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*f1ftfi dfiffi :ti: 0 ~~1iJf 7'L ~m8:l 0 


*f1ftfi EI3~[§:a'3tlffi~~FfY3 D. 


*~fi~~~lli: [§:ti:0~~7'L~,AA[§~3tlffi~~~ffi0~o 


*~m~~~~A: *~OO,B~••m,~rn~.~M~, $*~.ffi~~.*m.•M .~ 


~Q 

*~fiEl3~[§~3tlffi~~Ff~~M~o 

*f1ftm~§(x:&:ffl 0 

II 
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*~m.~I**tl~W.IDMM~*. ~~~.~II~.~I~••~~~~~~. 
*~m~ffl a.~~0.**tl~W.ID.I, ~~~~0••m~ff. 

~~u::tftj:X1-t-*::tftj:l¥JEilffl i!16'/fPJ Y l¥J. a Ml¥J iJl ffl ::tftj:, 1Xfoffr.± a Ml¥Jy@'*~ffl -t-*::t 
ftj: 0 fLi! /f13: a M l¥J iJ I ::tftj: . ~jIH~JT y@. * (1g fi§:fff 1f l¥J f~a~) ~ ffl -t-* ::t ftj: • 

JC 408-1991 *tjjJtiWil~*¥#'*4 

JTG D50-2006 0.¥JtiW~IDW:~~!U[ 

JTG E20-2011 0W~If¥1JtiWl?dJtiW1re1r;f4iJt~.;f¥ 

JIG E60-2008 0~~il.IDfJYJ~1j!~iJt.f¥ 

JIG F40-2004 0~~i1JjW.ID.ltt*.m: 

3. 1 


~~*1i),ijj~.MiID drainage asphalt pavement 

§:tJf.!i:If~$ the target poros ity 

i!iI!i:~~$ connected poros ity 

3.4 

3.5 



3.6 
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j~7~i! permeabi Iity water 

~~ijf~ porosity jam 

3. 7 

~*61i i&1ijJjjjf hi gh-v i seos i ty mod i f i ed aspha It 

3.8 

:tt**6~~ the water sea ling adhes i ve layer 

4. 1 -fNJ!tiE: 

4.1. 1 *H3J.t:BrE'l~M , Hf3J.¥U:l%j§-J§ZJtt1Tff.J:~~4Xo 

4.1. 2 r-f*I1~~f3J.1fHt:l%i:t!!@~1.t, 14F*~it!i, *3J.1tE'l11tWJff:iWlo 
4. 1. 3 fflTmTIITtrtF~I¥Jt1F*:t1:?»i~1~**3J.tl~bn~li~f~iL 

4.2 jJjjjf 

4.2. 1 ¥~¥»i~*ffl A-90 -5i~J1H5~m1»i~, 1i*1~t5FE'li~fl lTG F40-2004 rp* 4. 2. 1-2 1¥J~;:jL 

4.2. 2 ~rJ;JiJ\~at, i»i~rp~bni:&'t1:1fljmpxi'i1l*~Jii:&'t1:1»iW' Jtmtl:tt*~*E'lt-r** 1 ~~JEo 

.1 ~MIii&1i~jfmi!~*.* 

I 
$fli N>it~* !¥.!J.1it!tt*mf-i I 

I 
~A Iff. (25 'C , 100g, 5s) T06041 O. Imrn 40~60 I 

(5'C, 5ern/rnin) ern ?:50 T0605 
I 

$):ttl~ 'C ?:80 T0606 I3 

°C4 ?:260 T0611fXLQI . 
g/em ! 

~lYm T06035 *Iff. (15 °C) 
I 

?:99.0 T06076 %itfWtIff. 

i 
'C ~-207 T0613ilfB,8 

I 

60"C 19J hf5Iff. Pa's ?:50000 T0620
I 

• 8 

2 

mailto:r-f*I1~~f3J.1fHt:l%i:t!!@~1.t
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11 

4.3 • ~ 

4.3. 1 *ll:1;tU4:§:*fIHJ;j*~, Jtj;ff~, m~~~, £::LR:~~lliHgj, 3&1f, iffitMI¥J~Jm~1i1JQIQ ;ttJm 
~*~*@m%~2~~. ~~@m*~3~~o 

19 
 16 
 4. 75 
 2.36 

0~15S9 100 


0~510~15 80-90
SlO 100 
 10-30 


90~100S12 100 


3 
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4.3. 2 ~1~,*'l-g5fHlnl!k;fiJtlHJt*Ijli'j;, jtJJJUi:1i*~~g1-r* JTG F40-2004 r:p 4.9. 2 ~J\lJE, ~J\ll;}g 

r,1* JTG F40-2004 r:p* 4. 9. 4 ~J\lJEQ 

4.3. 3 :l:J~J'I-)fHf.I:fi~;'5-JlftwfA, jtJlft:l:ji*~~g1tr* JTG F40-2004 r:p~ 4.10. 1 ~J\lJEo 19:fJt~t-IF71<. 

tl~)JjW1~* ~4 71<. f.~JE 't1, .'§: ~110 t/C~IJ ~1flj~*fflW*4Jlft 1. O%~ 1. 5% I¥J II ~HLt~ JJf! 1~:fi~~1-tw~ , 
m~~Jlft.ji*~~g1tr**4~JEo 

I 
f'¥-"5­ H:*m:j:~ 

I 
itifft I tt*~* li\~Mt 

I 
I I 

1 O. 075nun JilJi$ I % 
I 

90~100 - ­

2 ~*~ 
I 

J 
% :::;1 T0801 

3 fl ~:Ul. ft~b[] ~{tJt'frft % 
I 

~55 T0813 II 

4.4 ~1~t'Hi 

~71<.tl~w.*Mffl.g~.Jlft.ji*~~g1tr**5~~, jt••.'§:lg~71<.ttfiw.*MJlft:l:1¥J 
O. l%~O. 15%. 

5. 1 -j!j5t~;:E 

5.1. 1 t-IF71<.111)Jjw.**·tmc*b~i)[it~IIfHR A tA1To 
5. 1. 2 it'ffJ!:ii!!~IlJA~a1, g~J;!t71<.a::fraJ~ffiCF* lil¥Jll{~ntoJ 0 

5.1. 3 it~&*mli~#lX1*1ia1, ffl**41¥J*~*~JUElX1*li1-t~**41¥J*~fH&#lX1*1i0 

5. 2 i5ti.t~* 

5.2. 1 t-IF?ld1i)Jjw1a!**4~)aGmjjhlm~ 60 
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~}H~G~~ 

! 

I 16 13.2 

jffi,ct"fyIJgmtL/mm I¥J.fVi:i:Ef 5}.$/% 
_... 

I 

I 

2.36 11. 18 1?69.5 4. 75 0.3 0.15 I 0.075 

OGFC-16 

OGFC-13 

100 190~10O 70~90J45-70 

I 
I 

100 ,90-100! 50-70! 

12-30 110-22 ! 

12-30 i 10-22 1 

6-18 J4-15 

6-18 I 4~ 15 

3-12 

3-12 3-8 

I 

I 2~6 
I 

5.2. 2 14F7.k't1¥)J]wj~il*-4J!icidti5tittt*~*lSizr1il* 7 ~lJE 0 

~7 ~~*tljm.;~.g.*~H!i~.g.~ti§tltti*~* 

2 

6 

7 

li\~1ii! 

41101. 6rum X 63. 5rum 

iJ;: XX[[j~*~ 50 IX 

3 % 22 U1Ult '5(jffi~~ fJt , 20) T0705 

4 % ?11 T0705._­
5 % 18-25 T0705 

kN ?5.0 T0709 

T0715 

% ?85 T0709 

% ?85 T0729 

5 
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6.1 -1Nm!~ 

6. 1. 1 !M*fM~Bl¥lf;H4@Ir1t)]~I, f;jf'-l-fU:itI±t!!:ti3&~~J§}jjjJf~ffL 

6. 1. 2 !t71<*ti~B*Jft SBR ~'t1.1L1trJEwB1, JtmHitt*~*JiY:(rf~:t< 9 ;ij!J:E 0 

~9 SBR ~t1!¥Li1::jflj~J9t!i::tt*~* 

2 f!i -=t- Efl. r.i 

3 gffll:~m4o/J (1. 18mm ,ill) 

1-30 T0622 

~2/3 T0654 

% ~60 T0651 

~tlifIifQ 

ttAll. 

M:&:~W 

4o/J 

11 


12 


(25'C. 100g, 5s) O.lmm >40 

~1l (5'C) em 

mMll % ~97. 5 

*~Mtt Nom ~5 

6.1. 3 !M;J<fti~~*Jft SBS ~ii.1LftlJEwB1, JtJ9i.tt*~*@:(rf~:t< 10 ;ij!J:EQ 

~1 0 SBS ~1i~L11::)fljllfJ9t!i::tt*~* 

T0604 

T0607 

T0624 

T0655 

ff% tt*m;j;;J; mi-j~* iJ\~~1J¥:t 

1 liULitli - ~~liX9"~ T0658 

2 :fll-=t-Efl.r.i - 138 ~-=t- ( ) T0653 I 

I 

3 

4 

5 

6 

7 

8 

l'6Jl. 

m;:&:~m4o/J 

gffl J::.~ W4o/J (1. 8mm gffl) 
I 

~~%'*6,fiiJ\~~ (50·C) 

,I6'U"!Hil:l'61i (50'C) 

fr:li 

ttA,fiC25·C. 100g, 5s) 

*Xi-t,~ 

% 

s 

-

% 

O. Imm 

'C 

::::;0.05 

20-100 

5.6-28 

~62 

50~150 

~55 

T0652 

T0623 

T0622 

T0651 

T0604 

LT0606 

6 
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tj':-"} :tt:;f::f1H~ J¥!{f[ 1!H,f-Jfj( iA~:h}i 

9 (WC) ern ~40 T0605 

10 ~~~m~ % ~97. 5 T0607 

11 51f!11f8(j! % ~60 T0662 

12 1fttMt 1*fH~ JE ·ti (1 d) % ~1 T0655 

6. 2 1i@I/l~ 

6.2.1 T*m:f&%:b'.Zilm, *X1AAm:giHlLnHf~J1Il.o 

6.2. 2 b'.ZJmi1iJ.\~1ifflxE~;ffi~~o 

6.2. 3 X1T*mj!l!j:fJT*rl¥~*t8$flL, 7tHflAI~,\jltl£iX.;fJL~p§!~*~mna~JJIl.o 

6. 3 1i@I~* 

6.3. 1 ~¥lffi.1e;;-f- lO'C£iX.::k)X\.. '*. m~:7(~::ff~MEIo 
6.3. 2 1!ffl~ti~~~Lf-ti!Jjw~;ffi$~~, O. 6kg/m2~O. 8kg/m2 

• 

6.3. 3 tt**M!!imt8~;ffib'.ZtE14F*t1VJjwmMEIlltr 24h nHf, 14F*'t11»JWmMEIb'.ZtEt-t**Ml5m~4 
iiEUL.ft*7t~~~px;J§ :!tHf 
6.3. 4 tff~f)[E:~;ffiW3m*~mna, Btm~;ffi.E:~ O. 3kg/m2~O. 4kg/m2 

, W3~~;ffirii]r;Btfa]::fd>T 6ho 

6. 4 1i@I~';~*IJ~* 

~~1 1ifflxEM.,~~Bt••~*~J§*ff.~.~,tt~~~,Am~~~,m~.~•• ~~~ 
m~~.lH1ti~t8:f&w!~, 9JBtIf'F B;f&W!II~~~m~ 1 flj\o 

~~2 tEM*MM~MEIi1~9J, b'.Z~*ll.xEX1M*MM~*ff:f&•• 

~11 ~t*~~~MI!Ii:U~r:p~.~*IJ~* 

J¥-"} I :tt*1~:tf- :tt:;f:Jfj( 
I 

t@:~m~1t 

1 

2 

3 

I 

I 

1jl!j::ftlj!: 

ijl!j;;{fj:!:>] >J f1 

*M5tH~iJ\~ 

kg/m' 

--

MPa 

l)t ih1l§ ::ftl ,;. ± O. 1 

:J:)J>] -j&: 

~O. 3 (ff,t'fu) 

r --­

I 

l/X/~I{'F13t 

Milt §l!J!lj 

tJLilHx. 

I 

r 

4 ~t)]'t:1~~iA~ MPa ~O. 16 (6WC) iJ\~13t >pt@:lY!~ ]C 408-1991 

5 [ljjA<tt~~iA~ ~~Jj( ¥~;j(1x. 

7. 1 Ml!I/t~ 

7. 1. 1 m~t1F*W:M!!:fP<~. 

7 

http:iiEUL.ft
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7.1. 2 !tJ.k*Ma~~ifo 

7.1. 3 iA~~DffiIo 

7. 1.3. 1 f&~ft;ftpDffiIfJl~Et-l~~, iI&:i:1UIlft1JJ:t1! slI1Jllco 
7. 1. 3. 2 ii!J1iAtf iJ\ lnHiJfJ JE 1'/'::1'0, PlflIl , , fiffl JE :f'~ flIl *iI& ~ 0 

7.1. 3. 3 ~~i,jf':tf'JllCftl:t, f&~:f1r;.kt£7DiW¥fE.ft*4~Jtlttli~1!siWl,IEJ!*o 

7. 2 f-F~il 

7.2. 1 ffiff.lii~H79 4000 ~UU~L.¥Fiff.l~, ~~4-ft, i't;f4-ft:I$.J::f!J>f 51-0 
7.2.2 'tIL ~~*4~~1HJilJE:i::1Jf.lA3§iJ¥Fif[]~r:p, rEJIl1:1Jf.lAtf~ (tzrl~UtJtl) iflli&t£n:U:itt1Ttfif[] , ¥Fifll 
111 ra] '§:79 155--- 185; ?'&J§:1Jf.lA~J9i illJWif[]l(;t)} Of!l1=l11<) tfiff.l. tf*1l1l1 fa] 1179 455---5550 
7. 2. 3 :f1r;.ktHDi WnB ft;fJt 1l I~Mfl~lLffl, !±l;f4~Plflll AA fa]nB*;f4t\ftffit3Ht/f~ J§ZMiJ1 10°C, l=l /f;; J§Zbt':tJ})( 
.fi.,~M.ft.fi~•. s~J§Z~~m~. 

7.3 m~ 

7. 3. 1 $~fllHf.] iI&:I: J§Z l:J ~~~!i• Rtfif[], PlflIl Ii~trffi II1 JllC 0 

7.3. 2 ~*41l1J§ZlltrJ§;f$~. 7t~iX" " ~f4o 
7.3. 3 ~~J1~r:pJ§Z*ffl*m, ~Ji1fj~X11fE.**4:itt1T.{Il¥iH~t\fto 

7.4 OOtlfi 

7. 4. 1 PlflIl fflJ§Z iWl ,IE PlflIl 1f~ , ~~~ ,f!lf !Hf.]J!*', J1: 1*iI&:I: flHIli ~ ITfi 'itJ:t1iJfJ JE 0 

7.4. 2 3*ffl #fJLPlflllll1. Plflllmlltr J§ra]~!iJ§Z79 3m---5m. W3m*~/f;;H-tEtT$J1Ut:j2£'liHil.llo 

7.4.3 PlflllilJ:tllEliftIJ-tE]. 5m/min ~2m/mino 

7. 5 ~J3i 

7.5. 1 J§Z*fflXX~~t:lli~mfitlli, F~k*ffl~~tllli~mfillio 

7.5.2 JIm! "~'UR, d>;.k, ~l!, ttlli" I¥JJJitlJ1lJo 
7.5.3 *JJllill79 2~3:ie, 3'illill79 5---7:ie, ~llillJg 1~2 ,J1:1*ilJ.::kIzJ§Z*1H1~m~~1ififlJEo 

7.5. 4 F~J1lli!OCfl£t\ft5SliftiJm~fillio 

7.6. 1 m.rP:J~;:l!F~*fflft~;:l!o 

7.6. 2 ~rP:J~;:l!J!*,tzf.lf: 

a) ~rt]~~J§Z*fflAItz~, ::fJ§Z*fflm~tJJ~IJ; 

b) ~iiimt3J§. ifl-*tzITfi~.\lltl;fJS~1H1; 

c) Plflllm~.sy·:ff~:tk:*ffl 3mm---5mm jjj!~t&; 
d) tl~!l!:nB**4~flIlfillif§, RIl1 ffl 3m HRf&iff~Ito 

7.7 MiI}.ffilJi 

8 

http:rP:J~;:l!J!*,tzf.lf
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175-180 

~f~T 90 

8. 1. 1 JJRfi*4&t1~* 't1r)Jjw¥FiHr*";j.as mLI:1i*~t)1<~1.1 il-*:f~f1H~ JE 0 

8.1. 2 t1F*'t1IDiw?I'Bil-~4j::Fiifi~, & B~f~~*41t%Ht, 1ffitnolJ\~*Dlbitt.$iA~o 

8. 2 D'mIii~3L~:It~* 

8.2. 1 1iffiIj:~.uj1 ~ JJRfi*4{@:~:tOO §l, ~lt~~r.1il- JTG F40-2004 ~ 11. 4. 3 ~JE 0 

8.2. 2 1iffiIii*j1r §l,pt1F*'t1~)Jjw~I'Bil-*4{@:~J~ ~lt~~:f{fil-~ 13 ~]lJE 0 

*13 D'mIi:t~~f4~*'t1)}jj~5~t~M~i!fIjiH3, !ijJl.~P~* 

~~:¥ 18~25 flJ:~l:q:, fq:~ 1 J'J~ 

3 i!ji~~:¥ % :;:;: 14 

4 '*A!l!~~iJ!lHl ~t 
(X 

5 ~;J<Jim~~~ 

2. 36mm I 

9 
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12 

1m :rHdJt!M 

~**4~,nc 

8.3 ~.~L& 

f.i~*t1:i1Jjw~mi~~ ,fJl'!:I:~~~~*Ji!.*14o 

~14 ~~*'t1)J1j~rmim~~~.~L&~* 

10 
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11}200111 4t-WfOO 

1Ij200m 4~ 

4it20m 1~ 

4it 10001ll!ft1\\\l2~ 

±20 

±O_ 3 

i4ifi&!:it:t=~ 


~14 


~900 


i'&t!t)j-it 

T0911 

T0911 

T0951 

IIffJRC 

IIff:!JtB 

11 
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1Ji1 iR A 

(~5I!11~iR) 

~~*'l1jJjj.j~~MDC~ttijti.t1.i~* 

A. 1 -IN:~;iE 

A. 1. 1 ~*Ji1t.;;J'jfHmJ:Ej~, ~iilffiflfHRJTG F40-2004 flft:.~B~ft~)JjWYI:H;NrIG bt1iitJi1t.;;I¥J:J;!ilj£ 
:tA.1T 0 

A. 1. 2 f:1F*tUffiw~EHr*41¥J RIc iHtiii+;.*ffl ~~$~fx1iitJiitiiHT , *~~~5t$if13WC fl- bt iiit£ 
~m~cWCfl-~1iitm~~Nfl-*~m:J;!ilJ:E. 

A. 1. 3 f1F7j(:f1i)Jjw'iEBirl4rIGir btiiitJ§ ~X>tiiiH)Jjwffl;'nt1TffTi,miJ\~&FI*f~iJ\~&, *X1¥~ir*4nt 
ff.ffltt~~~.rIGfl-~1iit~~~Nir*~ml¥J.J:E. 

A. 3. 1 1fMt&j!jclY-Jii;iE 

_Nir~.rIG£M~§~~.$I¥J*.~.,~1iJ:E~*.wc.m.rIG.~.rIG~#.rIGo~~M 

iSL 1tHIJi~*.rIG2. 36rnrnfmH11¥J~Ji1~r7t?f:±2%*1iJ:ElIL ~.!'Ico ~¥iffffi*~2~&, 1i~~*.WC±3% 
*1iJ:E*JL ~.rIGo 

A. 3. 2 If;iEnh1:ittlY-Ji.t• 

••1ij£I¥J~_Nl¥Jir~.rIG,ntffmJ:E~ ~l¥Jit•• ~ff.I~~,~••~$.I~~ntff 
iiJ:E, :ilo~ffffi*.I~2~, ])!tl-f.N:'t~/5[. rjm bt~tE4. 6%~5. 0%$ i*Jntfr;i!f¥o .tItj~, 1J!l1i~)JjwJIi 

JJJ.t1314 \.I rn, ~Ji_l4:t{1IDfRt!2~X1~;P-btnt1T:Jt., ill.fflmJi1t.;;it.I±lI¥J¥}jjw~-~J!Ut~w~m~~ 
Ao :ttit-.Jiit9l1:rtA. 1fOA. 2 

mJ:E~;P-bt=1FXJ:E¥)JjwJIiJJJ.t (14\.1 rn) X_*lt:t{rmlx ........................... (A. 1) 


_*4:t{1ID= (2+0. 02 a +0. 04 b +0. 08 c +0. 14 d +0. 3e +0. 6 j +1. 6 g ) /48. 74··' ........ , ... ... (A. 2) 


A.2~l¥Ja. b. c. d. e. j. g73~tR~Jififl:l:137t$, :ttEJrmfLR-t**:ilO:t{A.L 

A. 3. 2.1 f1F*;t1WJw~~ir*411i~rtl7~ftfn: 

~ ~ffi*a~.I¥J~~M11iWCir~it.~ffl; 
b) ~4~L_*-Hn:l:JjJ4J!T 185'c;I;tUivt3 4h ~l:; 
c) ~iJ\~ffl t-ffn~I¥JYfljiJ.tffi~~ 180'C 0 [!§Jilt, ~~fifl¥)JjwiJn~~ 150'C ~ 160'C; 

12 
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d) 	 tEtt;fIlWlr:p1t<{xlmAB1J1l1J,Hl~~fU4,&t:&tEflU, ~Hl CilIl51.Htffl) , :tt;fll 60s; 
e) 	 1JIlA~J9HJJjw, W;fll 90s; ~J§1JIlABflfH;Mf.J1iI~;f)Ht;f1l 90s, UffJiAW;fIl~*J§l¥J1r~llt:J!N1~H# 

tE l80·C ±3·C. 

A. 3.2. 2 :f4~?k't1:1JJjW¥~H!l*4.!:b~~u.\14tti I;). "fZV~~*~: 
~ ~.!:b~~~#.Ar:p.~~.~,~W;fIl~l¥J~M~c&a~w*?ka~wm*~fflA.A , 

ffl~~;W~It~~. JJtM¥~**41r\i~JSiZ~*UtE 160'C~165·C; 


b) Jf:l~~i!iIJ7J~4m**4~rnii*:sy., }HlfLl:.~J.~; 


c) It~;Xfy:7-JiE&Mrni~tlr~ 50 (Xo 


A. 3. 3 ~1J:.j!¥~ii~tL~Jti¥59!IJ;E 

~ 	 .!:b~~~#1r\i~~*~~1r\iJ§, ~~M.Ar:p.ill: 

b) 	 tti T0708 }j¥tW!IIIE~14l¥J-=t1**x;j;lrx-1'~;~; 
c) 	 it~WE. **·lfij(fJIlit iffiX11f~, it~ S-it ffl1)H4l¥J * nX: ~~Ji!iffi x-11f It1~ {g ~*4l¥J* /lxff 5(:U§ X11f 

o~~-=t1*~iffiX1mIt;fll.j(fJIl~iffiX11f~it.~~*; 


d) ttillftJR Ctr~3!Jill~~*o 


A. 3. 4 .~ftf.ilt~lICl¥-Jfij(j;E 

~~*IJ3~4t~~2. 36mmgm::fLJilli1:1: J::§:i: ~* l¥J :Jt~ IfHt~. t~~Wl~ l¥J ~~~*;fIl3!Jill~~*UffJ IE m**4 
I¥Jw'f4~~, fr·fIPXttiJ'tA. !;filA. 2ii·~t<JJ~aM:E bt. 

A. 3. 5 *1f ;rmite~t!31li11 jm::tilt 

ttiUffJ JE I¥J w'f4 ~)r~e;fll t<JJ ~a tBHi bt , I;). O. 2% 7-J raj ~, ir..l ~51'/f' I6J l¥J ¥Bll1 bt , ill jill 11 bt Ej tJT tm u.\~ 
~*I¥J:x]L 7HJTtJTtm~~~*tEo. 6%1;). "fX1JSiZI¥JM bt, i#ill.1:tM bto 

I;).UffJlEl¥JwM~~;fIl.~M:E~W;fIl~WWE.*M,*~mfi.!:b.~u.\_,W~~~.~~.ft~~ 

~~iJ\~. $W!u.\_, ~1iJ!4iH~JSiZ~-r**t~{tH~JE, ~~*Ej EH~~~~*1¥J~1.iIl/f'lIitiii1±1%o ilU/f' 
~*~*,JSiZmfiir..l~Ml1~W;fll~wm*Mmfiu.\_, .~~*~*7-J~o 
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!!it :5R B 

<nem:1i!!it:5R) 
**~i.lt~1J5! 

B. 2 itW 

14F 7l< tUmff;1B 15-~~ iJt: ftt 8''1 ~7l<:I:11,(;rt B. 1 it~ 

C 	 = V2 - V; x 15 ... .. . . .. ... ... . . . .. .. .. .. . ... ... .. . .. . ... ... CB. 1) 
w 12 I

J 

;rt~: 


Cw --&71dlffJ~iEL ijifll::73~1t~ 15 f'J; CmLi15s); 


14 



DB61/ T911--2014 


1!i1 ~ c 

(;t;WJi!111!i1 ~ ) 


i!iI~Ir.~$iit~h5~ 


c. 1 ElI¥-J 

~~~~m*tt~WmftM~W~~~~-.~~~.*.R~~~f&~mftM~m*tt,~~ 
#&£~tE~~:¥:.nHr 0 

C. 3. 1 W: .fIf¥5kg !;,U:., f~ f![O. 19 ~ "F 0 

C. 3. 2 ~~~ IXXI*: IXXIfLSmm, *1£J::j~f!['(Hf.J20cmo 

C. 3. 3 ~¥~¥J,t~1I.~%=$:: ~~f~J~-JE~*1ft, IJJ~~H 1XXI*~AJiJf~*9=t 0 

c. 3.4 1ft : ttfW:f};t9=t'Cdft1l., "F lft~t~IXXI*. ~~fflf~~ltV.k9=t 1ft 0 

C. 3. 5 -FR. 

C.4. 1 	 iit#;t-i ­

~1if~][1£lOcmti::ti~ Iffitt~4ilJ. tE~~:¥:. p;j iMfF. !:i,lI;J:A14P*tE~OO9=t JiJfItx.;t;f.!¥jlHT~#& 0 

c. 4. 2 It.iit#l¥-J1*fR 

m-FR ~UItx.~1if ~][1£J::j ~Ii (f~ PJ6 ?€O. lmm) , irullJ~f.l£IM"~Itx.21'-1ft1l.. ~~~Ii 1M"Itx.41'- (x1L90 0 ), 

fflt,- §! ~.>f;/:);JmJttlT~fifi*:f9. (V) ~it1to 

C. 4. 3 ;!i!IJ~i.J:t1~1¥-J1Ui 

*t~fiftE:¥:11fil"F~4: 9=t fft1I.?€:J> lhf8, ~~JEJt:¥:11fil"F ~ J9.! A 0 ~fif*iJf1=!:i,lI;t]JItx.IM":fzo 5IH~~!ll7*, 
~@tE~~~~~~~~~~., ?€J9.!.~N~~~~f8~IJJJttfi•••JE. 

c. 4. 4 59!IJ~iit#I¥-J*r:fr:m:; 

~:;i.i\1411.-r '*"11fil "F ~* 9=t ~J1mi nf8, 1*Itx. Jt 7.1<. 9=t (C ) 0 
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A-CV' =--...... ... ......... ... ... ... ..................... (C. 1 ) 


P 

:rt~ : 

V' --::l~4-Sj~!tr\r ~lljjHr'11$,f5HfJf2:11I, Jf!1fL7'1iL1J 1i* (eml); 


A -1,3\f4~~"fB"lJ!lHIB"lfx:11I, Jf!1fL7'1Yl (g); 


C--U\14?k~J!lHIB"lfx:11I, tf!ffL7'1Yl (g); 


p--?kB"ll£' B"lfx:11I. Jf!ifL79Yl4tJIr1J1i* (g/em:l)o 


V-V'V = X 100 ... ... ...... ............... ...... ......... (C. 2 ) 

L V 

VL --i!jj!J.~~$B"lfx:m. Jf!ffL7'1B7tfx: (%); 

V'--**~ ~iL~IlJjtB"l1$~B"lfx:m, tf!ffL7'1iL1J1i* (cm'); 


V --i3\141$~7(B"lfx:11I. tf!1fL7'1iL1J1i* Ceml)o 


~~.?k~~.~. ~ffl*~~ft8U\#, ~~H~f~~~B"l~~*ffio7'1~~?k~~~~~, 


~ flO Ad> it!J!.00 j~-'~1fU 0 
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