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i. o. i 1'J:tE min~'n~ ix.xJ ti •±~f1J ft9i)!it ~ nTh:I 9=1 :JJHW ttt+r oo 
*8-9tt*~ma•.•~~~mm.•*m•.tt*~*·~m 
i:IJJI[ ' i!JIJ ):£ * ~Jl!.ll!L 
i. o. 2 *~Jl!.*immr*fflffX1in;W:tiix.xJWCinft9ti•±~f1Jft9i)!it. 

nTh:IR~i&o 

1. o. 3 f1XJ$;W~IX-'<Jti•±~f1Jft9i)!it. Jit!!IR~i&. ~ill~i:I 

* ~*i>'~' fi!,j ill~i:I 00 *m11-T:fl ~fljfi 8-9~Jl!.J:E 0 
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2. 1 /It i! 

2. 1. 1 m•m.~rXXJ welded steel fabric 

A:ff ;f§ !Pl mt/f- IPJ 1-1:1~ et w.. rPJ tflla rPJ m. 5HJU VJ - 1£ IBJ fil_!ji; 1_[ 

fl~~tl • ~$xx.~~ m Et!. Ill.~ mm t£ - ~et m • rXXJ Jt , w • m 
tirXXJ 0 

2. 1. 2 iti!PJm.~rXXJ one directional welded fabric 

W..1PJm•~~hmf!ri.m1PJmiri~~filmirietm~rXXJo 
2. 1. 3 ~$Lw!ilimiri cold rolled ribbed steel wire 

·~~-~~~~-~*:tE~*®%~=®mt~OOA~%a 

!ili et m • 0 

2.1. 4 ~}ili·t':£~$Lw!ilimiri cold rolled ribbed bars with im-

proved elongation 

·~~-~~M~~~~~~*•~m~~etA:ff~~~* 
$et~$Lw!ilimiri o 
2. 1. s ~ tt c $L) ft 00 m iri cold drawn c rolled) plain 

steel wire 

·~~-~~~ttc~)•~w~etff.oo~mm•.~•~ 
ttft@mf!rio 
2. 1. 6 f$ lli *N overhang 

W..IPJ, m1PJmiriMitem~rXXJ:li7'Haetm1PJ, w..1PJmiri9=''L'~ 

et*No 
2. 1. 7 m.~rXXJet1*ti lap of welded fabric 

t£m•±~~~#9='. ~m.~rXXJ*Nmt•N/f-•M.m•J£ 
et*N~~*m.~rXXJ~;f§~~mt•AW%~et~~o 
2. 1. 8 ~1*1! normal overlapping 

2 



-*m•~•ft~-*m•~k~••n~. 
2. 1. 9 Jfm~ nesting 

-*m•~~me•A~-*m•~.~M*m•~~~~ 
~•~me~§ft~-3¥-oo~~••n~. 
2. 1. 10 :tom~ back overlapping 

-*m•~~ft~-*m•~k.~a~meft~-3¥-oo 
~,~~m&ftM~~~JfOO~~••n~. 
2. 1. 11 m11ffi&% welded stirrup cage 

mm~m~~m~~~rr**R~~mmfi&*~· 
2. 1. 12 m&lf1~ lattice girder 

~-ak~me,Ma~~me~MMRffme~~mmm 

~iXOO~{f!J "v" '¥*~mem•*~· 
2. 1. 13 ~ ~ bottom fabric 

~Mm~Mm~k~m•~~.-~oo~~mmm~. 

2. 1. 14 00~ top fabric 

~Mm~Mm~k~m•~~.akoo~-mmm~. 

2.1.15 mem•~••tm•±•oo reinforced concrete pave-

ment 

oo~~~•mem•~~••*~m•±aoo. 
2.1.16 :it•~&tl•±B!OO continuous reinforced concrete 

pavement 

oo~~~~:it•~•memm~.•~~~••~*~m• 
±i!OO. 

2.2 ~ ~ 

2. 2. 1 fPffl~fPffl~:'{[!\Z 

M-~~~it{l[; 

~-~~-~~~m~tt•~~~{l[; 

~--~~-~~~m~tt•~~~~ttm&J1\Zh; 

Wmax -~~-~,j(~m~. :ff~Ltt*W:lfPffl~ntnJ~tt•A:* 
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~~'.OO:lto 

2. 2. 2 iM"~'l1:ft~ 

E.- l!XJ$~lti'l1:f:lil:; 

fyk-~ti~l!XJ$JffiDIBi1tlijft{i[; 

fy-;t!i!ti~l!XJ$1JiJSI~ilti&Ht-Ol; 

f~-;t!i!ti~l!XJ$1Ji:ffi3ilt~it-Ol; 
J, -r£H~£±~,i:.,tttll~ilt~ttm; 
fc-7lH~£±~'L'mEBilt~ttm 0 

2.2.3 JLfPJ~fi 

A.-~tlLIR~lnll!XJ$B9~UmffifW-; 

A'.-~ff!R~tnJmnnB9•mmW-; 
a.-~tnl~tllm$il-JJ ~~-ffifllili1B9RE~; 

a'.-~lnl~ffl!XJ$il-JJ,~~-ffifllili1B9RE~; 
B-~~~f4B9•ooliCJtllt; 

B.-ttfilf~ft1J<!J-..!1lil-tt•B9~~~f4B9®:AA!iCJtllt; 

b----~%•m~It, T % , 1 %•ooB9Blt&~It; 

d-mnn11:~; 

ho--ffif1f%c~lt; 

z. -~tnJ~tllmnnB9fftlm-Kit; 
zaE -~tnJ~tllmnnB9tt1tfftim-Klt; 

t1 -~tnJ~tllmnnB9m:ti-Kll; 

zlE -~tnJ ~tllminB9tt1tm:ti-K.ll; 
X -71i?i£±~ffl2{~1to 

2. 2. 4 tt•~fi 

aE-mnn~itittf:lil:-"37li?it±~'i1:f:ljlB9 tt-Ol; . 
eii-fflx>t Jli!.~~ff IR~ Jl; 
p---~lnl~tllmnnncnn*; 
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v--mnn B9if1Jx&*Ma*ftt~fi; 
<11--~~raJ ~ tnJ ~tllmnn J.i\I?St~:MJ?:J ~fi; 
¢r--llXJ$H~o 



3.1.1 WJWi~tifXXJ'.§:~?:Jf.1 CRB550,CRB600H,HRB400,HRBF400, 

HRB500 ~ HRBF500 m mi; ft -Jg #ii ii! m mi ill ey * m CPB550 

WJWjo 
Jf.l-T~:7Cli'F$JL:i1!ffl;;~lk t1f jjij 1*1? m 1¥J~ti [XX] 1r*ffl CRB550, 

HRB400 WlWio 
3. 1. 2 WJWi~tifXXJf1i:fXXJfLR-J lkW1Wi1l~ "ilJ :fr7'JJE~~tifXXJ ;fl! 
~~JE~~•fXXl, :JfJilZ~-it ~Ju•J:E = 

1 J:E~~•fXXl~~-n~k1ilZ*m~~~%;fl11i~i¥JmWi. 

:Jf1ilZA~~~1¥J~m;fl!K~oJE~MWi~tifXXJl¥J~%rlTf1i:*•fi 

ffi"~ A*Jt.lo 
2 ~~ JE ~~ti fXXJ 1¥1 ffHJt , R -J JilZ 1tHJ&i9: it ;fl! Mi!: I~ >1t , E'3 

f;tt~ ~ n#J ji)f 1ifH J£ 0 

3. 1. 3 l!XJ$~tllXXJtf..Jl!XJ$~iillfUi-ltf.iE!Z~~~'hr 95%tf..Jf*iiE 
*o ~tl!XXJ tf..Jl!XJ$~ift}jtfi-Jlf.i J ykE!£~~ 3. 1. 3 *fH o 

UXJAA"~~ ~~ Uiilftn0fli:]lf£ (mm) fyk 

CRB550 <j:>R 5-12 500 

CRB600H <j:>RH 5-12 520 

HRB400 ~ 400 

HRBF400 ~F 400 
6-18 

HRB500 ~ 500 

HRBF500 ~F 500 

CPB550 <j:>CP 5-12 500 
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3. i. 4 mJilii'i'-t~rXXJ B-9~J11.titm~if ~jtl:M!.J:E = 

1 ~~mJilJB-91112m**~J11.fJ~L~ 3. i. 3 :IZ'fm 0 ~!fL'liH:bm 

Jili Lt iWJ }JE·ti ~!fL 1W Jib m Jili B-91112 PJ *ffl o. 5mm :itHlL 
2 i'i'-t~ [XX] 11Jtj 1f ]J rPJ B-9mJilj!'SJRE1Ch lOOmm, 150mm, 

200mm, -th.PI*ffl 125mm ~ 175mm; !:j11J!J1f]J(n]fil1[B-9i'IXJ$f§] 
Rf!'§:];; 100mm~400mm, _§_'§:];; lOmm eg~ftH&a ~~[O];fli.Jj£ 

rXXJ~®rXXJ*ffl;zls:~Jll.~~ 5. L 23 ~:M!.JEB-9~.&WCJ!nat, ~~~JJi'IXJ 

Jiljegf§]Rf!~'§:::kr lOOOmma 
3. i. s ~tt!Xii.ltlXlmJtt-.JttiY:~!iJ.lijti.tm: fy 'ottffi~!illi~i.tm: J~ 
E!Ztt* 3.1. s *.mo f1=~~ .. ~m .. ~/lf!iJJ~•ni.tJJlf.t, fiml 
tt-.JmiY:~!ftJJtijti.fOO:*-T 360N/mm2 lf.t E!Z!Di 360N/mm2 0 

* 3. 1. 5 ~~IXiiJliJ.SiJ.li!ti.tfl (N/rnm2 ) 

tliilft5AA!~ ~~ fy 

CRB550 q,R 400 

CRB600H q,RH 415 

HRB400 ~ 360 

HRBF400 ~F 360 

HRBSOO jj! 435 

HRBF500 jl!F 435 

CPB550 q,CP 360 

3. i. 6 i'i'-t~rXXJmJmB-9~~·11:tl:1: E, m** 3. i. 6 *m 0 

* 3. 1. 6 ~~IXiiJlil•~ttm:& E, CN/rnm2 ) 

#Un AA! % E, 

CRB550, CRB600H 1. 9Xl05 

HRB400, HRBF400, HRB500, HRBF500 2.ox105 

CPB550 2.ox1os 

1; 
380 

380 

360 

360 

410 

410 

360 

3. 1. 7 *ffl CRB550, CRB600H fll HRB400 mJilJB-9i'i'-t~rXXJfflr 
~1f-~ttn&WB-9;fli.~~~~#. ~mJilJB-9M::kJl\ZJJ~BM 
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300 N/mm2 at, mJ ffn Et9 200 ]j {'jz. 'Ji ill )J ~j ~&{ft PJ J& 100 
NI mm2 o ;l't{fil~~l 111 llli ml ff1i m~ [XX] :ittfi •'Jf ·11: ~~ JJ~/-at , •'Ji 
ill)J ~U&ffiill ;j1{fif ~ ~UJM-T ~ :kt~rfHJr.J:E o 

3. 2 1!E IJiI ± 

3. 2. 1 m ffn mti 1XXJ tm • ± ~ t1J jfij ~ ·11:wJt ill r~if mi. fi ~ ~ t~ fl 
rn=t•±~t1Jt9:it~]f[1>) GB 50010 Et9~:k~]5:Eo ~&'tr-= a, -= 
b ~PFmrrEt9~t1Jt1Jf4, :ltt!'eljf±5Etlt~~~1r1f!:-T C3oo 
3. 2. 2 J%~fn-f.N:t1J~fVfmtl=tljf±Ef95Etlttf-flffi, 5Etltt9:itffifn 
~tt••~Hm•±•'Jf~itNHm,m•±•'JfillJJ~m.ill 
*JJA'.fi~~tf-fl «tl=tljf±~t1JNit~Jr.ti1» GB 50010 Et9~:k~J:E 
iAfio 
3. 2. 3 mJflnm~IXXJtt=t•±~ITffHtJi:ITfftlfi~, l!i:i1L 7j(I, ~~ 
Et9m•±~Jtm~,~ttC•Htt*ttftill;j1{fifJJA'.fifi~~fl 
((0~7j(~tt=t•±~ITffNit~]nU JTG D 40, ((:lnHJi:ii~~ITffN 

it~m» cn 169, (<0~mlffntt=t•±HtP!illJJtt=tljf±tJi:iliriiit~ 

m>> JTG D62, «~mtJi:~Nit~Jr.m» CJ] 11, «7J<Itl=tljf±~t1JN 

itmm» SL 19L «7J<Itt=t•±~t1JNit~m» DL/T 5057 ' ((~~ 
!VL:i1H9:itmm )) TB 10082, ((r@JJ*~~Nit~Jr.m» TB 10621 fn((~ 
~tJi:?imlffntt=t•±fnfP!ill)Jtt=t•±~t1JNH~m» TB 10002. 3 
Et9~:km5:Eo 
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4 ~itit1'= 

4.1 - Ji mi ~ 

4. t. 1 m~u~-ti1XXJWCMif8tm&±~:ftJN-ttf8~*n1u£, *~"~ 
i:J:fJH£Hk;5-tt•, IE11t~J=!Hll~l'!tt;5~·, #Jf4m11Nit:fflj!ij~ 

tti'ilit~.~~~*::zls:•Wl'.8•~*· ~~~*•B00*5m 
«tl!&±~:fkJNit~JUtU GB 50010 _&J(:{fil.f§:ktjmf8~3C-~o 
4. t. 2 mmi~tilXXJtfil&±~#JJ:f8{ifj'~~:fl:!ti•BOO*tjlf 

<<Jtm~#J{ifj'~~JUiD GB 500091ifrl~; ±1!!.Jlft:ffl~:fl:!ti•BOO* 

tjlt «JtmmJIN-tt•m» GB 5oon 1ifrl~o 
4. t. 3 mmi~tilXXJtfil&±~#J#Jf474k~i:J:fll~&tt;5£8-tt•. xt 
~~ NitttR:fflmti"NitttR~fti:f1=:ffl £8~::zls:m*-tt•; xt±i!!.11 
Nittti£~tti:f1=:fflf8±1!!.Jlfil*H•oxtiE11t~fflfi~tt;5~~m 

:ffl~~~~f8~•·~*m~E8m*~m**~m*~f1=:mf8~ 
~H•oj!ij~tti'ilit~~*•B00*5m«m&±~#JNH• 
11!» GB 50010 £8~3C~Jl'.~o 
4.1. 4 ~~#J{4£8:ft::ktJE~it•1ll:-f~j~l[:i:i* 4. 1. 4 -~£8f)E 

~~l'!Ulo 

l~JliL ~JliL&~ti\l#J{lf: m1UIHK 

~lo< ?mat lo/200Uo/250) 

~ 7m~ lo~ 9ma;J lo/250Uo/300) 

~= 1 k~ttJ#~tt••~itt•••ttJ#~•~•m~.~tt••~km~~ 

••*~~ 2 ffil!RJtl; 
2 m%~~•m~m~~-~~~••*~ftJ#. 

4. t. s mmi~tilXXJtm&±:f&~~~#Jf4£8~~~ffi!J~~.&•* 
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~gi1.!'.tt~!Ha wlim @;ftHJi!i~~J9f~l't-JPf~~JJ1J** 4. 1. 5 *ffl o 

* 4. 1. s :¥t~#ilf!l=1¥-.1~~~$1J~~R.:D::;k~~~J.Ul:Hi Cmm> 

Pf±Jt~jjtl ··~jfi!J~?;& 'tVjjm 

- 0. 30 (0. 40) 
=:&;& - - 0.20 _, -

a=, i x-t~r1f.1fl-:15JM&/Jv'f 60%:1t!!IK-~Pf~rf8~~flilf't. :it:lll::k••~& 

I!& {~f PJ :~IU'llffl% i*I B9 ~ill ; 

2 ~~r•~ffihrf8mam•±Mflilflil#,J'l:••~•~*m~~~•• 
1l'tf-fl B9 :ff :k:AAlJE 0 

4. 1. 6 tttrL * WJ m 1lnmti ~ tEVlt±Jt~t& 1¥-J P'J i:1 HJrPJ ~mm 
ttP'lh•*~·~x~~~•••tt~Eil*r*~tt~•tt•m 
1¥-J 15%; x>J~!fL*®m1!1Jmti~ti~±:it~t&. ~ffi~Eil* 
r 20%0 

~r~fi*~~i:7ma1¥-Jt&~~#.~Eil*ffl~mmttP'li:7 

•*~1¥-J*fffnt!o 
4. t. 1 m1lnmti~WC1ln1¥-J1i:irrt:~~~111¥-JIE~rm, #4~rm* 

aiJ1t•, ~~11!'.It®'• ~ ».~m Ml!:I ~ ~ ~ rPJ x ff ·If l5L 1¥-J H 
•· "PI*lJll.fiOO~tijf'l <Oi~±~~i.&Ht~JUiU GB 50010 fl! 
<<ti~±~~IWMl!:I~JU~:>> GB 50666 1¥-J:ff :k'AA'.Ji:iJ;l.fi o 
4. t. s m1lnmti~tm~±»rm1¥-JiiH. Eil*mi.1T1T~t$l1E «0 
»JJ<~tm~±»rmiiit~JU1D JTG D40 fU ((:lnHlill»»rmiitt 
~Jlf.m:» CJJ 169 1¥-J~Jll.}EiJ;{.fi o 
4. t. 9 JJ<Iti~±~~~f4*fflm1lnmti~at, ~iiHEil*mi. 

fi1'J~;f$f1E ((7j(Iti~±~~iiit~J11.m:» SL 19L ((Jj(Iti~± 

~;ftJiiit~Jlf.m:» DL/T 5057 1¥-J'AA'.Ji:fA{'J o 
4.1.10 mti~fflr~»xW~il!~1*».moo-01H?~at, iWIEilff 
iflJll.1'Jfi~;f$f1E ((~"!Wtil!iiit~Jlf.m:» TB 10082, ((~Ji~"i)( 

tt~J11.m» TB 10621 fl! «~»mWlfm1lntm~±fllfflEiliJtm~±~ 
~iitt'AA'.Vi1» TB 10002. 31¥-J;itj;k~Jlf.JEo 
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4. 2 ~~:hi.tW 

4. 2.1 m:lffi~t1C~WC:lffiB{]rEV~±~~~{4iEit00ffe~j]-J,fj}:1J 

~B{]~*m~~~~~~oo~~~«m&±~~~tt•~» 
GB 50010 B{]:ff:k•~o 

4. 2. 2 9i!!%llltOOB)(;J{~{:ft-T~ilLJ21B{]{flj T %it00~~~{4, ;tt: 

JEllltoo~~*~iJ coo 4. 2. 2) ~~~rJtl0.rt:~*= 

F ~:;;:i:a=:,j;3, J;'A~ 

M( 

J= 
b 

00 4. z. z ~ID~ITif5¥:~#Jf41E~ITif5¥:~ffe~JJit:M: 

M < aifcbx (ho - ~ )+ f'yA 1s (ho - a's) ( 4. 2. 2-1) 

m&±~ffi~•N~~-r~0.rt:•~= 
a1 fcbx = f yAs - J'YA's 

m•±~ffi~•N~~•~-r.rt:~*= 
x <~ho 

X ~ 2a's 

.x\':9=1: M-~9i!!~it{i[ CN ·mm); 

(4.2. 2-2) 

(4. 2. 2-3) 

(4.2.2-4) 

le -rfl&±~'L'mffi~iNiliHt{l[ CN/mm2 ), ~~~* 

10 

·fj~ 3. 2. 2 ~B{]:;ff;km,~; 

As-~1fI~~~WJJffiB{]i\tUffOOf.R (mm2 ); 

A's-~ffi~~~WJ:lffiB{]i\tOOOOf.R (mm2 ); 

ho -i\t®:ff5&'.•N (mm); 

b -9i!!%i\tOOB{]~NB)(;{flj T %i\tOOB{]~:.f&~N (mm); 



x-tf:'e§±51l:ffi!R~ffl'. (mm); 

as -5tt\L IR rJA rPJ flXJ & if iJ ,r2,. ~ 5t ffi IR Ji1~89 EE~ 
(mm); 

a's -5tffi IR rJA rPJ flXJ & if iJ ,r2,. ~ 5t ffi IR Ji1 ~ 89 EE ~ 
(mm); 

a1 -*~' ~tf:e§±5iffl'.~~~lmtt C50 Bt, a1 .ijRjj 
1. o, ~tf:e§±5iffl'.~~jj C80 Bt, a 1 .ijRjj O. 94, 

Jt rBJ f!i:~ ·11 P>J Mirt *ffl ; 
.;b-:tt:J:xt W. ~51l:ffi IR i@i N, ~ tf:e § ± 5i N ~~~Im tt 

C50 Bt' :xt CRB550 fl] CRB600H m. m. IXXJ' * 
.;b =O. 36; :xt HRBiOO, HRBF400 mnm• IXXJ' * 
.;b= 0.52; :xt HRB500, HRBF500 m&mt~IXXJ. * 
.;b =O. 480 ~ti§±5iffl'.~~lmtt C50 Bt, .;b f!i:m'. 
fiOO*fljll «ti§±~:ft.Jia:it~m:)) GB 50010 89:ff 
*~JE.ijRtilo 

~~3 M&'.W•IXX1~~51l:~#J#89•~B•eyf!i:mr.B00*5~ 
«ti§±~#Jia:it~m:)) GB 50010 89:ff*~JE1Afi o M&89•~ 
J.llliJ~i~tilllllf!i:*~W~ 3. 1. 7 ~89~JEo 

~~4 M&m•IXX1E&89m§±#J#,Jt51l:D,51l:ffi*•i189 
it•llll~ifm'.fiOO*flj~ «ti§±~#Jia:it~m:)) GB 50010 89 
:ff*~JEo 

4. 3 iE1itil.l'IH&~~~~-

~ 11 M&'.W•IXX1E&89m§±~~51l:~#J#,f!i:Ma~~~ 

~Jlif jf ~ m ¥:WH'F ffl ~ njlij 89 :Ii*~~ Y! N Wmax ~ J.lll lmM* ~w 
'1k 4. i. 5 ~J£89~&m. :li::k~~Y!Neyf!i:r7tl0::1:\:it•= 

Wmax = 1. 9¢ 1f1 ( 1. 9cs + 0. 08 ~) ( 4. 3. 1-1) 
s Pte 

¢=a- 0. 65f,k (4. 3.1-2) 
Pteasq 
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M 
a,q = O. 87 A,h0 

(4.3.1-3) 

d = 2.:: n;d~ 
eq 2.:: n;v;d; 

(4.3.1-4) 

'A:9=1: wmax -f£(?iliaB"Jl1bk!J,Jll-&-Jt-~m-KAAftJtJ•o~-J,t)l:B"J 

!i:k~~'.OO:)Jt (mm) ; 
cp------~;.itrSJ w. rru ~ tL m 1IJi J1Z 1£ ~ HJ ?J * ~ = ~ ip < 

0.2Bt, J!kip=0.2; ~¢>1.0Bt, J!kip=l.O; 
XiJ 1Lt~ ffe ~Ji j[ ?iii a 1¥1:fkJ14 , Jlk ¢= 1. o ; 

a sq -f£(?ilia71bk!J,jllifit)l: B"J m 1$ ~t~ ~ti•± :fkJ 14 
w. rru ~ tL m 1IJi J1Z f1 ; 

E, -f1XJ1$1¥J5t;.ttt~tl:, f£(;'1s:t~W* 3. 1. 6 *ffl; 
a-*~• :X•HWWJflXlfIJj~tJ(~, l!ka=l.05; 

c, -!i6'~ ~ W. rfiJ ~ tL tlXJ 1$ 6'Ht1~ ~~ tL IR m:; .it1 1¥1 Re~ 
(mm); ~ c, < 20 at' Jlk c, =20; 

p,e -f£(:ff~:5c~tlri•±~WW~it)l:B"Jfh\rfiJ~tlflXl1$ 

WC$$' Pte = A,/ ( 0. 5/ii)' ~ Pte < 0. 01 at' Jlk 
pie =O. 01; 

Mq -f£(?ilia71bj(~!llifit)l:B"J~9;f! CN • mm); 
deq -~:j}[!Rfh\rfi]flXlfIJjB"J~~j(_][~ (mm); 

'Ii; -~tLIRm i #W.rruflXlfIJiB"J;f§xtfM~~tt*~· :xt 
~$Lfl!~$L~WJflXl1IJjJ!k 'Ii; =1. O; 

d; -~tLIRm i #W.rfiJflXl1IJiB"J0$1i~ (mm); 
n; -~tLIRm i #W.rfiJflXlfIJjB"J~~o 

4. 3. 2 mfIJi~tt~ncfIJii¥Jri•±lfi~~~:fkl14:tE~~vr-:!lr. 

:x;f CRB550, HRB400, CRB600H fl! HRB500 ~flXlfIJj, ~fh\rfi] 

~jJflXlfIJj_][~~:k-T lOmm, ri•±5!J3t~~~ff.\;-'f C20, _§Ji 
•±1jjljft~WJJt~:k-T 20mm Ht, PJ~ft!i:k~;Jt'.OO:)Jt~jl:o 

~i3 mfIJi~tt~m•±~~:fk1#1¥J•NJ1Z~m•m*~•-&­
Jt-~m-KAAitm•~1¥J~N B, f£(~:fkliJ~~~H•.~*m 
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1¥Jj'~Jl~J.\\ZJm:ct:lf>:tJl'.~~ 4, 1. 4 jk-tJl'.JEl¥J~~{Jio 

4. 3. 4 ~~' T ~' ~J T ~*°I ~~roHlUntl=VJI±~~fk.Jflj:ft( 

~-~*~m~#~m~•*AA~m~~l¥J~JlB,eyft(TA 

it•: 

B= ~s (4.3.4) 

Ar:J=t: BS -fti:~8l1bJ<~m~H•l¥1ffi1fJi1tMi~tl%•±~~fk.1 

fLJ:l¥JmAAIXJUJl, rti::lf>:tJl'.~~ 4. 3. 5 jk-1¥J0Ait•; 
()-~m~•*AA~J=flx•Htall~*l¥l~U(ri}*~· ft{JJ,\lfi 

00~,fjf-~ «tl%iJt±~,fkJtiittJl'.m:» GB 50010 1¥J:fl 
*tJl'.JE*fflo 

~is ~~•~*~m~~mT,ffiJfJim~~m•±~~fk.1# 
1¥JmAAIXJtlll Bs eyrt;:TJ"tl0Ait•: 

(4. 3. 5-1) 

(4. 3. 5-2) 

A 9=1 : <P----~~fBJ ~ ftiJ ~ W: ffi 1fJi J.\\Z 1!: ~ :M:J ?J * ~, rt;: :2f>: tJl'.~~ 
4. 3. 1 jk-ljfD;E; 

aE -flXJ}fJj5ifl'lf£m:l:*°Y/%iJt±5ifl'lf£m:l:l¥J l::f:{Ji; 
p-~ftiJ~mffi1fJil¥1~1fJi$, p = As/Cbho); 

Es -ffi$1¥J5ifl'lf£m:I:, **~~* 3. 1. 6 *ffl; 
Y11 -~&X~~ mf mf f,g--!:3 mH& :fl~:i~ mf mf f,g 1¥1 H~ {ii; 

b-~~~001¥J~Jl~~T~~mf1¥J~~~Jl; 

h'1 -~& IK fl~ 1¥1 ~ Jl, ~ h'1 > O. 2ho Bt, Jfit h'1 = 

0. 2hoo 
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5.1.1 1'>Ht-&!ffl1¥~~ 501Fff9WJ8m~ix.xJWC8ff9t&~±f&, j1'/;t 

~#.M*~W18ff9W~~Wlt~fil~rWJ8ff90•~~.Hfil 
~it* 5. 1. 1 ff9~JE; m:it-&!ffl1F~&~ 1001Fff9~{-tj:, ~filJj\y 
* 5. 1. 1 ~{j[ff9 1. 4 ffl 0 

rm~±~!illl~#Jk 
Yf'~~§Jij 

C20 ~C25 

- 20 15 

=a - 20 

=b - 25 

c::::. a - 30 

:=: b - 40 

a=, WJil'nrm~±¥lilll1l:ifilJtrm~±m~. ¥lilll i:f:iWJil'nt¥Jm~±i*il" ~ff-llE!l».m 
~JJ!mLlt®, Ji:::f£!l1J'T 40mmo 

5.1. 2 ~~Wfi>'~ff9WJ8m~ix.xJt&~±f&~~'lJ'g~f4ff9W.JP1~ 

ilri98M1J\WC88:B-$fil.!IR o. 15 ~ o. 45f,/ fy r;s~4'ff9tlt::k{i[o 

~Wf&lUtfiH~f4W.rP1~1.lri98M1J\WC88 :B-$fil~itJJMfrffil* 

f~li «t&~±~~m:it:J;JUrD GB 50010 ff9:ff:k~JEo 
5.1. 3 *Wlmam~ix.xJW-rP1~t1:maff9til'ilfil-K1t za fil~it* 
5. i. 3 ff9~J£, Jf:fil~it r~ti:J;Je.1£ = 
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1 ~-~*~~~-~MB~.-~*~m~~~-~M 
•~ill~r-a.H~•~m•~tt••oo~~•~ill~r 
50mm Cl!J 5. 1. 3); 

2 ~~-~~~~~MB~#B~.-~*~m*••~ 
~memfltt•.~~me~ll:~*•oooomm~~~~~•• 
J:E, ima~ll:t£#BEt9•~*~ill** 5.1. 3 ~~{i~U~~*~ 
i. 4 !§"!Film; 

3 ~-~~~~--.~-~~~~~M$$~~~r5d 
H~~MB1*:fPfil)!j!~~/J\r 3d at' * 5. 1. 3 ~MBEt9•~* 

~-~n!@~ o. s Et9f~iE*~· ff!~m1J\r 2oomm; 

4 :tEfffriJ"t!JRrEt9•~*~~ill1J\r 200mmo 

nl 
I V~N 

l 
1 

~l,,~200 L 
1 

I!! 5. L 3 'IW!l:M1X1$;t!l!t~~W.ro1~fi'r~WHMatrfil 

1- tt~~llff; N-Vf_jJ 

m~±511Ul~i:& 
mAA:t1H~~~~ 

C20 C25 C30 C35 

CRB550, CRB600H, l/Q~-Klt~X~AA 45d 40d 35d 32d 

HRB400, HRBF400 

mAA~~~ l/Q~-Klt ~:ff~AA 32d 28d 25d 22d 

HRB500, HRBF500 l/Q~-Klt~X~AA 55d 48d 43d 39d 

mAA~~~ l/Q~-Klt~:ff~:if?j 39d 34d 30d 27d 

;:?C40 

30d 

2ld 

36d 

25d 
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s. 1. 4 f'F.1'J~iiH~aJ=tHl9~1'£J'toomam•fijj, :a:•~*llm 

oo~J.iiz~~Yroo*•~m•~tl(ili-*•~m•~tt••oo~ 
ru!/!I~J.iiz1J\r 50mm, ma~ilnm*ll/f'J.iiz1J\r 150mm (1¥.J 
5. i. 4), itami *ll!.iiz.IOCmM ~•5'~ -00J• ~ma i!Jttlf •oo ~ 
ie/!I. 

I 

l 
l 

~I 
I V-N 

l 
1 

;;;: 1so 

oo s. l. 4 ~t!LJ'toomam•~~•m 
I - itl'UUti; N- 1JI.JJ 

s. 1. s mam•Jij]~~tflma. ~*fflllftba~JHLilf Mma•~ 
et. ;t;t~m*ll!.iiz~**.mN~ 5. i. 3 ~s:p.:krlitmI*ll~x• 

-~~.:k~JE. 
S.1. 6 WAtnmMJijj~P.fMM~E:~•:G:~~~.:;IJtl(1h{tL 

s.1. 1 1WMm••~~rr~tlL1f~~••f.iiz~'*r71HUE = 

1 *ffl~•~•~•~et . oo*••~m•~••*•~ 
J.iluJ\r*-~!41.N~ s. i. 3 ~s:p.:krt11tmiz.:~~~•et~JE~~m* 

• L. ~ 1. 3 ffl, ~/f'f.iiz1J\r 2oomm <00 s. 1. 7); i£P.fMIZ.:~4ij 

*••~~~~m•~~~Yr-*· ~oo*m•~•5'~-*~~ 
Wl$Z.faJ~Iie~~f.iiz1J\r 50mm; 

rt 
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2 *ffl-1JZ-mrtat' WBtf'..t!l!ti!XXJ#<JBB9••*JJt/FJ_j)Z1J\-T* 
·~~ 5.1. 3 ~rfr!k-TWifi'!llKi*JxtlBBt•J:EB9Wifi'!l-KJJt l. B9 
1. 31-ff, J3./F}_j)Z1J'T 300mm; 

3 ~--1Ki*J~[OJ~JJ#<JBB91H~ d /F1J'T 12mm Bt, ;t::l: 
m•-KJJt)_j)Zfle:zl>:~~ 1, 2 ~B9H•ti:11t:!Jo 5d *ffl o 

5. 1. s f'F~:fk.l~ma9fttt:Ytoomem•1XXJ:f:E~tv::nrttJ B9m:•nr 
*m••rt~~•rt·*J_j)Z~~~~•J:E= 

1 :f:Em•-K~mooi*J&*m•1XXJB9tlrttJm&/F}_j)ZYr=~. 
w;J*m•1XXJB9m:•-K~/FJ_j)Z1J'r 150mm, J3./F}_j)Z1J,-T-1'-IXXJ** 
:!Jo 50mm coo 5. 1. 8), ••-KJJt)_j)ZJltM*m•1XXJ~fH9!~tlrllJ#<JB 

fBJB9RE~; 

I. ?50 I. 

l l 

?150 , 

2 fttt:Ytoomem•1XXJB9~nme. ~••iKi*l-*m• 
1XXJxtlrttJ#<J&Hx~~me,m•1XXJ~~~•fi'!l:fk.l~m•at./F 

1~*ffl•t1< 0 

5. 1. 9 mem•1XXJ:f:E~ff:nrttJ B9m:tJ<-K~, J_j)ZJlt~tv:mem• 

-K~B9 0. 71-ff, J3./F}_j)Z1J\T 150mmo 

5. i.10 11illli#<JBmtJ<IXXJ:f:E~~~JJ1rrttJB9:5tiffl#<JBB9m:tJ<, ~* 

m•m:rt coo 5. i. ioa) ~:tom:rt coo 5. i. iob) at, :f:Em•m 
ooi*J&*m•1XXJ~y)_j)Z~-~~JJ±e.m•*~/F}_j)Z~-y 

20d, d ~5tifff#<J$1[~, J3./F}_j)Z1j\-T 150mm; ~*ffl-1JZ-m:rt 

coo 5. i. ioc) -*m•1XXJ:f:Em:•1Ki*Jx~JJ±&at, ;t::t:m:•-K 
~/F}_j)Z;J\T 20d, Jl/F}_j)Z;J\T 200mm 0 

~--1Ki*J:5tiffl#<JBB91l~ d :k-T 8mm Bt, ;t::t:m=•-KJJt)_j)Z 
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**~(l<J~~i«~1Jll 5d Jfllffl 0 

I ~ 
L;;. 20d,;;. 150~ 

f ~ / 0 l 0 II 
I 

I I \ I 
2 

2 
(a) ~U!~ 

\ 
~20d,;;.15~ , 

,2 
I 

0 27 0 I fl I 

\ 
I 

<b> mm~ 
~ ;;.20d,;;.200 ~ 

/I I\ I i 
I I \ 0 0 y 0 0 

I 

2 
2 

< c I) l!ttlH!mtt JliI 

I\ 
6 6 I 

~ I 

\ 0 y I 
2 

cc2) .lft!~mtts 
2 

(c) .!ft!~ 

00 5. 1. 10 mllli~tilijjt£~~~:1J1i1PJB9ntti 

l-?f;(pflil$; 2-:l:JJflil.iti 

s. 1. 11 * JltJ m :m; mtt M ~ JtiJ DG:mi (l<J w JijJ (l<JflH~BY:~ir * ~lim 
5.1. 7 ~(l<J~~. 

s.1.12 m:m;~•~fi0$11Z1JJ(l<J~JJ•:mitQJif*mUtJJ11m:m;t1:Jm 

•m~••·••••(l<J•oooo~ey••m•Rtt•~••* 
~~. ;Jtmtt*•El#>JiiI~*l.iY:~ir*~.W.W~ 5. 1. 7 ~lllm s. 1. 9 
~ (l<J ~ 3CAA'.~ 0 

s.1.13 ~m:~~ittJ~>J((l<J1WJltJm:mimttMm~±~#>J#>J#. ;Jt 
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~ rtJ ~iJ fltWHt9 Wi l111l!R N :fll fit tt -KN~ 1llZ ~it* ~JUlHf~ 5. L 3 

~, m 5. i. 5 ~, m 5. i. s ~:film 5. i. 1 ~89:ff ~~J:E>'r, n161lll 
~irr1tlmJ£: 

1 ~rtJ~ttrM1Jti89mttWirm-KN zaE1lllrti:r1tl0:rtit• = 

-,=&;&m:tt~&;& 

laE = 1. 15la (5. 1. 13-1) 

laE = 1. 05la (5. 1. 13-2) 

(5. 1. 13-3) 

:rt~: la -~rtl ~t\LM1Jti 89Wi rm -KN, **~Je.~m 5. L 3 ~ 

~JEo 

2 ~*m•tttt~Bt.~~~!trM1$89mttfii=tt-KNlIB1llZ 
Jlit 1. 3 ffi laEo ~fittt1Ri*J~~~j]i<J1Jtj891[Q d ~!j\-'f 12mm 
B>f, Jtfii=tt-KN1lllrti:*~B9~Je.J:E{llU~:bo 5d *ffl o 

II tR 

5.1.14 ;fi~~j]i<J1Jtj89Jll1£~1VJ\-'f 5mm, ~j]i<J1Jtj89j'Ei]lij! 

1lll~it r1tlmJ:E = 

1 ~;f&JJ h ~:k-T 150mm Bt, ~lr:k-T 200mm; 
2 ~;f&JJ h :k-T 150mm B>f, ~lr:k-T 1. 5h, J'i~'.§::k 

T 250mmo 
5.1.15 ;f&Ef9M1Jtimtt(;«J'.§:rt(;f&Ef9~*1R~;ffi"iL lf!~;fiffl:;[;«JB9 

~j] -1:1$~1r•tt:l!tt 0 

5.1.16 ;f&1$Axli89r$~~~nm1Jti, ::t:trEiJm!~JllZ:kr 

400mm, ~mfmff,R~JllZ;J\-'f~~~j]i<JfJtj~mfmff,REf9 1/2, 1$A 
xli89-KN~JllZ~-'flOffi~~~j]i<J1Jtj1fQ,J'i~lr~-T 

1 OOmm o mtt (;«] ilfr fj!tl i<J 1$ m!~ :ill 89 fil! ~ ~ JllZ :k T ~:Jr~ i<J 1$ 
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IBJREIW 1/2' _§)f~'.§::k-T lOOmmo 
5.1.17 Jfil~~~fflJJil~tlV~±~Itl(;t~~±:lllH~~~!Witllolti 

~~rtJti,JJllmfflJJtifttikW~I~Jimamm~.~H~/FE: 
1J'T 7mm, IBJRE/F'.§::k-T 200mm, HJ\IG00Hiffm/F'.§:1J,-T;f&Jfrp 
fflllll:lfrtJ~rtJmaJ&rnroomiW 1/3; mma § ~JtI~:llJtif$Ati 

l*JiW-KJi.', /FE:1J,-rmJf:lfrtJtiit•Jfli'iW 1/40 kW~Jima 
llllftt~ilrm8flit!ID 0 
5.1.1s x>JmiIDftffeli@Jf*:lll*JIWEl!.~1&. JtkWmt~~iWma 

f$Aj:~£B~Ji-Kli.'/F'.§:1J'r llOmm, Jffr~Yi/ijJJll:ff-~~loJ 

ma coo 5.1. 18a) ~#Jk$~1ol~Jim8~1JT coo 5. 1.18b)o 

H?JIO 

00 5. 1. 18 :f}i_t$sthtlXJMJ;tijl~~E8-filtlW 

5.1.19 miIDfr@Jf*:lll*JIWJfil~timmlIDJilfttiLWWCI!W~a 

mamt~~, llll~il-~~u~Jll.1£ = 

1 mm~*~m8H~/F1r~-T5mm,~Re/F1r:k-T 

200mm, i*m8'i;Hf$A;f&l*J IW-Kli.'l>J...flJiljf:;®/F'.§:1J'r lo/7, 

k~itlrtJtiiWJfli.'~~rtJtiiWmJtIJfli.'; 

2 ~MJtI~mlIDft:lll*JiWti~W*·~amamm~~A 
ti l*J IW-Kli.'l>J...:flJiljf:;®/F'.§:1J'r lo I 4, lo ~;f&IWmJiIJf li.'; 

3 mtiiW~h:lfloJWCI!WtiJilk$~Jim8.JtJ\IGOOOOm 

/FE:1J,-Ti*:lf lolJfrf:t~nm•J&oooomiW 1;3 o 
5. 1. 20 ~tttitlloltiifiHtat, ltlf.ft~li'k*~maiWoom/FE: 

Jj\-T i(!f_ft~Ji.' L~h m. 00 m EB 15%' _§_WC$ $/F '.§:1j\ T 
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0.10%; 7};fJHIU15~faJRe/Fir::fcr 250mmo x>tr~9=tfilf~~ 

::fc~MR,7}~m&~8®®fRm~~~~.Jt:~Re/Fir::fc 

T 200mm 0 

5. 1. 21 ~~Ml!i£5ti:etJt±W::i!1t9.trti:#;J~~>Jtiiii_tfmmam 

tt~at. Jl:ffX18f$AW:l*J~-KJl'./Fm1J\-'f- 25d, ~W:Yi1l\-'f- 25d 

st. mlJ4_tfmm&f$~W:~m&l*l-N~1Jf ([!15.1. 21)0 

oo s. i. 21 tR_tWm$:.t!i!~IXXJ-l::i 

ii1~7l:Vit±~ El{] :ii~ 

5.1. 22 m!~~rP1l!i~~~mtt1Hit~Ir~irr~tl~J11.)E: 

1 ~~mMnrP1~~nm&/FirftM9=tmtt,ft~fm1r~ 

tt~Ax~•~.~~*m£5~Ax~~ffl~mtt~dm~ma 
mtt [[!I 5. 1. 22 (a)' (b)' (c) J; 

2 ~~-KMnrP1~ma1r~Ax~•~.~~*m£5~A 
x~~ffl:Domtt~dm:tLm&m1t coo 5. i. 22 <a), <d) J; 

3 ffl:Domtt~dm:tLm&flfl Ax~ ~maaoooofR7t~IJ/F 

m1J\rmM, -KMnrP1M9=t~nma~aoooofR; 
4 ffl:Domtt~dm:tLm&flfIAx~~•~*ll'.m~ir*~J!'. 

W~ 5. 1. 3 ~~~Jl'.}Eo mtt-Kll'.m~ir;<is:~J!'.W~ 5. 1. 7 ~~ 

~,W.}E; 

5 ~[P]lfi~~~jiftfilii£5®~~ji1tfilii/Firft~-

1$f® 0 

5. t. 23 m!~~rP1l!i~~~Ed~fltoo~~*m•rP1mti~~~~ 

n:if:.o ~~[P)lfi~W.rPJm&;f!J•rPJm87}~1j£j#;j~-8'.Wmt!'firPJ 

W-rP1~*°•rP1•rP1~at.mrti:~nm&~filii;f!JnrP17tmNii. 

21 



22 

2 2 

-I 

(b) tHIH!fft~ < 1-1) 

(c) mm:~m:~ (1-1) 

(ct) 11m:~u <2-2> 

rn s. i. 22 XllrPJ-timi$WAin'..t!i!~!XiJB{Jm~ 

i-*JillfnflilWlmi; 2-m:JillfnflilWJmi; 3-flj!AJt!iB(Jll#:IJoWlmi; 
4-3tif<!41:; 5-3t!i...t $Wl$ 



~ IXXJ JJiZ ?H3iJ1$ A ;f§ JJiZ Et9 ~ 9=1 < 00 5. 1. 2 3a) ; 00 iXXJ JJiZ :ft:~ JJ f!U!i 
Et9 {ft Ji fll jf rPJ * fil ;fJj Ji ( 00 5. 1. 2 3 b) 0 

(a) }ijj~ (b) jfii~ 

00 5. 1. 23 ~rPJtfiJl'£[ML oo~B9~~;ffllt 

l-ii\l'.IOJ!'P-1"1~; 2-@AIOJ!'P-1"1~ 

5. 1. 24 :ff~£ lJi ft9001XXJ, ~ ~ £ ::k-T 30mm Ht, 001XXJ lrfE :ff 
~£5l.tltlf7f, ?J-§11Jf&A~9=1 COO 5. 1. 24), m!Fi1$A~Et9f&IJl!I-K 

IlJJil~ir*m;@~ s. 1. 3 ~Et9mJEo 

l, 

oo 5. i. 24 ~&:t&B9oo~;ffl.1t 

5. 1. 25 ~~Wil-@!~llia9001XXJMC$~1PJBt, '.§::fti:tlt::kMCJFi;fJi:'i:i&tH 
mf!XXJ; fil-PJ:*ffl~Wil-@!~Et9001XXJ?t§Jlj;fjj]i coo 5. 1. 25)' Jt:f&IJl!I-K 
[l}JiZ~if*tj',;@~ 5. 1. 3 ~E19tj',JE0 

l, 
l. 
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5. t. 26 ~:t& 00~~tt1¥1 :ii t4fi:iJ * Jtl iB1H~ ti~~ :tE tt J:: C I!! 
5. i. Z6a), W.~Jtf-t!?.mt4<~m:t4<; -tl!PJ~lif~:t£W;J1-/Jlolf!D~tt 

Jtl, Jt~W?tfti:~5.!iUti.9:itJ-*JJ!UJtlffl:bof!XJ81~JE Cl!! 5. 1. 26b); 

-tl!PT•loJ~~-MAtt~.~:t&lif~~-tti¥J:iiti#PT*Jtlffl~ 

mJm:iiti 1I :rt:. m Jm 1¥1 rm iID * J3t JJ!Z ~it* ~t~ur~ 5. i. 3 ~ 1¥1 
~~. 

' l!M ' ' ' ' 
I 1 

I 
'/ 

5-~ ----- -~,. 
v --- ------[ -

' ' ' 
!2 
' 

!!I 5. 1. 26 ~;f&1;!j!~jX(J!jt:l:Ei<J:ii~ 

1-~tt~Jt; 2-i't!-fOxJl'l<Jllif~; 3-lif;J:IJOllXJ$ 

5.1. 27 ~;t&m;~~tti¥J:iit4<JJ!Z~it:zts:iJ!\:fi~ 5. 1. 9 ~1¥JlL* 

~~. 

5. t. 2s ~~:t&7flFrtJat, rFrtJ ~~i!l!'Ti¥JM8JJ!Zfti:~5.!iil3ti.9:itl-*JJ!tl 

*1-9:ffl~mnmmJm~~.::tt~mJJ!Z~it*wmnma~JJ!Z1¥1 
iJ\\~. 

5. t. 29 ~mt4<~Jtlfl::f!XJ8tlV~l±J%~~~1¥Jjyfl~i¥J?t:f!J8 

~.Jt~Jt!MOO~i.9:it~*JJ!Z~it~~~~= 

1 JJ!Z*Wi.9:~~J3t.~~~~~m~~J3t.tt:•Boo~~ 
f1t «t~H~t±~~i.9:-ttiJ!\M>> GB 50010 1¥JiJ!\~*Jtl/FIPJl¥Jm!it~ 
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•·*m~~ffim~tt•~*~m•~~m~; 
2 AA~MWJfumem~~lilJJfHtmintl!~±ffi~r:p~~tt•N 

~~tt•••~-,=, -, ~-=~~*~me; 
3 CRB550, CRB600H m~~~illJf3-rtt••·~--~ 

~~r:r.eym~tt•••~=,=, ~•~•n•••~§sm 
~J:~=~*~me 0 

5.1. 3o mem~~tfil~±•n•~1£fti1~7j(-1JZ-%~me~wc 

Ji, m~~r7tl~Jl'.J:E: 
1 -,=,~•tt•••~•n•~*-1JZ-~'!£fti1%~me 

wce¥:MJ~m1J\-r o. 25%; ~•tt••••n•wce¥~m11\ 
-To. 20%; 

2 •*•~•n=~~~•n•••~§sm.*-1JZ-~'!£ 

3 x>t~JJVJ\-T 24m HD&tt11Vl\~~-tt••••n•. 
:Jt'!£fti1%~meiVJ\wce¥eyrt;: o. i5%*m 0 

5.1. 31 mem~~•n•7.K-1JZ-~'!£fti1%~me~raJREm~~r 

7tl~Jl'.JE: 

1 ~%~me1i~~ 6mm at, %~meraJRE~ill* 
-T 150mm; 

2 ~%~f1XJ$1i~~ 8mm ~~J:Bt, :Jtl'SJRE~ill:* 

T 300mmo 
5.1. 32 -~r:rmemti~t£7j(-1JZ-:/Jfti]~·ti, x>f)r~~m~~'.§: 

*ffl-1JZ-1t~.~~~~ey*m••~~~-~o 
5.1. 33 Dn•r:r1W®mem~~~~Jim~~r7tl~Jl'.J:E: 

1 ~~*~me~m~~eyrt;:-~~~-~'!£fti1~~.:Jt 

'!£ftiJj't~eyfitJitE~~OOzJ:, H~ill;J\-T 400mm !=j 40d ~~ 
:*{ii, d ~'!£fti1%~flX1$1[~; 

2 t£tt~moo~.-r~~m~~~mN*-1JZ-*~me.tt 
•stm~-r~~~'!£fti1mB-!=iJ:~~~me~~*~ 
(00 5.1. 33)0 
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3 

--

00 5. 1. 33 :Gt1*ili!l$:t!i!~IXXJB9':!1ZloJnf~ 

i-tHi; 2--r~m.ttl»CJ; 3-_t~m.tt~ 

s. i. 34 1WJJM~nnmm~:ti::!i1*9=' 1¥1~~m~ir Tjtlnw.)E = 

1 ~:fi1*~$~~tt~.:fi9=tmm~m~~~~tt~.N 

J:'!Bi:i:i~ttl¥J U%$l:jMfY!Umfi~*ri Cl!l 5.1. 34a), *ri* 
I ~1,,;;.lt 

f 1::: :ifM 
I 6 

26 

(a) :l\l~IHflllltt (b) JfijHflllltt 

~ -· 5 fl. 

~~~~~~~~ijiiiip~~ i 

(c) ~:!Blllltt (d) "T" %11lltt (e) :l\l!\ll:iAJlll!JllHlliA.mrl;J 

00 5. 1. 34 ili!l$:.t!H~IXXJU::Gt1*)ijfij$1itxX~B9f$J.ii!t 
i-m.tt~7J<~fliUn; 2-m.ti:~!\ll:rP:Jllllin; 

3-i!l'ftt; 4-lll}~; 5-.i!ttllXJ$; 6-U%$ 



Jlfill~it*~Jll.lfil~ 5. 1. 7 ~d~ 5. 1. 13 ~Et9~*; d~'.W-:t4CIXXJ 

ii if llff tHHYJ~ , ;ff~ 71< -1¥"-M 8 ~ nltli f1;J f $A llff tt pg , 1i f1;J ff9 *ll 
'§:~5d~lod, _g_:;r-mz;J\-T50mm C005.l.34b); ~±l1*t1ffit$~ 

ff~llffttat,fl~~-m•1XXJmz~•~•tt~.NfflWM!lffttff9 
U %$_lij~-fm~'.W--!XXJ:f~Hi, ••*Jl~ l1 d l1E COO 5. 1. 34c); 

2 ~:ll1*t1fflt$T%~-~~llffttd~-~~ttat,m•1XXJ 

mz~•~m•±~.mu%e~•P-J±l~•m•1XXJ,ffl~#m 

e~•*1irl*l±lff9*±l~•m•1XXJEl9JJ<-1¥"-m&.~••*ll~ 
fill~ f1 d [IE COO 5. 1. 34d); 

3 ~±l1*~$~rn$~•dllff•at.~~*~M8filZMA 

•dllff•~, ~*llfill~ lad laE COO 5. 1. 34eL wJifJM&'.W-• 
IXXJ1£11ff•~ff9ratl!1l'l*Jl, fill~it*~Jll.lfil~ 5. 1. 3 ~d~ 5. 1. 13 
~E19~Jll.JE0 

5. t. 35 ±li*l*J~flf:M&m:ti!XXJZJ8Jfillii•fil&~•· ~1i12:;r­
fill1J\-T 6mm, IEiJRe:;r-mz::k-T 600mma 

5. t. 36 m•M&%ffl-Ttt~M coo 5. L 36) fill~it~"Jtl~Jll.JE: 

1 filltinltttffi~:JfiffiB*t1ffitfilltinlt 
13 5 ° ff9 ~ f1;J , ~ f1;J * JG!ij-1jl-1i fit* 1l :;r- fill 11\ -T 5 
ffifi81i~; ~~m•~*M·~~~-1¥"-1ifit 
-KJt:;r-mz1J\-Tf181i~ff9 lo f{f~ 75mm ~* 
~ff9~::kffi;M&%*1l~mtt~~*m-m 
~*nlt~fito CRB550, CRB600H, CPB500 M 
e:;r-mzm-rm•~~~-~ttff9M8%a 

2 M8%ff9MBl'BJRe:;r-mz::k-T~flj:~lif ~ H-13.CJ 5. 1. 36 um 
ff9%i~R.-t. _g_:;r-mz::k-Tl5d, d~W.~~il 1un~ 

3 M81t~:;r-mz1J\-T d/4, _g_:;r-mz1J\-T 6mm, d ~W.~~ 
iJM8ff9:lii::k1i12o 
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5. t. 37 i'i!t§:Jillf15%fflr•q:ist coo 5. i. 37) mr4~r~U:ijl.J£= 

1 M8%-K~*m•-Km*ffl-~~*~A~COO 
5.1. 37a)o 

2 m*fflMffiA~HDA~M8%o ~~~m~$M8~ 

~mm:•~*M, m*fflMl~A. •e~*fiifflm~~ 135°~~. 
~tJTFo+ll~-K~~m1J\rM81l12~ lo 1iffll 75mm Wili!tq:i~ 

tlt::k{ll coo 5. i. 37h); x>t~~tt•~•+ 11~*~~m1J\r 5 ffl 
Me1112, 3fm:tEJff$~~ffl::kr 90°~~~ coo 5. i. 37c>o ~ 

·~~~~~~~~mtt•~*H~$rr•~*~~&me~~ 
$*fi~mrr•st.m*fflumHaM8%o 

d d 

(b) 135°-l!lll;J (c) ltl:k'f-90°-l!lll;J 

00 5. 1. 3 7 YiU!HliUti ~ 

3 •q:i•e~~mmr4~~Boo*~m«m•±~~~rr 
tl1!1» GB 50010 ~:fl';k:ijl.JEo 

4 ~·~::kr 800mm Bt, M81112~'§:;j\"'f 8mm; ~· 

~~~:11800mm Bt, M81112~'§:;J\r 6mm; ~·q=i@C:fl'it• 

$~~~~~&mest,Mell~~~m~r~4,d~~~~ 

& me ~~::k1112 0 

5 ••B%~tt*~*m**:1;.w.wffl~ B ~:fl':k:J;lk:tMi o 
5. t. 38 ., tti'i!t3'i!M8%~~it~mr4~~fiOO*t-F<t «tfil• 
±~tkJ~it:J;l111» GB 50010 q:i:kr•, ttMB~~~:fl':k:J;lk:o 
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I ~~1Jiq~~-f:iUfV!t±~W 

5. 2.1 m$mtl~ilfi~HaH~±~ooill~-Etr7tl~;E: 

1 :fl11Uttfm:im~1"1¥Jif:imm•±ool&pgliiz-Ja:.ftm$mtt~ ; 

2 ~m•±ool&JJJt:k=f 150mm B1' mAnmtt~Ellia:tE 
an ;f& T.9! an r 1I3 JJ It 5£b ~H~ •± oo l& ~ l 50mm at'.§: la: tE ;f& i:p 

UL~; 

3 if:imtm•±ootlit¥JP-1Jt:k=f 240mm Bt, l&*ill:19 !Om, 
mmi1L~£J.iiz7'1 Bmm; ~Wl&J!i!/F:k=f 240mm at, ;f&*ill1'7 8m, 
mmi1l~£!.ill1'16mm. mtt~*.m~liiz~**_m~~ c. 0. 1 *Jfj· 
5. 2. 2 tfJitmljf±oot&t¥Jl&~ s m~tfilt:tJJtriffl;E . mttjij]J11 
~Rew.~ ;f1l m !Ji 1¥1Re~Ell7'1 lOOmm, w. ~ Jll ~$_!ti la: H ~£ 
14mm1tfl!bm$1~~1<005. 2. 2). ~*JfJ:mfljij]B;J-, nftl*lt 
/FJ.ill1J'T 200mm0 

8 

L 

L- 200 

2 

oo s. 2. 2 mWi~fll*JjfO.Jti~1~~m1i071'~1 

1-~~jiij ¢6 - </>8; 2-Jtll',f~~~Wl1!1i </> 14 

Il i!~NG~5l~±~ ii 

5. 2. 3 ii~1G$tmljl±~oomtl~t¥J~iiimr-t~r.9'J~;E= 
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*~.!t!!IK ~F*~~OO 
~u(n]f&~ 

-Jill!:OOt& ~:i.11~00 ~il-.:i:tr~ -Jill!:OOt& ~:i.11~00 

Ji:'.$$ 0. 70 0.60 0. 60(0.50) 0.60 0.50 

ii, i ~il-.J:\OO~<ti, lffiWrll\~±.LOO~J!l[lt;f1J'r 90mm; 

z ~:i.11~~il-.:i:tr~fi:'.Mi$*m~%~~~, 

~il-.:i:tr~ 

0.50(0.40) 

2 W.fliJilXJJmfiijjij!'§:~ lOOmm~ 150mm, #/FJ.ill1J\-'f1f;f-l-0 
$~:7ctll1~~ 2. 51-tf o :tlfliJWJm:ifBJRE/FE::7cr 500mm; 

3 w. fll1 mm:; Jill ~:tE oo -tJHryf oo-r 113 JJ lt~ ; 
4 ~•Nlill*ffl~-~-•.AimRstm•*ll/FJ.ill~ 

-T 20d _§_/FJ.ill1j\-'f 200mm, ifl.OO~•st•t~*ll/F'§:1j\-'f lOd, 

d ~WJJmll:~; 

s ~•~Jmm•±•oo~•N#m••lill**•~* 
C. 0. 2 *fflo 

s. 2. 4 ooti••~-ttlill~ir r7tl~,ml£ = 

1 ~•N•Am•±•ooti~OOJ.ill~••fll1••···~ 
g.iimltE:~ 6mm~lOmm, i*lt'.§:~ 1/3~1/4 Imfli!JJ_l, lill* 
m~Jlltl•~~Jt:o 

n91~1J ff J.ill~W:tffliJJ i:f 3":, 1~ 1J ff PI *ffl 11:~ 28mm 
~$LlfillWJo 1~1Jfflill~WtEli:~/F1j\-'f 12mm WJm:i~#Jlj~j:~ 
L, #lillf*t~J:ijilJ:Mi:f~~1T1irW Cl!! 5. 2. 4-lL 

2 ~Jmtm•±MOO __l:ij;j;Jj:~' #Jm!!W ]kjt11Hil1Mffit~st• fliJ Jill 
~WJR(ft, !*9~~ttlill~tHii?l*:l:lifftiEo !*9m1r~ 20mm~ 

25mm, lill*ffltk*~flilk±Jt9;f-l-±J!Jt:, Di$ 30mm~40mm 7* 
1t l*Jlill±lJE ~ m~g.iit-1-o 

JH(g.J1:~j] ff J.ill~W:tf fliJJ i:f 3":, 1~ 1J ff PI *ffl 11:~ 32mm 
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3 

00 5. 2. 4-1 ~flil~~ftJ:ii'i:OO 

l-/@ff!j:J;!jl.1£1MJ; 2-:f;l11;!.lf'f--I-; 3-i'JJj-ff:.f'Jt--1-tf~; 4-/l}j~7*; 5-ffl')J:tf 

</>28 x 700; 6-tuiloJ~ffJj </>12; 7-ffl')JffJt~ </>12@300 

~$Ll@fiXJo 1{iJ:ff Ell~it:tE1I1:£~1J\-T 12mm flXJJmmi!JIJ 89x~ 
_t, Jf:Ell1~H#-1'5il!M9=t~~+r1irit coo 5. 2. 4-2) o 

7 7 

00 5. 2. 4-2 JHt~ftJ:ii'i:OO 

l-1@$1;!jl.1£1MJ; 2-i':J.:A:f;l11;!.Ji*4; 3-1£!.Ji*I-; 4-'S>:ll,ljt; 5-Mw 

~;ffi; 6-/l}j~~t--I-; 7-ffl')JffJt~ </>12@300; 8-~fo]l@ffJj </>12; 

9-ffl')Jff </>32 x 700 

~~5 ~-~BM•±MOOI~8Ell~~-····~89~~ 
fiXJfmEll*:Jij lOOOmm *~1I1:£fiXJ$}t$:f~5.1iL 

5. 2. 6 ~JNCJmti:t•±MWr$::ff:ftJ~!!m, M~:ll~3'.c:Jii!.~M~. 

Wtir$~~W 50mm 1:\IitEll~~-~m•IXill. Jf:Ell:t£:@~1il 
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N ffi§.W:cl:~& 

~~1 m•±•oo~oowmoom•~.@~•*OC~~r3m 

~ttnm.tt••~•oo~*mM#MOO£~•~~~~•.m 
Jf1im•1t<111L:filf$¥IJ~J¥ocrm•±ttRfJi ~, rm•±ttRfJi~WJ!J 
OC~~~1J\r 150mm COO 5. 2. 7). 

l L?3000 

3 

4 4 

o 0 °o0 ~o00 o 0 o~ 0 000: 00 0°0000° 0 

0 oOO OgOOQO Ooooo 0 0 °o 0 0 0 0 

0 ° 0 000 00 00000000 oo oo o 0 0 000 

7 6 

00 5. 2. 7 t!l~±Blt liif !3Wiff Bit liif i'IHfH~lifAJ ~ 00 
1-WiW-ll!ftff; 2-:i1~13t; 3-m~±Ji!ftff; 4-Wl$:mt~M; 

s-mff@400; 6-tjt3jl-~~llltm..'"1 § EiJJft; 7-¥~ 

V ¥f W~ll~#~ 

5. 2. s mooJ](~tm•±••.&l*J, ±5311L*mwWJmJf1im•~­

moom•~11tm~**l1liti:*~;fj~ c. o. 3 *m. 
5. 2. 9 *~tm•±moo:~xJ1PJZ·.&~~wllliMJf1im•~, 11li~• 

~*~••±••.&~•·*11l~•~moo.m•~~••*oc 
~@1J\r 2oomm, m•~~E8filtll'!JM$5EfJI7~. m•W1Jzl1l* 
fflAI~IH'Lll'!J5E. 

5. 2. 10 fJi:-El , t~ ±:Ii Elm llitI~:ltft!?J1g 1JL !J7A ~ 5t ~ M Jf1i l!l ~ i& 
•MJf1i*mm.•~.:lt~~l1L~*OO~-fi~~«•1JL-~~~ 
~it~m>> GB 50007' «~mfJi:~i&:it~m» CJ] 11 l!l «%M7.K 
~tt=e•±M®i&it~]m;» JTG D40 ~:1f3C~]J;E. 
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5. 2. 11 ~:U!H1iJ:JJlfef~Ul?:Jt.Ji1iq~rxxJBt, PJ:fLHilE*~JJ1J~m!fifi 

_1[Jt.:fffiil «0~~:U!~it~~iD JTG D70 iJA~m~IXXJt~**o filtif!1t 
5iJftmti!XXJffi!BfBJRe1Ch 150mm~300mm, 1H~1r7'1 5mm~ 
lOmmo 

5.3 7.1< I ~ #ii 

5. 3.1 memtt1XXJJt.Jrt~•±~1.K~ll!, 7.Krm~~j}(!im9=1 Et951: 
n~*~m•.~~~E~N~~~~*m~~mi.fifi~~~ 
«7.Kit~•±~~~itt~1t!>) SL 191 fO ((Jj(It~•±~~~it~ 
1[)) DL/T 5057 Et9:ff*t~~o 
5. 3. 2 m~IXXJf$Ax~Et9fill!!l*N la ~m1J\r* 5. 3. 2 tJl'.~Et9 
~ {![, ft m ~~ r Jtl ~~ = 

* s. 3. 2 tJAial'.'it:t.lHWl.lb~~~t:l~~~*It z. Cmm) 

rm ljt±59l.li' ~ r& 
~ifiJ:,t!j!~~~fil! 

czo C25 C30 C35 ;?oC40 

CRB550, CRB600H fill" I!'!! Kli' l*J xtlifiJ 50d 40d 35d 35d 30d 
HRB400, HRBF400 

~ifiJ:,t!j!~~ fill"l!'!IKJi'l*J:fftlifiJ 38d 30d 27d 27d 23d 

1 51:ffiffi!BEl9fill!!l*N~Ji!l1J\r* 5. 3. 2 t~~~{l[Et9 
0. 7 fir; 

2 ~me~m•±•rMft9=1~51:tt~at.~•ll!!l*Nm 
*kJ f~IE*~ 1. 1; 

3 ~#mEJ.K~me. ~~r~j}(Ef9~m•±~N*r1m 

at, ~fill!!l*NE:*kJf~IE*~ 1. 2; 
4 ffilB*Jt.J~•~EBt.~fill!!l*Nm*kJGIE* 

~ 1. 25; 
5 ~ffWM~r.fill!!l*N~~-•at•ll!!l*N~J:\!l~r 

250mm, fill!!l*N~:ffaBBtfill!!l*N~m1J\r 200mmo 
5. 3. 3 'll1WJmemtt1XXJ~51:11t:nrtJ Et9tHtm~~ rJtlt~~ = 
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1 ~*m~•&~~-~~·••*1l~m~r*••• 
5. 3. 2 ~-~1¥Jfi'illfil*ll l. 1¥3 1. 3 #f , 13.~J.i!UJ\r 200mm; 

2 ~*ffl3JZ-•1*~' ••*llfill~*••• 5. 3. 2 ~cpifi™ 
*llr*J~;fjt$~•~1¥J~&il*ll l. 1¥3 1. 3-(t, J3.~fil1J'r 300mm. 

s. 3. 4 w•~:ttt11tr7}cmilt, 1t7tl!, ~ilt~*rm~#.J c:p1)11Jm Ej 

t&~if:l~i¥J~nifill~~ r'.9U•~: 

I OOM~t&i¥JW•~~&-fi~,ey*m•~mni¥JL* 
l!ff:batl91!1i~ L%1!ff:baWf&~jijj:iif& CIII 5. 3. 4a). l!ff:bam1!1ii¥J1I 
~m*m~u•*°tlHlig$ c:p i¥J*X:X1i. ut:Damto••*llfill~~* 
~J!~M 5. 3. 3 ~·~· 

4 

6 

}---!i.-+ 3 

(a) tM~-!3.f/H~fB~~~lit 

Ill s. 3. 4 mAA:l!\!~~1'J!1J~a<J#;J:iJ!i 

l-1}!1J~; 2- ffl:;f&; 2a-~;f&; 3-~ /ft; ; 4-m.!,\H;!j!~IX!Ji 5-

fifi;f&:.lf~jij]; 5a-l:m~1Jl!~jijj; 6-L~ U%A'Ji~~t~f<i!; 7-f~ 

(oi]fllitti~m~~; s- m¥i 

2 ••~~t&i¥JW•~~&-~~.ey*m•~mni¥Ju 
~l!ff:Damto:iit& c~ 5. 3. 4b). l!ff:Damtoi¥J1I~m*m1J!tl•*°t& 

mtoc:pi¥J*X::kfi, ut:bomto••*1lfil~~*••• 5. 3. 3 ~1¥1 
~J!~. 
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5. 4 ~~1C**11.~lil*&moo•~~ 

~~1 x~~m~~~w~~li*~~~~~~~~•.moo 

1*:J?Fzt&~Fzfli*~~:5HJtJ~Ho 

5. 4. 2 xti'F$JLm~~~tlrtJmJmJ::f Eilia:HtHi, moof*:J? Fzf ~ 
tlrtJmJmJ::fliia:Hm~o~rtJmJSli*fflfm~.m~*~Eil~ 

it:zj'i:J;~~~ 5. 1. 7 ~~:ff*J;~JEo 

5. 4. 3 ~xti'F$JLm~J.filia:[!:!]tfB1, [!:!]tf*1t~®T~me@flt~fl! 

~ia:it)]{JJllJmia:ffl]D~~i'LmJmJ)JDs!a' jf@~#tfiiUJHLmJmJffi@ 

~;f1g;@J;~JE 0 

5. 4. 4 xti'F$JLm~~~_t ~WilrzfW1i~zJSJEil*ffltmiLmJ rmJ£, 
fi~~li*fflU~mJ~_t~WilfzfW~~*fi~~~~.&ey* 

fflfif1*IIJ:Y!11J!J~nX;~mJS~o 

5. 4. 5 ~~i:p~:J;R::rt~ttwceey*mW1imffE:fl-rtm. ey**1~ 

~ffl~ B ~:ff *J;~JE.f)tfi o 
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6. 1 - ti M.i! '.iE: 

6. i.1 m;mmti~£1ni~m11nff9mti~W:*- ~$xx.~±5Jm 

~m.~m~r: 0 

6. i. 2 ~m;mmti~B"JM!%.~XJ]:f!fffifF1ffl!at. m1J<OOW:it':fe 
£)({40 

6. i. 3 m;mm~~B"J:oo?:Ilk~i&l*m~ir*t]fi5'~. [i1.]£1l~ir 

~*:J:l~H-T:f~ll «tlV~±~:f1Jifi:oo!I'-9Ll:~l&t]fi1>> GB 50204, 

rni~±~:f1Jifi:oo!It]fl1)) GB 50666, (( ~$lil!$i} Ifi:oo!I-"5 
195: :I: ~ !& t] 111)) CJJ L « 't!/c $i} $ft ill I fi :oo! I 195: :I: ~ !& :f~ ll )) 
TB 10413, ((~J!'tJ($i}$Jtil!Ifi:oo!I19J::l:~i&:f~fl)) TB 10754 ~ 

«J.kit~~±:oo!It]fi1)) DL/T 5144 B"J;f§~~J]JEo 

6. 2.1 m;mm~~~~atmtmtL~*- $1111, £ttm.i::l:::f1rit1i 
tl 2t 0 

6. 2. 2 J'l.1flfH~W:4&8"J'..t!i!ti~~r: r, 1r*JtJiE&tom.:rtnmi 
~~o 

6. 2. 3 :1ttt~B"JmJmmti~1rtt;:oo?:I~>Jt:1i1ux. 3f m1f~JIQ.B"J:f~~ 0 

6.3 ~ ~ 

6. 3. 1 :xfwgJqfijfffiMA• i*JMIID B"J'..t!i!ti~' ~mJm1H2$3t~at' 
m~m~wgJqfijMA•'*1•1111; ~m~~::;r-nmM~~at.m~m 

ti~B"J-Jqfijd;-'..t!i! 0~2) :fLHllPJmJm, MAFom*mtflltL:Jrl**~ 
JEfff~Y'B"JtllPJmJm o 

6. 3. 2 m;mmti~B"Jttti, :f1J:il!!, m~irJ!s:t]fi~ 5 ~ff91f:k 
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•~·~*m•~••at.~mn~~.Hmn~~oo~~~• 
i1600mm. :tE~:rmmm:~xJM~~OO~mJJm1rm:fLr~~W-rP1mJ 

JmJ:. ~~rtJf&Jtt;~~OO~*ffl*·~~ 5. 1. 23 :~HA!.~~~~ 

WCJmat, ~~~l'BJ1rmtL~1.fl, teJ= 2m2 ~1rd/'r 1 ~mtL~. 

6. 3. 3 m;mmm~~~at, T$m•~~i&!:it-5§-f*f?~Wocif§ 

~~~&#;f&~J:$mm~:tE~~~~i&!:~~.~:tEmilimrtJ 

mlfm~:!iffii, ni-KrtJmJ$:1JrtJ&J% 600mm~900mm i&!:-mJ$3t~ 
(00 6. 3. 3). 

t-
> 
t-

-

t-- 1-- -1::::: / 
1-- -1-

1-1 

l 600-900l I 1 , , 

00 6. 3. 3 __t ffll~IUnm.t~ IXXJ 89 ~~ 
i-W:; z-x~; 3-mr"J1:J'9$; 4-*r"l1:1'9$ 

6.3.4 ;J:JHm7l<~tm•±~1JLIZ:, iNcfm7l<~tm•±Mooi=rm;m 

mm~-Dl•1r*mT:vu~f'P:1rtt = 
1 ~•ootm•±7t~~1Jtat, m;mmt:fi:~~li:t:fi::t£Bt1H.%, 

W.1JZ-£~T ~ 2/3 MOOtm•±J:tJH:fi:, 1JZ-mmt:f::-KJl'.~jg 

200mm, Jt~*fflAim:fL~~. 

2 ~•oom•±-&~1Jtat,ft~iETffe£~J:i&!:•m• 
~Jt~!Jl(;~OO~i&!:li:~ 10mm~12mm Wi~~_l[W]Jm, fL~~jg 

lOOOmm, fL~~jgWJ~$11:1:~:fJO 2mm, ~qJ,:i~fLl*J~!fmfi§filA 

d/'Ji:PFli:;j-XjH!j~Jj(~1tfl!Jt, tmAWJ~~.ll.mJJm, 48h £~i&!:m1$ 

mm~.m•~~E§Wi~~-1LmJm:rm$mm~&. 

6. 3. s 7J<~tm•±:fifoo.&~1JZ-~9=1*mir1-t~tz:~w®m;m 

mm~at.•~m••I•~~~~T~•~= 
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1 ~~~~m~~~~~m*m~~; 
2 m;m~fLBt, fL12~fit!ID~1Lmi1ft~1r:Jt1Jo 2mm, fL1* 

30mm, ~:iilfLRE 700mm, ~ ~$fLRE lOOOmm; 
3 fLpgllA:911:~-~Rli~7.K~l!Y~; 

4 3LeP1(l&tfit!ID~3Lf!XJmi, fit!IDmi1it J'ftf[:f2 lOmm 'fif Jibf!XJ 
mi, -KNJ;; 1/2 7.K~tEefjf±flti~mWN1Jo 30mm; fit!IDmi~J!:J;; 

C4~6) :flV m2 ; 

s fit iID mi iID tr'f 48 h Ja-flti l&t m mi mtt ~ • Jf:-1=5 fit iID mi Tffi ms m 
tiJi:{iio 

6. 4 ~i!f.. ~®: 

6. 4. 1 mmimtt~ B-9Jm~~~®i&M~it r7u~Jll.Ji: = 

1 mmim•~M*m®i&.~mM~~-r*. ~-~tt 
M*S.~-~Fi&t*Jf:~~-~-atmpg~FB-9.~h~miJ;; 

~-1[128-9'.W-ti~!ilmt. liJl:::fJ:;_\zj('f" 30t; ~Bt11_\I~1lf'.W-ti~ 

JiJf JtJ :fJt-t 8-9 F Jb ittiiiEliZ. ~ ®:fli "ff ; 
2 ~-m•~MM*5%,H::f11_\I:9r3*·*M**• 

Wffl~DB-9•5E*fi*mMll:~~MR~B-9~®; 

3 X>tmmim•~J:;_\z~~-~~mM*-*·*B•ll:iliU& 

~•.~~*mmmim•~~M**••ffl~DB-9~**Bm 
mi1t1~iliU£~®; 

4 memtt~B-9@•~it.tt~~N.~**·~~liZ.tt 
~iJ\®11_\I~-ft*~Jll.Wffl~ E B-9~Jll.5Eo 
~~2 memtt~1r*~~•11:~~0 ~m•~m11:•~~~ 

at.~m*•~•ll:~~om&mtt~B-9~~•11:-1=5•~•11:8-9 
ft i/filia £];; + 4 % 0 

~~3 memtt~B-9tt*tt•~*J:;_\z~-ft*••ffl~EB-9~~ 
~Jll.JEo 

6. 4. 4 memtt~P.Hi-KNB-9fti'i=ilffl£J;; +3ommo X>tii~~. 
J:;_\z*~1-t*·t'iff9§~1SJM1lt 10%, H::f11_\I:9r 3 ISJo 

38 



W. f01 tlHn ~ f01 #Un 
:t'l!~~ £it 
ft% 0f*1i12 fii]Jl!.i 4lffil*oofJ! 0f*1i12 fii]Jl!.i 4lf fil* 00 ff( 

(kg/m2 ) 

(mm) (mm) (mm2 /m) (mm) (mm) (mm2 /m) 

AlS lS 1273 12 566 14.43 

Al6 16 1006 12 566 12.34 

Al4 14 770 12 566 10.49 

Al2 12 566 12 566 s.ss 
All 11 475 11 475 7.46 

Alo 10 200 393 10 200 393 6. 16 

A9 9 31S 9 318 4. 99 

AS s 252 8 252 3. 95 

A7 7 193 7 193 3.02 

A6 6 142 6 142 2.22 

A5 5 98 5 9S 1. 54 

BIS lS 2545 12 393 23.07 

BI6 16 2011 10 393 lS.89 

Bl4 14 1539 10 393 15. 19 

Bl2 12 1131 s 252 10.90 

Bll 11 950 8 252 9.43 

BIO 10 100 7S5 s 200 252 8. 14 

B9 9 635 s 252 6.97 

BS s 503 s 252 5. 93 

B7 7 3S5 7 193 4. 53 

B6 6 2S3 7 193 3. 73 

B5 5 196 7 193 3.05 
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™. loJ Wl AA tfi loJ Wliln 
:ijjltJ;;~ lit 
ft% 0f*1l:;f£ IBJlfe ~fil*OO-fR 0f*1l:12 fii]lfe ~fil*OO-fR 

(kg/m2 ) 
(mm) (mm) (mm2 /m) (mm) (mm) (mm2 /m) 

ClS lS 1697 12 566 17. 77 

C16 16 1341 12 566 14. 98 

C14 14 1027 12 566 12. 51 

C12 12 754 12 566 10.36 

Cll 11 634 11 475 s. 70 

Clo 10 150 523 10 200 393 7. 19 

C9 9 423 9 31S 5.S2 

cs s 335 s 252 4. 61 

C7 7 257 7 193 3.53 

C6 6 1S9 6 142 2. 60 

cs 5 131 5 9S 1. so 

DIS lS 2545 12 1131 2S. S6 

Dl6 16 2011 12 1131 24.6S 

Dl4 14 1539 12 1131 20.9S 

DlZ 12 1131 12 1131 17. 75 

Dll 11 950 11 950 14. 92 

DlO 10 100 7S5 10 100 7S5 12. 33 

09 9 635 9 635 9.9S 

OS s 503 s 503 7.90 

D7 7 3S5 7 3S5 6.04 

D6 6 2S3 6 2S3 4.44 

05 5 196 5 196 3.0S 

EIS IS 1697 12 1131. 19.25 

El6 16 1341 12 754 16.46 

El4 14 1027 12 754 13.99 
150 150 

E12 12 754 12 754 11. S4 

Ell 11 634 11 634 9.95 

ElO 10 523 10 523 S.22 
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¥». loJ tliUn ~(o]'ff9$ 

W•fMl !ll:fi!: 
{~~ 

0f*][~ fB]Jl!! ~fil*ilU'l'Jl 0l*1L~ fB]Jl!! ~fil*jjij,f,q (kg/m2 ) 

(mm) (mm) (mm2 /m) (mm) (mm) (mm2 /m) 

E9 9 423 9 423 6.66 

E8 8 335 8 335 5.26 

E7 7 150 257 7 150 257 4.03 

E6 6 189 6 189 2. 96 

ES 5 131 5 131 2.05 

Fl8 18 2545 12 754 25.90 

Fl6 16 2011 12 754 21. 70 

Fl4 14 1539 12 754 18. 00 

Fl2 12 1131 12 754 14.80 

Fll 11 950 11 634 12.43 

FlO 10 100 785 10 150 523 10.28 

F9 9 635 9 423 8.32 

F8 8 503 8 335 6.58 

F7 7 385 7 257 5.03 

F6 6 283 6 189 3. 70 

F5 5 196 5 131 2.57 

ff:: *<PW•fM11¥J!ll:fi!: Ckg/m2 ), :.liHLUl!fW., ~loJ'ff981Ji:*<Pi¥.lfBJll!!HJ?J;fJllt 

~.ttW1¥JR~!ll:fi!:,*~·WMfM1-B'ff9Wi~~*~i¥.I·~; 

2 0f*][~ 14mm, 16mm fQ 18mm 1¥J'ff9$-0(:;ig~$L1!l'JltJ'ff9$ 0 
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R~l ~~·*··~~~-~~~~~-. ~*fflU%*D 
1:ll!t~JiU1J%Bt' Jj\I1'{fit* tJVf~~ 5. 1. 3 7 ~ ~ ,f§ mtJll.JE' _§JiUn 
H#ili~#~~~•·*o•~msm~•w*·~•~m• 
IXXJ o w!lbmeMe31~;r:tJ *ffl 90°~fjg~ 135°~fjg c 00 B. o. 1) i'l"J 

?IOd 

H 

d 

(a) 90° ~f!j 

B. o. 2 m ti m e 111 ~ c oo B. o. 2 ) ~ J: r 5~ m e PT * m 
CRB550. CRB600H ~ HRB400 me 0 JJ:~Uf PJ *fflmtlJJj)jt/f> 
1j\-'f 550N/mm2 ~:Jlt;jjj~1fr Jlbme o me*fr~1:ll!,~ ~mfi iJ /f> 
m1J\rmtt-FmetJ11.J.Efti:lE![JJffi~ o. 6 ffr o 

a~3 ~m•mem~m~~~~-~~~~~tt~e.~m 

~~~•it~~~-it~~m&±fiJJ-~~eat.m•mem 
~@~it r9utJll.5E: 

1 1:ll!time:Mr~~*J3tH];J 2m~l4m, r'i'&NH];J 70mm~ 
270mm, 1i!:J3tH];J 60mm~ llOmm; 

2 J:r5~ffmem*m cRBsso. HRB4oo me. JNffm 
PI*ffl CPB550 me; 
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3 
3 

B 

00 B. o. 2 :t!i!~WJ5mtl1~ 
1-..t.~mn.&; 2-.ftlffmn.&; 3-r~mn.&; u1 -..tflfll±l*l.lt; 
U2 -Tflflt!H~:J.li I,-;ffl~K/.lt; B-tUt~i.Jr; H1 -~itil'li 

l!L Hz - ,eil'li.ll; P, -11,~ fi:i]l/E 

5mm~9mm ; 

4 mJmtl1~89~WFm:i!: EjJ.mi~:l::l:a9ftilfM£1'1 ±4 % o 
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c. 0. 1 itlfil;Jc ~ t~•±• ITU me mt~ IXXJ. Y:IH~:fi J:\\Hli:* c. 0. 1 

~UfL 

inmwl!t *JifjfiijJlE 'lii'/l1J*l$1i:1£ m!it!lti!: 
(mm) (mm) (mm) (kg/m2 ) 

~240 150X 150 6 2.96 

>240 150X 150 8 5.26 

c~2 ~•~e*~m•±•oomem•1XXJ11tm••~** 
C. o. 2 *fflo 

•c~2 ~~~W*~~~±•w~w~~~~~ 

inmwl!t l!C$$ m-toJ'lii'/l1J*l$ ~toJ'lii'/l1J*l$ 

(mm) <%> 11:1£ (mm) fiijJlE (mm) 11:1£ (mm) 

0. 5 14 150 12 

200 0. 6 14 130 12 

0. 7 14 110 12 

0. 5 14 140 12 

220 0. 6 14 120 12 

0. 7 14 100 12 

0. 5 16 160 14 

240 0.6 16 140 14 

0. 7 16 120 14 

0.5 16 150 14 

260 0.6 16 130 14 

0. 7 16 110 14 

i3:: t£ f:J?diEl!C$ $.&#m!fiiJ JlE B{J·tt l5L r . *A $11:1£ PT fl«~ ilif ,fJH~~. 
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iBJJlE (mm) 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 



c. o. 3 tJF00HirJt1Jmmimt!~11tm~~.m)jizfti:~ c. o. 3 *m 0 

* c. o. 3 mmPIWJl1Jt1XJAA"~tiIXXJ11t m~*3 

I 

. 

r.r~~¥},l M~m~ID! 
lJXJ}!Jji'BJJ!e 

(mm) 

iJXJ}!JjJ[;f£ 

(mm) 

:!JiX-A¥J,l Wlllf iHf m r IP¥-m 150Xl50 8~10 

0~-1¥},l ll< lie 1m~± m w lOOXlOO 10 

:!JiX-B¥J,l WJwwmr~.1fm 150X 150 6~8 

0~-11¥},l JJ<l/e 1m~± m w lOOXlOO 10 

i'.±: 1 ~.1ffil)!l!Jl'}i:'f lOOmm at, ;(!i!~[M]iJXJ}!Jj1J:;f£J2l;ffl~)i:{l[; 

2 ;(!i!~IMJ <ft~}!Jjf.fzll:)iifl'Lt iHf o 

JJl!.iQ:]!:I: 

(kg/m2 ) 

5. 26~8. 22 

12.33 

2. 96~5. 26 

12. 33 
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n. o. 1 mti~)7~xmlW:ii-t&1'f 1l1Zt1il-~~tltJU£ = 
1 m•~~x~Hm••~ll1l•tt•*m•~~x~~­

~ 1 % . Hff-•mekHm~•~m•tt••mek~x~~ 
-~ 50% 0 mti~fi:jl~J21MJmk~~X,g~Jl1ZHm. 

2 m•~*oo~m~~~~m~•~.mftw~~~·* 
oo~•~~-~~d~me*oo@a~m.~~-~~~~me 

ffij$:2•&'®r*m:m1l1Z~me:f~ k. 
D. 0. 2 mti~JL{ilJ R i°~ftiti\iU&Jlizt1il-* D. O. 2 ~tJl!.JE, il 

~-*m•~~~•~me~••ll1l~il-~tt~*· 

* D.0.2 ~~IXi.IJLfPJR'1"ftiff.lfii~ 

rm § ftiif~& 

:(!j!.j"§i:IMJl'f.rlf:f!L ~flt (mm) ±25 

1Mlflr1¥rlf:flt, ~flt (mm) ±10 

Mffl~& C%) ±0. 5 

~,x-tffl~&•mm~1MJ•*~~~X>tfflm~~~~*"-

n~3 ~~*®M&m•~~MB*®%tt~R-tftWiliU~~ 
~il-fJ\1.fiOO*ti-ll «~!fL*®MB>> GB 13788 ~~;RtJl!,JE; ~ 

~•@mem•~~MB*®%tt~R-tftWiliU~Jl1Z~il"m1.fi00 

*~~«mem&±mm mz:im*=~~*®me»~ 
1499. 2 ~~:*tJl!.JE; ~1*::J'toomemti~~me~12~ftiti:iliU 

£Jl1l~il-* D. 0. 3 ~tJl!.JE. 

* D. 0. 3 ~tftJ\:iDIUXJAA~~IXi.ltl{JftXJAA1i~ftiff.lfii~ (mm) 

lflXJ~0ffF1I~ (d) :'(5 5<d<lO ~10 

ftiif~& ±0.10 ±0. 15 ±o. 20 
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E.~1 m•~~tt#ttnm~@~~~Boo*~~«mem• 

±fflm ~ 3 $5t: memti~>> GB/T 1499. 3 ~~:k~JeS£o 
E. o. 2 'ffilH'F-~i&J'trnF~5m{l';J~"$Lft~ill*m:z4ir~~jOO*tli\rt. 

«f~~m~!ftlQ!J'.&~)) GB/T 701 ~('°~ Q215, Q235 :&~, ~ 
:14-if.fN.~jOO*tli\rt. \\~5mil~±m~ ~ l 'm?t: ~$LJ't~~ 
$)) GB 1499. 1 ~('°~ ~:&~f:!J;J::r~ HPB300 ~$L:J't1Q!Jme 0 

E. o. 3 1-tt&:Ytoome~JJ$·t'£fj~litI~·t'£fj~@~~* E. o. 3 ~ 
~lEo 

fjigfltif'li"R 
JffiHIB!ll.11'. ttms!ll.11'. {$*$ 810 

WJ!l!!m!Ji iso0 

(N/mm2 ) (N/mm2 ) <%l 

CPB550 ;?500 ;?550 ;?5.0 D=3d 

E. o. 4 -tHttm•~9='@1lifimtmJtt-5-lEmti~, 1£W-tttiPJme_t 
~Mltl2*~~.5t~mfl~~'~**~~~~-o~~~~ 
@*~~~f-~m-~.~~*~@§~~A~~~~-~~ 
f 20 f{f~~H~}, Jl~@!j\f 180mmo :Xiffjf$, ~~'.??ttJ:~­

•m$@1£•xXm,~~f.] 20mm 5zttJJWT <00 E. o. 4) 0 

m•~~m:~,~~~-~-~~~-.~@~•mm•~ 
~~-~%m•~9='tmltl~ffi~~mB~#m~§~~-.~­

~-~$~m~.-mm•~~ey~JE~~-.~~@~1E~~ 

~-0 
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L 25 L 25 L L 25 L 25 L 

1 1 1 1 1 1 

0 
00 

I!! E. o. 4 :k'Hi€1XXJt\/:11f!tit~ 

E. 0. 5 4:lfttt~• ~ 9:t $. llif[:fJL 1E!I !& -5* ~ti~ , :ft~-*~~ 5l: :J1r 
mmJ_tll.lf[:ffLaI& 31-mfiiJ\:W coo E. o. s) 0 ~*•st, /F'.l:m 
~-~mmJm.:tE~x~~~-~.m/Fm.•m'.l:mmmJm~o 

m•m•~m~~mfih/Fm.~~iJ\:W'.l:mm••~~•h 
{ll~ o. 3 ffL mfih~iJ\Hi~*J1!.ftt-1-iJ\tf~~f4Jffiitjfo 
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0 

"' 

0 
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A\ 

I!! E. 0. 5 'nJ!j~IXX]tfLJgiJt~ 



m•~ttfi~B~-~~m~~%M~.~m~•mm•~ 

~~-~%m•~~~*~ffl~~*fi~~. ~~B~•~~m 
%M~.•mm•~~m~~~%M.~~.m~~~~%M. 
E. o. 6 lf!rPJmt~~~m,gtJL~JJ~*m**~Jt~~ E. o. s ~~ 
~Jt~m*[2,{ o. 6 *~fil~(m. 
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1 ~~~fr~fi*•w~x~~~~~.~~*Fmwm 

~ rPJ i¥J ffl iPJ ill aJ3 :turF : 
1) ~Vf-1~Fm, ~~J!~1qx~r!JB"J: 

iEOOiPl*ffl "~,@f", &OOiPl*ffl "F~"; 
2) *7f-Fm, ftif11t·~£r:t1J£lZJ!~fqx1¥J = 

iEOOiPl*ffl "@", &®iPl*ffl "~@" ~ "~1W'; 
3)*7f-ftWm~~#,ft~#WrlT~~~J!~·B"J= 

iE®iPl*ffl "li", & OOiPl*ffl "~li"; 
4>*7f-~~#,ft-~~#rm~J!~•i¥J.*ffl 

"PI" o 

2 ~ x q:r m aJ3 £lZ ttUt 11H ~ :k fij ff£~ fi i¥J ~ 7* ~: "@ 

~if······ B"J~~~" ~ "@fli:··· ···~fr" 0 
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I ((J!jflJ-tf!.¥~fit!JNit~JU~:>> GB 50007 

2 ((J!jfL~l'ift}{iiftUJXI.fil» GB 50009 

3 ((tflltf±~:fkJNit~JXI.fil» GB 50010 

4 ((J!jf£1JL~Nit~]fil)) GB 50011 

5 ((yflitf±~!'ift}T~M!!Im:t:fi.%!1&JJX!.fil)) GB 50204 

6 ((Yftltf±~:ft}I~M!!I~]fil)) GB 50666 

7 (({f.\;lJYtllXJ;f'A$Llfillft~)) GB/T 701 

8 ((llXJJffitflltf±fflllXJ ~ 1 W?t: ;f'A$L:J'tlfillllXJJffi» GB 1499. 1 

9 ((llXJJffitflltf±fflm ~ 2 W?t: ;f'A$LwliJJllXJ$)) GB 1499. 2 

10 ((llXJJffitflltf±fflm ~ 3 W?t: mJmm~~)) GB/T 1499. 3 

11 ((~$LwlifJmJm» GB 13788 

12 (( ~ lJi if!Jij} I~M!!I !:J mJ::fi .%! !&~] fil )) CJ] 1 

13 ((~m#f~Nit~JXI.fil» CJJ 11 

14 ((~ijiif!Jij}Jij}mfNit~JXI.fil» CJJ 169 

15 ((Jj(Itflltf±~:ftJNit~JXI.fil>> OL/T 5057 

16 ((Jj(Itflltf±M!!I~]fil)) OL/T 5144 

17 ((0Jij}7j(~tflltf±Jij}mf19:it~]fil)) JTG 040 

1s (( 0 • m Jm tm • ± Ik mm_ JJ tm • ± m •Nit ~JXI. m » 
JTG 062 

19 ((0Jij}l!iif!Nit~JXI.fil» JTG 070 

20 ((Jj(Itfl&±~:ft]i)!:it~Jl'.fil)) SL 191 

21 «~•m•mJmm•±~mmnm•±~~NH•m» 
TB 10002. 3 

22 ((~J!~Jij}~it~Jl'.fil)) TB 10621 
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23 «tkJJ\M=fL:i!!W:it~Jem>> TB 10082 

24 «tk~$}Lil!I1'1f!ifilI19J:it~!J5cf~ll» TB 10413 

25 ((~J!tk~$fLil!I1'1f!ifilI19J:it~!J5cf~ll)) TB 10754 
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H1XJE1;!\!t~~tfil•±~fkltt;if(~Jl'.fi» JGJ 114 - 2014 &1::t:J%fll 
~3' •N$ 2014 ~ 2 J3 10 B I:J 307 %01!ftltlt, 1,t;fff o 

:zls:~J!'.fi~t:E H1XJE1;!\!t~~tfil•±~fkltt:/f:~lfi» JGJ 114 -

2003~~-kGITW~~.k-~~~-·&~~OO-~#$ 
1iJfJE~' $-••fiI~rIW:1l'l•~f4$1iJfJE~' :ltJ?:rfHp~IfiN 
1t1iJfJE,~,~, ~~mwi c1*:tJ1D ~~~0PJ, tt~IYJ!i~~mwi ck 
~)~~0PJo~~~~AM~~H¥,#W~,#~ffi,£ 

~, 5iE$4'=, §~f1L 
:zls:•fi9ITMfi~.-MflillfiTr~~~~1iJf~.~~T 

ftoomem~~m•±~ttJIW~~a&R. ~~$-~Too*~ 

ill~tt*~~o•Mmmmw~•&illfiT*•~ttJ#f!ltttt~ 

R1iJf~.~*~•w•rrmmTm~mm~$~•~·~•wr 
*Tmmoo.wm~~me~#~~.aillTNttfllttJ~•J:Eo 

~~rr*Ntt,~I,#1iJf,$~~·&~*AM1:E~m 

:z1s:•w~nrr•m•fll~fi*x•J:E. «memm~m•±~tkl 

tt:/f:•w»•Mm~•'~'*•~••T:z1s:•w~*x~oo. 
M*x•J:E~§~,*-~H~fi~-~-~~*-~*fiT~ 
~.~••m~•tt*x~~Mttm~~T•~om~.:zls:*x 
~~~~*~•wrrx~~~~w~n.~m~m*~~m•fll 
tEW~!l'.fi~Jl'.J:E~$~ o 
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1.0.1-1.0.3 *~Jl'.ti±~~J1FfI~~~fflJ%mL rln;tifi, 
0MM•,•••M,MI,*I~--~--~*ffl~~-M 
me,•mtt~~•Mm•~~~•Mmem•~c~m•m• 
~~)~•~:fi~~#,~~,moo~~,Moo,••••~M 
~-~$~~~,~~A~tt,~m~~,•tt~m•~e%, 

~*~•ttm,mo~~~~~m•±~~Iti. 

*••~~~~m•m•~c~m•m•~~)*mftrr 
Mm,*m~n~m•~*'~~~*~mtt~,*-~~tt~ 
**m~m~mr£®M~~m•~c~m•m•~~).Aili 

+~*· oo~m•~r~~~-~~*~·~mm~~•r*· 
~~~~*$·~*Aiti~~.-~T$M~~tt~~I~ 
•. tliUi!JIJ!JIX~n;f~JET~*~ttJftj:~;f,tttiJ\•. 7'1•fif~il­
~iJ\-*M. ftt!iUMMfi~~~-~OO*~~*~~, Ili~· 
~f41iff~*· 

~~•nr*T•••~oo,fttt•~oo*~T~mtt~~ 
•MM&, 500MPa ~~$L•MM8k,{~ 400MPa ~ 500MPa ~ 

~•A&~~•Mmem•~·*®mem•~R~m~~mm 

•·*~Tm•~ft•n~•*~m•±•oo~~•~•m•± 
•oo~~ffl.9ilTMOO~MOO~~m·~~m•m*.7'1T~ 

~m•~~%,•~~~~•,•~~*·••oo~~r•~ 
··ft~~~~iliT~~ffl~MOOffl~~m•m•~*·~Jg~ 
tt:&tt-1-1~1~$~ 0 

ili®~·ft*I~~~*mm•~~IliSM*$.ft~* 
Skm ~*1ftr7J<~m C1QJ!~:fi~fm1J:fi) ~'~'* 960m ~~-Jf;~OO 
(3. 7mX3. 4m) ~fl~7j(ifi!i~ C~OO~:i:~-t$~:k$~m-~) 
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9=1i1J*=fflT CRB550 ~flXJJm~tilxxL T:Em Cl ii1?J~:lt:%5f!J~llif 9=1::k 
llifff{*=ffl1lf210mm, fBJNe l00mm~175mm ~ti!XXJJ:f, ,t},ffl:fi 
T:E i. 6 7Jlflt!:k,{_L ~riR,t1,*7'12. 2km, *=fflf~ll<~~~~mif 
-i'f9~:fL~%~llif (7. OmX4. 6m) i'f9f~7j(~Jijrp*fflcpR 12 i'f9 
CRB550 ~it~VlWJilif!XJJm~tilXXJo JI~, :(:E~Jj(&t.t:flr, Mft~ 

~,~m~•,m~~Ift9=1~m~$*mfflo 

~§Hti7'Jtt,ftOO*ffll't9f!XJJm~•1XXJ~~-*~<fflr~~ 

J:\$ft;ft) filk,{ 550MPa~it~VlW!iliflXJ$7'J£o li/F%~mit, ¥IJ 
21 tttf21JJ, T:EftOOWJ:/Jitf!IR~$L*lilif!XJJm~•IXXJmfflT:EEf ~r~ 

i't9~~Ift9=1,§M~m~~mft~,r~,itf!~$$~.mm 

$~~~7'Jm&,•h•~:ltf!~o ~~.T:EmooM•5f0•~9=1~ 

~:P:fimfflo 

~~~mm~~i't9~~.T:EOO~$*~*Et9~@~m~~~ 

m~m9=1.*m&~m&~mJmm~&~~mLMmJm~•1XXJ~ 

#MU~I± ~ nlt!t~~h i'f9gJlif m& o 
~rm•~•1XXJm•±~~Et9tt*~*·~m~if*••l't9 

-~*' ~m~ifOO*~fi~~~~i't9-~o 
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2.1 * i! 

*~~~~**·*~•m&~-~~~ffl~Ift@~• 
~.•m. ~•••~~~~~~~mm~.#~oo~~~«m 
e1m~±mm ~ 3 fff5?t: me~t4::~» cB/T 1499. 3 ~j!;1m 

fift;f,T-ll~~;f§:k*i!#JIJJE~o 

2. 2 r4 

*~ ~J"u ~t1%~1'.li:muwJroo~tj~ c•m~~iitt/lti!;fll 
~%;f,j~)) GB/T 50083 #JIJJE~Jffi:JJ!UJt#R~ <<¥m~±~~iiit~Jll. 

WJJ) GB 50010 *ffl~~%#JIJJE~o ;f:t?j-jg[9$5t: f'Fffl;fllf'FJtj 
~~.tt•ttn.~M#B.it•*Bo 
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3. 1 t!XlmJ~jilij 

3. i. 1 * ~Jll.fiJiJf r& lk 1¥1 m JFH!i!ti !XX1~tlUErrm1? 1'11¥1 :t1HxJ i9: 
•~m.*m~it~Boo~~~«mam•±mm m3$*: 
Mitii'i!ti!XXJ>> GB/T 1499. 3 ~Jll.JEl'8i'i!ti!XXJJ=f o M8JJ\I~it~fi 
OO~:f!Ff1t «lt$UW®fli98» GB 13788 ~Jll.1£1'8 CRB550 lt$UirJ11J 
fli98to~it~fi1'T.\llt.:f!Fil ((~Jili·t'i/t$Lw®fli98» YB/T 4260 
~Jll.1£1'8 CRB600 H ~ Jili ·ti it $L w ijjJ M 8 t;A lk ~it~ fi 00 ~fj il 
«ma11t•±mm m 2 $*: ~ttLw®ma» GB 1499. 2 ~Jll.1£ 
1¥J HRB400, HRBF 400, HRB500 lk HRBF500 1¥J ~ $L w ijjJ fli9 
itio~Y*~=oo®~~M81¥1~N.•~•H•N·*~m~ 
nN.Q~h~ttn•~~*·~*m~~®l'8~~mao 

1t•ftoomam•1XXJ~~~~•~ttn~. §Woo~m~JJ\I 

m~~h±itioft-®M~~~to~m•±§~~~~~-~m 

fli98t;Alkftfli98:f11?#!Jllff~flj:ff$*JJ\Iffl 0 1t•ft@fli98i'i!ti!XXJ 
1¥1tt*ttRJJ\I~it*•*im~ntom~El'8•1Eo 

••oo~B:ffifi~a.m~~-~~~m~~lkmoon~ 
~~1¥Jm•1XXJ. Jti)lffl:)'Gzffl CRB550 ;fO HRB400 fli98o Jt1tl!. 
~%fli9$, ~:ff~~*mtoifi~~~~L.mt;AJJ\Ifflo 

3.1. 2 Jjs:~Jll.fj~fli98i'i!ti!XXJ±~*~1E:ID!i'i!ti!XXJ;f0~~JE:ID!i'i!• 

IXXJ~#oJE:ID!i'i!•IXXJft!XXJJ=fl'8~~~~Lfli981'8H~fO~~mt;A 

~~.©ft~-~~Ll'8fli98~:ff~~l'8H~,~~to*No IXXJ 
•R~~~~md~m. 1XXJJ=fl¥1*Nto•Nm•m-J9:•~~nh 
d~Ifii9:#Am•J£o~•~rfi~~,-~#1'8~#mn~ 

8MR,JJs:•fim~Att••H~fOIXXJ•R~m#T~Mll# 

~~M8H~f06#1XXJ•R~filitl'8JE:ID!fli98i'i!•1XXJ~J!s:•fim 
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~A*Ao~®~,~~tt~m~~B~~~~IWMffl~• 

~•·frk~~mm~~£•k.m•~~-®~*Mm~~m 

~~~~•.~Mtt~•B.M~ft~~~m&.~~-#T~ 
1.s s #f1Xlinli1~, io #m%~Itiftm1=~~mmJm~~ c* u. 
f;t!;~~ o *~%~PJfiH@IWJif*·m'&ffif~o *~-lfllMtti::zfs:~Jl'. 

W~ 5.1. 7 ~~JI'.~, ti~±~5ill~&~ C30 ~&o 

* 1 wUiim~1U1XJW~~IXi.I 

IXXJJt~% IXXJJtR-t fifll:fH~:lt •Jt;t!j!~IXXJ 

IXXJ}j- W.r"1lJi1$ jj\l'.(o)l]ij$ W.r"1 jj\l'. r"1 

l'f% 
t.li!% 

11:12 l'BJRE W.r"1 jj\l'. r"1 l]iJ$ l]iJ$ 
~· U) u2 U3 U4 m~ m~ 

(mm (mm, (mm) (mm (mm (mm (mm (mm cm) cm) (kg) 

1 JW-la 6 150 6000 2300 75 75 25 25 16 40 41. 74 

2 JW-lb 6 150 5950 2350 25 375 25 375 14 38 38. 32 

3 JW-2a 7 150 6000 2300 75 75 25 25 16 40 56. 78 

4 JW-2b 7 150 5950 2350 25 375 25 375 14 38 52. 13 

5 JW-3a 8 150 6000 2300 75 75 25 25 16 40 74.26 

6 JW-3b 8 150 5950 2350 25 525 25 525 13 37 64.90 

7 JW-4a 9 150 6000 2300 75 75 25 25 16 40 93.81 

8 JW-4b 9 150 5950 2350 25 525 25 525 13 37 81. 99 

9 JW-5a 10 150 6000 2300 75 75 25 25 16 40 116. 00 

10 JW-5b 10 150 5950 2350 25 525 25 525 13 37 101. 37 

~~~mmti~-~l&mJif*Iw·m:&. Jt~Jt%)f)t, ~:mR 

~,ma~~~.M~&~I~~,~·•~m%,••~~­
$~~~. rnm~r~~~~ttA~~~o 

3. t. 3 fr 2003 ~JilHJl'.W£1iilik, :zfs:?Xf~iT:tftJJoT•~·tit-t$L1tl 

JfuflXJ&, 400MPa&~~tH~$bl 500MPa&~$L1wJfuflXJ$, 1!1! 

m~~fflf1Xl8£#~~~~.*••T~ll~&o 

m~~flXJ-~5.1ii.JjJ~~{i[MffiflXJ$fttlHIBill~~. m fyk * 
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~.~rx~B@•~~~~•Mm&c~~~tt~~•Mm 

$)' @HIBiJt;f~(ft{ll;f§ ~ rM&tf-fft << ~*L* ®me)) GB 
13788 ~ «~~·11:~$L*®M$)) YB/T 4260 9='~@HIBilttil 
R~z.~r~~B@m~~-~-®M&,@m~Jt~ffttil;f§ 

~rm&~m«m&m•±mm m2•*=•~•Mm&» 
GB 1499. 2 9='~@HIBiJttil ReL • 

•~ll:•M=oo®~~m9='millc~~Mft~)~ 

rn~ooHll:~m•~~B~@m~.mti:~~~-~~m•~ 

~F9='.~~~m•~~~ft~.~Fo~•~ll:,~~.m~~ 

J1, :i!BtCRB600HM&X~~x~B@ij!l,i2:~M&. tEur1T~ 
~~ttst,eym~m•m•~~~M~li:;~~mn~.-•m 

~ CRB600H M&ft~x~B@ij!l,i2:M&~m' Hiliar~~. 
3.1. 4 ~T~~~$LM&~·l1:H~· ttHmmctJ:.f:-t~·lft'.Jl, ~*L* 

@m&.&~~·11:~$L*®M&ll:12tE 5mm~12mm 71100P'Jey* 
ffl o. 5mm ur~. :i!tEOOP'l5'~~mti~I~9='--!f.~*ffl. Mt1Jf4 
~it~·l1:~J!t, ll:12 5mm k.fr~M&~Irfflft~h±&. m• 
~•**ll~•Jt~•~.±~~mm~m~•n.&~•~#~ 
~&ifflL m•~titifflJftnrPJ~M&fBJfi!Eir~ 50mm ~-mfff~, ~ 
st~f~'fm~nlilf~filey*m:ltft!~JSJfi!E c:tio 25mm ~-mf-tf~). ttl 
ftnrP1~meey*m~@*&m~.ti:oo*~m•~9='--!f.B* 
ffl; ~$JftnrPJ~li:~m&18Jfi!Eir~ lOmm ~-mf-tf~, A1J\IBJ 
fi!E/G1r1J\r lOOmm, A*fSJfi!E~IrlmM 400mm. ~xJlrPJfi*ffl 

1i!rP1m&mti~st, ~~~nm&18Jfi!E/Gli*r looomm. 
*~m&~ll:12m:ooillfJt* 3. i. 3 ~tl\\~mm. ~~m:~frl 

~filM&MBt, ey)ij[tf:1Jltll:1271100. 
3. i. s m&~5iJti9:-ttmtm. ~.&~~~~, ~m·11:H~k-l.&~2 

Bt·l1:, -&ft~5iiff1Jtt~:>ctl\\~. 2003 iF#IHJ\\~±~~t!tOOP'J 
*illm•&~•m:tt*~#.ll:•~~~•Mm&~m~~Jt 
550 N/mm2 ft~5iJtf~fft{ili, {l}~l)J.:f,j:.f:--J.%J9!*~ 1. 50 mt-mFo 
1~5ilti9:tttil 360 N/mm2 • ili®iF, ll.iiOO P'J~F{E:~$L$JIZ'.: 
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*~~••·~~~•Mme~£~~,~~•Mme>~ 
13 7 88 ~ HJHJD %'; tl:I T ~{4 fttl HIB!lt {IL f5I .tit, * ~_mf!il ~V'iJftfttl Hit 
~ItR~2~~~It~~m.~.t1t~•k·*~•rr~~~Bfttl 
•A~~~•Mmec~m•~tt>~~ItNttm~~~It~~ 

m~~mett~*~*ft~.*~~•m5~~.~#~~~ 
00*-®m•±~~Ntt•MR~OO«m•±~~Ntt•M> 
GB 50010 ~~_m~;f§-J&. :Xifr CRB550 H CRB600H me Ys * 
1. 25, 1~5!1tNiiffi*jjlj~ 400 N/mm2 H 415 N/mm2 • 

*2~00*~~£~00-~00~m~~~~R~OO~~~~ 

~•Mme~It•m~~~. oo*~~•Mme~tt•*~*ft 
~ 1. 15~1. 20, 5!1tNttOO:-JN:/F{~r 415 N/mm2. ~00~~;.ffi 

t~, *~_mf!il~:fJt-1-*Jli!*ft* I. 25 -01~1.\iUr~~l'l"J. 

•2 ~~mn~•-~~tt~~mn~•~~•~m 
00 a!(2Hff-l'fHt% 

AA#HAA'.fi1: f.gj;fil ffl.)!J:ltfi <PIN 
EN1992-l-l D!Nl 045-1 CII52 101 JGJ 95 

;fff,l1£'¥{5t 2004 2001 2003 2011 

5!i\Jl'.:f,'Jif!Efil CMPa) 500 500 500 500, 520 

M*45tr!Jl*~ c y, l 1. 15 1. 15 1. 20 ]. 25 

5!il!l'.i'ihtfil C MPal 435 435 415 400, 415 

~~•Mme~ItNttm~~fioo•~~cm•±~~Ntt 
~,mM>> GB 50010 8{]~,m~•OO:. xtr 400 N/mm2 R 500 N/mm2 m 
e~:fJt-1-*Jli!*ft Ys *JJu•~ 1. 10 R 1. 15. 

cPB55o me E8 -r15l ~~~*tme. Jt5!1tNttmfJJ~ 
360MPa•m. 

mettEB!lti9:itOO: f'y ~•00:1*!J!UfJJ~me&@12 e's = 

0. 002 ~~·{i!i:~{4, *~ J'y = c'sEs ~ J'y = fy WIT~~~lj\{i!i: 
~~. 

3.1. 6 *1m~$L•MmeR•~·ti~$L•Mme.~;ttt 600 ~~ 
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iJ\14 <1H£ 4mm~ 12mm) 1¥11A•~•, MMil¥!5fP.•lim:l:1Nk.711 
l'fil{E (1. 83~2. 31) X 105 N/mm2 Zfa], :Lfs:•W1lR7'1 1. 9 X 105 

N/mm2 0 
3.1. 1 ili®1¥, ~!tL*l3MIXJMim'-•~J:t£iWiJt~~~~:fi;J9='1~¥U 

~~@fflo~~*~MMim'-•Nl¥l•~ttnM~.:tEOO*B~ 
40 ~1¥ffi51:o lf!{E 19721¥it001¥JMMitz:£t-Flft DIN488 9=txtm'­
•Nl¥l•~ttnffi~U~m-~o iEOO*~m'-•N•~ttnl¥!M 
~9=t.-H~7'1. ~MMil¥lM*@h:::fStt~m~.MMil¥l@JJ 

-~~-~~~•~@JJM~*oM~. 20011¥~•oomMim 
®l±~:fi;JNit~JUiL <DIN1045-1) ~~$L;fllm!fL*~MMim'-•N 
-~. ~M$1¥JJ:J&@JJ:::fStt 0. 6fy ( fy 7'1ftlUIB.!iUjt) at' m 
Jffim'-tiN 200 JJ~l¥!-~@JJ•ii~&mllR lOOMPao 20041¥~fgX}}M 

7ft®l±~:fi;JNit~]7!1 (EN1992-1-1) 9=t, xt A ~~·!iMMi <Xt 
@:Lfs:~]fi CRB550 mmJ> ~El B ~;fll c ~mMi (*13 ~f_!G 00 
HRB400, HRB500 ~) ~]~, ~m'-tiNMMiI.~&@JJ:::fS:ii 
o. 6fy <Xt@ CRB550 MJffiffi~ 300MPa) at, m'-•NM!ffi 200 JJ 
~-~@JJ•ii~&m~7'1 lOOMPao OOl*Jxt~!fL*~' iWi~·!i~$L 

111~ VJR HRB400MMim'-ti~1¥1•~1A·~-*~, ~MMil¥1 
-~@j] t~:::f{f,\;-'f o. 2, t&W s- N ltti~@JY3, :JfllR 95%-f*iiE *· #ij JE 200 :n ~11Jf- at, mi.ti~ m Mi 1¥1 • ~ @JJ •ii :lits 
tt lOOMPao 

*WOO*l¥l~~~lft;ijl,~;fll001*J**:l:1A•~-.~~*~ 
Mmlm'-•N~ffl-Tffe~-~~~:fi;J#o7'1~~®m,:Lfs:;ijl,fi;ijl,~ 

~~&ffl-T:f&~;f1;J{tf:, ~MMiM*@h:::fS:i:i 300MPa at, #ijJE 

200 Jj~-~1¥J·~m,~, ~$L*~ C@J!iWi~·!i;fll HRB400) M 
mJm'-•~•~@JJ•U&m1lR7'1100MPa~~~~~l¥!0 

3.2 7.l:E ~ ± 

3. 2.1-3. 2. 3 *WMMim'-•Ntft®l±~:fi;JiEOOl*Jl¥J~~i@m·~ 

m. .• ~Tm•±~~~~l¥1·~~*·IWNtt~~@~•m 
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&±ti~tt~tt~*~~~~~~Ifi~~~~ffl~~.~Bffi 

M~~tt~~~*~•~m&±~~~~~o#*m~~~I~ 

~~~~~~~~fi~~~-~m&±~$~h~m~o 
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4 ii it it. 

4. 1 - Ji ~Ji! ~ 

4. 1. L 4. 1. 2 miM!i!t§CWJti•±~#Ji)(i-tBt, Jt1i:t3Hiif8f'Fffl 
*ffi,~•m•f'Fm*ffi,~*~rr•JE,~rrh~~~#J#~ 
tt•~H, ti5'd1~i-t~, ~*_t--!=JWCJiJtf1MTUn~t!%•±~#J 

ffi~,~*~~H•JE·~~~*·fi~~**' ~~~~00* 
~frffi*liT-ll~~ *;J;]JE 0 
4.1. 3, 4.1. 4 me~t§CWJti•±~~#Jf-t, t£iE11tf!l!mt1u~~ 

~~~~m®•••tt••·•~m•±~#J~H•m~•JE, 
*ffl*w•~~*~m~*~~•m•*Mt'Fm~•~mfrH 
•· ~--!=J*;J;Je.fi 20031F/l&*w8~~f$~~1l~*~•*Mf'Fffl 
•n[iij~;J;]JE~~::k:::f~o 

4.1. 6 ~MOOl*JJL1'-lf!fizxt=J§ii~fi®PJ;JJ§Ji~~~iJt&~ 

··~~-~m•m•±ii~fit£~~~~-W®J§~•W~A 
~~~B~l*Jh•*~~•oM~~r~~rme~~~~Bm 

-~~~"~m",:::fn~~~*~l*lh•*~,mPTmfi~~ 
~~5il!•!il*Jh•*~ 0 ©(1JM;J;Je.M EN19921-1 ;J;]JE: xtr A~~ 
·ti~~:JJoimB (ffi~~oo CRB550), ~t!%•±~51iUi'.~~ 

< !ck ) :::fJm:l:i 50MPa, MW~ffixt~ffi~~tt:::f ::kr o. 288 Bt, 
PJmfr:::fJmtt 20% ~~9£•*wc; xtr B ~® c ~~ttLme 
(jc~ffi~~oo HRB400, HRB500 ~) PJmfi:::fil:li:l:i 30%~1*J 
h•*~ 0 ~OO;J;Je.M DIN1045-1 ;J;]JE: xtr~:Im~·!i~~:JJOI 
me, ~t!%•±5£Ji'.~~ (!ck ) :::f Jm:l:i 50MPa Bt, PJ *ffl:;f 
Jmtt 15% ~~9£•*~; xtr~~·!i~ttLmePT *ffl:::f Jmtt 
30%~1*Jhm*wco ~00 <Oi•±~#J~i-t;J;Je.M>> GB 50010 ;!;] 
JE, meti•±fi~ffl~9£iffl1~1u1tt:::f1r::kr 20%0 
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#~00*~~*~~-~HOO~~-~-.~~~-~~~ 
'litfl!fflW!-Ei~Ut~N~~[[i!ifJ~f4~H~J!t'..t'i!:J'i~me5iNNtrtil 

~--~~-.~r~~-*~~h~•H~~r-a. -b~ 
~~~~~~•@mem•~m•±~•~··~~~~~~~ 
~itil~J:\\Z::kr*5ii!·l1:1*:~ut•tl1~ 15%, xt~~L*®memt$! 

~1~•±~•~· -~~til~J:\\Z::kr 20%0 

4. 2 jf(it1Ji.t• 

4. 2. 1 mem•~wce~r~•±~~fklftt:~::zis:irt®*aJJ. fklf4 
~~•oom~•W~*~~~•oo@~.lli~m•±mh-m~ 

Htt~m•~me~mh-m~•w~•~mem&±fkl#ffi 

~o~*fifkl#~~•oo~ahtt•atm*mmBOO*~~«m 
•±~fkli&Htmm» GB 50010 ~tt•:Jrtt 0 

~~2 ~~•oo~ahtt•q=i.~atB~mert~.~~~tt 

•·~*ffi~w~~lli~•N~at.~«m•±~fkJNttmm» 
GB 50010 - 2010 q=i0J:t (6. 2. 7-1) H0J:\: (6. 2. 7-2) q=i~ fy 

~*m#ffiJ:\\Z~§NNtttilftA.-ttC•*~ffiJ:\\ZtilftA,# 

Jlk Ecu = 0. 0033 , /31 = 0. 8 ' ~l~&±5iJ3t~~~~j1 C50 Bt' 
xt CRB550 H CRB600 H m 1$: ~ MC e fkJ 14' * ~b = 0. 36; xt 
HRB400, HRBF400, Jlk ~ = 0. 52; xt HRB500, HRBF500, 

J1k ~b =O. 480 

~~4 m•~wce~m•±~fkl~~fkl#.~m~wcwne~ 

~gme~--~~~~~#~~m~wcwne~~%.T%~ 

I%MOO~--~~~#~~#M~: 

1 ~wcwne~~gme~-•m•~~~~#. ~~m 

~~~~•~m~•~~~~~~.~~•oo~•*•htt•H 
~*fkl~~*~· m~~ <O~•±~~Nitmm>> GB 50010 ~ 

~*t~~o 
2 Mffi:i:t~*a:i:t'..t'l!:tiBE%~H•~m•~~~-~~ 

ft8$~®00*~~•m:q=iB~J:\:~A.~~J:\\Zffl~~*Bt~o 
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~~*~·~•e~~~~m~•~~*·~~~~~~mm 
m.~mntt•~~*~~-*•fi~*B~m••&~;fllm 
~mem~110T A1*1iJ11.~. 

3 **oo~~~•&~~~•M•&•~ttntta~~* 
~. m5e%'W1&1f•&. xt#-~%!Hi1~~*'11fm~~f:Jt-T:Ytoom 

e.~#•~~•em~~~~~h.~~~fl:m~ttn~mtt 

•~m~m~~~.~~#~m~mm•~•e~~h*~· ~ 
•&~Nit5Si&.q&{i[/f>:k-T 360MPa Bf' ~#-~itoo~•gif1[&~~ 

$m~~#~m;flt~~~*· 

4. 3 .iEm"fiJfl*H~~:IX~~-

~ 11 mem~~m&±fi~~~~#•ft1[&~•~~•.q& 

m*m~~•m~~m~~~~*m110m~~~-
~~•Mmem&±fi;fll~~•Mme c~m~~tt> m• 

~m&±fi~~~~~*~.mem•~~&~fi~~~~#A 

~~M~~#~mtta.•~•-1[&ttW0~A~*M~m 
JiH'E. 

•~~~~#~••1[&tt•~~~fioo*~m«m&±~ 
:fiJNitJ;Jll.m>> GB 50010 ~~3CJ;Jll.~. 

4.3.2 fi~~f49='f!XJ&mt~~#m~~h'WJ81r12J;; 6mm~ 

12mm, 1i&±5Si&~~-j9iJ;; c2o~C3o. &&itW?t:fff, ~ti 
&±5Si&~~J;; C20, *1?~J!J&J;; 20mm cm~-~:Ef:ljtri& 

±i~:f? ~ ~:iji;j\J!J&J;Jll.~), ~h 'WJ8lr12];; lOmm ;fll 12mm 

~.m/f>~#~mem•~fi~~#~/f>~~e*~tt•~•* 
••'M!:& (* 3) 0 

::fi'\11!:12mff$1fj!$:1¥J:!ii::k~tJt1.!'.Jt (mm) 
iU'iJAA!% 

mff$]1[12 12mm ml!$1l12 lOmm 

CRBSSO 0.254 0.224 
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-1'1lfl1i1£mMJtt~(J(J:lii::k~~~!i'. Cmm) 
mMIAA'-% 

mMJ1i1£ 12mm lJigMJ1i1£ lOmm 

CRB600H 0.269 0.237 

HRB400 0.215 0. 190 

HRB500 0.288 o. 254 

rr•*~~**~·fr-~~~r~~~~mem~~~~ 
~:MJfLJ:, ~~JliJ~JJm&1I1:£~7cr 12mm, tm~±5.1itlt~#Jl~ 

{~r c20, tm~±1~iH?filJ¥N~:Jcr 20mm at, it•~:Jc•n1.!: 
Ji'.±1]1J\rJi]J:E~~••N~m o. 3mmo ~m¥Umt~~:M!!Ii:f:tm 
••~.fil••~~ffi•~•••N~•~·•rwq~~-~ 
f'F:ft:Jc~£Jt1.!:N••~m&1I1~Ji]J:EJ;J~:Jcr lOmmo 
4. 3. 3-4. 3. s mem~~1m~±~~:Mi14f1EN••at~fili•~ 

m~2003~~•w~*fili••~~~~m~~J;J*fili•~~~ 
~Jl~#~m-KAAf'Fm~•ufiilo 

~~•~m&H~~tt~~•~m•m~~~~~~~·~ 
**~·*•wmmm2003~~•w~~Nrr•0~.mAA~ 
N~~•m~rr•m•:Jc~10%.•w~~Nrr•0~A•r 
g(~~o 
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I -~1J\l,;t 

5. 1. 1 m&f5iHf' ,& J!11t ff9 :MUi:: ± ~ ~1* ill: me Er"Jff 5&~ jJ fU it 
!-\·li~>it o J!s:tJl'.:t'fxtf*t? .&J!11t ff9tJl'.J:E E§ 2003 ~ Jf!HW.W~J!s:-

3&0 ll&71!i Trm•±5!ilt~JIU C50 ff9tJl'.J:E' 1£tJl'.J:E= ~5.lillt~JIU 0 
~~h~~~#~.~~*~T1*t?.&J!1ltoll&mT~Ir~~ 

ff9 J:V! ffJIJ #J {lj: ff9 tJl'.J:E 0 

5.1. 2 xtmem:m~rm•±fi~~~#J{lJ:~lnJ~JJm&ff9:iVJ\ 

MCB$1'0J~L OOl*J&:fiJl!:;f'TJ:i1?fl1iff1L *~~J:E~ttr~-;mme 
m•±~#Jfi~~~#J#ff9~J:EW~J:Eff9o 
5.1. 3 m:m~meff9•1ID*ItE§m&5!iJ.t, rm•±mJ_l1J!iJ.t, 
m~m~JJ,fi'i'illltlm&EI9~~fil*m~H~I~~-1i~o·m 

~~•IID•ili~•~•.~-w@~~*@meH=w@~mtt 
~$L*@m&~H~ff97'~m*~ a= o. 12 o •mool*J~B~*fil 
~£:fi-li~**~~oo7'~1i~tj11HJ11.J:E. -~m-~ffeffiff9m~ JJ 
m-ffl~memrn1tJJ{i[ff9 30%. en-~m-~PI~~•IID*It:it 

30%0 xt-T~$L*@m&ll&7'~m*~ a= o.14, IPJf:F, -~m 
.~ffetllff9m~JJ-tlL* 3o%~mo 

~mOOl*JNttE§•~tt*A~ff9~S.tilt!ID*ltfil~*•m 

A~ilio•mtiltlID*Ittt•0Al.=af,d,:Jfll&mm~W* 
5. 1. 3 ~Ulo 

5.1. 4 ~•:7'twmemti~~mti~~nHJJM~.13t*mff9H~--L 

©\?>ti § 20 ttt2 7o ~1-t1JHf-tlil~*~~Jl\Zm. fl=:~~JJme §f!r 
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mY~m. oo~&frm•~~~~AA~Y•llizm.*oom•~rn 

r~~-~tt-~.~m~~N~*~· §fi00~~~11~£* 
~m.&fr~®~#~w~~fil~~~~~m~&~Y•llizm. 

~*~•w•~·*oom•~&~~m~em.~N~ttm-~ 
36oMPa, •~*•n~:fdfl55tffi=i'm.~ffd'ii, ~tt=i&±sliN 

~~~{~r c20 at, %'it±:l-1'~-~-~*Nffi. 
5. t. 5 memtj;~fiiiwm:oo~~nmemPJ*m•x~'IWJibm 

E~l)ftfJO$frl']:%#~:tL:i!•. !)f11Jo*J&~OOOOl'J~PJfti:~sliN~it 

l*JllU~:)f*:f~. Jt:li1J\M~*N11izrq:il-*•W* 5. 1. 3 ~-~* 

N~x•e~~J\!5E. 
5.1. 6 7'l~mtj!~~t/7J:ErilJ,f,iF{'l{t, fij{t:E']:l:m~Jt;fp"i[, xtm 
•~•••*mit~~A~•7E.©fr1!1~~ttat.m*m~tt 
AM**-®m~.~fr~~mit1!1it-*~~*N~~Jt~m 

~.~•••*mit~fr~n•*~.m~~~·*m••~• 
•at.~rilJ~tttrilJm•mit~•*· ~~~~tt~~-~N.~ 
~w~•at.~lliz~•••~~~filWNllizm~~tt~*· 
5. t. 1 ~*m••~~:tom~at, ~*fr•tj;JK~~siE~Jt~ 

Y~-~•rilJm•&.7'JT~~~~••JK~m•±~~fi~ 
N, Wil~Jt:li&~-~arilJm&zrBJ~RE~~lliz1J\"f somm. 'IW!ib 
mem•~~••*N~WilJtm•~me*~z~~*Ntt•. 

··JK~QftW-~~Jt5CtttrilJm•e.~#MN-&tf:l:E'] 

fr~-~~. ~at~*~-*~Jtfrm•JK~~~~•rilJm• 
e. rnrtttrilJme~~•~m.~~r•~~~•~ttn.'IWJib 
mem•~*m~•~PJ~~n~Efr~-~oo~.~#~~­

~Nm~.~~oo*•n£*-~· ~~w••at.~•~A~ 
-JE{jt,~. 

mem•~~--~~Wil*~Jt~~wmefr~-••~% 
~. OO~*~+~~Ifi~H*~·~#~Dn~~il-m~.~ 
Intf, ·ij:~~PJ#. 
5. t. s ~tt*oomem•~ §fiOO~llizm:f~Y. -&fJl~7'lt1J 
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mmem.~rme~ttm~m•±~~M•mtt•m~.~~ 

am~••~mtth.•2frm•moo~•*~~~•~m•~ 
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m•eat. ~E:*mf-m:rt. 
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~*mf-m:rt-*~~fr••~~~st:h~&at.?t:tffme 
~•t~*ltill:@~:it:tJa. 
5. t.13 ft±t!!~f'Fm~~memt~~wce#iJ1tt:. Jia~h!fLt:Ltfrnf9=1 

~~~mem•~rtt.ffi&~f'Fm~st:h~~.~at.me~ 

~~oom•±~~M•mtt•~~•~st:hat~~.~Wfil~~ 

~~M•mtt•. ~~.frDh~*~•l!'!J*lt~~J:.*m~ 
IPJtt•~~~t±l T:it11a•l!'!f*1t~~,m2. fr~~~J:~fHJ i. 3 ffi 
~:it**~·~t±l~ill~st:ttmett•••*lt· 

II i'fi. 

5.1.14 ti9=1mt~~me~lI~;frHBJmfil*m 20031f:J~1u_m~~,m 

~.*m$1f:I~~-:#~·~~1fllfum&Ntt~lt~m-~R 
it!J,:11:~~*· ti9=1st:hm&~1I1£~E:1J\r smm, 1SJm1JJfti: 
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WJmam•WJfin~*hTiJ\~~~·~**~= ~~~Nii~ 
-~#H~-~#~~•*m~~1WWJM$,~ff~~-M«m 
•±~~Nit1i!tm:» GB 50010 ~!Hast, 1WWJmam•WJti:~~ 
W~*;ipa.~~%Rn•~tt•~*· 

~$L1WWJM$ CCRB550) m•WJti:~*;ip$~~%aOOfi 
j]:ifJi, ~Nit~fftt~ o. 5 Et. I %aW~1*Nit~ffl:t~ o. 67 
at, firltfil'l1: tt~~1J\-'f 4. o, firlt1H*JJU~1J\-'f 1/110 flJ 1/ 
go. t\f4~~at, !!£rP:J*;ipma~~::ktI:EiZ~~•M o. 01i. ~ 
~iJ\~. x>t 4m flJ 6m *~~$L1WWJmam•WJfih:lfJiit•*tJT 
*~, Niif"J*~•~14~:lfJi. ~fftt~1J\-'f o. 3, JRl'iIJ1illtiH 
~::k-T 1/120 at, 51l:i!LIR~5'H9!~!!£rP:J*;ip$~tI:EiZ~-f.N:~SM 
o. 015, ~::kQJ~ o. 01s. it•~**~, tlUJM'J~JJI.tiI:it•~:lfJi 

f*s:t:~ffeith ~iJ\~~*~~~:!lf, :lfJif*A:lf gi:!!f~m•'l1:~~. 
~fil'l1:~$L1WWJM$ CCRB600H) m•WJfij]:ffJiiJ\~;;&~, 

iJ\14~0lt&•±~~~J&iJ\14~~. M$N:lf~1:lt/T~. iJt~it 

#m•WJti:~fin:lfJi~*~-~rP:J*;ipan•m~tt•ttn~ 
*·~ff~~~~-~fih:lfJitt•ttn~~~~-Z-.ftffi~ 
~ff~r.I¥maooiJ\#A:lf~1W-ttiJ\#~:!lf~ttn.-¥ 

ma@t\f4·11:~~ffi:Xif~£. )J\flj:~~~Jt~ 0. 2mm fU 0. 3mm 
at, t\14~1irltfH~{l[*JJU~ 1/250 flI 1/150. ft 14 -i'iJ\f4iF, 
•31'-¥maooiJ\#*·~•iJ\#~~•filtt*~~•M 
3. 0, :flHIHilltiH~::k-T 1/100. ~:ti:=, - ~m·~~fkf4r' 
:x-t-r-¥maoofiJJ:lfJi, ~fftt~EiZ::k-T o. 5; :xt-r:Jt•iti~Jit 

-K~:lfJiJ!Jztt:k-T i. 5 ~I¥m•ooflI1W~mtt~fin:lfJi, ~ff 
tt~EiZ:k-T o. 6. ~~ffl!J:lfJiW~~~J&M~. WJfLR-t~1r:k-T 
300mmX300mm. 
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*mfifift~~«~m•~m•±~~tt#•W»Jra3tt 

-~~-OO~~MOO*Mh~~-~*Mh~*~~·*ffl 
CRB550 ~ CRB600H Wii1H~t:f<~~ii1H$:1J\{4, ~)t:)t;fp"Jm~i!l 

~~B$.$ffi~~m.lli•~#~~-~~«•~tt•~tt• 
m» GB 50011- 2010 ~~7E~~f4r. "lt*•~l3n~1£%~13n:l:1J 
nm~tt•ttn~~*·~~wMWABlk~filtt~~*®mem 
•~eymrm~•~.tt•~~~oc~~Msoc.tt•~~~ 

=.~. ~~gh-~$~~g~k~-~?t11l8.~+~*· 

oo~~m~~wMmem•~~gn~~~x~-®~*~·* 
~J?diiJ:ftJ&g c~~r.,~oc~ s No. 2og lk 7 No. 15g) ~+*1* 
lo m~21 mgn~~~Mffi*m cRB55o memt:f<~ft::~~* 
11la.-•M~$~~g~k*~~m.~~~201*5m~9 

mgn~~:ftJMffiM±o. ooo c!lX:M 3 m*~io ¥LIU!m:1:1J15!!m~ 

~*®mam•~ft::~~~?t11la.•rr~~~J&gc~~7oc 
o. log) f'-1501* 11 m~46 mgn~~~Mffi*mT cRB55o m 
em•~ft::•~?t:trJme. ~fx:~M +o. ooo ¥LIU!m~$*m· 

•oo?t11lB~?'A$LwMme CHRB400) m•~. f"J*lli• 
~#~Jm~tA~wMm•.~*lli•~#~*oc~~·~~m~ 
~•m:~*·iA•~**~··~~-~%~~me~m@m. 
ffigm•±ffi~.£m~~~-~~~~~g~•~.tt•m~ 
~¥1J1tlm~~~tit-. $ffit~~ttm~ o. 5 ~~%~ 1 %~~. fill$ 
fil'i1:*fx:?tJJ1J~1J\r 3. o ~ 4. o. tA$Lmem•~eymrm~• 
~.tt•~~~N~*rsoc.tt•~~~-.=. -. ~~~ 
~~:)t;fp"Jm, 'ElJ'5~$:1J051iig. 

5. 1. 3o memt:f<~ti•±gn~~'l£rPJ~7j(~?t1ll:mJ~~•• 

*m1"TOO~:f~~ «tl•±~~~it~~m» GB 50010 ~~*~~J:E. 
5. 1. 31 ~ 2003 ~JtlH~fi~~~J:E:f§JPJ. 
5. 1. 32 x>Jr&~m~ C*OO~) 7j(~mB'fi11lt:f£>7HIJ1tl, *ffl~ 

•~ey15!!m•**oo~•.~r~m~ey*mff•%~~••· 
ill 'ffl'~~-~!lX::tom~. 
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5.1. 33 iEOOP'l>'r1¥Jt1LH-*m:tiJXXJM!!I9=1, 1£rP.Jm:tiJXXJ-Mt~tti:­

~-m~N~*~-~-~. if•••m~k-mm*mfm~ 
m•.rmm•JXXJif•~~NP'l~kwm•~mmooT>m•*f 
me.~-~~rmJXXJ1¥J1£rP.JM&~kmJXXJ1¥Jmem~*~·* 

:ti-KNmz•tENH~*o 
5. t. 34 :ttHJJii:fti{$:Wf00~~.8, xt:!ti9=1m&m:tiJXXJ1¥JWc&:t1J:iifFT 
A{$:•~o~:fti{$:~$~-tt~.~$fflU%8~:!ti9=1~Mm 

•JXXJm•. u %8~MfA, Af!!I1rfio 00 5. L 34 Cb) 1¥J:f1J:li!i% 
Aif00r*JW*IW9=11*fflu,Af!!I1rfiofil*f81¥J~~m~ 

~WA•ttP'loWA•1¥J1£rP1*~•1¥J•~-KNm•JE*•wm 
5. L 3 ~~Jl!.~o •TY1W1$iliM&~km:fti{$:1£rP.JMBl¥Jm:ti-KN 

J.i\Z~ir*~Jl!.Wm 5. L 7 ~~- 5. L 13 ~1¥1~*0 

~:fti{$:1¥1*~•~zm~k~. P'1Wm•JXXJ~•tt~••1¥J 

~•.~mz*m~*mm•JXXJ~~1¥Jma~mo 
Dh:!ti~~~MO~MNW1¥J~•:fZJ#1¥Jmoo~~·:fZJ:li!i~ 

J.i\Z~ir*•Wl¥1~**· ~J.i\Z~ir~*•m1¥J•~o 

5. i. 36, 5. i. 31 •, tt1¥JM&mm11o~e cw11t1t12tit~) ~ 

•.~m~fmJXXJ~.~Fom~~m~~NH%ttR~1¥Jmm• 

&%oiEOO*i¥1IW9=1.~#%tt1¥Jm••&%mzmtit•.•tt 
9=11it~~~%,IT1r%~*o"W%M8%o~Tm~~~Af!! 

I~N.~•tt1¥J••~~-m~~m.~Foif~~~A±$; 

~ifmJXXJr~A±&Fo.m=•~•~~mm~•{$:~OO~~. 

~~I~··*~•~M&IWM!!I~$oiE*~~mzhm•± 
T%••~~&1itffl"W%*om•M&%.ttDttW&Mo 

~*·iE~~mem•±•*WMfF9=1~mm~•mm~~T>~ 
%ttR~1¥Jm••&%.mzmm••om••&%~:f1Jttn, oo 
*BfFuW•~n~•o*~*#1¥Jm••&%~#~OO*mm 
~-~irOOl*JM&m•±:fZJ:ii!i•~@M~i¥1o 
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xt-T•1*:E!l\#e~;fR~:ftj 9=:i B"J~ (Jil~~&~), ~*ffl "U" 

%*DM8%at.~-~~~:ftJ~~**·*DMB"JmW&•@ 

*ffl~~Ef.Jm•~~.~~~@~•*••~o 

5. 2 itroo~llm~ 

I 41XJ$;(!¥.:gWJ-f~5!1~±~W 

5. 2. 1 tt-imm&m•~rm&±MMm~P-~oo&Ht:;.¥:;J;J11J~JJl'.J£, oo 
~*~m•±•oo~~~~*fi~~~~•· ~•~••*•im 
BB"Jfiim*~m&±OO*R9=:i.~@~••Mmem•~o §Ef.J~ 

~~r**B*m•.M~~•~•oo*•·*m~m&±oo*R 
*Nmx~&at 4m~6m ~*1'1 sm~lom, JArma1cfil'•OOf-• 
oc~B$~~tt·*-~*~m&±•oo~~o 

tt-imm&±•oo*m•Mmem•~at. oo*~~oc 
isomm~3oomm B"J*R9=:i~*ffllH2 6mm m&o ~m¥IHm&±OO 
*RB"J~~~•~moc~JJ~•*R~*~rm**·~*R~tt~~B"J 
ma~iJ-rlL*, ~~~tm&±OO*R~N*-T~-T 240mm at, ~ 
*m•~m&1i121'1 Smmo 

m-Tfiim*~m&±OO*R9=:im&1i1:2~~.%*W,m~ 

~.Aim•x~~film~m•Hmn~~me~oo•m. ~~ 

~*mir~~FB"J*®m&m•~o 

II :i!~WC.$511~±~ W 

5. 2. 3 ~~~erm&±•oo~oo&~~Jt0•, *xim•0•~ 

~m~•im~*fflB"J*~•oo~:ftlo 83-T*#~ttJ•OO~~~~ 

••· ~~*~•ooB"JB*~~ttM; m-rma~JJmme~r 
a. ~R•m•1*ttM. ~~•oo~~F~~tt•m•±•oo~ 
~B"J~#~AA~~.~~I-~mttM.~m~•*·@~~~ 

ftOO*~•oo±~~~:n~ o 
~~~B*~m•±•oo~~me~e•oo~*•M•J£~ 
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2fs:ll:IIPJ, {;j<7*:tt!!IK*ffl o. 6% ~o. 8%, 2fs:J;Jlf.f¥f~il*ffl o. 7 % , 
~~{;j<7*Jt!!IB:*ffl o. 6% o ~llil*Jtfil&±§OO/F~ El JRHJ~nlnJ, §00 
flfil.~lllZJJ.tlt1J\, ~rPJtlXJ&WC&$.tltW!15'~ QJ~:P' o. 1 % ; j[ifA§ 
cm>oo~~mll<~m•±n•m. ~r~&*~~malllZJJ~ 
flfil.NlllZJJ:l:1J.tlt1J\, ~ JltWC&$~lli5'~ PJ.tlt-f.N:§~~:P' o. 1 % , 
~llil*JPJ.tlt-f.N:§~~y 0. 2% 0 

J!~WC&tfil&±§OOWC&-$~, 7'JfiiiE~&fEiJJEE{f lOOmm 
~ 150mm if~Ul!llll*J, ~*ffl1H~ 14mm ~ 16mm ~~rPJwWJ 
m&o•rm~•rPJm&~®:i!~~&~~mm&~M~~rPJH~ 
fFffl, PI*ffl.tlt1J\~1l1£~.tlt:fc~fEiJJEEo {E§[filjt)C ~lli~~ 
t'~~rPJH~ff!HJL, •&fEiJJEEQJ~~ 250mmo 

~em&±•oo~mem•~~.•rPJ*m~•~••·~ 
*:fE~c•>•*J:••~-*•c~>tlXl&o*tt*•m~ 
>Jt, ti*~~rPJ~JJm&llllx~flF1tl, ff!OOl*Jm&m~r~t'~ 
~rPJtlXJ&x~flF1tlif:fE~xtL ~JltilJ®'tr' 2009 4=:ff 54km ~m­
~Ji0§1J<~tfil&±§OOB_!i.J!Il-¥~, Jiff m 22001 mem•~ 
~.~rPJm&••~:1:1J7'l**~i&[.~rl=4=~~•.:fcx~• 
~fi. ff:*:&Jm•*~§OOiliJJnfPJn2o 2011 4=:ff~itu. :i:itt'SJ 
Ji0§J!~WC&7J<~§OOAf[I~, M1Jl:T••~&/FIPJf!F1tl:!rA 

~~~. ~*~JJn~m~m~*~M~~o-f.N:%~~7'1.•• 

~~&x~flF1tl' M~•rm•rPJH~~5i:i*lllZftr**flF1tl' ~ 
Jlt:ff~xf~n~, f!tm "§rm~rPJm&ti* ''§:' x~~i&['" 

rm*J;Jll.JE "llll" x~~i&[o 
~rm&m•~••KN.~#•m•J£/F~ll:IIPlo 
ftOO «0§1j(~tfil&±§ffili&[it:J;J11.m>> JTG D40 - 2011 J;Jlf. 

JE: "J!~WC&1J<~tfil&±§OO~rPJtlXJ&m•KN-f.N:/F1J\r Io 

ffl<•oom>~sffic~oom>m&1l~.m•fil~m~*·~ 
~•liifflJt~!3~rPJm&*jijm1J\r 60°" 0 s 2fs:J;J11.m c2006 4=#& 
<<M•i&[itftm»> J;Jll.J£: "Jt~wc&ll<~tm&±•oo~m&*:ff 

~m_tJJ11.:1:~m.rL. IJ!U•*xiB*mm•~m-tL, m&•tiKN7'1 
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w.. <:m> $l'r1289 251fL" JHJ\!.JE*fflmBmtilf.XJBt "W..rPJ:i:~ 

-ff)Jt 20cmo" ;zjs:~]~ 2003 ~#&~]JE: "mBY!V~±ffi:OOlkB*OOffl 
1WMJmBmt1::WJ 89tiHi-ff1Jt, ~*ffl-SJZ-ttt!~ffil1J'r 35d. ~* 

ffl~ttr! <~tOftr!> Bt~1VJ'r 25d Cd 7'Jftti:/JrP1mBlI 
12)' J3.tE1£1PJ'lf(JfT~JJ\I1j\-'f 200mmo" 

tliiffiili~:tEWCBtft&±B*mf9=1, ttti-ffJJtnc 20d nf[I COO D, 
*2H!l\!9J::IJnJ~o :tf~)Cf~iT9=1. :.fLHi;f§:~H~f[~]JE;f!Jiffil~-~ 

iiE. ~Jl!.J£-SJZ-ttti-ff1Jttf9BWJJJ\1JmJ-.rm-tLat~1J'r 2od, •oomti 
Bt~1J'r lOd, ~*ffltf9BmtiWJBt, ftt1(-ff)Jt:7g 200mrno 

1111111111111111111111111 '(];i 
¢12:10520(400x25+260+260) ~ 

!Ml~ I Kt: 10520xJ500 

i111111111111111111111111r}1 
¢12:10520(400x25+260+260) ~ 

IMJ~ II Kt: 10520x2220 

00 1 · 1i12 12mm :i!~WCAA~Jt~M.100 

ii: I , II ID' IXXJ Jt !C~~m C;zfl:$ili:1/!:JJ!'. 3500mm)" 

ill WtK*iit*11Hi 

~L4 WCBM&±B*oo••.a•~hff~-~~89-JEtt, 
~1*iiE1~hff1il.W:il~B9:kiJUinf[, 00 5. 2. 4-1. 00 5. 2. 4-2 ~ 
moo•~TOO*•m:•J£.#~OO~IW~H~~~~~89o 
s. 2. s ~i!~WCBtft&±B*0089Iff:;JfJg-1Jl-f1::;Jf)'~. B*OOW..9 
nc$~~1Jt~.W:-SJZ-f1::9,7'J~tt~9=1~~W..rP1~9.~~~R~ 
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Msm.~~~-~ff. ~~-*~fiat.~ff~mm~@!'BH 
1£ (20mm-22mm), ~**N ClOOOmm) l'BwJilif!XJ&. VA 
~:iit!Mt±lil1tFo. JJHm-t1H:ii~N 6mm-8mm, 1*N 1/4 ~w. 
m~Fo m i!l~~-ti!lJEJB mt fl~H:ii. 
~~6 ~em•±•oo~*•¥~~Ml'B•~tt.ftr~~# 
rtm•±MOO'fffif'F:t~5i!JX: f'Ftt:f:5lHt: 

1 M~~~~-1-3~-~f'F-~~.~~~fffif'FM• 

:t~5i; 

2 ~rP1~1JL!lmft¥~!1X:•¥~ Ri!l~~w•m~~f-tr, 
t!J!itM¥~m~1£%PJfl~Bt, oo~m;$RE~m; 40mm-50mm IE_ 

~~-~ \616mm m&;l!j!tilX-'<J*~5i; 
3 A=JL$fft=JLWJ*=ffl 3-4 ~ \612mm m&:t~5i; 
4 -1Jl-ittl~-¥1£1J\r lOOm Bt, ~5)[ 4 ~5}, ~~ff~~ 

!Jlt~; 

5 .':!£ittl~-¥1£1J\r 300m Bt, JJIH:iifSJRE som- lOOm; 
6 xtt!nit~~:hlJ?:Jm~!'BM¥mmtt•:JJal!1!L m~tt•WiffiL 

:JJa~t!J!EL Ifi1f~!JX:Mtm•±IVlttJtk:M•~tt:f:nfAf[j[tJJI!' Jfft 
~&tm•±oo~~~~~~, Jt:kf~JJffH12 ( \632mm). 

N li}W±bl.& 

5. 2. 7 ~&tm•±MOO£:HmWMOOffitil'B:ct•ml*J' WJWOO~ 

!'B~~ll&tk:rfJTtitmwoo~~~. PJ7'J o-3) ~. *7'J1fi~Wi 
WOO~. WN~~1J\r 40mm. :JJaflitmWOO~f!IIE_m~tm•±oo 
~w•3fm~~ttWJW~~~~~~~%.:ct•ml*J;l!j!~~me 

H1£mffl 12mm - 14mm • 

5. 2. 8 ft(Jmfr!'B «0M:fM~~it~mmm:» JTG D60 - 2004 ~ 
«:91XmM~~it~Jl!.111» en 11- 2011, :91X-A ~~0•- r ~~itfijf 
~~~;f§IPJ; :91X-B ~~0M- II ~fijf~~~;f§IPJ, Bll&t~t~$-15 
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•H~~~~-~-.~~•m~~"~~woom~m•±moo 

••"~~~"•~m"·*~~*~~~~~me~dmem 
•~.Jk~m•±moo~m&H~~~•m*~~*"~~r 
Smm" (0~) ;f!l "~J\\I;J\r lOmm" (~rtJ), M$fEi]jg~ "~ 

1r::kr lOOmm". 12Si!lt~* C. O. 3 m@'IWJfuM&mt~~'litJiUJl!.:m 

*~, ~Jj(~t~•±m@mt~~m&H12~-*ffl lOmm, m& 
fEi]jg~-*ffl lOOmmX lOOmm. 

~wm•±moo~~•*~••±•~m~r•*~~•m 
h.•~~*~*~•.m~&M••~~•~m. 12S!JJt~*~ 
t~•±m®*ffl~::km&fEiJiE osommX 1somm) ;f!l~;J\~m 

8H12. 
m•m•±•~m~~12S1••~~~~;f!l•rr£~~~~ 

::k£#.~~~m•±m~~::k~S-J\\Lb,1r~ffl~@H~~ 

me.Jk~m•±moo~~mem•~R®M~*•~~-~ 
ffl, ~~:1Jom•~::fc:~, *ffl~;J\m&fEiJjg (lOOmmX lOOmm) 

;f!lffi~M8H12 oomm), hA1I~mem•~11oI. ~WU. '!X 
•;f!l•~~-•~~~~$.~•*m~mH~~me. 

••oo~~~m~r~~~~m~n~mT~M4#M&H 

~.4#~%~moom~~mem•~<*4)~~~.~~m 

1~1£~~ 200mm. 

IM]Jt-@1% IM]Jt R. i" f$tf:lKJ3t 111 ft ',l'H~ IMJ 

IM]Jt ~rP:JiUn tlrP:Jmi!1i ~[Pj tlrPJ 
!¥% 

iliU% 
1i:~ IBJ llE ~[Pj fl[Pj mil1i mil1i 'i:ll: 

U] u2 U3 U4 *~ *~ 
(mm' (mm (mm (mm (mm' (mm) (mm) (mm) (*) (*) (kg) 

1 QW-1 7 100 1020( 2300 50 250 50 250 21 100 134, 15 

2 QW-2 8 100 1020( 2300 50 250 50 250 21 100 175.46 

3 QW-3 9 100 1020( 2300 50 250 50 250 21 100 221. 66 

4 QW-4 10 100 1020( 2300 50 250 50 250 21 100 274.07 
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5. 2. 9 moomemti!XXJ::fflilit:Bt, EiI~f$~gJtrBJ:it~fJi:ooJ;J-!fJJt 

~fil.mem•IXXl~x~::ffl~moo~~.*~fflilit:~•rm~~m 
em ti rm 1E o m • IXXJ m ti -If It 2oomm, m ti mHil 4i l'BJ JEE 
lOOOmm JitAI~~tLrm7Eo 

5.3 7.1< .I~~ 

~i1 ~r*r•~~~~m~#~m~•~~~*~~.m 

e~m&±§~m~ItEiI*Rfifi~~~«*rm•±~~ilit:tt 
;J;j.t!D SL 191 Jk «Jj(Irm•±~~iJit:tt;J;j.m>> DL/T 5057 ~;J;j. 

1E1Afi o 

5. 3. 2 *r•~~r=FS)l:ttrwf!bmemti!XXJ ~•rm-lfltJ&fl'I, ± 
~••m~•~Eiimm•1XXJ~~m~n®~•~**#AARfifi 
~t~1l vtrrm&±~~ilit:if;J;j.m;» SL 191 ~;J;j.}:EmHifrl5E~o 
~J!tf£rlf'l"i, ~$Lwflbf!XJ$~ 4ooMPa ii&J;J±o :;& 5. 3. 2 r:r~m 

~•e~•rm-lflt~.1&g*r•m~•7Eom~ae~•rm-lflt 
J&J;J~m•e~•rm-lfltfl'I~ 75%, jtr:f~~-•mtiafffiPJ 
ffef_§ 25 % ~fli:jJ 0 

~mm•ilit:~~~~~#.flX11ffiH~W7EJ;J~~*r 

18mmo ~~~-®~fflf£BBt, flX11ffiH1£ PJ~~il*o •rm-If 
ltf~iE~~f4-ttL**I;J;j.m;~;J;j.}:E1J;tJr o 

*r~~r=Fwf!bmem•IXXlftS){:fli:~~~*•*It~**m 
~·~~~m~B®~BM~~*•1E~. ~fr•rm-lflt~~~ 
L*~ 1. 3 f{f~:!fl**~o 
5. 3. 4 :il!JL1f:, memtilXXlfr7tI~:t~r=F~Eiim~~:It~. :tm 
• Jj( ~ ilL l¥i *j t iJJ Ifi ~ fftl !lo:~:& 71PJ :!it • 7j( 1i!! • ~'fl!}~ M 71PJ ~ 1<JJ tt 
~JJ<.•~~fi.~~~~~-tlL~~•*EiiffloJ;J~rmlXXlr~~ 

E<.•I~-.--00~$*Ili~~ •• m@m•IXXlfr•*Ili 
~~ii!Jk!XX]~~-)119!}¥, f~~ffl~fft#~o 00 2 (a) J;J;lit*.ru! 
~~r~•*~~••m~-~~R•m•oo~ii!E<.N~~•• 
J¥ ~ ~ oo 0 oo 2 ch) J;J l¥i * j t iJJ r w r:r ff!J n 11& 71P1 :!ft• oo m • IXXl 
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rt-::flJll.&~~J®iffffi~OO . 00 2 (c) , (cl) 79~t~f(XJ1£~ Cf:lf) 
*~m~•-~afiffM~~~~~-. 

W7 W8 
1

8
1 

l, l , B 
W6 

W5 

w••[ ' 
6 w 

3 W3 W3 W3 W3 
W2 W2 

WI WI I l 

Cal ~lliiPfl~~.tE~1Li'lii~~i!~1i:lli't 
(1i;~.18iff1CJ.~Jt tfl .i:J-JJ•ff) 

Cb) flUJ:IYllflll!lilillliij;lj!~~lfii!iil!I 
( 1<~•ff j)).~Jt tfl%JJ.18!ff) 

l1:i 2 ~JlU:l!\!~jijjtiftr7Jc~itl:~il1!.&$:llUi~~OO 

1-f)l~J1&; 2- Ji:t&; 3-'m~; 4-il!rnH'l!~~; s-li:t&m~~; 6-u~M!iX~J«J 

L- :J1H&i':!Jt; Wl-W8- jij]Jtf.li.ft 

5. 4 ~R&7C~*11.illJ({~&f.tf WUl~ffi 

~ ~ 2 -•m~m~~~~rt-•oc~~-~~m••~•oc• 
*·m~~n~$~E~~m~~*·~~~~~m~~~~~ 
$m~E*m.srz.m7*, m~·~ocElz:f.J(*~JUi~ s. i. 1 ~~~~m 
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~.~~~*~•~m~~~.oo~~~~~*~~~~~*· 
s. 4. 5 xJ.:f#c:rt!fJLtt1X:tE:ltt- );f!:J~~- lffiw;J~~~ q:i B@:ffl 440 

$7:1*, 'k~t~ilXJjfJj;j;/f~~l:~5~5}JJIJ7';1l12 12mm ;fJ:J lOmm ~ 

CRB550 ~'1U~$LwJlfJilXJJ$, mlff7'16mm~7mm ~~$LwJlfJilXJJ$. 

xJ.:f#c:rt~ tt :HJ 7'J Ir rvHM 14 • 
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6.1 - f.H!: ml ~ 

6.1.1 ;zjs:~];@*ff38"JmJmmt~IXXJ16\®!1±IlpgJfEE~], 1(fl 

B"Jm•1XXJN*,*mtt•m~~~~.~•m~~~~m~m 
~FB"JmJm1XXJ~.•~*m¥I~~~FB"J~m~mmz 
IXXJ ~ 0 

6.1. 2 *WNitJJffi:Il!l'.W-IXXJlnHT1ll!XXJNttBt' :ffBt~£~m 
$~%,••,IXXJRR~B"J~~.~&~~~~&iE#~mtt 

n.~T§H~Ntt•OO~F~-~. ~-~me~£~,@~ 

Ntt it!1iHiffti:A, 1J<~1Nit~£Jt 1tt. 
6. 1. 3 mJmm•1XXJ B"JJJm:I!3®i&~m~it*:&I~]J£7'~, n16 m~ 

it*~~~B"J:ff*m~,gm,~•,*I~~m~~•I®i& 
tff-ilB"J:ff *~]JE, ~~;zis::&'i:B"J:f~ JEtff-ilJt1tt. 

6. 2. 1 mJmm•IXXJ@#ll;fL,GX;M~~' -BjmJ@rti:MIXXJJIW!ffnHrir 
ml"tRII, 1j ~~:% ffi Slt"~JJ, 4ltM'.i::l:~lilm:ct 2t. 

~~2 OOpg:ff®'.W-•IXXJ~F~"tR:ff~IXXJN*·~~Y4ltM~~. 

~~~~~x$. tfJJU~~Re~:iztBt' li*f§iEBUotrM~~ 0 

6. 2. 3 Jt!:%8"J'.W-•IXXJ:llfi~1ftli@1J"~J]ffi:I~Sltl1Wlffl't9~*· ~ 

:1:-~~m.~Y=~~~·*1±4lt*1XXJ~km:ff~~B"J~~. 

6.3 ~ ~ 

~i1 ~~~••A•pg•~B"Jm•1XXJ.m~mm•1XXJB"J~~ 
~mttn.~~m•1XXJ~W~k~~.~~~n~mmA•pg. 

~m••m•IXXJ; ~m•1XXJ~n~~~~~.m~m•1XXJB"J-~ 
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!Pm 0~2) ~•rtJme. 5tntA1*~. ~Fo:ilHa!Jj-~. PT* 
Jtl~HL:1r7!*~ ,@Jiff~YE8•rtJme 0 

6. 3. 2 xit!PJt&E8Ji~ C~lfil~) *Jtl*:kJl'.W~ 5. 1. 23 ~~JEE8 
xii~~eM. mr~.•rtJme**~~. ~~M~~~~~m 
~mtLo 

6. 3. 3 mti~Jtl~t&. :flf*~mJat, *Jtl1:001!JIJ~t---l--Ft£11J!Hll• 

±§~~WN~~~~E8:1J1!,ft00*E8IW~~#*Jtlo 00 
pg, fttlif8IW~ B*Jtlmt-t-F o 
~14 ~e*~m•±•oo~E8mem•~~~:1r1i~Mooa 
IIt:~li'lJ~rl£M#:1r1!: 

1 Moom•±*~•~M.ffimarrff~:¥mmoom 

13. aIJ~-~~flt&-~~ 2/3 MOOWNt~•±Jf:l1JH.%. *11.f­
ftr~m•±*oom•mem•~~-Arm~-~-~~k~ 
1/3 MOOWtll•±. •t.%. *11.f •• f. *OO!lr~-1JJjtij~~o 
~1!rt:w•.m•~x~r:oo5t~~.•ooarrff~~·~* 
~ft~•wa~~§fil,m~«5t~#E8arrt:o 

2 Moom•±-~~~M.ffimarrff~=¥~moom 
t:3Jf:nfJ7~-¥~MOO:f!JtL. filitL, tLf* 30mm~50mm, tL~~ 
Will'!IJJ1ili:~+2mm, tLRe lOOOmm-tLP'JilY•~-~n~~*~ 
~~-mrA•ll'!l•~me-4sh JBM:JJ~memtJc~~*~•ll'!I• 

~mem~m•J:Em-~~•oom•±.••.mf.•f·* 
oom:~-1JJm~~oMoom•±-~~~*~*mmmarM. 

illJ:mt>tfltliJf:*Jtltll•±• rPJ :f!Jt---1-It: o 
~1s ft~ttE8tt*~m~.moo*~m•±mnm•~E8x 

ffe~#~**m~~m~.~w~m~x•o~®xffe:1r~ffir 

J:EmeJ:Ett~~•m~E8~~.m~*e.~moom•~•ll'!I•~ 

meJiff•ft. ~~ft«0M*~m•±Mooartt*~m» 
JTG/T F30-2014 ~~JE: "fJi:OOM~~~E8MJJ1iillfl(1>tit~J:m 

oome~•omrx~mooM~me~E8•~••~·~~ 
C4~8) :f&/m2 , ft~~~xJ_~lt(f!Hil~illiJf,t*91:~**1ilL" 
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«0jMJi:¥iM!!Itt*J;Jl'.ri1:» JTG/T F50 - 2011 J;]J:E: "fjft~ 

M!!Ifim~•.~mooma,m~~*·*m*Ntt~*•N~ 
rliJ ti£iUP<I mJ ;fll:trf oo mmJm• 1XXJ o" 

:tri=OOWillfil1ftg.llmmJii11t*JiLa121omm1'1HhmmJ, -Kli1'1 
1/2 flD ~ fil J!1Ji+40mm, 1± :t1f 00 JWJ J11 N fl. $Jt ~, 9=t l'EiJ l'EiJ RE 
lOOOmmo M!!I::1fr!~)'G1£•. ~MOOtf-J:E~fLfftfl., ~fL?*Ji 

30mm~50mm, fLq2$JtWi!Jfil$1-lt2:* 2mmo JJX(~fLPH~\¥J!lo/JFo 

iiAYJiff:l(~Dli:~x;Jj(~~~. M"AWillfilmmJ, 48hFo~NmmJ 
m•1XXJ.#~Willfil1ftg_l[mmJm~m•J:Efilo 

6.4 ~~ .. ~1151: 

~~1 ~:W•IXXl*•Fo~~~~-~~TA~•J:Eo~·~~ 

•M!!I~~~MN.~~-~::1f~-.film~~-~~~-*~ 
w~~•m~~~nA&•fiiEir~*fi, ~~~~•~•I 

**o 
:WIXXJrrliJM!!I~-~~~.-&mW~-~~-~.~~-

~~·*··~-~FN*#iE~-~-~m~~F~.~~~ 
J!n1'J~-1-[q2~:Wti!XXJt£1.Jilt-:ttl:o 

1'l•Y~-~-I~Ji.X~~mJi~~~~*·~IXX1~* 
~m•;fll~MR~~~~*~:ttl:5% (~Yr3~) ~~· 
MJ~o 

m•1XXJ~1-l12c~m•M£)lli~~~.*~mmJ~~mrt 

~~tl1-lt2, ~t&:J1tOOmmJ1-l•mWttff--FR~tlJio 

~~2 1'1T~~m•IXXl~~•m•w~.-•mN~~*m* 
~~m•x~o~:W•IXXlm•~~~~#fil~m?~2film*~ 

~m•x~omlmm•IXXl~~~m•~~~m•~ftWM&mm 
~Boo*tff-fl «mmJri:t~±mm ~ 3 S*: mmJm•IXXl>> GB/ 

T 1499. 3 ~J;Jlf.J:E_1;;±4%, $Jt 2003 !if)lli•;f¥~-J:E~~~~ 

•IWio 
6. 4. 4 :Wti!XXJ1±flft~:tt;f¥9=11*ti-Kli~M&. :xt~l'HkJ~~;fllm 
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MJTflf EE/~Qr!f·l1:ff 1H~~u~, n;:t~Klt/f~fil1J\r*~It~m s !itM 
~Jl'.5EEEl~U1f, -ti1./f>E:ME1 30mm EE/Klti3L~L xt:!tLHll:fii'l{Jfm~ 

~fib!~:~,~~ <Ofil ~ ± ~i'i tkJ T. fJf MILT. [9J: it ~ q51: ~Jl'. m )) GB 5 O 2 04 

(2010 ~}fj) EEJ:ff*~Jl'.JEo 
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~~m•m•~~-#nmtt~~~m•~· ~~~**R 
~-~~.ey•ooftrrm•mM.~oo*m•~@m~~~~ 
~OO%.m~r~~*••OOMM~~#~%~~~H,~ffl. 

:zls:ffi"~* A ~ti\ T 6 #~:mR >t' 11 #1H2~~~mem 

-~. lr12 14mm, 16mm, 18mm {>(mffl-'F~Ml 400MPa &'ll:ftl 
sooM~&'ll•Mme.~~~~~~~-n~~••~~R-t~ 
~. R~~~. ~~~~*~m,~N~~~,~m~~.~~ 

~*·*~~ti\3#rrn%~:m:ftl3#~%~:m.~oo~r#m 
~ 200mmX 200mm Jk lOOmmX lOOmm &~, X~_.g.Ift~~:l:fl 

:1JoT 1sommx1somm~Jtfm~:mR-t. lliiliOOJ*J~~m~rx 
:l:fl:1JOT[)J 25mm}gm~~ 125mm, 175mmW.$1EiJR!=!Ri'. ~~ 
m•~ftM~n~r~meooRe:ftllr~ey[)J~~.mft~-n~ 

r~m·~~~~~~%,00Re,1.r~E<.*N.ft00*~IW@ 

m~~~W.$7g~@lr~~~~-®M&®8$7g~~lr~~~ 

~•Mme.~~. ~M~n~lr~ffi~~*~·ey•~~~~ 

1.r~m-~m~-~. §$, OOJ*J~~m·~~*N:ftlKN~~ 

ffi~ttA~-·~~rw•~·*ffi"~*A~~~-~-~I 
wrmm~m•~~m&lr~mmE<.ffi@~~:mR-t,~m•* 

WJ&OO~:ftl~filOO~m·~~~ttA~~~. 

m•~~ft%~ftw.~m&~lr~~ffioooo~[)Jft*~~~ 

:mR-t~~x*~~~~~.;tt~.A,B,D~~mT~OO~ 

r~@OO%~@m~•ffi-•·*A~~til~••~•wm., 

•~m•**~~ffi@OORe~~~-~.tt•~m~m•.rw 
@m~~@••~~m&Wtil~~~*Ntt•~•. 
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M~m•me*•~•.tt~•efr~~~*m~~~~m 

~-··· OO*fr~~@Bmfi~$~~-M~.~-~$~~ 
ffl~B,frffi*~~~~m~B~~~. 

~·~;f&~~~~.~~mm•~*~~•rr•~~~~& 
me$~•mB~mrr•~·ey*m•~mem•~"u"** 
DM$~.fr~rr*DM$~~.~~~~me~•·ili~#~ 
_trJtI~. ~~JJ1J::li!::me_tYffif~f$A;f&l*J, *~•afi;f&_t*m, 

*o•e~mw~m~~~-~~#~.~~~m•~~. ~~ 

~•mW~~-~ffl. "U"%*DM$~ft00*~M~~#~ 
~~·;f& ~±1]~ ~ffl 0 

m•mem•::li!::~-•_t~me.M•---r~me~M•&ff 

me~~m~m~•.•m¥~"r~m~mem•*•·m 
•mem•froo*~m~•*m~.~~fflfr•~•;f&~~~• 
•~;f&:rtmR±Dh~~~~.ili~*·m•mem•frool*Jm 
~*1~ffl, B~lo$~l*·~F~~20$~. ~~fr~~ 

~-~~~:rt~tt~.~~-}.~-EM~g~~~~~~:rt 

tfntt~:ttmm•me:ffr• 400 $H•. me:ff1•m~1:001tJ11~wc:rt 
•~•;f&~4~;f&:rtmR±fth~~wce,frm~iw~mfiT 

~~~m.•~~~M~•;f&~W~m•±.~~~~_twm• 

±.mem•~_t---r~m•±•m~~:tt~~h.~~•;f&.• 

~~I~~·~*MBm•~~~~*·~~fiOO*fi~~~ 
<<M&tmR±fflMB:ffr•)) YB/T 4260 ~~*~~. 

~mool*Jiw~~.•mTm•mem•~3#M&~%. 

~~MB~%. ~~~B*m~IW~B~. ey~*ffl· 
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c. 0.1 ?t:ffi s :;$: 2006 ~§rnfi&tit1JUi1 «fflt~i&titf!_OO:>> 1¥J-1"­
D*~m&±§rnf~~ c* 5> m~: 

JM}JijjiJlit t!i\~±ml1iiiiit 
x:1m:11: 

x:1m:11: 
IK5t l!1ftir5!1Ui'. ;jji)!J 

[WIJ/(B • :1J[li])] (MPa) (mm) 
i1Xlfl1i:W:J'i:IMJ 

4.4 150 
N1 ~N3 T<lOO 

(3. 9) (200) 
-Al!:l-lll: 

4.4 200 3kg/m2 
N, 1oo:o::;:; T<250 

(3. 9) (250) <1H~ 6mm, 

Ns 2so:o::;:; T<lOOO 4. 4 250 150mmX 

N6 1000< T<3000 4. 4 280 
150mm) 

N7 T;?3000 4.4 300 

ii: 1 *'ft;jji}!J~( )l*J{aj;Jt!i\~±l!1ftlr5.§iJJt 3. 9MPa{ao 

2 Ns ~ N7 ~iiiJX!fl1i'.W:J'i:IMJat, ~~l'BJJ!e 6mo 

~~l'BJJ!e 
tir:fff~ 

}Jff 

• 8m 

• ~Jij'.W 

:J'i;IM] Sm Jw:!J!tl 
{l!!Jij 

lOm 

1 ~ft00-1"-DM&±§OO*m•m•±tt•~~i¥J~. EJ 

*•wm•±~-Hi&tw~m•~•~·•m&±Q~m~Ifi 
tit1J\i¥J£lf~Ifi~; 

2 EJ :;$:1Jll.1i!~~xW:ltC T <loo~ T ~3000) ~ ~~rnf;fi 

}J.Jjt(l50mm~300mm)~-~1¥Jffl:lt:l:1J7'1 3kg/m2 Clr~ 6mm, 
!'SJ~ 150mmX 150mm) o 

ft/js:~mfi•U~.~·~~•tRJJ.1¥1*1JO,rnftiM8~~ 

~i¥Jm~mhtit*.~~~~~~~mnmtit*·*Mma1I~ 
~ootRJJ.Jl'.1¥1*1Jnrm~~:bo:7(11!7'JirJj!, iz;JJJt, fr* c. o. i ~, 
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MOOJ!JJ3t 150mm~ 240mm B•L*ffl 1il2 6mm ma' M 00 J!J]jt 
250mm~300mm Bt*fflii~ 8mm, ffi81'8JRE~*ffl 150mm 
Xl50mmo 

:fr 2009 ¥11I"®~~i10M7J<~MOOa*1IW9=1, 260mm J!J 
7J<~tiR±Uff;f&P'l, *ffl71il2Smm1WJ!bm&m~~, :fr£~ 

~#~~~¥fi$.~~~-OOXH•~~.m~•~*~m• 

±M009=t~~mam~~~~n~~n~mo 

c. o. 2 :ii~WC87J<~1iR±M009=1, W-rP1ffi8~7f(fi!fiff~illiJ 

*~~ffl*, ±~7f(fi!MOOS•W:h.MOO~~MW9=t~•W:h 
~•00~~~9=t~~~h.rn~&±~~m~:ii~W-•~~*1 
$, ~:5:3f~§~:fr~i-tWC8$P'lo W-8WC8$:7C1J\, fa]JEE~M 

*RE~, 1iti~11!PJMOO:flrP1•£Jt~*~:l*l5UlMOO{lftltlf~tff\~m 

ntt.ooP'l*~w.awca*~~*~*ffiili, ~~~~g*m 
0. 6%~0. 8% cm&llZOOfR~tiR±OO;f&~fZOOfRZJt) 0 

8 *tJ.m:x>t:ii~WC&tiR±MOO~~ ~m'.JE <* 6) tt~mi 
lj!, N1 ~£~x~:ii~WC&tl•±MOOJ!JJ3t 250mm m~•~ti 
R±MITff J!JJjt 300mm ~Yi 50mmo 

•6 B$~~~AA~~±OO~M• 

r!l\&±oo m 
xiii!: 

i'lJ} iif i&i:it ,fii)!:it W-.rPJ 
[Kjt 

xii 
t!:[ili/CB • :1frPJ)] ~tlr liW 1H5: IBJ!li\ii 

~!ii.It (mm) (mm) (mm) 

16 150 
N1~Ns T<lOOO 4. 4MPa 200 

13 100 

16 125 
N6 ~ N1 T;?olOOO 4. 4MPa 250 

13 80 

i±: 1 W-., mrPiflXlil1iK•Hlll'BJ~. tlH!iillliW1'1RJ?HJrJ:9ff*<P, 
2 W-.!i'i:'.*J+M<~'UH!Ul-lmiitlrff, 

1$ 

mrPi 

1-H?: l'BJ lli\ii 
(mm) (mm) 

13 600 

10 300 

13 600 

10 300 

~it~OO 1971~1991 ¥1'8Jf~J!~ 23 ~fM ~:ffe~i10M:ii~WC 
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1J1i C CRCP) MOO~:f1'J~fl PI~: 

1)~00 CRCP f~)'J)jt 233mm, jt:qct 10 ~MOOJ'JJJt~ 
203mm, {)( 2 ~ M jjjj )'1 Jjt Im :ii 300mm ( 330mm, 
305mm); 

2)~00 CRCP f~~JJ1i$ 0. 59%, jl:qct:lf!uj\ O. 45%, :Ii 
* 0. 70% 0 ~OO«AASHTO MOOtiitmm))fLHJiH1Eit:5t 
tJffltl:l{Jj($:ft!!.IR~rP1~JJ1i$ o. 6% ~o. 8% B9~i5l. 3f 
1tltl:l T~JJ1i$it•0Afl1*~00 o tE AASHTO ~JJ1i$ 
89tt•0A9'1,fltl:l~JJ1i$p~titt••f~~~X, 

m•±~•ttttnJJth,MJJ1ifl1m•±B9•R*• 
as , Uc , WJJJ1j1[~ </>, ~~EiZ}J aw , r~•± 28d EJ9-=f 
~liiZ~r~~~~*·fil~xJM•:Jfxlr•**o 

~00«0M7J<iiet~•±MOOtiitt~f!1)) JTG D40 - 2011 t~)E, 
7J<iJet~•±MOOfJiJ'JEl=i:!i*filf~EiZJJ, filf~-~EiZJJ, li*ililJJt 
EiZ}J,$JJt.~EiZJJ•)E,CTCT~JJ1j$~~titt••f~· 

it, IBJ~, WJJJ1iliiZ)J~~*j~, ~~tiitfilf~~~C~itxJM•) 
/f>FriJ:5tJ.Jtl*ffl 0. 6%~ 1. o%89~JJ1i$o 

*•W9U9'1,.~T00~*~-89~&.*m#fflMOOJ'1 
JJtf!J~JJ1i$~*~tl:lT-HB9WJJJ1i~·~·M*oJl:9't~rP1MJJ1i 

fBJ ~±~~ mliiZ~tst:tff-89tt•~**°if r nTh:IBtff!l AA~iH&b~f'F 
~, -Hli~tfjt£ lOOmm~ 150mm ZfBJ o ~JJ1j$t£{Jj($:ft!!.IR* 
mo. 1%; ~~{Jj(<*:ft!!.IB:f!J~ill~, ~•oo*~B9ili!JJtliiZJJt5t1J\, 

~JJ1i$PI*ffl o. 6%; !l-%AM009'189filf~EiZJJf!Jili!JJtliiZJJt3t­

&7J<iieM001J\, ~JJ1i$PJ;f§EiZ~1J\ o. 1% o 
~*m* c. o. 2 zj~Ef9tiitat, •oo••~ti~t~MliiZJ3 

1'Jit•o 
c. o. 3 * c. o. 3 9'trli:$fi0M, ~nH:i'f~;f§*titt•m:t~)E#f 
2003 ~JlJH~fi9't="#filf~~~jJlij~~M#filf~~~. WJJJ1ifBJ~ 

*f'Ff~ao 
* C. o. 3 9'1~-A~C0M- I ~)f!J~-B ~C0M-II ~)Jj(iJe 
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tf:!~±tfi:ooHm~~±41*m iomm B"lm$1H2. :;lik7'JTmJE«:Iptrtf 

tfi:~il~:itJ;Ji'.tiU CJJ 11-2011~9.1. 2 ~"2, flti"~~l*JJ1IWC:;fofm 

$~~m$;l!i!ti~, m$1t~2~J1l1j\-T lOmm"ZJJi'.JEo l§Jlt:xt 
2003 ~ltJHJM~9=1* B. 0. 1 8"1#9$1£~ 8mm~l0mm(:Ipt-A fJl);f!J 

8mm~9mm(:Ipt-B fJl) B"JJ;])EftT {~iT o 
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*ffl~•~rmam•~~*m~•~*·~~R~~~~ 
~ftW•£~&mam•~*m••~~•. 

*ffl~~~*·~~~~~~*~~ffl.~-y~~-.~ 
*F••Dlifti:*~]~m 6. 4 -:P~~]~. 

~~~~M~-£~*®~M~I~~~-~~-~~-~ 
~.~-~M~•£*·~~~~~~---~~~&~~·* 
1Xf~iTxtM~£~~~*· ~~+o. s%. 

~~~R~~•drr•£~, ~~•£~~-.~~n~m 

-~-~Ntt~•-Y.~~~~~M~ili~.-~~-*~~ 
~.~.~~m·~~-DlZ~~~Ntt~~*· 
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E.Q1 mem*~~tt*tt•m~.~•g*~~~~*~* *· ~ill~~~fioo*~~cmem&±mm ~3•*= me 

E. 0. 3 § frr:J'tliiMBmti~ R~1~:911:~151!m' ±~ fflft~~sr: 
n~~mme.~~~~tt~.ffi~~#~R~~~fil~~•. 

~~-~~mme~.*~fil~MT~~:J'tliiMB~h~tt•tu 

I~tt•~*· ~r±~mtt:~mme.~~*•m~~tt:Tffi 
ill~{!£. 

E.0.5 »-wittnf51!ffl~m. xtm,~m!JYhill~-JE~~*· ~ 

~fila~menMm~~~-J:E~~~mn.•J:Em*~m~~ 
m!JY h:JG1j\-'fiJ.\~3¥:tftMB~JIUiUlliff~hffi~ 0. 3 ffi 0 m,~j}Lfij] 

~~~~•m$.•Btt~*·~~·*=~iJ.t~~-~~~m 
ft 7'J i5¥ Ji: tiF ii 0 

1=E~*iJ.t~Bt, :IG'.§:1=£~~ ( 1!J!Jft) n~ _t IPJ-~MB _t ~* 
3~iJ.\#. ~~~me_t~m~~IPJ-m~~m.•m~#~* 

ffi1PJ.~:JG~MiJ.t:JG1PJm~•m~#~mfin~§~. 

E. o. 6 •~mti~~~~me7'Jsr:n ±e. •~m•7'1~~sr:n 
me.~®~~~~~~mtt:m.illm~•~m*~~±•m* 

~7'1~•~.~m*~~**:IG*· ~~m*mfinm~•n~ 
~~~~{!£, ~HJ o. 6 fiHfi~*~· 
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