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2.1 # i! 

2. 1. 1 i'!~f~ffi$t)!-! pipe-roof pre-construction method 

ftID•~TI~~~~~•~•mm~•**~~mvD. 
v~~~EftMV~~V~ffi~~m;m$m•±~~~~.*ft 

X~~T*~±~.~I~-~~.-~%~~T~~~-#· 
'flJ:.~{!o 

2.1. 2 v•~f§] pipe-roof roomage 

mv Rmv~~§%~1'1"1V~~rSJ 0 

2. 1. 3 v-:m;ffim:~~ pipe-roof pre-construction structure 

v~~~EftMV~~V~ffi~~m:~m•m•±~~ 
~r!f~o 

2. 1. 4 ~'i'f.V guided tube 

mvmm~IM~~.®'i'f~~~~~m~m-~mva 
2. 1. 5 JmfiJ:fjJ[tJ:JJt advance pre-grouting in tunnel face 

mvmmtt~~•m*ili±§.~~~*~I~oo•~*~ 
~*~I~OOfiJ~~m~~*•AmV,ft*~I~OOfiJ~±m 
~~i1l:fL?:=Htmfi Jl:7Jc o 

2. 1. 6 mv~~J:l}±9Jt grouting for reducing jacking friction 

mvmmtt~~.~~~mmtt~~mv~~mz~~•• 
~11JJ~~1J\:1:-ff1.mtJL~. ftMV&~~l:J:1:-mmz1BJl'l"11BJIDRm1-Ti'!"J/G1BJ 

!iJiti:JRo 
2. 1. 7 m~ jacking iron 

re~m~Hm~mn~~*n~mv~•~v~~ook,g 

~~~V~OO.fil*~1-TW~HM1-T~~m~W~#.~$~ffe 

ff*~~ff*o 
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2. 1. 8 JW7Jcl!XJ;f,& waterproof steel plate 

~-~~~*~ffi®m~~m~~m~~~iw*m~.~~ 
~fill.1tJtffF7JcutA ~-~IBJ8"J11:ffl o 
2. 1. 9 !ID7£l!XJ;f,& steel plate for fixing 

~-~~~*~ffi®m~~m~~m~~~rm7Em~.~~ 
~~~ffi®l!XJ~~~-~-~~~fflo 
2. 1. 10 tJJ i:::r Jt:jf cut support 

~•m~~~I~.iw*m~~rm7Em~~wMm~m~~ 
~~~~.3t:t¥:~*~l!XJ~,~~tJJi=r.3t:t¥:o 

2. 2 11 

AP -m~~m:11\~5fJcf~JJoo:tJ~; 

D1 -1Ji:ittl!XJ~8"J>7H2; 

Dg -7t-'*~>1H2; 

Fa -m~-~,a"JJJi:itt~llJJ;f~iiEifi; 

Fds -l!XJ~ft.i''FJJiJJi&Ht{[[; 

fk -m~>7~~~~m oo±~~rBJ a"J-¥-~~mJJ; 
ls -l!XJHSl:fBilt-btitm; 
L--b[itl!XJ~~JJi:itt-KOC; 

NF -m~Ui*~~oo~llJJ; 

R-H~I~OO~filOO~±~JJi:itt~~mmJJ; 

t -)t;-'*~]] i:::r ~It; 

YQd -]Jij]:)j-Jfl!*~; 

¢1 -l!XJHSl:fBilt1ff~*~; 

fz -l!XJ;fJJW;'ti*~; 

<P3 -m~~7£*~0 

3 



3. 0.1 JJfilifirmJl-* r37utt*•*4= 
1 JlifL:l:m:tif!i'l"J:E±I~WJ•tit~; 

2 JlifL~~®ffi®~~~B"JmM.~TV~®~~~-~ 

JiC~)m~ffi*•*4R~*B"JMAtt*•*4; 
3 I~J]f!!Il!li&BtJt{lj:o 

~~2 v•~m~•Ifirm~•I~*~-~tt:>c#.ffi*~ 

~. ~Rm••*4~•••Im~~tt.~•m~~-;~tt* 
~#~~B"J*~I~.m*fi~n*~~·••~~ma.tt* 
mfi. f'.2?ff*wl'l"J1p:_m71filin* o 

1~3 •Im~.m~®iliJtifL~Rm~m•.m•.~-r~ 

kV~~*fi~M.~-~~~~-~~~*B"J~-. ~m*• 
~JJ'ln\'JJfilo 

3.o.4 mVIVi*· tm~u. 1:1¥-tiR-WD.~JJMrSJm*1-=r~~E\.1* 
;f&tmtl 0 

1~s v•~~~•Im*•~r*~M.DK~~~~~~ 
~~n\'JJfil,.~JJfilIAM®~*~~. 
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4. 1 - JN U\l ;iE: 

4.1.1 nf[If!Jillffii&Ht-!f!.1ftit!:fiiJHt3':~; nf[I-!f!.{ftillit!:finf[ 
I-~~~~-~. ~~--~~~~#~~tt~~~,J_Jll-· 

i'>ttt-!f!.{ft~-0 
4. 1. 2 nf[If!Jill~iff!Jnf[IJKi:~tl~J~jf~, i:l-JJI!;ffl'i:JKi:ilJ!tl,g, :Xt 
nf[I~~~~~•wm~.•c~)m•~%~Jttfi~~1Kl:~. 

*~~lli•m.•rV~~l'>tnf[~~~o 
4. 1. 3 nf[I-lf!.1ftillxtnf[I•:f:JJ r:u~~~j::s"Jiti~t~iff!JJEill~,f:W 
~' * ill:ittfi.3(~ 0 

4.1. 4 V#tmmr!nf[I*ffl8"Jli*· 1Sl*illJEAAt3t~, J!:J.i\I:ft 
~~AA~~fflonf[Iti~ill~M~1r~B*~'Jl:ill~i:l-l'>ttt 

~>J<o 

4. 2 I {$ # 

4. 2.1 If1=:#8"J1*1t:fll::k1J\ill::k-T±-lt!rI:fi£stkJ~!iL Jj:J_Jll~ 

~mV~M•.mJttfP~~*;Iff:tt-~•JJtH::k-T~~~--
1. Sm, i*!JtH::k-'f~fkJ~Tff-fWi 1. Omo 
~~2 rff:tt-~oo~~~illmm•mmre.rff:tt-i*lt~~• 

m~if r'™VMJtt:fllW!I nm~~~tkJ%:r:t o 
~~3 &~-~-~H**m#~.~~~~~~mnf[.~~ 

moo~~~1rr!illmm•~M&,Jl:~i:l-JJI!~tt••J£o 
4. 2. 4 rff:tt-7ftf:ill~i:l-mV?t~mJtts"J~>J<. ?t~7ftf:±1r. 

?tW~l'>t~-onf[I~~~--~~~~:fllStf:o 

4. 2. 5 I ff:#~ Jil±-lt! 00J.i\I~1Wt!F7.Kmn~' fr pq illl'>t'i:Il{b Bt~ 
7j(jf: 0 
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4. 2. 6 IfF:tf:r::J)aJ;lllJl\Z*l&~~fVJ:f?mJ1ffi:, IfF:tf:JWJJil89J]ffi:I 
filf tit /G Ji\Z~:cti£tit ~IH~L 
4. 2. 1 l*lx•s"111JllV~:i:t§:~1J\x1ffi~m~~*l*lfF~a"J~nrni 0 
~x•~~oo~m•~m~m~fF~~oo99n~,3fm~i£ttt 

~-0 
4. 2. s _t-fl£:tf:8"JAB:fjc;fA't1U5:tf:~i£tiL 3fmi£tlll':~~fVJ:f? 

:t~ :ff~ fVJ:f? ~ 0 

4. 2. 9 *ffltl:iiilll*lmtra-t, tl:iiill89J1ffi:I~m~m~_tJ£rfF 
:ti:89m~m~*· ~m~%TJ£m~= 

1 tl:iim*•~~%~~nmfttl:iiilll*l~Bmtr~fF~1 

2 tl:iiill891*1x•~*891£tttm~~mtrfF~~•:iim89 
f'Fffl}J; 

3 tl:iiilll*JfF~AAOOm•~~*IfF •• ilf:a:iiml*JX 
fftJj(o 

4. 3.1 *]_[~7j(f;i~Utu*mllici!:Ji\ZttHl/GIPJ:Olli:I~fl'.!3l8"Jill~5i 

oc.fF~pg~.~%IfF:tf:~oc.*~~~--~o 

4. 3. 2 *1i~Jj(fill~*mm*ffl1tn~. i"t$ffi:~tlli#f ffi, 
*~ ~m tr AA rBJ ±n >'~ill~;fJ*4ill~ a"J~>Jt o 
4. 3. 3 ±n3ftf:lk~$~t1iJJ1tli:IAAfBJ' mft'tf;~HJ!ftl;J_ti£[j[3( 

$~,f'F~*fill~i£t:Olli:o~®ffi.ill~£~,Ji\Z:ii:cttt•• 

~. *~~m:3ilf:tiE~•~t1il89~~0 
4. 3. 4 ffi~foill~i£t1&mJtiL.:i:_m:1:m~tf~ilf:~. ~~1&~~x:t1i: 

*~oc,3fm~%~BOO*~~«Jl~:Olli:I®£ffi~I~~~tt 

-**JU[)) JGJ 276 8"J*_fil~o 

4. 4 Mi!.I~/Xl~Hlt 

~~1 :ti:T:ii~*mm*m7G1PJ:ooI:r~~~fF~~*·~%r 
fF:tf:~~.~m*oc.~00%A~~•l£til:o 
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~~2 ~IAA~m*mR~~~rn~*~IfFOOR~.~A~ 
'ffifR~Jt::f m1J\-=f 30 m3 /ho 

4. 4. 3 m~tJJ11fU' ~=t~Jk-j;J] Q x~fF_\[J!_AAiSJfF_\[J!_OO~~::flifE£ 

r o. 5m/s, J:fmilf1:ilEf'F_\[J!_OO;t~~]](B1tl!=:i±l; ~~~J1 2m/s at 
li*l&t%~flifJ)fil 0 

4.4.4 R~J1~9=i. m5EAAifilt~R~wJ1tiL ~~~i'lfi&'tJQ, tffi 
~ Bt m f~ :Ellt~X:J! ¥k: o 
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5.1 - M: mi ~ 

5.1.1 JJ~i&t~:flll]Ji~:Jrj:\;@::fiH1iB-tf!.~·rl'ff5L JJ:it!:Ji!eJ~' JJ:it!: 
j]~~>JtifijJED 

5.1. 2 m~8"1:fJJ9t, >'H2, '*112, ~fEiJJi!fi:@:fr)ijJi':i&tit~>Jt. # 
mmJIJJ-Ol:I~>Jt; m~l*J12R-tmmJE~l*Jf'f~ltB"1:li:1J\R-t D 

5.1. 3 'B.f11m~Km'.li7'J 3m~5m, #@:fr)ijJE:f±If'l=:#-l*J ffi1f!t
~~8"1~>lto 

5.1. 4 f!XJ~JJ!:it!:{ir:'i:@:~i:t11J!~:i:iJR&, JJ-Ol:II~, JJ-Oi;IiJR&, 
JJ-Oi:Ilk.IJ§"151:~~1!1~, rfH~:J!~:f1;J{ir:'i:>'r1f.k Omm~50mmo 

5. 2.1 )'G~~>'H2lit!::fil~cflXJ~>'r12:7c 10mm~20mmo 

5. 2. 2 J'G~~ffir~lii&t:'i:JJ r:::i, JJ r:::i%:I1'.:Pf:ftH7~±~1J:it!:X!££ 
~Jj'.l.il:J:-tf!.~i~JE'tlitJG~1iJflJEo 

5.2.3 )'G~~@::1JDI~IMJ%, Jt:IM!m'.fti"ffRiii&:lg+1%o 
5. 2. 4 J'G~~ffiJ~Pf*ffl>'r'.k!j!.f!XJ:fi:fH!, :1JD5!:f&;Uf!~Jt@:1'.§fr!ijJ0 

?] ' JC~1~L EtJL' JB(J11 ~~~il D 

5. 2. 5 1££ffl-:1:~' JJ:it!:~J3.jJ :7c.ll;l(;?~~{t~~1t% 8"1:1:-tf!.~ i:f JJ:itt 
at, @::f±J'G~~ffir~:fJai&t:sttJ D 

5. 2. 6 J'G~~8"1::fJJ9tli!Jfil~f!XJ~::f!'!IPJ, !Jfil~f!XJ~li*ffli~ 

iiiit:~L 

5.3.1 ~$1LPJ*ffl~f!XJ1Mf'I=:, #:f:EJJ:it!:f-f§t_tli1ifflJE{ir, $;!LOO 
~f.¥fRiii&li1J\T 3mm, th.t.:%fRiii&::1'li:7cr 3mmo 
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5. 3. 2 )'G~~ Tm :itt frJ, llittft 1!t ~ tfJL f • 1t ~ lZ M * ~ ~1JSJ ~E, 
~~mg~*E·haj:ittfilm:itt~~o 

5. 3. 3 =f JTJ:mtfl!l~b\Z@?:H=f&j]raJ, Jtb\Z~Tm:ittWJ~tflllt~fh; 

=fJTTm~Mj],fi~b\Zmgm~~~.~fflfrib\Z:ittfi~~o 

5. 3. 4 =f JT J.9tto~frJ b\Ztft::l"fY!E;fi'i, =f JT rn ~ffj]*, * b\Z11JH~ 
Y!E~~~,m•~fiK~.-~Y!E~fi~,Mj]mOO~~~o 

5. 3. 5 &j]raJ1iJ;Jlt1!Ui±~ttJ, *=®b\Zf-•. =f JTM5tj]m 
00'*1@?1iltftilf~&J;J 1/2000 

5. 3. 6 m~~~;f0f~fflb\Zt4ifr:Jtl~Jl'.~= 

1 J:m~aj*ffl~wrn~,~wm~,~wm~,~~wm 

~;fa UIDJ:m~~IDJ:\; 

2 M~b\Z:ff g~$8f.JIXJUJt; 

3 rn ~J:b\Z:ff <ffli~~:'i:; 
4 m~~~FPtfl!l~b\Z~Tm:itth~-~.m~,~m;fOWJ~ 

:G!SJ 8f.J:tiJIJ!l!OO/G1~:ff1~±, 1m1-5 o 

5. 4 51fil IJ fJo l~LbHJi:~ 

5. 4.1 W1J t11!&'.~§u1i{EWJ~J:m:itt{iI:'i:M1YlUi&t:'i::botm~~. ¥/Pl tl 

~~±~b\Z~tm.~rmmooaj~Mtt•~~~. 

5. 4. 2 W1J n 11&'.~§u b\Zxt¥/PJ o :1tt fi JJ: 7.k a~ , * 1\\Z 1:E -tft 1"f JJ: 7J<. ~:k 
*mgwtt~*FPnaj:ittfi:ii&'.~~~o 

5. 4. 3 ¥/PJ o 1i&'.~1i1:E:$'G~~8Jt{ir=f~~3fft_~J/PJ t1 FP:ittfi. 

5. 5 ID! it! "hill I 

5. 5.1 I~:tHHf:~WJ~M:itt{iI:'i::iltst, b\Z*WiM:ittm~m:;t-F 

~,M:itti!it*m:;~~Jt~~ltf-•~m:;Jti&t:'i:Tm:itt~~f~.~ 

~Jt,~Jt,f-•Jtb\Zmgrn:itt~~~*o 

5. 5. 2 &j]$Ifilb\Z~Wl~M:itth~@?1[, ~'WOOJJ\Z~I~:ft~ 

WYlr1to 
5. 5. 3 ~$JLJJ\Z$[m~~{EJ:m:itt{1:~f~ _t, ~~Btb\Zf-*iiEJ.kf-
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~~R~~~Moc.m~~m~1i.f-fi.~~.~-·~·* 
m:frnti!I 9=1~1i't1~~ ;fSti* o 
5. 5. 4 ~•1Vlm1ffiffil:Stmi9!±1Vl'¥1±lffil:$1!J~~&iJ:!l00~1io 

5. 5. 5 mmf'F.lfrBtrm~~mmi&t*:flli:i\m, Jt:mt4ii'r1tl~Jn5E: 

1 =tRm•lli~Mm~~m•.x•'¥1±1~•.=tRm•f'F 
•m~m§:trn; 

2 li~tt=fR1Vl~-~~:fll~1V!.~B=fR1Vl~i&ttt~a 

1Vl:ltt~oc.•*fi~~$~.~JE=fR1Vl~~~lliiJR~~~ 
m:mL 
5. 5. 6 7ftzI f'F007ftzmttH1f itJfill:M7ftz, 7ftzoo m ~ ~f~~ 
7'.l~ii{~Jil, lfiltzftJtilla&~*r 30mmo 
5. 5. 1 m~pg±:1Jtz~liffiHtzffiHm, ~~rBJt11f7J<.E1X:1Jrt:rti;~atm 

jy!)t;~Jll:[fil :j3}tf: 0 

5. 5. s rnmat, m~~$ttffifOOm:@1irmm:nrP1, rnfkmxtif, 
mfkffi~~oomwmi11 o 
5.5.9 rnmtt~i:rm~~*ic.~=tRrnrniJ. m~mR. m~ 

$1!J~~{)jjjj&~rnm~m 0 

5. 5.10 :§Uii1tlt*~3&m~E1X:rnfk~:Mat, m:frrnmm~~rn 

fki'l"J~fMiOOmt:t~:ba5!mt&o 

5.5.11 m~m:lttat, If'FAfftm~rfil:1J~~±filw, F~:frrn 

tgk_t oo R fmu oo !ti11 Ao 
5. 5.12 :§x:§±tl!~Bat, m~i~ta"lmm~lii111fitmm:tt::---r1u0 

J:ttt'JI:: 
Fo = rr:D1Lfk +NF 

NF = rr:(Dg - t)tR 

J:ti:f =Fa -m~,ffl,a"JUim~l!.iJ11fiim CkN); 

D1 -rn:lttm~~fH~ Cm); 
L-i&titm~a"JUim*oc Cm); 

(5. 5. 12-1) 

(5. 5. 12-2) 

fk -m~f~~-1::J~JWJ mi±~z:JBJ a"Jf-±)J~~l!.iJ ckN/ 
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NF -m ff IN:itt B"1 ill! oo ~JL:f:J c kN) ; 

Dg -31G~ff 5'H~ Cm); 

t-31G~ff]] IJ)IJJt (m); 

R -7f fz:I ft 00J¥l-{ir±1* TN :ittill! 00 ~J:L:f:J C kN I m2 
) , PJ 

;flHi±J:W:'t~6ll& C3oo~500) kN/m2 
0 

* 5. 5.12 wi~~~~~:ttFcJIE±mfBJl'f.JlJ!.:!:5.Jl¥rnt.J (kN/m2 l 

±l!ll: ~~tt± f'~± ;f)f' ~ffi:itJ; 

-'!'-:HJ~ ~_[j:J {![ 3. 0~4. 0 4. o~7. o 7. 0~10. 0 

F = o 51>1</>2<f>3j A 
ds • s p 

YQd 

.:r\:r:f: Fds -mJffftiflNJJi&Htm CkN); 

1>1 -mtt~ff5!&tJT~*~· PJi& i. oo; 

</>2 -mJif,fJW:'f':!:*~· PJI& 1. 00; 

cp, ;ffl.:itJ; 

10. o~ 13. o 

(5. 5. 13) 

<f>3 -mlff~JE*~· PJI& o. 36; ~IN:itt-KJt1J\-'f 

300m, J:l3¥~±Fzf:hlJ?JBt, PJJ& 0. 45; 

YQd -INJJ:)trffi*~· PJI& 1. 3; 

ls -mJifJ~ffs!&i!it:itm CkN/m2
); 

AP -mJffB"J:~VJ\;ff~!d-tf JJOOfJ{ Cm2
) o 

5. 5. 14 IN:itti&t: ~ ~~$m.f;tt i'!~lli::kIN:ittJJ ~ E\Ul\-'fml ff IN:it!JllJJ 
;f,jYlmi'!~ 1. 2 {if, ~!JlLliilI*=l&~~llWfJ]f[, ~ifit:rp£~ilii o 
5. 5. 15 IN:ittmJffff~Ii\Ii9::i:r±9tfL, 4lfl1mJffIN:itti:i:fir:f1r:itt 
fiINff~mtt~.mff~$IN:itt~mmiilI:i:~iliff~m~~o 

5. 5.16 tt9tJ]f[Iftriilix>tr±9tff 21tt9ti!it:~:ittfiwffY&~. ::i'f~ 

r±~ff 21r±#t*l'l~:t~ o ~tJ.1Hw6l o 
5. 5.17 mJfflN:itt'§:J!~ft~o ~~r37H~6lZ:-Bt, Ii\f:fg{~J)lli: 

IJf::itt fi !lt:f1. : 
1 7f ¥z: I {"J=: OOITTI ~ ¥0 ~f 11~ ; 
2 &JJt&t:'.f2%Fli; 
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3 rn f'k~':=i::Jli BE :tJI'.~; 
4 "if {il iffiU&ii:kH i5tlE7G~~; 
5 rnJJ Jm:ct"i:f ~ i¥J ftJ'F rn JJ ; 
6 rm*, rm~~1:.j'f'ffl':EJ\\~; 

1 ~fF~~~m~~i¥J~c~)~~,~T"i:f~~~wm 

~~ ~1~tl ~WJm:iiI:milm o 

5. 5.18 -:VZTV!"i:f,t},*Jl'.:1''.§::k-T ioom, 19l"i:f$1b~.:JHJR&/Gli:k 

T 50mmo 
5. 5.19 T§{~TV!"i:ffF~fir, Jiiz,ffHif§{~fF~BtfBJ*~' 7fti':If'F 
OO±~a~tt~~··**~liizi¥JMffi*ti:I~Wm•o 

5. 6 1~ itU m1J; !H:q 'Uii 

5. 6.1 Jlfil:I:ct1'irt=imxtrnn:tm'T:f~~m:1.;y~1!1tl1~u£, @1%:tfilW 
~MM£,~*M•,~T~MOOAP 

5. 6. 2 I fF**ti:35_1Vl:itt:lf fi{ft 'i::ill:Bt, liiz*ffllf**1~u•:1Jr*, 

~:lf-00~~1'i~W~Aj=j:T~M~.Hliiz~~rnm:~nm:~•~m 

"ifJJl:ittfF~~*o 
5. 6. 3 m~rnn:t:Jrfi'iJ~~it$1b~~ifilii&m:f:4if~it~>Jt. PT~:i': 

7J1B't1~rPJ{)l, ft:];J1~tlii~fi'iJ~*o 

5. 6. 4 rnn:titWrt=imWtuxJ11.~m~s"J1t%~~~%,~Z5L, ib£1~u, 

lb~4fffiU . 

5. 6.5 ~~fffiUfF~Jiiz1=£19l:it!::i:11'¥9=1:it!:fr, Hliizi1HifffiU&s"J:fc1J'* 
.Jf>tT fU'if!'I Jiiz s"J ~4 fffiU :1Jrt: : 

1 ~m~ilfiS~'t/GJm:i:130mm Bt, 1r*ffl*tf:If'F00±:1J* 
ti':~4ilfi6; 

2 *tf:~ilfiS;;r-mmat, PT1=Em'T:ff!r~~~fi'iJ~i¥J:1Jrt:~ilfi6; 

3 ~m"i:filfiS~;J.1=£ 50mm LV,_t, H*ffl*ti:~4ilfi6, ~[PJ,f,&~4 

ilfiStiJ/G:tll'L*!Bt, li*ffl-=f ff TV!~4ilfi6 o 
5. 6. 6 m~rnn:tnf!!I7'GJttFP Jiiz~tt~~1~um"i:f 1t%'tif Z5L, 11¥U1t 
%~:2's:t~~Ja 15d~20d ~JRo 
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5. 1.1 4ltilm~lV!:itt:M!!IBtrmxtT~o:rm § H!H:f'.&i!t, #m~* 
*]mm~ A Htfiic~: 

1 m~liZ.1Josj:EftJm:t- *]t-*mt4iliiit~>Jt; 

2 m~ liZ.1Josj:Ef mx1'ff!1%, xtl§i!R, f lix~:JB; 
3 m ~ liZ.1Jn sj:Ef mt.t>'~ x]19J:;. m ~~ t& ~ii t-* ; 
4 TrrlV!I~mtt~.&hit•m~~; 

5 &h~*OOmf~,'JC~:JB,'JC~tt; 

6 _t;'f $;/L)j\Z f 1i, :7Ctll EllL 'JC~% ; 
1 *~r~oo~tt~moo,tt~&h,tt~•m~iliiit 

;fll:M!!II Z'.:t~il ~ ~ >}( o 

5. 1. 2 m~1V!:itt:ctf¥4' m~**]m;m~ B r1~m~1V!:ittic 

~*o 
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6. 1 - f.J~ ~Ji! '.@'. 

6. 1. 1 m tr rBJ 8"J :1!11:; PT *m J~Hfl)f!XJ tr tu tu , m~ m ;t& fll tu o Jt 
• a"J :ii 11:; :1J:rt c oo 6. i. D • m PT* mm tr rBJ m 1J:; ~ 11 14~:ii11:; 
1rAo 

1!16. i. 1 llii7.kmt&, ll'tlJ£mt&, tni::r>t~~~l!I 
1-il"J~; 2-~•tur»i:~tl;J; 3-ll1J7](*Ji;&; 4-iJJJi:IK~; 

S-l\Xltf; 6-il"J~i*J~ti;J; 7-IQ!}El\Xj;f,&; 8-tiJOx~ 

6. 1. 2 flXJtrtJJJ!U, 1Ji!-1J:;£JtJJ o 3t:Jff'Fill'.lili:f!JIJJ:E~rJJJ1J~o 
6.1. 3 f!XJtrtJJtU, 1Ji!-1J:;£JtJJ o 3t:Jflili:1*iiE5CJJ(f'Fill'.o 
6. 1. 4 1E:~mtrTYr.itt7t*, :~ift15¥JMtft1*7tnlt, ±-ft!. OOtJL~~J:E 

~,:1JPJ.ittfif!XJtrtJJ~,1Ji'-~£}tJ]CJJZ:Jff'Fill'.o 

6. 1. s 7cOOfJtmtrtJJJ!U£J3tt?f'Fill'.lili::5tlKM!!Io '&-!Km r*J 8"J 
mtrtu~£JtuoJt:JfM!!I1r~Rf'Fill1.m*Nm~m~tt~*fll~ 
f*M!!I~li~JHiJUi:, ::F1i7cr 20mo 
6. 1. 6 m 14*oo1ill r~ at , m 11:; mr m * J& -ft r~ 1~dil1 m nm:~ :1J PT 
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M!!Wo 
6. 1. 7 :fl3~~m~P'l-IJJtU, Wt1~-IJJ ti 3t1#nfiliill?t@:JfJltfF, IPJ 
-*m~w.iMB"JfF~•~ill-HM!!I.~~fF~Mfi~~~~~ 

±i*~JEo 

6. 1. s IPJ--IJJtU•~B"Jw.iffi~~m~~~-IJJtU:lii~M, illWt13t 
1? m ti , @"Jj( m ti , l'>t:'i:-IJJ t1 x• o 
6. i. 9 •~-1JJtu, wm~-IJJ t13t1#M!!Iill~r3'tlJ1W!f¥:tttfr = 

1 -IJJtU-1!i!Um~~~; 

2 tf:~w.im~~rSJ±:/r; 

3 -IJJtU~-fli!Um~~~; 

4 Wt1@"7.k mtli ~ l!l!J5EflX!:fli; 
5 *fflTHMM~@"Jj(flXl:fli~ffi'l)Em:f1iz, ~~-IJJt13t1# 

i&M!!; 
6 m~THM, :tttfr=~-IJJ~,Wm~-1JJt13t1#fF~o 

6. i. 10 W£:i11W::1t~•ill*m~1PJffl:@i1ifflJ:E, 7j(~~ttJW£:it~• 

~ill~~=•· ~M~~W•~•~ill~~=•o 
6. 1. 11 Wt119J::ll:ill 1'4ir JJ\l fr ~**~fl (( m £jlj~ Wt1 J;Jll riu GB 

50661 B"Jffi:k;};Jll)E 0 

6. 1. 12 flXJ~-IJJtU, Wt1~tJJ t13t1#fF~AAl'8Jill:xtflX!~1:!£%~:itt 

fi llil:VJ!U , ~fif~f}~, 1tM!!I , ~ i.iEM!!IlW::ll: 5fl:I ~~ o 
6. i. 13 m ~-IJJ ru , w t1 ~ -1JJ t1 3t • fF ~ :1:1:;w 9=t ill f~ :!ff w JXt r 
fF , 3f ill f~:!ff~~, @" :k, ff il':I fF o 
6. 1. 14 A. fr:liiilVfU:fJf:-1-~:JZ:liiil!!ltB"Jm~~-IJJtU, Wt1~ tJJ ti 
x• 7t: JJJtz ill m i'>t:!Eil! t1i 0 

6. i. 1s @"Jj(41XJ:f1iillflJf lia:JiHL, •~@"Jj(mtliwm, -1JJ t1 x• 
zj_j\z~@"Jj(mtli~ztt•.:tttfi~~~ffi'lo 

6. 2 tlXJ 'if tJJ ~tl 

6. 2. 1 4lJ:-M!!IIK@:P'J;fl3~~m~B"J-IJJtUWt1fF~ill-HMl!Io 

6. 2. 2 IPJ-@:41XJ~7t:nlt-fli!UtJJtU, Wt1~ tJJ t13t1#z, :!f PJ :if!: 
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1T.51-f9!tlfif[I, ::f 1~ WIT f9!U IPJ B;JtJJtU o 
6. 2. 3 4-it-~mWtJJttlffii@:;f!HEiJ>tjf~3jt;l!t1Ti9!tlti:,if{§'.~, :fijic 

mwmm~•~·*m:~mm~g•m~~%~.4lt~*~::fE 
:kr 800mmo 

6. 2. 4 tlXJWtJJtU~@:%7'1~-iXtJJttJ~5fll~=iXtJJtU~. ~= 

?XtJJtu~m:1'tf;;l1~~mtu~9.tm*&tJJtu, mt1i!, tJJ a 5tff:5enX:Fo:1f 
PT :11Hi c 00 6. 2. 4) o 

00 6. z. 4 4lHllWJff P.JWJfftJJ,Jntt!Iffef.it00 
1--?J\:IJJJ!ftlilt; 2- =1.J\.-!flj!ttliJI:; 3-tJJl:l5iJf; 

4, 5-W-tJJ~; 6-WJ'W 

6. 2. s -iXtJJtU~9.ttJJ a 5tffi=J =?Xmtum:11wu¥nHi, i2JJ~1J\ 

-iXtJJ tU 1§" ± {,<fi:{!} itBt !'BJ ; ~ = iX tJ1tUITTi±1* ~1:.f.U $ Wni B;J, 
m:m~•~~~e~~;-?XtJJ~i=J=?Xm~•~~•9.tm•M 
Jt@:mJJf.~it~>Jto 

6. 2. 6 4-it-tJJtU$1iz ff~B;J, mJ'GtJJtU-19!UtlXJWM, 51-19!Utu 
::ftJJM;-MWMtJJ~Fo.~~-~~W~±:1J,~tJJ~.51-M 

•M;W~~±~~*m~,~~m~~±W::f~S~o 
6. 2. 7 ifl.~tlXJflitJJtUBtEJ'Gi'fftlXJW~~tJJttl, .Ni'ff:Ef~tJJtilo 

6. 2. 8 tlXJWtJJtUWm~m; tJ] D R--tmi1U»ifif[I~~ti!JM-~ 
~mtt.mIJf.FoM~*m~,~~m~~•m•~~. ~~mw 
tJJ~i=JtJJDJi::JfjG~j§-~~$~~~>Jto 

6. 3 ilXJ *.&. ~ ti 
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~~m•~*m~. ~J£m~·*•tuox•. 
6. 3. 2 iffi7j(@1¥.J~7j(mfli, ~Jj( 001¥.J ~5Em~R --t £lHLHJ&JJn;% 
mwtv~E~MR--t~mm•o%~•J£.*m•JEm~~mw 

1¥.J m:t~ lW::S:~ *. 
~i3 ~*m~~mw~•~.tuox•~~*m~~-~. 

wox•~~J£m~~-~.~J£m~~m~~-~~m•m~ 

~N*~*·*mx*~.~~~lW:•~~. 
6. 3. 4 Nlft£E;ltij£1!ft±J>'HPltl 1¥.J ~;j( m~1r fl:: 7Jti:':i:fkJ ~;j( 1¥.J~-
il!~~. 

6. 4 tJJ r:l 3Z • 

6. 4.1 1~H11~;.Km~. ~J£m~m:t~%mtEm~ePM!!fl::tu o 11i'li 

~x•;tuox•~k~m~mm%mtE.nmm~~~x•. 
6. 4. 2 wox•%~m*Nrr~>Jt-0JHJ£, R--t/G1r::k-Tl*1Hm 
$OO~~·*Nm*~*m~.~J£m~oo1¥Jx~~-~I;* 
ffll*l$~~m•±%~1¥Jmwx•.mM~~m•±~~Nrr~ 
NEnm f5e:m. 
6.4.3 wox•1r~][-TJt.WITYifflm~. ~7.Kmflim~tuox• 

mm$~.tuox•~~J£m~oommx~~~•.x~~m~ 

][fm5Em~NiL 

6. 4. 4 w ox•1¥.J~:S:mmJJENrr~*· -1Xtuitl:f;k1¥.J~7.Km 

~.~J£m~oo1¥.Jtuox•/G1r~-T4•. 

~~5 wox•~m~oo1¥.Jm•~NmmIJEx~ti:':i:fkJ~~~*· 
-f.N/G1r1J\-=f 7mm. 

6. 4. 6 4ij:-rlrt*~m~tuitl, m:t~~w o x•%mtE, mx>J-W 
o x•$1ir>'HPltl±1*:ittfra:JJtun ~. 

6. 5. 1 iJi~mflim:t~~w o x•fl::~ r:p mr&~*~~ ~37ut_m5E, 
*m*lJs:t,mm:m:lF: c :Ittfiic.:lF: = 
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1 m•m~Rmo~•tt~.~#.•~.ttn•~wif 
~HJ!=>lt; 

2 m•tt~~~#.••.ttn~wif~HJ!=>Jt,*~~ 
-flJ: tt if§~ WC ; 

3 m:t~I~~Wif~it Rif!tkfjl1EJ!=>Jt; 
4 mg.ii*W~:JC~tt. mmifljt(~~; 

s ~*m~m•~w~x~*~~; 
6 mg.iff¥)5'~XW.~:S:~Wif~frOO*;fffil1E «flXJ~·t'iJI~)}f[I 

~:S:~i&~~f!L)) GB 50205 ~~~JEo 
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7.1 - Ji ~Ji! ~ 

1.1.1 'lfiH:llf1ft~f1JW.rtJ7cr 2om ~~!Jt7c-T 7m Ht, illtrff± 
i*W. rtJ 7t .IN:, _tr 7t fil:i!H:Y o 
1. 1. 2 &mm 'lf tJJ tu 1;!J!1~ >t :tfr 7'G * * 1tt:tff 1?JJ 7Jc J5 , :ff PT~ i!it * 
.iN:'lf•~C:fR,m~~f1JM$~~~m&±o 

7.1.3 C:fR~~]J(me~~tLBt, 'lfpgJ.llZfR:frJJil)Xl,, f*-j,iE'lfpg fi!. 
:l!f~tiffi:IPfm o 
1. 1. 4 'lf • r:m~~ftl me, *l*& ~ M t-t B"1r*-lK!Jt1llZ nw JE 'lf • 
i*J ;f;f;f4 =1Xi@i~~* 0 

1. 1. s 'lf •pg tfe•± ~ m mr , 1llZ :tE m 'lf ur $ i!it 'i'J'l!:-4. 'lf , it~ 
1ftMC:fRpgB"J~-9.n~~~m&±W~_t*]J(Bt*~o 

7. 2 ~f.&~U{1=, ~~&m~ 

7. 2.1 tiffi:I~'lf·i*J~fiJCfli]](Jt:Jt~illtnwJEffe~.:fJ, fXJUJJt~ 

~JE'ti~*o 
1. 2. 2 m'lf:ifl!7Jcw, l?JJJJc mfli]J( U'LlJ:EM:fRPJ f'F7'Iflt&1tm, Jt 
~${ililltfti:i&tH R >t~~flfli o 
~~3 1?JJJJcmfli,U'!JJ:Em:fRf'F7'I~ftl•flist,J.llZ~Jt~•fli~ 

~Ji}jZ-Jf o 

7. 2. 4 'lf•pg£af1Jtlflii&t:'!:illtf*i-iEWt&J21~7C~Wm\~o 

~~s U'LlJ:Emfli]J(CflilllZ~•~•m. ~~J5mm~o 

1. 2. 6 C:fRm~B"JBtfSJ~J1UJ!J¥illt~:JHi~f1Jt~,~, flfli${il~1fe 

&±YfltiU B"151ifl'.1ifijJE o 

1. 2. 1 tl:fRm~atilltx>tB~~:l'GPX:B"J'lf•pgmen~•±~ftl:ilt 

fif*tfro 
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7. 3. 1 mfm:b11I~b\l~Jf:l&lH~>R5'~, fi!Um~tEm~i*J~ttu~>Ro 

~12 m•~•m*mmn~•-~•Hm•~•· ~*mm 
-~•at.mfm~~-~~I~~~.-~*ffl~~-~~.~ 
-~~~-~~.~tEmfm~tWH~~~*o 

~13 m•~•m•m%i*J~*-%r~~-~~•~*•• 
ag )]!: JJ!U o 

1. 3. 4 ~-~:fkl-1=Ji*J~~:t1J~:t~5ttrmi' agm•~~~J~r*mIE 

&~-~~'*b\l~JE-~-~~>j(o 
~1s m•~•~m~~•~*~~•·*~~~~1-T1-T~~ 
<i <<m:ffnmM~:t~tt;f:1JllW» JGJ 107 8"J1J\1.lto 

~~1 m•±~m~*m~~*m.~~*m, ~i*l~*·~ 
m~m. *m-KJt. *m~.Jt. :JJW:I~Jtag5ttrJim~~rJll1-TOO~:t~ 

ii «tl!§±~:ft}Iif!i\:Offi:IJ~!.711!> GB 50666, «:ttl!.riif£~7j(j27f( 

1Jllf[L)) GB 50108 ~ag~}Eo 

7. 4. 2 ~:fklt~•±:M!!:I~J!.*~f.%~14'M, Ell*ffl § m~~~ 

i!itdfB&±o 
~~3 *m~m~~~•m&±st.m•±~mttmft~i*J~ 

•~m~. *ffl~m~%n11~"=\~ coo 7.4.3), IPJstmft~m~ 

me~~tt~~.~-*1-Tm&±••tt~~~o 

20 

8 
I!! 7. 4. 3 JJ!U!Wl~PH!t~±~iJi:1'U&1!llt5f-~l!I 

1, 2--~·J§1l'BJjE±i:/E~~; 3-1!'BljE±i:IE~~; 4-rHJ<'.~; 
5-i't~; s-ml&J<:~; 1-ml&; s-r!'BljE± 



7. 5. 1 m~tntU' '.);!j!.}~£3tJJ 0 xtJAA fa]' ~:~H:V!$Utf;f};J _t EtgJ:ITT 
mma•~m~~tt~*mm~~x•. 
1. 5. 2 J:mm~o•1.fta,gm~m::(E~•J:m%L~t};Jt~ljf±5iJJt:1t¥U 

~tt~*§%~tJ]~,tJ]~~~~m·~~~~~I~. 

7. 5. 3 J:ITTM~t1$1.ft~fj;JAfl!I~mf$~~1.K&!Hlf!.. 
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8.1 - M ~JI! ~ 

8. i. 1 JilZ:tEJ:MfilJlxJJint~M±5i!Jtits~iJ-l&it~>J<:J§", :7f PJ Jt!:firlPJ 
~ ± :7f 7f ti: , nil! fF i7'J $£M1J o 
8.1. 2 ylPJ~±jffz:~1r*Jtl:fJL:fliXJ]f[Io 

8.1. 3 rlPJ~±:7fti:~1rJIG:tE±:7f J:$iErp${.:\ItirtlL fl}ftiJOOW 
~~r*,fl}rtDT:7r~mTFrz:,*m~JJtlllZmm±~MN•~· 
fij:l1il 7f fz:JillliZ at ,11ltl :111l , F~ mrz:, Mlti: o 
8. 1. 4 tlPJ ~ i7'J ± jf ti: 1f:ii :!! JJt Jill --!:3 I fF ;ff~ JM lll: 8"J ~ !ftill fl~ jJ :f§ 
[!:; lli'. 0 

8. 1. s £S;f1JJ)f[I PI --!:3 ±:7fti:~* ~yfrt7j( fF ~, J:UJ:f4~!ftltr JilZ:iM 
!k,J,; n~ ± jf 1£~Jtt!Jt o 

8. i. 6 ± :7f TF:t£A£S fJJ J)f[ I :WI rBJ , Jillxt"f ;m; J:m m £S fJJ , 11fii at ::it 
1*lit~ Jilf.f mf*t? x>t~ ~Jt!:fi~ at 1Krt9!tl ' t4itfr'L~HtJ)f[I~ * 0 

8. 2.1 ylPJ~±jf:f'£~1r~iJJt!If'F:ttf'F7'J±:7f~!ftillJHiJ!l:, -fil,PJ{t 

mg~•m,WAD~):t~JHilll:~~ili±J!!Jt,j:tJilZ--!:3If'Fjf, 

~m~;mm i7'J B"JJ:tfmf'F~:f§E:.W1fti10 
8. 2. 2 ±:7r7ft£:ct~rr, DlZ®-JJ:±:7r7fti:m:fliXxtJ:mm£SfJJB"J:u.1 
11!~~, ®iliJ3iim£St?J5lrlllZJ:m ~ o. sm ~±m*Jt!AI7ft£ o 
8. 2. 3 .g;;m;J:mm£SfJJ71d!.HISm;t&at, 1rfJo5ixt7ft£1=$rl'i'l B"Jt211ltJ; 
7f:f'£t~:l!I~m; ZOOmm at, Jilllli'.it AI~m;, Jttfrm;;f&J)f[Io 
&L4 7ft£:li~rrBm~$*~J:t~~T*••MNat.JilZlit 
Bf~f4~J§"jf PJ7ft£ o 
8. 2. s :XWTOO±-t!!.T'.2fBJ±:7f7f:f'£JilZ~-J&;j(f11fuat3t1*, •1*± 
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:/ff£~~~; Jj( f Jj{lj Bt5i:i*PJ il1Lttm.•1:ErvHJL~tkJWJ.g;)7~~1Lt 8'-J 
m 1£~-!::§ rm m~tkl ti'! :1t • o 
8. 2. 6 ±:lf~n1vt1Jfflt£1Jlllm, ~t14m~~•;fJL~~±:lf~~ 

r~~~·*mm~*rr*~m*;mPT~m~*•*m~~~ 
~m~n.mm~~~~~~~~•o 
8. 2. 7 l*J$~t&~~tkJfrJffl±tJUf!!:IBt, ±:lffft£filt4% T~tl 
~Jl1.5E: 

1 fil*~~~~tkJ~OO~~fff£~~; 

2 gg~~~~~tkJilhtt~~ 200mm l*J~±:lffil*fflAI 
3fi'£; 

3 fff£~~~~tkJT~±:/fBt,filM~~~~~tkJ~mo 

8.3 ~ ~ Dm I 

8. 3.1 ~tkJ~~m55rmm~tkJPJ3Jttt; PJ:f:Ermm~tkJP'lrmtl!!. 

~tkl~~~~e~~•~u.m±:lffft£~~tk1$mstm~:1t• 

~m.g;•.mwrm~me•~u.*m~~%$m&±mm~. 

mIJl=&~m~*o 
8. 3. 2 Jlf!!:I~.it*OOfilM~. JiJU~¥¥D", ¥¥SlfUW~!lm~. ffl¥WJ1( 

J!Ft)t-=fiffe, 1:E*OOtf!LtJ¥Jjtjg 20mm~25mm IPJ5.l!loc~~B"J7j(~ 
1!'.bSI~~~ frllj t~R±:W OOniJfil' :/f PJ ~'*~~mt~•± 0 

8. 3. 3 ~t&fil)t~J]f!!:Io 4lJ~~t&Jlf!!:IWJffitr~H!flifijiJd%<~~~ 

T~Jl(~,~~~J1(~!500C~Jl(m~~%$;f{fif~Jl(~tt~ 

*·m~~~55oocm~~%$m.g;,mw~~1:E•cl*JB"1~~ 

me•~u.*m~~ir$OOCm&±oom~.mJl=~~m 

~*o 
8. 3. 4 ±t!ffI;fj~;fffe:, 9=1t&, ~tkJ;fi~t~&±~tkJfil*~** 
J1R:r1]Jt, ¥l197.k~ntJ1f!!:*rr1ftf' 0 

8. 3. 5 fl{bBt5i:i*~m~fil;f{fifJ]f!!:II&~*o 

&i6 *~mm&±~mfil**~~m&±l*J*m~ntJ1f!!:;m 
&±~~~T~~oc~~*~2m,SMBtfil*llR•~~~~ 
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itJJfil: 0 

&i1 *mv•~~~JJfil:~*~~.~~m~*~M•~~* 
~~~~~r~~~~~ttm•~~~•.~±n*~~*~~ 
~-~mM~~tt~*~~%SM~M.Sili~~~*~~~~ 

~ttm•~~•·*~~~%sm&±ooa~.JJfil:~~r~ 
~tto 

s. 3. s ~~JJfil:r:Ycn1tJ5, ~:x1~~~~_tm~;>r~a•?:t~mu~ 

~~~X~·*D~~~~~X~~o 
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9.1 - f.J!t mi. ~ 

9. i. 1 ~• tvr~£S:ttJ !Vi Jt ElL Ll nv~ ± £StkJ El !Vi* Jg 3:: , Ll >'~ 'E2 
mt& ~fF }g4ffl WJ 1VJ7j(t/tJJm: 0 

9. i. 2 fF };J !Vi* m ti Et-J £S tkJ >'Hmu m ~~mt& Jt :ttm £.ii mJ: :1: ElL rim 
tE i&t-tt ~ *, * ElL:ftm£.ii!lt ~mu 1VJ7j(~;r4 0 

9. 1. 3 £S:ftj %0'lrln'iJ * JiH1:Hi !Vi Jj( ' * ·11: !Vi 7j( FzHm N fir M {M(:!!f ~ 
m tJi !Vi Jj( a9 i1JJ!!lt:EJIL 
9.1. 4 5IBtJlllf~:!!t5I£;ii, ~IPJIVJ7j(tJt-ttiHt~t~~'l'flHira9 

!Vi Jj( !It :f]! 0 

9. t. s :if!!7Kimm~~J:Et-JttiJJ[JLm:fttvr~£MkJ5Imrur1-Tm:tt 

it:l;jfi, JFJ)\Z~,!jjtllVJJ}(~t--J.o 

9. 2 -f.J!t'a!H.il:@7J< 

9. 2. 1 m~tn~J, m:ttWHBJ, m~, mt&~Jil~:kat, Jlll1~m 

1PJ fe_mt-*mtliur:f'Ttt~!zt:i:_m o 
9. 2. 2 1VJJJ(mt&m•*ooli-f~. :JtJlllrimJEfF);J!Vf7K£00Et-Jtt 

*~*o 
9. 2. 3 ~•tvr~£S:ttJJJm:Imr, Jlll~£atkJ:if!!7toom~ If<. mtlim£ii 
*Nit ~>J(Jt!::f'JIVJ7j(!zt:f]!o 
9. 2. 4 mt!i!ViJtm:~rJt-t!VfJ](t&f*~at, ElLNmt&ta5im:ur1-T 
i1~o 

9. 3 %9*a!H.il:@7J< 

9. 3.1 5I£;iilVJJj(Jlllfil;IJJENit~>J(. 5I£ii*mfJlll)'Gif-=B, ~ 
•~-®~-n~~m~:Jtmm~*·•r•*ooElL~~-~ 
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~- 7C1'54m, #EII:f!HWili~jf~>j(*~Jt.7j(tt\'MiL 

9. 3. 2 Ell f$:ff m :tR~~ B"1 m :tR ~ * £J m; :tR* ·11: ~ * B"1:tt~tz.tJll!0 
PJ)t~l±IJ:ii!:t}t~~B{J~7j(m:fi, rff:itJft~*~m. 500mm 1.!:•m:tR 
~*m~.~•m:tR~*m~--~~*tt~*~~.~~-~ 
-KJ;tEIImL@.i&lit~>j( COO 9. 3. 2) o 

9 

!!! 9. 3. 2 iY!Ut/l;t~m;t&x~:il!:~Jt:k~l!I 

1-l&ii-tJllt; 2-*'5~:i::Hi!'&:; 3-Fn:J:!HP9t&llti7.k&:; 
4-l&ittJll:t; s-ne~±m&:; 6-~'Vf41lti7.kt&; 

7-~:01!'l~±f:JH? m; s-JJ1lmllti7.K1l'l~±ti!i:MJm;t&; 

9-JJ1lmllti7Me~±~tlJ1YlU:lt/.T; 10-mt&lltil.K&: 

9. 3. 3 JY!OOti l=l$fil:~Jj(filii:IE\If$::tffm:fi~7j(£J~ i:::r tl.t*·jj:~ 
7j(B"J:ii~tl.tJJI! coo 9. 3. 2) 0 
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10.1 - f.J!t mi '.iE: 

10. 1. 1 tt?JRM!IIlllzt1ifFVtl~]7E: 

1 tt?JRI£1liz~~.~*n~.~~~3; 

2 tt?JRM!II$,Jjlz~~ff?JRmOO~I~~~-*x~~~ 

#R~r~~g~~~~~•c~)m~-~w~~-~~~m 

R·**mtt?JR§~~7E~~tt?JRn~; 
3 tt?JR~r$.m*mtt?JR§~-~r~~~.~m~m 

~tt?}ttJLJ't., I£Rtt?}t;fJ~--t; 

4 tt?JR~I$1lizWrltt?JR~B•7E~m~?JR·~~-~
~~-tt?JRffih,tt?JR•, tt?JRR~m,~•tt?JR~#~I£ 

s tt?}t~I$'§:1:EJL i:::i ~:'i:Jl?JR~:'i:; 

6 tt?JRM!IIlllz*mtt?JR•~tt?JRffih~Ntt~*·•7Ett 
?JR£!f;JlBtf!Lo 
10.1. 2 tifCf7j(~uiti)Af!IIBt' lllz*mr~t-1!!~, 71<.Xt-f!!~RJ]W:I 

'lfR, 5t!i:llJ*fflff1=f:~7J<_, Jl7J<_ljll1J, ftij$1.i?JRJl7J<_~~r71<-~ 

11Jtltl?f~o 

10. 2. 1 flXJffTV!:itt$1llzxtwu l=l fflili~t-f!!~:itt1-TS$1:!HtJfL 

l~L2 flXJffTVI:ittB~a~m~~~.~*~I~WW71<-•~* 

~mR~~~~~.lllz:ittBS$M1.±?JRo 

10. 2. 3 tt?JR'§:--l::JflXJffTVI:ittflJ.f~~; 4ij:f!J.fr±?}tJl71<-:bD111!1g1f 
JJt'§:]::~fjJ.f:ittR* lm ~Lo 

l~L4 tt?JRR'frfil*~I*W~~~:'i:.S$Mtt•m~~-
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10. 3. 1 •~JI.tt•Btr, m:tETYrltt1liil o s{Jmtgtg o mi 0019::'i:1liil o ll:: 
Jt~:'i:o 

m~2 •mtt•Rn:tETYrJttmtg~M~*$*X>t~-J9::'i:,~~ 
1BJJEEnjgJt~1t~*1£8{JW31if o 
10. 3. 3 •~JI.tt••~n*ffllW~FJ±Jt, g:£J:m:l:mirt!JfitfilmPJ~1Jo 

7K~Jt ~PJ~!'l1Jt1~ o 

10. 4 ~J§7JM~.][~ 

10. 4.1 •~mtgTYrJttfF~Ji'5mtfil, mxti*mtgMfilttAPJ~!t:t 

Jt~. :'i:~iliMfil-~liffJRJR~o 

10. 4. 2 Mfil~·:'i:~n~!JffllWWUJ~~litt•fL o 
10. 4. 3 ffJRR~lkt~Ji(jg±, itfL PJ ffl7kt~7k:F&~~~·o 
10. 4. 4 Mfil~Jt:'i:~Ji'5mtfil, 1l!vmtt•:rLmm:t&m:tiit:lif, ii 
m£:iiJ9J:iim m JE iw lk ~ * o 

10. 5 !A "ff. ]± ~ 

10. 5.1 W3ftHE1~~a{]mtgtg18J;l!Jifil, mX>ttl'l~~mtgfBJB{]m:tim 

t&Mfil:l1Hf:l:JU't:tt• o 
10. 5. 2 1!"l~±~JJL7¥5mtfil, mx>tmtgTYr$1l"l~±£:iilljj(Jttfi:l:J'Ut: 

ff~ . 

10. 6 :l:tl!,1'7J<~itU 

10. 6. 1 I fF 1t- 00 :tf:t ~;fig m ~ii:!:-!!! T 7j( 'tlf l5L *I&:!:-!!! T 7j( t£ i!JIJ 

rtfJ}ff[o 
10. 6. 2 m tgTYf lttAA !'BJ PJ :tE:ff t-tI fF 00 Jtt fi!liBtrffi ff JRtt7k o 
10. 6. 3 tgfB]j!JifF~J}ff[IAAIBJPJ:frmtgfB]:iffi7j(mftt•Jl::7j(, ~ 

tr:fffF~gmioo-*1t-*fi~$-*,mJEmtgm~.m~t'Fft 
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oo x±-1!! -r ;J<~ mt B"1 ~ * o 

10. 6. 4 ~;f&/G*J:tH:Vi1JiJ!Ml!I8't, ilEJ'~±jrJ2~2iZ.~;f&Mf!IM 

ISJmMlflJ:itt+T~tli'JJ<ft~, 3f m1!fdiE±-f!!r;J<1il1~rft~ITIT o. 5mo 
10. 6. 5 ~-£S:figJ:fiiHWtt D )ltB"J>'rfm~flXJ;f&tU~frJ' £\I~flXj;f&)'r 

•~~B"J~rJJ<~~~mmo~~~~ro 

10. 6. 6 ~•m1fl:rt:M!!I9=18"1±-t!!r7J<r£11J1J~mr4i-i-J:IBtJt1E>'r, 
r'<1.J £\I ~i-l-:001-T+T ~ t-'Fl'l « Ji1fl:-'=3 r!lll;&: ~;j(I~tt:;f: 1Jt?i1 » J GJ IT 
111 B"J ffi 3C1Jl!.JE 0 
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11. 1 - M: ~Ji! ~ 

11. 1. 1 Af!!I f!r illl tLHi!iW:it:>c 14' , Af!!I VF.m , If!il !t!!lW: fO 11< )Cit!! 

1W:~#~-M~~--~-;Af!!I~*M~•*fi~00.3filll* 
M~1JJ!tl~*:f~~Af!!Io 

11. 1. 2 ~-ffl~i!Af!!I~tJJ!tl~illl~ifJJllfiOO~tffeil <<Jl~£:1fe 

If!il~1JJ!tl:Jst;;f:J;Jllm» GB 50497 lk «:tnXrnttJtmxiilif!il~tJJ!tltt* 
~Jl'.m » GB 50911 >'~, n'U illlx>Yr37tl ~fft*frI,i2:~1JJ!tl = 

1 Ii'F#-l~}J~J§'±f*1j(~fft~; 

2 ~l'BJ5l1?1£%; 

3 **'®"f 1£%; 
4 J'f;fffJ»f $t~;j:kJ1£% o 

11. i. 3 ~rJJ!tl,i2:illl1:£Af!!IJl*~f4'at;fffW:, 3f~1~1JJ~ilf1L 

11. 1. 4 ~1JJ!tl1ttt.@m:itf:fi£ffiif:5};fff;J'll9H_l, Jtilll•ttl~tJJ!tl S tlL 
~-~~-.~-~§%~J§'Jj\Z-~:5}~~~-~o 

11. 1. s ~11:l:1JJ!tl~*lfH:i:1:~f!JIHffell~If!ilPJ§~Jt~l=:Ji'!'liSt, illl~ 

:IJa~tJJ!tliWf $, lkMfflW o 
11. 1. 6 ~-ffl%ti!illl*JiH~L!MtM!!I, rJJ! § JlW:if§:k~illl*M 
~tJJ!tl&'Wt{§}~,Jkat*~ffiilllfil'tAf!!o 

11. 2. 1 If. rm m: ?'!Ml! I 1:£ I fF * J)ff! I ,W] 8{] ~ 1JJ!tl illl * m I ;fj 

~~~~~,1£%~~~*fOM!!II~~~tt~tt!t!!~#~ 

tJJ!tl J]J! § ' ~ 1JJ!l]JJJ! § lk ~ * illl ~ if * 11. 2. 1 8{] J;JI', 1£ ' * illl ~ 
JEW:H~*o 
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3t:JPt.§:j:1J1(~~w. 
Ff% 1iii:ilJltlJft! 13 

-1'11 =1'11 :::::_1'}1 

1 Jfil:f\ll:Ji]t liiz:Ji liiz:Ji liiz:Ji 

2 I ft# JJJ :JP t.§:j:1J TY! llll 7}( f-{.lz ft liizilJltl liiziJ!a liizilJltl 

3 I ft# JJJ :JP t.§:j:1J IY!llll '1£ fiiJ {.lz ft liizilJltl liizi!iltl liizilJltl 

4 I ft#Jjj]:JP:flt (Jl'/ij) 7.k f-{.lzft liizi!iltl liizilJltl 11'.jj!tl 

5 I ft# 11!1Jal±1*7*fil 7.k f-{.lzft liizilJltl liizilJltl 11'.i!iltl 

6 Ift#:flt (Jl'/ij) f*l*JjJ 1ri1Jltl PfilJltl PfilJltl 

7 Ift#fil.lffliizjJ liizilJltl liizi!iltl 1ri1Jltl 

8 Ift#3t1*1*Jfl liizilJltl liizi!iltl 1ri1Jltl 

9 Ift#:fJtffl:~jl'f 1ri1Jltl PfilJltl llJilJltl 

10 I ft# Jjljtpt.§:j:1J~ Jjj]:'fifB] 1'19 ±fffl 1ri1Jltl llJilJltl llJilJltl 

11 I ft#ll!!Jal:r'L~l.kfffl 1ri1Jltl Pfi9ltl llJilJltl 

12 I ft# 11!1Jal:!tiff7)<7.k {.lz liizilJltl liizilJltl 1ri1Jltl 

13 I ft# ll!!Jal ± f*?t !if'!£ fiiJ {.lzft 11'.iY!tl PfiY!tl llJiY!tl 

14 Ift#ll!IJal:lfil~'l£rPJ{.lzf$ liizilJltl liizilJltl 1ri1Jltl 

15 I ft#~:lliJt (:j:1J) m!Jo/J'\£'"1{.lzft liizilJltl liizilJltl liizilJltl 

16 Ift#~:i!il! (:j:1J) m!Jo/J1.kf-{.lzft 1ri1Jltl 1ri1Jltl 11'.i!iltl 

17 Ift#~:i!il! (:j:1J) m!Jo/Jf~*-'i- liiziY!tl 11'.jj!tl llJjj!tl 

18 Ift#~~:i!il! (,f1g) m!Jo/J~~ liiziY!tl liizilJltl liizilJltl 

19 Ift#~:i!i:l&T~~l.kf-R*Hllift liiziY!tl liiziY!tl l!iiilJltl 

11. 2. 2 ~~llil:tlJltlrJ! § 1r1=Ei1Jltl,~:fll'i:fil RBttlJlH~Mftil{.l[_§./!~d> 

c:f-?ko 
11. 2. 3 llil:11Jltl~im~Hii1L~X:1NtJ!$~Mm~ffiiV,R~tlt:52%JF 

#·~{5(.Bt, $:~:1JOllil:11Jltl~$o 

11. 3. 1 'If. JjlJ ~ ;;! JJfil I 1=E 'If. £r'i ;fl;] JJfil I :AA ~ $: X1 ;zjs:. ~J\1 m; ~ 
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11. 2. 1 q=11't9 ll~:1liltl r]J! § £!U~ :it!: 1T .!Kr ~tl , ~ fill t1 ii-* 11. 3. 1 8"1 ~JI.I. 
]£, #fillmJJE.iliHt~>J(o 

~ 11. 3. 1 WJlfJYi:iil:& lf-~~tftfiIW!.ll{ii!i!~I9i El 

Y::J:?~;f!g't({t~fil 
!'¥% Jlil:llJ!tlJ.9!§ 

-fil =fil =:fil 

1 ifil:fl1l~~ Eil~ Eil~ m~ 

2 ··~f!J Im Jal± i*1*Fzilk •1.llf$ EiZllJ!tl )!\Zj!i!lj E:i!i!tl 

3 W•~;f!gimJal:li!!,TJk1k1.ll Eili!i!tl EiZiYltl E:imtl 

4 ··~t!J Im Jal± f*?t Fz!: !\£ ffiJ 1.lll$ E:iYltl Pfi!i!tl Pfi!i!tl 

5 ··~;f!gJ::}J:li!!,*!1£1"11.llf$ Eili91tl Eilllltl E:llJ!tl 

6 ··~;flg~fi-(t!j)~-!1£1"1&• EiZllJ!tl EiZllJ!tl Eill91tl 

7 ··~t!J~fi-(;fig)~·*•&• E:llJ!tl E:llJ!tl E:llJ!tl 

8 W•~M!J~ili· Cfig) 1/t!Jm{t04 Eill91tl E:llJ!tl Pfi!i!tl 

9 ··~t!J~ili· (fig) ~!Im~~ EillJiltl )!\Zjli!tl EillJiltl 

10 W•~l5t!J~ili:li!!,T1if~7Jc • bt¥1l: 1.llf$ )!\Zjlj)lj EiZllJ!tl Eilllltl 

11 mww~EiZJJ E:lJiltl PJrli!tl PflJiltl 

12 i'PJ'l\l'P>l/$~1&~ EiZllJ!tl Eilrli!tl E:lJiltl 

13 tJJ o x~mw EiZJJ E:ift!tl Pfift!tl PfiYltl 

11. 3. 2 m~m:i!t:ctrir:f=t, 1rft(11t-tt~*B"1fEiJ~ti:mwl*1 fPJ-l!lf 
ITifk~·~~.!KrM~~~~.!KrM~.~mWWMfillh:i!t1T~Bt.!Kr 

M,m:i!t%~~.11:~mm:i!t:ctWr:f=t~•B"1~~1Kr•~••*1T 
lli!: r~tl o 

1i. 3. 3 mwm:i!t%~at, fillti:mWl*lfPJ-l!lfmkxtf*~•mw 

~~~•lKrM~,fffill*~~~mo 
11.3.4 mwwttl, mttRtJJo:Si.:3t:ttwr:f=t, 11:xttJJoY:tJm 
WB"J~h:i!t1T.!KrMo ~*ffl~htt:i!t1T.!KrMBt,fill~fil~httB"J 

~~~3Z:tfMW~~--1*fflfillhtt~fill~~:i!t1T.!KrMBt,fill 

~•Y:tJmW:tE~fPJMOOB"J~h~~~tt" 
1i. 3. s ~.!Kri~tlrJJ! §fill:tffPJ-l!iflfilk~•· 1Kr~tlA1J&:S:~l!IT0018J 
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~fr-~~tt~*~£~k.m~-~h.~%~*H~~*tt 
~{V.Jio 

11. 3. 6 ~-~;f'l;Jm.tngJHLa-r. mrem~l*l ~JJ~:t1Jltl5G1tt:Et!.~ttr 

~QX:t~-K~~ o 1irli3ff~Milf!:iP o 

11. 4. 1 rg;;m;tNm1*J)f[Ifr~~7ftzR.'*1$~;f'l;JJ]f[I:Wi~filx-t* 

~~m* 11. 2. i *°*ii. 3. i 9=ts~Jlil:tlJlurJY § £l*~:Itt1T1lil:t1Jltl>'r, rtufil 
itHJ§* 11. 4. 1 R.at:litbaJlil:tlJltlJJ! §, Jt-mm~~it~*o 

3tt?~¥J~~~§'],l 
ff% Jl\i:iY!tlJj)f § 

~§'],l =§'Jl ::::.§'Jl 

1 i\K:fi,\l.~lt l.llz~ l.llz~ l.llz~ 

2 f!':IJ~:f:liJ:jflirv!Tm l.llz~ l.llz~ l.llz~ 

3 f!':IJ~¥J~'.'2'®:1Wl l.llzt\t l.llzt\t l.llzt\t 

4 f!':IJ~:MJP'J}J 'l'iiY!tl PJiY!tl PJilJltl 

5 )'[~!i!!lfl l.llz~ l.llz~ l.llz~ 

11. 5. 1 Jlil:tlJltlJJ! § ~ftif~%mfili1HEI~~*1ifD7E, Jt-filfl(:;f 
IPJ'i3Jilr:5H&k:J'lt ~ :k•fir o 

11. 5. 2 ~%1lil:tlJlumm~1~,1~utnmI*°'tWJlf!s~~*o 
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I'@:;\';$ I ?t~I'fli\1';$1 I ~i&lllli\i:. 

Jil[I!'jtf:!I I ~EJit2:oo I I "'fill'.I-K 

1JtJrtff-lfE:;l';f1;Jkf.liU% I 
Jt'fill'jtf:!I I ?t'fil~ § B~:ool I JlfilII!lH11.iE: I 

~ § JlfilI!'jtf:!I~if Jla:OO Of-)9:) 
i'f~ic~ 1!if:!I~i&ic~ 

1 i1Xl~ Jk:IJD5!ftfF;fj 1!l!:, ~Jl\l* 

± 2 i1XJ~lk:IJD5.il'tfF:7[;:J]JlfJj, ~Ml, 5!:% 

rt 3 i1Xl'W lk:IJD5.il'tfF:WtiJ'~%11.l!l!:iil: 
J]j 4 'T ff 19!I ft lE 'lit, EK:f:Jit:I: f!Er!il 
§ 5 &fl:t/lt~Ui:Pflf, X7:f!:% , ~tt 

6 1'F$JL1f][, XtH!ll!, 5!:% 

7 3ftf:I ft®ttWHHA'lfil, tt~llifl, tt 

~· 
~ll!Hi~ 

A Jla:fll1 CJ! ftilf "' ~ § 
-mi~ :m -)9:) !'jtf:!I 

1 2 3 4 5 6 7 8 9 10 -* lJ>ii&ic:l!!: 
-

1 1'F$Jt~'fli\(mrrD o~+' -
Jlll: 2 

1'j<!f!Lcp~{:!I~ 
3 

Jffi (mm) 

§ 
3 

i1Xl~if'~1fjljj ±50 
(mm) 

4 i1Xl~if'~fi'll,fj ±50 
(mm) 

5 &fl:t/ltff]l[#4t!t 1/200 

Jlfiliif!.{:!I 
t&lti5¥JE~!il!: ~ § ctzill'.l!l!::i:t&ll'E't: 

lf fl B 

Jla:OO ( 7!19:) Jla:fll!I,fi~jjj: 
if!.{:!I~i&~i!iiB CJ!i9:1f!.{:!I~ § "'fill'.!Z:;;ft.fQJ!rA) 

lf fl B 
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I;fii;f$ 1ifHiJ!1.ll 

rn~~% 
1 

~1£ ~tt#~I (mm) 

JJ!:il!::tflPJ Wl~il~ 
% J:t 

JJ!:il!Kit 
l9!Hbc~ 

i'ilifiiliii& .p,i:,,.m& ~± 
Jl l1£7)( ±.IW: 

(m) (mm) 
lltrK *lli ~ffl'f 

s BtfBJ tl!tlll JEl:Jt 1L 15 it (MPa) 
n-rn~ 

;zt;:7)( ~it JEl:Jt ~l.l!Z lili<+) ff£(+) 
(cm) 

(t/iJ') 

<+-) 
(mm) (mm) 

n(HiJ!1.ll tt:of:fftJ!fA., tif[Ifft: 

i'lfi;fi!Jh!. 
1¥ Jl s 

Jl(l:J,_llj!f.ll Jlil:J!I;filfifi, 

~q!{;fi!Jh!. 
1¥ Jl s 
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Tfi~fJJ\ I )tJYfIW~fJJ\I I !Jii&lt!lfil. 
MiiI1fl.1:ll I JYf §t2:i:111 I I 1(-.'JtI-K 

tMit/Fil~fJJ\liH~-'% I 
?t-EL1fl.1:V: I ?tfQJffi § ~:i:1111 I :OfiiifJH!i * 

Jgf § :Ofiiil(l.f:ll:f&1!!' li:iJll!<~w) 
W'.iEic~ ~fil.!Ji4J,cic~ 

1 llif*m~~x~m~~~@~~w~ 

±. J!.)jt 
t£ 2 

m#<tJJM£l'P 3!l1.:m, ·11:fill@t1'~i'§::}t: 
rm t!Fft 
§ 3 m~IZ::@t-t~w-it ~~U1J!.>Jt 

4 mI@t~tiEJ:Rl 

5 m;lf:?RW:JG~tt,m'lfl1Mtll€1 

6 lli:f1.km~m#<lt!lf:ll:JG~7.k 

~lY!uili6& 
A 11\l:Jll!(~ fti'F "' J_ij1 § 

ilil& :m i's!:)l(l.{il. 
1 2 3 4 5 6 7 8 9 10 $ !Ji4J,cic~ 

IB< ZO: 

1 m~~i'ili (mm) 
~~4. c 
18~20 

- kl~5. c 
M 

mttmtH:ll:'I: Jgf 2 ±5 
§ ~r"Jilli\~ (mm) 

3 
~~l'JX]~{il.:'I: 

±5 mr<uili6& (mm) 

4 x~m~ 0. 5 *1Ili: (%) 

5 
l'JXJ ~tJJ tiJH IJ )11 

10 
Y~YfH:fl.:'1: (mm) 

:Ofiiil(l.{ll. Jffi § 1(-.']t~:fi:f&:t!tln: 
i'&'l!l'W'.iE~=* ~ Jl s 
11\l:Jll! (~i)!:) 

11\i:f!l!IWYi!f: 

1fl.f:V:!Ji4J,c~iB 
(~i's!:l(l.{:fl.Jgf § 1(-.'Jttt:;f::fh~.AJ 

~ Jl s 
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1 ~~~ft~fi*·~~)C~g~~~.~~*F~~N 
~!Pl Et<J m illJ iJt aA :tm r = 

t) *1R1~F;t~, ~~:13:tfftt~PJl'l"J: 

iEOOillJ*ffl "&,3P!", &OOiill*ffl "F~"; 
2)*1RF~.ftiE#M&r~fil:i3:~-Et<J: 

iEOOiill*ffl "fil", &OOillJ*ffl "~fil" ~ "~1~"; 
3)*7RftWm~m~.ft~#ftW~~~m:l3:~•Et<J= 

iEOOiill*ffl "1r", &OOillJ*ffl "~'§:"; 
4)*7R~m~.ft-~~#TPJ~:l3:~•Et<J.*ffl 

"PT" o 

2 ~>c i::pm aAmrtc;1=!;1m~:ktj1t~fia<J1gr!~ = "m~ 

il······Et<J~~~" ~ "mrle······1Afi" o 
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I~-~o 
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3. 0.1 :zts:~EJT:VHi*18ff-t{~~JE-M±-t!:!.mJ:~fttrs"J~•J:mm~ 

~I~*·~~~~~~~#r~~•J:mm~~I.m*m~A 
~M£, T•.oo~~~tt:!f('8f~~~~~*· 
3. o. 2 T3!~I;fi~Ii&itflr' mx>J~I!Rk~:itt1TI~;!/J~, jfiij 

~*fi~IIR~~I~~l9l:~*~~l9J:M£,~*#m~m:itt~ 

I~*~~~MM.~IAMm*mi&ttOO~.tt:!f(~~~~~ 

~I~{4~12Sl~, iAJl•1il~Ii'.Jl~i&it, 3fitCR~~*~I~J_I 

~ff:ittfiWm,~•~AM:ittfiW~tt:!f(~~. 00~~-*I· 

~•J:mm~~IIff•~.mft~Imr•mw~~~Im~ 
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~tt:!f(~#~~~I~.~m*m~tt:!f(.~I£.~M 

M.~1&•~.m~~~n•~:1ttfimfittM~.Jt•mM~* 
tr, ~£i-¥W ti=f~lftA.~Iffitqi&it. 
3. o. 3 ~•J:mm~~I:ct9'1fli:f:lm:itJri~~~:i!IJt <;ftJ) 1fot!Jm, ±-t!:!.r 
~~~~~~.HIZS!~~IIIT~~.ff~~~.ft~~tt~~ 

Ii:f:ltt~ffih.tt~:A~#•ttttm*m~~*:ittfi~~OO•, 

~Iflrm~~oo~mn§~~~§~!lm~l&~•~·*fi~n~ 

1JM; ~Ii:f:lmt~JJU:mt~~t£:S:1filtlI~. :ittfi{~,@Atntli:I. 

1~4 ~•J:mm~~Itttt•~*~•m**~~M~,ft~ 
~ft~IR~I~.~rff~~~.~I:ct~i:f:l~r~~~~mA 

$#MM~~. IZS!~.~•tm1fot~~I~m*Mffi*~~-~# 

~~~H~~~~m~*·M~~~I~m~~w~~~I~. 
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F~~IW*·~~~I*~~-I*ft~m~.~I$1.ili:-~ 
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4. 2 I 11= # 

~LI :tE•~I**~*~;fl:J~N~~~#~~.lili:OO•±mT 
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4. 3 :~IH!~7.l<lfm*ifii~~ 
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PJ~tJiit:fiffi:I*tlt:fr.!3t~ll:. 

4. 4 :MBiiMJXI.~~ 
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~tl, £it?~*· 
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3m3if., )Xl:J!-jj (0. 12~0. 25) m/s; «~*tll=Jj(IT:¥M~:Ji;;f( 

1Jl'.T:¥)) CECS 246 - 2008 tJl'.JE: m~IT:¥4iAm~imJXl:l:,;-ffil;j\ 

r 30 m3 /h, ~fflfitt:JfJ1'.:M~VLBtimJXL:l:filrf-rlW!ffl:fm. :zls:tJl'.m:* 
fflj§"~ 0 

~~3 ~*flm~wM,W*btWDx•*~M~.WMW* 

*~r"'~*:l:~JEJ~, *lXl:l:filt~iliHiE*~OO~JEJ~lHttll=ili, *~ 
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~it1Piff!JEo lit&~. ~W ((mmim:t~LU£Zqj0J[f~>> JGJ 18 -

2012, Jmj15m/s i'f"Jl=(.ffim, Jmj12m/s B"J=:f\:1,t~l=(,{:ifs:E!~JJJlm 

m*I&:t~ J5<l11f JJ!IL 
4.4.4 fF.l&rR8"JJiJXLifFJJ\Iil:fl[~rR~, ~S;J.f&, ~!JlUJ:JJ\I:ff 

~A~-~~.~~OO·~~M•ffA, ~~H~~~$-,H 
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5. 1 - ~ ;t.m }E'. 

5. i. 1 ttHJ.lf Jlf[I:ff 1! a"J ~flPJ , rn ~ m PI 7t jg~* J:trn ~ iLTtl: m 
~ttffiJ:trn~•mm~*~· ~ffJ:trn~•mm~~-~.mff 

J:t~~~J:\:~;ttffiJ:trn~•*m~±ff~•-~*~•.m~ 
~~%J:\:. *11.V!HtffFf~:fJlliJ:\:JJi~J]f[I, 't!ll:~lUl:lA11B:.1fJ:\:, PJ 
~ BN-H=t -¥-+- 'ifr-t+r ,,_ 
b M'1°1:!X'/ff\fit:JJ'l<1"T 0 

5.i.2 m~r*11:2*11\a"11ifu£, '®~~m±:Dtf:~. rmm~MkJJ1lfi 

r~~*;M~~-£~~m~~%~~* · *•ttm~~~~ 
~hlM~Jlf[I~~.UifilffXJ~r*J'®~filfi±~fftf:.f[XJ~~~. 

~•.memn.m•±•tt~~~.jgT•£~~AM~m~ 
r*JJ]{fiI;ft~2'.i'EiJ])t1(if:~*, t!XJ~1l1£:1'1VJv=f l. 8m. 
5. 1. 4 ~m¥U:xti::f;t,:mtkJ2'.l'SJ. J]{fiiiR&'.. iOOtlHl_ iR&'.fllIFo1JL 
~~l'f"J~P[fi], ffXJ~Ui:itHil:l':3'~J1~m-!X:1'1-L/fili150mm. 

5.2 * ~ ~ 
5. 2. 1 )IG~~-!X~~~'t!llT-=-1'-~ffl: 1) 1Jt:JfHR!. {jj!Jf1ti1t 
~; 2) ~(o}; 3) l)j]J!:fftf:I~OO±f:;f,:tfj-t~. ;f~mnlfiI~~. A 
-ffll-f.N:PJJliZ. 2m~3m. )1[;~~1i1£tl::UimffXJ~1l1£* lOmm~ 
20mm, ~~IJr•!P±{:;f,:_SJf[XJ~zi'EiJl'f{j~~JifJ, IPJB;J, f[XJ~E:J± 

~~~-~~~.~r•mu~~•tt. 
5. 2. 2 1G~~mTJiiffl1-Lw:'li:-'7J i:::r, A%J:\:~1liLJ:\:f1JJJ!h~~J:\:~#, 

§i!. l!J 1. 

1liLJ:\:ftA~kTIPJ~~~±~.1G~~:1'3~~~~~. 

PJ•!P~~I~A.~A~IA~fftf:Ji~~§IJ~N~rm~~~ 

ffl,Jlf[I~~~*·~~-~tt~%.:1'~~~~~~;fimJ:t 
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I!! I 'lit ffl'J] r::l %.r\~~l!I 

l-7t-'if.~; 2-l])(JttWJ~ 

tt~~~~~m~±~.A~~~~~m.~~±~fi~~I~ 

~.-~~~~~~~~~.--$~.~~T~~I~A.~ 
~f.~iE·t-ttt&, ~±]t±; B{Jt-t!!FzL 
5. 2. 3 lmlt'~t~I{lj:B{J,fj~OO~ili:EJlH~IQUB{Jf-¥Jt', ~tlAIA]g 

lmlt'~.~~~M~Jlilm,m~B{JI~OO~M~Jlilm,~~T± 

~~millm~•mh.*Mtt~~~~~m~MB{J~I~~.~ 
i5lMill ¢2ooomm m~at~&T-Mi:i:110mm. 
5. 2. 6 *~~~~J§"~;f~l'i~:t.f'SJ)gTi§ZliJ:i!-t*, PJiE:i!-t*5lt
~~q~~ 4~~~~~.~:i:1~~~~~~~~~8{]~~.PJ 

iEMill:i:1f-¥~~m~~~illB•~.~~~~$~8{]ZlfJ~~~. 

5.3.1 ~$fL-M*=ffljJl;j*, ~{iiE{iVf0~1*~illm~. ~tffLjJl;j 

~~&T-Mi:i:13mm, 1c:t=J~j;~&T-Mi:i:13mm, ~!ffLjJl;f~fS]jj!§:& 

mT-MI:i:13mm,~~~-~-~~%,.~.~~~~~~

&+5mm, *mm~IID1E. 
5. 3. 2 11"1 D 8"1 :imt ~1± :f1 x>t ~ tffL i'l"Hi 1if81£ {il ;ff -1£ ~ nffil , ES! .ti:~ 11"1 
r::i :imt~J§" m:mJrJr t~lf~ti:fL. 
5. 3. 3, 5. 3. 4 t~M;f!'!:kI;f.¥~£~, ~&+JT~8{]3€fh};~(E'.{il-T 

~~00~HH1£8"1 l/4 h::t=J5lf:, H/F/J\-T~il.S~&h:!ii~Ni'!"Jl/3. 

'TJTMB{]!IDJE~~*M~~~~~%~~~. IIDiEiE~~~.+ 

JTM$~~H&h±&®,*~~illm~$~~B. 
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Tfrmm~~~m~&h-~•.~mfi~~~H.~~~ 

Hm~m~Mmm,~Mmm~~~~~Mm¥Hrmfi~~. 

Tfrm~~~f-frlt~1~Stt 3mm, ~H:1rrPJ~1~:kr 2mm. 
5. 3. 5 &h-JJ![I~T Rm~~xtmfi:1rrP1 s"rl~ttl +%11:~. 

~-~~IW~~.&h-¥Hlt~*7JM~~Stt5mm,H 

m¥Hrmfi~~'*f-:1rrPJ2m~~-~~~ttsmm.&h 
~ truYiMfl:-: J=tla Tfr m J: , m YiMfl:-: J=tla&h- c I ft*~) J: , & 
h~~*JE~s"JIXJtlJJt, IWitTfrmf'Pmst~m. &h~m*m:ID! 
m~mt&:UairmnX:. 

5. 3. 6 m~Xf$7Jffe&:Lf~:tft5JB-SJ1~, Jtti:m±~:JiktEL±TJ!T 

Rm~mh~~t5J~~*~~m*Mfi~~~mJ:,~~~~~ 

fiYiMOO~f'Pm, ~~~m~~*mfrWffrm~frm. 

5. 4 5~ IJ1Jo ~R3ilt~ 

~~1 mo~~~~moommJEif'P::Jic.OO~~~•~mm~± 

1,ts"J;§Jf£tt:~*. :Ua ~1*1t~1vJ\rYlill o 3fff:~lt. 

5.5 JWifl:MgI 

5. 5.1 m"!ff'P~00¥1iiliPI*ffl~1~~±El1t, ~litJJlt~t!Jlfil 

I~*8~ffe~}J*;f'T1ifHJ;E, -~1r7; 150mm. 
5. 5. 3 -'*~~1'E¥1iili1:~~~$Jr.ilL -~*m~Wc:r\:. M~1'E 

m*tru%~~1'E-'*~J:.1'Em*M~A±tJtr,-'*~*m-'*rP1~ 

n. ~~filMfi*N*~W~7rrP1trum.-'*~m~mm~M#~ 
fP, Jt~~mZ4it T'.1ti1Jl'.1E: 

m-'*~mQH.f-fi.~~.Jt~ocm~~mN*~It

~. ~fim~lt~rl%~,-'*~PI*f-~MN.-'*~~~~ft 
i"FM~PJ~~T'.1Ut1Fli: ~~{il:i'.: 3mm; moo~f.¥: Omm~ 
+3mm; m$Jr.~IEE: +2mm; ~~ml'!"1-'*$fL&,~ffit~~' 1'Emm 
~*~~~m•~~~~~•.~m~.~~m. 

mmf-~~~&.&h-.&h#.Mt&.ffrm~:i':.m~ 

52 



10000 

9000 

ffll4'f1[~2300x18 ' 
' 

6000 l 3150 ' 

"" 
&:fJftf 500 &:fJtti 

-\l'ff' 

(H~mJ) .h (~ill\~±) 

I mll'!i)J60mm 1 I 
:tm~If>130x18 

Jl - j 
··!'_. 0 

~ 
,-... 0 

='/LAID H .. , .. ...... 
- - - - -1- )m~±JJ150mm ff-ff-Jffi. 

l 
Jffi.t'k 700m!i 

700 
-\l'$JL( H-300x300xJOx15) 

! I 
I 

5. 5. 6 Jf;J£I f'FliiS!J:::;J£~51JE9i'IXJffIV!J!tilfil&ff<J-1-£~131~, 
~fti'IXJffIV!JE:tt~~J!tfiF~~-.~#~*~m•:ff;J£,.~ 

J!tfi~ilfilf'F~~~~@m~ilfil::D~:lttfi¥::1f~kff<JSX;J£~~. 

1i&Stt+30mm 8"JS!J:::;J£BJir&'.41it'F~. it!x:mftiE#IV!J!tf'F 
~~-T-~W!:§e. 

5. 5. 7 Jf;J£I f'Flii81J<F£~UlfiJJJf!!Iat' 4ijI f'F1m:Ef :ff;J£I f'F 
liiili±~•m.m~JE:fi:ff;J£If'Fliitt•~*M!!I.tt•%M 

Fo.~-Jf;J£If'Flii~~B8*~~.~;J£~:ff;J£If'Flii±::1f. 

W::D:ff;J£±~~*•~tt&.~~~~.m*m"~rmm 

;J£" 1rfi:.. ~IV!J!ti'IXJff, ft~Ji'fffi:f;J%M lm ti:::t=lff<J "±£", 
?.~Fo:lttfi~-'i'fffSWr±i!i<'., %M 1. 5m ~k-ff:lta"J~*:fJO!ID!R, 
i&Fo:lttfi±::D:ffti:, ~1J\~-'i'fffi:f;J±£8"J-ff:lt, %M-1-%~8"J 

f'F~mPF.~$::1f±~~~.~*•~~.m*m"~;J£FoIV!" 

E!"J::DJ:\ 0 
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5. 5.10 ~t!:JJo5lllm1&±~fti!Jl:~m~£Jm:1ttmwtlfMtliii'!"Jf~JJ 

t¥tt, ~d>t1XJ'lt~ID o 
5. 5. 12 *:5R0J:\:i=f:fEL~-Mi:J%7;;11J!~~-~J3.i:Jfll!lffif*:i9!liillli:JP'Jil 

$%oft~•lllJJ~tt•*mmW£J±~~~Mlii~*~~~

•lllJJo~~-•lllJJ~mmoo*W~I~.%Lmttm~ili*~· 
it•:1::Uji=f;gf*ePPJ. ~~11J1~•~il.JJa"l.ltl.mB~m~~~~~il. «~ 
Jkt4f:;j( 'lf:@:I{!f~Ilit.%Ll&*J[m )) GB 50268 - 2008 ~ 6. 3. 4 :5}, 
«~;j(t4f:;j(Iif!f1Y!Wtt#*J[*j)) CECS 246 - 2008 ~ 12. 4. 3 :5}i=f 
fi~mT~0J:\:*~•mwmi:Jo*W«~7k~7kiif!fMWtt7f: 
*J[*j)) CECS 246 - 2008 :5RY.:iJl.~~ 12. 4. 3 :5} - "~~iiE~ 

wmmJJ£JW~fil~~~*",~:5Rx~~PJm±m~~m~* 

mfi•~o*W•~±m~~m~. ~mW~~~~-~~~~ 
_§Jtf!.fila~. mw _t:Jr~±~IDnX;-1'- "iEflmt~", ~±mPT 

ffe~~_t$±~ffii:J,~M~R•~ffe~mT±~ffii:Jo ~~. 

~-~~~~-~±mi=f,MWMJJ£JW±~~~*~~*o* 
~~~~±Jl::.fti1tW;m;I:vt~J'!ff([Ii=f ~rv!i:J~IIJ!~~*t!L£J;G:f§;f.4, ~ 

~~7;;~0J:t~*~••w±m~~~~~.m~ftB*Trv!'lt 
ttif!fi=f~±m~~~~~M~om~~7;;PJ~~*~mi:p~m~ 

0-J:\:o 
*~MmlillJJtt•.PTm~~~~T~1'-0J:t: 
I «~;j(t4f:;j(1t:@:I*j~Ilit.%Ll&*J[m;; GB 50268 - 97 ~ 

*fflT.i\it•: 

p = fyD 1 [ 2H + C2H + D1) X tan2 (45° -r/2) + Y~i JL +PF 

(1) 

J:ti=f = P -it•a"J,~,mJJ ckN); 
y-t1XJWm0:±fil8"J~j]ifil~ CkN/m3

); 

H-1t:@:M$~_tif~±fil8"JJJ~ Cm); 
D1 -mW~M<f2 Cm); 
r-MWm0:±fil~pq-~ft§ C>; 
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w-m~•{iI-K!li'l"J §:m CkN/m); 
L -m~8"1it•m:itt-Kll Cm); 
1-mU1:atm~*oo~JtJWJ!'frl±~rBJ8tfti';:~*~; 

PF-m~m:itt:ifI!OO~J-LtJ ckN) 0 
0:i:t (1) ];JJJ.it0:i:t. m~ y 

,g, m J:7 EB 1mtl fti';: ~ll J:7 ;fu j}f/ij ~ :if1! oo ~ll 
J:7!fEJ:tJu1~ ¥U , Jt 9=t m ~ 1mu fti';: m J:7 
EBfti';:~*~*~,g,IJ£[PJ£fj:);(~¥Uo At---"""'""""-.::-----; 

':!£ rPJ & J:7 it• :en~ 9=t * ~ m ± :f:#; 
iJ!xJJl , £L 0 :i:t Cl) 9=t ~ti:! 8"1 ~~ 
fti';:~ *~Jik/f-~ m~ilt~ ~J-l 8"10 
~•ti!! m r! 9=t 8t m ~ :1:1 ~ • il!!i * 
r r1J i!& ~ 7j( ti!: 7j( 1Vf ~ , :f:J. ~ $3t -Jc , 
1±%~5£±~ 9=t' ±:f:#;~:k:L\Z~;E,!ik 

::ff ;fr 8"1 , £L ~ ;m; ti!! m 1! 9=t Mfr I -

d 

2b 

x 

~t~~~ IPJ tl7B:Jt~ lillo EB r ± 
m~LlZ~~Jt•B"1~m.0:i:tc1)it•~t1:1B"1mJ:7fflitm~~ 

~~mmJ:7M~*· ~~.0:J:\:Cl)1'£M!fI9=tm~~~*/f-*o 
«~7j(tfl:;j(~il[I:f¥M!IIliZ.~!J!xJJl'..m;)) GB 50268 - 2008 i:l1Bi'.~/f-

~*ffl~0:i:\:o ~~·*mm:9=t/f-*ffl~0Ao 
2 ~ m ±m~:tll\Z B"1 •Bi: JJ. it nr! 
llfffli:JJ.itit•tJt~!Lfill!I 3, H•0:i:t:tmT: 

b h=y 

b = D/2 + Dtan(45° - cp/2) 

:fjl;$i:IJ~:1J:fj]g: 

D b2 -x2 

y = 2+ bf 

m ~ J: ~ ,~ B"1 ':!£ rPJ ±&J:7 Jg : 

(2) 

(3) 

(4) 
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az = r( y - Ds~n8) 

'A:i:fi: h-*~ (m); 

b--*Jl{f!W-# (m); 

D -m~1H£ Cm); 

(5) 

f-];;±1*11£1111*~' f = tan<p, <p ];;±1*r*Jfft~j§; 

e-J;;tlXJ"f J:ff•.~;fOmt,~B"J:i!~-!J x *'-ll~B"15t1fl C°) 0 

it•1~ iU * .~ IW '!£ IPJ ±Ek 
fJ zfr5 , :ilH-T fR0· .i=iH~ ¥U ,~, 8"1 
'!£ IPJ ±ffi j] ' ~ )§ * IV-If~ -!J 
± 1*1W !ft•*~ ~P PJ 1~ ¥U fro~ !ft 
~ll.j], .P}1JDJ:!W~:i9!001lli..1J ~p 

PJ1~¥U.~,mJJ o 
3 ~r!t±f*~•.1Jf*ffJIH'P 

ffl IW :lc tt'£JJ!Ht7f~ 
1946 ~. jct);-£~-'Ffilh 

f{'i~H!, mill T t~ W£ ~1* a"J oo 

' ' i 
I 

: 

: 
l 
! 

-T---
\ 

\ 
\ 

*EE1Jit•0J'.\, it~:fl~.IJi!. 

~4o:lctt'£ffifJ0~~r!tT~WJ:U•iWP'J$~RJJ~•mm$ 

~~B"Jf*~~mo•mmsff•~iW~~ffifJJ;;: 

J'.\9=1: ko ---~.JHlf.±Z9J±ffifJ *~; 

c-±1*~~-j] CkPa); 

b1 -±f:~qj/~~~~JJtB"J-# (m)o 

tt•m~*~B"1'!£1PJ±&JJzfr5.ill~m%PTm~~B"11J£1PJ 

±&JJ.~fr5*tV-•M-!J±1*B"1••*~~PJm~ru•mJJ,.fl} 
~J:~~:ifl!OOllli.fJ~PJm~~mJJo 

4 ~M~r!t±m~fil;fOf*~~fflB"J~~tt•~~ 
rffiit B ;ff 11Jf Ji:;V(;:5F!-;f0 I~f&~, -1*'fW {£ r PT IV-~ r!t 15e'ffl jc 
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tt-£J_ll-H-t o 1fl:;!i'dctt'£J]!i-tl!:l!!lffl-'f-i'~:J:_t'Frf ?5G, t£1*:tl'Frii5G i:fit 
•m~~~~o~~~~~~-m~*~•~i*:t1Mf5GT,H~ 
51~8"1±m:t~~3f*-1i:filf$¥U:J:-!!!*o ~$¥U±1:#;~:kfil, ±-!!!*~ 

TB"1-$*±~~~k~n•~*~•B"1·**~Tm±~m~ 
±ffho*mn~~M~m~*~~~•rem~~*tt-£m~. 
ft~•±m~m.x~•±~B"J~~~m.wmT~mB"J±ffh 

-tt•r_t-t-t, {9!;;t.]!;f4~1*:tl'Frii5G TB"J±ffh-tt• o 
*••rem~.t£1*N~*B"1•~±mi:fH~.~m~± 

mo~mB"Jm~-tt•i:fmn•rem~ffi~B"J~~-~±m•~o 
±1:#;k$±~ffh•±m*~o-tt•m~~~B"J~~±ffh~R 

~~~•±m~T±~B"Jffhot£•rem~i:f.±m~T±~B"J 

ffhit•R~$T±m~T±~B"1•h·*•~B.±m~T± 
~ffhit-~T~$±~mh*·~~~~$~00±~~~~± 
~B"1~~h.±m~T±ffhB"1-tt•#n*tt-£m~m~ttwm 

fio~~B"J~.*tt-£m~i:fmfimhWmm~~.~*B"1~* 

f•~•~£*•~.wt£~m8"1m~i:f.ffhm~TB"1mm~ 

~-tt•~~.±ffh~o.mfimhWmm~~·~*B"1£*• 
~m~mmB"1•~•o~k~~.m~-~~0058"1it••~. 
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1 > *-*%~w-i£1i'. 
~m~re&nm~~.mrttr~:1f~~: 

D b2 -x2 

y = 2 + bf C7) 

~~~*~•~•m%•&nm~m•~z,m~m%~ 
m~~~~&nmm~Y~~r+BTz, ~~m%~~7f 

;fi~: 

D b2 -x2 

y = 2+ bf -z (8) 

~~re~~m~.±~~~~~:1f~~= 
y = tan(71:/4+qi/2)(x-b) +D/2 (9) 

m:1f~~~*•·m~m~~A~x*~m.~mfflz~~ 
~:;(R7K~: 

-bftan(rr/Hcp/2) + ,/[bftan(rr/Hcp/2)]2 
- 4[bfz -b2 ftan(rr/4 tcp/2) -b2

] 
I(zl = 

2 

(10) 

mrttr~l3±1**'~~~:f§~*tffi~ x m1~tefil, epm~;t1Jm 

rttr~l'R5H~¥Ll1jtfttr~-*8"11£1i'.: 

58 

2) *~1r±&h 
m% ±~ § 11: 2lczl ydz 

~HMh &. : 2l(z) do-z 

(11) 

±~w;J{fflU~J.ili:h: r = 2Cc + azko tanqi)dz/ cose 02) 

:9tl+1ir7f~: 2lcz) ydz = 2l(z) do-z + 2(c + O"zko tanqi)dz/ cose 

(13) 

1-tA lcz) B"Jffi, ¥f1-tAJt1Jll!.~141ilPmiWHJ\t:5t:1f~o 
2 

JtIJll!.1k14~&nmm~rJ.ili:h~ o, ep = z =:fat, az = o o 

~miKtt•t~~. ey~~~ MATLAB;fiffJfHt•m~_t;fr 



~~~~±ffih.*Bm*m~~~~~~±ffih.~£~~~ 

~~ ±f*~••*~~Pm:f~¥Uf1J11J•~llh, ~!Jo_t~3k:ifl!oo~llh ~P 

m1~¥1J,~,mh. 

0:ct (5» 0:ct (6), 0:ct (13) :jlf~ffiii-'fJ_li~itJi:0J:t, ;t:t 
r=j=r' 0:ct (5) f!J0:ct (6) /;J~£~itJ1:0J:t, 0:ct (13) /;J:f:E0 
:ct C5> fll0:ct C6> ~£1illi_t:f~i±l8"Jr131:*0:ct. ~0J:t~mffHi 

;(:E_t~r=j=rB~~i±lT~~. -~0:ct~~~~~±ffih~tt•_t 

:ff fJT [RJ]lj 0 

*ttm~~~~m~=~0:ct9=t~ff•-~.~~~T= 

m-~0:ct:tEtt•mh~••~~m~•~±~~••* 
~·~*~~~#~***~MhfflJl:~~-tt.£~$*~-
9=t:ff~~.ffifil~~~r~~~mf!l~fil.JYr~m•:tEttm9=t~ 

i±lii'Jltl~··*~til. 
®-~0:ct%:ct_tfi~~~~.-~*Bm*.~~~0 

:ct 03), &,®r~Mff*lf:Tf'1~*1'Tit•. ~®0J:t:f:EJ1li~_tey~~ 

•~•~~•m~mh~~~m.m~:tE~~m-TfflJl:mh~. 
ii-T~~. 

®lm*~~*±~~.~1:E-$#~~~**·lm*~~ 
moo±~~~mfilt-~~~~~•*m.waMm~0:cttt•~ 
mmam~:tE~~~±~•~~~T~$~.JYr~Qn~~~~ 

*~·*ttm~/;Jm~0:ct~mii--T~m:tE~mh~~~~~, 

tt$~~oo*Bm~•ff.W1:E~~m.~~mm~0:ct*Bm 

h it•1tJl::if:ff-~xtN. 
5. 5.13 *1~&'.41Jijij:f:E~pflijij~~~Bt, i_!6,f.~mfilt~!ffif~~Bir. E8 
~Birmfilt~t!A~~~*'J\~m~s"JttL~RliJN, Bt$*:f£:ff*, MU 
N•:kBt$*~-~.~Bir~h•:k.~~fil~.~~~~~:k 
~m~~B±r~h~~mm.3~mfilt~~£•.tt•m~ftwm 
h~~n~~$m~~B±r~~-.~~~tt~m~~r~~.~ 

•~*~ <1>3 =o. 36. f!'i~9iffRe:~m~~-KRe:~m~~~, mRE 
1j\-'f 300m ll3¥•±~:1:5J~Bt, ey~~ <f>3 =O. 45. 
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5. 5. 14 J.l;l'~a"J·~l£ T, -~flJJi:l1ti&t4~~U$:P'idjt:B"JJJJ1!:JJ::kTJJ!J1!: 

mh~mfi~3urn:11to~w.~~rn:11tMfi*,rnmmfiB"1~~ 

~~~F~~•B"1®W~~.*~Yrn:11tmh;~-nm.rn:11t 

i&t4B"Jg(~i.!R~tl!.~PJ:ill!:fk.±-ftJ.¥11J~-flMtJJ:l1th; llt>'f-., **JU!L 
0A: c5. 5. 12) ~T~~0A:, *m'titJl:B"JrnmmJJmxtE:fk.F 
~ -®i_!R~ 0 itH@tt ~E±-ftJ.~ff',JT 5f-:@l:!Jl:!ti1ifi•Ji.J!m1! n-&I~£~' rn 
:11ti&t4~~U$t£1jt:B"J~::krn:11thE:::kTitJl:rn:11tmJJa"J i. 2 'ffi=, n 
W~~]JJ1t)J(J!I,~~~Iili:~~i&t*m~o*~PJ~-JJJJJ1ti&t4 

~-ru!B"J~~t&tl 0 

5. 5.15 mfirnmMliI*, ~~ilr±~B"1~:t*=1lm~*¥Urn:11t~ilh 
8"J::k1J\o ~~iiEim, 1:EJJfin-&I**ffl¥19iZ~IJi'IH~7f:, JJfi~ilh 

imH~~;~:11tBrnfi~~~~.fi~~~~•~m~•mh~ 
jJ (20~30) kN, :f'[Bif~*11nM1-tf, w~~J§JJJ1tfilihPJ~1j\ 

¥UlJJt$: 8"11/ 4~ 1/3 o 

¥J:~;,fJ~-t'§:*J'§7_](~~±~¥1lo 

5. 6 j£'.fttl1Y!Um~~qfi 

5.6.1, 5.6.2 JJ:it!:Mfi*B"1n~~ifftliili:ml~T3'tl~*= :ffF:m 
B"Jfi_{~~~i!J'lJjjt, Jtf~M-Jffi:MiiC.JJ o JJJ1!:3u&,®'i:il~ F1*B"Jfi_{~ 
~~tlijj!J)Jt, l!£M':- ~~~g: J)lgI~tl:fiffl-J)lgIJJ! § $-J:l{iJ_IIfi 
~.-~M:fiH~-~o-JJ:ill!:fk.~i&t1:EI~*J§nB"1&h~1:Ern 

J1!:~#~®~%.Iili:~M~~~MJtH~M•o 
s. 6. 4 rn:11t~4•m11J~u:11:- $~iftil, ~4 •J§ ocm 1*t~1:E lo'~ 
20 , ~i~::kT o. 5°, Jti&t:'!l1RiU~tflfX;~o 

§3u~•B"1n~~~:ff:~±~rr~®~~~K~o 

~±~rr~~1:E~~-~*~~±:fi, ~~~~rr§B"JB"Jn 

~o ffftl:t!rifi~l*~-J.Jrr{i[Bt, Iili:1:E~~Jm~±n cm~~~M:fi), 

1:Efi~m•rn:11tl§mtifi~*~m:fiwm~o*~~fi~J§8B 

•±~•.w3u~fiB"1~mx~~~~~'t.~fi~PJn~m~ 

-~~~~-.~M-m~•.1:Efi~mB"J~fflT~~TT~o 
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:J!#/J?'!t3tiE~£Et"J~j(5J!:tJtfl, ~ffl-TiR£{i[:::f:Jc-T lOmm B'9 
M~T.~±t5tiE?'!~m-r±mtitMB"J•tt±~.~m-r•T* 
fif:~_ta9~±fz!9:t. 

~-~iEY!~*m~•m•m~~•mJJ.~~w~~~iE 
1r~ff•Et"J1rr!.:1!~1rr!xm*~ttmr!.xmr!.x~r!~ 
±MT-ffM~iE?'!. 

•>ttM?'!:ft~~WB"J*M~BWo~•m_tm~~* 

~.m~I~m~Et"J~~~m.m~~•ttB"J~Bm 

JJ~.~~W~ff~.~£m~~•wm~.~£• 

~stmmA±~.m~~~m~•ili•~~m. 
2) xMf!: *fflxtt~ (50~100) kN Et"JT-ffMftW 
~~x•.~x-rw~m~.~r:Jcffeffwm,ft 

xttTM_t*n~.~~.~m*.w~~~~~ 

xm®*·~#~iE/Jr!~~~.~-:::f~~w~ 

~~M~.ffi~~•~•ff~.~mx•~h~*· 
if~~¥iJB"J~fiffhi:f1:fc, {¥£51®Wf*1ilZ:t1'. ~ 
w~~ili~tt~~st.mm~x•~if~•~•JE 

'litM*· 
3>xn?'!:ft~~Fzim*st.~m~£~~~~iE. ~ 

*mxmr!~~Btm*mx~r!~~~x•nJJ. 
4> ±mT-rrM~iEf!: ~mREtitmat c~15m>, :tm~mw 

q:i,i:,.~1fiR£, m~fiJJtJ±ff T-ffM*fr~iE. fJtl:tm, 
if 9:t ~~~ti 1i at , ey)j4f if o !l.t:t:I flJ!tl 1'19 m 4fk tttc flJ!tlJ:m ifJc:bo 
-ffOO~l5)mm, ~T-ffm~~il*Bt, :t:iflJ!tlMJJ:fc-T 
h:flJ!tl, hA-ffi~iE:t:l1iB"JiR£. 

5. 6. 5 ~41if'F~~i1HE1i£Et"J:fc;J\*m~~B9~41illa/Ji\:. ~m 

W1i*-~:::ffmM 30mm Bt1r*JiHf~If'FW±/J7f~t4{1\f8, t!Pft 
1i*-~-{IJ!tl 00 #-~:!&'.±~. ~ -flJ!tlMi~' Mi~:lt:JS>:ffl!J ~ ( 30 ~ 50) 
mm.ft7f~~{J\fa:::fWmB"JM~T.m~m~~~~1'1la,ftMW 

~Ji'IM:bo~ rPJ 1& 69/J.:rt ~41i, t41if'F ~ ~ ~fr:JIG~ if ffl:bo ~1±1111 
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!ID, L~U17llXJW'.'.lt%o ~mWwa~ltE 50mm ~J:, _§_*J=!Hftzt4 
wa.~~~~wa~~~~~·~*m~Hrn~wa.~wa~~~~ 

w~~~$llXlWW**m~~Hrn~~~~w~mw.m~Hrn 

ftwa~~-~rn*-m~•.~~~w~m•mw%~&~~. 
ftrnnrs"Ji1:{¥ r=rnr+rt4wa. 
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6.1 - M: ~ JE 

6.1. 2 m~wtu, m•~w r:::1 x•f'F~~~•J'.ij!iJL~Af[IB"J:* 
•~~.-~~m~WA~~~~gB"Ja~tt.m~~~~m" 

Af[rftm•~~~•r~•.~m~w~,m•~tJJr:::tx•f'F~ 
8"17:t!K:*1J\, Af[IJli'i!ff, Af[I19J::l:f:*iiEttf)}f[, f'F~B"JilliJ5<l:t01<~ 

ttf Af[:lttfi1fE_l B"J 1<11~ " 
6.1. 3 ±·i!ff 7j(E!"J1¥1=EB:1i•nrfiJm~B"1m:t§(l9J::l:o t~i!U~m:tt~ 
*m~~.~m•191::1:m~~f:*fil,~~•m•••*·•~~ 
*~*" ~~.m~tJJ~,m•~tJJr:::tx•mf:*filX*f'F~oA 

~B"J~*m•m~~m•~~*~~T*~~m~~T.~m~ 
$~7j(~f'F~OOX7.K~~ o 
6. i. 4 ;z1s:~uJE~~J;Jf:*tIEm~t1ts"J•~•J£t1:. illf'.92.m~wtu 

x•f'F~~m~w~.,~$~g~~w~~~~~~o 

6. i. s :Xoo1Jtm~wtu~x•f'F~s"J?:t1K:X11\m~m±if!gB"Ja 

~ttAm~mB"Ja~tt~*·•'.92.tJJ~x•ttw~m~m~~~ 

6.i.1 ifEr~~m~pgtJJtu, m:tt~tJJr:::tJt•Af[rs"JlliJ~f'Fnf!i:I, m 
~~mM~•mA,*~~-~~~.•:92.~~m~oom~m• 

f'F~B"JffiE:•nrfiJ" 
6. 1. 8 m ~Tm :it!: 7'G nX; E ' m ~ ~ F!P ff<. '¥l: ~ $ >'H!ilU ± {,<$: 11J!UEK:1J 0 

-~oom~tJJHfil.~*±~£~~17g~~~~,W~o~-~ 

oo.w~~•~mnx:mh•~.a~~~m•~· ~~.m~~ 
tJJH~fil~m~m•~wr:::1x•7'Gnx:AAoo~~•~oo•a~~~ 

88"1~00moJ;Jf:*fil~tt~~m~~A~*±~a~.;z!s:~~

~. ~-w~•~B"Jmffi®m~~~tJJ~illi~fil.mA~m•x 
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~m:t&.~*M:t&·***{J]ox•m~. ~~•~ttw~@g 
ii~1J\xt?~t?J5l:JJ*119:%0 

6.1.10 7j(~~t1JEl"J1;!jl.g]f@~Bt~m~t1JEl"J5l:JJ~>J(*11~* 

~>}(o 

6. 2 tlXJ ~ tJJ lfitl 
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