Y, llijt 
~ Jit.M• t !ild :1' 1' ff If !lf*I' ;ta • 
4. s. 16 i.fJJ<. liSfltitit-&tifi±li~itlf l'lJ:l!W#f Q(J§/.j*~~ 
ttfi&o J=ffrf+;fiDi:tJi ,m-?X-ti, ~fi MIJ:• Q *~?X~, lli!Jt 
=e ,ftl] t fl(J& r1l7J<..ifl-llfl: rfhJj{~JlBo . 
4. 8.17 J011Jii•J1'1*, ~IU1;{i#t~ ,~JIJ:A*-11 a , -lE~ 

~ftMtbJ ilii !J.tflt*i±fl.11, Jt( f#l~-S:fPJ11~ r, 7J<fl o ISGlli:f 
mo~~~*~$mm~~~~-~~~~*~~~~~. 

W~~~~~~g--~--~*~~,-~M~-~-·· 
-&1f1fftfilo JliliPllflff~j[lf,-ft'1 200-- 400mm -,lJi:fi 
"'~~-~:;k:Blj', RJ'-1 300---SOOmm 1« o 

• 135 • 



.. 

S.1 !l ~ til 

I - ii ;ti ~ 
s.1.1 iit~~~(f(J EJ B<J~197~mzjtgrI•m~s11 .. ~~~ 
.m.&.ma±~---~~m f'!!£ t$ *lfl-~&. w..&i&~~~1:.1ml*a-ro 

~~ ~ 1i1I~«r, ~ i¥idEI~ttf MJ ~~:i= *"'1 J! 'Mitltti*~ ~Jlt. 
t:Eii~lffrjir .B!m:~ltt;lt~ll~Ii,;M*4~~\I"f:fRj"~,~-].; 

fJ!"W*o . 
s .1. 2 1EfJ~-~~•m.,_-E:.:llRti7.kift~-*'t' tW rli.J&, Et mrmt 
i!-raJ•ft9~-~ ~!it-B:+7tm ~, m ~ *1Dtft-J!£tfJ #~ . 

· II~~ X\t flt!~ 41fallea<Jm!jE1f = f'fl ii tsi , -;fl DiJ $ ~ ~ * ~, ~ Ii $1 
~*'~:£~pg ;¥Jl± ~ ~{IJ!~· ttraJim~'130-40m, fffjjtll)-ji!~ 

=fll:R*¥1=rii~~tt*1&fllf±f'JiilJ:ll:1J,11ff MitatliJl!'17m, 
=:ie · ~, m:~ IYl rdB !W.1:E 1Efl-it89 raJ m. rm~¥~ li:-it~m~UiffJ . 
fB.llI&iltt-'11~1$, l1i aftlj£-ftJJl!~flfljfiif:lfaJif!;3:i a*'• 
:fi"¥ >1t, mt {EJl jfl !t fE3J I! ;f\* ~ 30m, Mi Ill fa] !fL:A7 9m, {~ii: it AJA 
tttt~8B~~~~~~~~~~~~~ff~~o~~~~*­
tfllSJBe~ aom,'f!!IB =fj&"'fitl~~--*il*, W1£1ll1P.Pl!it 
~i& rifi:I~ttttfl"-~~?I*, :JJal:.$ii:a IJAFRiti¥J 1VJ7J<~ 
}IJtkJltf:k:, l§JftIW~** T~~--,:flnii•s~ff .. 1n15i~, M•• ;~-~~----*~--~~mo~~#~~~# 
m~-~-•,~Mm~~-~m-±~~~-~~~~-~~ 
~--~ru~~~~~~m,mmTm~~-~-~~~m~w 
~mm-±,~~IM•-~~~I~-ffl~§~-~~-0~ 
~**Im~~m~-~~~~~.~~~~-~~*-•~m 
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J:. ' m fl:I l m le. tr ($le - ' ~ 1Jt ff! a± 8'1 el fiij ~ ~ .fi Ji 11 '(fij fJ\j" ~ . 

m ,@•Oij#!m-:n-~1t1fJJa9~r~i&firlii-± o ~~,~~H ,f!fA!J 
~itk*mltf+tif!.5, fll-ttrBJ fleiiJJi*-~ 60,...,somQ Pft$-t£ 
m1t± ~*ffl- FSlOl ~~1JDJl:JJtff:&fis, {Ef! $iN'lliJBel2siU 80-
lOOma 1!~4'111: 1ffj:t&~*m l'JCJ - fllr7ifi, (£Mt tt• ilf!ta!t ~i& 
1ItFif IWJJ<.~111 ,Jt:~ta~JttJ VF Rf IW _.ilfr~1>3XS?t < l m 'ti 
~>& _t(f(J~:KJtelJ ,~t:WlJ~iJll~~ta~a9%11l ,~m-±ilfl 

-~~-d~Rn~ - a~-&•~~~~ -m~-m-fi,~ 
1tk$&tlil±!l!l~Jiilil!,l),J!-:1r~ii:fi-~3lt:Jfl,@~~ft~ 

AJfJill o 

:fli!J:J!'llR, *>cfl=Ttflmzll:iE o • 

s. 1. 3 li~Wll~Jllb7J<egttJ55JJ+iS' ,4fJJIJ:lt*m 'P:t!lt(.li:Jj(1.f 
at, .IJ:1J< 1'1~ JLt~ ~mil± ;t'-1~$;)-.4trxt5f m•~ ~ mft±li 
~~~-~,~~-X~T~ma~m~±•$~~~-~ o 

II ii it 
s. 1. 4 m~tt®flt!!ttat~l\~m11, m T-WJ~lli*M1Rtrfl$~ 

~ z~' iii-ft~ ial 1JU IK 7t 0 @3l; Jij _t pjj ~ Jl~ -'A! IK iU tf<J t m 1I¥ 
-~~ma~s~m~~~~~-&~•~~~~*~s&,w 
1ff!-tl:.fl1g 7 Mlk:~ TMl?lf :mf11Slf 3£1tiff 51 g ~ ~m ~-*'r: 
~ ~$liMli:I B<J, ~ Jlt ~Uil ffltttX'f i!~ ~W.l*l'tl:ff!T *6m! ~ ~jjf o 

m~•tt9»t1*~~$,~T i1!if.t ,JiI~il~~-~r,mJf:1:xt 

*&A-~m~M~o ~tt#m~~*-~~-m~~-~~* 
-·**:tttblJ7 .!jttl&f±ltCJ~~jJ,@.:iJ~ll¥ itJ\:,if!~ll.Jilift 

~~~-~m~±Mff,-I~*Mom_w_#MmQ~mn 

1J ~11m, *ltM.»! Ttit-!l!lxftitfnt~&m a 

s. 1. s ~ [S}j1J<.~>lt*~, jm*m T-iJL-(l{J?lf~tt jt 1!t:tt*. !it~~ 
~~~~•aMU~~~-*~~m~~~~~~~~~,~­
~ 1.J<.~4\lU B<J, ~jlD ?l':~tilJ.t.llrJ:1j' '~*lUt-~ W;-1.l<f&~B\]DiI 
;ft'-jE~Jf, :Xi~tleiiit~;Jt»i:I o Ht!I ~mt I~~ ft '**-jE 
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. 
T1f~ft:JE.flif(J!li Mfl ,:MJJJ!IW~ti-~>Jt, iiJll!S~~fl·J! 
fBjl~Ir. m ~flfl~ ~ 1f W!l~fl. .. Jt~lt:tt~ m 1f jf bff .. l!n 8 . 
~~ , tl !JJ: ~ T ::F *'l Tti!i tfJ ~fJ 13 ~ fif tft I* o 

s.1. 6 l;fitf iilfF~ raJ tl1J3f~~J.m, jtgr.Ifi ~fttl:M*M~, j;i 
•~Ytlts§*jfltl, 63 .:r5tmtt;l!lttfJJ<ltt~ ·~~, r2if tt1f~•B-9-lll 
~'1J&rIW~iiRZ.-o ~&1! 3. 3.1-1,3.3.1-2 titi!Vi71'~ 

a®I~*~~~~~m-~~*m-~7m~~-~'**R 
. Jd¥Jtfflil-€tM~f1:'1'1J-T. 

5.1. 7 ct:1J!l~!&:-.Il:*ff-li:RJil~~-4ff .. -ll~it*4$tJ.fl:' 
JJ ~ R '1 2--amm o Eb .:P jt l'J KC , ii fft .. 1JD .I .. ii l1i. 3£ ~ ~ 111J,., 
Ji{WJ' fJUtrJ!ZJU~~!J> ,i§:f£~iJ!fJ!Jl~i*J~{tf!Jfi~1git3lto fJJE~ 

J:l!tf ~, *~~5£Xt ~ii &.lf-_. T 50°C ~ l'ffi ~ Jfttl, 11:*.ffl 
2mm~M~Mm~~~~~~*-o~-m~~-~~~*­
~~•*Bt.J ·fl•mz*mm~1Jit,~ttmF-lflfi '*~lt~it 
t&.61riiJ1C-. 

m # .+· 
s .. 1 .. s 11: * iflf-tt ?t"' ~u tt c ii JS > 11: * ':f ~ ~ tt <-mt~ m !M-> 
tt*~~~D §tt,ffiT~Fm~~-~~*-~~m~mx£ 

rnJ Jj ' it I& f ~ ~.R v ill~~* f jt ¥8 J'JI :h ~ f.4: -~ ~ ~tl -~ JJ:: 7J< 1tf f 
;tl.l&JJ: 1.1< ff a9 tt All: :Ji lJ.( - T-mt, .=: 5G Z N-1& '1 :i:, ~mt t ~ 
j£ ,J!~ftfJ ~; t ~ i*J ~~*ff.ffl117-ili v 

a. s. 1. s ;a-::a ~5t~am.11:.*-'1J1ttftl'J'Jtt*tttmm~, 
±~J!~~<il~=f IO*:N-*4 ;fl=$~ Jl:.1j(ifff)GB 18173 .. 2 tltli 
~ ,fi8iI~~tPl#:Jl:ttt\rf$~.ll ,!lf;fJff4'iE:$'1J-!l3Jllff~Jl ~1 o 

m~-~~*~-~~*-~M~~-m~,~m~~®~ 
~~~*-~-**~~~mJJ:*~~~-±~-~~ffl,$~ 
m:JlB9:ltr Ifis:flf!m o ~ 5. 1. s MJtJ-~!§~•~itm~,m 
mrA~m 3llB9-~JJ:1.J<~ 41 

s.1. 9 Jjj(!l'&.RUjETeflt#*4t$fl*tt1EflBff ,il::kflfl*$~ 
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tt1'Eli•vt~ '#ttitittitiifllJ!l9~ttinf *~fi! ,J1?J:-• '·-!lf 
--~~m~~~m--M~~tt-•-mT-~tt-~5,~ 
-~~Ifi~iiijo 

~~-J!Jf me#~- ,~jj)f ~~-Ji*M (t{J.ff-;fUfll1fll "'~~ 
&~~-~mo**~~e#~~~*mm-±~am@~~, 
@!t~liil:ll-1f-~ ~ft ,ft5~ 1ft "'it~,~~{!t# tmt1 o r;J ~, Ei3 -T 
~~-A~~m~-~~,~~~~A~~~~~~tt®~llitto * 5.1. 9 ~m a~.H!N~BCJ¥8llttM,±~:ll-~< ttlli±J!tA:fttl 
Jfi@~~>JC/T 881-2001 ii lli ~ e JMtt~tli&Sft1Jtt'1 25 

'" 20 i"i~!l!iJtl.~f.V:1'1( : ~!liilfll ·:tl (LM)$1i5-:R CHM) Wi 

~lt&tJJd ,-&fiJ'7Jtti~~!t 12 o mBIJJl~~tdl#l:~ttilfJfAA ,1£ 
1lfl~~1t*'11fiR111'*1'~JJt ~ o 

~lf.f 0'1 Mi.£-, im11< W1r?F:ffl~ltli~~#if~ , 1'11< iii11* 
Jllidfi*l:fl(fg~~#fte 

IV ii .:r.. 
5.1.10 ~JI!:Stftrgtlltl7J<ltittt~it-lliBlii:~Z?~ •• I:if'itll 
11!. :11:-1' ll ~ a<J jjj{ llil , tt Xit ~ 1fr 1.f t£ i$-~ rnJ II,* ./kit T :ffl 1cil 
j£e 

r:fl ~A 11:.JJ< iffl n& I fl\J '*" # ~ JJl r rQJ B = - Ji JJ: ,--11:.* 1lf r 
fu~tll!±/l'~lit&lr@~, tm-&~~11~Hi tiiti-±-liHtrl"f=!t 
~~-~~~*-~r®~S-±F~-~,~~~~~~~~ 
JJ< o m!in:f+'fi~, *~a:F~jEJJt ,JtEt& 4' Mr.ll:.7l<*$!&.tit~~, 

-M~m~~~~-0=-~~~~*-~~-,~~~-~m 
II±~ .tdttt-ll:JJ<-~~Wi~, ~#ttilll~iiJlliJ$, At*x ~ 
-.~--~~fl*li1 ,~.11:11~. •r.atmrtlll~IJ~!f!,~« 
iintt1-., w 11 &~i\ttlt!flji!~>Jtl!frttt- ,![{!1fmlt&ze~tmti! 

±~~tt9M,~~~---*o~A~*-~~-A~*9* 
M-e<J li&°JJ<eiiJ~. ~ ltt~-:0 !P1l!if, ~ JiitJI~--~ fi'J, it~ 
*~~-,~~--~- *-F~~~~o ~Aff ~~~*-~ 
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th vr ai: trJ , qt 1k x-~~ tB ~ m #tJ! 111 !Ill m , ~ft r- .11:1J<'"' ~:re 
ii . . 
s.1. 11 PJftlJ~J.t*ifft~31tleff:Bi~-~Jt.7k-1.I:*, AtE/lf 

f 

ml:l:Jl-iiE'1JJj((lg-~Ji:J!Uil-, ~ Jlt~>Jt1Eff:-~lt1f, ~IU~ 

t£ Jj I~ ff! 1j! ± ~ $'t: at fBJ ~ -jE IBJ :"'au- , 1! ¥ 1dB-!¥ JC {if: ml to . 7l ~~ ' 
:@JI 1Cf't:99 WJft!l~lm~ ,:f!~iiEJa#iiJfEP ti9*tlo-

§! ;~, ~ 1fl ~~PI ffil j\.IJ:J.k-iE fit£ ;f' '1@M tt<J rDJ Ii, Ai: tf ~ 
IA ~ 6* ¥ ·-ftt J& 45°11f1ft ~t , BS l1i. ii :bn 1t 00 {if aeJ l'!t ' IU fa- Jlt ~ (t{J 

fttr"7J<.MiIBitil o • 

S.1.12 ~*Jti5'~!1f6~ll:*ifffif'J' ,:(£~~-J:iMiI#lff:l~li: t fh-¥ 
J.f:1Jc~~mf~)f'liiJ ,~J;iitt:fi~li~~li-211-;tf:ff:frt $Q, 

wr~*~~~~~~~~~~~~~m~~m~,~~~~~ 

~-&~e~ma±-~•o~*--~~--~~I-~~~ 
=ftts«LE:*.m +~~i't t ~JBst tteJtt:M SttLE:*iD 1£11 Ii!# • . 
S. l. 13 Ji-Bl!W~(t(J-~*f ~A~ ll:lff-(t(J§b"1.kttW t l*T ~J.aeg 
~~,,~~~~~r, tt~flt1U B9~ Mf ~Jl!iE+~I:~ .~ .Dltl~!t.l"tf *1-
!a~ m~!"a~1tfti .at®:lf'JJJ ltti1Kflim. §1 * ,wtJttt*4rmr~Jr 
~t *f M::f'iiT RB~ , fi .lfllJ ~it \I ~~J *1-~ rtJJ ~ :b , xq-JMN *!ft if<J if 9'. 
tt ~ ~ * t'! flSlf ~ l!J ~ nji8 o 

~~~-~~~-~~$~N-R-MM-,~~-~-~ 
iii($~ iii ~ll.Jf'J ";ff - jE if<Jit:tl' ' ~J jjJj ~JR~ J! )llj B9 ft: If.I 'it* f:i! 
~~~m~•Mmmn~~~tt~~~fi. 
s. 1. 14 ~ ~M "61-~ 7tt ~ ~ J1l ?le {17c1J' /F & !ij ~.f *41£ ~:I tro ~ ~ 
' 

· i1:;k1J,~IE Lt, mr Ji~ a ag Jjj{j& J! ir J&& ~, t£ • J:. ~•PM 111 m 
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5. 2. 3 1~-m tllfaflW!±J!tEitl11±~1JUA-~il~Jl*»lE:1ilJ ,fi!ff! 
1t±rc!:ta.-Mt ,t£~nce B91f ?Jlr, 1~ .. ~~iltMW!±~ ®:#ff, ifl 
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s. 2. 4 m~~sm.ata~'P~~marm1~1i:I1Jt,X1t:ts~~~ 

Jt flCJ !It :1J ~ ~ - if! , P.JT l1t mz i!:tE ?Jr m. fk1J' 89IS1tt • 
~~~M~~~--~~*I~~aAMW*~o*ffl*C 

ttMfill±Rt ,Jilffi.la ~-l¥JilXrBJIU!iiJ Jm-fk~ Gorn, S:M: 6om 

Hlf 'iiJ Jft~ JH(:bo 31ifftfttf1.5 m '*" 0 :bu 51 'ff jt lf E: "71-2m' :Ila~ 
ifff~~m ~&tJ~~• x=r o. 01s % ag ~~~~-m~±~ tJt,"' J1'J 

ffl~l.tili'J-~$;k.T O. 03% ,Sift~~-- 5MPa ~~1*11&± 
~mo · 

FR~-~X~±~~~:-~~m~~-~~*~~~*­
tro-~ '=:l!x.tfl AJa'fM- l:li 09 ~ ¥11 ti JJ1 , =: :liX't alI!l~ JJI ln it 
\iii 1~8 JH( JI:* JA- t tit JS'~ iff jlJ.r 1{~ 100,.._,, 1 OOOmm o 

s. 2. s *1Rllim l{~tliX1iili&:±A$t1ftW-!iE • [§:'1J!-!tjj! 
/!:ta~ 11 Mi atJ rRJ Ii t l§ lt'i J.I< :X:X: II 

· ~--~~~M~~~,·~~I-#~--~-~-~~ 
tlo :®JtJ ~lll*D1*.1.l:1.k.*.ltJl~~D:ttft~, j(: 7d ft-eJISJJ*.$~.mI 
:Jc~•tt-BfE*il9 60%' ~~~~Bif ~*-~ iif3'ktf JJJtjflJ agm: 
:6110 
s. 2. 6 *ffl8DlE:1FIJ ~~~~lfktltfi-± ,Jtf£flJH~tf9aji! z -~ 
r£4' ~ ~t1t.as11J.r 11t~"F-~J¥~~ •* x, =:11:-r-1' ~ 1'1.t.. 
flifi ffi1 ~~~<ti§ ±l't ta jflj mt Jfj tt /It~ 19: )GB 50119-2003 ;a 
a. a. 1 *B ~TIBmm .~~~~~m&t±®:~~11J~ittJ;t~te-~~ 
ti, ffiiii-±Jl*~r£RttJJft-fifr/tftiFt£.ll.BiJ1ZJJ. 

ftlftf.ii Ei It 1J tie '9 0. 2MPa, tlt li ~ ~ ac = µ • E. • tz 

(µ E:li $ J E. --5lli ft ttl: I £1 II titJ-JHE ~.) 'it iiJ ~ 
@ljj! £z <lo ~~~l&-it!lf±8,a$El!t/i¥6frli*~1!<m'1±* 
:bD1P]hY:ffltt*M1fit >GB 50119-2003 llfi;Jl: B ~JUjE,Jl.M:tt-ff 

ffj i ~ ~e ~ O. 2,"" O. 7MPa fflf' jt ,~(i $IJ - Dft $. £2 fl'g ft·jc «J. '3 
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0. 05 % ,.J.l,il'1 o. 015 %0 ~Jft,*JkM.jE~~-lft~ttl-±7Jtit:i 
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lEJl$JIU1~$'10. oa%, a *M!flt'1 o. 01s % ~..t. ftli!l:kA~ 
IQ~A!.lk'7PlttJ-1*$:tE o. 02s %-...o. 040 Y. 1A:ll Iii ·~*~ii~ 
-~1ff o ~Tld2~~Mllt!l1llf ± =f!l1'-(l(J #!PM:i:*, ;f';tlJT­
ft:I•'f mzJU ,At**~7-j£. 

~m-a3'Jsfflf+if 10 ~* ,ttm~•n~ll<ma±asl*~lU > 
• 

JC 476 B9-j£,-J*1f1Jll::k»t <Vft*~*> ~Ir8ll: 12 % ,Jli 

~*~~Ba~~r~--·~-~m,m~*-a*m•±~t 
--~B#•A--~~~~6%.*~-~m~&~~~,­
t~lliJ ,~!;]j(ife ,~~1Jp~~-ft*4ff.tEli~ttrAJU, lfiJRt J1llt1i 
~ lfiJtat'J-ftltt<J ~- ltf4: • itjE RI iti!J 81*1flJ, l!ff f~fttlfi!lfill± 
'tc*ttitit' ~ilt*ll~-JJK:jffj tro-• 0 

~ m # ff 
5. 2. 8 ttllf±8.1:1flJ:i:lti~7J<t@,*#-€t5~7.k.it/i~~St~tR. 

~--·~~.~mn±r~•~~-~*~M.•aM~~~ 
~.JA~~9tlilJU~J!lRRJ3tt*'1t~~JiJt~ft:fi;fn'tl*t.ft~~ 

11~1lUf£~~'1Ul~o JJl!fffi)]k~ll< ttill±Wl*. frlJ )JC 476 'fl 
· remWE±JIHJlEJllJ :St'1 =:~ =am, -~~ -- ttitt~ ~®j{ it 8~1flJ 
~ o ~=f~ illtCJn!lf±'P:k~-A5tli< ~rM:~~-it$1- ,JIHJ~ 

Jl1JtJi RJ1!'1ta:M:ff-€tfl.. ft -S. 2. s *ljE~fllf ±D1*1flJegtbJJltt 
~.3:~:1:#=t< ttl&f±81*M >JC 476 rp~~*¥6~tt~fl~. 

mliIJ.1Jii.lOCM~1l*fmff .. IE~P'1"fBJ ~-*'P 7d Ji$J8~$ ,·tfLIEA . 
1f ~iitt1Tmlt4:gQ El o 

IV ji I. 

s. 2. ' tK & rr ·Ii ~ ~ 1l < m If ± ~t JJD JllJ fi)z JD it /ft ;t. "19. > 
GB 50119-:-2003 t:p~~~.~~itl6cjfiffilf±4'~!1E$J~lt•1r'1 
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lli~* ,flif±W°ftJJc.~fF'-7 ~§ttM~~, rltt~t'A~1R .. ~~~ 
--8-~fF~J121£*!~' ~~jllj iiJ '°'j(~,-it~~ la] +1:'115ttltt 
*', ~J1t-~l!l*1'1J!il1tm~at1ttf4,~ , (l(Ja ~ ~-~ . 
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1 ~*~~~-~~~-#~~ma±o 

•~*~-±~~~~~~m•~~.-~~*«*~*~ 
K, JlY-.1*1flJJ8:11'1·: 

(2) 

(3 ) 

2 Ji(Jj(tfe :tt~$1.-JHt1fiJ'-7~-*t*4l¥Jtfili± 0 

1Jt&1fEfl-±ftait~Jft7j(~JU•'1 me ~ ,-ftfJJ.fflA'1 m£
1 

• 

~ mttflJ lDl 1-t ~I! M ~ $ '3 K, 91~ 1' JJlE:1flJ ffl • '1 : 
( 4) 

( 5) 

mc=m/ ( 1-K) ( 6) 

s. 2. 1 o '-1 rt¥ iiEJ6 t1!-S-ttz MJ 1tt1 * ll , ~~ ~ iiE"" ~if tts , liiJ 
ti~m~mR~~*-~•ffW~§~,~--~~fil~*~•~ 
S. 2.11 J&t1!-tl<JWi*tl!l~~:Jli'lff MII Sl, f!!l.dt9~~Jlm 
~ft~7J<t~ltl±t;iitl~~ll-~ 0 

s. 2. 12 ~-1*1flJ B9~rila&!flma±, x!Jm -r!!M;fi"--tttS 
~ftm-±M~I-,Wtt~*~--ttOO~R~ma±-AD 
Dlr:JllJ ,~IJJf~ fl.~m~~ti., Wxttitl± B9~rtibtJ•$:$ti:ff 1lfliA 
f*J[ JJt t ii J& 8Bl1rfl1> t8 ~ il-'®~ !IJ ~~iii& !t eg fl; Jfj' 'JA ii w 
~~~~-0 -r-&~m-±m#M·*~-~tt~-~~-
1*1f1JB911:11• . ,(£ft1MJ!.tl&f±!l~"1~-~>Jteg fitlnt ,j!Jlj*~~ 
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~-ma±~m~-~-.R~~#,k-~~&~~~~~-
9~3lk*o 
s. 2.13 m~ifff:W:m1~illlt-ma±. iiJ~il!£ffill.ii~®:tl!l 

~:lt.lilI~-iiJJ<~ 114\, ~JlJJ!:/Sf;'!'tfMII fi-Mtniitl ,gt4tt**­
~-Oi; J5t;'! 'lta9~-·~, rm .tltSI lll JS"~ iftmW£±m-~~m o 

m-±~~"~~ma±~~-tt~~ -,m-±~~~ 

*~-~~-~-~·~~*~®-~,~~-tt-*-~~~ 
~ £~~m ~,;I;~ lfi:J&ttllDf lt~ o . ~ Jlt • ~ft!M±i!A-Jil!l 

m~-*~~~~~.~--±*a-w~~~~m~tt~oB 
~-m§±~~~~~~~~~6~,~-~fi~~m-±~~ 
!Fil ,fl!.fM-±tt#l:J!Ff8! o . 

s. 2. 14 J§~~:trnr£1! Jj(.jf#N rilAI ,~fl~re•i#~T7'-' ~t~~ 
iiEtistP9lt0'7.f<ml , ~ .llti£J& r JJ<:St~-, •~i!frilflr !1:1J<ai, 
PJ *ffl*~Effit#a<Jjj~ 0 

.ll*~~iffS&tlli±tf9.Q$1JnW, ~~JlJfiT~~~* ,Jf: · 
~m-~~~~~-~~~~~~o ~~-**~M·FR~~-
&ttllt±m ill" NUll\S:IJU . ,Jlt"'t, JiJ/FN:*~~J.t:.1.k~ o • 

s. 3 jf}itf ( :*} 

s. 3.1 Bt~:tm.ii1'ttT <a>, ±~:.1!'17il~~~ml!±~~ 

s ,ll}D:ifltffJiJli~ffJJ1~"1, ~~l&I@-tlJJ<tf(Jtll\ o 

s. 3. 2 **:Alj£tt<JBl!ifl~;JtJ!'3 T il rlJ.i*iiI'°till:JC~Di 
IjllfF,, . 
s. 3. 3 -~11-~tfllitl!l±3CJf~~lti*ffjjJF:\t ,9Jfi1fifli\S 
1Jn J:. 11:.Jk~ iiJ W.£ ~7Jc. B9» i! J&~ , ~ *Jk MJ-il Ji&~ , 1m jA1J<.-B* 
~Rf!QUPJ:f:!--JJ<Jlil ,JA rmitiflJ §117.J< 13 ~ o ttxt § flf '1!l1ft1S . 
&~~~-$~M~N*R-~--~~~'~@-~*W$& 
tt9 ~ * ttn o §! 1~ , 11:.* ~Mi ~tt i;i 1r ~" ~, ~ il!t~/~il 3C ~ eg- · 
J!Jf:Jm~~ .1J51 &9ifltf &CJtt;tJ 0 
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s. 3. 4 ~gilt if ~mat± t1CJm~1J:m~*~lf J!~~>Jtft"if, *Wil 
~m~~it~~~i'sJ Bmiiti*ti ,Jtfllf *ffl~W'A;1!fif1f. iiJ ft.9iflf 
1f !§lf 1f~!f:*1JJi!bZ#~~-~tl 0 

5. 3. 5 .· .IJ:.}jcJf\ffgfliJHJi!&:~jtff""f'}j(tJ(J-·j!Jl~ ,jg*~;i!J3~o 

int :JJ!.Il:*JF ~~~-~, JilG~t!i!Mi;J'JM~, !JlU l1:*JF~1f flti~f}} 

~~*~W~~.~~*~~--~~~~@~o~~~~~~ * m 1t .ft~ 1k m ma , ttJt ~ - ~ oo ~ m JJt T?fr-, i~ /¥ iiE 1VJ1.k•I ttCJ. 
> 

m-11. 
1f fB11€.,_l:t,J', ~*t11E±i£Jit~;J'Slf«latf~, fif1Jlii*Jl11t 

of&~ 1j( m • 111 , ~ii fF ~ rai ="'"', ~ ~ ait9;Jt-t&fh1.1< m ma eg ~ :1t, tt 
X1 tr raJ BE ffi T :foll filUjE. . 
S. 3. 7 XiJ'~ WiiP~ * (!{J ~ r Ii!, jl1'f 1f $&.:if'«:f! ~7~ ti.§ij JI\ 
-;; , mN! !Vi tra 1' ~ ~il , l1i J1t Jttst a9 m~ ~-f®i ~ 1~ fl1 §lj tF wa :n w 
(J(J~)jt 0 

s. 3. s flfl m i9!11'iii~~~~ii-iiT~tela1~at1ttm~ ,-fl®t$~ 
-Ol~ nij ttm , 1fiJ !l RI-~ .mt-ii Jk im ilt , ti!. TN.* 1li iiJ 8 Ht :&1l t ~n ml 
IsttE'f~~-1Jn::ttt~n-t!, mi-B'f:t£'f(l(JJtl lltlB,t,-fF~, ~ 
tt~Jft~J}A!-~~ 0 

s. 4 ii ii 1* 
S. 4. 1 ii. -ti: .flt:~ Bi ;ti.I \i:I: '1Til:~Jit~IfiacJ6111~ m , ~*JI 
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s. 5 filiilil•~ 

5. 5.1 ~ .9!.~WiJll 5.1. 4 *rR*:t&t!FJ 0 

s. s. 2 *~1PlW47 .IJ~ftiOO 5 .. 5. 2-1 ~61;Jj(~:lftm5:\:.mt ~~j! . 
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4m~~-~,m~~~m~~~m~~*~~~-~reo 
S. 5. 3 Eb =f-Biilillltl!'k ~jjJ:!J&Ilf\t rBJ ~sA'-, f!;1Jlt4t}}IJ~ 
llJil 'ft:ll~.ll:1J<ft ~-{¥ii' 9 ~~J.l:*~§:~it~llf.l~~itf!ft' Ii] 

lli.f &~~~1a~-7}tt!ft±iliiiS~ llilf ii .. rf ta ,flJ!*.8*11:* 
-~~~~~~--~-~g~mo~~~~~-~5Fm~~ 
Ja'~IJ¥~ttiI., akn!li*!P:Af o 

S.6 tJ.t 

5. 6. 1 ii~*~ -~~Jll~jf iJI &Ifi»il ]j(,egif ~ flf:ft ~~, 
~fiX~~,~-A~m~A+$&m~~: 

1 il~tfft6.!:3111i±IBJ 1 

2 J(E.fiil:;flt~ fSJ l$mtlI9: 

3 m-±--~~&±~---~~~--m~-~o 
~~**-~1~~~ffl~*~~~tt~,*~~~~~* 

litt ~ .:E "* lVi 7j( l! mt-~ '~ Ji'tlt 1* IUi * t! 0 

s. 6. 3 **JJJ*MJit~§Ji11'tf.iJ'il!lli~*Lt!m~1ff.~JL"1fi1R, 

~-~ J}j]j( W:tte;f-~. 

5. 7 1L c 

s. 1. 1 +~-*~ ~~~ijij, MjE~ tliA t:1;ijffL~i001¥.Jiffj 1.f-fiff&, 
R'1"#ii.r&:JL o JlJ*JR.lt, ~7 Lilli ~1Jp- o 

S. 7. 2 . fil ~ 99~-:f£:1llfti11kr7JC.& PJJ:.Ri, '17 7.f fJ!DlliI, Ji¥lrt 
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'· 1. 1 1-1~1J<:Iim*=FBWfL"'1XJ1.i~~itkr,J<1f m!Jl1t11~~~,J<.~~ 
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~6'j-. RJ•$1IWNf&r.ea9il'iJ*d!mi/k¥J:,m~~~11~7.f<ttrDio 

6.1. 2 ~~~* i::r f;j~fdl~x~it6-T:ll;tjf:lt < t-1>7.J<.«z~~et, '1~ . 
• r IW BtJ I& r 71' tti~IJi *J ~~ w • ~, ~ * JUt IJi JJ -~ 1Ai. 

6. 2 ii 

6.2.1 :l&r fi~~-~ .. nt :r ti~4Jt-,ffi~ T ·~~~~* 

!ftf!J bt1~ ,t$J.l-*1ltl ~!I'~-~' W:t~!l ~~~*if~' ii f:I 
fAt 1-j~ 7~~-f.tl: ~ x • ® w ~ r1 m: .. ~ m , m ll M: ~ tt;i it a& ttJ < ~ > ~ 
1j(f.t~ tliifi lLJ.j~, :1e El mt~~7J<:ft1lf ~IW, ~~ill!~ .. ~ r~ ,7.J<.~ 
11 ll ~,~ii fa Jj{:lJt 91 $ JJ< ~ , ~CA JJt < jt. > 'fl {t(J 7.k .m m it~~ 
&. 

-11~1.J<, lit'J~~JJ<~m-:rJa fl tAI_ttJJ<*itt: ~i&r.I- ,Jti** 
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*-~m~•~~N ~~~~~ ~o~mttmM~m~ 

ta 1tital lJ jf~Jj(.-i*-ft, tif MA tf 1f fe:q ~. 
6, 2. 3 .!:§ .M{ ~ 19: *6 lt , * lkil :t.Jn 7 ~11~ 7.k 1.i ~ff; liffl@ Iii o Xif i& 
r*~* a .. ±Jilli -r1111'ttfP mt±Ag J&& ,J.lY.ii•atf4~*m, xrJ" 
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6. 2.10 !&~Ilif+~t(!~,ff)f~{Il:~ff9Jl'it~{lf:~-7J<7c/J'4' 
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-A= ,JEJlttEtt~*'ffJ*.f*lti1k!BlfiJfl\t ,-&W1£~~J.m ~ ilitJJc* 
(lf: '~lit~.~~~~ 1.k ~ t1f. 

M~~tt-~~*~~~~M$~:-S~A~~-~--
1J<JA~:m ~~ Jf&~I ~·Ji l!P **-1tti31¥Jlft'J, lf 1f <·~1.k 1f), Hf~ 
~JL!fsf11i~ • -iS;t:ll~*~t ~I@~£~f.1~7J<~t;t. lff4J!Jf Jfi 
~~*4*t11f£,lftift~ ,-(§JG:If!-M ,~j}tJf!mlfiSiS:st. ffii1Jt . 
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1lS7.t*mt6JL ~1 mm-lflt, m rm·=:lJtaJL~m ll, n;11;'ciR:~1L 
~ '~-~jc,)i)f ~ )lfl:!'g.:_f+fftMl!lU.fjt:iiJJ. 
6. 2. 13 .,_ ~ 3:1: ~ti!IJ t£ ml '1i I. li ~fill }ff~~ , jt +t 8 ~ 111 ~ raJ ~ 
~-~~-~~¥AA- ,~GW~~-~R~o 

'11la317lt-~~\f@Jm-~,.J<~*,Ifi_t-ft*m~*iP~, 

--~M~*~~~*--~~~~.-~-~**U~,~~ 
tAfflh1Ilff~* ,JN.J1'ma~iii~tli:B<1fli"*~# ,:if• z-~~j[ft 
Wi7kfi#,1ftiiJ*Jft*W&*.niiliA~'1J7kMt*4. 

'· 2.14 **~IJ'J1m . : 
1 M*;r~m-11.~J T~* ,-JN:QJ JflA*WiJi~m~)JitEt& 

M ~ JnU 1f ~IJ =r ® '1 o 

2 '111!rli•31.)(.t'J;J • .f*YE-~ a1J ~ lWdig JiJJii:, ~ m ii 
' . 

ltliifJJ ~*, ~; Jlt!l~ --*'t ~ 13 tt iJJJ B.lt II~~ fil Be. ~ 
3 ~M~tt«U--R*m*~~-M~M~$.~~~tt 

~~*tt~~~~~- Ifi~*~M~~~*·fi~-*~~ 
~~~J.i:k,:ffW*Pi~~s~~::ketflf&taJl.~ni:ttt1fr:Jg$~1l 

ffl~~~-*A~M¥#Mtt~R~~~a~~~,~4~~~ 

l3f!!Ifi~m~~--o 

6. 3 ti 

6.3.1 li*a~~ 2004 4fjt~~< ~:it:il*- )JC 937 lt#fl 
~~~~~-- w~±wttnm~~ = · 

t *@R ftW-~-~~-9~*' 
• 9 ~~flR"\f*.~{IM 

• ~ I .FH50 I FH80 FHlOO FHlSO FH200 FH250 FH300 
--

' 
. ~~~R."Sf1t~· ~ ±2. 0 ±2. 5 ±3.0 ±3. 5 ±i. 0 :f: 6 .. 0 ±8.0 
I 

.. 

2 tlJll!f>Jt, ststR!'!ir~~raJl!f:ll-1¥tft m Jlm~it~ 10 

~>Jto 
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. 
' . • t& . 

:g{ ~ 
FH50 FH80 FHIOO FH150 FH200 FH250 FH300 

•@(mm) d?:l. 6 ;;t.2. 0 ~2.& ~3.5 >4.5 ~5.0 ~5.5 .. 
fiJIH• t m> ;s.ss ~40 ~34 ~25 ;;s:19 ~19 ~17 

tt • 

ii~ jj!JJ.fl (mm) >o.ao ~0 .. 34 ;;io. 36 >0 .. 38 >O.t2 >0.60 ~0.60 

* i o ip , m .ttt :a: a iiJ :bn * Jt ~ !P 4t * tro lil fl, 1H m ~ iiE ft i#i 
JE.a 12 P.RJUiW ffiMl.lf$l¥3~* o 

' 

I 

3 ~lf;JE>jt 'tzltp"tt~~~** 11 J'*' 
¥111 ••••tt• 

~··5 lfi fil 
FHISO I FH200 FHSO FH80 FHlOO 

,I -
!JA JliJ itltJl.11: < kN /5cm) ' >l.O 

-
ti,\.~~*•<%> ;>12 

• -
ti f1ij tic ttl. B 11: Ck N / Scm.) ;;to.a 

•"'1fllif;$(%) ;;a:1z . 
lllllll•Dll CkN) ~1~1 

CBR lllr§JJ (kN> ;;a:2. 8 

8 ii~ II Kio (em/ a) ;;to. I 
~ 

4fttJL~ 0.s(mm) ;:s.o~ os-o. 2s 

FHZSO Fff 300 
-· 

~ 11 sp , (IJ )llJi ii ii If ii.\ IQ Jk CBR lJi ?Pi W. :JJ it~ ..R fl i! fi 
;JtJfltl<J- , FH50 EB =fiJltliltitfl~l]\, fii:W:ffl ~1*ll illlllit 
IQ .;FH80 :& lllJ::lllS(.*Jfl CBR lJlili:hi3tft • . 
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'! • • FHSO . FH80 FHlOO FH150 , FH200 FH250 FH300 
' 

1% ~400 ~720 ~1600 ;>3120 ~4000 
' 

~4800 ~5600 

2% >7ZO ~1600 ~3120 ;;i;4000 I ~4800 ;;:,ssoo ~6400 
I 

it Bi 
3% ~800 ; ~6400 ~6800 ~7200 ~7600 ... ' 

;;;a=1-trso ~3120 

I 
I 4% ~264.0 ~4800 ~6"000 ):7200 >8400 ~8800 ~9600 I 

• 

5.% >4400 >&OOO ~7200 ,8000 ; >9200 ~10400 ~12000 

6.3. 2 il1E7e0t1a±f:l~7k1f~mllB9 e1 atJAl?hll::&tBii\tfl!m:M: 
fl Jf ti: .ffi.Aia ii jl Jj\jj~ *~ 00 0 

'· 4 1' :I. 
. -

Ci. 4. t t'A~ f'J tt7.k~1-I~* pjjlJ!:FJJ n,.fil-fiflr ~,~~n:ESV 
3¥- '*fliiiit•:>Jtn\i~iiV<~)tti-±m, ~It?" .1.1:. m~~~ffl·M:~ 

~ jj $tiL "* 'ii:~ 1-1~ 11<. ~ iJlj ~ 
6. 4. 2 -1Jc1f ?£ie-i&r *M:~ 'fl, ~. f;ln7J<-iltU!AJM1J<tl 

Jfl ,Ji~ifBf)mtt. l§Bt,~~:ffi;ltIArttlln! ~fBJ ,itf!t:*ital 
J5N~AMI* ftcp. 
6. 4. 3 lftf fi!l.!:;~-@J5 ,-~~*~fm~M~fljf Jt:W, Fnlffif, :Jill; 
ll:J5/¥I'1-li:I atWtf JUt7A{ ,~mIMjE*lil ,~~~lft~1Jnlifi\l~ 
Jao 
6. 4. 4 ~ IfiJ ... ~IPJ li'lf:ll~~{ll.~:i!~'Jff, M!tct! B9 ~r1J<)1Df ~U 
mWo §ft *~~raem-~~T~~~~ .. #Q~~~~ 
Jl~,,.,:&t&I-"ft~liT :ft~,tiiI~g-*JU~lltl~, bttlitiif.lF* 
.Mtl:o 
6. 4. s 7£M«~ .. ~itltCxll~lfil07J<Ji!if:>MiiacJlf-, ~­
I.t!lt±fU ,~.mm *41fi ,xttJtu ~-EtalS*, w. §1.;m-± 'fl l¥1 * 
~iP?l:i!A li'tf 4tttatf't o 
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7,1 - Ai 11!, ~ 

7.1. t t±Jt~~:li~fR~,~JlIAJ! iiJ ~'1Bit±~"1~t.£Wl• 
~tt-~~~~~~oo~~~~*~-·~--raw~~~~ 
-)lf£Jl"1-ltt£Jl-~o . 

i9i Hil!l tit!~JI =f M~:tm 19189 ~ff.,® Bli*~x::k*J\, !Ii It( 
ea:8'f~Jlt1HJI*. 

**m~-~~-~mfi,&~~Ift~m*mA#tt~~ 
~,Tifa~Ift)ii!UJl~. ~~*~tlo 

7.1. 2 J&jMJ9f *4tt<J ~ 09:1!:'1TJ!:kT*&Tdl~t±-/J~ o **:Ii~ 
T Jlf~tl$ ~~fl. ,ig~Ifi ltliJX 'fti .. JJ<Xi&!lt *f1:~, ·mlII! 
l¥J §0 '~~ti !i t!Jll!lf* Jti ~ tffl;; ~# *4AllfltIf111 ;ff)~ a 

. 7. I. 3 lfit!Jl (~JJU~Iff:itiBit±-> B;f ~ltti .tl:~JllJAifl:imil 

w , ~~~1AlfF .Ll::-il o .11:-C;ff 3f ~~lit:"-fll?Jiti~, ;!tJJ!l1tW. 
r~li~~*~'= 

(l)lfi~-lti~.I.l:t: it: 

B= Po <r! +_h2 
)

2 #::dPor 
- 41'h1 [tt] t1 ' 

~ tf:1 B Jll ooJ:JmJl:.~flJJ.<m> 1 

Po ft.-tl-Ji(MPa); 
r- jfj2*~(m); . 

h lftiii9tJllj(m); 

[o] ti ±fti.lft;t.EE~IJ1=(MPa), llP 11::~iftii:i.t51lf o 

(2) 3¥-~ ;a:Jl:l:!l z 

Por+ Bn=@ 0. 3r 

(7) 

(8) 
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~if B lfllitEA.tl:¥if ~Jl(m) ,;Jt1ik~~-Jl1Jijllif. 
~T~¥-~~~~k--m-±~ttm~tt-~,~tt~ 

~--±~--~~~~-*~~~~~ff e I 

'11iiiEt.tJA:$:~~mtt,-liJ1:?JJ£ittro~~~e:Itk 2-3. 

7.2 ti tt 

7. 2. 2 Bit£¥ i193:-li":. :if'-OiW~ · Itf:i&.fmftl7JC.Xt&At*1lf:<i: 
~Are~~R-$-~~~~~~~-~~-tt~a~,w~~ 
-:ltiJ 1:J tr fit> , w 13. ~ ~ Jt .r. fl:~ '* ;fn f61L fflf fiJ ,-Jt,;. ~ ~ ~ m ~ 
$ ,!fiimifl:triiIM o 

191-ttlffilt ·~fr* a9sl m:, 11 ~O:tJ int*, mi lit, ttfl.S: *~ 
1o~som '-ill. Eb-=f3f~J5Jf fi 2-.,,am JJ:~*iff, tl:-fi!&i'C, 
7f~ &M*-, IMl!m, m. f6JLMBI! ,~1tilltrM'fl£ ,ilf ll:Mil. ~ 
.lit ,it J!l~ff If *:J!:bntRlt¥IM ~*ii o 

1. 2. 6 t£Jj. Efi:JJJ!JJ!-t£•~s:prtt .. rti:a .. fli~ ,JBt*~~JJ. 
· t±-Bi;tJ xff£ ,~nrwc;;J'tnt1cfAR-, ram: 11 m~ ~, t±-im: 
-&~ g tj:M£.ffi.1JX.~ ,~~I ~~!Wtf":k,!/4-n!~~~fe7t,!Jll t«­
tt f! !U Br 1£ tt¥ -rg IE Z.?'~, n1 .mt~ fl. 4' »tl t£ r:t 11.H lit , 4e i! I jfRJ& 

·:ft I&~ ' a: if\ Jtk Iii ii::hi: ' ii JlJt 1'J ti!£ ' ~ Jlt ' it l11 '12t # ti·- Bi jJ ' ;/!; t! 
-mt Jg(($*-· lb1 Jlt-fii M! jE Bl tt Jl tt fl zkli .1J * o. 5 ~ 
1. SMPa, ml:tatt-&:fjifU~tl-JijJ~1J'r O. 5MPa. 

7. 2. 7 1rri!D ~tt-il 1t m T~Jltli~3M* ,'-.F§fjJJ:.JIJ5WiPWfi 
A•llfiilt±¥~~i1t~fil~~, m1Jft:l.~R~t§:'"7~JJ99 l/3-.,2/3. 

' . ' 

7.3 it M 

7. 3. 2 t±Jt.#*'1-~ 8b "1~i$, .J3.¥"'ttf4.~D~~~~it JiJi~ * 
4t1:,mJJit£\@f •ttii!*X:id1.At*~~tt- § ~,.tt!Jl.I£&iif.~ 
1£*4 r;§«~-a-~Jfl, itJliljJti*itM. 

I Bit!- .. f~•llifmI~t±- ,t£-1#lfl ~~tt-/k ,~llJLat:ff 
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'X1i Jj\, ~ 1DJt ~If jc T 0. 2mm _ a9 ~ ~ ~ ~ fa3JZ-:J:$J #i.1£ 7c T 
1. Omm(J9*-6.~ltk~ R]" *ffl JJ<~~ ,Jj(~-Jj( J}tlft~; i!!Mt1a:Jl1J' 
=f o. 2mm ·~ ~ ~ !!lt.lf f&J *1i ~ 1,)\ r 1. Omm ~ if1 ~ iP m , Ii ijf 7J< ~ 

~~~, m *m&.tm7J<.~ilk ,ftf1ff 1J<.~-7.k~-~ t~~mtst ~llI* 
. m~~~~o&~~*~~®~~~~~~mo 

2 6JJ JJ<m I!± 1~i1l ---JN: tL M /J\, ~it~ 1Jit , :if JM 1k ~ *-W! tt 
-X, X1£ ~ t.EA, ~\~~m ~~ Jj(iJe~~1t~ ~ o 

M~*~--~-~*~-~*~~~*~-.~~-*~ 
fl"§ ~~J.ktle~ ,i11£tamtftJj(~~i~ Q 

7.4 it .I 

7. 4.1 ~JLfitTdU!tJ!tt~tt*~~~*fil, ~_ut,~~it~YE7F 

1L itl& fn iii ~ii h>J.$ Q 

--R~--*~~~,@~~*~*~-~~d~~tt­
~-fL, iiJ~itlf~)j{,~~Jlt~o 

7. 4. 4 ~Mur1F*89~~·*X~~~71iWJli1.K.Jit~f{f! o 

7 .. 4. 7 tl fl~* ~ t±f<: § 89 ~ [Uj 'tt ~~ *~ $-ti!7i' llJ {R] ' !;§ Jlt* 
~~MT~~m~~~~~~*~~~~*o 
7. 4. 8 it~~Jf!frJ t :1a 7i1t~tt.Ml!&:W:,§011:1frlR9° ~~i.#ttl iii 
*-~,~~~ft~~~*~*~~#~~~~~~~~~~* 
~~~~$~~~tt-o~*#~,~~*M~~~~~~e 

?t :trr Wt :fSJ. a~ ?fl th it 7± ~ii it ~ t± ~ ic ~ , ttJflt ia JR *1$1& , ?t t1f 
*1t~?Lft9t±f<.~N: .#1!1J~illiitJIJ7~fl, ~~~~ft~~~, ";ff~ 

ti lt~*lli ¥1J ~ Jfi ;tj 1l 09 JL , J,& ~ iP11£ , ~JrfiiJ :f~ ~ ~ I) 
f,S:fL!f{it$1$:~~iitt~*:f£f±~¥~1&1i ,fli~~iL ,~if3t 

~it it' !!I !ti 'lfl li '*Hf ff fi.7.J< ( im) * ~~' ~ 1l :!1k ~ tro P,l;Jj( ~ ( ~ 
**> ,lf-~:fti~~»..7f~lf\f IW lli1J<it o 

• 155 • 



. 
s .. 1.1 Jitli~ltt*~i1:.i!iftlfil1.ti1!nl31±1Dt~l!lilMil1J~:Oit 

&k&iE1.f:r± ,f!i~ Pi I.ft i:fl ti!P'ltffl, !t:kB;ttJS:¥fflfifi $tJWfJ o 

4t11&l\1lit!J T 1X1.iiif ~!lf!o 
~ ~~-±~~~~tt~am,~1tm-±*ffl~~~m 

If± iJ(J tl /ft B ~IJ!- , f§ Jlt , ~ Fi ii~ =:f itt!k tt 1t n6: a<J ltll 11'.f '1t 
~~~$~~~mR±m~s&~*m*~*~m*~-~~tt 
~r~A~m~.~TF•~~-~,~~mm~m~-~*m 
J!'11iJ8 o 
8.1. 2 m&~~*~Ifl~1' ,X'f f6':!l~":il'fal~tl~li:MJ'-lil 
*'f@J iv;* ii §0 m Mi*" m: :tr T t; at o f~ & l1i ~ :mrF = 

1 ~i!X7 ;~rw1J<~*4D'!liimftioo o ;r~6ifJJ<~~B9dhf+, sm 
Y*fi~»ii~Am! .. ii«tt~-l!~~~li~«~ttmmtt*l-o 
~ & :ff 1tt1 ,_ im f1= m , -& n ® JJJ §Ji* ff: m , t£ :r ti~ !l .P fiS ifr -ttm , 
Mc~ Jd A o tE -----~ JVi 7.f< ~ti tf:t , M ~D 31iffil9'. tt- UI , ltP ~ ~F if ti :t& 
Jj!-&"1r~" ,~ma±1f ~11iu..t.atma<Jitf!Ji!JilU"m~". iE= .. .=: . 
--ltti*~tia:f:i, ~*~~~il~i:t~~SJ&BttfS1f i*titt1tBI .~ il 
-& :I& liil fl~#-& iiJ ~ ~11 *, ~ mi if. >Jt &~ ~ :m 1WJ , ttt m "x& m • 
±;ff tp ~ ~~ l:.: "tJJt ~ !ti! Ji! E: 11'" 0 

2 X'f §lj JJ< ~-..::. .. =: 51 (ttJ &1 ii I ft, JYJ fl~~ >l<_*=lfi ~a ii 
~#iltfml o hlr$1Klttfl.~;!l"~"W!'la ~z,&l!k: T lE ~*11~ 
F.ililtjjf-tWit ~.?J<.B<J~~. 

3 afflTma±~~~~m~~o~~-~-*~-I~ 
~ a<Jtt¥.t. ~ .f*...1:(£~ If 1'~ o JIWfllltjm~lifF ~:ft, JilU ~Ji@ 
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!li!IFJ :W~ ~-~, \llt~l*J ttilJ!lJilltJ "'3 ft, in_, *lilil'-1 TJ.l 
1''M*!titiffifJ ,X.mf~J&Rll~J&iiitU r~rBJ tID*'Jltf .JB~l!lil 

~~W~*-~,~-~~- *-A~-~-~-m~*~­
~W-~~W~o ~~~~~t~~*~~*~2~~~-~~ . 
~X~~,~~ 8. 1. 2 *ftBJf~Tl!-llJio · 
8.1. 3 ~ Jt a9*1Y Irll!l~lfllm~.JamlilM@J~tlttfllJt ~IWJJ< o. 

~~**~mem-±w~~~~~mA*~*~~R~~~~ 

T~Q-~,w-~-~m-~-~H~~---~~~ft-o 
1.1. 4 'I Jtl5Ji*tt!ll±~a~Sl~ftf~j111iMJ 4.1. 4 *tl9*'J£, 

· li~ft11':r PS a<Jll.m Ai 
1 §~-~~--~~~*M-±~OOH,ma±-~~ 

iit:*$Jtllfi7c-T P8,Ji1ft~jj PlOo 
' 

2 ~~~I~~~~~T~M•±•~~-~~~*~ 
P8o 

.. 

3 •M~~*~~IfiM~-#M~m*~~*'-~~-
-m~~*~n~ 3 ffl~fi~tt·•~~~m-~-~~~~~ 
lltt&1~1i ft.:t.1 '6 ~ 0 

**il:bnTxrr* Jt:iiffi c1- rtt~fi~-a ~ li'.ltW B<J Nt 
j£ , ;!:.ld1.SI '1M1f Jt iltfi c1- ~a:~ It~~ ii~ fl·tttl!f :1: ~u fJr it 
m .t\. tt 99 .± ~ ~ ~ , 1t 1t ;11 Xtl" tl.t Tit Mt tt :1& m a9 ml m ~u- 1rl1.1 iTii lf o 

~T-~ Pi~tf1i ~;Mtim1J ~ii4r .. 1irR c~nttill'J c1- r-tt ~ ·It~§ .?&it 
It'* -.RCM ~ ,NEL ~ l;J.'JJl.. :1:?!~$1 )~>jt~ - , ~IJ ~ t'IE ,fAj :Xi 
iE :ft:Ntj£ • lij rm~ :t sti -& ::f' fit A f* !I~< -mm~ a~ JJt > • 
s. 1. 5 \ft# ~·:J!ttifDlbJJc. ~---Ri~ 9 Jil~~il*ttabflifiFil W 
-~. m~~narM~a<JUJ:~ttr1tJR,~5L~Pi-.~!l:J~,;x 

-~~ttm~~~~-T-~~=~z~-~0~*9ff-R~ 
m ~ ~ , tt*-mtt'11£~, P.R ~ii ;:i~. a .. i. s-1, s. 1. s-2 !fff. it=-~ 
< s m iu 4E 1f1 ~ j: .. ii a »n A it 111! It tt '14lt a<J ff! it JHE >:ft !fGJ. lW ms :St 
ttft~~tt~~~om~tt-m5~~DS,~~~~tth~~ 

• 157 • 



~-*'~ftA~~~ft~~-~*D~--~tt*tt-ffi~I . 
~~~-,~£~~~-~~$.mm~• -~&~~~tt~ 
Ji~ ii. t t:: ~lit i'j: Iii 1fi ~ti _et raJ .. tf 1@1 :R 'jjtftl: :Ji=§ 3! ~JI{~~ 
nij '~Jlt:JtijjiiJ fFiit~B9" lt$i ·*fFiE:A;fitiJIJA. tli-JE, IJ!I' 
~m•-M~~m~~~~~-~tWTA*-~-~@~~~ 

·If Ii~ -'f-lttt1J, ,ifE~ El:! JilM.-WJt*M, Mc1i:hl-'4*d1llat#. 
*l:JtltM ,BC.Ji\1JjE-~7Jifflil*~1l«ill~-T~*U*4 fil 3 

ff:St ill*SR:-JJ2>GB/T 18173. 3. 

8.1.6 **~)C~~~J!ltT-JlbfJ~,~.fl!~~-J!~iiM G IN 
;~;&~iilt3'1ttl&Ul2@#~Bt ,X;J-J:t:ii&~~CB. I. 6)iB"FJf~fl, 
llP@it~lfiiij~tf.JJL1iil*M~,~--tttroi!fl.. Ja:et,-.¥a~ 
A(8 .. 1. 6)A=(I--1. 15) '~~ BCJ~fll&::k " "1-..1. 15" 0 Eb !f 
tAi*ll'9:£~ ,]X?XX'f Jlt~".titt"~1g":i ,J!1gia 111. 

§1 j~ ,fll~~~ 1ftt9:Jl, fJ3 TX'f~<a>t15lilt~JJ(t¥J J.1B1!1k~~ 

~~~~~~*~~2$®3-,~-tt~--~~--~tt* 
~*' ep 'E tmiimz ~fl::k1lS1:5**• ._flQ l1Jtl t¥7.k~ e ifii ]!~ 

tt*~*x&•~~&B*•-~~-m-~-~•~+~•* 
e ft lit~~~~ 1tiiE. 
8. t. 7 .fflM~ilJL@itlJJl~~litfJFlil~Diill~Q ~' ~ 09:11 
~*~~-·mT~~~-~~Q .• A~~N*fflaHT*~~ 
-Ra~I---~~-~~~.-~~-RmM•~002~~ 
@ , f5J ifii I! :'-iif ifi ~it tlt 0 

. mR~~-~~-~~~~*~-~~*m~~~-~~~ 
tlJ 9 rf1 Hi IJ ~ Iii j£ , :lif'J r IJJi *. 

flflif itlllllil ifL~:O-miW ,g~~tIJ Mt ,{flfi~~iE~C.rt 
~1t1J.Ht<-&m:t1*8Dt!:fl1t) ,ifJkx~mJJ.(~tlt o 

8.t.s ~T ~!trWtit~~~itB~T-rfl,iiJltlJa!a.IQlll 8.1.8 

Bf m B9 JL~ , ~ ~M (f(J 1¥, 1:.R. "'1-lt1t .* 1j :Im IJ.l jE :1:!19 M!R! o 

.!i :ltk iti lt!tJt .. il.ll Ifi ~~ •* !tM ;J' liiJ , l!il llilt ~t iliB: it# 
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~:tE-7J<ffiilttJjj(,Mt1B:ft-*11*~-X~~~,.JtE8-fli~llil*tDJ 
~~* lif!l -X , :fft X'f ~:Jet21J' , ~iii Wllt.t $1- J3!Z:Jl : 

1 t:J=r , jfj 5' tt-It~ ~ IVi" 1.1< JM it it *4 , 1Ln Jft iift: , j{l fl Mi~ "~ ·!: 
~-~~~,~~~-~~~-~m-~~B*a~~-T~m . 
ifif-~*!Ell~*f $1-o 

2 ~-*m~~~~*~~~,-m~tt@MMM~r~m 
U'4~ 1£2 ~WM1lf: . 

-~ft~~m~~m~~~~~~~-~tt~&-I~~ 
>Jt,$~11~ STUVA .. ~~· Ji~&lilttitt@~-.illZJfJ:Jlmll B* 
~~~~,fl!lttff9Wft~~W:Lt'-1>2. s. 

3 Zfim~~**~a-~~m.A~~-~m~~--~ 
It :«?.-ii, 1t ;Jt;i: ~1& 11 mm ra&J~ ;ff- jE lJJ lt ~ , il JFVtfit xrr JkI 
~-~~~~mnA~~~,~-~-~~~--~~~~bm, 
iiflf{fi ii ag ;g if :le~ J§ ~ ,_ ti:l::tl ~ a<J • §J - 11 iii, Ill_.. Ji t'l Silt 
lf1i1J<tt~ ~ .8tJll'P mllltt1t17.f<.t ~~!I>, ma:t£m*J:;;;f'tt lO* .. 
.tl:JJ< '.R:ll!&!JJil~l~JU, i& El fif li ~~~M*M!Vi11ft1f >t-•~.te: 

· f.1t o 13 ftJ~WtfJ!~frCJjiJ&(lgif* .!j i31*fJ1'fj(J;IJ~ o 

8.1. 9 ~ it-:rt1til!l~Ji~~il Jf1-&1f 11!Jt.f, ~-~~I~ft9{l~ 
+ :tl:bDT-1'ft~ ,~JJ<til'ro~1D~-j£ . 

s.1.10 Xrififtilitt1t'm~itft~,~1:1~~-:ttt1Jaeg:t&S:~t1• 

ii 31 w iJllJ fi JI tm' Iii 7.k ftb:JJ ff'j- '-~~JU 5'~ 6tJ' 7.)( ~ *4 . 
J:#fitlttl-~~ ,ifbtJtii&~~ ,j:fti:t&fk= ~!l~ffltt<J#!IJ 

A~«.-~ jlk «~1tll Z** ~~«-• tt D ,il\*t -!£?di .. »Jttttlfi -~· , 

~-A*m-·*--*~~-amw~*-wm~~~u~* 
m,a~~-~-~~~-~~&i~A~-~~~~$~-m 
*m~-a~A~~*~M. ~-~~-~~W~M@~,*~ 
~-:ii~ A~ tt~ .. mtt~~1.t'1-»mttit, Alfjf)J m oo:&lI B1J '61 
tt 0 w;j~if-4;ff lYf *, ~iiJ ife# 0 

a.1. 11 ~-~Jf!!1fffl!l'1t, ~~,!!~ii .. Sii•!'AJt ~mi~ 
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-~~ti~~--~~~o~*A~M«M~amm~##M~ 
tl.flf.\JJt ·~lllJJ<~Hl~At!ittJJt~ftilti:~,ff:'-1Jim~~ *ag 
!f!tta. 
8.1.12 *HtrJtiliJIT Jit"15111Bg~flimilll;it~lililtilllti* 
~~~~~. ~~mr•~~~nm,~n•~am~a~am 
~~~~~~~~W•tt~~-~-~~'~nW~~*B~~ 
-~~-~*~~~m--~o m~~~tt-~mmmr~*m 
~rwfllMAI ,~1iJIJT:1t-t~~m~m61JJJ<.~ ,&J!l:JIJ T ;trKt!* 
~m . 4~~~~ffi*~~-IK~*'~-~~m~~*~o 
§3 ~~ , it '.Jlii ii~ Ji jij !'ii ii fl~ A fJj *Jt! ~ , ji tfj T Jt." ~:ff !6: ~ 

§lj * *" *4li:11.i 0 

8. 2 iX # 

s.2.1 *~m1f:~m~::F ~X'il61Jc.~~>Jt&/f\Pi.1 . m =rm~ma 

I~~~~~~~~ft,-~~D*-~~m~-I-~*m-
iiJ$Jm~~~~!Vi*!ttti: . < • 

8 ., 3 itl("F ii! ii it 

8. 3. 2 *llii"Flt~iflfiitift.Hif fl±f*(l(Jj:tp ,;i-fii&rI 
fi (l(J ~~8' ,fF'1i.J<?.. tt~t'J ~ --~ ' :X-~ Jf~.Ifi ii ft ' ­
-I@M~ ,~~~ m~~~~--~-~ . m~~-7~~­
~mama±~~~~ Jf:t~~ .~ n~m-±nn::1: lW 1;5J *f!l$ ,JAif 
A'~~ ll~~*J , nn .t~ ~- • 1m-•B11 lttf~~JJ$n£$t:k, Mif 
!A-.·~ W JJt , i! # ;;f' ~* ~ * ~ #!ll '1 - i2l ~ id!"F I~ . {§ -tiL ;f\ 31 ff 
mtJ, mI'1~!:.l>J&~**hB*mltlm•r1'f '1 .±:i*~tJJ ,JiJSU*~ 
:Jr!f"11ff,jt~31ill*ffliiiit-T8jE-Rl~'1:tP~~-at ,flll± 

tJ(Jml: ·i!!f&fi!A tt#JIJliifi t tt•~~::f'j§[lft-ff;(Uj*tfll'1-tl 

· ~~TIW~ o m--&2~*~-~ffl~~~~~.-~I­
&S&~*~~~~~mt-~~~*M~T~---~W~• 
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~I·~~~*~-~=aw~~Ift6 ~aiw~,~~~~ 
J.k ~ t'l~ >1t ttf iOj , ffiI fl Mi ltO *$If&~ 11£ ~ ~tlI Ji'~~[{ $SJ Rt ' Jillj RI .. ' 

~m~~~---~~~~-~~--D ' 
*~----~~~~~~~~-~~,-~--*~~~ 

~-~~I@~~~~~~~*~•.mm~~*Ifi~~~ 
IQ: ,)tJJ.flW.::f'1J"r o. 6m :!9~ D 

mt~ fl rt• iii • XiJ" ltli 7J< ~;ff "j , @-I Jt 1t bu*, *it W ~ lltr a9 
aI *3¥-1! lil "ltftm:tll ii.lfflJln<J ft Vf il~~1lxr SOmm"MJ . 
~*0 I ' 

-~---~*~-~~~.--Ifi~~-W~~~~~ 
~~o~OW~m &-~~~~~-~*-·~-~~~'~ 
~*x.Pm~ittfl;T~tt~~~ . 

~~~ImM~lt~~tt~m~~~~~,~~~r~~-. 
-~m~~*~-~-~~~~Ifi~--~--~~~*M~ 
ttii it~ >J<. a9 , ml JttlMf" ~ E:" ilt '1 "~ ~ J, , # i!J£ .R :ff JU" itli # -T 
M*~~~~-~-n~~~*m~r~~-~~~~~~~~0 

W**~m•~•~e~*~,~-~-u~*~•o ~ ~ 
*~PJIJ.(~~«E ,ifl. RJlit~ffi£ '~iIJl~tfJ5J .~:'-J42. 5~,52. 5 ti 
Cjt~t£t11tJ&~> ~ l{ti~*lMJD•il 4ookg/m1 ,M~ti~\Jl, Ul 
Jl~.t:illi o ~ft-~ ,~r.f;f:J*1f.~400kg/m1 ~'11tia, M1Gm­
~R~ 200± 20mm,J.lY:lllMJ:.Al, § 1ir'11atiflifAE*~illl± ,fi 
~ff PI ~XT 250mm,~jtjjf£;1Jf£._-W:J.)(tt-jf ,JiE:tltf" Jtt!lfa 
ti, iiirl-**tl~idliftil $,ii Tit& l!R'l ~@! f!:J:D ili:f111J 
Ir~x~JIJ.t~ ~ tf~tttlt±o 

lll fi , ll ti tfCJ tW * m ma J;;; *it*~ =i' x , tt n: 'fl P.t ~ 
s. 3. 3 ii r ~tiil~'-7:1C-etM8.JB9-iJ~,~:«tif'F" ±~tat'J 

ag fi~f!I! m ·, mi 3:: -1* ~ft m IVi 11' m 11 ± ~ iA: att, nr m fi Vi* $1 m '1 . 
-._=11Iw. mmzmw, mTitllril-il~:fltttt=±~tafftrtrtJil 
f*:tE :ti~ «z J:: !t1J *1 Mi i! jg- i*' lit~ l'i 7.)( :i1 !I! ii~~ • Ii I! ffl .I& 
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tBllJkiiill. lfii-1l11~fl=~f*Nt~ a9Jtf*tttl ,~1~~w ~•* 
~ t'~Jlt1i~fF:£f*tfttJJ~:tii*· ,~!~:Jl)8:~$11)~1ta<JniIJ!~ 

' . 

~Ym~•r~~-~~-~~~~~~-~~~$~~~ 

~~*-~~*~-~-'~ft~~1--~~~~~~~-~ 
~~T•~-B~-~,~~-z~~m~~*-~*~~~~ 
~ttlitm.1&-~~-(i(JIJ;Ji<Jjf,lfj*-=-•if ,it*~- 3 ttXtt.tlt 
it7*f1Jif&gMj£. 
8. 3w 4 ft~ }lg l'"JI 19 ~ fJ°ifl~ J!tt~!af4J:lfi t iii! ii*f ~ ( £t/j 

#;Jlt.\1:fli *M 2om)S~ ,~~~fl(Jffl 4. 1. 4 ~'f tttll±mtB~ti~J;t 

~~~~*~*w-m-±~m~~~.~~*~-*~-±­
~ ttt: tli ~ f& ~ ,_ 11£ ~ a9 :f1J M Jt :e.l tt II Ir < ~ 4t: ffl ft 1ft ~I lfii Ag Ji~ 

lt7k1flJ4Ht•> '-~~JiFB<J~~ftf~it .11~ .-~itJll¥J 0 . :tE!a 
~-~Ifi~R®l~~~~*tfil~·~L-lli"~-~-~ 
fQ;-!11" (191Je. }E • 3! r itlf'F Jt fF ~ ~ 1At :it tftf'J 119 Ii ll;f Iii~ ill If\! 'B. 

~-~00-~*Ma±-~~*X~-~~o 

s. 4~ 1 l9!$l:1S ;1 m .t rmrii~m:fl"J& r Ifi~*"1i&I B9-f4'n 
~.~+~**m~~n~•I~Ifta~*$,~~~~-~ 
-rI@~Q--~•rifi~~*ffle~~r~~•~mNm 
il1tai11'1'3tjf~~.1ti1kit~~.!§ s. 3. 2 lk*fUaJ. 
8. 4w 2 ~3lt:Jfli1tfriltitif~ '§07Km.·1!.1:.f'gttft9j[itittt@J 1a<JJ! 

$t~5Ift'1", '-11'1~!1.-tI.;fieg 16fi*~~ltlU-~=:tt~ >Jt ,~@f 

~~~~~~I-~~*cm~~I-~m-~~~~~m-~ 
jc~ '~MU.~ i!-Fi!-MiI!l~ trniilt±tl!$tDliI '59):{lnfi,I!t3ll: 
Jfi±..frl-,~ l!tt.l&~iJtm, § ftirIW~-&# Jfiltf+~.j.\,af*IA­
-T~jt# ;H: ~tJ\:iJJJittlll±~,-?kt:Mtt~i!tlhl.Itl1EMiI~ 
~:1ifl!~il, 1B.~~l-T '§li]j(, f§J!~4tiI'1* itJi§lj7j(-~JF 
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:tp" ,-tX~¥~tltiliI~~, l:b =f~M-±tfCl*l&-, =f-llf-~J]( 

~~am--I-~~~--,~~--*-~,x~-~-~~ 
Ift , &x, in~sm~~-®Jlt1'1±~9A:Jl!l~t!IWilft!l1J0, 

a*~-~m~-I-~*m=*~~,~~~m•±~~*~ 
~~~~N~fi~~,~-~~~-I-~~~*~·.~~~ 
~~~-I--&-m4m~~*-~-M~~M~lt--~~ . 

.. I& JJ<.ltmatf 191!~ , ml Jlt :tE l! fl: f! ta~ Ii Ill~~~ AT l! PJJ JJ! Wi 
*nfmb:G 
8. 4. 3 tEmlrliidf'FI@tt9lilis:f:i ,~~J-!it-Tf.liJm IK®3Ciitfit 

~-~~-~~~Ifi-~~.~T~ -~-I-~~~M~ 
~Ptf!l ,1£-rJJ<&ttilt<ilfr- I~Jl-~(lj)tJ9fK~,-&#*m .~ 

~m~r~~~~m~~•Io~~n~~I~rn~~~*~$ 
tt W Ii 'iiJ ~ ~ f!Jl 12 ~»ti I 00 it fS , 19! it Mi I tJl (J(J It tif PJ- Jm jtl 
s. 4. 211ttt<J!lj£. it~-~tr'JJlm.:Y.S:~JttfF~ttitliX-WiWJ:t 
!P , ffiin&I at~ T ~~/f' iiJ ftbtt!Mf; ~ tMJ ± .f*-tj(~ Ii*·, ffiiWSUi m 
ill tJ! $l: tl3f ± iJlllJ it -31~ 4: 11 r -~·~:a:_ I tat , mi~~-Itii Ji. 

~*~•Ia~m-•I•~~,~~*~--*~*-~o~• 
I~~~~~~~~-r~~•~m~-~I•,-~m~~-
~m~-M•1~Ia*M~~*'~"&~-~~~~I•~ 
*-11':8taIJit .. ]g!~:6l!I!lt63f~~§U*~JJ!,fl~Ifta9~7Jcl! 

*·m~a~*~--~~~.~H~~*~-~W--H~~ 
!itm~JI .. tttt*U~~~lh7J<~J.I 0 • 

8~ 5 ti ·Ill 1 #I 

8. 5. 2 tll!l1t~tteJtll#i±lltJl:i!ltfMiI,~1'Jnlll±!i ~~­

~~ ,~~~--~-~ffl~~*~~~~I~~~~--6 
~~~-ttsa±~»tt~~~-tt-,tt•m T~mm-

~---~ -·*~~~-~M-~~M~a±~a-ftft 
- ·P(.;J ~*, ~ B1J :1a~ llt!l 7f lill s w.i n Irr ·Jtf ~ ~*~ lf9 • a Pl tt 
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m-±~~-A~-~~~-m-,4~*~~~- ~~~~ · 
» :rde }'.E • 

itit r .r.u ~ - oo & Bit !It~ m- ,Q ~~a 1B , ap ~ Iii ms 1lL. ~ tttma 
±~~t~tt~a-~.~~--~~~Mm§±~~~~~~ 
littt~~~tlJ-til:bU 50mmo . 
s. s. 3 1: it =tt *~ tJlf li't ;ff iw * ~ ltt1" 7J< Jj! , .:R ~ 113 ~t §Ji* ma± , tt 
RJm .:r ~1.1<.$J•~- ,=1te9Iil o 

.. 

.. 
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9.1 - It.~ 

9. 1. 1 :f£ ~ti* fft JJl lliI, ~~ ~ MII ~~Mt: JW $1~ *lit it .. »& I i2 
jj:~l)®:Jf~ ,X'.f"m(~ fi~1J< ~&I,i&:Cq:t rfJ 1Vi*iiit?1l~ ttttsl-
721i #il:JIJ,r, .. 'fr li It, iiJ '1 tit JI fl'f ~"Ji* ib'J ~ -*41 IVJ o 

9.1.3 JtlfFifit.tflJj{ti;JI'ftJ!.B:llft*I~,3=:~Ji!~J.k:B::k 
~ 

a91'tl7J(~>E, ~ ~~~1J,-tl7J<ffi,M-ltti*!Ul:*-M: o · ~~JJ<IW1i . 
f!il#;ffil\J"' ,-fall~ El t.l~*,·;ij-f+:l:'1Lilft*, ~:t&~lk~ 
ftiffn'1' ~ Piab*lll ~ flft: *, .R~~JrJiimlititt:RliMa<Jlliftl ,~~ 
tB tl*ill:tfl~* t'J'I £-1.J<#-113, JH*JJi~M~JJ< f.1~W. 

' 

9. t.4 6h"1J<ift1at,J1!~ ~.m~-s.Jt~!8~1Vi 11'.tt~,~-t¥~ 

11IA1.il~i*'1Jj) l:llJFJ.i o '1~ .il:5m~JJI, ltTXiJ'Jl\~JlJj( ,.If 
-~-~JJl* ,-I8'J'Hil»Zxtf"JiJ rlltlJUJj(S1JD~M:tN . 

9.1.6 ~1j{~I~ !t-* 1~5li -.*F1l~Jjt$i-~ 607J<.*t~4'1.rP 

I lttl, Ill Eb ;fi"~ ll-'11. iiE =IS B9 ~* ~]kt;(aI IA.~* *-tfl 'ti 
~ A 1il ~ 1il ~rt :t lll! ift illl , ~ ~ft f& , Jf: lit ff ii tit fi BJc 1f JI. IS 
n~~~~~~~~~ff~Ia-~a~~-~~*~~A 
· !ll m~itJI, *~Wi*-=tt ~-I ~ffi.mi! 7-jE!W.m ,@tt:m 
~~~£M~-~~~--I~ffi~~~~~~&,~~~~ 
AJJ! aft ,1(:JE 711¥Jl1Jtlf}j *Ifi!fCJ~Jl,*ft44ta .. 1St!Jft1.i~ 
liC&A-ll»&Iil~ii: ft~ truA11l :fl~, Jt ii ~ I. 6'\. ffifJ? ~, qa----mifi ~M· ,-~Ift~~A~-I~ffi~W~~# 
~-*~--0~-~~~M~~~-*-~~-~*•r 
@~Rt·~*I~S~~~~ttA~®A~~*~M~~~ 

~ffi*~~o · 
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9~ 2. 2,9. 2. 3 X.iii~~-117.k:l:JirIW»M7J<ttCJ±¥:ltJI~ 

itz- ,~:t£tt1~ 89 I 8 Jf3 Jjf ~ t.ttllai l! 9sYo m..t:, JLlJl- P.Jf;f:J 89 
-*I~-~~~~~Ua~~~~-~~~~*8~tt~-I . 
1'§1f[ij 0 •31.4ttiE'9 'it7J<~iii~'1-Mf ;-Jj(.~~-jc;fj" lj\ t ..13.~ 
tli1Mt!1tt1.kifi8{jc. 

*W~~m»R*--*ffl-~~~~~~~~~~~*~ 
l1i W ~ o ti" ~i6ft 511ti1.J< 1L ffij , ~I 7J< tilt ffi , 1£ ;tit~ Bt7J 1'· 1.1< ~Iii ..I: . 
1t t-* i!! Ii R6 *-tt *4 , 1* 15~!* ·~1J~tt1i1i * tt '4- , :I: JS ~ 1f ~I * ~ 
~o#•MIWM~-$fi~®·~*ffl~-m&±M•~~~ 
})! 0 Jt9!JmJl{j{" ~ t 

*ta; 11J<.-1J'i1 .11:.JJ<-$1*'t*3i .t1:1J< ~.t *4-~ tt ~ 7.1' - ~Ju tt 
~~-~-~*-6-~M~ma±wm-n. 

*OO~M&•--*~-*~~m~*~+~~B,R-~ 
~®~ -*~4.~~m~~-*~~-ft*m~-uM-~ 
it it' & PJ xtif JJ<~ t!~ittl, ~J6ilit !Vi Jj(fj~ *"*Iii B.lt~!*~tt lib 
*Uft~*~~-a~~m~*~~-0~-m~~~*"~* 
ffl*W~*llii¥!Ptt1m. 
9. 2. 4 . !l !'l~il1J<-ft2: fttMt1JJ<•;Jn*IE1J **l&.tltltl'Hio 

~~*5~~®-* ' ~*00~-~~~,~~----tt-* . -

111 .it-'1,~Er "111: If &CJ" v"m M, s ~mil Ji ~JM JA Bi \!f j;. XiJ" 

T*ffi~**•-~*~~-#~ffllt~n~~~att-M~~ 
l)f«W Bb .. ~-M~, & iiJ *mMitmJJ<~~~o -tl»?11J<&ltJI~ 
~16'~ii111-*:bD "1J IQJj(~- .. Jtit4fiJ·§1;"1J<itJliil2t*1--6tf *U 
*f.1m~~7J<~ 

llI ~*' ?ltffl"!Jf !t" ~ "tt5 ~1L,, fW »~~J.1--~ * ~ ~{Jlj 
M*ia~,~-iil.t~-~J.LR, ~Jtttt:traTJX:::tiili~J#i~o 

'· 2. 1 irMma±®-ff~it.1~ ,/f'&:l!:tc~iiJat ecii:iPm 
• 166 • 



~ 

~, rmll:Jlt£~ m i:f:tf#Jitt:tlkr IfiA'1tt,_ l¥.JttiJU~s:t, m:f+:lrf! 
:f£~1&nm:,rwIW~itrI@ ~ l1S B *•*mo llJfta xtri 
- ft it: '-i tlffi ·~ ~fl*~ II , !IS fl:~ 7J< ~ ~t i!1J ~, m 1fl. ~ §11 JJ< raJ 
lfi G 

~titllif±ilAI frI ,~~II ~i#*MtsLlttfiiJIJi: ,~/l'JiJ ~~ 

*~~-m~~~~*~~.~-~-m-M*~4M*'~* 
m r ~' "'lf "~um~ di. .. ~ 11. 51 m ~ 1i1! !ft-ii 1.1< :Jt ~ o *mm aci 
Jt~1't1*, iiJ milJ111fftt51 *-· itM~~--*tl!'~*sl 1J 
-*~~ . ~OO~--*~OO~~-~~-,~~M~~M$­
±~OOm--tt-M~*~o ~~ttma±m~~B~-~* 
Erf, PJ~mt.t~~:trfE-lf*. tt¥1Let!lftmt1w m:11l5t W)E ;-tt 
'-11. 8~2. Om,#fti~t!~J{tt*1-~*t@-7j{ fil11J,lfttllfl~,tt--Bi 

tJ 0. 3-...0. 5MPa o 

9. 2. 8 t£l&t:Ift~tl1.J<'PflBtffSt#JlflB«z. ~ ±J!fttS*,jtjt~~ 

~il1JL=¥:1:+st1ttlo· Eb -=f ll$illtSln*t111: ,il~ • l!ltll:~ W.~ 
ii.~# ti1 ll\.11:7.l<ifff fM jE~* .{\l-~}t- ,{i =fl:t~-tp =r Jl:;j( 

itf iw 3lI it lf: 11' ;w· ~ 1lm m t1 ± m ti ~ 'l!f ~.~ JJ ~ , JJc {!I! rm-* !R. Yit TD 

-I8~9-~~-M*a•~I@~-~--~. -~~~-
1Si. ft<J~lf7J<~J11RJ:*JD ~ r:lr~: niift .. ~~•-llA*ffl~~ 

~-~-S~tt-~*~~-®~W§~~~~. ----­
~~-~(l(JJn:@~tt~MfWi,~lf~ lOOmm,Ji:Iftm!lf!S,fl 
tst =f 1ft , ti J.l<tt 7'. SlS &ti N: ~I 11' 1W , ~ti~ 3:: ¥ ~ 7J< s I fti if j~ , X'1' 

a~~~~*M*m--u"~-. ~g--@~~*#~'* 
i*Jl<WBiP!l 'fi:!P }jl~Bi J::. i!¥trrml&, ~]!~ If¥{!t~ .@, ~--

*· 
~-~~~~#~-*~~~-~,~~~-~-~~m~ . 

~f!a±tl1f .tt lii!l:7c-7J<.~Fri tffl~RME~!Qt!Sl ~1it.i il *, t&s»ltl~*8t$1-iltttJAttitln*~ft ,as ma?~110:1t1JJ.K~ 
V~~--t~ 7J<.UB~~l!fi~ffti~trr o . •

1 
• 
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9. 3 i! 11 *" M 

9. 3.1 ~itr Iftrfl, 1116-J:ittilJJZ.li.J#tf:ff---jl B<J(BJ IJ} ,J!~ 

~-fi*fl~.~~~~~-*~~w-~~,a~aMI~~ 
-~~fftt¥~~olt~H~~-u-,~-AltA*~--· 
-1f-tlil± '\ 51111( ~-* "6f. ag 7Jc.?JB~' * ~ 0-- ~IJ.-$[tt 
*40 
.9, J. 2 -P.;Jt±~e<J § ~i::tt1.1<~1Jo Iii ,iftfttl§±~tllm TSiI 
~~M~d~»•*·~-±~-~m~tt~UM·-~~~m 
4,mM~~#~~*~--~~~W~M~-~~~. ~~6 
~~#--ft~~~--~~,~~a-2~h~*AMa~~ 

· ~~~~*~~~~moa~*W~~~-~~~~a~~'~ 
1UnlA~J1l-lt MK =O. 86 a94'~®~tlll~~~»..l:ll1J'T 
30µm ~-Wj( c:p ,:)f:f£-~i& r.Ifillal JJ<t& 1:1 rp $/.JI! t lli.fi 7$.!E 
1fftfJJJ01J<~-o Fli~**fl#il~*f!'° Ei fir# m ~Jf *t'1Bli, 
lfttt1~~¥m. 

9. 3. 3 t£ :Ilk ""f Iti~ t4H¥J P.I :l iii fUi~* Mi it §b'Jj( t9 *!*iii §b' 7.1< • 

~a~-~M~~~-00~*~-.~~~~-~~~*~*~ 
fb*tlti*!lt!lltm ,attm1Xfll'1i'*~~tt. ltiJJ<iP-Wl~~1$ • .nm 
**mi :fl ti: &ill rig /if! , ~~!!Ma: fP1 Wi * ~~ JJn JllJ , -& *J m ~ liiJ nc 
~~--~~-~~~~-~mw--~Mm~m~D*~t 
i!f+-Jf~.tiit~ 40 ~ft~BNlJf.ltA~JL+~B9JJij!.- IUt* 
lfJi-* tt 7tt ~ jt Rl , 1t ii Jtti * i* 1ti B ii: ff ;ij ~ ~ '41:10 1llJ , Jt01.f<. ml 
ln At~ tkl 'L - ttg iP fl. JiJi ft 1t , Ji it~ tt fl~ :fl 7c ill:. ~· , !Ji I fi 
" if!~ Jjf fAl 1t 0 

r£~M-. ~7J<f;¥BCJ-fi!m&~i-ttil '* 13 JlJ* a *l&"*iPfl 
r£.a.f+IftJ:.(f{Jmm11'5l.,~f!st-iiJ1U.#JJ tiP~601.1t~ a *Jtkr 

' 

ltti*tft xieifi ltifi~Jl ra 14" IW ttts*1~~'*' troifi!ffl tt 1'Jt1S~1 
jc ,.ll;ff)l&f:._t716~~~0 
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:ttrl&~ .MillPiJk *••*- "irilil&* 
¥11 ~ 

trift · 1taill JiI.tl raifi liIW lBift Ii I ft lft:t• ' 

1981 17. 5% 1% 19. 5% 
. - - - - -

1983 19. 6% 9 .. 2" 0 0 9.5% 3. 6% 25 .. 2 % 
2(. " " 

1984 23% 16. 1% 0. 6% - 7. 8 % 5.1% 30. •% 20.3% 
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