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1. o. 1 7'1 r£ ilitJ m *iii fJH~ •±:ii!!. iii* ~:'.i.Uf~, , ~_m m:m * oo fJt r~ • 
±:t-1!?. 00 7C !i: nm I, f~ iU ~ * 7t Jt!:, ~ t*r.if JJI[, 'Ji.~~ ffl, ilitJ jE :zls: 
~_mm: 0 

1. o. 2 :zis:~_mm:~J=llrxtm~:wff~ ,IM~:fl*H*~*i¥J ,/f m~ 
~••,/f~mm*1¥JI~~~mm~1¥Jm:koo~m•±:i!!!.OOI 

fiJlID:Io 
1. o. 3 m:koo~r~M±:i!!!. OOifix!i:JJID:I~lili:;j'qif?Js:~,mm:5'~, f;!,J 

1ilZ ;J'q if 00 ~OJMi' :fl 3C t!F f'i 1¥J ~ jE o 
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2.1 * if; 

super-large area slabs-on-

ground 

JI11t~::kr 700mm,fil:i21~1J\-=f 40m,:~lUHffH~;J\r 1600m2 , 

•*•~•tt*••~~m•±Et9m.it~~®Ll5c•F~~~•• 
Et9r~•±:i-f!!. oo o 
2. 1. 2 :7Cg:ii•I jointless construction 

:ttM::kOOfJ~ri:e•±:tm oo•I q:i .~ 1¥1-J&flf:l•• ,Fo~*, ri:e• 
±:tmOO~~~Mi::kOO~~~Et9-In~ o 

alternative bay construction method 

~•*oo~m•±:tmoo~-~R~*~*~~~~.~~~ 
~l'BJ!Wi•I .r2:ttmWHili:JJ ~»x .7t~~ ri:e•±r2:ctLl5c•~%Fo, 

~~:tmoo~•~~~-~·~·*•m•±tt~~.itmttFom~ 

~ri:e•±Ll5c• ,rlfilf!t.J1ZJJ Et9•In~ 0 

2. 1. 4 WfiitfEiJRE: distance of alternative bay 

Wtit~•Iq:i .~tl%:tmOO~~Et9-Klt~~ltfrfiiJ Et9R ~ o 
2. 1. 5 Ll5c• J1Zj] shrinkage stress 

ri:e•±Ll5c•~%5t¥Ut0*Bt, ri:e•± l*JWF~Et9'1ZJJ o 
2. 1. 6 m.itJ1ZJJ thermal stress 

ri:e•± m.it~% st ¥U t0* at, ri:e•± l*J w F~ Et9 J1ZJJ o 
harmful crack 

2. 1. 8 m-:im:tfRg:i transverse crack 

m-~m•±M~d~#~aOOEt999 o 
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2. 2 r4 ~ 

2. 2. 1 Ylffi.~lilM*'--t·tifi~: 

a -1f'U~±1.-M't~$; 

c - t!!M± t~~~; 
Cx - 5'1- t"1:lR:fr1JJJ: C ±ill£~ B m it!: ti!~ ± £ Fz!: ) El9 

?kf-5t%1Xltl~; 

Eo -t!!M±5iV- ·ti~il:; 

E(t) -t!!M±~M:Jg t B11¥HiV-·ti~il:; 

E,Ct) - m i it•JR~.~M:Jg t B1,t!!~±i¥H~-·ti 

*~·; 
J,k Ct)-r!!M±~M:Jg t s1El"Jmfil:s.li'd3tt!F{-ttffi; 

m --'=3Jk~&b~ ,m~Ylffi.~~:ff :ki¥1*!l&; 
Q-filtMtt7¥'--t7k1t~/~,:i:; 

Qo -7j(~Jj(1{;~.~-il:; 

Q, -~AA t BtB"J~fR7k1t~; 

t -tl!M±~M; 

Tb -t!!M±mitl:1**Im1Mi~; 

Tb Ct) -~M:Jg t B1, t!!M±mit1:1*1¥J*Im¥1ffi.~; 
Tbm(t), TdmCt) -t!!~±mitl:1*r:f'll!Ht¥Lliii@irMi~B1,~1* 

__t, r * oo B"JYlffi.~; 
T max -y!!{jf±~jf;j;f*J*J 1¥Jiii@iYJffi.~; 

Tm Ct) -~M:Jg t B1,t!!M±mjf;j;f*J*J1¥Jiii@i¥1ffi.~; 

TCt) -~M:Jg t B1 ,t!!M±B"J£13~Ylffi.fttil; 
T y Ct) -~M:Jg t B1,t!!M±LJX~~il:Ylffi.~; 

TwCt) -~M:Jg t B1, t!!M±mjf;j;f*tiiBt~JEYlffi.~~ 
:m:~~JEYlffi.~; 

t:.T1 Ct) -~M:Jg t B1 ,t!!M±mitl:~1*1¥1£*Ylffi.£; 
t:.T2 Ct) -~M:Jg t B1 ,t!!M±mjj;L~f*i¥J~irll*Ylffi.£; 
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t:,Tlmax(t) -~M±~$t,5PJ§~l±l:i:ruEf9fi:kll*Ylffi.£; 

t:.T1 ;(t) -~AA.11 t B;f ,~ i it•JR~t~M±~$t:tk:1* 

ll*Yli!lt~:I:; 

t:.T2; Ct) -~AA.11 t B;f ,{±~ i it• JR~i*J, 1~M±~$t 
:tk:-i*~if~Ylffi.£89~:1: 0 

2. 2. 2 ~:l:JLfiiJ~~: 

[ L] - 7G £.1'Uffi: I Et9W~1t fEiJ NE ; 
H-1~M±~$t1*!!11t, .11~~-i*~~iW!tl:Ji*Ylffi.~~ 

•t~M±E!Hf,(J!1Jt.:t.~; 

w - & il. :1J * 1~ M ± Et9 Jilt M ;tJ if-I- ffl :I: o 

2. 2. 3 it•~~bt;l't:fill: 

HC r:,t) -1±~AA.11 r: B;f f'1:. 89~HR:ElZJJ fil~ ~ t B;f Et9 
t~5tk*~; 

K-W]~~~*~; 

k-~~m:1:mif~lk1t~~~*~; 

k1 ,kz -~m1k,1i!m:t'~m:S:x11UEl9Jk1t~~~*~; 

M1 ,Mz, ··· ,M13 -t~M±4~~1£%~1PJ#d4~n(<ijf~iE*~; 

R;Ct) -~AA.11 t B;f ,;tt~ i it•JR~.7'~~"HR:Ei9~* 

*~; 
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n--m~. llJ!Jj(~£#, rt*lfilf~~~~~IPJ 

mJ#; 
r - 7j( jJ -*12 Et9 fiiJ ~ ; 
a -1~M±a"J~~MC*~; 

13-t~M± r:pmif~x1st·1:t~:l:Et9f~iE*~; 

/31 , /32 - ~ M ± r:p ~ m 1k , 1i! m: ~ m :1: :x1 Ell Et9 siii ·l'.t t~ 
:l:f~iE*~; 

p -1~M±E19191::1:!&' it; 
e~ -1±fi~f1Eilt~:tk:~Tt~M±fi~4~~1¥J;flU11£ 

%-Ol; 



c y(t) -~AA:lg t B;f .r~M±®JliFHifilEl{Jif:EIXf1£%{ll; 

cpCt) -~AA:lg t 8"Jfi:'.WJr~M±:f1Htu.ilf$1ll; 

,i. -~i:'l#x11~M±m1.il5!ftJ3t~u!liJ*~; 

A1 ,,\ z -~H~ ti(, lit~~~ ii: x;f W. Et{] m 1.il 5!ft Jjt 1~ :m 
*~; 

ax Ct) -~AA:lg t B1, E§~i:'f~mil& ,:ft7~MnR:~f4r 
F1:. El{]=blW.iJ; 

O'z Ct) -~AA:lg t B;f' E§!l:L~rlffi.&F 1:. § ~'-HR:mW.iJ B"J 

~itill; 

O'zmax - ·jc § ~'-HR:miJ o 
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3. 0.1 lm:XW~¥ll•±Jt!!. WI~M!!Inu ,1l\ZmJJE rJtl~f4: 
1 1!!!.££1it!JI~®®:ir1t; 

2 B~~M!!Im~~tt~~~M!!I~~o 

3. 0. 2 lm:XWfRrll•±:tfilWI~m~irrJtl~Jl\JE: 

1 ¥1l•± ~it5i!1'.~~1r*ffl czo~C35; 
2 ~•~m•JE~~~!1'.~~~~**·~m~irM!!I~~ 

~•m:~:+~~ma; 

3 1r*m•~••±*•~•~tt#mM!!; 
4 ~-•±11!!.W~--T~~~Jt!!.£~.m~m•±~~L 

~•m©~ ,;Jtft!!.:tfil£1r~•m©~ o 
3. o. 3 ~1ift:t£mtj1rr~ir rJHJl\1£: 

1 ¥ll•±A~71ffi_)j'.::f'.§::7cr 35 'C '~'1:1*~Amlffil.!1'.£li:fl 
k~iiil'bf!i!.f!-li::fli:;kr 35 'C; 

2 rm•±~'1:1*1!.~71ffi_£::f1r:Xr 3o ·c; 
3 ¥m•±m'1:1*~lffil.l!-¥::f1r:Xr 3. o·c ; d; 
4 1m•±m~1*~W--'=i:X4.lffil.£::f1r:Xr zo ·c o 
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4. 1 - JN: ~Ji! ~ 

4.1. l :JC~hmit~~±l'!Cit tti9:it~J.i1Zr-tit~;ftJi9:it~;;;J<j·~' rlU 
lili:r-tit r7utJ.'.iE: 

1 J.ili:~_,@:JCgJihmII~t~'t':I:~~; 

2 lili:i!Jll!iY!fflifJ# .~:J;-7j(~ffl:I: 0 

4.1. 2 :JCgJihmI~:klIDfJH~~±:l:i!!. lIDI:WJ:iJ11$t~~±~~lili::flt 

m 1~ ~ ± 1¥1 rncu t-t mt :1: , 1t11 * ~ 14 , f;!:!; 1ili: ~~ JJ , :i~diru i9: * , ill ~ at 
fBJ ,llf~tlfiloc~ ~ ~ 1ifft J£, * lili:r-tit JJ.fr oo **~<t« J:m1* t~~± » 
GB/T 14902 i¥J 1!W.J£ o 

4. 2.1 1.K~:it!::%atmi'£1:1f£# ,5£oc~~JL-§~~'liU~-fr%,t±Jr 

B :AA~' 3f J.ili:jfi'£1:5£oc ,1C'.i£'11: '~~BtfBJ ,7j(ftm~,l1:~M~;f~ 0 i'£l: 
H£!:/J~lili:r-titJJ.frOO*t~<l«JiJiHt~:fi!uj(~))GB 175 1¥J~:k 

tJ.'.iE 0 

4. 2. 2 xgiihmit~~±jtg rmrw7.K~m~.&;1tmt:1:~mr-ti!JJ. 

frOO*t~<l«Jiffl@~~Jj(~))GB 175 1¥J~:ktJ.'.iE>'~' rtUmr-titr 
7tl1!W.'.iE: 

1 1rmm r:J=r ,1~mM~~1k~~1~m~~M~~1k~;fQ;m~ 

17<7.K~; 

2 1.K~1:Em1fJ}:i!i1¥JAmm1.oc/Fm:k-r 60 °c 0 

4. 2. 3 fft--l-m~~mr-titm\fr1-T_~IH~f'l« -JltJit~~±JfJ1ffe ,E mt 
:l:.&:t:&H£!:/J~t~<l »JGJ 52 1¥JtJ.'.iE>'~, rlU lili:r-tit r7tltJ.'.iE: 

1 1rmm~~~ffl'i1:1ft-t; 
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2 ~III ff :f:-t 1r * ffl i:p 3il 1& ; 
3 *1l.ff:f:--l-ll:J2l;ffl 5. Omm~ 31. 5mm ~1~.*ffl:ii~~Wc.13 

~:S:/FJ.)\Zjc"f 1% ; 

4 * :i!Jllli: I Bt , *1l. ff*'!-~ 1~J.)\Z ;f.-f it :f] 1-T fi ~ tlft ii «tlV~t ± * 
:i!Jllli:IiVt;:11.~i ))JGJ/T 10 H9t1.YE; *ffl~~*:i!JlW:IBt, *ii fff--l-ii 
7c~1~/Ffil7cr 40mm o 

4. 2. 4 1if~~ir#fili1Hl!i93t ,JlW:I~*~}}:I~ifff!lHf:lj'.~14 

1ifij YE '* m: 1"4 it :E1.1-T ffil * tlft ii « ffl T 7j( i'.IE ;fO tm M ± i:p H9 ~ :J;Jte7()) 
GB 1596 '« ffl T 7j( y)B ;fO rm M ± i:p H9 ~it~ tP 1i) m ~ )) GB/ T 
18046 ' (( ~5Si ~ '11 H~ rmM ±ffl 1i) ~ &r :ha Jftl )) GB/ T 18736 H9 tJl\YE 0 

1i}~~it;j;;j.1¥J#~fll~ :S: JJ\Z~tt~~1i}ijYE o 

4. 2. 5 5'r:ha1ftl &b#~~:S:filttH&fitit~* ,JiTu;I~* ,PJ':lj'.~14 
~ iz;i ~ ~ ~ ~ ffi 1ifH YE , * m: :M= it :i:J. fi ffil * t~ ii (( rm M ± &r :ha ri=u » 
GB 8076 'omM±&r :hafi=tlfilffl tt#1Jl\ m ))GB 50119 ;fO :Pf :lj'.f*f? H9 
t!l\YE 0 

4. 2. 6 rmM±3$ir »:$Ft? ffl1tmr4it:E1.1-Tfr~t~iiOmM±ffl1k 
Tlftii »JGJ 63 1¥.ltJl\YE o 

4. 3 '1ic ~ti:: t!tit 

4. 3.1 :JC!:lJllli:IrmM±wcit 1:tfititm~mrmM±5i!l'.~~,lf!.M 
i&~ '11 fJ~ , I fl= '11 fJ~ , * M '11 fJ~ fO j!jj;f !A. '11 fJ~ ~ ~ * , :tE ml JE fit it fO 
JiTu: I~* H9 ~14 T 'rm M ±We it !:t m: ii 1JIH~bj( ~ ffl :S: '1~ ffl 7j( :S: ;fO 

1~ -If!. M i& ~ '11£ 1$~ H9 Dfl: IJ!tl o 

4. 3. 2 rmM±WCit 1:tfitit~m::M=it~fifi~tlftfi((~~rmM±wc 
it !:tfitit1Jl\::fj[ »JGJ 55 H9:ff :.k1Jl\YE5'r, rt6 ll:Z4it TJ"tl t!l\YE: 

1 1l:*ffl 6od :ij,l(; 9od 5i!l'.1ifHYErmM±wcit 1:t, 
2 1&$1J:jg 38%~42% ,f¥it1kffl:S:/Fll'.7cr 165kg/ m3 ; 

3 7.KJR !:t1J:7g o. 4o~o. 45, ii7c1.KJR !:tfn:i«1J\JRMtJ#ffl 
:S:1l:~it:E1.1iOO*t~ltOmM±ll!l::S:~ifi!Hlftfi»GB 50164 11.YE; 
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4 f,,t ;l;JteR ~ii ::F '.§'. * T !BC ~HJ t-t m ii l¥J 4 0 % ' 1j) ~ f,,t l¥J ~ 
:S:::Fli:kr 50% ·~*~*~1Y~~~i:ft-ti¥J /;fJ,::l:::Fli:krrtiM± 
9=1!fiCM;fJ#JtJ::l:l¥J 50%; 

s 1~ M ± 8<J I fF ttfi~ J:ili>ltHQBfil lii JI1 Jl'. 31XJ $*:I: , :IE ttu Ht fBJ , 

mm~••h~~I•~~~~~#••JE.~mmif'Fooi¥J~ 
ft)jt'.§'.~ 140mm±20mmo 

4. 3. 3 xt.11~ I 1~ M± WC if l:t iliHt Bt ''ti ij~ti\H£Z ~ m ~it mi. 1-T 00 
*fijfl(( tfillJJ~M±Wi:f !lm·tiij~ti\H£Zh?!fjli »GB/T 50080, «if 
Ji1~M±JJ~·tiij~il\H£Zhit:tlftft»GB/T 50081,(( tf:ifU~M± -KM 
·tiij~~i!Ut !A:tiij~ti\H£Zhit:fj({t ))GB/T 50082 i¥J ~]JEf~, fbj J.l\Z~i:f 

T:9U1;!ll.JE: 
1 1:E1~M± ffjfJ ~ 1f!T, fil:il!:fi# ~]WC it tt ti\H£Z, '.§'.!I'll Bt :il!:fi 7j( 

~Jk1-t1A ,1~M±t£,JJc$~PI*'ti•ti\H£Z; 

2 **1~M±WCi:f tt fbj fil*ml*M# ,:iEttuBt fBJ ,ttitr*1f12, 
**Re~, '9: 1ffil_ • Jl& I ~14il\ WC, '.§:Ji :i:iilt* * 1ifH JE t~ M ±WC 
if tt 0 

4. 3. 4 1~M±WCi:f tti5J!JtJ:i:ifi r:p ,fil*m& ~8<J1~M±Z9J~J.9J:::I: 
f~ ,~, , ~ Bt :Xf WC it tt :i11fi1JJ ~ o 

4. 4.1 1~M±ffjfJ~Bt ,fil*W1~M±Y.ffil_Jl'.t£1jj!J ,WJ"~t£1jj!J~Ih 

~,mm mti'Jt-t ,:f19-rtJl'. ,A;f~Y.ffil_Jl'.•tt*r£1jj!J~* 0 

4. 4. 2 xt.ii~IMi:kliifRt~M±:!:filliiifili*JtJJ:m:J$1~M± ,J:!J! 
:J$1~M±xi~mmBt 'PI*JtJm\:f:}J:j$ijj!Jt~M± 0 

4. 4. 3 J:m:J$1~M±~F lti1ill¥J ~f'ij~JJ iftl:!Ettitrij~JJ filnwJE i9:H, 
~I l¥J tt*~* 't~M±J.9J:::I: m ~it mi. 1'T 00 *fij fl« rmW t~ M± » 
GB/T 14902 1¥J1;!ll.JE o m\:f:}J:J$1jj!J1~M±J.9J:::l:fil~i:f m!fi 00 *tiftfl 
«1~ M± ,l9J: :I: t£1jj!Jtlft ii ))GB 50164 1¥J ~]JE o 

4. 4. 4 ll'IJ-t1tiXt~M±1iffi ll'f1-r*1~m.~r*1~mBt .t~M 
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± blZ f.f it 1* .fJ *'!- , WC it rt , .fJ *'!-it :I: ~ W. ;f§ lllJ , ~ ».. 1fftJ *It; *° 191: 

:I: t& !J~ul<. f ;f§ lllJ B<J 1* Jntl o 
4. 4. s t~M±ili~:i15¥lll r:f ,J.illrtilitlt~M±/f~tff ,/f 3tm ,3f £lZrt 
ilitlt~M±:Jtit!JWJ'jj:~~~JE~I~*o 

4. 4. 6 t~M±ili~1n~ffl:J1\t:Jtili~$ .ili~~*ElZf>fitEllfrOO* 

t~li<O~M±lW::l:rt1fftH~li»GB 50164 B<Jj;Jil)E ,'.§'.J:l.:ff ~Hi!'i*° l~JH~ 
19:~0 

4. 4. 7 *ffl1lzt~M±B1, 1~M±ili~J.illi¥iiE1~M±~~1lz, 

3f l.illr-Fit1Jilfrfr~t~1t<n~ M±1lz~I vbt~1Jil5¥lll »JGJ IT lo B<J 

:ff :k j;Jil JE 0 
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5. 0. 1 rfil ~ ± :lfil 00 7C g.i Ml! I Bu@: uH-T 00 ~ ~ 1¥ ' jjjtl iT ~ J_91 Ml! I 
h~o 

5. o. 2 ~::kOOlqrfil~±Jt!!OO:JC~~Itf~@:§:tlST'.9Ll ±~ l*J~: 

1 rfil~±m~f*.ilffi.Ji'.f'FJt] 'PJrt(;zj>:~JHiHft~ A it~; 

2 t£$JJ~~B9~f4, PJrtc;zf>:~JUi11i#~ B 1iff!JE; 
3 Wt-fr fBJ RE , PI rti: ;zf>: ~JUG: Ii#~ c it~ , Jf: ~it lJ\1 :% J'l-1* ·If 6t 

1if0 JE; 
4 rfil~±mmf*MJi'.liZJJ 5fO i&~ £\ZJJ, PJrtc;zf>:~J11m lift~ c 

it~; 

5 ±~tJL~:ttJ:liM-~5fllrlffi.t£:tlH~; 

6 %l: ~tl iQ: * 5fO ~Hit ::fli Ji 00 ; 
1 .®: :tJ '.f-H1t ~ , W£: it tt iQ: it , ttl * _l::j ill *Dtr ; 

s rfil~±mm11f!i!J'f; 

9 rfil ~ ± ilf!dlffi. 5fO 1* r.M 3'f :t? m-~ ; 
10 _±~@:~f*~M-M!!; 

11 tt:7?K i~1){.i'I 5fO tt: 7* 4: 11* ~ 14 r B9 Mi! I WI Mi! o 

5. o. 3 rfil~±:l-1!!. 00 :7Cg.i:M!!I Bu ,@:xf:M!!IA.!l!t illfi~ ~:lfri-Jil '~ 
•:1tt1'Jtt*~~,~~~&•ff~jf0~~-~~o 

5. o. 4 M!!Im\:%-iQ:M!!@:rti:M!!I.~,f- OO::fli:i:OO B9~*::fli:i:Jf:rti:Bf 
7tnlt .:1:~ iK l*Jilt~@:JJ£~-¥m, f*t7j(, 1~ ~£\Zm JErfil~±:l!~M!!I 

EJ9$~o 

5. o. 5 r~~±mmmr, :JCg.i:M!!I iQ: * £llfft1~5flliltill~, Jt:·ttFi~ 5fO 

1J&:1:£llmJErfil~±:i!~mmB9$~ o 

5. o. 6 r~~±WltlM%l:t£iQ:*liZ:t~JE, lJ;iliJ\iE'lit ,f*ilffi.M*'l-liZif*, 
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# J.iiz:i* ~A fit }It ~tl rilft 11' it 'ff '~IL 
s. o. 1 ti~±:ffiloox!.iij](gIIW ,J.!!l.5J ~:ffil'=C~ El' ,Mlf** . ~wm: 

M'=\~'~('.5[, o t~7_$~14r B"Jj](gI ,J.!!Z.jjj!JiJ J.!!Z.~,J:m~ o 
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6.1 - M ~ :€ 

6. 1. 1 :Mf!I.1irJ:ilZtlHJ.!fi&it~>J<: ,I~'i1:1!1!:, £J!it1Jt~,8 ;faff~~ 

#•·*·-~~~~~Af[Ifi*~>l<:~xft:Mf!I~fi~N~ 

t£11itlo 
6. 1. 2 x!:ii:Mf!IJ:ilZ1:£:1:fil¥5ltJJIL¥iilllI~, im-7.KI~Ed'.Vi:l:!Il ~14 

•!Jii&J@-t~ J§"fiPJAf[I.o 
6. 1. 3 x!:ii:Mf!IJ:ilZ *JtJ lliJt-frr! Af[ IC 00 6. 1. 3) o lliJt-fr !'BJ RE: L $i. 

t!H!ili xfti&it ~ >}<: , ~it I~J'l-1*-t~ {5[.iiffl JE o 

2 

I!! 6. 1. 3 lliJt-frri:tiffi:I~$i:ffi~ 

l-1GM~$t;Z-JiiM~m 

6. 1. 4 xft:Mf!IlliJt-fr?t~•:lll:&::kR >t /f '.§'.:k -T 40m X 40m, :t§ 
~7li~±~1*~$t !'BJ~ Bt !'BJ /F '.§'.y -T 7 d, lliJt-fr:f1H:iiJ:ilZ ~ir:Mf!I!:ii 
~>J<:o 

6.1. 5 x!:ii:Mf!Ii&:'li7.k¥-:Mf!IftBt, ~@~iti!Ht~>J<:j~, f;!JJ $i. 

tltt%7li ~ ±~91-t 1!itl ~ >}<:, 7/i ~ ± 1~ JilZ fl~ j] , ml Mi I~ 3'.Vi :l:!Il ~ 14 
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6. 2 ~ti I fi 

6. 2. 1 56gJ!Af[I~:flH!lx~*~fil~-'fr rJHJ.1£: 
1 filfiiij)Ejf(~jJ ,f<Jtl,13t;f!l~JE·ti~>.K, ;Jt PJ~jf(~Af[I:i::J:l¥ 

r:p 1¥1 4!i-~ {ilf ~ ; 
2 w: 1* iiE ~ #J ;f!l ;t1J 14 i¥J * :/j(: , R. -r ;f!l fir :i': , ii rm mJ gc ~ ;f!l 

rli&E±m$t; 
3 w: ~ -'fr rli &E ± m $t 1* * :tP :JI rt: * 1T 1* r.llL 1* iliH1J ~ 

Nit o 

6. 2. 2 lliJE~#I: Af[I l¥l :i': 1¥1 !!£[OJ Af[Ifii'.§'.Jf! WJ;fR IXXJ, 1k.tlf~tk ff' IXXJ 

?t!Wi 0 

6. 2. 3 :7C£Jt:M[Irl!M±tlf~atrBJ ~W:Z~-'frJm:f'J OO*t1Ff'1E<Oli&f± 
g)HqI~Af[Itw,m; ))GB 50666 1¥Jtw.1£;9~, r;!6 W:~-'fr rJHJ.1£: 

1 JE'ffl'PF~ :~'id4r*:f~*tFBtrBJ~m:Pr 3d; 

2 tlft~Fo ,filJ:W~*lm:~ili '~~~m!;f!li@!J?,,~ -=f;Ji;(j\:t£ ·*!& 
1* ma 1* r.!IHtr nTh: o 

6. 3 WJ ml I fi 

6. 3. 1 :7Cglt:M[IB1, WJ$:@C:i':~W:~--frNit~>J<;9~, r;!6 '.§:~-'fr r 
JHJ.1£: 

1 ~~#J~M$1i~Jf!~#J~JJR#J~M8W~~:i':; 

2 li*m~m~fliJMC:i'::JJ.:rt; 

3 MJ3t, i&mr m mJ ~c• *~ '.ft1J\ r o. io%, 1BJ RE~ w: * 
T 200mmo 
6. 3. 2 ~ft.i!frli~± 00m7F~B1, '.§'.:(:ERerli&f±JJlOO 20mm 611 
:@C:i':]H~~ 4mm, fBJ Re~ lOOmm 1¥JM$ IXXJ o 
6. 3. 3 WJmJRJt:tJaI, 11i'JfFW:~-'frJm1T OO*t1Ff1E<Oli&f±~t1JI 
1¥:aTh:IE!t:l:~t&~J.m:»GB 50204 i¥J~J.1E o 
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6.4 )i~±Ifi 

6. 4. 1 !*;fJ ;t-;Ht::I: m ~if lJll fi 00 *:fffi ii <Oi M ± 1!ll: ::I:~ iff!Hffi lfU 
GB 50164 B{J*Jl\5Eo 
6. 4. 2 riM±3*if4'?!JtJ\tf¥,jgt1ftrJJlZ~iflJ\lfiOO*:fffii1E<OiM±l!ll: 

::l:~iff!Jtjfi))GB 50164 il'IHOIM±~:ft) IW:M!!I*Jl\ ti1 ))GB 50666 

B{j*Jl\5E 0 

6. 4. 3 *:i!¥iM±Af£:IIZ'.;m~iflJ\lfifiittji1E<OiM±1JU!:M!! 

Itt**Jl\W))JGJ/T 10 B{J*Jl\5E o 
6. 4. 4 riM±f¥if !f?g A:f~7.ffil.Jt 'ii r'<\'J :;f '.§::kr 35 "C ':ft{l£:;f '.§:;j\ 

r 5 "C, i'lffi.lt{l£ r 5 "C Ht, 7iM±1r*=l&i'§m B{J ~$WIJ1ff!o 
6. 4. s ri•±miflwr .mm~m:f&pg i;..c&.mm_t8{]~4'?!1; *W'F 
:MkB{J±m¥± ,mmmm7}(7~nfl 0 

6. 4. 6 riM±miflet ,JJlZ~ lf:~JJlTX1$ ,J:Efir$ 3:iff:ij_f4~~1irf!l 
'.:lt% ,Jt».Btm'~riM±*rnf B{j~,7j(o 

6. 4. 1 11 • ± m ifL :1:1: fi 11: * m :1tt 11'-, *if: m ifL m 1'1= if fJl\ fr oo * :fffi 
i1E<OIM±£!1i:fi;JIW:M!!I*Jl\111 »GB 50666 *Jl\5E B{J :5t Jf::J1H% !¥1t~ 
*,_t!f:mM±m~Tmm•±~•~wrmifl%$o 

6. 4. s riM±mifl-'=JWtGb~mt-tirlJllfiOO*:fffii1E«riM±l!ll:::I:~ 

i!Jtltji'i))GB 50164 f!l<Oi M±£!1i :ft) IW:M!!I*Jl\ m: ))GB 50666 B{j *Jl\ 
J:E>'~, jj!.JJJlZ~if TJ"HJl\J:E: 

1 llll*=ffl=l'JcWtGbIZ'.;; 
2 m ifL rnf lllZR Ht :it!: fr= Ve !*ff ~HllL 

6. 4. 9 ri•± mifLJ§" m».et:Ittfi1*r~1f t?, 1*t~1f t? PJ" *m riffi * ,;r1w. ,l!Jlt~1f t?Jf!J ~1f fi; 0 J2!f t'f 1f t? 1f fi;m~ mfJl\tmJ'k14, ff 
:1Ji71filt~lt Ai;J14t~,~ ,tt*~* ,:Mf!I1*fF~~~ o 
6. 4.10 1iM±1ft?~m~iflJ\l1iOO*tji1E<OiM±l!ll:ii:~tHffi 

i'i»GB 50164 f!l<OiM±~:fi;J IW:M!!I*Jl\t11 ))GB 50666 B{J *Jl\5E>7~, 
jj!.j m~if TYtl*Jl\5E: 
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1 ~Rstmm~~**fi~~#M#&~~; 

2 ]Osilf!.AA~:tft ,#rM~:tft:t#~BtfEiJ/G~YT 14d; 

3 ~RBt:fi1f#7j(~ C~:f:-Htlm ,~:tftJfiJ~~) 8"1%~·~~, 

# :t#1!Ujt± * OOM ~FJ o 

6. 4.11 7G~.li:Offi:I1i1iJHJEi!:t:IIAA o ~~~ ,~~~f:f:J~7(4:Bt, 
&'®f*l&#r!L#tMRf:f:J*:Offi:I~fi\!f:Offi; ,#iiEt!V~t±m~JllJ:::I: 0 :Offi; 
I~i1irfJMrOO **~ffE« r~ijt±JllJ:::l:~ffftl f~it ))GB 50164 '« r~fjf 
±~t1JI~:Offi:I~Jl\m»GB 50666 RfJ\\fifi.'&t~it<Ot~I~~AA 

:Offi;I~Jl\~))JGJ/T 104 8{J~Jl\JEo 

6. 4 . 12 ~ ~:;k:)Xt.7(4;Bt ,1[:ft:Offi;I f'F.l& 00~.'l::f~)Xt ~:Offi; ,~~}JO 
r~ ijt ± * 00 8"11* lli ?X~ , R Bt fl~~ :f:--t Im 5fil # fi;fJ :f:--t o 
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1. o. 1 :JG~.iitffl!:Imm;ttq:Jg Jlii:r9!L~ill1t~ & ~ ili :ft~ r.ffii.rt- ,.m*r.ffii. 
& JSf y_ffi\_ ~ $ o Jlii: ifiltl,~ 89 -J9: Ji ill ;f~ if r 7U 1Jl\ JE : 

1 ti!!.00£Mt.J~f*:ft1J\R.-t:k-T 500mm,~8it~!U.ii;f!li&mi 

~~Ji t£ i!itl ~ :tj<:,P: f~ Bt , '.§::it!: 1'T IJ\\ :l:m 1lii: ¥9!tl ; 
2 11ii:MAm.'i:~ft•illwmmm:1*mit~*~~•r£~* 

,/ifijJE; 

3 11ii:MA1r~mm:1*foo00*~~·~~89**~~~• 
ii\ IK , ifiltlii\ IK pg 1lii: 19!tl,~ ill tti: f oo :tf,;J ~ ~Ji ; 

4 ifiltlii\~~_t, Wit ::tr (o] rp 'L' IK ~llii:ifiltl,~ 1ft/f '.§:y -T 3 !l!:, 
tl'Uoo fm ~ 8919!tl 8,~1ri9:Ji tE RE £15tt.J * 00 pg 20mm ~ 40mm 1ft Ji 
!l!:, r~*it:1r (o] iBJRe/f ill:k-T lOm; 

s ~~BitMBAi9:Ji/f1rY-TlA,Hill•Hm~89~tt.J 

~~o 

1. o. 2 riM±mm:f*.m*•~ -rsfr.ffii.~$~~~r.ffii.itifiltlJJt1r~if 

r7HJ\\5E: 
1 1rWM-~MBA•mM±~~--Bt89Bit•J:E~M 

,~ ifl){ft ti M ± 89 A~ ¥.ffii. it ; 
2 ~tt.J pg$'* oo ,~~191u m, ~mm: ,~=t?1rlllJ tv:ittfr; 
3 '.§: rP: 19!tl 8 iJ.V! $ ~ * ~ at :J£ 1~ ifiltl B :tli 16- , § * ¥9!tl 8 ,~ ¥.ffii. it , 

8!3t~1-tEltl~ ,y.ffii.it~1-t~~%:fJT~; 

4 tlM±~tt.J rp ,c,,f:t:Jiiffil.it~ ~~-it~{~jJ\-T 20 °C Bt, 
ey ~ 11: ifiltl • 0 

1. o. 3 m~1*ifiltlr.ffii.!J.V!$ill1!LMJ&'~ ,Jt-ill~if r7HJ\\J:E = 

1 At~r.ffii.itifiltl•,•il'tJI/fillY-T 2 {X; 
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2 rfil~±~~L6 ld~3d l*J,4Jt 4h /FmLY-T 1 fJ\:;4d~7d 

J*J, 4lt 8h /FmLY-T 1tt;7d ~i~tlY.ffi't~:sR: ,4Jt 12h /FmLY-T 1 tt; 

3 4".Ylii'i~1f:WHBJ ,Jj)z±ftJJaili!tlY.ffi'tfk~L 

7. o. 4 i~tlY.ffi't:7Cf41¥J:ti:~R {~Jf' mL1'4it--rJ"tl ~J\Ji:: 
1 tJEk::ti:~{irJiJ:ili: <1Uf0' lfil Ji:$ lfil '3f mz --1:3minR IIDJi:~ 8{j 

~~f*g{g~; 

2 51tti~'.§:~9=11!JJi3f~ilHiHf'; 

3 rfil ~ ± ~ ifoL :::f 1~ .Ht! 1* ttr i~HJ\ft {4 R 51 tti ~ , ~Jiu.%~ :::f 1~ 
Jti!kRili!tlM:ftf4R 51 ili~ o 

7. 0. 5 i91JJ M: at 1r R Ht Wi ~ 1Kl: ili!L~ B"J m J3t 1f: ft Iii! ~ Jtlf 00mJ3t:7t1ff 
Iii! ~ o 1Kl: ~ fi ii[ 3'F 1it Ht J:ili: Rat tit 4f , 3f * JflLt§ J:ili: !xHJUl!f JJf!! o 
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A. 1 1!E~±~1MliHI-

1 
Qr = -+ Qor 

n r 

J:tr:ft: Qr -~AA r Bt8'9~f.Q7j(ft~CkJ/kg); 

Qo-7.Ktle7.K1t~,~~tS:CkJ/kg); 

r-~MC<l); 

CA. 1. 1 - 1) 

CA. 1. 1 - 2) 

CA. 1. 1 - 3) 

n - 1iftt ,*7j(ife£#, !:t~Hmf.Q~IEl~f!fHJ:E o 

A. i. 2 !Bt ~ :tJ t---1- J.K 1-t ~ ,t}, ii w: 1:E J.K tie , ~if t---1- , 5'r 1Ja nu m ii lifH J:E 

m•M~~~if ~~M~Bmili o ~X~BttMBt.~*~~ 

it•: 

Q= kQo 

J:t 9=t : Q - !Bt l~HJ t---1- 7.K 1-t ~ ,t}, ii c kJ I kg) ; 

k -~if;f---l-J.K1-t~Jftij~*·o 

CA. 1. 2) 

A. 1. 3 ~ 3;l\\ :% * Jtl ;m 1~'ttf}( l::J 1iJ m ;m ~ ~ st , ::f IPJ ~ii ~if t---1- 7j( 

1-t~iftil~*-~*~J:tH•: 
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(A. 1. 3) 

J:t r:p , k1 -~x!ttY<:I~ ii x>t m: 1¥11.k 1t ~Hftil ~ * iJ& , J:iJ" rte* A. L 3 

IIR{i[; 

kz - 1it 11t ;f:)f 1t5iix>tJJlZ1.k 1-t ~ iftH~ * iJ&, J:iJ" rte* A. 1. 3 

IIR{i[ o 

* A.1. 3 :;;r-16J m~m~~*1tmiJSJ!l~~ 

~ii: 0 10% 20% 

;fil;i;ll;:Y(( k1 ) 1 0. 96 0. 95 

liiilt.ffC k , ) 1 1 0. 93 

¥± '* r:p~:f!!:1'J~it*I .!l' ,~,Jlll:~tJ)f:-1-Jll:!l!:J'Gs * tt o 

A. i. 4 nu~±gfS~rlfilfl-J:iJ"rt:TJ:titJi:, 

30% 

0. 93 

0. 92 

J:\;rp: T(t) -r~•±~M t B;fi¥Jgfg~lffil.7/-CC); 
W - JR-;fJ;f-J.JiHiCkg/ m3 ); 

40% 

0.82 

0. 84 

(A. 1. 4) 

C-r~•± t~~ ,IjR 0. 92~ 1. O[kJ/ (kg • °C )]; 
p-r~•±W fl'. ,IIR z4oo~zsoockg/m3 ); 

m--!:3J.k~ffb#,~$tllffi.fl'.~:ff.:k1¥J*iJ&,IjR 0. 3~ 

0.5(d- 1 ); 

t-r~•±!!itMCd) o 

A. 2 5!! :fl- fi!i ll 

A. 2. I ~ $t {:$: t*J $ lffil.fj'. :% ~ JJlZ j] :IJJitJI: J:iJ" * ffl - £t ~ :5t7* ~:ff 
~~1tlft7* 0 

A. 2. 2 :ff~~ it1ft7* J:iJ" {! ffl :ff ~~ft it JI: fi ff~ § i!fU i¥J g}. :i1 ~ iiE 

1¥J:ff~ftfiff o *m-•~:5t7*M,J:iJ"~m•±m~!l'.~:5t~ 
• 20 • 



:E' T-~ ~& ~ t::.x , st IBJ ~Ll :5t -'fl :E' T-~ ~& ~ t::.t o if§ 4~ .::=: ,~ Et9 ~ % 
-'fl n-Ln,n+Lft~ k Bti'SJJ!., =- ,~Ej{]Yffi!_Jj[-'fj T ,,- l,h T ,, ,k:&. 

T,,+ l .H l , r~ :l1 t::.t st rBJ JB, * rBJ ,~ 8-9 Yffil. J3t r,,,H1 , ey rtc £ :5t J:\ 
* q~ : 

T = T,,-1,k + T,,+J.k • 2 !:::.t - T (2a 6.t -1)+ t::.T 
n,k+l 2 a t::.x2 n,k t::.x2 n.k 

CA. 2. 2) 

:a'.:*: a -¥!iitt±8'9~:ff~$,J& 0. 0035m2 / h; 

t::. T,, ,k -~ n m ~ ~ ft k st ~ Z !'BJ ~ J]J: ~ :II: YT F 1:. 8-9 
Yffil.rr o 

A. 2. 3 ¥1'titt±l*J$~~ft t1 ;fll t2 Bt~Ll~JJJ:~:l!:Yff"'1:.89Yffi\.£P]" 

rtcTJ:\i.t•: 

CA. 2. 3) 

A. 2. 4 ft tl't itt ± l3 if§ JJlL fit: I :t~ fM1 oo _t ~ 7JJ: ~ :11: JJr 1"' 1:. s-9 rliit £ ey 
J& t::.T/ 2o 

A.3 7,g £it jJ 

CA. 3. 1) 

:a'.:*: !:::. Ti (t) -~AA -'fl t Bt' ¥~ itt ± m ~{;fl: Et9 j!_ * rMi 
£CC); 

Tm Ct) -~AA-'fl t st, ¥1iitt±m~w l*189:ii~ rMiJ3t, PI 
Jii:l1Yffil.oct,mi.t•!lX:~¥9W*q~c oc); 

Tb(t) -~AA-'fl t Bt,tliitt±m~wi*lB"J*~ Yffi!. )jt, PI 
JiirlrMiJ3ttmi.t•!lX:~1Ylu*q~ c oc) 0 

A. 3. 2 t~itt±~~{;<fs:B"J~if~Yffil.£PJ"rleT:a'.:H•: 
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1 
b.T2 (t)= 6[4Tm(t) + Tbm(t) + Tdm(t)] + Ty(t) -Tw(t) 

CA. 3. 2) 

:r\:9=1: b.T2 (t) -l!PiAA~ tat .1~~±mm1*~if~7ilfi( 'C); 
Tm Ct) -l!PiAA~ t B1.1~~±mmi*l*J89:.iir'i\'JrMtlt, J:lJ 

JiJ17!frit:l:ft1-tt•~~l1J!tl*1~CC); 

Tbm(t), Tdm (t) -1~~±mmf*:it~U:ii~7!frlt TmaxB'f ,~1* 
_L T*B7MiltCC); 

Ty(t) -•AA~ t B1 ,1~~±®:mi~-S:7!frltCC); 
Tw (t) -1~~± m mi* till it 89~JE1Milt ~:ii~~ JE 

7!frJt,J:lJ•-tt••AAtat89Bf:f:!g7!frJt~~ 

!il!.~f:l:!g7!frJt C 'C) o 

CA. 4. 1) 

:r\: 9=t: ey Ct) - •AA :11 t at, 1~ ~ ± i&: mi 151 ~ 89 ;f§ xt ?:!£ 
%{![; 

e~ -1'ffii'tii\~~~T1~~±:.ii~i&:mi 89;f§xf3£ 
%{![,* 3. 24x10- 4 ; 

M 1 ,Mz , ··· ,M13 -~~tffii't~14 891~ iE * ~, J:lJ rt:* A. 4. 1 

•mo 
A. 4. 2 1~~±l&:mi;f§:Xf3£%1i89 ~-S:rMtltJ:lJ:J:t:T:r\:-it•: 

:r\:9=1: Ty (t) -•AA~ t B1 .r~~±89i&:mi ~--mlt; 
a-1~~±89~~!**~·- 1. ox10- s 0 

• 22 • 
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N 
w 

1k¥!e 

£fi!i 

lJiif 
1k¥!e 

f~~ 

7](¥Je 

'iii 
1k¥!e 

;kll! 
11( 

1kl!E 

ttlilrt 
lttit 
l}(l}E 

M1 

I. 25 

1.10 

I. 0 

I. 0 

0. 78 

7](¥Je 

grujj 

(m2/ 

kg) 

300 

400 

500 

600 

-

Jllt!Ji<: 
*~ M2 M3 II: 
It 

(%) 

I. 0 0. 3 0. 85 20 

1.13 0.4 I. 0 25 

1.35 0.5 I. 21 30 

I. 68 0.6 I. 42 35 

- - - 40 

* A.4.1 =1'15J~f4:1'1EUit±!J51:~~%~Piolf~.iE*~ 

*¥1 
:If~ ;f';tm; 

~BM ~lk 11(~ 
M4 ati'BJ Ms M6 - M1 

E,F, 
Ms Mg 

liJl 
r 

EJc J'fJJ :I: 
(d) 

(%) (%) 

I. 0 I I. 11 25 I. 25 0 0.54 0. 00 I. 00 ::t I 0 

I. 2 2 I. 11 30 I. 18 0.1 0. 76 0.05 0. 85 11' 1.3 20 

1.45 3 1.09 40 I. I 0.2 I 0.10 0. 76 - - 30 

1.75 4 I. 07 50 I. 0 0. 3 I. 03 0.15 0.68 - - 40 

2.1 5 1.04 60 0.88 0.4 l. 2 0.20 0.61 - - -

:If~ 
lJi;f)j :If~ 

M10 
~· 

Mu 
)Xl,J! 

M12 
(ml 

t!li.Jl M13 
(%) ('t) 

s) 

I 0 I 0 I 12 0. 84 

0.86 20 I. 01 3 I. 04 22 1 

0.89 30 I. 02 6 I. II 32 1.35 

0. 90 40 I. 05 9 1.14 - -

- - - - - - -



N .,.. 
~* A.4.1 

Jj(/lr, 
~!Jt JH!" 

Pf:!li; mm: irm Pf:!li; 
Jj(/lr, 

M1 
~It 

M1 *~ M3 M4 atriil Ms 
ffixt 

M6 - M1 
E,F, 

Ms 
~7.k 

M9 
!kl$ 

Mw 
~· 

Mu 
}XI.if 

M12 
£fill (m2/ It 

:i: 
l.lllt 

r 
ECFC WJ :i: (ml 

kg) 
(%) (d) 

(%) (%) 
(%) 

s) 

- - - - - - 45 2.55 7 1 70 0. 77 0. 5 l. 31 0. 25 0.55 - - - - - - - -

- - - - - - 50 3.03 IO 0. 96 80 0. 7 0.6 l. 4 - - - - - - - - - -

14-
- - - - - - - - 0. 93 90 0.54 0. 7 l. 43 - - - - - - - - - -

180 

l'.E:I r-Jj(.:f.J*:/£1¥1ffIJ~1'Jf'l;J{lf:t\tjlij)a]*(L)..':§t\tjlijfR(F)ZJ~, r =V(IOO xF) (m- 1 ); 

2 E,F/EcFc-l!CM'i$,E, ,Ec-liXIM'i J~~±i¥J~ljj.·1'£m:I:( N/mm2) ,F, Jc-liXIM'iJ~~±i¥JtltililfR( mm2); 

3 *3$:J;lit:Y(( lf~*>i) ~:1:-*>t:J;lft:Y(( lf~*>i) ~it;.fSJ.£:1:r:':i~~tJ*'f,~H!i¥Js :5t~ o 

Pf:!li; 

lliillt M13 

( 't) 

- -

- -

- -



B. 0. 1 tfil~±tiiJft5iitPJrtcrJ:tit~: 

f,k (t) = f,k (1- e-)!) (B. 0. 1) 

J:t 9=1: f,k (t) -tfil~±~:M t 8;Jfl{J1Jtf!iJilt:f.iFliffi CN/mm2); 
f,k -tfil~±m:J11:5ilt:f.iFliffiCN/mm2 ); 

r-*~ ,:flH'*tl!~± iJ\~iifO J£, 7Cii\~~W st, PT 

* 0. 3 0 

B. o. 2 tfil~±l!iJ~·tifoi~PJrtcr:7tl0J:t#Ul!Jf: 

11, ~ Af,k(t)/K (B. 0. 2 -1) 

ax~Af,k(t)/K (B.0.2-2) 

'A:r:f:t :a,-m~1*1!.*l1li!.£f"1: El ~:~Jftm}J fl{] ~itffi CMPa); 
ax-13li*if~l1ffi.£ ,;(£)7~~*~14rf"1:fl{J:fftJ3lz:}J CMPa); 
K-l!Jj~~~*~,IJ!;t K=l.15; 

). -~iff-J.xftl!~±mm5iit~Uj0j*~' A= A1A2 'PJft( 
*B.0.2-1IJ!;t{1[; 

f,k -tl!~±mm5iittjliffi, PJrtc* B. o. 2 - 2 l&ffio 
* B. 0. 2-1 :if'iiiJ~:li~~*1J.mtl:~li!IJiiJ!J~~!I& 

~- 0 20% 30% 40% 

!hl ;/;\/JI( ( ,\ l ) 1 1. 03 0.97 0. 92 

1i/m!hl <.<2 > 1 1. 13 1. 09 1. 10 

* B. 0. 2 -2 1lV~±mtl:~li!IJi~JfHli(N/mm2 ) 

rltlj!±5!i!JJt~m. 
~% 

C25 C30 C35 C40 

fik 1. 78 2.01 2.20 2. 39 
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c. 1. 1 WC$ Jii 89mM±l'lHLUil1$ 1i1CPJ rtfF 5:.\;it• : 

epCt) = f,(1+~)x io-4 • 1 ~~8 
.rt~: epCt) -~M7'1 t B<JWCW5n'V~±tlHLUil1${1[; 

( c. 1. 1) 

f, - tltM±V'iJili&:iHiJJt CN/ mm2 ); 

µp - WC$$ E,F,/Ec FcC/G:has:Jt~,:t!a o. 3%,JnU µ p= o. 3); 

d-mWJ1H~Ccm) o 

C.1. 2 ~:Jm B. o. 2 ~891$%V~tl:tm,:7GtJiJlffi:I~WE-fri'BJlle:PJrti:T 

.rtit•: 

[L] = l. 5 /E(t) Harch lat:,T2Ct>I CC.1. 2) 
'\./ ex I a t:,T2 (t) I- ep (t) 

.rt~: [L] - :7G!JiM!!:IWE-frf8Jll§:; 
H -mijf±~1}Lf*J!ji}t, jg:f;Jcf*~ ~~J!ji}t--f:315f!:Ilffi.~~ 

•tit M ± EIH~ J!1 JJt Z.if!l C mm) ; 
C -5'f-~}f[frl9J:897j(1JL'.:ft%µJtli}t-*~CN/mm3 ), PJrt( 

*- c. 1. 2 ~ {![ ; 

t:,T2 Ct) -~Mjg t B;f, tltijf±~1A1*tftir~¥Mt CC); 

E(t) -tltijf±~M7'1 t B1 ,t/t/jf±5!iittm-IcN/mm2 ); llJ 
tLH&iJ\!JFz~:zls:~J.mffl~ c .rtcc. 2. lht•:t-~B~U o 

~ C.1. 2 :if'fa.19~~J..J;R1)-.f9il' C,1lJl'{ft(I0-2 N/mm3 ) 

7r~* ~illl: JXl 1t :'tL {L.I; ~iii' Clo ~lU)_t 
ti-:Jll± 

Jli± 
liJ!Jll± 

~~JUUUI± l!C$7UH :fr illl: 

Cx 1-3 3-6 6-10 60-100 100-150 

• 26 • 



c. 2.1 r~~±5,'lf£m:S:PJft(T:r.tit• = 

E(t) = f3 E 0 (1- e_'P,) CC. 2. 1) 

:rt~= ECt> -r~~±~Wl:tJ t at.r~~±Et95''1f£m:S:cN/mm2 >; 

Eo -r~~±Et95,'lf£m:S:, i1I{!},(lf{:f'f>*~14T ~ff' 28d 
Et95,'if£m:S:, PJft(* C. 2. l lf{J=§; 

cp-*tt,ttHJ.iir~~±iit~~JE,JCiJ\~ttMB~·, PJlf{ 
0.09; 

/3 -r~ ~±~~-it t-J. xf 5' 'if£ m :11:1~ lE * tt, If{ -01IBiZ !;,( 
~~iJ\~ttM:tJ*,~~I**~~~~~JCiJ\ 

~ttMB1, PJft(*~a1Jt CC. 2. 2Ht• o 

* c. 2.1 1!VJ;I±.f£~;fUHfi~f!fl'Jtt~j_i 28d 11'.ta95~f:Hll! 

5iJJt~~ 5i!H11'- ii: C NI mm2 > 

C25 2. 80Xl04 

C30 3. OOX104 

C35 3.15Xl04 

C40 3. 25x104 

c. 2. 2 ~-it*'l-f~lE*ttPift(TJ:tit•: 

/3 = /31/32 cc. 2. 2) 

:rt~ = /31 -*1i111k ~ :S: xf Bil Et9 5' 'if£ m :m: iml :m: 1~ lE * tt , PI ft(* 
c. 2. 2 lf{{i[; 

/32 -1it m *1i ~ :S: xf Bil Et9 5' 'if£ t~ :S: iml :m: 1~ lE * tt , PI ft( * 
c. 2. 2 If{ {i1I 0 

* c. 2. 2 ::f'liTi'.1~·~~*11-~tt~:!iif.JfH~~ 

~ii 0 20% 30% 40% 

;f;J~:Y( (,8 1) 1 0.99 0.98 0. 96 

Jiiif;f;J(,B 2) 1 1. 02 1. 03 1. 04 
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n 

a, Ct)= ~ ~ t.T1; Ct)E; (t)H (t,r) CC. 3. 1) 
i = l 

Arf: a,Ct) -~Mt Bt,miftf*!IH!~rlffi.~f=~§~'-HIHfrL\ZjJ89 

~ i-tffi C MP a) ; 

t.T1; Ct) -~:Jtfl t Bt, ~ i i-t• 13:~ mm 1*1!. * l'lfi't~ 89 ±!W 

S:CC); 

E ;( t) -~ i i-t•IK~.~M t Bt,t~M±~!fi'i'.t:f~mCN/ 

mm2 ); 

a -r~M±~llt'**~; 

HCt,r) -~Mr Bt .~ i H•IK~F~B"J~!RL\ZJJ~~~t 
Bt89t~5m*~, PJft(* C. 3. l lltffi o 
* c. 3.1 i~U,!±IY-.lt~Si!!~~ 

r=2d r=5d r = lOd r=ZOd 

t H(t,r) t H(t,r) t HCt,rl t 

2 1 5 1 10 1 20 

2.25 0.426 5. 25 0.510 10.25 0. 551 20.25 

2.5 0. 342 5. 5 0.443 10.5 0.499 20.5 

2. 75 0. 304 5. 75 0.410 10. 75 0.476 20. 75 

3 0.278 6 0. 383 11 0.457 21 

4 0.225 7 0. 296 12 0.392 22 

5 0. 199 8 0. 262 14 0. 306 25 

10 0. 187 10 0. 228 18 0. 251 30 

20 0. 186 20 0.215 20 0. 238 -

30 0. 186 30 0. 208 30 0. 214 -

c. 3. 2 r~M±mmf*£*11ffi.~ijf:S:PJrtcrJ:\:H•: 

t.T1; Ct)= t.T1 Ct)- t.T1 (t - j) 

• 28 • 

H(t,rl 

1 

0.592 

0. 549 

0.534 

0.521 

0.473 

0. 367 

0. 301 

-

-

cc. 3. 2) 



.:r\:9=1: j - mi lt•IK~±J5"*(d) o 

C. 3. 3 tEJllli:Iii1*1lfi~ ,-Jijc § ~~J;Rfili:j]-tfL f:iJtti:r.:r\:it•: 

a,max = ~ E(t)6T1max (t)H (t,r) 

.rt 9=1: a,max - -Jijc § ~~J;Rfili:j] (MP a); 

(C. 3. 3) 

t..Timax -71VtE±m~Fof:iJ~~ilil~89-Ji7cJE~U!i't~CC); 

E(t) ---SJ-Jijcj!_*f!a~ t..T1max ;f§xtfili:~AA t Bt,7/"i~± 

5!jj.'i1:~ii(N/mm2 ); 

H(t,r) -~AA rBt,m iit•IK~F:'.t89~~3R:Iili:iJM~~t 
Bt89t~5filj;Wc, PJtti:* C. 3. 1 !l:t{i[o 

n 

a.(t)= la µ~t..Tz;(t)E;(t)H(t,r)R ; (t) (C.3.4) 

.rt;i:p: ax Ct) -~AA t Bt, IE! ~-&r~Z'fil~, ttM'~~3R:1k14r t':'.t 
891.JLiili:iJ CMPa); 

t..T2; (t) -~AA t Bt ,t£m i itj}IK&r-9 .m~1*~-&r~Z'fil~ 
w~iiCC), PJfti:2Js:~~m:.rtcc. 3. 5)it•; 

µ-7/"i~±wrst~tt.mt 0.15; 
R;(t) -~AA t Bt,t£m i lt•!K&,:JH~J;R:w~~**~L 

c. 3. s 7fi~±m~1*~-&r~Z'fil~w~iiPJfti:r.rtit•: 

t..T2; (t) = t..T2 (t)- t..T2 (t- j) 

c. 3. 6 7fi~±:JH~*i¥1~~J;R:j;WcPJtti:r.rtit•: 

R ( t) = 1 - ----:---;::::=1 ==---:-
cosh ( I ex L ) 

")HE (t) 2 

.rt;i:p: L -7fi~±m~1*1¥1*!3tCmm); 

(C. 3. 5) 

cc. 3. 6) 

H -7fi~±m~1*89 }!j)}t, :7g:!;Jc-f*~~iW:J3t--SJf*?i\ft_&~ 

•7fi~±f.!H);(J!1J}tz)f!l(mm); 

C. -j~~"JJ;R:Ji-!m1¥J;j(f-5f:%1XJtlJ}t (N/mm3 ), PJtti:* C. 1. 2 
J'&{j[o 
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1 ~~~ft~fi*~M*x~~~~~.~~*F~fi~~ 

lllJ i¥J Jiliiil i_5l ~ i!O r : 
0*7.Ki~Ft~, ~~J!:¥ffi\t~PJ i¥J: 

iEWiiil*ffl" &,@T", & Wiiil*ffl"F~"; 
2) *7-K Ft~ , ft iE 'M"m t5r. r :1:0 m: J! :¥P fi\t 1¥1 , 

iE Wiiil*ffl" J:ili:" ,& Wiiil*ffl"~!:ili:"I!.lt"~1~"; 
3) *7-KftWWJ~~:Jf ,ft*f4i!f PJBtl§")'GJ:ili:J!:¥f{i\t8"J: 

iEWiiil*ffl"li", & Wiiil*ffl"~li"; 
4) *7.K~~:Jf ,ft-1E*14rPJ IV-J!:¥Pfi\ti¥J ·*ffl"PT" o 

2 *x~:f!f ~J:ili:fti:;it:ffil~ :kt~iiJA1Ti¥JEJt!~: "!:ili:Z-4il······ 
i¥J1]1£"I!.IG"J:ili:fti: ...... :fA1-T" o 
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« iff:imr~M±*it*1tU~iJ\~1Jrt:t~l1t»GB/T 50080 

« iff:imr~M±f7~'11H~iJ\~1Jrt:tf.f'i»GB/T 50081 

« iff:imr~M±-l~Jtij'l1H~*'1i1 ~'11H~iJ\~1Jrt:tf.f'i»GB/T 50082 

<O~ M ± 5'~ :ba ]f1J £lZ ffl tt: 7f( :};Jl\ m; »GB 5o119 

<O~M±JJJJ::lt~1fftltf.f'i»GB 50164 

<O~M±~fj;}Il'iJlID:IJJJJ::E:~i&J;Jl\m;»GB 50204 

«r~M±~tiJil'iJJID:IJ;Jl\m; ))GB 50666 

«:imfflE1~t!.:Jj(1Je))GB 175 

«ffl =f7j(~)fl:Jr~M± i:f'.18"1~1;Jf!:1JDGB 1596 

<O~M±5'~:ba5fiJ »GB 8076 

«J:!i!f¥.1~M±»GB/T 14902 

«ffl "f 7j(~)fl:Jr~M± i:f'.1B"Jl§L1-t~ 1?1it11U'Jt »GB/T 18046 

« ~5£ ~ '11H~1~M±ffl 1it*15'~ :ba ]flj))GB/T 18736 

<O~M±**JlID:Itt:7f(J;Jl\;j¥))JGJ/T 10 

« iff:imr~M±ffl~ ,-:fi JJ:U:S:lkfft~1Jrt:t~f'i»JGJ 52 

« iff:imr~M± !Cit lt~it:};Jl\;j¥ ))JGJ 55 

<O~M±ffl7.Kt~f1t))JGJ 63 

« Jt'.tfl:I;j¥~:JtEjJ]{[I:};Jl\;j¥ ))JGJ/T 104 
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Im 7c 00 fJ~ tit~± ±-ff!. 00 5G f:ii J]tl!; I 

tt *~_mm: 

GB/T 51025 - 2016 



«S:koo fJO!V~!±Jf!!. oo:7G8M!! Itt::t: mm: ))GB/T 51025-

2016, ~{l:d}~1J£5 J!i9:$ 2016 ~ 6 A 20 B ~~ 1182 %01!r1lt 
f1L2t1iL 

:;$: 1Je m; iM iT U: fi r=P , 1Je m: ~ illtl rn ~) iz ~ ~ 1iJf Jt , 1"' Jr ,g, ~J!i T 
S:koomm•±Jf!!.ooxaM!!Itt~Ifii¥J~a~~.~at#~T 

;fl"*- 00 ~i :fi ltE ~ 00 )'~ )'G *:fl} lfE 0 

:Jg~ -T) :k 19: it , Ml! I , f41iJf , ?¥: t5t ~ 1(! {ft ;fl" *.A !Ji :(£ft ffl :;$: 

1;e m: at~~ iE :PJH 1_mfm ~ 1ft fr~ :>c1Je1E • «a* oo fm~ • ± :1:-ig oo x g.iiM!! 
I tt: :t: 1Je rrI »~iii~ ~lU:ti: Jlf , "'P" , ~Ji@! ff~ iii~ T :;$: 1Je rrI i¥J ~ :>c iJl ~ , xt 
~ :>c 1Je 1E i¥J El i¥J , ftdf.!i ~ l?dil fr r=P rm B: Jg i¥J ;fl" *. $ r.m U:t fr iJl 13fL 

m~x*~~~*~mm:J:Ex~~i¥J~~~n.~~ftm~~:7'1 

l1\M~tl'.HIUJem:1Je1Ei¥J#~ o 
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i ,t!f, mu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . c 3 9 > 

2 ;f(];g-iftlr-f-'i} ..... .. ... . . .......................................... ( 42 ) 

2. 1 ;;f:i-! . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( 42 ) 

2. 2 ~% ....... ... ... .. ... .. ... .. .. ... ...... ... ..... . .. . ............ ( 42) 

3 ~;zjs:.~J.JE ... .. . ... .. . ... .. . ... . .. .. . .. . ... ... . .. ... .. . ... .. . .. . .. . ( 43 ) 

4 ;fJ;,j(;j-,l!!iCH~,ffitl1}R:IEtiitr ····· ··· ····· ······· ·· ······· ·········· C45> 

4. 1 -f.Jl1JJl1.JE ... .. . ........................... ............ .... .... . ( 45 ) 

4. 2 jjj(;j:J;f'-J.~3:11: ...... ..... .. .. .................................... ( 45) 

4. 3 WC-ff tl:; i&lit · · · · · · · · · ·· · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · c 46 > 

4. 4 1M*1Z~~ ·· · ··· ··· ····· ·· ··· ······ ······ ··· ·· ·········· ·· ··· C46) 
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