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~2.5 D> 2.5 

~jfi 0.6 0. 8 

?~ iii 0.8 1. I 

Ji!£ltitl~i0~2~1¥J~2:g,OH~U~t& J. 0 

*?ii, tit&, tl~IBJll\UI, 2. 0 
?~ ;iE /ij lllUi 

P fl ( * llB ~ m~i! llJlfHHt) 
2. 5(iltttlff;fl~fli)) 

2. O(iltI~~tlff;fl~fB);.t,R?~) 

?~tiT(*l!a~fli!llJlflll*l ~f;l'~At;:ijil• 4. 2. 21¥:1~~ 

mw 0.5 0.6 

?~ll 0. 6 0.9 

Ji!£itiill!t~?~2~1¥J~S!~?Hltlt& J. 0 

*?ii, tit&, tltlfBJllil, 
I. 8 

?~;iE Iii Iii ll 

Pfl l '*llB~m~i!llJlflll*l 
2. 5(iltttlff;fl~(B)) 

2. O(iltI~~tlff;fl~fBJ;.tp?~) 

?~tiT (*l!a~fli!llJl$~) ~f;l't;At;:fa;il• 4. 2. 21¥:1~~ 



4. 2. 2 :::f' liiJ ~ icJ , :::f' l5J m tm w fJHt iY-J 9~ m ~ tt.ir ~ ~, :t: ~am tt.ir 
~~~RT!A!J't~Mttml~ft~ 4. 2. 21¥-J~)E o 

Jl~ 

f*~~ft 
< 0. 40 

f*~~ft 
> 0. 40 

~-

~~~2 ~~~~-~~-~W~lt*mftM•~­
;t:~mM•~~~m*~Mlt~~ffi 

~tF.t~ft K 
;t:~B4'1J.l~ft SllGC 

iYlliii~ lt [W/l m2 • 

Kl] (3f<' l!i iaJ / jfj' :It iaJ ) 

'illliii~tt<o. 20 < 3. 6 -!-
O. 20<iYiliii~lt<O. 35 < 3. 2 Jt:~<o. 40/Jt:~<o. 44 
O. 35<iYiliii~lt<O. 45 < 2. 8 Jt:~<0.35/J[~<0. 40 

'illliii~tt ;;;:,o. 45 < 2.5 Jf:~<o. 30/Jt:~<o. 35 
'illliii~tt<o. 20 Q .2 -/-

o. 2o<iYlliii~ tt< o. 35 < 2.8 •~<o. 40/Jt:~<o. "-' 
0. 35<iYlliii~ tt< O. 45 < 2.5 J[!J< 0.35/ J[!J< 0. 40 

iYlliii~lt~O. 45 < z.3 JC~<o. 30/R~<o. 35 
<J.i]]!jjj~ 4% < 2.5 < 0. 35 

RTm;lf 
i!Mtt 

;;;:,o.6 

;;;:,o.5 

;;;:,o.6 

;;;:,o. 5 

~0.5 

Jt: 1 •~a<.J"3)<, l!i"mJA*~l!ifi:lt 30· 1* 30°J£ fiifi 60°1 * 60°J a<.J m: 111, 
"ifi"tiJAififi* 30°£fil!i 30°a<.Jm:111; ":lt "tli JA:ltfi * 60·£ flill!i 60°1Y-.l 
m:111 , 

2 ::t: ll!HftF.t~ft=Wil l f~H!i!;if.tl l *~l't.J::t:l!B~tF.t~ft x 9~illl!B~fl::l'f.J 
~l!B ~ft, 9H~~El ~fl::l't.JillP8 ~ft~llft~ c i.tJl; 

3 ~&~OOIY-J3)<,£!i iaJ #iY&W•ffl•#illl!B*•; 
4 iTiliii~lt~O. 45111 , ~&~ fBJIY-J9~iT~&W!lffl•9~ill~B-lfo 

4. 2. 3 IE~~;f1J~I·~ff~~~i.-l';l.'T-J.U~il" "f 3'~ ~Jil.~ : 

i •~4m1*%*•m-tt:ti:ffl~ o a<1~Jil.~i.-1-n:rifr1 5:£ ; 

2 *=~~~--~~~w~~tt••~~~·~~•• 
n . •~~•••~~*5mffl~ E ~-~~fitt~ ; 

3 ~~TV!*°7'~ilM~~~--~,IE.*fiiffE;& 4. 2. 1 B<J ~{i[~ 

J.J( , {E!~ffittmt~ 0<;;2. o Eft , ~~P.TH ~JfJrl!~1~Iiii.t~JiH't1 » 

GB 50176 *~~~El*°.*, ~7'~Ji991Wi~iitt~* ; 

4 ~a , m•±•••u•~•B9*•-~w~w••P 
~2ookg/m2 Ett, PJ~ttJt: ~fflttmt~ • .tr~i-A~7'~:1tl, ~we<: 

~ffittmt~m.@~*; 

s ~mu•~~~tt~~~~ffl~ F~m ; 

6 ••w~~~~•~*•~~~ttn; 
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7 5'rii < 1!lffi~:JY:;~:tfAD 991~~.¥J:t, :;t~~~rt.~ .¥ ~~1liiJ .!A!. 
7t~M ltiiJrP:.2$:tff-?tffl~ G :Ql;ffl . 
4. 2. 4 9~it&~B~iltf.J9:~tt*~E2~~1®~~il«~~9Hlfi! 

9:~, 7J<l!; , mJXtffttft~*~&~W!IJn)~))GB/T 7106 - 2008 if! 
~ 4. I. 2 ~tf.J~'.iE , #SZ~.fE 1'911~* : 

1 1 o ~ & i:l ..1: tf.1 m ~ 9~ m & ~B ~ n tf.1 9: ~ tt /I' m ffi r 
7~; 

2 10 ~i~l'tf.Jm~9~i1'&~B~iltf.J9:l!;tt/f'E!Zflir 6 ~o 
4.2.S .@fiit1Ji:~E:~ii8W, ~~fl8iTBt , lilZ~*""fjtl 

#(I.~ : 

1 WB9~~.¥~~f«mztt*tim~ 4. 2. 2 rf:ill9fflmzffi 
!J\ 10% ; 

2 rr~il~iii~ltet , 8W~WW-~~ft®*~*i1ii~ 
i.t:J+; 

3 M8W~~M~J:m•,""F•·~-~.lilZ*rr~-~ 
111!, .§. ~itfil~Jll!Fo• B9~~.¥~~J.ill1cr 1. SW I ( m 2 

• K) . 

4.3.1 ~ilt5'rW'.fi~ii:5'r~ 11a , liiletJ.illmJE.:t(3t·ti~>J( . ~~ 

f11Ja<Jm?, ~~ltTiiI~ie3t~1iiEi1ii~r675b5'r~ 1iEat , J.illiAX£ 
mlJE.*;f;'Ffl~ 4. 2. 2~xt5'Hif5'r~llB8~~>1< . *=fflT~~ , rp~ 

:fJJifflP'ltt~~a , s rit~B95'rW~~~.¥~fJi:~ 4. 3. i uHrf~.IE . 

!& 4. J. 1 .iEiliimzMH.ig 1iEB~m~m~~tt-JflJ1E~lt 

0. 85 0. 95 

4. 3. 2 5'riT1r*=JfJ1f*W. 
4. 3. 3 ~iiiE:*=JfJfi1t#i~iii~~"*·~~illi.IX1.~&iii 0 

4.3. 4 lt$t5'r:l&i~/®!~;fif*iffil~~*~~~::J(, *' W5'Ht:i 
~~tt~lilZ~*~rr~~~m « ~m~1Jl:~I~rrmm» cs 
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50176 (l{JJ;.W.~ . :@1Jt7'~Jl1r*=,ffff9tl lWi~-OiH1fA~Ji& : 

1 7'~*001I*=YfH~f5'dlfiHi ; 

2 '.R*= ffl 7'H¥ 71ill.:©i: § i'ildlfil .f* .¥ , /f' '.fr*= H~ ~ ~ rlfil ~ .¥ ; 
3 11'.*=ffl•K•~--~-~~~~~ma ; 
4 *=ffl~fLfJit~1¥71ill.7'~ !i'MElt, J.i!Zil.tfift~~;l'): . 

4. 3. s 7'~·~~1Ji:p1¥J~!Ji, 7~~±. mA7'~~MJ~WS~;f~~ 

~•••mmz~1¥•~•,-f¥~a~•m•~7f'~~~~m~• 
!l.Jf ~~ffl:bn~i-M:Yl9i: . 

~i6 *n••~•~H~•oo~.mz~Mm~*@~••· 
Ell*= YJB!f! tt 1:aHLf,t *I- • ~ Jt@ ~.I& :9'U.i1 *11 it;: !;l , /I'~~ *=RM( i1E fi'.P 

M~CW>a. ~*8~1r*ffl~H~~·ft•,·~-*~R 
ftnlilt . 
4.3.1 :tJ~rBJ. jEJiii. it~fBJ. rmfl~0:J~rK~1I~.milf:TF.Ja 

(1<]7'~. 0 
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5. 1. I {tt fif 2iJf;J1¥.J *tit 1J ~ Jj)Z .t& !(ii tt ;;fC iZ ~ ?t t1T liJ :f.1' m ~ n[ii] Vf 
fft~,g.~ miiffl~ o 
5. 1. 2 A4it T~tl~14at, 1*1±il!$t"i'lJ*Jflmi:f1~~2il~*~: 

I JJ..;(;fllfjlj.1:_~S;f1Jffl~14; 

2 lt1Jtfflfil:;(;f PJ ~ cp 5f1Jffl 1¥.J~~; 
3 ~tt;;fC~~*~*ffl~cp~@2~*t!t~~~~l¥J~~ 

5. L 3 ~Zt~ lft~flf 2~1¥.J Jt1JUS)z ~ 4i1=1'-~ ~ 2 ~Di fBJ :i~Hf ~ * ~ ffJ. filf tt~ *1lR *~:rm~ et~ ffJ. ?JHt1+ o 

5.1. 4 *ffl~9='~1!i£~atjj)Z~_1lltf-fil~l(t: 

1 m 111 .65- , ~ ~fJI.Dr *13 ~ , :It.~ it'll fJL ffi Jj)Z :i~Hf ~ hl ii-_rit. fm 
filitilf Jj)Z '@.ts T ~~ l*1 ~ : 

0) ~&*41¥J71U€:Bb 

(2) 1Mftf1L, ~PF**.&~ati~u:Jt.~~*1¥1ff.r~£1:; 
(3) ~cp~ft <~> *t!tB<Jf~~ Of.~) :fil; 
(4) *~*:l: o 

2 *m•i:p~•*1l~Sat.~••m•1¥J~•~~•Aa 
~, J.i\Zi:9:fttt::lil:*1l~itl:tt2•n o 

3 J.i\Zi:9:m*~C.P>S~~M.&?t.P~C-)filtf-fil&ft o 

5. 1. 5 #;cp~lli2iftl*tfe'.§'.*ffl~mt ·· ~' ~**~;fa~~* 

*tffo 
5. L 6 *ffl*~J:.\: C.P J:.\: cp !k:> 2irnJfl CfJL~JV :iltrr~lli2irnJ 
at.•~~~,tt~~~J.i\Z~,g.oo*;forr~~rr~~~$cp1¥J~ 

~~;*ffl~~~~•1¥J*ffl~~~4itat.~~~*~~~$J.i\Z 
~,g.®**1lrr~~rr~~~$9=tl¥J~~ffio*mmi:p£~~~ 
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~.~~-~~<•>•B9mm.~tt~~-~~~~-~fi~ 
~ft~ ~tr-fi ~ 8-9~.J.[)'E{JL 
5. i. 1 7f'~*m1l~~•:a:~~~m. 

5. i. s ~fM~1f1Jmtiii:$ItRm~iJ!J~m..&m rs1'.2im1t.#~ml..lE r~tl 

~>lt : 

1 ~tt~•*m~•~mB-9EftW~ . •~~~..&~• 
*ll'.; 

2 ff#f8J'.2~ff89~~~~-~J3r7f'11'.;W:i::J: Sm; $1fHJL~~~ 

mnc'if~~*J3ri!l!J~Il£r~trJ.fi;JB9f-tJm~B-1'~f~T- 2. so. 
5. 1. 9 :itf ~ f5l!ffl B9 m fBJ '.fi * AH?J M fJt Iii~ iffll M 5Ct tiHiiHt1 ffi ~ -€l­
~ ~~~-~~;OOa~mB9&00ft*mm•~~@~-~~. 
5.1.10 *Jf.JmM~~~iliiB9U!$1:. • Cit> ~J.&fJimfBJ~!l!Jl:i&t 
ft@litf, 4i1'-MfBJ~~!f!.~!l!t£11J1J. 

5.1 . 11 1Jt~~·~m'.fii&tf'tjf.JXl.~:Zl. :tE~f'Ffti.!fll'J'.a'.*f!HW 

•@~~~B9&.JX1..m.JX1.~~•~•w. 

5. i.12 *~0m:lt!!r~$:tmi¥JJili.JX1.~m. 'R-*!tS19!J+J'~&xtJili 

JXl.1/L~:?'!)i<BtJa~ C~~B> t£11J1J, ~~~ti::~j)g 89 CO ~.ffl'.U! 
fi Fl ~~fit£i!l!J . 
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6.1 - ~ 1m. ~ 

6.1. 1 ~t4t:1Jc.~U1EB9111KbitrJ.ilH~fil-:£1Jl.fi~~~(fE «U!1JUfi7J< 
t4F7l<i9:i.t~.mm » GB 50015 *11 ((~ F§.ill1Jtl11J<i&ti.t~rfln> GB 

50555 89~ 5d~~ 0 

6. 1. 2 f!~1NK51A~, A.P~J.i)Z~fVJ<*, f!~%~1R~HJ 

Jj(J.i)Z*~i9:Ni.ttii:JJ<~ , Jj(~~~mz~il-•fiOO~~~ C@1Jt~ 

lKfll:1ki9:tr~m: » GB 50015 El < ~.fflil!1Jt1'7l<~tr~~ > GB 

50555 897fi ~~~ 0 

6.1. 3 ~**M·«H~~*~~Jj(JJi.tiH1t~~~ I ft-1*iXEi9:tr 
I&r**~~••IR · **•*~~~~•fiooa~~ «M* 
~'L'*fm• ~iEfi'Jfl 1lfMi.5ffft{a)) GB 19762 AA1,}E 89*1'iflliif 
fftffi . 
6. 1. 4 .TI~~~'jf{}tlfe{tj:J.i)Z~i!JN.fiffil~~(f€ ((l)Jj(~f=rfliii 

r!Ht#~{tj: )) GB/ T 18870 atFA"~;l:~XE . 

6. i. s :1Jn.ffi?t!Kfft1J< t'fJ.t:71<7i!!Wl:JJ<~lia<J:f~JJ<~, ~'li1.!Lll<~1Hft11< 

(fJ ti:\* ~'.§:i9:~** 0 

6.2 ~ * ~ ~ 
6. 2.1 ~11<*~J1LJt:?t.fU.ffl~iHA~1J<~~JJ<.ffi]iJ~1ft11< . 

6. 2. 2 jj)Z*fflilJ.1£19~71<*#t : 

1 ~~#i9:~~w71<~89~fi, E:*m~~*m*11XE~* 
*~il~71<89~Jj(fij:\ ; 

2 m~~#~mB9~1R.E:*m~.ffi1ft**~ ; 

3 *ffl~~~W~71<89~7l<fi:tt~.E:*fflm.ffi~fil~71< . 
6.2.3 ~~}l1Jt~ns~1.K*~mz~~?t1R , ~~?t!Rmz~il-r 
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~-~:&*IKA~TI~ftAE7J<~~@7J<ffi~~:kT 
O. 45MPa ; *1Ki:kJ&iJ~~B<J=8'iS*B!Z~V~llii&!:Jltli , ~"l-iE~ffllJ<g 
.EE.iJ~:kT o. 20MPa, _EL~$1J\T .FH7J<fr#A~>J(B<JitHl£lliiJ. 

6. 2. 4 J81i~~A.FW8~1~7J<.ffiJ~J.ilZ:k-T o. 35MPa. 

6.3 ~ * ~ ~ 
6. 3.1 *.FH~"F~J.ilZ•7J<~UfcB;J', ~·ii'i'.§:~'~i!I~7J<JfJJj(:fft{iTI' 

:kB<J.fB7J<,~, Re~zB<JJfJ7J<.~:&.~JfJf.tl1l!S1Ja:tt.~~t1t . 

6. 3. 2 J.ilZ~tHi19!JfJ~.~ - ~fmitL •mt, £ft!P~J1lL&.Jl~~m 
~~~~l!!Ji'&~7J<:ba•i&!:*, #mi.~1l-"f~tl~..W.~: 

1 -~*~- ,&~Jt*, ~·~;W::(!f, ~ffl*1JJfJ$rei, 
i)Jj(; 

2 •~•*~mn•~~·••~•~m~7J<~mnm~ 
~ii::kT O. OlMPa; 

3 7J<~MftB<JM8ADW..t.J.ilZ~fi~~ti~&fl1 

4 f-t-7J<M3t~ftB<J~~ftltbJ<J.ilZ fill i&~.f!Jffin.X~lf19!ffl, 
~~# Kt!:f!FJ'i!l . 
6. 3. 3 1!.~7J<1~J.ilZ.*t!CJ.ilZ:ff i'tHiEffl7J<,~6£tft, ;ft.~7J<f~7J<BiiJ.!fZ-.OO 

(J9ff;iAfl!, #1.ilZ~il"f~tl ~..W.~ : 

1 ft, Mll<*t!t*IKJ.ill- •; 
2 ~ft,M71<.*t!C*IK-•~m-~.:&.*m~E7J<~W 

..ti&!: nr tmJ j.\ ~& ~ ~~.ffi m:nm: , 1* iiEffl * R.( :tl rt , 11.~ * #l7J< Bin 

.!fl-~ ; 

3 JfJ7J<g:tl~, M7J<~7J<.ffj]if:~'.§::k=f o. OlMPa; 

4 ~JfJ7J<~:tl~i&!:·~~lliif:~ftB<Jm~ft,™~~. 
6. 3. 4 •71<~1.ilZ.*t!CJ.ilZi&!:ftWlf.*t!f: 

1 •"F•*~mi..*t!till*mm~wff.~~-T~-~•• 
-=f.g;, ~1if~~WB<JM7l<•lf; 

2 ~*ffl~ffl7l<~Mi&!:§B<J~8M71<~1.ilZ.*R~. ~~* 
fjf:kT 15m B<JJ513:~1X, E:i&!:ftWlf* ; 
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3 3t S ~~13tJ.))z~Jj(l¥JtrBJiF~~' 5[1E:*}j[7f''.§'.;k=f 8mo 
6. 3. s m1J<~ff~:i!tl¥Ji$JiliiZ-Oil:i1'"EWJiF~:W:, Jf~il-~~tl~.m.5E : 

1 10~= m liiJ• i$ It; 
2 ~*ffl!i'iJ•i$•~m•~ . mJt@Jt~fi-~~m*ffl 

~ti iJllil "i1i f{jJ , 71flt t£ ~ , ~mt.= ll!i ~1#!: iiE W JiF~Ol~ (IY fft:Mli ; 
3 ~m7t!fC7t~ift3C-~7f'WGmL~*:fff-?tE 6. 3. 4 ~$!} 3 ~1¥1 

W*Bt.~~~WWJiF.~~·*•~t£~~Am• ; 
4 ~*ffl~ffi~*~13tJtat , J.))z~~~*~l¥JmJtWJiF; 

s ~*.mm1JcbJc1J<m ~m1Jc:hoffi1fi ~* n<1~ i:p ~* 13t}))z 
~t/Eet, ~JiF*m 13~7t:bD.ffi*il' ffl, @)Jj( f~ilJ ~if!t£AAJ~jjft 

:fitt£f;!J l{jjt£f;!J@I7J< mt:Q: 0 

6. 3. 6 m1J<~~'lf:i!t*1~~J.))zf$~71flt. ~rAimJIJ.!fJ.))z~-tt;HJfl 

JE, #.1!'11£-=f!)f.t~ H i¥Jm~ o 

6. 4 -:P- * H ll-

6. 4. 1 0;.l:t;:%EJT.:E~fBJ'..§:*Jfl11Jj(~ffjtJJrj.\';, ~OJJ!IJWt!i:ff x, tr 
~~~J.))z7J<Jlj'lj*1~J.iiZJ:t/tttt9i;AAJ1Jv@!fl, ~J.))zj.\';j;:fJ!fi*~q;-;1i"Jj(fl~- . 

6. 4. 2 7f'q4}f.ifUfJ-1Xfttilt*r 6 7tl¥J:k~$ . 



1.1 - JN~~ 

7. 1.1 1=1~.t=c*~B9i&Htmz~7n~JJJ1 , r~~~~ . 

7. I. 2 it!.9.*~!Ll~J=fHt#;'eitL .QX~~ , iiJf1L :w1*€fr.t;, il'rtit 
fily,~~~'~7n~JJJ189~~~£ . 

7. 2 ~~J@~ttf 

7. 2. 1 1ill~tH~ ~ :it!!-fjt it!. ~ftt- , ~ JJJlliffJ }:E ~Et! it!.ffi ~ ~ • 
7. 2. 2 1ill il!fi it!. jJ :fn. filj tf-;lf , ~ JJJl ~ ~ ~ .ffi ~ 89 ~ fi ~ii~ ill , 
1l ~iiE~.ffiff~ff :t£~7n:Jgff~~m; EID rJ;J . 
1. 2. 3 1~tftcit!.*~~tt-1ill~iff~tl :AAJ.}:E : 

1 ~1IC~P.Jf lill3lli:fn. ?i1f i:j:l,c,, , ~ PJ~ffii~ f~1Et~~~~B9 

*JJ[ ; 

2 IC Et!.* ~1l.=:;t:§ ljl-{i , .=:;It! ;p1z.~ JJt 7f' 1l:7c: r 15 % ; 
3 ~.ffi~f~.ffi{Y!t§:~ft~ 9='7G~ El i;JJ ;f~~~.fi1 . 

7. 3 fl« P,ij 

7.3. 1 ~ rJ;J ff~ tm89 ~.$~lt (LPD) {i[Jj)z~~JJ.41.fiffil~*'F?t 

« Y1Jt~OO~tt*'F?t» GB 50~4B9~~-~.0~~--~~~ 

13 t~m. 
7. 3. 2 ~1Jt~tH~tm(lg~$l&ilt ( LPD) liRffiJJi.i~-g.~h~i}]k 

ti~?l (~r!J~i(~IY!J~tf-~1i1> JGJ/ T 163 B9~.:)C~~ . 

1. 3. 3 ~tf-12\;JfJ :J't ?FL iii 7fit fl B9~~7f'1ill ff;\; =f *H 1ill fm ~ *1F ft t'.19 
~fmifffi-ti. 
7. 3. 4 J'tmtt'.1912\;~Jj)z~~ "T9tl~}:E : 

1 -!Ht~ 00fi!L12\;~ :J't9;U~ieJ t'.19 :J't ?ml ; 
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2 ~~~.!E%':~I!:~*89:tml9f9~, /i'Ji\I~ffi 8:/;R:IT; 
3 %m.m•~.~~~.$$.~A*AA~0089:f;ml9f, 

4 ammffin.w o~~n.•~m~tt••~~~K• 
Jfj~J't=t&'l} ( LED) ;:J ; 

s •*•R.mMB~JiiI··~~.n•·*···~~ 
J't mt ' :iM:!R,J't 75 ~ 0 

1. 3. s ;tr A.&;M;llft~~ft89~•JiiI~il-r'1tl~.!t~: 
1 ~~JE~J't~~~~:Yt~*~#r,Ji\I~m•$~~n 

Ji, ;tfli!L~il-lmfi~*tifi « it1JtB~ ~trti?in GB 50034 ~ 

fl~~Jt~ ; 

2 ~:YtnJiiI~m~r••ffM~nm~~m~ff.~~® 

~~n.&~ff~n-~m~m~nm~~m~ff; 

J f!f JfJ ~ ~m tm: ff 89 '=\ "* • it nm* m • n :f H~t1r j.\: , ;it 

·~~~~-~•~•~m~r ~9 . '=C~•-nJ+Jm•nm~ 
J=1rn!nllt~ill11£ ~re£ o 

1 B~JiiI~-El-••~mm~.&~M*:Yt~~.-El-•*~· 
7HJ1~1!i1J ; 

2 ~····~· nff. ~aff.0~~~~.W$$. 
0~:tml9f~B~.~*ma~H~~~M-·mJiiI~~-~-~ 
iMn\'~ ; 

3 l~lf!.-;:J A 89 01 fBJ , &1'-P.fi ~ H ~J9f t£J'tmt~71' '.§::;t$ ; 
4 B~H~~.&~MB~,JiiI*ffi~~~J't~~~~M o 

1. 4. 1 m•m1a;m~m. ifti•-*~ffff, .ELtm~-OI~m11£rJJA! 

fiOO*~~ (( ~~~~~ffffR•~~m.&oo••~> GB 

~~2 m-El-••m~nm~•.~~.&~~~••~•~~ . 
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J1Zi&:ftift£nii:oo.!: 0 

1. 4. 3 i=t!;IJt!tJ.illm.ffl:f'"{f~JJ\~JJ-OO~tff-?1.E (( rf11J,~ -=. ,f:tl:fftl7~75IJ 

mfi~~~ll!~ffl:.&""Pm~v"flfftffi » GB 18613 m1E B<J~&J 0 

1. 4. 4 *M Jg fi-, .§. ffJ. fi1f i&'. i9J !€l( ::k , ~ 1-t~:Yi ~ B{J it i9J .m '.§: * JtJ 
~~.Pl ifuJ )! t£ #itl 0 
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8. 1 - ffi AA! '.iE 

8. i. 1 m$t B<J m ti~mz .1tHi ~ :tm ~m .1&H~l~# .&rl!$t !fm B<J -B!!H:J :ro 
~,~•~14~.*rrtt*~m*~.~~~~~*~m.~~ 

m~~§B<Jn•=~~m~•·~*~~~~n~~miiJM~ 
nmo 
8. 1. 2 •7.l<*~ElZ.ft**11fflI~l'..~·{1lJ$t., IV-.&:t:l!Elft, ~ 
~~,~••iiJ~~nmo 1=r~#~ft~m~•••~•· liil~ 
iiJ~.ffi$~i'm?Df:§.:~~. IV-1=r~it!!mi..'EJH.F B<J~IJ;j( 0 

8. i. 3 •s:Fia:JliiJ~~n•*11ffl*~ElZ*~?}~it ·-o 
8. 1. 4 fjglmt~~*11ffli&!:nti!ElZ!Ef:1*.IWliil~~i.t o 

8. 2 ~~Bfi~ ;f!Jffl 

8. 2. 1 ;tc ~B R-*11 ffl ElZ:ll ~JU&'. ;iJ ft )tjjj(V!IJ , Ii: Jc* f1J J'H ;tc 1113 Fi~ tliil 
~Jt.~7J< . 

8. 2. 2 5f1Jfll::kl!8~~nt, ~*ffl)'(~Bff~Yt~~.!:HJ~•-1*1-t*~· 
.EL.:t r1a w~~ i..iE $ElZ 7f' 11£ -r 30 % 0 

8. 2. 3 )'(flBRJ't~~---1*1-ti&!:ttElZ~~"f?tl~.!e~: 

1 ••BB<Ji&!:~mz•~~~~-~~m•*1*B<l•m o ~ 
~~ B *J't;ifff_t_~ B !mBt~, -t:l!EJR~~~/f'Jj)z~=f 4h ; 

2 7f'ElZ8~*••.&ffi~9•B<JBM,~~~*~ · mz• 
~~•na<J&MJ'tmffl~~$t~~~*~~; 

3 *~~~,~~.&~~i&!:~@~~$t~~~~~~~~ 

m.•ttmz~~,~~1=rn.~-r~••~i 

~ ~·~#ElZ~~~-~~1*~~L.Jj)z~~iiJ~.EL*~ 

~IDmn&.~mz~~~~~rrffi*~~B<J~~ o 
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8.2.4 ;tftaft•J.Kifrlit~71<7Kfrl.f , E.'.tli U1!$t~7J<f:ll:7l<ifrHt1Ji1. 

11n GB 50015 i:f t1U~Y.ffi\J.fB~r~ffi: . 

&~s ;t~R•**•«~*ffi~--~~·*·· 

8.3 ~ * ~ ~ 
8. 3.1 ~~**•l¥l*•ft~ SCOP Il*::f'lilZ{~=f 3. O, ~*::f' 
J.ill{~=f 2. 6. 

8. 3. 2 *fflit!!.~•**met, J.ilZ:itt:rr~~~~fnfilf 09?ttJT.t1Ht 
#.m•it!!.•n~•*m••2~~•fill¥l?tfi~i.~~. Rtt• 
~~~•*m. ~:lt!?.•n~•*m::f'~m~~*~·lilZ*ffl~M 
~tfl~:bo•m~ . 

8. 3. 3 *fflit!!.*Jl<JJc~•**mflit, J.ilZi.t1):7Jc~~*IL'*f:IF•, 
~*··~.QX;l¥.J:lt!?.*7Jc1*ilf!lll¥.J~ft • .#*~J1tllfill3t~ftMJ1<1* 
l¥.J~~ · *ffl:lt!?.rJ.KJ.Km•**•Efit,J.ilZ~~~~-*~~.• 
1¥~~1filtlU1l~r5~:1t!?.r7Jcm . 

8. 3. 4 J.Kil•*f1L!ll.ttftJ.ilZTiliJ,@:lt!?.~Hlli~·*•~rr~~a<J~ 

~·*-~•~~ifrl•••lilZ~J.Kw•*mm~rr••~~~. 
8. 3. s J.ilZJE?t.f!Jffl:it!:A :lt!?.m•*mma<JJ.KrEA~. 

8.3. 6 :£'=\: 7LiJl~~*l¥1••· J.ilZ11H~1~~2:iJ~l*m~ , ~~fnfifi.& 

~§~~i&l¥.J~a~# . M•4l¥.JM~I~:itt:ft•~tt~•~ . 
8. 3. 7 7"f ~{lf at 101UH ~ ~ :£ im1~~~71< .ffi t~ -&t- l¥.J ;!').~ * ~ iml , • 

**•· 
8. 4 ~ @I i& 

8. 4.1 ~~#!9=12:im1*•l¥1~$t. N:~:£iml.:Et/Lii~~·@ll&, 

1fm.:r~rti•JJc*m · 
&~2 ~m•~~••m•i:f~•l¥.Ja~J.ilZ~n~~~@li& 

~ft. 
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9.1 - ~ ~ ;E 

9. I. I :r_ij! 13 ~:ttl:illr.f'* Fff:A:it!!~~ ~~J , ..EI.ill~JE4HJ~{;!f!:tp IR , 
x4m-o ~-f*tF B9lt~~ttJ•>J< . 
9. 1. 2 :t:JJ:1&mzx1J1djj, nt:l/t, ~15 mt~ Fl ti.{ JJ<: l!F B9 ~MJ , xtct 
~~~~,~~~•tct~•B9~MJ.x~~mM,~~±~~tct 

~ . ~~ft~Ltct~•.mz*•r~m~ : 
1 m1Jt•:1&~~~tct~•B9~~@~JE~mztct~•B9~~ 

~f?~~~ttJ~3":J( ; 

2 ~•:1&~B9~~~•••:a:tct~•mz*•~•B9•~, 
~~-~iti1J, #i'JJl!~m•; 

3 ~-:lt!!~~:A:B9~·~·-·@*•~~~~JJI!~~~ 
nf Mf!, :ittff x 1!t~5lH!!. 

9. 2 ~ m ~ ±.1 

9. 2. 1 }l~•:t& l*J ~ill~:A:*lttF 1:1~~:e..lt~MHtr-:t.I~~~~~, 

•~-~~~R•• · ~~:A:~L~••·mz*•r~m• : 
1 ~M~•·~~·**•w@~•m•. ~Jt~x•~ 

~-4m:f:I~~~~* ; 

2 :A::ittff•it!!~tt~.mz'*•~E~--~!R~. ~-~ 
~--~~·~~IR·~~~~m~~-~ . 
9. 2. 2 •:1&~~J ~lt1Jt;fJJ f.lJ '.§:~ii-~~ill!~ it!!~:il!:ff-0!-J.t' JI: 
*•r~~m'Pfil : 

1 ~~"0!tt'.§:-f*~•it!!B9±fl~~ ; 

2 -f*tF~~m•it!!~~B~*•'mit!!~m~~; 
3 ~~•~:t&~:t&~a~~*~·*•ffimz~~~~mPfil, 
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1E?tf!Jff.J7&~±. 

9. 2. 3 ~iit•:lW:ffi" .mim~JE ""f9Ll El P.f!.f/F?l~>.R : 

1 m:~~-fi~•.f!Fm«•mmftlR•~~tt•M»~ 
50180 6'91f :~H.m ~.&~ ill!. ~Jt~lj fi if6( .:E ~ ~~ n ;)CT El ftfHffi m ~ 
~>.It ; 

2 ~itmz~j:-:xtffl~1f s ,1m~>J<a<J.ii!1Jt~~7f'.f1JB9 s n~• 
f=i , /f'~~~f~JWHtl~$tli9 B P.fl.fij<fE. 
~~ 4 m:~~-~~m±•.A~mftmit!!.M.f!F$~~-fi~ 

~~fl «•ml*ft1R•~1Ji1Ht•M» GB 50180 tf9ffl;)C•~ . 

9. 2. s ~J!EJf ~f!Jffl•""f£:fEiJ, '.fim!JE ""f~Ll~>J< : 

1 it!!.""f~$tifiW-!:j:ft!!.J:~1JtilliW-ztt R,~5% ; 
2 it!!.""f-.m~1JtifiW-!:j ,~,Jf.Jit!!.iiiiW-ztt RP'l<70%. 

9. 2. 6 ~J11!~![-f$$:f;mFJf, :§:m£JE ""f 9Ll~>J< : 

1 8fi$W$~•&•~~.~~mA,A~B~~­

titi•; 
2 ~~~!(;f!L~*~*~·· **11R""F9Llti\'nil! : 
n *mm~~W$$. it!!.""FW$$~~$~~~~; 

2>*ffl•""FW$$~~~.~~ma~7f'j;-=fA~$& 
6'965% ; 

3 ) *.ffl~BtW$~~riD:f±~:fft& ; 

4)~~~ttit!!. iiiiW$&,7f'm~~ft~~.&m~tmFJr ; 

5 ) ~l(Jt:1t1}~!£~$&7f'ft£T- 10%. 
9. 2. 7 :f;m!t!!.!:j0~~ii~·'.fiii~fftl!B9ll*~' #m!JE ""f 9Ll 
~>1< : 

1 ait!!.iliAa~~0~~*M~$fimm7f'*T-500m,d 

~J~*'1.ii~iii~B9$fim:i~/f'*T- 800m; 
2 a!& ili A a $ fi m:i ~ 800m M IE i:*J i31." ;ff 2 * .& V,J. J: ~U& 

B90~~imi~.iAi:; 

3 1f ~~B9Afiii~*~0~~~M~ . 

9. 2. s 7C~~~ttm:~~ «x~~~it•~i1 > GB 50163 a9• 
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~ • .El_mi.lEr~tl~* : 

1 ••~AfiiillM*mx••~tt,g~mm••*Afi 
iillittx~1i~H1lnm::iiim ; 

2 •mAa~~·~~~~~~~~w~•. 
9. 2. 9 :l:JJ!t!! P-1E:~JJ!!iift•1.r.;=mm , Jt-mi.lE rjtl~>.K : 

1 •!!!!$: ilrl8Jli&!:~1J'r 30% , 1018:PJOJ!~;J'r 25%; 
2 A~0~•!1!!iti~: ilf IK~~~f~r lm2

, IB IKi&lt~ 
f~r o. 7m2

• 

9. 2. 10 ~•~m~•~~~~~f4~1<tc~:tt!rn~~e<J.3t ±m 
a , ~s••~•••~~~-~e<JttM~~~rro%. 
9. 2. 11 E:~J.!l!:il\;~r.~Ht.:1ij.\, f)l.~fteft~1.t.tii8, JFmt..@ r~tl 
~>.!< : 

1 *ffl~,m-~~~a<J~m~1.t.:1i~.~•ftCtt~*~ 
~r 3 tfc/ lOOm2

, ~--IK~m±~JJt~;J'r 1. 2m , 1:1~7.l<~JJTP£ 

.lEfiHm~*~* ; 
2 11t•~*~t'tnt~*f{file<J ttfYIJ~;j\y 2 : 3; 
3 ~*msm•1.t.- •••1.t.•~~•1.t.:1i~~.sm• 

1.t.ooms~•1.t.smAoome<JttM~~r5o% . •~•1.t.oom 
s~~mJK~OOfJte<J tt1Jtl~1J'r 15%. 
9. 2.12 :l:JJ!t!!~fat&.~J.!l!~Jtr.~H~Jm7.l<~Ti:ll~Mii, M:kr 1ohm2 

~•••mfiml.l<~~-~~tt.Jt-m.lEr~•* : 
1 r~j.\••-m1.1<~~~~~~m1.1<~~~~•~1.1<~ 

oomz~s••Aoome<Jtt~~~r~% ; 
2 ~J.!l!WH~~51~~00ffi1Jc itt~lf:i7.l<il!.A!filOO~~i&!:hi , 

jf ~ J&if:flill B':J~ mt 75 ~~fttjfl;\'Pf[; 
3 a•ff-~7.l<•ff-~7.l<m~±•~l.l<~&iti~Z~S 

®!JJ! tifB'~ :t1!1. iii 00 m ~ tt-f9iJif"1J, r 50 % • 
9. 2.13 :l:JJ•P>J~~l!iJ1i"l.!!l*~:OOfiOO*~T-?i « ~JfiJlJJ!iittff­
?fE > GB 3096 B<Jffi~~~ , 1t*lfllr~tlnf»ili&~~:mPJk/1i~~ : 

1 ~J.!l!~••mA•oo, -~~••nmllm~w. •~ 
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~!@~11tz~°*Fim ; 

2 ~ii*mm~~$~~~m~~~; 

3 ~m••·•~**fi~Fi~~o 
9. 2. 14 .i:~:~Mm~rBJ1¥.J~~UJkFi~!.ii.l~*~rrOO~;f;$(ff. H~ffl 

11!1JtlWiF"iii.t~..W.V1D GB 50118 9=i 891~~1.HffirtH..W.~, #-m!JE r~O 

~* : 
1 *~-fi•$t•oo.~~~~~m~*•~1¥.J~~m~ 

ill:®~ l!JkJlirtmt-!t; 
2 ~~pg~;am**~~.~F".IWiFi'*~~~~m~ ; 

3 t1~n~••$t?rrEm1P~~t.11¥JIWi:Fitt~. ~f~'.j:?'r~P1 
~'.i:pg,a~~89~1fii!. 

9. 2. 1s .i:~~flli~IBJ~?'rifil. IWiii. ~:f&*111'1W891WiFitt~lliZ 
~*JJ\HfOO~tf-ft « ~.ffl-$tlWifliia:tbl:JUt! > GB 50118 9=i 891~ 
l!IUT-ft~~ . 

9. 2. 16 .:E~~fm@IBJ1r:ff ~:!!1-89.F ?'r~!ff, *'3~~1Jt891I~fBJ 

Re'.fi:k =f 18m, .§.:JG HJtlfP. ~~\Ff tft . 
9. 2. 11 .@$tP'J1riiit~1rt&:ilI § ?&89118 El. ~9=i:ft@l~~1Jt~ 

*•~mzoo89*•·**••u•~oo . 
9. 2. 18 m;~*°'.j:?'rJm~-ia:-i.tmz*lflt:W::ft::Jicr5~mJill! . #riWJE r 
~O~>f(: 

1 :i~J't;m;Jtm iiJ .W.:Jltffe M It :If' :k =f o. 2 ; 

2 '.j:*«•Jm~:J1tr5•1¥.J~M!.ii.l~*-fifi~~~«•m 
~:Jj(ff~~iirr~..W.M » JGJ/T 163 1¥.J;ffl~~]~ . 

9. 2. 19 '*f~~.%~£ll . ~:m•m~.%~mz. 1r*lfRr~om~ : 

1 ~111u-"J.F?'rm~IK~~:ff~~19rfiilR:k=f 20%; 
2 Su 10%1¥.J:ii!m ~ w. lt1Jt?rr Jf!t& 1.i ~*FJtt: m iUt ffe 

:~rU~~7f'f~=f o. 4 1¥.J~f-J. . 

9. 2. 20 ~1.m•$t~~~£~~1$(fft~:imlfil.1Xt~m, ~110'.j:?'rm 

~;%:fm, ®JX\.~£.$7f'1VJ'=f 30%. 
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~11 ••••m*m••·••·•~•-••~~m•n 
·~~1)7j(fl•1tn& 0 

9. 3. 2 ~ ~Jt:fl: X!.il.J.K 1* at , mz ~ ~ r:m * ;i:1JJfh~ Jill!* fii9: tt , ;f!J 
JfHml.K~JRX!.il.71< 1*ll!:fi~~7.K, J:fml.JE. r~U~>R : 

1 )('f:il!:A.jJ(X(,il.Jj( 1*B<Jf:m7j(*mt~ffltj Witw. 75~ ~19n\'M€ ; 

2 5f1J.ffi7j(~ft!lm:il!:~-J7j(f*~1t . 

9. 3. 3 1r*.ffia~lt;fj'. /f'Jj)z*ffl IE~C~.:tt!!.:/J~ll::~ll&ffltJftfR 

B<J~1f{;fj'*4'lfl..ffltJrii 0 

9. 3. 4 ~1Jr:n!~~~m1QJ~ , •1ffltH~1'fmI~~~n-1*1t~ 
i.t , ft:~JE r~U~;J(: 

1 ~&1ffitt~#:n!filZ~/f'"T••DmI•±dA:n!fil 
B92% ; 

2 ~~••B<J~~-•~-~-•~•~n~~*•m. 
~~•~nmfi~tt.~~**~n . ~n•~~~n•*•m 
fi-1*1t~tt. ~-~~••tt~#~~m; 

3 /f'$*fflx1J~~~fi~~~~5'~~ <t?~7'tfJ:lf1V. 
9. 3. 5 @1J'U~1*mf.f~1Jllfi!E1*tit-rf£ (( .miJtm7£~i.t~.JMi1» GB 
50011 B'~~Jll.~, ft)t:iztffl~Jll.!i!U B<J%1* . 
9. 3. 6 $)(1:f.1!1.~~Htll. ~~1**. ~~~1lf:ittfitt1t~·it, ;(;]" 
~-;;-~~~..J.ffl :IM:. 

9. 3. 1 m~±~~~i.ti:J't~. ttW.rP1SY:JJ~i8HPJ111im*m/f'1ij; 

T 400MPa t&1,MUW/lfJWHtn . 
9. 3. 8 ti~±~~i:j:i~JJt\1-im~11iH~JfJ;:f'f~T 400MPa t&mtn 
a<Jfflfil~~JJV•m8A~fflfila<J~~/f'1r~T30% , ~~~ 
rp Q345 ».~L.i~H!m;fj'Jfliti!i~~-~.fil:B<Jtt~J/f''.fifij;T 50%. 
9. 3. 9 ±@~&1~Ifi11r*ffl-1*1t~i.t . 

9. 3. IO *fflI.ill!.1t~~B<Jll1JU~. fteflf , ;Jtjg~~~1r:(£~JJ& 
I:im~ lOOkm ~ l;!;J, J3J:D!ffltJ&nG$/f''.§: 1~T 30 % • 
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9. 3. 11 1-f :% :t& pg to!ifi=lf 1!.m 1¥J~l$t !IM , ~ $t!fm , m i§!ci&t.n& ~ E::itt: 
fi~Jl~iitfiJfij 0 

9. 3.12 ~ffl*it!!.~F e-9}l$tfJJ!S~, ;lt f= ±l!!.~.ll&I f!.l'.:%E'.:t:E 

500km ~J1'1 0 

9. 3. 13 f!.l'.~ti?tE±EY:*.F9!Y!*tm~± o 0/:J~'.i~V.f?:ffll'.Y!#0/~ o 

9. 3. 14 tm~±#i~E:*fflil1l;jfij~ tte-9ifli·~~~r~li±, Jtfflfil o­
mli±.~,it!:e-9 tt19JJ:if'fij;r so% ; m~fajm$tE:*mif#~~tt;Jm 
!j,\tjfij~~ ~ ~~*4 0 

9. 3. 15 ~-{!l!ffl PJ-f!J.;ff J .m U *4 flfilJ N11 Jf tt*'l-B;f" , jt~ fil Ci }l1JI: 
U~ .~.]!ill 8-9 tt 19JJ :if' E: fij; r 1 o % ; ~ 1!1! YfJ ~ Jjf ~ ~ '1 mt ;fS1. ~ F 
e-9R1Jl:U;fSl.~.Jt•go~~~-U*4Amfile-9~~/f'ft~ 

=f 30%o 
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10. 0.1 ~H~~ t:j:i il-JJI!fU.ffifi~mt. 1E?tf1Jflj'i'iJ~1:Rmt, tii'llif:i~ 

•~m••••~~ttB9••~~.ill•~m~•ttB9~~ 
1111J3t 0 
10. 0.2 it"~:1J~~i.t*1lw.Jtv•tt-B9 "~tt--~~gij" i:p, ill 
•~"••~n~tt~M"#~. ~-ill~ffi•tt••·• 
tt~~-~·~•m~ . w.Jtv•tt-~ ill ffl~~~~•tt~~ . 
10. o. 3 ~IOO•tt>c14i:j:iill1f~ft~tl, 7t~~iJGM~I.W:rffi-

§*l{llB9~ftm~R;lt~m•* · ~M : 
1 •~~~M~~m.ttnm~.uM~R~.~mnm. 

~ft~~B9~-·~-~~~-·~*1l~Wtt~~·~* · 00~ 
-~~m§sttMB9~~-~••a.em.mllicmn>~~ 

~•~ttn•tt•m~.•~~nmac~•~- ~~~R•> 
a<Ji9!ffl1J~ ; 

2 •~~*Rm~*mB9~~-~•~*~•~*~B9~ 
~m~ ; 

3 •i:p~@~•B9~••R•E•m . 1:m•*•••* 
J{l(B9~Rrr:T~R;tt~fi'lfJJI!:1J~, ~M•mfil5*€i.tfil.OO:i!i!~R B ~ 

;fU.P~J.m•*•; 

4 ••~m~••~il-~mc~•-~·-~~-~U*1l 
ff~§~>•tttt*m~~tt#m~ . 

10. o. 4 ~IOO~i.tJiiz~•ffl? B9ffl~, m-*ffltl!t:j:i~lll~•B<J 

~•mR~~·•-1:m•*•••4B7tR~*fi•~*•* 
J1!j •-t.r• :Y, i; I fil o 

1~~s ~~•~tt•~ . Jiiz~*•~~••~ . o~~•~tt 
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~~fj([~~~~~n~~m*~£~m~~*~*~· 
10. O. 6 :Ml!I11Jifi~~~Bt, *1t~.!'¥ffifJ~iii.ttl'J~1¥Ji.t~~m 

*11fi([I !11-#11i~. 
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A. O. I 4JJ:p El ~ii1Xt89:itt, f.IFJXt D UO.f5lf.i)Z~* "f~~~]~ : 

I •?~JX\.DUO.f5lZ~Sminf.i)Z.~"f~•* = 
s min ~o. 02sf 

~i:p : Smin-4!JPi=IFJXtDUO.f5lZ~ ( m 2
) ; 

f-W:1±.PB9ffifelJ:ttM&~~uom <m2 )o 

2 :ill:JXl.D UO~Z~~Jj)Z1Jvr:filFJx\,D iii.f5lZ*1l o 
3 ~~~***~~B9.mz*mm~~.1X1.~~ii.1X1.*~.1X1. 

:fil:~>J< (10 (X/ h) 0 

28 



Im* B :24Jl~*~j~m.1lili:*° 
mJt& Er-J~it~.mJ£ 

B. o. 1 ~'=01M~*:i:7'rtJLtL1n11100{&09"0t:ZI, 1~mn1ftn1.uu~:1L. 

w~X!\'.z7'r, ~mz~~mF.tJ~~.7*~*B9~fi~*. :J:Fli!ZJG~~ 

P(ii]'.i:9rtJL~li1Jfm o '.i:7'rtJL09Wilm~* rjtl;J;~~: 

1 '.i:7'rmmz w fl ti: lfil JXt~ ~ gi M-09 tL fl • :fj .ftJ =y- '.i: 7'r m B<J 

Il*:f:l~~lll~*I!&~; 
2 ~'.i:*tfLW~ti:••*1L.iiiiff9~~~M~~ . ~~09$ 

1.1.lf'E'.1J'=f 2. Sm, ~ma<J7*J3t.lf'E'.:k=f 4. 2m; 
3 '.i:7'rtJL fl~ JXt. a .If'~ B: ~ M ~ , ~ .If' iif ill~ ir.t , '.i: 7'r m B<J 

*•~mJ.ilZ:k=f4mo '.i:*tJL09*1XtlJ.lf'li!ZiiiiMS~IJ~~~. 

~.lf'iif:ill~a>t.*1XtlJ~~iiiiff99~1J.~~09*•~•J.i!Z:k=f 
flf. JXl IJ 1I q£ B9 20 ffl < ~ 8 ~ 12 m) • '.i: ;rr ;f.llflf. JXL 1J 71' ~ 1U~ iiii ~t 
illHMi A <fl~JXL a .¥liMB'~i%~.lf'J.i!Z1J'=f 2. Sm); 

4 m=f~~-~~iiiMB<JBm•••# • .lf'W~B:i:*tJL 
m.JXt-lf'&•ii!:.*.IXt••·•~~~fi~m.'.i:*tJL:fjOO~~# 
~'.i:9rtJLt'I~ :fj. m~ B<J ' E'."0t:~ nr. ffiP 5'..t:kfBJ !Wis nt m. ~"0t: 
Jl8! ' .::. iii:ff iii: te }XI, a Ef;j" :ff 5& lm }XL 7f IJ $ mz 71' I j\ T so% ; .R. :ff .iE 
iii tF :it! te JXL a a-t , • ~ ~ ir.11 '.i:?'rf!L:itt te !XL a 1ff ~ :ifil JXt 7f a iiii ~.If' 
J.i!I1J'T O. Sm2

; 

5 ~=f'.i:*tfLB9~···~···~··; 
6 '.i:7'rm•m mi ;t& B<J-iJZ-w .R --t .If' mz ,1, =y- 1200 x 500 ; ~ m 

mJ;f&09.iii.R"f7f'J.ilZ;J'T 2300X600 ; _t$:ff~~ttJEJ;t, $1.6~ 
.lf'J.i!I1J' =f 10000 '.i:7'HJL B<J El 1t ( ~ ~ ~ ~ ~{tf ) JtR o. 8kN. 
1. OS kN ( j(JR~~fBJ); '.i:9rf!L1ffll;f&J.i!Z:fJ(rjtl I . II WJf:li?af~m 
**~tt~ .#.ltRB:k~~:ittfi.~"0t:tt . 

29 



I -'.¥:91-;fJL~fi ?ili~:tR~ : Jtit'.¥:91-;fJL El lit a<J 41-B'f'l: '-711! 9=1 
?ili~iii.tul. f'l:ffliE~;t&Yi/ij 300mm ~ <i.t~,f&*Jtlt lm); 

II - '.¥:91-;fJl.$:., ~f~.fffj~;tR~: '.¥:91-t!L El ln:fl(t.§:.fffj~~ 
j~ t f1: m iE ~ :t& Yi/ff 3 00 mm ~ <it t): :t& * :Qjt 1 m) ; m ;t& ·Is' 4ij: IWi 
lm ~.£{{-1- 1. OkN a93(., ~f~#!i:fif8Jt;lt, f1:ffli£;t&~ . -~ 

~~ffl~Rii4a9R••mmz~~~iitt•~. 
7 '.¥:91-;fJ1.~~~1C•:t£~$tl*J:g.fSB<J:i::J:itL ~~faL l±LA t:! ~ 

0fflW:ft . 
a~2 •*ma9W:•~•&a9~wmz~~•n•l*Jma9G~W: 
fU1E~~m. ~il~rfH~'.¥:1*J;fJL~'.¥:91-;fJLB<Jlttttf~*ll <~li'.lm 

i:J: 3m, ~mzimi:! Sm) , 1f~~:li~mz~f1Bii11! PVC ~tr ; *ffl 
~~~~*~*n~.mz:tE~~~~LBiOO~*n*•~W:tt. 
~*•~~~~~•a<J•*mZ~a<J~•~~*-T3m,~mz* 
=f Sm. 

s. o. 3 ~•n•l*Jm~~1J<mz1'fm~:t-1~~, ~~G:t-1~~¥IJ~ooL 

~MOOL • • ~Ifi~tt9=1mz~tt1'f~~***~ · Hli'.~.£{{~ 
~7.l< e<J~~~Jffl . 
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c. 0.1 ~Hml!El~~J.iizttrf~00~i.t1HifUE: 

SD = ax2 +bx + 1 <C. 0.1-1) 

;Jti:j:i ' * Sjl-' ~1lil!i;llEI : 

x = A/ F = A! <B + C) <C. 0.1- 2) 

x= A/ B (C. o. 1-3) 

J:ti:j:i : SD-~~il!i;llEI~~; 

x-~H~llEl ~fil{!, x> l B;f, Jflt x=l ; 
a, b-W.il~~. ~~ C. 0.1-1--~ C. 0. 1-4 ~)fJt ; 

A, B, C, F-~~il!i; 1113 I]<] ;f1g :ii1i ~ tt ,R ;j" , tJ( 00 C. O. 1 ,._ 00 

c.o. 5~~. 

A 
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m~ * ifi l!i :It 
i!!S J:n 

¥:ti n ~ Jr ~ R.. ~ -g_ ~ 

a 0. 29 0. 27 o. 36 0.27 o. 34 0.31 0. 23 0. 28 
C/B=O 

b -o. 71 -0. 53 -0. 62 -0.69 -o. 79 -o. 61 -0.43 -0. 57 

a 0. 19 0. 17 0. 29 o. 15 0.24 o. 21 o. 14 o. 19 
C/B=O. l 

b -o. 59 -0. 39 -o. 52 -o. 55 -o. 67 -o. 47 -o. 32 -0.45 

a 0. 11 o. 11 o. 25 o. 04 o. 15 o. 14 o. 10 o. 13 
C/ B=O. 2 

b -0.49 - o. 29 -0. 46 -0. 41 -o. 57 -0. 36 -o. 25 -0. 37 

a 0. 05 0. 07 o. 21 -0. 05 0. 09 0. 08 0. 06 0. 08 
C/B=O. 3 

b -o. 41 -o. 22 -o. 41 -0. 29 -o. 48 - o. 28 -o. 19 - 0. 29 

a 0.01 0. 04 o. 19 -0.11 0. 04 0. 05 0. 04 0. 05 
C/B=O. 4 

b -0. 35 -o. 17 -0.36 -0.19 -0.42 -o. 22 -0.16 -0. 24 

a -o. 01 0. 03 o. 17 -0.15 0. 01 0. 04 0. 02 0. 04 
C/ B=O. 5 

b -0. 30 -0. 13 -0. 33 -0.12 -o. 37 -0.17 -0.13 -0. 21 

~c.0.1-2 ~~~lllHt•ttt~~fta, b (lll C.0.2) 

m~ * ifi ~ :It 
i!!ll'Mitl 

¥:ti J1. ~ J1. ~ J( ~ y: ~ 

a 0. 12 0.28 0. 23 0.40 o. 14 0. 31 0.47 0. 26 
C/ B=O 

b -0.31 -0. 66 -0. 45 -o. 77 -0. 32 -o. 66 -o. 78 -0. 53 
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~~ c. o. 1-2 

m~ * m w :lt 
lll'!Wil.'l.ill 

*tt 'El. ~ Y. ~ Y. ~ Y. ~ 

a 0. 02 0. 16 o. 15 0. 31 0. 06 o. 21 o. 17 0. 40 
C/B=O. l 

b -0. 17 -o. 52 -o. 36 -o. 66 -o. 20 -o. 54 -o. 43 -o. 70 

a -0. 01 0. 05 0. 09 0. 24 0. 03 o. 13 0. 35 0.11 
C/B=0. 2 

b -0.11 -o. 37 -o. 28 -o. 56 -0.15 - 0.41 - o. 63 -o. 33 

a -0. 01 -0. 02 0. 06 o. 19 0.02 0.07 0. 32 0. 08 
C/B=0. 3 

b -0. 08 -0. 26 -o. 22 - o. 48 -0. 12 - o. 32 -o. 58 -0.27 

a -0. 01 -0. 05 0.04 o. 16 O.OJ 0. 02 0. 29 0. 05 
C/ B=0. 4 

b -0. 07 -0. 18 -0.18 -0. 42 -0.10 -o. 24 -0. 54 -o. 22 

a -0. 01 -0. 07 0. 02 0. 14 0. 01 -0.01 0.27 0. 03 
C/ B=O. 5 

b -0. 06 -0.12 -0.15 -o. 37 -0. 09 -0.18 -0. 50 -0.19 

w~ * m ~ :lt 
l1€Jiftif 

*tt 'Si. ~ 11. ~ 'If.. ~ Y. ~ 

a o. 13 o. 10 o. 12 o. 12 o. 14 o. 12 0. 09 o. 11 
C/B=O. 1 

b -0. 89 -o. 85 -o. 63 -o. 90 -o. 86 -0. 81 -o. 63 -o. 74 

a 0. 22 o. 16 o. 13 0. 23 0. 24 o. 19 o. 12 o. 17 
C/B=O. 2 

b -0. 89 -0. 81 -o. 54 -0. 89 -o. 86 - o. 76 - o. 55 -o. 70 

a 0. 27 o. 19 o. 14 o. 31 0. 29 0.2 1 0. 13 0. 20 
C/B=O. 3 

b -0. 86 -o. 74 -0.48 - 0. 85 - 0.82 - 0. 69 - o. 47 -0. 64 

a 0. 29 0. 20 o. 14 0. 35 o. 31 0.22 0. 13 0.20 
C/B=O. 4 

b -0. 81 -0. 67 -0.43 -o. 79 -o. 76 -0. 62 -o. 41 -0.58 

a 0. 29 o. 19 o. 14 0. 36 o. 31 0. 21 o. 13 0. 20 
C/B=O. 5 

b - 0. 74 -0. 60 -o. 39 -0. 69 -o. 68 -o. 54 - o. 36 -0. 52 
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ttJ•*" }j\ 1'W w ~t 
silt~~ 

~rx "!! ~ !! ~ !2: ~ Y. ~ 

m ?YJ WI TI llt a 0. 56 o. 23 o. 79 0. 03 o. 57 0.23 0. 60 0. 20 

coo c. o. 4) b - 1. 30 -0. 66 - 1. 40 -o. 47 - 1. 30 -0. 69 - 1. 30 -o. 62 

t~?YJ~TI~r a o. 14 0.29 0. 42 o. 14 o. 12 o. 31 0. 84 o. 20 

cm c. o. 5> b -o. 75 -0. 87 - I. 11 -o. 64 o. 73 -o. 86 - 1. 47 -o. 62 

fAl~tUfnr a o. 50 0. 50 0. 52 o. 37 

cm c.o. 4> b -1. 20 -1. 20 -1. 30 -0. 92 

1!1~~allt a 0. 00 o. 16 o. 19 0. 56 

ClllC.0. 5) b -0. 66 - 0. 92 -o. 71 -1. 16 

c. ~2 m*m~~*•m••· ~~~•~•*~*•m~• Ila•• ctt C. o. 1 itti) ;MHlHfH~lli . 

~~ : *•+•••*~*•m••=*••m••x~x 
BllE*B; 

*•+m••*~*•m••=*••~••x~fi•~ •• 
c.~J •*~~••m•m••·••m•~-~~~*•• 
llO<J 2/3 :19;1tYUf~7'rBllB*fiit~~UER. t, ~~l&~j;;Jt~* 
7'HJre~B-•it~~1iER.>t . ;t£$*'1~4W~W1B llB•tft.~7'rD llfl* 

• SD, Jl.*110. 33, ~*:19 1. 0 <Bm••:J-11. 0 , ;&~x1f 

fiiJ:ia~D . 

c. ~4 ~*•m~•m•<•.a~)*m~a*n~~UM 
flliJf'Fat, ;it7'rJam••J.i!Ztti~ <c. o. 4) :lltfr1~IE . 

SD= 1-0- SD' )0- 17' ) <C. 0. 4) 

J:t'ft : SD. -?'riam~JalllH& (1#. a~) *ffi~F~~tj$j. 
fll1Jf'Fat~7'rBm•• · tti c. o. 1 itU; 

11· -Bm:t&~~Mlt, tt~ c. o. 4 ~Ilk . 
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~ m.~1H~!ffl a<.i :ft.*4 ~m 1)' 

~~ilii#' JitJl.I!~~~ - 0. 4 

Jl/UJIJ, 1-TfJLJitJltl~~ 
f*~ : O<Se~ o. 6 o. 6 

m~ : 0. 6<Se~O. 8 0. 8 

'.!ZHL$: O<~O. 2 o. 1 

?'.HL~ : o. 2<~0. 4 o. 3 
~Jill '.~HL~ 

~HL$ : o. 4<~o. 6 0. 5 

~ii.$ : o. 6<~0. 8 0. 7 

~~~ellt.i& - o. 2 

-*MIEllltfi - 0. 25 

jfllf±1.t.f1i - o. 5 

-*!Ji:1-E.f1t - 0. 45 
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D. O. 1 }! ~iii .fJt Ao , $L jtJ( ~ m ~~. ~~ § ~ Etll JiJ. Uii ff-{ ~ ,~ *11 

it~. 

D. O. 2 ~~1*.fJt Vo, El"LrJ(~$t~~~~iii*11J~~!&itirnl~~1*fR 

ir~. 

D. O. 3 ~$t~~~*iiifR F, $Lf{(5'~•illiiJii.fJt, 7f Jttj.\tJ•fBJIWi 
cwfR,*n•oom,~moofR~r•w~••••*~~~• 
l.& mifR(i<J ,~,lt!tt~. 
o. o. 4 1Iim~mt111oom F R, mz~~~J~J.:Wn<J~~n!Hr~'fil.~rm~ 

~oomtt~.~•••~~7f~j.\.m~~~-•~sm~ 
illi.fJt. 
D.O.s ~~~iii.fJt Fw, J§Zf.P::1'1i'.i'J~r~HtJllJi.t}):. ~-:imrliJ(J{J~~ 

=oo~.~-~rtJ*•oofR•~•?*1*n1Fn1aoo~tt~.~­
••~~*•j.\.$L•~••~~*•wm. 
o. o. 6 WP C §fiSl~B & n _t W~IY3t\Mt) illifJt Fe , lli~!M rliJ 
*i!;{:j, .7G~H~ ~B~fill!?J-jJIJi.t1):, ~WP 1fnl a OOfll . 
D. O. 7 ~H'lmifYt Fo, llif.t(:1'1iiJ:M rtJ?tJJiJii1'r-, lfRjH'l}µi] I=! oof!l. 
o. o. s ~a ii n r W:1' ~ iy::i t-15?1- oo ~ Fa, mz ~ :f !ITl i:vi iPl * jJIJi.t 
3'): , KR 71iiJ i=i oo .fJt • 
o. o. 9 :t&oooom FF, J§Z*~, x:t&r• ?J-_jj1Ji.ti+ . ~0*••1BJ 

~7f~j.\,£l"L•~·-~~~i&OOOOfR. 

D. o. 10 i&t&OO.fJt Fa. ttM•~~~~(!<Jf&.f&*1:1'1Jtll~hl:1' ~iffli 

ilBr•I.oo~i&t&El"L?t}JiJtt3+ . 

D. 0. 11 ••fBJIWi:ftl!iiiifR Fs w, ~••riJIWiit!f J~, iiif!l~~p n 
~ l=l ,~,iifi.fJtit~. 

D. 0. 12 ?niiifllFso• m~m?fl~D00fft$9,~*1l~Ja . 
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E. 0. 1 9~~5¥-~f~~*~J.})ZrtiJ3Mr~~~~E « ~JfJIUJt~It9: 
i.·HJeffi » GB 50176 a<J~*~Je~:il!:fri.t3'L 

E. o. 2 Xtr-!StB<:J~1Jt , j~:f:b\P!'-~1~~~~-th.ilftJtrj.\i.f~ : 

K = rfK.m CE. O. 2) 

j.\l'f : K-9~i&PY.~-ffl'~*~· .$.UL : W/C m2 
• K); 

Km-9Htlbllt)Z5¥-~ffl~*~· •m: W /C m2 
• KJ ; 

<p-j~;ijljJ[J t)Z 5¥-~-ffl'~ ~ fia<J1~iE ~ ~ 0 

E. O. 3 ~~ti:f:fflBtz~;j;Jf(fJ~ojuj , Jt1Jllt)ZSJl.~1~~~fi Km mzrtt 
r:r.ti.t~ : 

K = Ke • Fe + Ks1 • FBI + K02 • F02 + Km• Fro 
m Fp+ Fa1+ Fm+ Fw 

CE. o. 3) 

J:.ti:fi : Kr-;r~~.±1*:giH.il:B<:J 1~~~~~, if'!UL : W/ Cm2 
• 

K ) , ~i.ti'Hfi~;jfti9!1J ffi ; 

KBI , K02 , Kro-~~~JWJ:it1~*1f~ULB<:Jf~~~~fi , .J¥!.UL : WI 
(m2 

• K ) ; 

Fr-?'~~.±1*$1.il:B<:JUfi.ffl, .fit!.UL : m2
; 

Fai , F02 , Fro-j~:itLlJWJ:itl~;j;Jf$1:\1a<Jifii~, .l:~Uz : m2
• 

?'~:t&.±1*${}L;fllffll:itl~;j;Jf${:\1~1100 E. O. 3 Nf~ . 

E. O. 4 ~~:t/ArjJlJ.t)Zf~ffl~*~fJ<J~iE*~ <pt](* E. O. 4 ~{l. 

*£~4 *~~-·~--~ft~·~~ft~ 
fl:ill7I5t ~.iE~ti: 'P 

M-fl:lll ). 05 

111 fl: ll'L ~ ;r. fl: l1l ). 10 

~fl:l1l ). 15 
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Fa, 
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F• 

tiL}lm~:m 

oo&~3 *~~~-~~m~~--~~~oo 
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ff.(} 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

40 

™~ F ttJJ-mir~m1J~~1ft mifJ*4 
~~:FJIH1~~~~*1fi~ 

:M*'l~~ 
f'\f;.!Jf -~H!t~~ lt'~Jf-fi 

t)TI:lf-~ 
(kg/m3 ) ( W/ m • K) W/ (m2 • K) 

1JHiP~ @J$t~!t'iJJUH~ 
1400 0. 58 7.92 1. 0 

:rl~/~·C.'~Jt 

lff~~@J$t~!t'iJJU~~ 
1800 

·i'..·"P~.lll 
0.87 1 I. 11 I. 0 

Ji1tl':rlt£1t~iUi±$ 
950 

tl~Jll( 190mm J!1.) 
0. 29 4.47 I. 25 

-t ttmt£f.f *1-7!Ui±~ 
1000 

tL~fl!l(240mm J!1.) 
0. 30 4.64 1. 25 

-t 1t~tlt£1f *'l 7!Ui± ~ 
950 0. 27 4. 27 ]. 25 

tl~~(240mm j~) 

llU1<tlf (3-5mm)~ffi 
500 o. 16 2. 61 

ffi f'.l'~f;t> 1. 15 

:tmt:tm~±m~lfl ffl'ffililii 1. 40 

llJ:!Kft(3-5mm)~ff 
600 o. 19 3. 01 

m'f.llli* i. 15 

:1m4'\ lfM'i± iJIJ*kil!! m r I.film 1. 40 

1':b\:ft<3-5mm)~Hi. 
700 0. 22 3. 49 

JfffJll* 1. 15 

hnt::t7t!l!i±i!11*la ffl Tfilll'ii I. -10 

~1Kft (8-12mm) ~ 
500 o. 16 2.61 

Jiff JI'* l. 25 

.ffi1Jn~lHf±i!11*1ll iflf'.tiilii l. 50 

1l:lK9<8-12mm)f.({ 
600 o. 19 3. 01 

ifl'fJll* 1. 25 

fli1JD"i: ntlf±@J~lli m 'f fil w i. 50 



JY.~ ~;f'*4.4!J:f* 
-T\i!\'J.l ~~~~ "&\'~~!Ile 

fl).iE~!l!c 
(kg/m3 ) (W/m • Kl W/(m2 • Kl 

11 
~17<!11 ( 8-12mm) '!/!,. 

700 0.22 3.49 
fl1 -Tl!!!-!* J . 25 

ffi1J04'tr!lli±@J~lj!j Jfl'fMfiii 1. 50 

12 
t>tl~llli±~ :ffHeffHL 

llOO 
::ftff3'Cfftf.l~?U$flo~il!t 

0. 60 6. 01 I. 0 

t£~'*4nut1±~ tt~n!m 
13 i'Lli ff :l'Cm~?U~ •L'@J llOO 0. 75 6.01 I. 0 

.tkll 

14 
:=: tffll'·'UY: ~lli!@J~JI 

1400 0.42 4. 77 1. 25 
(240mm~l 

15 
-1:: tf 1l. f$l ~ f* llHU~ 

1000 
(200,240mm /!1-) 

0.21 3. 05 1. 25 

16 
{.(ff.*JH.¥IR$1$n!mfl 

1100 0. 45 5.54 1. 20 
-ff n:~T:}1$?U~fllitifi 

17 ~ff;..f5t~tl<~•L'Titlf: 1600 0. 86 11. 11 I. 0 

18 :1R~3t11'..'Tit!C.t 1900 1. 10 12. 72 1. 0 

19 
t1f li!i7ft.lj£±~ :ff~n!ffHL 

1450 
1:f W. ~T:}tM·11 ~i'Llit .t&! 

o. 74 7.25 I. 0 

20 
~ii!i T!Ui±l)if.l~fl@J~ 

1280 I. 12 8. 65 1. 0 
i/!t(l90mm J!;{) 

lt-ii!illtli±~~n!mfL 

21 1:f ff ~ ill ~ Jlj @J .!R ~ 1280 o. 86 7. 73 I. 0 

(190mmJ!J.) 

ttii!i m§±:=: ttn!m1l. 
22 ::ftff~ilttf~ji!IJ~JO 1200 0. 69 6.60 1. 0 

(240mm.l!J) 

23 
J¥i tf fL ~~I]' i!IJ i,R JI 

2400 
090mm~) 

1. 73 J7. 09 I. 0 
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ff..\j· ;M*"!-~l* 
"f\tnt ~Y,\~f,{ #Y.\~f,{ 

-iE~~ (kg/m3 ) ( W/ m • K) W/(m2 • K ) 

24 ~H"& !ltl=Bf flB~*:f& >25 0.03 o. 54 
fll'f ll.:ti* I. 20 

Jll'f fiUm 1. 25 

25 ~H~!ltl~fJH~*.f& 18-22 0. 041 0. 36 ff!T~i* I. 20 

26 ~lffl~:mrJHll~"1::f& >30 0. 039 0. 36 ffl"f.l.Uii 1. 25 

27 :fi IBft *:!& 18-22 0. 032 0.36 .m r.lllf* i. 20 

28 
ilff!H~ ;t ~ .f&, ll;f i?i ii 

ffi!Jtll:l'li 
>35 o. 024 0.45 

Jt!T !Of* I. 20 

Jfrf.Sffii l. 25 

29 ~Vl.i~U~.f& ~350 0.07 I. 20 
Jllr.lflf.f' i. 30 

Jf!Tlitilii I. 50 

30 ffi!tfiJJt~~llH& >ISO 0.062 o. 71 J!J"f.liilii I. 25 

31 *#a.f& 120-200 0.045 o. 75 
.Rrf!Cf.f' l. 20 

Jfj"ffililii I. 50 

32 .~HfalfS 80-200 0.045 o. 77 Jiff J&lti* l. 20 

33 JJt 1/11.ffil ;f& >32 0. 04 0. 59 J!Ff n:ti* 1. 20 

34 
JM i1ii Slit 1!1J1Jc ~ i!UHffi 

>25 
:t& < !:i =Bf fJB~*:f&!Ht-) 

0.03 o. 54 Jiff fil i1ii 1. 60 

35 
ffii1.ii'!l.itll1i7Jc~i!ll!i'ii'ffj 

.f& < !:imr;n1€*:1&~ it) 
>30 0. 039 0. 36 JllT Bi iili 1. 50 

36 
Rtilii~itll1i7Jc~i!ll!i'ii'ffj 

>180 
.f&<!:iJJcilE•*·~~it) 

0. 07 I. 50 Jfl"F /jfffii 1. 25 

37 
*flliiffiiti.f&~~ffi!•ll: 

li~·C.-~it:t& 
>40 o. 024 0.45 

Jfff ... -1* I. 20 

flff /ti iii I. 25 

38 
* fali i$ ilii ;f& ~ XPS ;f& 

~,C.,~it-l& 
>30 0.03 o. 54 

Jfl"f.ttf:<t' l. 20 

Jfi=ffiliti 1. 25 
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ff.f.} M*'f~f* 
f'®Lfl: ~:li!\~fl lf:li!\ffi.~ 

il}iE~fl 
( kg/ m3 ) (W/ m • K) W/(m2 • K) 

*~Hlli mi t& ~ :6- .ff1Ulk'. 
~100 0. 04S o. 7S 

Jtl 'fJt!t-1* 1. 20 
39 

$1;ffil-!&~1C.':il it-t& ftf "f~mi 1. 2S 

40 M&l<!!~~m.t& ~60 0. 03S O. S4 
!fl f .li!f-1* 1. 20 

J'fl'f~ilii 1. 2S 

41 ~.tHtUn.l~~1&1.~~ 180-2SO 0. 06 0. 9S flff fjJ-i* 1. 20 

42 
mmili!m.l!i:li!\.m?Q~m 

§±(804 ~) 
~430 0. 09 I. 8S JTIT Fi{ ilii 1. so 

43 
~iliiili!ilU1\\:li!\Jl17Q1*ff! 

§±COOS~) 
~S30 o. 11 2. 3S JfFf Li ilii 1. so 

44 7Q~!!l§±<006 ~ ) ~600 o. 14 2. 8S Jtl 'f~.j& 1. so 

ff.\} ;f;t*'f~f11; 
f'!/tl.JI: -\'J::li!\~fl 't'Ot.':~~ 

fl}.iE~~ 
( kg/ ml ) CW/ m • K) W/(m2 • K) 

4S SBS i&ttWiWll1i7f<~M 900 0. 23 9. 37 1. 20 

46 
APP iJ!c tt Wi 'i'f ll1i 1.l< 

~,f;t 
lOSO o. 23 9. 37 ). 20 

47 it' Ji!Uli7t=fll1i7Jc~M S80 o. IS 6. 07 1. 20 

48 Wi "ll!J{B' 711!fB~ 600 o. 17 3. 33 1. 20 

F. O. 4 ilUi± 

ff.ft M*'f~~ 
f'~.lf ~~~~ -~~fl 

fjiE~«t 
( kg/m3 ) ( W/ m • K) W/ (m2 • K) 

4. l ltlAff!fl± 

49 msm11± 2SOO 1. 74 17. 20 ). 00 

so 0$-?i.~Eff!§± 2300 ). S1 JS. 36 ). 00 
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rF g. ~f4«f* 
=f~)Jt ~~*fie 'lf~*flc 

~iE~fX 
( kg/m3 ) ( W/m • K ) W/(m2 • K ) 

51 ~-7:1 , j~-7:171!!i± 2100 1. 28 13.57 ]. 00 

4. 2 ~ftf4nt1'1± 

52 ~111Hiiif1*ntf.t± 2000 o. 77 10. 49 1. 10 

53 .M!ll!Eliiii'i1*ffUlt± 1800 0. 63 9.05 1. 20 

54 ~ll!Eliill!i1*ntf.t± 1600 0. 53 7.87 I. 20 

55 
~~~lif-7:1, jpll!i71! 

Ii± 
1700 1. 00 11. 68 1. 00 

56 
R~t.¥0f-7:1, jpifl! 

It± 
1500 o. 76 9.54 I. 10 

57 
13~~0f-7:1, jpi.al! 

§J: 
1300 0. 56 7.63 I. 20 

58 .fJHt~ l!it.Y:Mll± 1700 o. 95 11. 40 ]. 00 

59 .~Hf~~ ~t\(71!lft± 1500 o. 7 9. 16 1. 10 

60 ~m;~~mitat± 1300 o. 57 7. 78 ]. 20 

61 t}~:!K~ttm~± 1100 0. 44 6. 30 ]. 20 

62 f.li±~t\[l!ltH 1600 o. 84 10. 36 1. 10 

63 f.li±~*Y:ff'tli± 1400 o. 7 8.93 I. 10 

64 fli±~ttm•± 1200 0.53 7. 25 I. 20 

65 
:m:~?n, E~, Jlc~m 

Ii± . 
1300 0. 52 7.39 I. 20 

66 :m: ;s. 111uim1t± 1500 o. 77 9. 65 I. IO 

67 ~~llo'ittl!'1± 1300 0. 63 8. 16 1. 20 

68 ~:t:-l!littttlli± 1100 0.5 6. 70 I. 20 

69 
:J<w~irf- ~- Jlc~m 

'1± 
1700 0. 57 6.30 I. 20 
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!¥-<} ~$!-~~ 
-Tit.Ir fi'~*itt tf~*itt 

~jfl~itt 
(kg/m3) ( W/ m • K ) W/( mZ • K) 

70 r'f.:Otli~H<ll<~~if> 1500 0.67 9. 09 1. 20 

71 rJ.:OiU!± <7l<¥Je~itt > 1300 0. 53 7. 54 1. 20 

72 71.:Ciliat± <ll<~~l'iU llOO 0. 42 6. 13 l. 20 

4. 3 tttat±~'L't1H& 

73 
i.lqftJilFfLZtirnMt±~ 

,C.,tl-1& (220mm ~) 
1780 o. 81 4. 03 I. 00 

F. 0.5 ~~ 

J-7-~ ~$!-~~ 
-Ta\'1.f .ff~~itt l.f~~itt 

t}JE~tt 
(kg/ml) ( W/ m • K > W/ (m2 • K ) 

74 *~~~ 1800 0. 93 11. 37 I. 00 

75 -E":!K.71ci1E~~ 1700 0. 87 10. 75 1. 00 

76 -E":!K~~ 1600 0. 81 10. 07 I. 00 

77 -E":YcEf.f~~ 1500 o. 76 9. 44 ). 00 

78 7J<i£~AIE~JJl<:EI- 800 0. 29 4. 44 
m rffiW 
.fii~ 1. 50 

1¥.fJ- ~~~~ 
-T~J.Jt .\of~~~ 'l'~*:tt 

(kg/ ml) ( W / m • K ) W/(m2 • K ) 

6.1*~ 

79 tl*, .lJij.~ (~7,U1JloJ~1i: 700 o. 17 4. 90 
,.f.:tt> 

80 tl*, .lJij.~ ( ~1,U1JloJ .ll* 700 0. 35 6. 93 
tt> 

81 ~*' z~<~iu111o1~11: 500 o. 14 3. 85 
* it> 

82 .Ye*, z~< ~ii1Jlo1Mi* 500 0. 29 5. 55 
tt> 
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ff~ .u~~'* 
-=flit& #~*~ lf~*~ 

(kg/ml) (W/ m • K) W/(m2 • K) 

6. 2 ill$t;f1X.U 

83 JliH:·;flX 600 o. 17 4. 57 

84 ~*;flX 300 0. 093 1. 95 

85 ~*;flX 150 0. 058 I. 09 

86 mt;flX 1000 0. 34 8. 13 

87 mt.i& 600 0. 23 5. 28 

88 ~i"Jt.f& 1050 0. 33 5. 28 

89 Jj(~Wf.lt.f& 1000 0. 34 7. 27 

90 Jj(~@4.lt;f1X 700 o. 19 4. 56 

91 i.'}1,t,f& 300 0. 13 2. 33 

92 *nl-1& 200 0. 065 1. 54 

F. 0. 7 f~IU~·*4 

n':-i} .U*4~f* 
-=flit& #~~f,{ 1H!~*lt 

(kg/ml) (W/ m • K) W/ (m2 • K) 

7. I :X"1.fJ*4 

93 f~Hf•if 1000 0. 29 4. 40 

94 .fJH\tti( 1000 o. 23 3. 93 

95 i9it?t?m 900 o. 26 3. 92 

96 ff.1i, ·~:li 600 0. 23 3. 05 

97 eJJ¥:.tI-?i 300 o. 14 ]. 79 

98 e.llt'.:tHI 200 0. JO 1. 24 

99 litll± 200 0.076 1. 00 

JOO Mi.llt'.:~1*:lt 120 0. 07 0. 84 

IOI Mi»!C~1*.6 80 0. 058 0.63 
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J'f.-f} t.tfl~ff!; 
=fl&'J.ft -l'f~*fi lf~*fi 

(kg/m3 ) (W/m • K) W/(m2 • K) 

7. 2 lifJL;M"fl 

102 -*Ji'! 250 0.093 1. 84 

103 mn 120 0.06 1. 02 

104 =f-1,'i: 100 0.047 0.83 

F. O. 8 1t ftM•;f ~ 

ff-i} t.tfl~Jj\ 
=f@lt ~~*fi ·~*t'L 

(kg/m3) ( W/ m • K) W/ (m2 • K) 

8. 1 ±.!I 

105 ~~~± 2000 I. 16 12. 95 

106 ~~~± 1800 0. 93 11. 03 

107 1101,'i~± 1600 o. 76 9. 37 

108 1Ja1,'i:~± 1400 o. 58 7.69 

109 ~1.iUli± 1200 0.47 6. 36 

110 mm.1mffe 1600 0. 58 8. 26 

8. 2 ;ot,t 

Ill :tt'.:~~- ~~:i:t 2800 3. 49 25.49 

112 ::kJ.!ll.:O 2800 2. 91 23. 27 

113 il<:t:i"' .Ob1<:i:t 2400 2.04 18. 03 

114 :Ol!<:O 2000 I. 16 12.56 

8. 3 71fif1 

115 71fiW1!Ui± 2100 1. 05 16.39 

116 .Ci!IJ71fi'j!f 1400 0.27 6. 73 

117 :t:i"i!IJi!Jj1f 1050 o. 17 4. 71 

8. 4 11Ul 

118 lftfiJJtl~ 2500 0.76 10.69 

119 ~~~ 1800 0. 52 9. 25 
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f¥4} :M":iol~.fi); 
=f~l!t ~t!'t~~ lU~*~ 

(kg/m3 ) ( W/m • K ) W/(m2 • K ) 

8.5~ml 

120 ~Iii 8500 407 324 

121 i'flil 8000 64 118 

122 I1!$liR:M" 7850 58. 2 126 

123 ~ 2700 203 191 

124 ~~ 7250 49. 9 112 

it : 1 *~flnUI*1:~~::tJ'Tf~J~1fUlll!: < ~RHl!$l~I~it~UUGB 

50176, OHUH~inillltt*i!lUJGJ 144, O~Jti;l;f~l'IIW!t*~W> 

JGJ/ T 261, < iliHM~;ld!-fr:l&J.!iJJ!tt*.llW >JGJ/T 350, <t21t:ioll!Ul± 
$R~il!$ltt*~fHDBJ 43/T003 , <l'ltffibu~lll~±IW1.kli$ltt*~fil > 

OBJ 43/TOOl, < i:t1ttm~±1J,!WS!·l'..·@J~~~tti!Hi..t~ll$l'.tt~~1u 

OBJ 43/ TOOI, <~ifiillltt*~ltl>GB 50345, < fftltt~~iliiI~!t*!t 

lUJGJ 230, <Liifi-Oi!l.&U1U~.ffiffi!~ffUl± >JC/T 2125, < ffi!ZUi~..t >JG/ 

T 266, <~i1Effillt±~·l'..·tUltt*m~>JGJ/T 268 ~. 

48 

2 ~<f';!cttl!Jl•iE*flt'J<J, tii< ~fllll$t~Ii2'HJ;Ut!>GB 50176 ,&;!fl~~ltt 

ijffj~ . 



G. O. l :!Jl!.~~B01~ B<J jt~, ~I ttfm~!/&.!Jl;& G. O. 1. 

* G. O. I ~~~~R!l?'C~, ~IttftU~~ 

Jlt$1.P..;r.l'~~~(mm) 
PT.!A!.*ilUt ;le J!R Im.~. 

It r. ~Mltg, 

3 i!IJJJJJt$1 0. 83 0.87 
]!OJI 

6 j!ljJJJJtJ/ill o. 77 0. 82 
Jitlll: 

12 i!IJJJJJt$1 0.65 o. 74 

5 t.1etgf~JJtJ/ill 0. 17 0. 64 

~~ 6 :Maetgf~JJtJ/ill 0. 54 0. 62 

Jlt$1 5 ;'Re~~JJtJIJ: 0. 50 0. 62 

s~~~~JJtJ/ill 0. 42 0. 60 

6 ~i!*~&MJJtJJill 0. 56 0. 56 

~& 6 ifi~i!*~&MJJtJJill 0.40 0. 43 
Mllli 

$1 6 1~i!:.l't~&Mllli~ o. 15 0. 26 

6 ~Mi!*~&MllliJIJ: o. 11 0.25 

J:'!'.J:t 6 ~i!ft Low-E JitJiill o. 61 0. 51 
Low-t 

Jit~ 6 <P~i!* Low-E Jll{Jlill o. 55 0. 44 

6 i!IJJJ + l2 £4{+6 i!IJJJ o. 71 o. 75 

i; !'ietgf~+12 £L\:+6 i!IJJJ 0. 66 0.17 

6 ~eigt~+12 £~+6 i!llll 0. 38 0. 45 

'1'~ 6 lf'l~i!J't~&M+ 12 £~ + 
JJtJIJ: 6 i!191 

0. 28 0.29 

6i!fi!ft~&M ..L 12 £~ +6 
o. 16 0. 16 

i!IYJ 
6 iOii!ft Low-E+ 12 £"\+6 

0. 68 0. 47 
i!IJIJ 

1~~~~K 

W/C m2 • K) 

5. 8 

5. 7 

5. 5 

5. 7 

5. 7 

5. 7 

5. 7 

5. 7 

5.4 

4.6 

4. 6 

3. 6 

3. 5 

2. 8 

2. 8 

2. 8 

2. 4 

2. 3 

]. 9 
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~~G.O. l 

~Jl'Jsl'lt#.&~~(mm) 
iiJ~Jti!M :iclll:!fm,~ ~~*~K 

l:t; T"v .i!~Ht Ka W/(m2 • K) 

6 <f'.il!ft Low·E+ l2 ~l!\+6 
0.62 0. 37 1. 8 

ll!t!JJ 

6 ~ffl':.il!ft Low-E+ 12 ~"t + 

6.il!ty:j 
0. 48 0. 28 1. 8 

6M:i!ft Low-E+12~~+6 

.il!IYI 
0. 35 0.20 1. 8 

<j:i~ 6 ini:i!:l't Low-E+ 12 ~9; +6 
11U~ 0.68 0. 47 l. 5 

.i!IYJ 

6 'P.i!U't Low-E+ 12 fit"t +6 
o. 62 0. 37 I. 4 

.i!l9l 

6 .=:.Ul~:i!+ l2A+6C o.67 0. 34 l. 67 

6.=:.UI.P.i!+12A+ 6C 0.49 0. 27 l. 67 

6 .=:.illM.il!+I2A+6C 0. 47 0. 26 l. 73 

6 .il!IY! + l2 ~~+6 .il!1Jll+l2 

~"'\.+6.il!fJJI 
0. 68 0.67 I. 71 

6i0ii!ft Low·E+l2~4'\:+6 

.il!l!Jl+12~~+6.il!t!.ij 
0.62 0.42 l. 23 

6 <P~:>'t Low-E + 12 ~l:\.+6 

i!IJfl + l2~~+6 .il!l!JI 
0. 56 0. 42 I. 27 

.=:~ 
6 .P.il!ft Low-E + 12 ~e;:,+6 

rfi~ o. 51 0. 39 I. 32 

lltJM 
.i!!l!l1+12 ~~ +6 .il!IYI 

6 ffl';.i!;l'{; Low-E + 12 ~~ + 6 

.il!EY1 + 12 ~~+6 .il!lJJ! 
0.32 0. 27 I. 35 

6 ~~)\'.: Low-E I 12 Z"C I G 

:i!l9l+l2 ~~+6 .i!IJll 
0. 62 0. 42 1. 01 

6 <P.i!ft Low-E +12 il~+6 

J!'YJ T 12 ~"\ +6 .il!l9J 
0.56 0. 42 I. 07 

ti: : 1 :ifi:~~~< l\'.J!Ul$t~I~it~n!>GB 50176 f.1iUM1 

2 -*tiif'U(l(J:icl!flfm~-.i!Mlt g1~lltJlll(l(J;icl!flflJl:!\*:lt SHGC ;ff!~ . 
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c. o. 2 *ffl:!fl!.~~$1, nc~~fi'flw.m. n::!14~if.moo~tta<rttr 

~""F" , ~ m ~ r& ~~*°*~a~~~~~~ .!A!.* c. o. 2-1 ~ * 
G. o. 2-20 

•&~H •~~~~~~~m~~•m~••~~~~~-·~ 

~~MU!~~ 
IWi~~ lln!.W:M !'lflltl;U Jillm/;U Kr= 5. 8W/ Kr=2. 7W/ 

Kr = 10. 8W/ 
(m2 • K) (m2 • K) 

( m 2 • K) :mw.m 20Yo :flillff.fj( 25Yo 
J&J/;11(11) :mw.fR i5Yo p=0. 4 p=0. 6 

J&J/;llr\'b#.&~~ iiJ !\1..7'{; p=0. 4 
(mm) i!itlt 

t'v *~ f~~ *~ 
~fi :t:RHtJ ~It :t:RH:J .*-fi J:l!B~ 

K [W/ ~~fl K(W/ ~~fi K( W/ ~~fi 
( m 2 • SHGC (m2 . SHGC (m2 • SHGC 
K)] K)) K>] 

3 .il!IJllI&Jlll 0. 83 6. 6 o. 77 5.8 0. 72 5. 0 0. 67 

i!IJll 6 i!a.JII&Jlll o. 77 6. 5 o. 73 5. 7 0. 68 4. 9 o. 64 
I&JW 

12 i!IJJll&Jlll 0. 65 6. 3 0. 66 5. 6 0. 62 4. 8 0. 58 

5 ~~11.bl~I&JJll o. 77 6. 5 0. 58 5. 7 o. 54 4.9 0. 50 

!gt~ 6 ii[~igt~J&Jlll 0. 54 6.5 o. 56 5. 7 0. 52 4.. 9 0.49 

~~ 5~~11.bl~I&Jlll 0.50 6. 5 0. 56 5. 7 o. 52 4. 9 0.49 

5 t>{~igt~~J/;11 0. 42 6. 5 o. 54 5. 7 0. 50 4. 9 0.47 

6~.i1!.7't~&M 0. 56 6.5 0. 51 5. 7 o. 47 4.9 0.44 
JltJP.! 

~& 
6 c:p~J!J't~&M 0. 40 6. 2 0. 40 5. 5 0. 37 4. 7 o. 34 

I&Jlll 
M 

6 {11:.il!::l't~&M 

~· I&Jlll 
0. 15 5. 5 0. 26 4. 8 0. 23 4. 1 0. 22 

6tf~i!.7't:t8&M o. 11 5. 5 0. 25 4. 8 0. 22 4. I 0. 21 
~Jlil 

1'\Jt 
6 7.lii!J't Low-EI& 0. 61 4. 7 0. 47 4. 0 0. 43 3.4 0. 40 

Low 
JjlJ 

-E 
6 .P~i!J't Low-E I&Jlll •• 0. 55 4. 6 0. 41 4. 0 0. 38 3. 3 0. 35 
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~;& G. o. 2-1 

~H~~ii 
~~~Jlll ~tU-l ~*4~.u 

Ji11~.U Kr = 5. SW/ Kr =2. 7W/ 
Kr= IO. SW/ 

( m2 • K ) (m2 • K ) 
(m2 • K) 

mw.J.H 20.% mrmm2s% 
~~t¥J mrm~ 15% p= 0.4 p=O. 6 

~JJll 61.# .'&~;j! ilJ .!,\!.;)'(; p= O. 4 

(mm) ~Mlt 
rv ~~ ~~ ~!i~ 

~fi .::t:lllHU. ~Ii .::t:ISl'l~ ~fi .::t:m~ 
K [W/ ~~Ii K[W/ ~~fi K( W/ ~~fi 
(m2 • SHGC (m2 • SHGC (m2 . SHGC 
K>] K)] K)] 

6i!flJl +l2~"l+ 

6 i!f91 
o. 71 4. 0 0.67 3. 4 0.62 2. s 0. 5S 

6i'.i@.11,!t~+12~ 

4"(+ 6i!fl!Jj 
0. 66 4. 0 o. 43 3. 4 0.40 2. s 0. 37 

6~ei!,!t~+12~ 

4'\.+6:i!l!Jl 
0. 3S 4. 0 0. 42 3. 4 0.3S 2.S 0. 36 

6 <P~:i!;)'(;~JiM 

+ 12 tl"l+6 :i!fllJ 
0. 2S 3. 7 0. 2S 3. 1 0.26 2. 5 o. 24 

6 f!f~;)'(;~JiM+ 
0. 16 

12 ~"l+6 :i!flJJ 
3.6 o. 17 3. 1 o. 15 2. 4 o. 14 

6 ?:fi:i!;)'(; Low-E+ 
0. 6S 3.2 0.43 2. 7 o. 40 2. 1 0. 37 rp~ 12 ~~+6:i!l!Jj 

~- 6 rfl~:)'{; Low-E+ 
3.2 0. 35 2. 6 0. 32 2. 0 0. 30 0.62 

12 ~~+6 :i!IJll 

6 ~~:i!;)'(; Low-E 

+ 12 tll:\:+6 :i!f!Jl 
0. 4S 3. 2 0. 27 2. 6 0. 25 2. 0 0. 23 

6 ~:i!:)'{; Low-E+ 

12 ~~+6 :i!IJI] 
0. 35 3. 2 0.20 2. 6 o. IS 2. 0 0. 17 

6 n:i!:)'{; Low-E+ 
0. 6S 

12S:~+6i!IYl 
2. 9 0. 43 2.4 0.40 I. s 0. 37 

6 <PiUt Low-E+ 

12ti1~+6 :i!IYJ 
0. 62 2. 8 0.35 2.3 0.32 I. 7 0. 30 

6 .:::. ii jQj i!f-1-12A 
0. 67 3. 04 o.32 2. 51 0.30 I. 93 0. 28 

+6c 
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~3'& G. O. 2-1 

~FIWi~~ 
~~~llMrm· f/1*1-!rl~ 

.lili~H't Kr= 5. SW/ Kr=2. 7W/ 
Kr= l O. SW/ 

( m 2 • K ) ( m2 • K ) 
( m 2 • K) ffroom 20% t1Hlii~ 25% 

:1&$189 ~KiliifJ~ 15% 
p=O. 4 p=O. 6 

~Jil!.l'lt.ffi.&m.m iiJ .!A!.ft p=0. 4 

( mm) :iltt-H~ 
T"v f~~ *~ f~;l'A 

.*itt :t J!El~~ .*itt :;t::lll3~f}. .*ltt :tll!H~ 
K[ W/ ~*~ K[ W/ ~*~ K[ W/ ~.*fi 
( m2 . SHGC ( m 2 • SHGC ( m2 . SHGC 
K)] K>J K)] 

6 .=: 4& <P:ilt + 12A 
0. 22 0. 49 3. 04 0. 26 2. 51 0. 24 1. 93 

<P~ +6C 

:1Jt$1 6 .=:4& -fl\:~ + 12A 

+6C 
0. 47 3. 09 0. 26 2. 55 0. 23 L 98 0. 22 

6 ~P,ll+l2~"\.+ 

6 ~1!}l + 12~4;'.+6 0. 68 3. 0S 0. 60 2. 54 0. 56 I. 96 0. 52 

~IJJ:l 

6 i\t~ft Low-E+ 

12 :2"\.+6 ~rJ)Hl2 0. 62 2. 67 o. 39 2. 15 0. 36 1. 60 0. 34 

~'-'\.+6 ~P,ll 

6 rp :ilt ft Low-E 

+12 ~"{.+6 ~1!}l+ 0. 56 2. 70 0. 39 2. 19 0. 36 1. 63 0. 34 

12 :2"\.+6 ~fjij 

.=::fJt 6 cp ~ft Low-E 

cp~ + 12 ~"\,+6 ~PJJ+ 0. 51 2. 74 o. 37 2. 23 0. 34 1. 67 0. 31 

:fJt~ 12~"\.+6 ~8.Jl 

6 11£ ~ft Low-E 

+ 12 ~l:\.+6 ~IYJ + 0. 32 2. 77 0. 26 2. 25 0. 24 1. 69 0. 22 

12 :2"\.+6 ~P,ll 

6 (.':j ~ft Low-E 

+ 12 ~C"\,+6 ~BJ!+ 0. 62 2. 4S 0. 39 1. 9S 0. 36 1. 44 o. 34 

12~"\.+6 ~P,ll 

6 <P ~ ft Low-E 

+12a"\.+6 ~1J1J+ 0. 56 2. 53 0. 39 2. 03 0. 36 I. 48 0. 34 

12~l:\.+6 ~P,ll 
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1!'1U~~Jill !'1.U 
$~rJ1:fSl.!.U.tf 

~~~.Lt 
Kr=S. OW/ 

Kr=2. OW/ 
(m2 • K) 

Il/01AJ~~ (m2 • K) .fl!illi;fJ"\ 25%, 
JJk'.Jlll p"/, # .&Jl.m nr 14!.ft :f«Wlf.rt 20% . 

p=O. 6 
(mm) :i!Mtt p=0.4 

Tv fH~~J:I 
}(l!fl~:J 

~~~~~ 
j.::lll]~~;t.!\ 

K(W/ 
;t.!\~~ 

K[W/ 
~~ (m2 • (m2 . 

K)] 
SHCC 

K)] 
SHGC 

6i!IJJl+l2;2'~+6~1!Jj o. 71 3. 2 0. 62 2. 7 0. 58 

6 ~ fgigt~ -rl2 :2'"\. + 6 
0. 66 3.2 0.40 2. 7 0. 37 

i!IYl 

617(fgigt~+12 :2'.!:\.+6 
0. 38 3. 2 0.38 2. 7 0.35 

;!191 

6 rp~J!ft~&M+12 :2'~ 
0. 28 2.9 0. 25 2.4 0. 23 

+ 6 i!IYI 

6~i!ft~&M+12 ~~ + o. 16 2.8 o. 15 2. 3 o. 14 
6 l!IJJl 

6 iQ;l!ft Low-E+ 12 ~~+ 
0. 68 2. 5 0. 40 2. 0 0. 37 

6~f!)l 

""' ~ 6 rp~ft Low-E+ 12 ~b( + 
0. 62 2. 4 0.32 1. 9 0. 29 

~ 6 ;!191 
~ 

6 ~{ij;~ft Low-E+ 12 :2'"'\. 
+6~1!Jj 

0. 48 2.4 o. 25 l. 9 0. 23 

6-M~ft Low-E+ 12 ~b( + 
0. 35 2.4 o. 18 1. 9 o. 17 

6;i!IJ1j 

6 ~)!ft Low-E+ 12 Q~ + 
0. 68 2. 2 0.40 I. i 0.3i 

6;i!IJij 

6 <Pi!J't Low-E+l2'1!:~+ 
0. 62 2. 1 0. 32 I. 6 0. 29 

6 l!IJJ 

6 .=:fU~i!+l2A+6C 0. 67 2.35 0.29 I. 82 0.27 

6 _=:;trp;i!+l2A+6C 0. 49 2.35 o. 24 I. 82 0. 22 

6_=:@~~+12A+6C 0. 47 2.39 0.23 1. 87 0.21 

54 



~~G.O. 2-2 

l!M~~Jiil~M 
~~m~~fJ 

~Jt!\i\lt-t 
Kr=5. OW/ 

Kr= 2. OW/ 
( m2 • K) 

lltlll!l¥J ( m2 • K) :fffiiDTfn 25% . 
lltlllJ61.f'llJHm~ iiT~::l't mm~.n 20%, 

p=O. 6 
(mm) ilUHt n= O. 4 

•• IW~*lf! ::tm~# ~{t:M\*~ ::tll~H!H~ 
K[ W/ 

~*~ 
K[ W/ 

~~ 
(m2 . 

SHGC 
(mZ • 

SHGC 
K) ] K)] 

6~1!/l+I2£~+6~1!/l+ 0.68 2.38 0.56 I. 85 0.52 
12~"\.+6~1!fl 

6 i\'li~J't Low-E+l2 £~~ 
0. 62 I. 99 0.36 1. 49 0.33 

6~1!/l+ l2~"\.+6~1!Jj 

6 tp~ft Low-E + 12 £lit 
0.56 2.03 0.36 1. 52 0.33 

- +6 ~!Yl+l2 £"t+6 ~l!fl 

Ji! 
rt' 6 i:p~J(; Low-E +12 ~"'\. 

o. 51 2. 07 0. 33 l. 56 o. 31 
~ +6~IJJI+12 ~A!\ +6 ~Jjlj 

llt 
lll! 6 ~;i!J(; Low-E + 12 ~"'\. 

0. 32 2. 09 0. 24 l. 58 0. 22 
1-6 ~191+ 12 :2~+6 ~fj)j 

6 jl':;;®;:l't Low-E + 12 ~l::\, 
0.62 1. 82 o. 36 1. 33 0. 33 

+6 ~IJJl+12 £C\.+6 iMl 

6 i:j:t;®;:)'t Low-E +12 ~"'\. 
0. 56 1. 87 0.36 1. 37 o. 33 

+ 6 ;!l!JHI2 ~~+6 :i!fJJl 

it : 1 ~ G. o. 2-L :& G. o. 2-2 ~~ < ~RJIIUA:~Iill:it~tu:> GB 50176 tel$11; 

2 ::tmmM~~~~P~~ffi~~~m. 
3 ::tl!l'l1S~*1'I SHGcmm ( t\'..ffll.1!$t~Ii2:it.AA'.i'IU GB :;0176 il·;l'):PJT~; 

4 $?)-M-iJ(!<J~~~~~!!!l <@$'Cf1S.v.tlll!~JIU~ IitJf:~:f!il> JGJ/ T 151 

tt;l:l:PJT~ . 
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H. 0. 1 ~'lf:ii~7JH~~~W:JJfPJ{&:~ H. O. 1-1-~ H. O. 1-3 ~ 

m . ~~§~~~~~~m•*a@•m~~•mn~w~~ 
Smm~m. 

* H. 0. 1-1 ~~1!.l:lfm~tt~i*tlfi!~gf~V,l:~Jt.lt (V,l:ffi' 85 ~/GJ ) 

AUl:fl-Yt ~~~~)j((mm) 

llJJf<'C) 25 28 32 36 40 45 50 

o. 25- DN50- ON150-
60 < DN20 ~DN450 - -

DN40 DNl25 DN400 

DN40- DN80- DN150-
80 - - ~DN32 ~DN500 

DN70 DN125 ON450 

:hfilli:fl- ~~Ji:!Ji;lJJ( (mm) 
J.i1!llill3l: 

(°C) 25 30 35 40 50 60 70 80 90 

..;;;; ON50-
DN150 

~ 60 
ON40 DN125 - DNllO< 

- - - - -
DNIOOC 

DN40 DN!OO 
~ 80 - ~DN3l - - - - - -

DN80 DN250 
DN300 

~ ~ 
DN50 DN125 

~ 
I"! 95 - - - - DNllO< 

- - -
DN40 

DNIOO DNIOO< 

~ 
DN32 DNlOO 

~ 140 - - - - - - -
DN25 

DN80 DN300 
ON350 

..;;;; DN40 DNIOO DN250 
~ 190 - - - - - - -DN32 

DN80 DN200 DN900 
ONlOOO 
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~~ H. 0.1-2 

fi}:i\'Ht- f'{g~~Jf):JJ( (mm) 
Jilll!!J.t 
<'C) 25 30 35 40 50 60 70 80 90 

~ 
DN50 DN125 

~ 60 - - - - - - -
DN40 

DNlOO DN450 
DN500 

~ 
DN50 DN125 

~ 80 - - - - - - -
DN40 

DNlOO DNl70C 
DN180C 

~ 
DN32 DN70 

~ ~ 95 - - - - - - -
~~ DN25 

DN50 DN250 
DN300 

~ 
DN25 DN80 DN250 ~ 

140 - - - - - - DN -
DN20 DN70 DN2oo DNIOOC 1100 

~ 
DN32 DN80 DN200 

~ 190 - - - - - - -DN25 DN70 DNISO DN500 
DN600 

-~:ft-
/Ml!AJ.l 

ftg~Ji!P-illl'. (mm) 

C'C> 40 50 60 70 80 90 100 120 140 

~ 
DN70 

~ 60 - - - - - - -
DNSO 

DN300 
ON350 

~ 
DN25 DN80 

~ 80 - - - - - - -
DN20 

DN70 ON200 
DN250 

'fl 
~ 

DNSO DN125 DN350 
~ 95 - - - - - - -

DN40 
DNl OO DN300 DN2500 

DN30o<: 

Pi 
DN40 DN80 DN200 ON350 

140 - - ~ - - - - ~ -
0.'.\132 

DN70 DN150 DN300 DN900 
ONIOOC 

~ 
ON40 ON70 DN125 DN2oo 

~ 190 - - - - - - -ON32 
DN50 DNlOO DNISO ON700 

DN8oo 
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~;& H. 0.1-3 

:liilt:fl- ~~Jj!J?:JJI: (mm) 
J.ilinltv.: 

CC> 40 50 60 70 80 90 100 120 140 

~ 
DNlOO 

~ 
60 - - - - - - -

DN80 
DN250 

DN300 

~ 
DNSO DN125 DN300 

~ 
80 - - - - - - -

DN40 
DNlOO DN250 DN150C 

DN200C 

~ 
DN32 ON80 DN200 DN500 

~ 
~ 95 -

DN25 - - - - DN250C 
- -

1~ DN70 DN150 DN400 DN200< 

~ 
DN32 DN70 DN125 DN250 

~ 
140 - - - - - - -

DN25 
DNSO ONlOO DN200 DN450 

DN500 

DN32 DN70 ONIOO ON200 
~ 

190 - - - ~ON2E - - - -
DN50 DN80 DN150 DN450 

DN500 

H. O. 2 ~ l*J~i.ffl1~7j(~ili::f}1j\~~~W:J.ltilJfj(* H. O. 2-L * 
H. O. 2-2 ~ffl ; if~~fki'?:~J¥J3fi'iJrJ(~;J,l~ft J.!D:11ill.JJt:@:::k i:l~~~ 
i1U1<Ji'?:~WJJt~~1Jo Smm~lOmm~ffl . 

([~ 

~=f~ 

ix:~ 

~-~ 
I&~ 
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* H. O. 2-1 ~l*J~Vl]~7J<~ilh'ii1J, ~1f.1..liiJtJ.ff 

(fl'~Jal.ff~s·ci (mm) 

~ttl@!i*~fi! :QA:JJIJ.fli\'i'f;'.; 

'l'f:f£ Jfl.Ift 'l'l'~ 

~DN40 19 ~DN32 

DNS0-0:--1150 22 DN~O-DNIOO 

~DN200 25 DN125-DN900 

~DN25 25 ~DN25 

ON32-DN50 28 DN32-DN80 

DN7o-o . 150 32 DNIOO-DN400 

~Di 200 36 ~DN450 

J!1.& 

25 

30 

35 

25 

30 

35 

40 



IR~ 

~f~ 

I&:~ 

~~ii 

18:~ 

~ H. O. 2-2 ~1*.J~Vll~*'ifil/11J'~~.lii1'1.l 

(ftmt)gl.l~-lOt: ) (mm) 

~ttifi!i*:tlfll ~UUJlt~ 7Q 

'B'~ JJ1.Jjt 'l'l'~ 

~DN32 28 ~DN32 

DN40-DN80 32 DN40- DN150 

DNlOO-DN200 36 ~DN200 

~DN250 40 -
~DN50 40 ~DN50 

DN70-DN100 45 DN70-DN125 

DN125-D'.\1250 50 DNl50- DN500 

DN300-DN2000 55 ~DN600 

~DN2100 60 -

J'1.JJt 

25 

30 

35 

35 

40 

45 

50 

-

H. O. 3 '.i:P-11:.~~Jj(~~m~~JifHl!filJ{l(;& H. O. 3 ~Jf.l o 

~ H. O. 3 ~1*.J~$~*'if~gf~~.lii 1'/.l 

(~it-1 s·c~~~1os ~ ) 

::s:: ~·L'~~;fll! ~f£7Qi*~m 

%~'tf~(mm) J!jl}jt(mm) iHfi;'l'H2(mm) ~Jjt(mm) 
IJt 

~DN25 40 ~DN40 32 

DN32-DN80 50 DN50- DN80 36 
~70'C 

DN100-DN350 60 DN100-DN150 40 

~DN400 70 ~DN200 45 

~Jflfrl.U,U.Jr < 'C > Q1M!\l!ll 
JXl.'11~~ 

R[(m2 • K)/W] ~ft .!i!tlft~U ~ft /JiiUUlJJr 

-Ai~ill.IXl. 'lJ 15 30 0.81 

~tt.l.JXtfl' 6 39 I. 14 
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1 ~~~tE~fi*~m~x~~~~~.~~*F~~~ 
~ Iii.I B<J #J ~ i#. IY3 :turF : 

1) *~1&.F~. ~~~~f$~iiJB<J: 

iEim~*Jfl "!16,@!", &iii~*m "F~" ; 

2 ) *~F~ . tl:iE11tffl&r~li!Zi!.f.ff$8<J: 
iEim~*Jfj "$i_", &im~*Jfj "~li!Z" ~ "~~"; 

3) •ffiftilffl(ilf :1?1;.' tE~flfitfiff ll-ttt %1i!Zi!.f.ff~B<J: 

iEim~*Jfj "1["' Ii im~*Jfl "~1["; 
4>•~lf:1?1;•.ti:~2~#riff~~~•~·*m 

"iiJ,, 0 

2 *' x i:tr m IY3 mz t.ti x ft!?. lf ~tr-m ~ fi e<J '.!;; ttr ;9 = "mz ~ 
~·· · ···a9~Ji:" ~ "li!Zt.ti ······V-l.1-T" 0 
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:!itlt~ 
105. 8% 110. 7% 115. 4% 120% 124 % 

~~:IF~ 
100.% 100. 3% 102% 102. 7% 

lfiillt~ 
103. 5% 105.5% 107. 7.% 108. 8% 108% 

tt*€it! 
100.% 100. 6% 102. 6% 103. 4% 

fitlt~ 
104. 4% 107. 4% 110. 6% 113. 0% 114% 

~ 
lfHll~ m i!§ 

15° 30° 35° 40° 45• so· 75° ~ 

~IU!~fM!. 
100% 100. 2% 102. 4% 103. 4% 109. 1% llO. 5% 114. 8% 120. 3% 124% 

:!il:tt~ 

~\l.ll"F~F.t! 
100% 101. 4% 104. 6% 105. 8% 

Jtttt~ 
108. 2% 109.3% 112.1 % 117. 2% 114% 

-1;ip$€ft!. 
100% 100. 9% 103. 8% 104. 9% 108. 5% 109. 7% 113.1% 116. 5% 118% 

:tatt~ 

JiSf!}t$t?>r• lll3i&Ht J§i. fF j;j ll$t i&tit B<Jl!l~ P-J ~ 3f Mi =f 1f ~ 
i&titID'i" ~, ~7i; ff ~I~lil!·i&t~JR . .@f!Il!$t 09 91-Jm; lll3 i&tit J§i. 

~*~m~§~:tE~09~~fil~,~~~~,m1Jt~~,~1Jtw 

fm, ~$t¥J]IPJ, 1!1Jt~J.l, Jl:ifi.ii&tit, .@fi~fBJlfr:tE~fL ~~ 
~ffl~~>J<~~, 15-~t9:ft~'.fiB<J?'rBIS!:lii~. ::Jt-~~$t4m~1* 
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4. i. 3 }l$t!fmf*~*~~m~•~!3~~r:k'-'t*fn.4u'!<:i;r~iiPfR!3 

;JtEJT-El. Em a<:Ji*1R 89 tt ·!EL 1* % * ~~~m:m• :tt.~I ~·11: a-<J - 1-m 
~m~.!3~$t!fm1¥Jfil~,f*ti,%~~~~~~o 1*%~~~ *· !JlU~oJ~1.:±l ll1J1:1¥J;r oo!P~tA.Jiiim:k . "-*%*fi~1J,!Jl1J~J!,il.t1:: 

~iMr!E!P~~00*5t1J' o 

1*W •J!I1¥J7c1J\X'f~$tft*€a9~~1nJ=fF'ilt ,~~ o 1*% --~1J' , 

l(!fili1!11i:ffif~S'f J.illa9jr*00~~1J', ;r Eru!PfS~ (!{J ffl~~.$1C~1J'o 

M~~~-~*€a9~~:±l~.mz~~1*%*·~~:ft-1-~~1¥J 
JJ<lfZ ... L 

fE!.~, 1*W*•:.:t'R~~P!PJ;r lEtF~~e<Jf~1~H.919c, 1:~!3 

~-:Qi~, lfZOO;{jJJ~L *J'timJXl~~1&.::m~o 1*~-~:i:J:;J,, *1'-
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mr.s1±••B9fifi~*:iW?tB9 . ~n 0~3) ~~.1-J~1 1J ~l'f, C4~11) 

.Fz:~:Jg,t&j.\~;f'i;J· ' ;tti:p 6 ~;t&j.\~:Q'ilt .!A!.' 12 .Fz: W.J:$ '-ii'.t~ 
m•. ~~~~=~••*~~~~~~.~~mm•~~** 
-~*· i'i'G~--B9~~*•t1C1J\, ~~. f£1*:t~*·B9~{i[J: 
~WTIRJJIJ . 

ffi-T*1tj1fEE.::k~i.lttl7£67ll•OOtF~~~ml!Wi~ttfmB9W 

~.~~•~••~**•*-r*••~B9~mat,&~•JE 
<Ir~~~:it!!.iKT.Sttm•"ffnrottj?l» 1c1 134 - 2010 ~ 4. o. 3 • 

DMtt~~~~.~~~~~--~B9-~*fi•*~~ c~~ 
tt-tn . 
4. 1. 4 :2fs:~~f!ijfif{Jp~~itBtJ.iY:ifil:l:t Fl t'i.\illiJX\.~~;fll:itL t:l~JX\.D 

W:~a9-€l-llrot*1ltt1t;ffJ f.U w. ~~ ~1lf !'fl A r&illi JXL, Jt:?t.f1J m 8 
?&ifilJXl.i&tf~l::~lft1Bt~fBJB9~fi~tt, lli.t~' '.2 iffilnt1AJ. ~f~~lftl 

I'm*€ ; 1£~ f~llf :£ lft1at~ 1m a9 ifilJXLP'k-~mz n~~ilTil1=.W * . 
1 ~]~7~itBtl.iY:?t Fi9:it 13 f'&iIDJXl89~~*1l El ?&illiJX\.i1L 

t:1r:JxlJ:1 W:N. 
2 ~]~ 7 tt;ic*ffl9~W~1g El ?&illiJXl:itl:, f.WJxl t:1 .&.9~ W l'fl3f 

JS iif:i~Jl ; ~9~W~RmJE3f la iif:ifRBtfMi:9:fl{JL.flitilllJX\..&.illiJX\.P'k-~ 
rx•. 9~WE:*ffll*l51L7fiT, ~*ffl9~7fat, 1.iY:*~~~fi~~ 
~~!FW!»ID: . 

3 ~]~/F~JXL•~B9~W!~ifnJ~fAJJ.i!Zli~TI1::illiJXl n ~ltt 
fitJI.~illiJX\., f!ij fif{J]gtjjJXl D B9 §1J' [lijfRtf-1'):-jJj!. 
4. 1. s ll• t1iGt mzttJIG;ff Jffl~r.& 7IO't. ff!.j~fkl ~:m*i·m•"ff n B9 
~~~"fJ.mtt••7f8iif:i~:U::kX~~r~R. ~~1£mJE* 

~•*l'fl¥~J:•~•*•oo~. ••*•B9~•~••*ft, 
illiJX1.*11%Y.:!K . ;lt9=1*ftW3"1( !'fl9Hiliif:i~filck. il!1Jt~itBttl(*ft 
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~:-::JHJffJJ;E?'HiTOO~Fo, -/&iffiJXllilX!.Y.:~H19J!'.*-ti!.iiJlW~JE . 

4.1. 6 .@1:£~1JVP~*JlHt1*~im!ff. m1:H!m9'1*Jfj~~m:• 

*•7.l<~fitt~~71r1'~~. **'Jt~P.«T~~t~ «1~fi~*1§.@1:£Jtm 

i&tit;f;,j fl», ~ :iiffl T t£%!jj[ i&Htllfl' f&:Jj)Z ~ft *1J IVI fiJ ~ il9J ** lt1 ~ ~ ~ 
;J;MfHf.~7j(:ff ~?'~m e<J W:!t' .*Hfil7E T iief1Ht1*~ ifriJ $ fl1 ~ ~ mut.~ 
*•7.l<=ff at J:W 00 '.¥'. 9~m~ ~ W: tt 89 ~ {~: ~ ;J( , J"l.1* ~ >R-W .!A!. rsft 
}}{ B. 

~*'.¥'.?'~f!LIDJ?'~$~ IBJ:*:iJHlf:• , ~n*:¥:?'HJL-QL -=flffi.!Xl::f ~ 
09t~lfr. {9!Hmfil-T "[!!]" ~~fBJP'J$, Jt14f:1eA<J~~ ··~fr'~;tr~ 

fi'i] pg=ilfS, ~Hlf)~ IBJ 89 ~J.f :iJV~it, ~at-ti!. ~:ilt-tf7!ft JJa ~1Jt 89 
~oo:ffl..m, m.J£~tt~f.f . i;§.llt , mv1~~~~9~mi&tfl:tEii!.IXl~ 
~R9:1$Jlfr, ~~~HI~~ iiJ :iB ~it~, ~ 1> ;it XiJ" .mm 31 pg J.f :iJt 89 
~l!fnJ . 

4. 2.1 ~!RftliJtt*-:t. ~mootF~~e<J~Itt~:e:t1u~~1nJm1!Jtm 

~~lt1~00ft*1§,~ffl7~F~~~.~5~~*·:tE Kffi~~ 

mttm5n~•JE•~tt•~~*at,Jj)Z~m•~~-~~Itt 

nmfi•~~-.~Tm~~ni&ttt.*AJt•JETBW. ~1*. 
•~ooR~ne<Jffl~*•lil~mttm5~m . ~me<Jffl•*•~ 
~m~~*•~*·•mT•~~•.-m~~~n•tt5~•w 
T~~e<J•*·~me<J~~.~~n~e~:tE~M*5~e<J~fi 
~~~Txae<Jtt~.~=§~~~§file<J.~~~mfi•rtt 

rm•~~IJMYT • ..§.EliW:t!iJ;(;J"*§~e<Jt=rfhfF~~~ . ilm~tmmfil.JVt 

*-ti!.~~~~ . ~~~;ru~~~~~~M7.l<~. 
~iiYJ;¥j:lt!!!K~OOlt19~~e<J~:t!iJ{~~*fl Kmlk~ffittm;tff-71-M 

1'-~j~Jj)Z:J£ffl!J, i!*F£fllitJJ~ § iW9~~*f*4.bHsftlftJ~e<J~~ 

tf'HS"l. 
OOtFM~~~m*ttB<1~~.7tM~~JEffl•*flK~ffi~ 

~ffiflmfff- Dffi. 7!1Jt-f*m*~~*· 9lH~~e<J~9~~fFRl~:*. 
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•,~~~~~*· ~~.~~*•*#~mz~~m•ttn~* 
t:i- ® , 1#•*• K lllHiJlli1J'-® • 
4. 2. 2 ~!iHMtt*':>c · ;rm~~~i±~Tina~it/J~~Jif\11 , x-r;rw-~ 

~•*•~•P~~~-~*•~rm~~~.~nn~•~11 
~~Tin. tt*~m*~~-~ . •~*••~ttoo. ~m~* 
••rtt•~•~•~•3*~~. ~~*mmn*m~Ittn 
*~~·~· ~•~••:ll!!~Am•nmttti~&*•~oo•x-r 
Jl1Jl:Tiflli~~* · 

rwfP:l5'r•*ffl*.lf!-~m, iiJ~•M:tm•~t:iJJt1R•*~1IM 
*m•M;xt~*,nafP:l~*•·m~~•m•••M-.©~ 
at~•~~tt*11~1l(iiJim.JXt, ~~*~AAI.~= ~-tt~ rDJa<J*, EfP:I 
?'rCJllitift75~;r~lli3~~; ~mmoo~ut~o. 45 a-t. m11~ r01 

~9rll~mztitt75~5'r~m~il . 

~~ 3 ~~~~~~M~Aittn8•tt~a~tt~--~ 

~*· 
3 *~:)(51 !3 « ![•~~:it!!.IR.@-f±i1!$'fi'fmiii.tt'F fi» JGJ 

134, ~-tffttm.tr-tlt1J\B;f (D~2. 0)' @t](P.fl (( ~m.m1A•Iti 

tt~J.m:» GB 50176 *~~J~19l~*' 1!]9r±Wa<JIWi•l&!:1t~>R; 

4 -m-Jff :l:J.Jf1::.tt*!-5'ritMil~ oo a<J®W gr ini ;J;J ~~·~a<J1*~ w JJt 
{Ji~~~JJt , :(m 2oomm~ll[W;~WJ1J(~~Ji.(~·~1L~1*:f.f{WJ.tjg 

1400kg/ m3
, 9l~ W:;.f,t;fSl.~iiiWJ.tjg 1400kg/ m3 XO. 2m= 280kg/m2

• 

6 ;mx-root~~..w.~~m:ltioofftttit~1f7*. fl(Jjyj fP:littr~:1=f-fil! 

~1Jtt*t1iiJW!~tt . ~fii{ttittl:i:~ . 

7 *lijrfJJf;j-j~ G ~tf:l T §f!iI~lf!'iitJ+Ht<J)'r'©' J.&~.&#ft85 
~•rttn•a.RttatiiJn•*m . ~BI•~·~•*mT 
m•c~*~~~•P~m.~Aittn•emzmnffi~fi~, 
ii*m~JtRii. 
4. 2. 4 ~!iHfl1Jtt~:>c • .:hT~fil}t1Jl:'.j:pg~Jf~;fU!lfff£fiU£, ~* 
9rWA~~M-~'={Wttn. ~JM~Il*~~*'.j:9r~'={l1:$:il!!iPJ 

'.j: pg~i,i . tE ((~1Ji)'r1'lif'={W, J](W, mJxlffittR*~.&~lJ!~ 
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1ftii:» GB/ T 7106 i:f=i~]Effl lOPa l.li~r' 4.ij:1]\B;f~*~lmtAfl~ec 

r~:i!:fil Qi ~114it1J\at4i.iJZ::tf*iiiffla<1~ec~~:ra Q2 fF;97'rnmB<Jec 
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*~~~•••~~*•.&m~nB<J~•tt~**•~~. 

m=f~, $, i:ti~fi!:m1}{, ~7'rJX1.iauttiv1,, ~7'rm.&ria 1=1 n B9 
~©tt~*~-®.W~=f~fi!:-$t •• *~-~~~·*·m 
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4. 2. s :ilIJL~J511••~8·Jm~•1.Jllil!' 8llllffffli9:tt~ 

*~*·~~•=oom~~*·~•~·~~nftm~.$M• 
~~-·~~~~~. ~~*fiF~~~ . 
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.&tr:::t:l f PWt&ill*~l-~ml~Hlf!, ~;Jlt:ffl'~~ *-~:1!¥U ;_m~ AfJ ~ill~*, 
J37'rit~7'ritAI.iJZ~ffl-~*~at, W:·E1:~8• J: r/f'~~~•, m; 
t&.&tr:::t:lfDl1J;f.&. ~511U~$.&$1i~W;Jg88Bt, tE.illtJ(*~l'l<J~~ 
:ln:fi~Ill'~~i9:it. 

8WB<J~ffl~:ba78 .Fffl'~ifilffl, ;Jg 7.iJZii:IX$?t~:hna9f~ 
~~:fil, -tE.;Jg Y::tfittt~, M 7 8WB<Ji9:i.tmt~~tr~1f7*. 

4. 3 it~~~\9'.i.t 

~ i1 ~-~~B<J••*•·m~~•~m~~-~-·~~ 
*· lilli'ril*A•~Afl*flBmM•JLlf/f'~:l::l:BtfBJ~jg~~M 
mfBJ.F~~~w:. ;1g7;J~fmij, w:)(:rm 1:u11~~~~*llk7'r:ilfl; 
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$~-~~nm,*~~~~-~~MiiJiMZ~.~~-~·* 
$M~~u•~~molil•J:~J:A••R~m~~m~mz*m 
~ iiii'tHlffi.m M~~ Ill {it§~ l'.J{J ;lt-ftB1~Hlfilm-El!J!' ;l;t ~ ;1J ~ ~ rp jjJZ-§. 

~~~wi!il:mm~lillffiffi~~~•m o 
~J:.&.rm*ffl#ttSiiii~~i!i!:•m~iiJiJXt.,:flt~oo . x~~ 

~-~~•n~.~~M~•x~•~~~P-J~~m.•~•• 
~)( o 

4.3. 4 wr~~mi-TI•~~jt!J.[K, ttHtOt~*~~' Il*~~l'.J{J 

~~~#.-. ~111:tri~f+;i£•m•$?t~5'r~~l±l~*§ml~l1* 
~~Wj-tf.iOOl'.J{J•JJ( o 

~-·~R**,Dfiil*•*~mM~ffl&:k.$&~•* 
iffi P'I * iiiHU l173i , ~pg lt~ , ~5C-t;itm ili ~ ~ttfm~ JJ( o 

87 



····~~--~~-~~~~=-~·~-.~ «•• 
*1'.@13:m$tl1fm~i.tfijftE» DBJ 43/ 001 - 2004 jtl tl:l (19il$t~r!1Lt1Wi 
•m•*flT•m.~w~~~A"~nm• . ~@m•~~~ 
mm jfn7j!1JiJ.\iif i=y:J ~~-r z1f ~ ~, ti!~ r31rrr ~ P-J ~" JlizJTJ ~$ 09 .ltlt~ 
1~?!o 

1 *•oo*m~~•w~~r~~*~mtt~rn. ~*•~ 
rf:J&M!Wi-~r'ffliOONkBt ' El3r5'rt/iX1:;!cfll:l~7U#l'f<J&M~~' IJi..:tY. 
7R*~--~.ffi&*~7~-~~n~o ~·--~. ~T 
~* s mu~1tt. 5'r:li&Mx-t~*~~~~:ttlbu/f'~, !.51Jlt5'r:li& 
M!Wi~x-1"~1~~.~-fm*WJ?.~~:!Jt~ o 

2 ~1*§~•*m~•In~,~~tt~M,~~m$t~ 

fnl%1fu~~.~ . fm1f3&11*1f.\:lt$t~lm:ftl hlJ£* , !Mr'iliil1JriHi~I 
~JgJ:fil, tlRJil!Jtl} J.illfflo ~~ril!.16'~*ffi rA1~71i!9~~,~it.'Ht•~:ii!t 
" · m~~~~tt~•~•~·~••~~*•wr•~•••· 
1t-J.i!lfli:P.~;AAJ.);£, *fi~~~li~m~~*1J*•WJ~t'.191!1iNJ!n\'Jil[ o 

3 x1it!H**ffl¥1l~it. :M:1-J Tt£!12JS!~~iID:U.tAttJ~~~, 
**~m.~~:;tmmtt.•~•~•fil·~~~3&~~•$t• 
f[jjffi\}j[ • .M.ITTi~YIPJ~~f~~o 

4 $=FLM*41* 7Blt5'rfffil ~t~ 5'r !)'Cf P'J 1~1Hlfil' 5'ri1tHi.!ix~ 1L'* iliiiEJT 
*ffi~~-tt-:1-J$Rtt:M.~~~~=1*i:~Nk~$RM:M. 
~n : .?r:tiMP-J~rlfL 5'H~:Tlffi.~~ 1L'1,'t!:tlfiiM' filH1<J;fff~l;f&, 7fil~tili± 

i&, El~•:!i1*i:1*~~$1LttM*4 ~1'i" ~tfd;f!}l:t~li±~ ,c,,@Jf:R, 
)JU"'\.tftli±~o t~H¥J~'·~r J;l~~~~-12{, '.iE&µ.!jl-~J*Hx-ttHJJt:k, 

!¥Jf:J$:fLM*l-~7Blt5'rit~H199flBJ.tE~llf~iJ~JB-t, $:fLM.:fSl.~£~~ 

mMll*ffl-ii, ~mfik~!l1*i:1*~~3Cm-5t.trffil.m:~!Jt*. $~ ~ 
~~•~s.~~-Nk~*~*~·~•~••••~· ~at& 
~~1¥Bfikt':l<J~Jfl~1fir~1lto x1*ffl$RM~~1¥&5'rii, ~* 
fifi1*~tf-1Jt • J.i!Z*ft~tf~~' •1~)'j-:ij!fv'q$£j:~·Q9JX\.W: o 

4. 3. s 1±~~"'1-00£~~ml~~'.¥:Ji;JJ1':~fHW*fAiii~n(nJ, ~1* 

1±-~~~-*~~. ~-*~00B<JMS~~-~--.~Mi± 

88 



- f&U , 11;e5>HE tM8:fiJ a<J i.kJ ;& 00 :;*: UO.fJ~~~ 89 WI fJ~t.£ ::f 
* · ~~*~lli·ft~~-~,·~~;&@,~~'~00, ~iii 

LWI@lli•~-~~·~ili.~•~n~m~11;e~mttn~~ 

mttn•*~::f•••.11;e*oo~=~~uoili•~•••~iif 
@t.:l.:ti!.ft~iln . *~:>c~~ft11~1ii.tu~~P , mzttAjf-5>Hl'AT~& 

W~ftili•~••&B9M•~·*···~~Rtt~#rm~~ 
••&~~•oo•J.t•~•rB~am. ~~a~i.kJa,mJ.t~ 
i.t~d4r~~~~~•. 

~-:noo, ~m•ili•F.G•J.t~mt~$& . :t101.§l~m =fflHua9 
i'Rlf!, tf"!.iiJ~~1J-..~!fftl~OO:fti.fPJ. 

~ 16 *n•m~n•~az~~•~i*n•~om~•~~ 
~n•z~~::faffWM~•~~-::f~.~~-~~ili•~B 
~~m.Ha~~-*8$,::f~fi·~~. ~~~11~IW• 
:JJ:illlffeiz-, ~•ili-*~ . 

~*•~*••*·•••r~~~•w•mMM.~•, 
·~~•~•• . m•11~r••fil~ffeiz-,*m*a~£m 
~~.-~'.i:**~••*••~~m~~-•~.m~~ff~ 
fWf.cttL~ i'PJl1!. 
~ 1' ••~·~•. ~•~.n'.i'.~0~~~*m~*m~* 
m.m•~•~•~R•~-~~~~N~•·~*~*~*•· 
iif tc; ~ '.¥'. P'J 7HJ.t , xt r • ~ff~J.t 13 ~f ~@:feti15-fi - ~ fF JfJ • 

89 



5.1.1 WJi¥j!t!i,IR~*7IH~!UfEM•. l!.ifUlf~7ft~M . A~~frS 

71<.lJL~::f'lrrm~, 5ttf:ttlif, ~iftl~f/.i}ft:~~ .L:fl·. 5t•J=f frSf!.iU~: 

•••tt•9='~~,~·-·~~.~~*?~.,~iftj~~. 
ill•~~!tfl,n•,~w~~~ .~uff~~tt*~m*~*~ 
~. ~~.~!tfl,~~m~~~~•m~~~~~rr~m~$ffim 

~§rr~tt.~~.~ill~~ru?m~~~~rr~m~ffemn 

h . mr-@~•~m~am.~1!~~02,#~~~•0• .. ~m•A~M~~--~~·,~-~-. 
5.1. 2 ··~rl[~~~:J&IR, *AAVJ.*mfil1!9AUR:ff'ft~t 

~-#*ffl•9='~~--.~·*•*•$~~1R*ffilR •• 9=' 
~-~·-·······~--~~.~M~.~*r9~. 
ll51 ~*ffl ~ -M~ n • ~ ~ ilt.ffll lti nr *11 m o9 ~·dt.~ it!: rr iK .iy,£~ i:p f:tt 

•·•n~••~~~~·~~-i:p~•~~-•~••· 
20061:F 9 ,FJ 4 B, ffi !ltf~~i. ij!i&t:lli~fffJ~:ftJ~ «~ri;P 

£<PTN~---~~m~~-~W••n~~)~~~» CM 
ii! [2006] 460 %) 9='~12!1~~.M7EPT-M~H~1DiUJ!$tillffi~~-~ 

~M~~6~-~9U : W~•1Jt-~~~*~OO~ill~ffi• 

7J<,~••~,*~ff•,m~1®~m±~~--~~S!t!i,~ 

7l<•••tt*~--~ ; ®:i&•71< $~!t!i,IR~fflM7l<ml••tt* 
~~ffitJ~; ©ill7i!t!i,IR*1JJf17il./<imHt.~•tt*~~$J~; @~1Jfflt5 

1J<1J<ml~*tR*~~ffl!J~; @Jtftl!¥£fftria<J~~®i~ . if1$A~ 
;Jt~OO~~~r20081F8,FJ 1 B~;ffl. 10}11 8~»8!~ « ~JfJ 

•m~n~M> •IZY~MW: "oo••·~~M~•m@9Jt~­
~-9Jt~n~m9='*JfJ*mn. :i&~n•~N~ft~"-~-~ 
mPTN~n••~oo•••&~nd•~~*.mfimm~~tt 

90 



-~~~~~*~~~~*~•~§m~m~m~~n•.~• 

~1JJt1m1J.~ ~~· . 
·~~~~~~m•m~R¥•rj·~=·~•T*••· 

~!fJ.5 1.ffi «:J:&?!U·~~*¥~I~tt*1Jll.111 » GB 50366 8~5!iiifi!Jfi*' 

>c, ~nm 3. i.1 *': ":1:m•••¥•tr;1R·~Hflu, ~:11HfI~t,m 

ll!!.~~~~. #x>t~m••n~•m~fiW1•"; ~ 5. i.1 *': ":J:t!! 
T*••¥~~·•*>c••····~fi~tt . ft~~*•m 
S@Mm•.•s~-~··•filfiOO•T*~B@B~~-* 
*m·~•~•T*••••m•&R». ••mA~fifi,~ 
~M*Q, @~~&~*•afi~~". ~*·~·~·••¥ 
~*ffl~T~~~-~ff~~ · ~*fi±~~~~~~mtt~ . 
fl)Z7t~#afi-L~JlJJ~ffl.Fo ±• iffi\J.t ~1t~~H1<fBilJ!~ , ~ i!it:fk. *Wl 
~m~±•7ffi\•~~~1t. w•mm••••~~~••~• 

~·· •~••fi~mn•~•~~~··~~•a . ~•~-• 
R~•*•~~•i&~~c•l*mmmfi~*~•-R•~ 
~.~~~~A.aM~~•ttM•m~ffirj,mm•*•~~ 
il!ki&.i.t~ CA) *mgJI:Jg~ CA) • · Jlt7'~, 1~tMt:l:t!!f&$1!-H~~ 

m~-#~$~•~ff~~~~1r.i.t. 

~~«OO~~~~tt~~MM+-~E·~~m~»~-~ 

~+*~ft-~I-~ .• ili"~•*m•~-~~·-~­
rr:' W-*~.i.t~•/J\~~!&:ii!r:lg~ ~~~~" 0 

~~~mffl#1rA~~- ~~. ~~m~~#.R•M~ 

c~~-~~~~~-fil•~~~.~rnm1t~mm ; ~•~r 

~••Rm~m~•~T.mw~m•~m~mmm•>.~~ 
•*•afitt*~m*fi, ~~mP~••&~fi•m~ffemn 
jJ~~!OIH9lJ~ . 

s. 1. 3 *~~ < ~JIHl~1Jt~IB!lffi.LXl.~~'={.iJ~l't9:tt~7i1 > GB 

50736- 2012. 5. 2. 1. 7. 2. 1 5!ii!ltJtt*'>c~~ . -1'~~~~1± 

~~·~-~M~~-·*·~A8~00~%-~ Cttl ~.m 

91 



nm~~m~M~mtt•~~~~~~~~••*· 
s. i. 4 *~~ « ~Jf.l-~1~•@JX1.~~~iJW'ri~i.HJll.V1U GB 
50736- 2012 ~ 9. 1. 5 , « R:~~~:l:t!!.IR.1*1±~$1:11fJ~ ·l,9:i.i-;f;FftE» 

JGJ 134 - 2010 ~ 6. o. 2 5.!ii.ilJ!Jtt~)( (~) ~~. tn5!iH1!1Ji:fflfJ~ 

~hl~wm . ~@m11nr~~m•.~~•m~~~~filttfil 

~n.~~•mnA••~•·~~w~~# . ~~~~~m~ 
ti!'rt FmifHt:Ht~ tt5f1J f ;.f{J.M• rf:r • ·th f.11! f f'lfF . 

#tt<M~:tPmmz~tr&.llE..Jt:tf&~, :ll'Mm ·rrr·~~. ilJ!J~-tlL.6;-P-J. 

•~mmn~~*? · ~~~~fttfil . ~JJt•~~~•~tt 
fil . ~•mmmmz~•~d•~ttPA•.~~~mm~m~fil 

mz*~ttfil. < ~m••~n~~> •~·~rrm~~-~•• 
mz~~~~~*~~~~~,m~tt~~~~~~~~~~~ 
ft, ~JJt.~•~m,•mmmA~M~~~rrttQ.fF~m• 
fil: f.t ~Jll! ~ * !@ 0 

§M**•"•~•~"•••a·*•1~-~~n•• 
~••Fm:, ~ JJtx-t ~ • • M ,~ 1~ 1k lit -t:BliY-* m it m:-¥ 8i 110 L;t 

¥.i~M . 

~mtt•m~tt*m•~~-,~~*•~.m?Ell••~ 
m~m~•~•m. §~ . r-•,•~-~~m~~m••m? 
~~~rr~-~~~¥.m?•••a~m•fil~ffl~~P•~ 
*~Rm.F•,•~:l:t!!.IR~mttfil~·~~~A.~f±~m~ 
~~~~~ .~~-P-.lffl?~~~~~~~~*W·™~P-.lft? 
~mn-~?~•*~· ~~ . •?Ell•~ffi&~ttfil~•~~~ 
m••~~-~~rr?~*~~••· •~Mm?~m~am~ 
*rr*~~• . m?a•n~§~~rr~~~~11~~~ . rr~ 
~~~:l:t!!.IR!iliJl'iJl~HtH~!lil~~liit!iliJ~~~~/f7! , :Ul:rr.ffi?{!J!Jf.I 
~ C~) :J!l:~itiiU0®'.'1. 

s. 1. s ~~**•***ffl~~iPJ"i)n;f' ~Ii~~ (3 ~~ffjj;::9J 

***·~•~•*•~*•••~•.•~0a•tt~~~~ 
~~•*••••~~~m*~~*•·~*m~•~-~~~ 

92 



ii'•~ltlm~ifi!J/J~ 0 

5.1. 6 -*~~ «Ji~~ ~iW. !Rf.513:~~1) fmifr!:ittitt.E» JG 
134- 2010 o ~ 6. o. 5, 6. o. 6 s!Uli~tt*-" Jt?-1'3'& o ~1±~~)1J 0.* 
••~~•£•/J:a:, -&~•~~j.\d~*M/Jj.\o~**ffi 
m~:a:~m£•*•· ~~·**JtMm~~~~-M~$-~ 
~' •1*-tt~~ . ~¥-fi~;J\!Rt'fo~{tt!Jlt~iJ~J~~~Yi <t-ttl:*ffl 
~, ~1Jo; ~•· m.F:a:~iti£•;t1Ui1. <?:a:~:9c~•m~fi) 

~--13:~•~£-~A•<~A*,~~K>mft*•£• o 
?tf~J'..t}fj.\, 9!~ $ 0. ?t1*£W:I CA*) ~tJLgj:l:ittfi£iJ~.& ~- o 

mi:pmm£•~•i:p·~••~n~~-~£~~-·~~ 
±1*o ~~.~~BOORSM$M1t~Rm¥~m•o ttR* 

~,••~~&~~••n••*oo±~m~z-.~~.~~ 
Am~ttR*ft,RM~~~~~~~~~O o M~ifr!:tt~mB 

7e~m9='~1li£ill~moom ~/J\IR, ~=ift.le.P ;a:i:p 9c£lml*•~ 
tt~tt~.~~•n•oo•*~••~~~~n~~•2 0 

~0.·~~n••~~~~-~.~0.~m~m~m~K. 
~~~KW*•~A ; ~~0.f=~~*·~MM~ft,~maw 
:ittfi~-.~~~~~~W:ittB~•~•mM~• o M~moom 

~mmoo~••m~~~fi~*~~ c•m•~~-~*•~• 
'=t".*•tt.~1j(:J?~~-~%:-Ot&.~~-•#&» GB 20665 rpa{J~ 2 #&o 

~-~~~••••~a~~~•~m~~w•~~e~~ 
~•oo£•mmn•~%:m.&n•••••~~m~ = «~*m 
~.1Hm3'&~%:ftl.&fi~••••• » GB 19577 . (( i(!jGj.\£ '=(.1.fflJltm 
lm3'&1~%:{l[.&RSM$•#&» GB 19576, «$Il*'A:£ iml <A*> 
tJLffitm.~%:-Ol.& RJW-M$~¥JU GB 214540 f=«t1 ~5&1fi!Jtt~ 

•••~$.~f=fn••mmoon•••~*~ 5 ~••· §00 
~~*~~~-~~~~~~-0 ~-~~~*~ : l~-~~ 
~-~~§~;2••tt•1tnmf=~oon~cm~~~•~M 
Jt-*fiffl~ > ; 3, 4 •a1-t•~IE~3r-:1SJ7t:siz. ; 5 ~af=fn**?fill 

tt~~£ o §~•n•~m•••~M•~~~.M•~~~" 

93 



~~. 1JEut~•f=£1¥Jm:t:m o 

ffi!cf=£1¥JR•~~ffi!J~.m (( f~~~·0;itm1Jt1lfmf,j;fn OBJ 
43/ 003 ~}j( o 

s. 1. 7 * ~ !::j « ~ ffl ~ $t 1~ !Wt ill JX\. !::j ~ 4: 1fl/J 1l i&H r ~J\1 rg )) GB 

so135- 2012 ~ s . i. 2. « !l~~~;?(j:tgJRJl!t1:Em1Jt1ltJ~·~ittr-<fU 

JGJ 134- 2010 ~ 6. o. 3 ~.iffi!Jtt~Jt~• o ~JJJJ5flJ.FHfl~mt. :l:R:~ 

oo•~m•.1l~n•~•~l¥1&*~• o mn~m~~nKM 
m~ff•~~£mi¥J•Rutfi~llf.•••~·~fi•m~.~ 
~~~B9 o fi~*~~~llfffl~~~~M••~~ . -~-@~ 
*~*~~:ff.lw~ill~~*· ~~~fi~~. lli~~*~n~ 
~o ~§mr~~~--~B9~~~ . K•~~~~.~ut-~ 
~~~h:ff.lw~tt.~~~~a~m~ o ~~. ~F~~~~tt 

J[~~~Jttfi$rp-mllf£191Jj.\ o 

~~.*~m1:E~1Jt*~ · *~~~~~m~~~~§fi. 
?}~:Jig~~ 11• ~--Ytllf 1¥J1f j.\ 0 

s. i. 11 1£ :tti&l:~flf~ irnli&l: tr B9 m~m1Jt rfi , tttt Em tF~ft;J~ 1~ 
tt~tlf . ~TPJ(-!f.][1*1:£1=\.J.OO:!Hfu!JP5 1A~5'~!tffl4~~ <•~) o 

~ll*1l•51A, ¥f~**~~~l¥J~•:ff.lfrli, :;k:;k:lt':batJ~WiltiU=L 

~tt*~m?tfi.~•~•*m•@i&~~~~m~~• . m~ 
*mmfil~.•••1¥Jm~•~•~<•fil@i&&fl) ,~m~ 
at~ J1m~ii!: @Ii& • 1l ~ rJ~ mt a<1 El 1¥1 o 

94 



6.2 ~ * ~ ~ 
6. 2. 1 **-Ej « ft~~$1J.!411ri » GB 50368 ~ 8. 2. 2, « ~JfHI! 

1JCfi]j(ifti.t;f,jft )) GB 50555 ~ 4. 2. 1 ~.!iiifiijf.£*-Jt~• . ifti.t~ 

7K~•et.~~~~~W?t•~ma~7.1<7J<ffi ,7.1< ~~7.1<~$ 

tt~•~ . ~~~•ttM*~•-~mm••*ffn•~••· 
••m*•*-•fil~~m~•~I~J.In~*·•~••~m 
ma 13 **tffijj••~*~m•. 
6. 2. 2 1 :baffi~Kba~1JLJJ(lft~7.1<1JA, ~Ql*ifm~t~7.1<1JA . 

7.l<•I·~-.~ft-$M• . ~~#Rn~m*• 
~~1Jl:1i'.tt9G*m . 

2 ma~#~~~~rK~mm~~*fffijj~~*-~* 

•~•.IB*ffi~n•~•*~•~ . 
6. 2. 3 W:~~.!41~T~7.l< .*tlf.~~IPJ?tlK~?trK!'.19~fffi, .#-mtLl 
-*.Ri7K8.~1~7.l<J.lin~*=f 0. 20MPa l':l9~>~ . 

~~E7.l<A~~ffin-~7.l<S~9~-~~~. G¥~~­

-~~·-· = •~ft~•7f~~7f~Q*~fil*~~~~us 
~il o. 72L/ S, x.t~~~mtl i9Jffi1i~J o. 24MPa ;fO o. 30MPa, ff'Hliifi 
~ O. 37MPa. ·=p°JJ<ft~•7f~~7fEl>J'Q*~fil?j-§Jlj~ 0. 29L/ S ~ 

o. 46L/ S, M~~~~tli9Jffiffi~ o. 17MPa ~ 0. 22MPa, ®ff«i~ 

o. 30MPa. t&:Rf!7.l<ft~~t9UE7Tiiiit (q) =0. 15L/ S ~tT- ltHt~. 

~7.l<ft~:t£•7f~~7fet, ;i.t7/itill:?HJIJ~Wi~mLiil99 2 f:g:~ 3 ffi. 
'5?'~ , 1i1N~~ffilfjJ1:f' r~fl-!g, ~~A~.ffiliiJfil:1J,~ffi~ 

enlfjJfilfffin Pl EjlfiJJli.ffin P2 l'.!9:fiVJ,~{i~ Pl- P2~0. lMPa, 

Q9Jlt , ~~7Jc.*~i:fre;TJ(,~ffin*=f o. 20MPa et, ;tttc7.I<~~ 

..tifttt~ffil{jj, IC7.l<,~~~~~ffin-03*=f O. l OMPa, -~~ 

95 



~ffi~flf~~*~~~-A~lli.tJ•~ - ~~~ffi~*~~B9~ 
71<~~ . ~Jt~fflfliJB9:l:IVH;!bJ< ff.1J'.§'.1.J o. 25MPa , ep~~ffi 
Fn , flf7Jt~ffiil'.t91;!t1J<ff.::JJ/f'1J\"=f 0. 15MPa, ~,@-ftffl•>J< . 

6. 2. 4 *~..!:;; «tt~~i.t~JHrD GB 50096 ~ 8. 2. 2, (({E~~ 

1JU.~rnn GB 50368 ~ 8. 2. 41!flj!Jtt~Jt:!;~%l . 

6.3 ~ * ~ ~ 
6. 3. 1 .m,$1JD~~*~fi'iJ*fflj(fSBfMJJD~, 2'.b\il.9.:JJU~, ~"i.:JJD 

~~Jr~. 
6. 3. 2 1 X17J<:JJa•~~B9.i:•ttflli-•Ittfm~ili 7-1--~ 

89~*· *~·····~#@~-·-~~··· 
~:W=:!ff, 11~. Af*lJt , 5C·Ff~;J<*JL~!Uttt&~•.$-
mt@ 1*t£ 85 % IV. J: , :tm '=\. te 1J iffi\J.t-mt1.!\z;(£ 200 ·ctr: 
";(5 , ®'=\.~J.l~J.!\Zfl~?i!J~l~~·;J<. 5C1=ff8J~:JJa• 

~ 11< :JJa •t.~:tE 1#1: iJI ~ :JJa ~A< ili1 gr.& ut i. I· mt fil I & r , 
~~-1J<M~. _§_{§;f"llfl{7!'t.Eli.:1J;J.; 0. 2MPa.....,O. 6MPa 
at , ~~7l<te1J< iffi\&1-J 5o·c .....,7o·c a9 :~fdt.fr, 1-~~ 

*~ K=5400KJ/ (m2 
• ·c • h) .....,10800KJ/ Cm2 

• ·c 
• h> ; ~ 71<-JJ<t~d~~ • ..El.~~ JiM}J 3o·c .....,95•c l'.t9~~1J< 

Bt , •:11Uffillll'f.1-J 2o·c .....,3o·c, f{':Jt.~~~ K= 2160KJ/ 
Cm2 

• ·c • h).......,4320KJ / Cm2 
• ·c • h) . 

2 ~ffiM7l<Mm.::JJ•~~.~~rm-t•m~,~7l<ff 

fJ~.sr-~ . 

6. 3. 4 i ~J11.~T•1.1<*m•tlliJ.f~:ili1¥Jut~W-JJ!IJ . 

96 

2 •~•-t~~~t¥Jmtt~~*m--t•JJ<acmm> 
~@~7J<~ . ~·7l<~V.::F•R7l<W~fim,~•~ 

~m~tBW1~$~7l<. ~Jtt. 5C-t~fiti~ll'-15:JJam~m~ 

tftilii ~~1¥iJI~J.1'·* 0 

3 ~iliT~a~~-*~@•t1t~J.f~mm~~B9~ 

~- -®•~•*~m•m.n*~*ft~~~~+ 



~~~E*Bt~~~*g~w•~.w~•••· * 
~m :±l ill:fil!e*.~ :±:1Jo J< 71fil.:*r 4s·c ~11-t 1HJ/f'im:i::t 

lOs , ftPIC*3ttf*l.t 7m ft.,t i . ~;t"AC1J< >t'l!f~H~ 

at. !Jl'llT*mxtr•Jf. 
6. 3. s *~mtl:l T •1*jl~J~9=1•1t1~m:*at'fH.iEt®lf~ :Wd1~ 

t-flf 1ill! 0 

i •1*m~~Wff~m~~~~~~~ . ~~~m~~~ 

Nft~fil~ff~mlf••B~~ ~$·*~L8~UM~M. 
2 ~~~~lill*~VL~~mmM~~.B~lfiiJ.•~· 

•lfiiJ*•~••~~w~~w~•lf*fil . ~~·~~-•~m 
r*~~**•·~:I::t~••~~~~*~~~w~•fil, ma 
lill#~@l~*~•**•· ~ol!J 6. 3. 5 M~. 

@ ® 

© 

~ 6. 3. 5 ~Viii13111!lJIJ:t£~;rj(,¥tftrp(J9h)zft] 

<D-m*~~M~~ e-m~~~~ ~ ~~~ ~ m*~ 

~ @1.J<fi L~7Aliit£1fiiJ~·*.lJZ-mlfii.l~:ili~* t-fil9~5 I :iiHt9- :r.Y! 
ifrtt;;i(. lfii.lf4mtffi\J.t~~~il*1l-1-1J'Ef!.~lfiiJfl!Jlnlt , OJ~HtH~ 

oo*~-~~m••fi•~~n*~•.~z~~~•••lf~ 
~~·~.llTffl=f~~~~~~~~~-**•· 

4 ~*m•&~*~~*Bt,@§fil~*~~•*•~. 

97 



~*g~~*··~fil&g~-~-•. g@*•~--~~-
1~*~J:~&~~~ . 

6. 4 ~*ff~ 

6. 4. 2 *~~ «13:;f5~$Ul1t!>) GB 50368 ~ 8. 2. 6 ~.!i'dlitH~l:~)C 
!m'nJ.r 
91' ?\X . 

98 



7 it!, 

7. 1 - ~ ~ ~ 

7. t. 1 :2fi:~'dll~.JE:~>Jn-t~9.t9:it~~11~:i~H'f1J~lt~ . 

7. 1. 2 *~•7£7~9.t9:tt8'f;('f~}f]1:~/=trz:i:fbe<J~>Jt . 

7. 2 -m~r.~~~ 

7. 2. 1 ~9.*tltl'J<J-ffr-~ ~.ff, J.ilZ~tHi~it1+•fil, -ffr-1'@.~~, 

ml'@.••~tt~~-0~~~e<J•~~~-•~~~•·•~~ 
$. ~tt*~mtt~liff!l-E . 
7. 2. 2 f;':J.~tt~e<J.:i::~p;j.§1it9:*.§:!iL itn=•1iL ttfJ:~i/iL 
~-~••.n-•iittt~m~iittt~••mtt~• at~*m• 
&m~~~~.#~~~•~*~J£~ffin•fil. m~~tt~• 
~~~~~••-ffr--®*~iit•e<Jm~hl~.m•B~iit••• 
~~~e<JB~•*Mf;':J.M3•~~.-~E~~ffifte<J8fil~b 
e.re~~m•~milifitt~~•AA~fifi~~m«R~~ffn 
fJ~~tt*~milf-fft~ 9!Ll )) DL/ T 985, ~J_li~:(A{ey$-Af:7f'J.i)z* 

-=f 85 %. 
7. 2. 3 :lf'ff!.~DC~FJT~ft!:i.1!ffi.Mi:f,C.,, 4Hlill§C~~~~fil~d> 

1f~E@.•Jme<J ~- . Bfl~E~:DC E@.FJTfil -Tffi. M i:f1 ,i:,,;11& ~!:! 9. ~it~~ 89 
~*,ffi~~iittt~~m~~m.~~~FJT•n&flm~~-9:.19: 

tt~•••tt~ae<J~-.~~~~*EIT&-T~m~~~·~~ 
•••e<J~m~:lf'•M•M~*Bt,~~*•••oo.~•u• 
-~. ~Bt.-ffr-~~·*·••*·71'11R. ~•~Be<J8~U 
~~·~~~~*~•· ~*m•~9~~*~•m~Fn.~~ 
7f'~J-ffr-~:mH1~-:Pfme<J~*B'1", 1ilZ*lfR~H~WFti.Ml!: . ~~~.EB9~$ 

~B7f'J.ilZ~-=fQ9.*tlt•~ffi-M~~W%~k~ . .§AWm~ 
99 



ffl~lfl,jj, J3.~.ffi89~J$~~~-3&, Ml*JfH!Mt?t;t!n~~x~ 
W$. ~~~~ttf!J.fof~fil~:k6'J, x·t~~~ttJf.lr~;i&l1llg-J ~lijj?i/\ 

l¥Jil~Y&:it!.mt C~:~''d4Bt:il!1-Tit~~~?j!1J) , &,~A·t-*JfJt .~W.iiZB<Jllll 

ifitH'IHlfi:. 

7. 3 !ffi P'A 

7. 3. 1 :JmfiOO•fijfl ((~$t~~f!f.l'l&littjrfU GB 50034 xtttEEIJ! 
$tB<JH~W$WJJtffiB<J~S~fiT•~ . W~7RBili~~5 

m. Jmf!f.l•tt6'J.~~im~~*~&~ffi~~~~5m~~,J3. 
0~~-ft~~:Jmfi~•5fl <mmim~•tt~~ ) ~ 500M 
;_fil;E B<J § f,jffi 0 

1. 3. 2 ~~Jm~:1Htirt~:@l¥J-:k3t.i:':i., tl!.~1lfml¥J If.~ . R 
fifi~fffiTt «~i1H~~Jm~•tt~711> JGJ / T 163 Xti!$t~fsl:H 
~00~$@JJtB<J~ffi~fiT•i-'E·•~Jm~~tt~.-~B~~ 
YflWf JJt ~ {i[JH~~ii<fffi?1U!\1.;E 0 

1. 3. 3 §filiOO~ff~.xt s f!P:71tM%il 3 f!PmVfL.:m.ifitJ;ETtm~~;Effi, 

1lnw~a&n•••. ~~:imn~~~~~m : «~-~J't:tr 
ti~•l!~;Effi.&1ln~W~ffi» GB 19415 , «i'!f JID!lRl!f.Jff.151J:l~~J1t;IT 
M~•~R;Effi.&njg••R» GB 19043, «-f!f JfilP.RgijfH § f.i'i7At:J1Z:J't;IJ 
n~•~~i-'Effi&ftjg•••» GB 19044, «ieiffi~~:J:Jtijg~~~ffiEdm 

~·~)) GB 19573 , ((~~18i1t4m:trn~~~jEffiEdm•~~lO GB 

20054 , «~~~J't;JTfJimt~~jg~~;E{H])Hjjg~~~JH GB 17896, 
(( j%£fi~;IJfflfJ{Vit$R~~JE-.&1ltmvf~ffi » GB 19574, «ii 
~ i&i1tttl:trfflmmt~n~~;Eoo:.&rm~~• » GB 20053. 
1. 3. 4 -4:~~~7 J'tW'iz1$8<J-JHt.Li;OJ!U . :ilii~'lilJ~J'til.~trP~:tr 

~*~*~·*•~ . ~~IH~•:tr~$~::JcB<J,fil$~~~m 
~BJJt~~-B<J~* · s~ns<J~J't~$~.~~fil~zm . ~ 

*~•H~~IH*ffl•~mJ't:tr,:koo~n~n,•:tr•a~ 
N,•n~n~.~tt~*m•~, ~~,~~,~~B<JJ't~. 
:tmt.G~xf1ln , ~~fllJRJ'tn, :&J't=m~ <LED) m~~n~. 

100 



1. 3. s *~~~Tff~FJJHTA.&Kl~1Jlll~fi~~n9-MJJf.:!J!IJ . Rf! 
~nA.&~~D•tt89~$-~R89-~ll~m~.~-~W:~ 
~J.!11fi~*if~ft «~$tP.~IY3i&tit;f~(fU GB 50034 l't9il'l=l~~.m.XE . 

1. 3. 6 P.~IY3W:~~Jl9JL~J=IH!li:fl.&3i:1~*)l(;:tf\~~, #JJl'Ht IK, 

*m~~.0~•~~IY3•~* ' ~~~~~~~~fi•~~ 
~~ . ~1i: ~ :f:JJ~1r*ffl ~±t!!. ~J.iY:~ili'J1£ 1ilifil:7'~ , Jil Jlt~~ i9lHttH19 
~i9J~~-~.~§i9J**~~~n~~.~~~~~m . 

1. 4. 1 ff£Wl*E~.ffiftep~tU9li€.f1lfA~!Wi€11£~~ffi-lm . ~fi 

~~~ffinn•~~~~~ <~~~~~mnn~~~m&n• 
tf~ > GB 20052. 

1. -'· 2 it~~0~~~~±~*€Ri&t~, ~~ji!;.J$rg~~ fl i9J 
~~~M~n~•it~~Ri&tit~-~ill~NW. 
1. 4. 3 mma9iti9Jmn~~~ffi&11ni-izfftmmz~.g.~fioo~ 

s~ c ~~-~~#~iti9Jmn~~~ili&~nwffl-m » ~ 
18613 89~.m~ . 

7. 4. 4 *Wl~fi • .§.ifJ.f.1iuti9J~:*, ~1t~~(J9i:t1~J;fJL*ffl~ 

-~~~~ . ~~~u~g~~nB~ . ft~~~~~Mm,* 

••fAM·*·~--~~M~R•*ft~B~ . 

101 



8. 1 - /.Ji ~ :iE 

8. i.1 m~~•m5f!Jffl~~oo1¥.1*Mreim . 2010 ~ 3 J=J 1 s.® 
tt~~~l¥.J « ~m•~ffl•1Jt178~~».~~m+n~~~ : 

"•lf!~JlHl$t1¥.J•••W: ······ tt5t~•.:t:rlBt1~, ~m:t&n~m 

-~1:.tmm · ·· ·· · ~J&m•••1¥.10;1t•mmz~mz.m-#~..tPT-N1:. 

2016 if-2t~a9 < t;JJWii~'i±OHnJJ£~ m•ff ~=f~-~:ba5i 

i5J~~fm~}l$t@J=IHO~lll!B9li~ > tffHtf4 (2016) 56 .15-Jt~ 
~"~•-~JJ£~MOO~~~A•.:t:~tmmM~#l¥.J&g12m 

.&~r-11::e <*~11~>, 12m~..tmttm1JtB<1~ i2m*11&IIL 
~if!~~~~-*~*1¥1~~,~m,~~mm*~,~~A~ 
1Jt,•~m*,~~•m~.&amm•1¥.J~•*m*~0~n 
1Jt, mzt1t-•it~~~.:t:~a~~:tt.vJ< ~t!t." 

••mi±•m~~-·~§~~-1¥.J~~w~.tt;t~•* 
mn,~m•n•m~~•& . ffl=f~~,~~,•~~-*~ 

8. 1. 3 mteitiil:~j[•JI~>J<, ~mz11n~J.!l!Eii'!Z1iSif'F~* · 
J.!il.fjjjij~;f~ft « PI~~ tmwit•1Jt@m I~i11ftift~rft» GB/ T 

50801 ~ i5J .pf~ tm71Jll$t~ffl 1¥JW1ftm~EcW:1ft1f~ :ISJf'F ili T ~ 
~.•tt~~·~~~tt~~~.~17tm~~#~W~~#. 
s. i. 4 §lltr , •1Jttmm5f!Jffl~£1J~i5JN~•m~J#l*tlti&Ht.Ei 
ll1Jt.:E1*•it.lm17Fll!, ~.tlt~3J<~:ittfiil!1Jt•tta-t, ;ftPJ~~ 
fm~;f!lffl•~-t:F.@Ei .:E.f*IW•ttfi'iJ~, .J.AI1!1JL~H~:Jt1J3fMieP@ 

~w~~~$.#~~~~~•tt~u~. •~~fflmzEi~~~ 

17tm•tt~•-··~~W•17tmtt*~@mffi•·~~-~1¥.J 

102 



8. 2 :t: ~B fiU1J JfJ 

8. 2. 2 ;.lcl113~~~~~·~fiJJ~~Bt1'JQ$t.tlH~HMm , A~~~ 

~---~-frilfi , ~A•••~T~1*~A . -~-~L-~ 
T~l*J~iffllfftfnj • 

.:tcmn•aNtt~~Bmil-~89.:tcmn~iiE*·~§iiE.:tcm 

tmA**•ilirr~~.x~iiE-~~~mtt . 
8. 2. 3 .:tcJSaftM~A~t¥JW:JiN~:::f'~, ~i!JHtr::IJ~W.H?IJB9~m, 

.ll'R~iiBF=~ oo Ll¥1.:tc l!B~P.f-lat , •m89~ 11-'F~rr•~iuu~mtt 

~~ ilJ~ nJiij , ~ ffiiX>tfi~J!t:tEE-•9~ ~ 1?~ .YtJ L 89 ;.tc Ila fiMIH·~~~* 
~OOL~BBBt~~W-2 . ~~B.:tc~~~~Bfi,gtt;.tcJSE:I 

~~~~#·.II'~. ~~-2~~BBHBt~~Qfi~* · ~~ 

*~iiiL898BBtB.••il~•·•~rr••~~f?=~~~ 
~Td4 ffij. ili 89 0 

*rsan~m~•$t-~~~*l!BRmrn89~•fr~.milw 
••.:tcmnmm-•~••~m.~~.~•m:a:~.n~iiE* 
•••89&W~ . m~m••~~•$t•89*m~•~Mm•~ 
fm , 5'~XW.%.:r.t, •$tJXIA~ , .ll. iii'@.~~~tt}iJ~1-~, f9!.Z~1'J9!$t 
t¥.F(HJL~ii$:·~ • 

.:tcmnmm-~~·•~•:t1:•$t~oo.u•ftw. m~~ 
D•~~•& . .ll'w•~••W:~m$t~OO . .:tcmoomm-•~ 
~#~1'1mmoo~~~at.~~m••. ~mtt.•m•••• 
Ittn~•~ffi~~m~•2;••~•*••#~&:a:mm• 
XSW:Bt.~-~----~*~~Qfi*~;·••z~~~ 
m~m~••~~11.&tt.:tcm~B9•>Jt, :n:~1~=~~1ut~PJJJtiPF 

m89•~ ; •am#t¥J~•.ll'm•~o••R•~~•* · 
;.tc mft~~---1*~*tfCNttBt~1$M~•t15f4~•1Jt~il 

9~. :ia'i~f.fi!OO~~rrffi~1''Fltl¥J~2. ~iiE*tft~ffiff<J~~ 

tt.~~tt~~n-~ . §~. ®~~rr~~~~±~~: « ~ 

103 



JlHl1.Jt::tmn~71<¥•J.Uffl11tliC~?i'f » GB 50364 , «:;tc llDJ'm~­
*~I~11tliC~1Il:» GB 50495 , (( ~JT.l~S'A:;tclllJf)~~ir.llI~tt# 

~~°t[)) GB 50787 o 

s. 2. s ::t:llB fi~•7J< ¥ tftAI f.f ?t :1-J El ?&WI f-1' :UH~~••, ~i fflHI JiF 
1:1Ht.~¥mo 

~M•f-f•••••~~m#Mim~~~-~-~~~~ 
•~•*fi•f-f~:;tcm••*•mo a~~~~•m~.~7§ 
~0•~•n•ffi~·•*•~~mf-fftJ.U~~m~~~~•f-1' 
~o~~••M~m•.~m•m~~~.~~~~::t~••* 

••*m~n~m••·~•••.illfi•~. 

8.3 ~ * ~ ~ 
8. 3. 1 ~iffil•m*€E@.:!ii§~~iftirt~i!.~L ftPi:Ui •• .:f1l~illl*tJff 
~*~~~~~~iffil···~~£~~~~~~~~il~~~ . 
rt!.<$--~ir1111J~tt••• <SCQP) ~J~7VLiJH1ltiPi:iS~~IV.;& 

~~~~~Ett.-~-~~n•~~~ttAmm•~~~m~ 
~~*ZOO~~~tt . m••·~~ntt . 
8. 3. 2 :3t1:f:ft, ;l't.~:[nfPj~.lJL· , ~~·f.f3&:lt!!.:tJI!."~IK~.£.6±~71fli~ 

~~*~~~~.M~-~:it!!.···-~~--tt@ , ~~illfi 
~·o ~~ . :lt!!.••••¥m~ttJ.ill~~~~f$--~~~-~. 
~j;9:j;f-f ;t§ ~~::kat , 1rim:i:Itt#~mt1::$Jl, *HJ411H!1J1tttt.~ og.;110 
~~*)M~~~M~nA*~~. -nw~mtt~M.~-n 

oo~m~~~-•~••~••~•~••~fi•••~ . 
·--~~-~BirA•mm~--~~fi-filM:it!!.~ 

<*>*~~·-•*••ftfi~Bfil, ~~~~~~:it!!.•W* 
••~~•••~~·~•· Bd~••m••mJ.Um~~• 
~:rt . 

8. 3. 3 :it!!.*1.K7J<il.U~~**millfiJ.ill~j-':iC'1"l&~1.lo.K~;&;lt7J<1:. 

~f-fm~•~.~~•**~m~~~•*~~-~~•**~ 
.&.it#~~f-fm~~~.*~1V.tt~~-~~~*•~••~ 

104 



~$. 

fi!Cf 11<h1Ff-flfi!t!?.lllt~·, ~xi'if~'M:19@17fil, #Jf.:"l~Ffil 

ff{] la'*. it!CF 11<:kit3f *= 51 ® a9 tm oo m~~, ~!1!, ±ill iflj t>fA II~ ~it!! 

JJfifDJJMI El lfrlfil.~ . lJ\11£~ P'l:lt!zr11<•~M>H19fi!Cf 7J<@l/ij5t1S/F~F 

m~~~a9Wtt*m · @•~•~a9@a.JJ<@•~~~~~lli 
;i;n v'L:rtP~ , f.15f.:-<t;r~ ~ a9 :£ '=\. -!=J ii!!, r 71< * ~l!k , ~ ¥.!l ll!?. r 1k 1it 1t . 
J&rJJ<•1tf.:~~-*~a97J<~it!!,lllt~B.~Mm1t~~1t.it!!, 

m~~~1t. ~~.!t!?.rJJ<JJ<•••*•~•~~~~~~~m 

•·•s:tmrJJ<•~~•R• . •••~J&•~••m~~•fil 
£i'. ~ ;Jt ,~llJH~£:.ttPV-~, llf :ii~ 1:51 ~ •-+11 ~-~ 'fl-~51®~1J lK 
~~±~B~B9~~·*• · Mnn•~--~---·~ilift 
~~. 
s. 3. 4 ~!flti*&tWI~I~ r ••in: mA< iHJJt :J.1 3rc; 32·c , 
JJ<•~*mm••~~~•&tiliftI~~~. ~~~·~*mm 
ttfm~tlimH~iEI~r~••ll!ft:l21.;~ . 7J<f$-fJL!.lVt~•ijt@7J<?mt 

J3r1J 1·c112-c , ~&t~iP•m*•1:#@11J<ilii\&:J.1 Go·c;so·c , nn 
*•~*tJUll*•~*~@l1J<SJJt1'1 rc112·c , ~*~IID1J<rMt 
rJt1'1 4s·c;4o·c, .:::f~ili1f~H&r*~ia:-il-Ul;~ ::r~~ . *•·~4& 

•m~JJ<•••mmilifl••~~~ . ~n~~~-~~s~~ 
if,~J~:W: • 

.:::f~±mIK*±~,±mrll<~•*~*•~m•::k.~tt~~ 

~~fi*•••~ftR4~m . *•ia:*~*fflm**••*m 
mm. @JJ<•~-~~~••M*•·~~•••~*•~~m 
~:W: , ~ ?iG •m n~ut:U ..lf.I .$ . 
8. 3. s J&Wll•••&tfl9tiM&~.!::j7J<7i'ltA~tJL~J:l~~~VJffi~9~ , 

~J&mM&fflP~m~7l<*~~~-~-~-:k.•tt"~tt1t 

-~·~••tt·~*ffl•·~-~1t·~•fil•~*·•· * 
.A7J<•~*fJUil.B911<B!H3~/J\ , 9ltl~t-n1J<1)!1J11<?**€~$~~, ~ 

~J-T•&tl'ifm; ~*:it!!~JJ<jji~~:k, .m1Jtf171<ilii'iJ3t~f~m~1:1.,~Hi 

~~. 

105 



~r~•W•m.E~~-film• . ~*ffl*~~-~-ili 
fiB<J~~·~*±~•~-~~~*~ · •n••••••·~ 
&*•••B<J•~nft. ~~-~*•~·~*~~~•~*• 
•~ttn'1§~ . ~•M*•~*••~mmnft~~••·• 
~tlt!.""f7J< B<J*7J<!fr. ~T1J<mtfilt~:tm, *-~~-.fJLg!l't~fI~··· 
~ . ffiM*•Dft~B*~ ; •&~T*•fil•~·*•••m 
filttR*••&.ffiM*•Mft~R-~ . ~~-T~*m•tt 
~~~-Z~~tt••~· ~~~--#~MTM•B<J•~tt 
n.tt~~~I~T-~B<J-~ttn••·~~-~-T*m 
fil . -~I~R~•~&~T**~ilifiMm . 
8. 3. 6 *~5s'dftJB<J~~~-~?JiB<J~~~:ilH1"1~.iEittr . IBr 
•4tt*••••B<J•4••~-~~I~TB<J~~ffi.~IW 
FJT;ti:it!!.B<J~~E\.~~#;ttJ~~l:;k, '1T1*liE"i&t4l-l™~ml>'Eilifi~ 

*·m•••~§FJT~it!!.B<JR*~~*~••~••••~mm 
afi~~a•lE·••~§FJT~~B<l~*~•tt~••~~~~ 
R~mm~fiB&•~~-~-~ ; ~~~tt~~~·••B<J• 

•~••· ~•mmB<J~•m•fil~-~~~•fil•~~B<J•* 
•• · ~~~-~~r•m~•*ttnmm~.~•~•M 

~~- . 

106 



9.1 - Mt~~ 

9.1.1 *~:>c1'JJ1tfj~~~i.t89t£ifltjJ'.y!o ~~ill$t~i.ll:li!Zm!JE 

~fr «~~•:iwrt » bZ.~wHti'~:t11n11~m•~tltHt~.*tt*•~ 
~---~~·*·~li!Za&~D- «¥*~ffi~t?~•>«K• 
~ttJK~•>« §~~t?IR~~»«fE~:>c~~-~m~tt~t?~ 

i§lJ> <•m~~•W11-rt> •rt$rt-~14=5-~~l?IR~~;J< . 

<•.3' •tlrt > ~=~~fiffl : "*rtEJTf*•.3' AAJ.tJ, {Q.M•iil 
~-·~·•m•~·••~ . .3'•~~tt~•~ ·"•~+= 
*•~ = "Mm•~I••n~•t£~~•~•~~m~m•M 
~~*~W·~~ey."~~.ffMB~~§~~i.ll:~~~*EJT 

tt:••.3'•~tl89•~. 
~~-f*t?IR~m~~JOO~rt$rt•~1P, ~tl~~~·~~i? 

m~.~~~~li!Z~t?m•B9~~~mJK,I~§~ : ~*~rn 
~tl~JK ( «£*~ffi1*i?~1Jtl ))). )Xt::\;'(~Jl'£1R ( ((JX\,~~Jl'£1R~ 
{91J ))), §~~ff'IR < (( §~1*t?IR~1JlJ ))) . JJJ~:>c1.t~•~m~ 

tt «<m~:>c~~·~~~tt1*1P~f91J ))) . m~:>c~mJK (((•m 
~~~Jll!11'rt )) ) •• 

x•~~•mA~t£m~~~•B9A~~m09~ey-~09~ 
•m#,{Q.M•oo~•~~~•f.ll:,~mm.~a•.~•~. 
s•~~.ili~~•tt•~.•~~~•m•.I•mx•~t? 
.ft!.U!. ~ff'·~*1lfE~lt$t . 
9. i. 2 *~:>c.1'1:W:D-~~~tt~t£ifltJ:rffi- . mm~·~~~~~ 

~~~~li!ZmJE~li!Z~~~~~~~~~~~t£~•*·~~· 

~~~~-~~mtt:~~~Li!Z*•~•B9~u.~~~t£~.~ 

~····~--~#tE~~-~···Li!Z*·~-~~~~~ 
107 



~m~ . :i!rr~~~~~.~~~**~~~~~ o 
••~~m~ttm~~-rr~•&~c~m&m » ~ 

50201 .& «JJ£rn~mI•~i.t1JUrD GB/ T 50805 ~J~Jll.~ ' t.n:m 
~~~ttm~~•rroo•~m«JJ£rnmm~~•~&m»~ 
50413 .& <<~$HJLm~i.t1Jll."Wi » GB 50011 1¥11]~, ±~ rji~~ 

&i¥J~~m~~•rr~•&~ « ~m~11tI•~~~~~-~~ 
~]fi! » GB 503251¥1~.W.~. ltf1~HIM$~il•rrllil~&~ «Et!ii 
mM!Wt?1.W.~» GB 8702 ~~Jll.~ o 

9. 2 it ~ $ii 

9. 2. 1 }t1Jttm• P-J ~ Jj)z ff::ff * ~ f,j f-11::1& llUii f,j f-IFt~ l¥J ec ~ , 1ll 
~~~~1¥J~•• · ~~ : ·~~~~1¥J~~~•~•~·~m 
*~f,jf-lj::f&B{JJ~l.1% , ~'=\.~I~J£'=\..Mitjf-1~:1&1¥Jlf&~~~ 1%, 75 
!4J! 4m f-11'1iH1! tr- l¥J ~-~ ~ . 

~~~••mm•*•~mffl~••*~~~-~~•• 
m•~•* · ~~.:ff:i!rr&•~i.t~.m~•~~~-•~ 
~~.~~~-~$~-~-~~K~•.#~$·~~~ 
~JJ! o 
9. 2. 2 }t~ J'.ffi El '.§:x;j & :1:-t!(ilJ ~1J ,ITT ~ El f'& Wt tJJil :it!: ~'T WH~ , JMt f1J 
ffl~~~~~-.~--~±~~I-hl.~~*~&~il-~ 
•~.&~~~~~~~~~~1¥Ja~ . ~~~~*~~~-.~ 

jjlj ;!ik :;k !Jl! 3'f * 0 

}t~M·~~~a•&~P-Jl¥J~~,~~,*~,tt•~ 

~.$:t£I•~*Fc.&~*·~~~~m•.~Y~~~-~~ 
m1¥Ja•~•~. •~•m±~~t?~~~~m~±m••~ 
t?,•M~4m•~tt1¥J•~~~z-.m~*~M*~*•~~ 
m~,~4m~~~~~~ . ~~tt4m~~~4m~*l¥l•m±. ~ 

JltZ5'~. E.'.~~-~~~:l*~. **Jt1t!!.~~f!K~~~~~mnm;, 

~~±~:i!rr~~~~.~~-*~*rr*~~•~·~••* 
rr~~~tt~~~-~~~~•4m~~~m~. 

108 



9. 2. 3 •m~l*11¥.JJif'fJV9tfil!3 B ft~J&'tJJffi):, 8 ft~1l*Wu(riJ;lI 
mm~l¥.l~~--~~ffl~filoftOO~~f±D~-~~ffim~~ 
afitt~fi~fim . ~xsg.m~.~~. •~~~~mmT 

ffimzl¥.ltt*•* · •••~~-$t$~.~~~~tto 
~O:FJ.\1ft~-1~ff:E « ~m.@f±IK:!:.hl~Ll ~i.t;J:J{l.~'i!» GB 50180 ;!:J{l. 

~Tm11•m1¥.Jagfiff:E, ~~M• : ~•Amttam~mfiT 

~~BBH2hl¥.Jfi(f!;~~Rtt•m*m~ffM••~m~~ 
~.@11il!$t~1f B ft!!.f,jff:E~fi ; IB 18:i&rnl¥.IJJI 13 r*J¥ril!@11l!$t 
BH~ff:EmMM~fi,@~mfiT*•BB§lh~fi~o ~~. 

mm1¥.1~~!3Rttm~*~mL~tt*~*.fil*~~~1:.J~1Jt 
WmR~~BB~# .• )EffiJ.i)z~~X>tBBB9~··* ; *&1f 

ffimzl¥.l~<fU!iJE, m~.g.~:lt!!.~~-~Ll~•JE . 

m1Jt~~~~·*~l3*~~1fil!$tm)E~~BB~tt• *. IImz;fftJ@tJ1i:IJti , ~d>X>t.m~~m11mm. rJJJLtm~mmo;• 
~BBfi~W*1¥.1•$t~~~~l¥.JBBBffl.~~~~"~•fi 

mJ:llln!m~ e P.!!:fijft" ~m : CI) )(tT¥rllJJI 131¥.1.il!ii, mz•JE 
~:l/1il!$t~~ B ft~.f,T-ttl¥.J•>J( . (2) )(>fTi&.iiIJJf 13 *~~'ml£ : 

~:ll1~1Jti&m~m)EBH~m~.mz~~~~•mfilfi.g.ffi~B 

Mfitt~•JE ; ~:l/1-$ti&m~*-~BBfi~~.~-g~~ 
-~-1~~~~ B ft~7j( 3fL o 

9. 2. 4 A~m11m:lt!!.oo~m1~~~ffitJm11mm"il ~1¥.l~mttm 

~o*~*•:fJ.11fiOO•~m«~mm11~•~~tt•m»~ 
so18o:J:J{l.JE, t1Heffimz1¥.JAj5j.@1:£ffl:itt!iii.tmtjA <m2

), *5.:U 
1:.J: 3 ~R,t;,tr 35<A~41; 4---6 ~ 23<A~26; 7---12 ~ 22< 
A~24; 13---18 ~ 20<A~22; 19 ~R.t;,(L ll<A~l3 o 

9. 2. s 7f 2t f!J ffl :lt!!. r '.£ feij ~ -9£ m 1) ~ti!~ ffl ~ A<J 1JHHIH~ z 
-. :lt!!.r'.£~1¥.17f2t~fflmz~:lt!!.L•mR.~~•mffi~•m'.£ 
rBJ~©!a.g., m-•tL ~~. ».m7Jc~~R.:t&rll<*~~. ~ 
d>@•*••~~Pf'§•*~2t.:lt!!.r'.£~&mz~m~•-~ 
~.g.J!l!o 

109 



*~~ >JHt!ff }!1ffiii~~ ±&..t~$tiiif.RZ. It R.~5 % , ±& ""F 
-~~UAiHi~~,~,ffl±&ID~89 It$ RP2<70% , ;& .R 1-5 1 ~±t!!""F 

~. Ji!U.R~>~ RP2 < 7o%. *~~Jka<J~~~Jf.UJUJ[§JtI~·$t 

89 ~.Fl3:!1J ~~~Mt, EE! =f ±m ""F ~ l'BJ 89 .fUrnS¥:1i$1~ ~ tli1J ~ , iffl *.f'J 
ffl±t!!""F~OO~~§~-~ffi~mM.~~fil.••~&,±m~· 
~#~m~H~±t!!""F~0089,~~~-~ . 
9. 2. 6 *~f~~ §fj$, it!.~$.~{g:J:\fi-1-Jj.\; . § fj<$~$ 

•m~••m•,w•~-.~~~m•wft~m.**••m 
~f:lHM'D!B . tJL~$1'"$$lli:~~~ ~!t!!.~rfJ~:21J~J.!l!.Ji/iC:li~~, 1f 
1t<M~~iftHiJf~~~>J(it!!.""f W$lli:~nGil!~1J'=f ,~,f?$-UZ~ilt89 

6 5 % 0 it!!. iHi ~ $lli:~tf( !ffl ~ ~ ~ it!!.1J1i Ycfl~ lfE:i! J!t~1i ' jf f>I.~ 
~JM!, ~•;.H~xiim~. ~~5C-tAft, ~~tmJ9Tf=~-Tt.it . liil 
~·*~•~r~~R***~M.tfe!ffl~a"m•m•.:ff~ 
lil!~, ~Ui!iJ!Gft" 89.mt.!i!~, ~*~l.mDCzt.JEit!.~!t~$-ffi:, Jt~ 
fil~~=f,fM~$lli:~t89 10%. ~?'~ • . ~tHf.~ 13~$-~JfJ~ 
~.•m*m•~~$1Jj.\;~tt~*•·•~W$SC$)~ffl 
~$. 

9. 2. 7 17tJIG~M0.#-3C:iM;li!:~ffif~£rfl3Cilli:tlfJ:ltil¥JlfJ:~f:JJ!B, l2il 
~-$t~0.#-~ii-*89§RW•+*m• . ~~T·1Jt~m• 
••0~3CiMWft . ~-hl~•±m·~~~m•D$tlk••~0 
~3CiMM~B9:fftJLa*,~··tt•it!!.WAD,#~.rt~B89$ 
ftiiilll~*0~3CiMY.t~, ~On!$t9~89.lfl-fi J[•iM:CJ:;R;tJf~03C 

~~ffi• .• 1Jtit!!.""F~~~it!!.-M~~-.~-~~0.#-3C~M 
~~•ft~•••~m89Aftiim~ . 
9. 2. s ll$t~:%.it!!.2k:tmit!!.i;l;J9~~-*89:X~~·it:fil:~~W.fi-B<J 

~~m~•*· ~~-~~A~1J~,~~Wft~~*~DIB. iffl 

S1Jt•±mi;l;JS~*•Afi*m89••ABMx~w••••~• 
~J.fl), •1Jt~1'J~rll89:fftJLltl~. J:txll(tW~D!BD~~~A~ 

mx~~*m·*~~~ftoo~~~ «x~~•tt•m» cB 
50763. ~o*•1Jt•it!!.9~B:ff:Xlli~i{i~AftiifiifL •it!!.i;l;J 89x~W 

110 



ill ill J.ilZ l?i Z.11*-* 0 

Jl"$t l*J 5Gllt):W~Dffi:~i.t J.ill~-€l-•fl® •tj fl « 5G ~ ?ii~tHJi'. 
ri1» GB 50763 if.i B{] ~Ji'.JE , :t!O ~$tAi:l, jEJij, i:tfi\ Ef!!t~~J.ill 

-~5G~W~Dffi:,§~ft~~~~A••••.!.?itt~,~1t~ffl 

~~~tt~0~-~~-~#~U~. 
9. 2. 9 -€l-J!!•fl•it!! PI~~Jr&tf~~1t1-1'm , iJNJ-:n ,J,.E\. 1~, ~ 
M~m•••lilZ•~m • • it!!$~0~8·8{J·fil~-·Htt~ 
1-1'm~fil8{J•~•~z-o •••fl~•~m c•mmtt1R•~ 
~tt-•te:» GB 50180 ~-2. •.tt!d!ir&0~•it!!, ;e~•:lt!z, 

0~~·-·~M••~m•••<mMtta~~-->•.~ 
•£~:lllittW•1tm±~*B{J:lt!z~•••~Dm~rama1t. ~ 
~~~~~.~§1\S~~~rn,~~B{JAI••· 

~~~0~--~••£•2~BM•* · m·~--~ffl 
?9J•Jli, {~JiS~~*8{]~9=1•*· §ffi.1*tt1R0fill, 1N~'f1Jtl~m 
m••~~~~~,*~•it!!. ~9=1••1illm£8{]~*~*~ : 
~J.t/f';Jvr 8m, Uii~/f';J'T 400m2

, ;J:FJ.ill::(j~~T 1/ 3 8<.J~fil!. 

iiiilJl~*'Ffi8{]}!)1{ B !l~IDrn~am; 00.Z.5'1-. 
9. 2. 10 ~ ±tl!IWJJl:fi1~~iB{J~J.illfmjJ ' #.t.il~ ±ti!IWJPJfefij-f*;fjl 
•~~m• . •~•~• . n:fi•~~·~•ru · *~~••• 
fil·~ri1iEfE§f!5'r*~m.m:• , ••~~1.i!Z~~ ±t.!l•*11w111t~ 
5'r31E~!l!f~ti!lm~.±. ~ ±tt•a~~,·~&~ ·•i.·rt~f91J•JtuJM.:r 

oo•t-Ffi << ~·~~®1#~$;f,jfl )) ~Ji'.2/f'J.ill1J'r 10% , ~fefU 

~•m•~~~Jif-m~•~•* o •••~~±U•#~~$ . 
.±~ ~ ±••~5'r*~mtt•#~~lii!.~ 9. 2. lo. 

* ~ ~ ro ~~~~~±•~&#•~m•~-~* 

Jf * 
.1¥~ fifi~ ~~ ~ ~ 

I ~~ .... ~i!l1# Cycas revoluta 

2 -il!~ -il~# Ci11kgo biloba 
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~~ 9. 2.10 

ff.Ii'} fij1~ #~ ~'f- .« 
3 3Htta ta# Pinus paroiflora 

4 ~:t&t'a f'af>'I. Pi1111s elliottii 

5 mta ta"" Pi1111s 1111111/)ergii 

6 l!ft'a ta# Cedrus deodara 

7 *~ ~"" Metasequoia glyptostroboides 

8 im~ ~"" Ta:rodillm asce11de11s 

9 filJll~ ~# Ta:rodium distichum 

10 ~;fa.A. ;fa# Sabina chi111msis 

11 ;lt;fa.& ;!Bf;!. Sabina chinensis 'Kaizuca' 

12 f4;fa.& ;fa"" Platycladus orie111alis 

13 -";!a.A. ;fa# Chamaecyparis obtusa 

14 lfJ&ta lfJ&ta« Podocarpus macrophyllus 

15 fr;fa lfJtlttM4 Podocarpus 11agi 

16 ~ill*~ *~"'" Michelia maudiae 

17 .*li1\*~ *~"" Michelia cliapensis 

18 ).3i.~ *~"" Magnolia gra11diflora 

19 !bfi* *~# Liriodendron chi11e11se 

20 *~ *~"" Manglietia Jordiana 

21 =3'f.3i.~ *~fl. Mag11olia sc11la11gea11a 

22 l!!lntm~ *~~ Magnolia officinalis 

23 B.3i.~ *~fl- Magnolia dn1udata 

24 1ft0 tofll. Cinnamomum camphora 

25 IYJ.l!f tl~ Ci1111amomum burma1111i 
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~;& 9. 2. 10 

lf.-4} fl'« ~« ~f- .« 
26 £'.[.jffj ~""" Machilus tlwnbergii 

27 m* ~""" Sassafras t:wmu 

28 ~w ;flMfl Zelkova scfmeideriana 

29 ;t~.W ~""" Celt is si11e11sis 

30 ~1!f ~~;fff"1- Liquidambar f ormosana 

31 ~l~llfitfil :@;#*""" Platanus hispanica 

32 .fl$:flfi :ff4"1- Ulmus parvifolia 

33 tf(:ti 41:1*1t"1- Purocarya stenopura 

34 .ti~ .fm~'4 Myrica rubra 

35 *7ilf tlJ~'4 Schima supuba 

36 WIXI~ '.i'C4'4 Cyclobalanopsis glauca 

37 *ti# 3'\:4'4 Castano psis sc!Lrophylla 

38 ~&:'!' tlJ~tl Temstroemia gyn111anthera 

39 tt:?tf tt:?tffit. Elaeocarpus deci piens 

40 wr.i .ffi~"1- Finniana platanif olia 

it! ~~t .fm.t9P# Populus tremula 

42 ~.j9p .fht9P# Salix babylonica 

43 !j!tgp .fh.fgpf:I. Salix mat.mdana 

44 -Mi.W -Mi.W# Oiospyros kaki 

45 tlJq)l tlJiVl.'4 Symplocos sumuntia 

46 !lfiU1J.&. :Ii: .Q,ilff>l Styra:r japanicus 

47 .lJ*.titlli iHi"1- Photinia davidsoniae 

48 0~.&. fHli# Prunus persica 

49 .titlli.&. JHi'4 Photinia serru/ata 

50 ~lHtift~ .&. Wfl# Malus halliana Koehne 

51 ~J(fiff•.&. 1Hl:# Malus micromalus 

52 me ff fl# Eriobatrya japo11ica 
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~~ 9. 2.10 

Jf.-1} f'I'~ l>l-4!: •''fr. ~ 

53 ~ ·~# Pyrus s/>P 

54 **'1.A. 'I/ti(# Primus salicina 

55 .!J!:m.A. lfliU4 Pru1111s subliirtella Miq 

56 l!!t:m.A. -~# Pr111111s serrulata 

57 1t~ .ft# Albizia julibrissiri 

58 ~pt* ... lfll«fll. P. cerasifera 'Atropurpurca' 

59 ~11tm.A. iH\lfll. Prunus persica 'Atropurpurea' 

60 ~1t~ lifll. Acacia farnesiana 

61 Iii~ lifl Sophora japonica 

62 ~~ lifll. Kalopana :rseptemlobus 

63 llf.lf ili**'1'4 Camptotheca acuminata 

64 il*~'li' ~-fl!. lle:r corallilla 

65 ~"ft.A. ~-fl!. llt:r chinensis 

66 flilit .A. ~Wfll. lle:r cornuta 

67 ~ta ::k~fll. Sapium sebiferwn 

68 lI!:llB* ::k(!lfll. Bischofia polycarpa 

69 ~VJlJUt~~ X!!l-Tf>l Koelreuteria bi pinna ta 

70 X.'.!\-T X.'!l-T-$1- Sapindus mukorossi 

71 il~.A. -*'1'4 Acerpalmatum Tlwnbf 

72 ~Jl\¥.A. ¥-flt# Acer palmatum 

73 ?::ff!~ •-Wfl- Acer b11ergeria1111m 

74 TI.ff!~ ~fl!. Acer mono 

75 lli~J!t Tltiltfll. Choerospondias a:rillaris 

76 ~ti **fl Ailanthus altissima 

77 *• •'4 Melia azedarach 

78 ~ti •fl Toona sintnsis 

79 ~ =ii:w;fll. Citrus ma:rima 
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~~ 9. 2.10 

Jt-+)· fil·~ #-4!; ~~ ~ 

80 Atltff *~""" Citrus a11ra11tium 

81 tttfit4 *~""" Citr11s retirnlata 

82 7cPf":tc!b. *~""" Lig11strum compact11m 

83 :ft:lt:.A. *.lii1# Osmantlws fragrans 

84 '*.fr.i.A. ~m# Trachycarpi fort1111ei 

lfl*& iRl!ll~ 

I fllt!lf!.~ .A. ~# Sabina procumbe11s 

2 !JJi~ *~;JJI. Magnolia lilifora ~sr. 

3 ~~~· ~# Sabina chinensis (L. ) Ant. cv. 'Aurea' 

4 ~llt,M\t .A. 1M\tfl &rlx!ris th1111bergii '01ropurpurce' 

5 ~~· *~# Michelia figo 

6 Jl1
1U1J.A. JL't.jfj# 01imo11a11thus praeco:r 

7 ~nt+::km?J • 1MI!# Mahonia f ortu11ei 

8 ~~PJ-+::km?J • ,,,~# Mahonia bealei 

9 ~?(fr.A. /]\~# Na11di11a domestica 

10 ~w• tlJ~# Camellia sasa11q11u 

11 ff:jflt* .A. ~~Wt-t Loropetalum chi11e11se wr. rubrum 

12 $t-ll}.A. ~~W# Distyli11m racemos11m 

13 Lll*.A. Ll.J~# Camellia ja ponica 

14 ~fitf~.A. KO\'# Hyperirnm. chi11e11se 

15 i<:~!'.l:Ll.J~ .A. tlJ~# Camellia villosa 

16 ffi~:ii~~· Ll.J?ft# Camellia handl'lii 

17 **fi• iii\~# Hibiscus m111abilis 

18 *•• iii!~# I libiscus syriacus 

19 Iii~• iii!~# Althaea rosea 

20 ttm• ttM:lt:# Rhododendron simsii 

21 ift4R.A. #t.tli4# Pi1tosporw111obira 
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~* 9. 2.10 

Ji'!-!} f'Ji.i; f.4~ 1if; « 
22 m~ .. uu. 1Hif4 Spiraea salicifotia 

23 J\{th:lt.A. !Jlll=~f.4 Hydrangea macroplylla 

24 i§liU;t.A. Dell=Z'if.4 Deutzia scabra 

25 ll;tlJ!jfjj;lit.A. iffH-l Cliaenomeles speciosa (sweet) Nakai 

26 ~ntm!iBi!i .&. iHifl. Spiraea ca11to11iensis 

27 _;le~.&. ••fl Pyracantha Jortu11ea11a 

28 .flit~.&. lHlfl. Kuria japonica 

29 EIJ'Hfii .&. fill# E.xochorda raumosa 

30 ~U;:tt .A. fliiifl Lyonia ovalifolia 

31 .ffl.A. A!t!# Armemaca m11111e 

32 Jl*.&.• Sf.lfll. Rosa c/1i11e11sis 

33 Jl{;tt~.A. lifl Sopliora .xanthantha 

34 ~fflJ .A. lifl Cercis d1i111:nsis 

35 1i1'ltt-=f.A. li# Lespedeza bicolor 

36 1i1'J~-=f .A. AA~-=ff.4 E/cieagnus p1111ge11s 

37 ~J}Hk·a.JJ .a. lif.4 Cassia corymbosa 

38 ~nnt:e,:lie;tt .A. -Tftii~f.4 Cuphae hyssopifolia 

39 ~lt.A. -Tftii~f:t Lagerstroemia i11dica 

40 iJY;.fili .A. ~~~f@f.4 Syzygium bu.xifolium 

41 ra.i'f.a. Jill'i!ffl. Edgeu:orthia chrysantha 

42 .o-.i=.a. .o-.i='4 P1111ica granatum 

-13 l!i~JJIJM.A. LIJ?t:J€fl. /\ucuba japonica var. variegata 

44 ff!.Efl~W.&. ~Wfl I lex crenata 

45 -~ ... -~fl. 811.xus sinica 

46 ~~ ... ~1t;ffef>I. Nerium i11dic11m 

47 :ttntJl*tf:tE.A.• ~1tm# Vi11ca major L 'Variegata' 

48 /\.#1 ii fl.A. 1ibD# Fatsia japo11ica 
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~~ 9. 2.10 

Jf.-1'} fp.i; #~ ~ ~ 

49 *il:F~.A. ~tt~tfll. Cathara11tl111s roseus 

50 sl}:ofllt.A.• *.!$# Forsythia viridissima 

51 ll!l*tE.A. *li# Osmanthus fragrana 

52 i!J!l(f.A.• *~"'" )asmi11um 11udiflorum 

53 sl}:ntj(Jtl.A. *~f-1. Ligustrum vicaryi 

54 1),ntj(JJ:"i.A. *.liil# Ligustrum quihoui 

55 ~~j(JJ:"i .A. *JUI. Ligustrum japonicum 'Howardii' 

56 iH!l.&e *.!$fl- Forsythia suspensa 

57 7';}! 1I .... 81,t# &rissa japonica 

58 ~-'f.A. 81,tfl. Gardenia jasminoidu 

59 ~fr.A. f*l>i# Trachycarpus Jortunti 

60 .00.Ji!~ .A. Ei-frfl. Yucca gloriosa 

iit**11~ 

1 :Ott.A. :Ottfl. Diantlws cl1i11e11sis 

2 cU.t.A. ~f;j. Rey11011tria japonica 

3 *~~ .... t'il~m- H ibisu> palustris 

4 ;m;J(~.A. jll:;l(fll. Cras.mlauae 

5 .f,kili}~.A. ;t}(i'flJ~fl. Begonia semperflore11s 

6 ::.J'l~ .A. -t-'.:f:~# Orydwphrag11111.< violaceu.< 

7 tt*~il!t~.A. If~# Potemilla kleiniana 

8 il~ftf:~l,t .A. ftf:~~fl. Ora/is corymbosa 

9 s.:.=:.nt.& lifl. Trifolium rep1ms 

10 :;!;1;i.A. m~fl. Epimertdi i11di<a 

11 ~w:r,t.& ~-1,tfl Caryoptuis i11ra11a 

12 ~*m .... ~-1,ifl Verbena hybrida 

13 ~!l:Pt.A. ~-1;ifl Lamana camara 

14 M.rti.t.A. Mili1.t.fl Commtlina communis 
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~~ 9. 2.10 

1¥.f} #ii f4il "'t- 41 

15 ~~.E.& ~f4 De11dra11tltema morifolium 

16 :;.l;:~JXl.1tt .& ~f4 Far fugiwn japonicum 

17 m~l;'i:.& 51':J.$:l-4 Pe1111iset111n alopecuroides 

18 Jfil:Q: .& 5ji:J.$:.f4 Tmperata cy/i11drical 

19 15~.& £511.i.;f>t Musa basjoo 

20 &'~1,t ... 81:-;f>t Rei111t1:kia ramea 

21 J,;~ ... 81:-;f>t Opliiopogon japonicus 

22 ::KW.& 81:-;f>t Hosta pumtagi11ea 

23 -pt~ ... 81:-;f>t A spidistra e/atior Blume 

24 ::l:"l;'i .& 81:-f4 Hemero<allis fulva 

25 ~~=:-!::.& 81:-;f>t Liriope (ymbidiomorpha 

26 ~A1!.i..& ~A1!.i.;f>t Cam1a l{meralis 

27 .o~ ... .fi~;f>t Ly(ori.1 radiata 

28 iii~.& .fi~;f>t Zephyra111hes gra11diflora 

29 ~~ .... .Q~f4 Zephyra11the.1 candida 

30 ~~ .... :ilg~f4 Iris tectonun 

31 t!il~~ ~f;j. H yme11ocalli s amerirn1w 

Ki* m ~ 
1 *im• *im* Akebia quinata 

2 AW~• ~;fit Firns pumi/a 

3 
~-· 

li;f>t W isuria sinemis 

4 ::tt~•· li;f>t &uhinia championii 

5 '6'~.1:115lli• li;f>t Millet1ia die/siana 

6 #~illl-Ji• lif\1. Mu(una sempen1ire11s 

7 Ume fi•~;J>t Actinidia chimmsis 

8 ftllfl • llifi;J>t Rosa multi/Lora 

9 -1::!1$jf(• iHi;J>t Rosamul.Jif/Qra Thwib. wr. cameo TOOry 
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1¥"9 #~ #~ ~ .« 
10 ni*J'l*• ~e/£# J\tlorden cvs. of 01limbcrs 

11 t,l(~Jii• JI~# Euonymus fort1111ei 

12 mttJtie JI~fl Celastrus orbicufoa111s 

13 :!tMli!e :;le~# Euphorbia l111mif11sa 

14 'Mi~• lif!Jf>'I- Vitis vinifera 

15 -m-lfflfie JL1Jpfl l-ledera nepaltmsis var. sinnrsis 

16 ~.:n· ~¥rmfl Trarl1tlosptrm11m jasmi11oides 

17 

~-· ~~fl Campsis gra11diflora 

18 ~-:tf • ~~fl to11iura japanica 

1"r 

I ~1"r :i!C*fll. Phyllostachys nigra 

2 .m11t1"r :i!C*fl &mbusa rl11mgii 

3 W&:1"r :i!C*l>I- &mbusa tt:rtilis 

4 ~A!X1"r :i!C*:f't Bambusa 11111/tiple:r 

5 JYl~rBJ~ .3i 1"r :i!C*fll. Phyllustachys sulphurea 

6 .00.~f'r 5i<:*# Bambusa multiplex · Nana' 

7 .ft1i1"r :i!C2fl:# Phyllostachys heterucyc/a 

8 ~1"r ;f:2fl::f't Bambusa omeiensis 

9 1§1"r 5i<:*'11- Pieioblastus amarus 

IO ~1"r :i!C*'11- /11docalam11s la1ifoli11s 

* ~ m !ft 
I jiJli:Q: .=:sl\tfll. Ho111tu.v11ia cordata 

2 r.r:n: llUifl Ntlwnbo rwcifua 

3 Ill;! lll;!fll. Nymphata 1ttrago11a 

4 -=fJiij~ -=fJiij¥fl Lythrum salicaria 

5 ~lil ~-fl!. Typha ori1m1alis 

6 Jj(~ ~lilfll. Typha angustifolia 
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~~ 9. 2.10 

}f·I} "'~ #~ ~ ~ 

7 "!:$.f)! tij\~f;j. Alisma ori11e11tale 

8 ~El 7fi::;jl:* Zizania latifolia 

9 "15~ *** Phragmites aust1·alis 

10 pf'r 7fi::;jl:f4 Arimdo donax 

11 7]<~( t!V1,i# Scirpus valid us 

12 !j!:!j):J,t tJ>.1,t# Cyperus alumifolius 

13 7]<7\"iilf ~ili&# Acorus calamus 

14 ~tyt,t m.?...:tt# Ponuderia cordata 

15 t:r;t::;i.t t:f;t:'.;1,i# } 1111cus ~ffusus 

16 "ffi.1J:(t f'r:¥fl. Thalia drolbata 
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