
., 
V!'U 1 (9)(9) 

11"Un'1'11m 'l.Jfl1j1 , 

U)~n1~n1~~)1~B~~1~n))~ 
~ 

uU'U~ ~~~ (YL?l . l!:lctct~) 
elf) fl(;l 1l.Jfl')1l.J L 'UV'l)::: )1"1JU ruru~ l.J1\;l )\i1'Ut-J~(;)Jl(U~eJ(;l ?11VI f11)l.J 

v v ""' , 

' Cil 0 c. e.J ' 

L 18-:! fl1Vl'UVll.J1\;l)\i1'Ut-J~(;lflnJ'1eJ(;l?l1Vlfl11l.J .... , 
L~VIEJ1-:!L<ffvl1~'U~-:!Lfl11:::"1 

V'l. 111. l!:J<f (9)(9) f \il.J'U(;l ~11 fl11fl WYl)'J..'.l eJ(;l ?11VI fl11l.Jvv nth::: fl1?1 n1V!'UV1l.J1Vl1\i1'Ut-J~(;l Ji' rusnv\;l ?11V!fl ))l.J 
ciU , .u , 

L~V1En-:itiv11~u~-:iLf111:::"1 l.J1(;11\i1tJL~'l.J~ l.leJfl . 2682 - 2558 H ~..:i~11Ern:::LBEJV1vieiYl1Er1.h:::m111d .... 
~-:id 1 ~~~~~-:!LLvll'U~tl1:::m1111tJ)1"1Jn'1'11tJL'\.Jfl1j1LUtJl1i''U1 tJ , 

' 
tl1:::m111 ru 1'WYi l!:l~ V'l()1jfl1fll.l V'l.1'31. l!:lct<fc=; 



mm. 2682-2558 

' 1. 'll ei 'lJ 6\.1 m 
1.1 lJl\YIS !l'U~avifi tucrl '!Yl'11H m mil ti 111'UflfJ tu cl fl'l!Jtu~~~ eM fll1'\HMI~ fl 01.'liY I !Cl ~!~fl01 ,1f°i 1~ 1~1J ff11J1h~ flel1J 

" o' lumnhvh1ff'~1f111~11 

"' 2. 'U'YJ'WfJU.I 
' " .. 

R11ll11mo'Uei-1~Tiii.U1uml'l'J ~1uNal'lfitu ct1~~'1TH m mil iifl'.:il'lei i tlil 

2.1 1nf101.:iii1.Uih~mY'.:im'J 1~1" ~.:il'lei itl1um~'j ~1uif 11~1~ oni1 "1nf101.:iii" 11moo.:i 1nfloi.:i~iiri1uNtrll 

' t:I 4~QI o' o'Ji,,,,,, s 
~ClllJfl)CVJll1rn'W'U'1 'llft'J l~lfell'Ufltl'J~ff '!ft l'Wel lflflflllHln Ofl'Ylll..1 

2.2 1nflrn.:if111.Ul'i1~mY'.:i1R'J1~11 ~.:il'lei itl1mn\?l'j ~1uif 11~1~ vni1 "1nf101.:ifir 11mvo.:i 1nf101.:i~iiri1uNtrll .... 
'Uel'lfJHli'J'nJ'lfl~llCl~Oi'ltr'l!ft'Jl~,,f ii'U'Ulfltl'J~llltu I mm 0'1 3 mm 1.U11'.Juri1utl'J~flel1J'Uel'l~l.Ji'U~l'I 

3.1.1 

3.1.2 
~ . 

lllflfll'lfll 

" " 
4.1.1 '"flfll'I ii~ei.:ifttrflri1'U'Uel'I t'JHli'J 'nJ'b'l~iiitl' Mflil 55% '\Jel.'llUel 01.:i-.1.:irtllfl 

" " " 
4.1.2 1ilflf1H~h~ el .:ifttrflri1'U'Uel 'lt'JHli'j rn'lf1~iiitl'eivni1 95% 'Uel'llUelt'JHl1'.:irtllfl llCl~tllJJltu!Uelt'Jl'l~el'I 

' " " 
hil?i1n11 30% 'Uei.:i1ueii!l'~l1.:i11llf1 

fll'j'Ylflffel1J 1rf'tl ijlr~l?l lll.u'e> 8.1 

4.2 '1lllJ~'Yl1.:iVJEntr' (m-w1~1lJflvHii) 

1nflv1.:i iil'i'ei.:ift!l'llU~'Yl1.:iVJ En'cf 11'.lu itll'nlll'l ln.:i~ I 
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Vll'H~~ 1 lltJml'tlH~tTflti'lrn.!!n'.i~fJHtl 
" ('Im 4.2) 

d <c! 0 

'YI nt'lfll'I !fl UI en 'YI fl1 l1 'U~ fll 'j 'YI ~H;Hl 1J 

1 fl11lJl11.JlllU'U ~el.!I iiitfl'U g/cm
3 

1.60 " 'Uel 8.2 

2 d " fl1llJll'U.!I 'b'el'J A (Shore A) 75 ±5 " 'Uel 8.3 

3 
j/ "9,lj/ I 

fl1llJ~1'UllHfl.!I lJ'Uelt'lfl11 MPa 4 " 'Uel 8.4 

4 
d .dt i I j/ I 

fl1llJ t'lflUJel'Ulfl lJ'U el Ofl11 % 350 ~el 8.4 

I I " 5 fll'jlJlJt'j ,:i 'Uel 8.5 

- d iJ"' iJ , I Q <f fl1llJll'U.!I t CW'Utt rM lJtfl'U 'b'el'J A I ±5 I 
- fl1llJ~l'UllH~.!I nJ~tJ'Ullila.!lltitfi'U % ±50 I 
- fl1llJrJfllrlel'UW1 afla.!I 12-itfi'U % 50 

6 f111lJ11~ fl~ l.!l'U el ,:i ill1 er n1flrrel11f111lJ fl,:j 'Yl'U ~el,:i 1ii~1fl111m6mm1 " 'Uel 8.6 

~elllf1TYrnlJ~1el1mrr 1 flti1~d ,:i m1:: ... 
'J::fl1J 3 

1" d 1"· ~ ... " d d 1" "' Jl ... "' 5.1 l1m :nmrn v1,:i 'b''Yll'W'U'CY ,:i m1 i::l11u m'b''U::m 1 u'Yl'CY::el lfl ll'U.!lllH llfl fl'il'U'YI m1::uel.!I fll.J ri11lJ!'CYtll11t1 . . . ,, 
liel1utfifl;iu1"U1::l111,:i'llmi ,:i1m::1n11f mn 1~ 
,, . . 

5 .2 tlrntl' ntY'Yli~el.!I iiitl' el tlf111li1::111 ~li u mfl . . 

. 
~ Q QI c( 

(1) 'b'elF-rn~nwcn 
,, 

(2) tl1l1tl'niY'Yli 11'.l'U filanfll 
' 

(3) t~el'U iJ~.Yh l1~el'.llfol'U~lil 
t I T I 
~ ,, 0 d 1 d 0 d d ,, ct d 

(4) 'b'elf.l'Yll l1'iel '.l.!l.!ll'U'Yl'Yl1 l1HHflrn.!ll1lJltJfl1rnl'Ylufl'Yl::m£J'U ... 

1 d "'1 " . _, " " "" ... Ii] d 0 '1 "" " 'U flHU'YI 'b'f11'!:111'1 l.!11J'J ::tl'lfl'fl1tl ~elUJfl1UJl1lJlfJ~'.l .!I fl1Jf11'!:11 !'Yll'.l'YI fl ll1'Ufl 11'\JHS'l'U 

-2-



lJe)f), 2682-2558 

Q.I QJ ' ~ Q.I .:::::. 

7. m1'lfnvi1e:irn:m~~mrucnm1viviff'W 

7.1 fll'.i 'lftil?l' 1ei dNuci::mru ~l'lfl~'U i-M&u i iJ~rn.J mri~'U1f1 f1. 

8. fl11'YIV1Ue:l'U 

1 Q " Q Q 

l'lfl'cYeJU~lJJ ISO 9924-1 flt'Hl'lfl'Ufll'YleJrneiutin!JJ~rn (Thermogravimetric Analysis) 

8.2 ri11JJ11u111tiu 

8.3 

8.4 

8.5 

. ' ,. 
l'lfl'cYeJU~lJJ ASTM D792 lflt.1iitil'.Hll'1Uliii1 

d 
fl 11JJ11 'll'I 

" di 1"" .. l'lfl'cYeJU~lJJ ASTM D2240 fl1t.llrlrn'lt] rn1~eirnuu A (Durometer Type A) 

" d "' di ri11JJ~1um 'lfl\111ci:::ri11JJ t.1fl1JJ eJ'\Jlfl 
,. ' 

l'lfl'cYeiumJJ ISO 37 l'lfltifUl'lflffeJ1HV'U'.iUfi'J.Jli111cicf 'lfiiflli 1 ... 

AQ V "' A Q~ 
l'lfl'cYeJU~lJJ ISO 188 11ieJ1Jf11UClJJ (air-oven method) l'leltlllffil.J (70 ± 2) C !1J'Ul1Cll (72 . "' 
. 1·' d " " d "' di " 'Ul u'YlflffeJ1Jf111JJll'\J'l~lJJ'\JeJ 8.3 1rn::: ri11JJ~l'UllHfl'lll'Cl:::ri11JJUfl!J.JeJ'\Jlfl~lJJ'\JeJ 8.4 

+2 
" ) h UCl1 

0 

8.6 fl11JJll~ tl~N'\JeJ'liflf a\ll'lfl'cYeJUfl11J.Jfl'll'IU~eJ'1Yf11~ClJJ~lellfllff 1 fl t.1iid 'lf111:: 
,. ,. 

l'lfl~'U\?11eidNil1'i'.i'\J'Ulflf111J.JtllNll'Cl::ri1nw11il.itl'eiati11 75 mm 1rn::: 150 mm ~1J.Jrl1~u 11Jutlfu 
,. ,. ,. 

l'lfl'cYeJU~l'U1'U 3 ~'U 1llflil''UUl~'Ul'lflffeJUiiJ1rn'cYeJ1J~lJJ ASTM G 154 lflfJl'lflffeJUmui~llff'I 
I I I S' I 

ici~'.i111 leirn~ (UV A) lieiru11niJ 60 °c 11Jur:rn18h1rn::iumrn1mffli~JJl?l1f1'1t.11eiihYieitulfniJ 50 °c 
• "' q " 

)I t ti I 

11Junci1 4 h l1rna11fi'U1luri'.i11 168 h iflri11JJ11~f1~1.:i'\Jei.:iiYtlfu\?11eidNlil'lflffeiu11cl'1fiutlfu~1eidNli 

1liif1'l'lfl'cYeJ1J (controlled specimen) IU'Ultl'.i OCl'!flCl 

-3-



irnn. 2682-2558 

illflj)..l'lf'Jfl fl. 

CV Q.I I ~CV q 

n1-a'lfnvt1e>rJ1.:im1:::mwcnviYtu-w 

c'li'ei 1.1) 
t SI JI I I 

n.1 {u hrrHl lnnuo-1 dhwH1'*1hriinY'-11rrn:aHHiri1wnrn1~01nu li1 lflom·n1ili1~01nu lilim~eJtY-1 
" 41!!1 ~ q cS QI 

lJeJUlf 5el'lfeJ'\JltJ &'US::: v:::nci ll~W1fl'U 
' " n.2 flls'lfnl9i1eJ oNuci::: mHrnlJi' u 1i1'1llu h.l~1JJurrn nn 'lf nl9i1eJ oNli fimu fl~ei hJu lf~eJ eJ 1111 -*mm nn 

'l7n~1eJ01'1tu~1liornli1nul'l1.:ii'lf1nnnumm~fimufl 11 

fl .2.1 

fl .2. l.l 1-tt''lfnl9i1eJoN lflt1iirilJ111niw~o1nuum1u 3 lfi11v . . 
fl.2.1.2 Q.I I QI I 'j) ?f i 'j/ 9J ~ ~ I d j/o l QI t/1 ~ 

~1el tJNl'l fl~ 1el t.ll.:J~el.:JllJ'U U~ llJ'\Je> 5. m'I :::'\JeJ 6. u-111:::0 el1lllJfl 01-11 'lfl'll'Yi'U 'iY .:J !fl S l:::lf S'U'UU . . 
11lu1iJ~1JJmrutti'~fimm1 

n.2.2 fllsin~hei 01'11m::: ms tJellJi' urlmi' us lfJfllHYfltY1'U'\JeJ'1 tJ1'11iS rn'lf1~ 

n.2.2.l 1i1''17nl9i1a oN 1 fl vii ms riJJ111niu1~v1nu urn1u1Vi v.:ivrn rlmi' u fllHlfl'ileiu . . 
n.2.2.2 l9i1eJ ONfleJ-11llu hJ~1lJ'li'ei 4.1 U-111:::oeJ 111JJf!tJl'11'*li1~mr '1lflS i:::..f~'Ul.f w1lu 1 u~1JJmrutti'~ 

fimuf! 

fl .2.3 fllS 'lf nl9i1eJ 01-urn::: ms vemi'urlmi' U'illJU~l'll'1Vltrmf 

fl.2.3.l 
' " 1-H''lf nl'i 1fl rlN 11~u tJN ri eiu'\111 :::o nl9if11llwiJfl fJl-11 '*li iVlu ff' '11m i:::li' ti l'U 1wlii t1'1Yrn rlm i' u nn 

"' 

fl .2.3.2 
t1c1 0 

1fl ru CVI l'l flll1 'U fl 
"., "' fl.3 lfl\UCVl~fl'iYU 

°' I • d q ,, o 11 °' .f,, ~ i·' ,, ,, ,, <'1 <!j 0 d 
~1elfJNllJfltJN &'lf'Yll'V~'U'il'1lfln:::lt~el'111J'U u~llJ'llel fl .2.1.2 '\Jel fl .2.2.2 l!Cl::: '\JeJ fl .2.3.2 11'111:::0eJ1lllJflfJ1'1 

,,. 11 ., .,:; d ~ "' ., " ,! h'Yll'Y'l'U'il '11m 1:::11uw1Ju 11.l~1lJmm ;nmrn~ mu CVleJ~'ilm m mu .. . 



,, 

., 
VI 'U 1 (9) lv 

11'lln'1'11m um~n , 

D1~n1~n1~~11~~~~1~n11~ 
~ 

tJUU~ ~~ct (w.P!. tvctct~) 
v v nvi1ufl11u 1 'WY11~11'llu ru ru~u1(;) ·rn1ue..i~(;)Ji'ru~ v\;l 6'11V1m1u 

" " .u , 

~ 0 Q o.J ' 

L 1tl\I fl1Vl'UVll.J1(;)1~1'Ue..1"1VlJIUJ'l'ltJ(;l6'11Vlm1l.J ... , 
x __,. ' 
'Wl.16'1\1Lfl11~'VI 

m~vel'1t11'1(;)1l.Jfl11u 1uu1vi11 (j)cr LL 1-1'lw1~11'!1ururu-&iu1(;) 1~1ut.J~(;)Ji'ru'1vvi?11V1m1l.l 
" " .u , 

'W. Pl . \vct('.9)(9) f~l.JlJVl ~')1fl11n1~'Vl11\ltJVl 6'11VI m1l.Jvv nth~ fl1Pl n1VllJV!l.J1(;) 1~1'Ue..I ~(;) Jl ru"1v\;l ?11VI n 11l.J 
""' , .u , 

v ' v 

-Wu~\1Lm1~i-1 l.J1(;)1~1l.IL'1'1JVi uvn. 2683 - 2558 11 vi''lih1t1'1~LBt1~1'i-vVf1m.b~mP1u ... 
~\!if 1 ~lle..!"1vY\ILLvi1'U~1.h~rnP11 'U11'lln'1'11'UL um~1LU'U~'U 1 i.J , 



mm. 2683-2558 

,, I SI ,, 

u m~1 !llm~~nruci1eJ~nn11 mrnil fimirnflwil n11w::li~eJ.:im1"1eJ\l~'Uff \lm11::lf' 1~11t1 ~uff'.:im1 i::M'~ . . ... 
~ ~ 

mu n~cri 111ri::~u ff \llfl:J i::lf'eJm mJ 1 ::tr .:ift' 11in11ii.:i m·nrn nmm1m:: m1~~~.:i 
Q QI tf ~ QI tf I d x QI ti cfdc.t Q.IQ ?f , 

1.2 11n1~ mu '10~\l'rn m rn'V'l'U ff 'llm i::na a 11..1 m"Yl i11 a~vrn tr \11fl1i~11ei1u mh ~ff ·lfll'llmtu mm~m11 umlJ . "' . 
~ ' ~ 

m~1 !11..IU ilii ~f 1J1 eM m1111~1~1Jli eJ 11l1n~iiu" in m11 cM'nu 

... 
2. 'U'Yl'\.WliJ 

' ~ ~ 

fl1UJ'l1lJlrJ'\JeJ \lrl ili1cM'1'UlJl~'j' ~l'Uf-1~~ ntuci1eJ~ffm m mu iifi'lvleJ hlil ... . 
2.1 

l Q./ ti .:f .: C\ ct 'J/ Q.I Q./ <J'~ Ji l 4 QI C.\ I Co\ 

l'l'Uff \llf11 i::11 lnnrim l'l'Uf-11'YlffJ1\I ulfl'Jff~'CY \llf111::'11eJ'U'l ll'leJ'Yl~ll'Yl'Ul'l'U w:i1ff~ 111 fl1i1 HJ'lfll'l l'lf'U ~u 

,, t ,, ,, )I I 

~ Q./ " ... I ti d I lil .... I, d d I ~ ... I " d ~ Q d jJ 
2.3 l'll.lff ·:U~lJ l::l1 eJIU flu'j' ::tr·rn 'll'\l\PleJ 1U UlJl~'j' ~lUUu::11 tlfl11 "Vll.I eJIU flUJ ::ff \If!" l1lJltlfl\I l'l'Uf-11'YlffJ1\I 

~ 

iiu~1ri1'tr~ff''lm11::lf'cimstJ1cM'11'.lutru111nw1 'YIH1~1..1 tr1utr'Umn 11a::trmm~rn~u eJ11lii11~eJ hHHtr~ . . . 
~ ~ 

1f1~eJuN1'lfuuu iiirnrinum11cM'\111..1 
'U 

~ QI ti I d .r:!J 

3.1 nu'CY\11f1n::1111meJeJrn1Ju 3111::1trr1 fleJ 

3.1 .1 111::urn A 

3.1.2 iJj::lf1'YI B 

3.1.3 iJ'j'::lf)'YI c 

111JWl71Yj 

,, ,, 
Tmnh::mn A mi:: 1h::inn B ,fiuwuc1'amn1'Y11,m::1h::mn c 1uuwumumh::rr.Jr1 

" 

4.1 

-1-



d 
l1 

1 

3 

4 

6 

irnn. 2683-2558 

I 
,.., «t 'ii 

5. fJW~flllW~'Ylflel~fn 'J 
,, 

<!! ., .. 

5.1 'V'l'U"CY.:i1m1:lf 

~eMlJ"CYlJU~l'lH~iYnff'1~'U i u~nlJ\91l'j 1.:i~ 1 

~ ~ ~j""> <i Jl CV J 
Vll'aH'YI 1 UiJ'lJVl'YIHnUflU'llel.:J'V'llHT.:Jlrl"al:::'tt 

'jltrnn 

IQ JQ9)d.I 

fllllHl'cYOfll'll'U'\JeJ .:J'V'l'Ufl'J \91eJ.:JlJfll 

ili~lflll 
"'"" Ci 'cYlJlJ\91111 .:Jfl.:J 

I 
V Ci V ,.v I 

- fl1llJ\91l'UllHfl.:J \91eJ.:J lJ'UeJtJfl'Jl 

- f111lJofl1~ei'\J1fl ~e>.:i 1li~1ni1 

(cU'eJ 5.1) 

I 

lf'U'JtJ 

% 

mm 

MPa I 
% 

ih:m'Yl A 

35-50 

0.6 - 2.5 

47 

0.5 

40 

4 

3 

un:urn B 

25-50 

0.5 - 3.0 

47 

0.4 

35 

4 

3 

fl'JllJfl.:J'Yl'U~eJ "CYfll'V'lctlJ-Mle> 1 fllff 'j :~11 

iflo1lili .:im1: ~e>.:i ili~1ni1 

CV "" I .J OJ C> 

6. m'J'lfnvi1emNu~~mrucnm"Jviviuu 

6.1 flU 'lf nl9i1eJUHllct:lfltu cn19ifliY'U ii11~'U, U\911lJ fllflfl'U'Jfl fl. 

7. fll 'J'YIVI Uel 'U 

7.1 "CYfll'J:fllJl'lfl'fff)lJ 

ih:m11 c 

15-50 

0.2 

20 

4 

3 

lt1nili~nmuf1 H1~u f) oi.:i~u nmufl 1irfJwltniJ'UfJ.:Jfll'jl'Jfl(Yf)1JfJriimh.:i 10° c o.:i 40° c . .., .., 

-2-

v 
'\JeJ 7.2 

!II 
'\JeJ 7.3 

!II 
'\JeJ 7.4 

!II 
'\JeJ 7.5 

!II 
'\Jf) 7.6 

!II 
'\JeJ 7.7 



7.2.1 

irnn. 2683-2558 

di 
lfl Hl.:Jl'lfl'Cl'el 1J 

(I) lfl~el.:JIUel{auel~llVJt~t'.IClllel'Ylft'YI (Berlin Artificial Athlete lf~el BAA) l~ell'lfl'Cl'elUfll'rnf!Cl.:J'\Jel.:J . ,, 
11Hm~mrn \9l1m11l11 ihhu11)~flelufi'.:il'leli11u 

"' 
JJ1Cl (20 ± 0.05) kg 

"1'111.:J'UUlfl (2000 ± 60) N/mm 

,, . 
Q.I ~ Q.I .idi 

~l'U'Ul\91.:JlflHMl'lfl'Cl'elU JfflJ 500 mm 

fl11JJ'i1'.:J'\Jel.:Jfll':i11rielt'.lm.:im~ul1fl 55 mm 
"' ,, ,, 

iirntlnnJJ'Uel.:i~1ui'utlrnun\9lnm~11Y1n ~11mw1flri1uH uci~ "1'111.:i (3 ± o.5) kg 

. ,, 
~ dd 0 Q.I 

2 flel l1t'.lfl'Ul'l1Uf1\9lflm~lll1fl 
,, 

3 ~el tlrnun\9lnm~ll'Ylfl 
<!! 

4 ri el 111..n fl1 rn fl m ~ H 'YI fl 
,, 

I I 
I I 
I I 
I I 

5 ~el !l'Ui'utl111un\9lnm~11Y1n 

6 ~el "1'111 .:i 

7 ~el i'ielun~'Cl'111.:i 

-3-

--- 1 
2 

···""" _.,,., ..... 
/ 3 

/ ,• I. /' 
///,. 5 

11 /~ 6 I , / 
I I / 7 
I // 

/ / / 8 r// <::;// 9 

10 

12 
13 

8 ~el ~l'U11)~flel.:J 

9 ~el el11mw1flri1m.:i . 
,, 

11 ~el !l'U'\Jll'i.:J 



iJem. 2683-2558 

7.2.2 
" . 

tlriewll1a 20 kg ltt\91 fl\9llll111.nM~!lld'rn.lmtl fl\91 flm:11l1 fl '11.:ici \lllHNnrCYu1 .:ii tlo.:i~1u~\J11H 
. " . 

1rn:vuflHu1'flri111'.i"lli1N v ri1Ju~u ff "ltrt'.i i:tt 1Yi rrnum ru iflri 1m '1'1:~ei1.U1fimfl1v"!ei1uri1m '1 . " . . " dGlc!I 1 I ~QI I{ 

fl'.i:lll'lfl (force transducer) l'VHl1J'Ul1flfllllH'CY\1'1Yfl 'U'.i:l111'1fll'.ifl'.i:11l1fl1J'U'YfU'CY'11fl'.il:lf (F) 
"' • s 

" . Im fJ1JlllfJ1JllH 'J "l"!fl n1JRCl fll'.i'\'lflfffl 1J1J'U~'Uflfl'U fl~\91 lf'Ul 15 cm (F) iil fll'.il1flfffl1Jll~tulf ~lJ'llfl\I 

1 ,, QI ~ Q ~ Q Q ,, 

11'.i '.i fllfllfl' fl t'.l\91v\11J'Ul1 flv um nmrn\l'Vi'UR111a :vwlf nll1J'.i '.i u1 fllfl''lltu:l1flfffl1Jf11£J 
q cu " " 

7. 2 .3 fll '.ifh 'U 1 tll 

fll'.iClf'ICl'1'1Jfl'111'.i\I (%) = 
Fs 

(1--)x 100 
Fe 

Ji 
lllfl F 

• 11 

;jv ri1m.:iliei1mnfl~'Uff\lm'.i1:i1 l1ii1m~uu1\?iu s 

F 
• 11 

;jv ri 111Hliei 1u 11 rn~uflvu fl~\91 lfii101~uu1\?iu c 
11 

7.3 fl1'.iqu\?i11u11u1\?i'1 (modified vertical deformation) 

7.3.l 

Ji 1 'J) ii " ""~ q q 4!I ii 
(I) lflHl\ll1f'lfffl1J 'lflfl'.ifl'1'1Y:IPJ'Ylfll'.il1fl:'Ylrtl'lftJClllfll1ol1 (Stuttgart Artificial Athlete lf'.ifl SAA) !Viel 

11 • " 

'Ylflffv11mrn11\?i1 hun.nl?i"l \911mtlli 2 lici1uu'.i:flvmi.:il?iv iui1 . "' 

lJ1Cl (20 ± 0.05) kg 

'CYU~\l'll'Ulfl (40 ±1.5) N/mm 

QI ~ QI jl I " d.::s d ,.I 'J) 'J) , 

!l'U'.i1J'Ul11'Ufl\91flfl'.i:ll'Ylfl l'CY'URl'U!j'UfJfl01'1 70 mm 'VllJll'll'UtJ'Uflflfl 1Jfll'U'IJ1'1 'Ull'U1'.il1J 
. " 

!~fl 1 utrlJNff n11\?i1\91 n'11fl fll'.i qul'i11w1u 1~.:i 
11 11 

tlmuflnlJ'llfl'1~1ui'mhl1tlfl\9lflm:11'Ylfl 1rn:~UflHuiflri1m.:i 1rn: "1'111'1(3±0.35) kg 

'Yiflii1rlmi'111J'.i'.i'1'1YU~'1~li1ff'uN1'Uft''U6flcn'1~1'U1'U (71±0.1) mm . " 
11 11 11 

;j'l'U'l111?i.:i'V'lf fl" ff fl'.i rl1lf i' 1J u i' 111'i111l1ii '11u11u 1\?i.:i 1 fl vn '.i: v: '.i :l111'1'1J1\?i.:i 11o:fl'u6 fl o i.:i 
~ "' "' 

11 
"' • 'J) 

'llfl"l)ll'U'lll\91\1 fltll\l'Ufltl 250 mm 
1 ,, ,, ' 

Yioflii mufl\91 flm :11l1 nrlrnf mfoof111a:1lriv vtlrnu fl\91 nm:11V1 fl limmrntlf 11ri1rn'l'1 
11 

fll'.iUft fl Vll'.i .:i m:11V1 fl '.i :l11Nri1uriN'IJfl\ltlmu fl\91 flm~lll'lfl nmhu1J'U'1Jfl\1'1YU1 '11ifli 

fl1lllmJur'h 1.0 mm . . . 
QI QI QI 'j} dd I QI di Q t QI .., d ~ 

\911\91'.i11l1flfll'.ifJ1J\911 2 'UN'YllJ'b'1'1f11'.i1fl ± 10 mm fJfl\91flflfJfl1J~lll'.i1Jll'.i\l'Ylll£Jfl'1lfllfl'.if.l'1 . "' ~ 

cid . 0 d ' QI QI QI ls 
SAA l1lJfl1UJ!llJllfJ1 0.05 mm llo:ll'.i:fJ:'.i:l111'1\911\91'.i1'11flllo:llfl'Uflol'1\9111flHM s._125 

mm 
• 11 • 

I fl 1v '1,juii fl ,j fl lJ 0 'l1'1rilllHII0: f°ilfll'.i £J1Jl?i 1ll ff UJ l'.itl el l'U ri 1 i $j'iJ '.i: lJltll 50 ri 1191 fl fll'.i " . 
11 

l'lfl ff fl m1~o:fli''1 110:tl1 Ro fl1'.il1flfffl1J 11lfi1u 1wl1~fl llfffl\I Ro 
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7.3 .2 

,, 
3 ~el tlmtl'n~nm::u'Yln 

<!( ,, 

5 fl e1 !TU f utl mu fl~ fl m:: !I 'YI fl 

6 ~el CYiJl \I 

7 ~e1 'Yie1tl1<iT11frn1JJiliYiJl.:i . 

I I 
I I 
I I 
' .1 

irnn. 2683-2558 

. ::::.~:::: ·.~. I : . . 
~-----2·· · · 

3 
-------- G 
------5 

6 
7 
8 
9 

--10 

~ ... 1 f/QI t 

9 fie.I ~u f1'HU 1flflll!H 

10 ~el ~1~n'11'1fllHJ1.J~1 . 

itJ~ 2 li'l~el'1i7el't1YIUeltlfll'aQt1~1 h.un..rJ~-1 
v 

('Uel 7.3.1) 

' ,, )I 'JI ,, )I ,, 

(1) 11.:imf e1.:ijje1iumn~.:i1 fir.I ili !lU'U1~.:i'cllJr'.i'CYtiu~u~1'\rn.:i~mY' \I !fl n::ii ~\lfl1llJ'Q; .:i'Ue1.:itlmtl' fl 
' ,, 

~rnm::ll'YlflO\lff1U1J'U'Uel.:JCYiJl.:iHi1 (120 ± 0.25) mm 1rn::~1m1il1'1fllJU1J~1~el\1~'1fi.:i~1lJ • 
v ., .,,.i di <!Id v .,, C:v .,,v~ 

'Ufl 7 .3.1 11'Cl.:i il 1fl~'1 ~.:i1 fl lf!\llJ e11CYJ il mniJJ 1Jflll:: u:: 1rn~'U'Uel .:iu H 11ci:: J ::u:: flll r.111~ 1 11111u . 
ft"UO IU'1lfl~el\IUU-n f)fl 111 H!ICl ::rJ1fllHJ1J~1 
~ . 

(2) iJrieiulJ1CJ 20 kg 111~ mJuCYiJ~ .:i ~.:iil::ri .:im .:i m ::1rYm i iJir.:i!1uf 1J11Huci::~iJmw1''1ri111H~11.:i 
" ' ' 

fl01JU~U 'cl \llfll 1::111 ~ UeliJ mru iflrll!l J .:i\Olei1iJ1ti1J1f1f e1.:i ~ 11-Jrlllll \Im ::Ul'l f1 l'WelUU-nnfi1m \I 
~ . 

" . 
'Q; \I 'lfll ::11-Ji.:i flll~ fl fl l ::'Yl1Jflf \llll fl (Fm

0
) 'Ylf ellJ fllJUU-n fl flll 1iJft l'.JUUiJCl\l'Uel\I flll QU~1 iu 
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llelf). 2683-2558 

J,/ J,/ I f 

llU 11'1\l'Ufl\l'Ull'i'\llfl~e>\l'Ylfl'c'l'fJU 1 fl fJ flUellU ~l'lll fll'i' 1\?l 'j 1'll111 flU aul'i' 1-ti~f!fl 0 nu ;nu f um \l'UfJ\I . "' .,, 
I I J,/ J,I 

1riro\l'Ylfltrflu 1-Wo 1111 ~~1 flu QUl'i'1~ 'I "!fl'Uo'l-WmY''l1ri'j 1::rf 'j ::1111'1 mrnfl m::'Yluflf 'Im fl ifma.) 
., . ., 

C3) aml mir nVI fl m ::m1fl mi u i tlof1~11-vi~111111J\I 1~lJ11a::tl r 1J'j:: a::T111lJ tr \l'Uo\lli rnir fl'fl flm ::1111 fl ... 

t1'1~11llu li1fl1n1fltrou~fl 2 rif'l~~11111u\11~" 1flaihh'l'j::a::nci1liHnu (60 ± 30) s flu 
i/ I ti I 'JI I 

QUl'i'11uuu1l'i''lrirn1wu1fl~1maa'Ue>\lflln1fltrflurif'liii 21rn::rif'IYi 3 

7.3.3 fll'jftl'U1tu 

1500 
D = F. X fmax 

max 

., 
D ~fl mrnul'i'11u11u11'i'\I 11ihmlluiJci1lm'fl'j . 

~ . QI eX QI c/ I i 
flfl flu Q U\?l 1~ '1 "!fl'IJ f} \I YI WY \I !fl 'j 1 ::l'f 'j ::111 H fll 'j'VJ fl m:: 'YI 1J fl'j \Im fl 

lJ Cl 1l 1lJ\?l 'j 

., 
F ~f) ll'j\j~\l'c'f,fl'j::l'f11\lflU'flflfl'j::'VJUflf\lll'jfl 11U1mlli.ru11'i'u 

max -., 
7.4 ~111Hlff flfl'Yl1U'Ufl \l.WU~1 

7.4.1 

7.4.2 

'J) ~ ~ I 

fl1llJl'll'Ufllrnu (portable skid resistance tester) 'flllJlJl'fl'j~lU ASTM E303 ll'lfJ'\'lf!'CHl1Jfl111H 

s ,l QI " .d 
1c1fJfl'Yll'U'Ufl\ll'lU'CY\llfl'jl::11 'fllmtl'\'1 3 ... 

"'"'" 11i'\'11l'c'l'flU 

(1) ~fl~\! If! rfl\I iifl'Ylfl !Yfl 1J 1111 ~'j:: f1u nu~Ull~\I fi'1a]l'U f U'Ul~\I UU~lJ!~ fJU !~fl ~el\I nu flU 
I t I ,, 

ili a\llUU'Uei \I 'j ::f1u 'j ::11 iH fl l'j ti ri o a11'1Jum1a\ll'lflU'Ylfl mi u am:: f1utlci Wll'IJU1111a'l 111 ~ 'liiu 

1~ fl'Ufl a 1f!a1J.J111 ifo ~fon u~u fi \I !fl 'j 1::rf m1:; 1 l1'11'1Jum ~ a\111fl1'1 'l fl' fl riH ij 'c'f 'j:: 1ra 1tluii fl~1~ . ., . 
eil'U 1fl't1'11hn1 f1'1J.J1llurruo111tl i'umnwiYa11'Ylm 11~ 1li 1fln'Ylfltreiucif 1uu m ::i1\l i~~1rru6 

"' "' 
QI 'J) d QJ QJ QI ~ QJ ti 9J d ! let 'j/ d I 

(2) tl'j 1J'j:: a:: 111 a1\l uu11'Uum 1tN trlJ ~'tYflUWU ff .:Jlfl'j 1::11 ('ll 1 fl'\J1.:Jl1'U.:J'\Je:J .:i11u1\?l .:i 'tYei fl'Ul.:Jl1Wl) .ei a "' ... . ., 
1u'li1.:i i2s mm ii.:i i21 mm oflf111J.J'CY.:i'Uei.:111'\Jum1a'li11u~111mfru1rn:;\?lnutreim::t1::m\I 

"' 
SI I I t QI ~ QI " 4 

'UeJ\I mn1fltrou~flrif .:iwu.:i ~.:111'1Jum1a.:111'1Jum1rM 111eio1umn 90° fl1.Jl'l'Utr\11fl'j1::111flt1afl 

i v.d_tf • f I 

1'YluJ.J ua ei a . 
"' 
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irnn. 2683-2558 

JI )I I ,, I 

(3) '.} lflii 1 ~1l'lfl tr el ufi' 1t1ti lff~ el 1\9111ft1 ii ri el tl!l'U'Ul'l1it1'1'Ylfl ff el 1Jflf \111rn11~1uuirYi fl ~1 tiiel ti~ el ti 

2 

3 

4 

I ,, I SI ' 

ll'U'Ul'l11t1.:i 11rliJ-cl'l1 ~trt1U~1el OH~'U fi.:i m '.} l~M\91 llJ '.} ~ tl~fl11lJtl11'Yi~.:i 1111'1' 1ll'U'Ull11t1.:iu~ ~a-fl 

l~lJ~ (lazy pointer) 
1lilo.:i~11111ii.:i11'U'Ull1~t1.:i~hlhi'tr.:itrfl1J'Utrlflo 

"' . 

"' flel 

"' fl el 

"' fl el 

"' flel 

~lJilci el tlll'U'Ull1~tl\I "' 5 fl el 
.d "I . 

"" "' l'lfl\l ll'U'U!lf 1tl\I 6 flel 

iJJJoflt11.:i "' 7 fl el . ,, 
o' Q.J Q.I ~ CV "' tll\I trll~tr'V'l'Utr \!!fl) 1~'11 8 fl el 

,, 
dJ "' 

2 

3 

t. 

s 
6 
7 

'U 11?1'1 m rn 'I 'YI fl tr el 11 
,, 
"' ., o' 
'V'l'Utr'llfl'.}1~'11 

,, 
d "' 'V'l'Ull'U\I 

ff !fl Cl 

.,,; _,j "I I <:I Ji .,_ 
~t.l 'YI 3 !fl ';H) .:i,,, el'YIVI tre> 1J rn u 'J .:i m tlVI YI l'WU el \I 'Y'l 'U l~·n 

'JI 
('Uel 7.4.1) 

JI I I I I 'JI I 

C 4) u1fluu~.:i11'Uumit1.:i fl au 1h.lrifl 1 i'-Yi-Yiilllil ciel t1\911rn~ll uft' 1ilciel t111'Uumit1.:i ~fl s rif .:i uuli fl~1i1 . 
)I I I )I 

~ 1'U 1 ~'U el \I fl U II fl 1'11 'Ullrl Cl~ fl f \I fi 1'U 1W~1Hl ~ti u 1 fl 5 ~ 1-Yi l1 fl 'Ci'el lJ Wo fl 1 nm 'Ci'el 1JUlfl U 

~ol'lfl'Ci'el1Jll1Jlllilt1fl (wet result) 

"'"' "I 7.5 'Ci'lJ1J\9111Hfl\I 

7.5. I ~fl~ 1el 01\11U'UJ ilfi'lllf1mnf mllfl1llll1'U i1~lJ'Uel'I~ 1el 01.:i lu fln111~1f111lJ~mm -:J~-'.l1rn~fl1111of!1rlel 
" . ,, . 

'Ulfl )ili1-1~1eloH1ilu)ilfi'lllfmaci' 11trfl-11unll14 lilflnili'11tr1111~'Uel-1iu~1elo1.:i'Yi 23°c 1ilu 
"' " " " . 

"' 0 "" 11'11 24 h ulfl'U'U'Ullll'Ylfltrellll'I 100 mm/min 
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mm. 2683-2558 

11l1Wl11~ . 'J JI'} j/ Q.I f d' CV <d .c:f J _d/ CV I ~ J/ CV I d CV d' 
1111 'lf~ 'JEJ(JNWJ.Hl'.Jlf1J1::11>'1l~'Wll'ULJ l17llJLJ~'JEJ(JN 'Y/Wif'EJ lJ 11'iEJ 1'if~'JEJ(JN 'Yl~rll17 i11nWLJ 

I JI I JI f 

ff.Jlfln::nn~ri rf.J II 1.J ll.J nnu n i}U'EJ T muf.J 01LJfl :iw '611llmf v.Jrf ri i:iEJd?.J II 1nWLJ ff.Jlfl n::nn 
,, . 

~rirf.J 111.J hf r7ri 11ini1riYi11.hhfi'rua111rv mm <d.J <Uu 1'liu JJlf'UEJ.JN'lfll'li'N cru w11.U.J 11 f v 
.. u .. " . ,, . 

i;? 11111u'.J 1frr Wffrl 'UEJ.J ffLJ Wll<d.J VLJ 7 LJ mru nl II 1:: N WLJ n 'UEJ.J r7'JEJV1-JllV n::n.Yv lJ nw ·iv.J~ ~ .J llrl . . 
JI ,, , , " 

ULJ iifr1rir1wdN II mwu Yinnnni!mJ'EJ(J Ll.JlJTI'Jf!JULJ'] 

I 
1s2 

I 
55 

~· (1) 

] 0- -o 

~ 

11ll 1a1lJ'UiJC1~1JJ\91'j 

itJ~ 4 ~iium~~nmrmn-an~meiuuiillilu-a'l~'I 
" ('\HJ 7.5.1) 

7.5 .2 

,, ' ' 

7.5.3 1'U flHU'Ue>.:J.W'UcY.:JlR'.i 1::if lili1\Jlfll'H>~g~ !'Yl'\.HY1'U1.h ::f1e>'Ul~l'.J1 (single component polyurethane) . ,, 
~ Q.c!, d ... I" Cl I 0 " d 

11'.ieJV'leJ Cl g'.i!'ll'U'YJR.:ii ufl 11'.JR11lJ'lf'U (moisture-curing polyurethane) fleJ'U'U llJl'YlflffeJ1.J\?leJ.:J!fl1.J 
' . " 

~ 1ei rh.:i Hei rii.:itl' ei a 14 ct ~ 1i:rn fll'.i'Ylfl ffe> 1.Jl'°i rn11li nm'Ufl 1-tt'li 1 fll'.i'Ylfl ffe>1.J'lf1rlnd' 1.Wi 1ei ri1.:i~ei thJ 
" ' ' i fl l'.Jfl n !ft1.J~ 1eJ rh.:i 1-tt'u l'U.U'U~ fl 14d11rei1 ~l1Cl ll'Yi 101.JllTI 11-tt'i fl fl fll'.i R.:ii 1.Jli ff m1::ii .:i 1'U 

-tt'ei.:itl~u~m'.i 

7.6 ff 

7 .6.1 llfl'1'eJ'UR1llJ'1'J llfflJeJ'UeJ .:i iYfi' 1fJYJl!IC1::lfl fll'.i 11.J~ l'.Jt.1!!1fo.:i'Ue>.:i iifi' 1a1 m Off !fl Cl (grey scale) \911lJ1~ 
llfl'1't>1.J'UeM ASTM D26 l 6 i:-11um\9l'.i ~iwrlei NCI fll'.i'Ylfl ffe>1.J iii~1n111m 6ttm'1 '.i ::fill 4 

' SI I I 

7.6.2 UUYiflR11lJilfojj1mlJeJ'UeJ.:JVit.1llff1.JU1lf..1Uf-1.:i (site plan) ifi1\?l~fJlJi-J
1 

7. 7 R'JllJll\91fl~Vl'\JeJ .:i ffl1cl.:J'YlflffeltJR11lJR.:Jll'U~el fffl1l"lC1lJft1ei lfl lfl' j fll'.J1ll d.:i fl 11:: 

7.7.1 TI1fll'.i'l'lflffeJU\911lJ ASTM Gl54 ifll'.Jl'lflffeJ1.Jflll'.J1~1m.:ieiC1\9lni1 leirn\?l (UV A) ~~tumJiJ 60 ° 1llt.1 

11C118h1rn::1t.1m'.il'.Jlfllfl'~~"~1~1vieiJ1~eitu11niJ 50 °c 1llu11C11 4 h li1ffc1t1nt.1\JURrn 168 h . " 
lflfl11l.Jll\91fll'i N'Ue>.:i ih :: 111i.:iri1u~ lri'i'rn1"1' .:i n1.Jri 1u~ iili~i'rnm .:i ~ei.:i lii~1n111m 6mnC1'.i :: fi1.J 3 
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'ilelfl. 2683-2558 

,., 
('IHI 6.1) 

t ,, JI JI I 

fl.1 i'U 1'Ui1u lflJlt'.lii~ ~'U~'HY~lft)l:lf'lf'Uftt\H1l'YH~t'.11tl'U l111~omn,111jt~t'.11tl'Uillfli'<Yfli1~ri1'UFHYlJelrlH . . . . ,, 
t~o1n'U i1l1rn5eiri nrn11111ei'11ei'IJ101'U1:o:rnrn~o1n'U 

n.2 m1'1f nl'i1ei riHmi: nn oeiJ.Ji' 11 rlrni' rn1ru ~mi ru:~~ei~ nn iif 11'.l'U I Ul'lll.JU~'U m1'1f nl'i 1ei 01~~ Ollf'U fl • 
SJ t I I 

l'iei i uu 111eiei1;i i'*u~'U nn inl'i' 1ei 01~ ~'Uli1liornl'i ltl'Ul'l l~l'b'lfl15 nuu~'Ui1Ollf'Ufl11 

fl .2.1 
,, . ,, 

ltt'lffll'i1eirJ1~~'Uff~lft51:'lfli11'1~t.1l.Jii'UlJ1!1'.J'Ul?i'1eirJ1~l'lfl'cYeJ1J 'IJ'Ulfl 30 cm x 30 cm ~l'U1'UeJOl~UeJO 

4 UA'U 115ei1Vio~V1ei rlrni' 11 fl15l'lf!treiu i'U11t.1fllrn1J.JcU'ei 5.1 

fl.2.2 
QI t 'j} ~ i 9J .:i d I ~ QI ~I i d 'IJ o'.d o 

1'11eJ t.1Hl'leJ~l1J'U Ul'lll.J'l.fei s .1 'YI mlt.1fl11 ;i~11ei11V1'Utr ~m11:111 'U'U'Utll'U 1 Ul'lllJlfltu C}'l'YI flllf'U fl . . 
fl.3 
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