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~ -r'U~ 1..:J 1&.Jii~Vlfi~"il ~ b~tJ fl-rf) ..:i b~'U b~ l.lrl1..'.!1'U n EJ?t-r1..:i"il1 fl ~11~1..:i1\9l5fl~f)1 tJ bb6'l ~fl iru~ ~11~ 1-.'.!"il ~~ f)..:J 
" " " 
b~tJrn~'U~'U"il1 fl~-r'\J~1..:i 1 Vi~11~1..:i~b U'Ur\~ruru1~'\J b~tJrn~'Ufl'U"il1fl~f'U~1..:i b\9ltJ b ~1 Vl~B 1 Vi'~flr11..:i1'U'lleJ..:J..:J1\91 

'lJ 'lJ 'U QI QJ 'lJ 

~B1 tJ Vl~f) 1 Vi'~rn~'U"il1flVl~fltJ1~n'U1Kruru1 bbrA'1bb~mru v v 

.<::ii., 0 Q ~ .dil I Q ..:::! .di! .:::::tll ..:::it. .-::!ii 2/Q.I ii 

Iv. fl1i'V'l"il1it1J1A1'U1t\J b..:J'Ub'V'll.!Vliel6'l \91 bb6'l~fl1i"il1tlb..:J'Ub 'V'llJVlifJb itlflb..:J'UA'U"il1fl~i'U"il 1..:J ~1lJ 

b~B'U b 'll'lJB..:J~ 11J 11J1 bb 'U'U\J f 'U i1m 1\9l ~ EJ..:J 1\9lf 'U m1~ 11"il ?lel'U bb6'l~ b ~'U'lleJ'U"il1 fl6'11tl' rn'U\Ji~m tubb6'l ~ 1 vt~Bmi 
~"il11ru1'lleJ..:i611ufl..:i'U\J1~~1rubU'U~i'U?t\91 

' 

?1~1m1\Jf'Ui1A1 (G'l~irl1 K) "il~~f)..:JA..:J~~W~'\J~tl1Vl'U\91b1l 'U1'Ubb~1b?l~"il~1lJ~fl1Vl'U\91b1l 'U6"ruru1 
'lJ 'U QJ QJ 

Vl~eimtJ 1'U1~tJ~b1m~miI1\9l'll mtJEJf)fl 1 tJ 1\9\tJ"il~ 1.U?tm'llB..:iVJ1..:i11'llm1m\9l1~'\J 111 'U.LJ'ei (9).ct: 
" ' 

tJ1~ L.nV1..:i1'Un B?t-r1..:ibb6'l ~~mffi oll'n'U~ ~t\11 Lb 'U'U\J~'U11A11~ 

1'Umi'iAi"il11ru1 b ~l.!Vl~EJ6'lm1A1r11..:i1'U~1..:i b Vlm neJ?t-r1..:i 1 Vi'r\'1'U1 rumiI?I m ~..:id. -
" p = (PO) x (K) 

tl1Vl'U\911Vf p = 11A1r11..:i1'U ~ EJV!tl1 tJVl~EJ11 mr11..:i1'Ub u'U..:i1\9l~"il~~EJ..:i~1tJ1 V!er-r'\J ~1..:i 
" 

PO = 11A1rl1..:J1'U ~f)VltJ1 tJ~ ~f'U~1..:!Di~l.16'l bt9l Vl~EJ11A1 rl1~1..:J..:J1'U b U'U..:!1\91 
" " zj..:i1~'U11l'U~ruru1bb~1LL~rnru 

' v v 

K 
dQ.J f.I .d ii ~ I ~ 

= ESCALATION FACTOR VlVlfl\911tJ ci'. % bl.IEJ~B..:Jb'V'll.lm..:J1'UV!ifJ 
,.d_ ,d 21 .c:i I .::!ii 

'\J1flb'V'llJ ci'. % blJfJ~f)..:JbitlflA1..:J1'UA'U 

ESCALATION FACTOR K Vl1 b\9l"i11fl?l~izj..:Jbb ti..:i~1~\J1~ b.t1Vlbb6'l~~fl'tftu~..:i1'U rleJ?t-r1..:i~..:i'if 
" 

</J1 6 
Ctm.J'Vlf"l'W-s tv1~ti.:iti~EJ1ruf1ru) 

' . Va q 

Ml1'W1EJn11bb'V1..'.l'Yl1\l'Vl'11\lmrt'Yl ® 'U 



" 
-er-

.,; 
'Vi11'JWl'VI @ -:11'1..!el1fl11 

.:i1uei11"111 V1iJ1CJ'1.:i~1e:i1m1 botl'U Yiv\'1rn1 h.:ib~CJ'W h.:ivm1u1G9 Vte:i~n Y1~n Vte:i'\J'a~"llii 
' er~~'U'Vl{ ~ilb'Ub61iCJii ?f'a~11mJ1 1'a.:imV11'a l"li;r.:i1M1 h.:i.:i1'W ~1 bU'U~'U bbG1~1'1XV1mCJrn1ii'a1iiii.:i 

' 
(9),(9) 1 'V'lVl1bbG'1~€111°11TU'a'a"il'lJii.:J?f1CJ biJ'U"ii'1V1Ll1CJ bb~b~'a1iifi.:iV1~eJbbDG'l.:i bbG'l~'a~'lJ'lJ 1'V'lV11mCJ1'U'lJ~b1ru 

(9). Iv i.J'a~i.J1'1Je:i.:im 1°11'a'\Ji'a"il'\J fi.:iv\mii'U"ii'1V11.l1 CJ bb~1~11iifi.:i1~'lJ'lJi.J'a~i.J1m CJ b 'U'\J~bd ru 

C9l.rn 1~'lJ'lJvieiV11ei1~'lJ'lJ?11CJ~1.:i 1 vi&i\91V11e:i~.:ie:i~1mhu'llei.:iml"l1'a b"ll'U v\e:ii.J-r'Umrnl"l v\e:in161l 

?11CJ 1 'V'lV11?11V1-r'\Jbl°l~e:i.:i'\J-r'Umrnl"1 mmfoV11 '1G'l '1 
v v 

C9l.cs:'. 'Vl1.:J'a~'\J1 CJi11'1J€J.:J€111°11'a"il'Ufi.:i'Vl1.:J'a~'lJ1CJi.11.fl1 CJ'Ue:J fl 

@).cr ~1'U'\Ji~fle:i'\J~~1btl'U?l1V1-r'\Jml"l11 bu'V'J1~~1'U~&i\9ln'\Jml"l11 b\9lCJ~ei.:i?1~1.:iV11e:ii.J'a~flei'lJ'V'l~eiii 
n'\Jrn1riei?f11'1ei11"111 bb~1~11&Jfi.:Jbl"l~eN~mV1~ml"lie:i.:iiJe:iflG'IYitl1&J1i.J'a~fle:i'lJV1~e:i &\\91~.:i botl'U l;'.l'V'lVi bl"lie:i.:i 

l°le:JiiVl1bV1e:J{ bl"lie:i.:i?1'\Jtl1 bl"lie:i.:ii.J-r'Umfl11"1 ~\9lG'liJ'1G'l'1 
'U 

C9l.ti 'Vl1.:ibV11'ae:i'\Jml"l11 ~'Ut1&J ~'UIKfl v!1.:i"iJ1flm1"111 1\9lCJ'ae:i'lJ1~bn'U rn biim 

tifmvi1 K = o.klcr + o.@cr IVlo + o.@o CVCo + o.cs:'.o MVMo + o.@o SVSo 

"' "" 'Vl1!1\9l'Vl kl .:11'1..!\91'1..! 

A. 4 Q Q.I~ Q.J.Q !11..:::. d Q.1.-:,., 

h@ .:11'1..!\91'1..! V11J1CJtl\I fl1';j'1J\9l\9l'U fl1)Vlfl\?l'U fl1)'\J\91€J\9l\91'U fl1)'1J\91Vl'U1\91'U fl1'abflG'ICJ'lJ\91€J\91\?l'U fl1) 
' ' 

~\91 - 11ii'\J\91B\91bbtl'U bzje:i'U l°IG'le:i.:i A'Ul°IG9e:i.:i A'U~'UJ1 A'U'Vl1.:i ~.:i~e:i.:i1ibl"l~e:i.:i~m bl°l~miJe:iflG'li.Jntr&I 
rl 1Vl1'lJ fl11 tldJ ~'U b 'IXvtii 1tJ1°111dJ fi'I fl 1'atl1J~'UVf1€1 'Vl 11CJVI1e:i l ?I \91 ~ 'U ~ iJ fl 1i1°11 'lJ l°I dJ 

' ' 
l°I ru ?1ii\J&i'1J e:i.:i1 ?f \91,!'U 61 bbG'I ~51-t'e:i ri'1vt'U 19115fl1'at11J 'a1ii~.:iii fl1'a'\J \91B \91 bb tl'U b\91CJ1 i bl°l~e:i.:i ~ m bl°l~e:i\lile:i flG'I 
' ' I 

b ~€1 1 Vll~mm:o1'U Vl1dJ~ fl1Vl'U\91b1 b otl'U b~CJ1fl'\J.:!1'U ne:i'1~1.:Jtl'U'UV1~€J b zj€J'U"llG'li.J'a~'Vl1'U 
"' 

~.:ii11'1Xniifi.:i.:i1'Ui.Ji~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bbG'I~ SHOULDER 

1if~Vl1 K = o.mo + o.@o IVlo + o.cs:'.o EVEo + o.klo FVFo 

\;i1 6 
('U1ti'VlPl'Vl1 Lvi~e.i.:in"mru!Jlru) 

Vo d 
~€l1'U1EJn1ibb'1J1.:J'Vl1\IVIG'l'l\IVl1fWl m 



•' 

" 
- b -

kl.kl .:i1'U~'Wb~EJ.:i V!&J1CJfi.:i -:i1'Ll~'Ll61J't.n~ 1 V1aji11m b~CJ\ltl'Llb \h.J.ff 'Ll 1 Vlb 'iJ'Llj~ bu CJ'U ~'Ll 1~fl11lJV!'Ll1~ 
~ei-:imj 1~ CJ1 'Ll~ei-:i11-:ij~V111-:i~'Ll1 V1aj~~bb"lllJ~1CJ~'U~eiCJ V1~eiflj1~"U'Ll1~~1-:i 1 bb6l~Y1j1CJ1 VI b~ll~ei-:i11-:i 
:\Jmjf11'Uflll flru?tllu~"Uei\l16'f ~ bb6l~:iJ~ei n1V1'Ll~15u nu~1~ CJ 1 -ti bfl~ei-:i~ m bfl~ei-:i:Wei fl61 V!~mb j-:Jfl'Ll bb61~ 1 VI 

'I 'I 'I d..J 

V!ll1 CJ fl11lJj1lJfi\l'l1'U ~'Ll~\l \l1'Ll~'Ll b~CJ \l CJ1 bb 'Ll1 V!~el\l1'U~'Ll 1 m:J ~ijr;9 fl 'elf:\.!~ fl~ 1 CJfl~ \ltl'Ll b vleiu el\l tl'Ll n1j 
' ., 

Q.I Q,J .:::t, ti 0 0 

fl~b"ll1~'VN'Vl6'11CJ'IJel\l6'11~~6'1-:Jbb6'l~'Vlel-:J6'11'U1 

1-Umwa K = o.a:'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
\l 

kl.m -:iTiwil1~-a~bu~~'W V1ll1CJfi-:i -:i1'Llb~1~j~bu~~'Llvf11u j~CJ~Y11-:i"U'LltJ1CJ 1u - fl~u \Jj~mru 
hlbn'Ll l!:l fi161 bll~j CJ m1'W-:i1m~1~j~ b u~ei 1ll-:ifizj-:i~ei-:i1'1l'b Ylflllfl.ff 'Ll?t-:i 

' \I 

1-U~~i K = o.a:'~ + o.G'J~ It/lo + o.G'Jo Mt/Mo + o.klo Et/Eo + o.G'Jo Ft/Fo 

d 
'Vl3.J'J~'Vl m \l1'U'Vl1\l 

m.@\l1'U~1'Vl1\l PRIME COAT, TACK COAT, SEAL COAT 

1-u~~i K = o.mo + o.a:'o At/Ao+ 0.1€10 Et/Eo + o.Glo Ft/Fo 

m.kl \l1'W~1'Vl1\l SURFACE TREATMENT , SLURRY SEAL 

1-Ui;t~';j 
\l 

K = o.mo + o.Glo Mt/Mo+ o.mo At/Ao+ 0.1€10 Et/Eo + o.Glo Ft/Fo 

m.m \l1'W~1'Vl1\l ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-Ui;t~';i 
\l 

K = o.mo + o.G'Jo Mt/Mo+ o.a:'o At/Ao+ o.Glo Et/Eo + o.Glo Ft/Fo 

m.a:' \l1'W~1 t'l'W'Ufl eJ'W n~~ bi;l~3.J m~n V!&J1CJ fi-:i~1 fl'Ll'Ll fl eJ'Ll fl~~~1 -ti bG'f~ll b VI~ fl zj,:i<LJ j~fl eiu ~1 CJ 
C:.:21~ c:.:: vd~ ~.:!II 

~~bbm\lbV!6lf1b6'f'UV!jeJ~~bbm-:im~bV!6lflfl611b61Jellm~ (WELDED STEEL WIRE FABRIC) bV!6lm~eitJ(DOWEL 

BAR) bV!~flE:i~ (DEFORMED TIE BAR) bb6l~jeJtJ~eJ~1\l 1 (JOINT) ~-:id1VIVl3.J1tJf1113.Jj1lJfi-:Jbb~'Ll~'Ll 
fle:J'Llfl~~b?f~llbV!~fl'U~b1ruflei6'f~'jllj1'Ll (R.C. BRIDGE APPROACH) ~1tJ 

1-Ui;t~j 
\l 

K = o. mo + o.Glo It/lo + o.m~ Ct/Co + o.Glo Mt/Mo + o.G'J~ St/So 

Vh 6 
{'W1CJ'Vlf'll'Wj L 'V!~eNn~EJ1ruflru) 

" 0 ' ..I 
~el1'W1CJf11jbb'U1\l'V11\lVln1\lmfWl m 



•' 

- gi/ -

I ~ d .::::::., c::<:: I ~ d I -=:ii """' c;:! 

m.& '31'U'Vlel"5~'U11:J'U1Fle>'Un':i\9l ba':i~b 'Vl~nbb~~'31'U'Ue>Wn VllJ1CJtl\l 'Vle:Jfle:J'Um\9l b?f1il bvt~ fl 
v v 

?1°1vt~'lH1'U1~'U1CJ'U
0

1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'U11-!!1~'U1CJti°1 
"""'..:::. c:;: ..::ii..::::.. w: to' """' ~ l<V 

flB'Um\9l b?f1i! b 'Vt~ fl \11'U\911\91flB'U m\91 b?f1il b 'Vt~ m1\IW'U1CJ'U1bb~~'U1b 1ru ~ 1\91flB?f ~'V-l1'U 11il'Vl\l\11'U'U B'V-lfl 
.:;i ~ C:.: ..::::i ~ C.: .d d..::i Q.J 2J 4 Q.J I I Q.J 

flB'Ufli\91 b?l1i! b 'Vt~ fl bb~ ~\11'UflB'Ufli\9l b?l1i! bV!~flB'U'VllJ1D bb 'U'U bb~ ~~fl'loJUJ~\11'Uflm CJ fl~\lfl'U b 'll'U \11'U'UB'\Alfl 
'U 

(MANHOLD) vle:i~BCJ?f1CJb'Vl1il'Y-lvl vle:i~BCJ?f1CJbi"l~1 bll'U~'U 

t.um\1\-a K = o.m& + o.klo It/lo + o.Gi& Ct/Co + o.Gi& Mt/Mo + o.Gi& St/So 

m.b '31'U bfl':i'3a~1'3FleJ'Wn~\9l ba~~b'Vl~mb~~'31'Ub~el'Ufl'U\9l~'3 vtmCJ5\l ?f~'\Al1'UflB'Ufl~\9l b?f~lJ 
b'V!~fl bfl1\l?tf1-:i:a1'U11flflB'Ufl~\9l b?t~i!b V!~ flfl B?f~Y-l1'U (R.C. BEARING UNIT) vl mvt~ CJilflB'Ufl~\9l b?f~il .. 
b'V!~fl (R.C. BOX CULVERT) vte:ifl-:iil11m-:i?f~1\lflB'Ufl~\9lb?f~ilb'V!~fl bzjB'Ufl'U\9l~\lflB'Ufl~\9lb?f~mvt~fl vl1 

..:I .c!il ..::::i ..:::i. W: ~ I iJ d .Jq Q.J !1.1 d QJ 

b 'VJ CJ'U b 1B flB'Um\91 b?f1i! b 'Vt~ fl bb~ ~?!\I fl B?f 11\l B'U'Vlil~ fl'loJUJ~fl~1CJ fl~\l fl'U 

boU~\11"5 K = o.mo + o.Gio It/lo + o.Gi& Ct/Co + o.klo Mt/Mo + o.kl& St/So 

m.Ull '31'U bfl"5'3a~1.:i b'Vi~n V!lJ1CJ5\l ?t~'V-l1'Ub V!~fl~1V!-r'Ufl'Ub~'UoV1iltl'U'U 1m-:i b V!~fl~1V!fo~\91~\l 
1'.J 1CJ"il11"il1'llil \91 bb 'll1 'U ?I \I b?f 1 b V'l ~1bb1-:i ?f \l b?f 11 V1 CJ b?f 1 b V1 iYl Pitl vt~B \11'U bfl 1-:i b vt~ fl ~'U ~~~fl 'loJru ~ 

'U 'U ' 

fl~1 CJfl~\ln'W bb~1&J11ii5-:i-:i 1'U ~ \91~\l b?t11m-:ib V!~ fl?f 1 CJ~-:i'llmm11 V'l~1~1 CJ i;.i~ \9l bb vi-:iLJ 1~ b Vlflb 'Vl CJ 

1-ifm\1\-a K = o.kl& + o.Gio It/lo + o.o& Ct/Co + o.klo Mt/Mo + o.~o St/So 

V1~1~~ ~ .:i1'W6lf~u':i~'Vl1'U 

~.& .:i1'UF1e>'W n~l1l 1iin~b 'Vl~mb~~Fle>'Wn~\9l~1~Fl~e>.:i vtmCJ5-:i \11'UflB'U fl~\91 b?f~ii b V!~fl~Vlfl~1'U 
'll B\lb V!~ fl BB flil1 bbCJ flfl1'U1 ru ~1\lvt1fl'llB\l\11'U~1CJ Vl1\11~'U1 CJJ1~'U vt~e:imm 1'll~ 'lJwVJ1'U'lJ w flB'U'll e:i-:i 

d 
b'lJB'U 

' v cf/ afQ.1 I ""'Ii Q.J I I Q.J 

61l\liJ?f ruru1 bbCJ fl"il1 CJ bu'V-l1~-:i1'UflB'Wm\9l \91\l flm1 b 'Vl1'U'U ., ., 

boU~\911 K = o.~o + o.Gi& It/lo + o.l€:1& Ct/Co + o.klo Mt/Mo 

6 
(lb}- ('U1CJ'VIPIW"5 L'Vl~fo\lnm.J1rul'lru) 

' ' Vo d 

~B1'U1CJnT~tt"IJ'N'Yl1\IV!ffHmfWl (ij) 
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~°ll\111 R1vif11u1ru\911a.Ji;t\911<\li1-tinu~ru ru1 bb uuu.ru11R1 t~ "5'~vi1:fi'u t~t:Jn1:::'V111.:i'V'l1W°lla 

K 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

ACt 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

(/bt 

cu QJ \U 

= ESCALATION FACTOR 
Q,/Q 2/Q~ rh1 = ~°ll'IJ11fl1f.l.J'U1b.flR'V11 tl"l.leJ.:!tl1:::b'Vlf1 

'II 

= ~"llil11R1 ~'U~b.fl\01~1 t tl"l.leJ.:itl1:::b 'V1 f1 

b'Ub~eJ'IJvicl.:i.:11'\Jbb~~:::.:11~ 
1'Wb~eJuvibu~61leJ.:i'lh:::n1~11R1 

'II 

= ~"llil11R1~ba.J'U~ b'Ub~eJ'Uvicl.:i.:i1'Ubb~~:::.:i1~ 
., "' "' d "I "" d~I ti = ~°ll'U11R161lba.J'IJ\91 b'Ub~el'IJ'Vlku~61lel.:1 1:::n1~11R1 

= ~"llil11m1'i;i~rieJi;1~1.:i c't~11a.ib'Vl~mb~:::~ba.J'IJ!ii') 1m~eJ'Wvicl.:i.:i1mb~~:::.:i1~ • 
= ~°llU11f'l11i;t~rieJi;t~1.:i<'l:iJ11a.ib'Vl~nbb~::61iba.J'U~)b'Ub~B'Uvlbtl~6llel.:i'l.h::m~11R1 • 
= ~"llil11R1b'Vi~n b 'Ub~el'Uv\ci.:i.:i1'Ubb~~:::.:J1~ 

Q,/ c:I d 8l d d Cl!. = ~°ll'IJ11R1 b'Vi~n b 'IJb~eJ'IJ'Vlb l1~61leJ.:itl1:::n1~11R1 

= ~"llil11m b 'Vi~mb~'Wb~fouvif.l.J~\911 'Wtl'a:::b 'Vlf1 1 'W b~eJ'Wvicl.:i.:11'\Jbb~~:::.:11~ 
= ~"llil11m bbN'IJ b 'Vl~m~vuvi f.l.J~ \91 b 'IJtl-a:::b 'V1 f1 b 'IJb~eJ'Wvi bU~61leJ.:itl-a:::n 1~11R1 
= ~"llil11mbbeJi;tw~~ 1'1Jb~eJuv!cl.:i.:i1ubb~~:::.:i1~ 

°'"' ."'! d"!"" d~I .I = ~°ll'IJ'a1R1 bbeli;iTI~'Vl b 'Ub~el'IJ'Vl ku ~6llel.:!1J'a:::n1~'a1fl1 
Q,/cl d_ Q,/ .c:.QJ' ~tS) d dt I = ~°ll'U'a1R1bR'aeJ.:J1iln'abb~:::u-a.flru6l'l b'Ub~eJ'U'Vli;t.:i.:i1ubb\91~:::.:i1~ 

Q,/ .cl .d Q,/ ci.Q,J ff 51 d d~I ti = ~°ll'IJ11R1bR'aeJ.:11iln'abb~:::u-a.flru6l'l b'Ub~eJ'IJ'Vlb 1J~61leJ.:i 1:::n1~11R1 

= ~"llil11mJ1~u &i b6ll~'Via.J'IJb ~1 1 'Ub~eJ'Wvicl.:i.:i1'1Jbb~~:::.:i1~ • 
Q,/ .c::I ~ Q,/ .ct c:.: CSJ Cl d.c:. = ~°ll'U11R1'W1a.J'U~ b61l~'Via.J'U b 11 b 'Ub~eJ'IJ'Vl b tl~6lleJ.:itl-a:::n1~11R1 • 
Q,/Q I.cf !61.Q tS)d d1 I = ~°ll'IJ11R1'Vlel61lba.J'U\91 bl:J'Vi'U b'Ub~el'IJ'Vli;i.:l.:11'Ubb\91~:::.:i1~ 

°'"' '"' !"!"""I"" d~I ti = ~°ll'U'a1R1'Vlel6llba.J'U\91 bl:J'Vi'U b'Ub~el'U'Vlb 1J~61lel.:1 1:::n1~11R1 

= ~"llil11R1viel PVC b 'Ub~eJ'Uvicl.:i.:i1'Ubb~~:::.:i1~ 
= ~"!1U'a1fl1viB PVC b'Ub~B'U~bU~6llei.:itl-a:::n1~11m 
= ~"llil11m'Vien'Vl~nei1u~.:in:::a b'Ub~ei"Uvicl.:i.:i1'Ubb~~:::.:i1~ 
= ~"llil11R1vieib'Vl~nmu~.:in:::a b'Wb~ei'Uvibu~61leJ.:itl1:::n1~11R1 
= ~"llil'a1R1vieJ HYDENSITY POLYETHYLENE b'Ub~eJ'Uvicl.:i.:11'1..!bb~~:::.:11~ 
= ~"llil11R1viei HYDENSITY POLYETHYLENE L'Ub~eJ'IJvibu~61lB.:!tl1:::n1~11R1 
= ~"llil'a11°11i;i1t:JhJvh b'Ub~B'IJ~i;i.:i.:i1'Ubb~~:::.:i1~ 
= ~"llil111°11i;l1t:JbWW1 b'Ub~B'Uvibu~6llB.:itl1:::n1~111°11 

6 
Ctrn.J'VIPlw-s L V1~u.:inm.11ruf<l1ru) 

• Vo d 
~u Tt.rm n1'~ bb"l.11\l'YI 1\l'Vlm.:i ~n n'YI (9) 



,, 

- ~ -

15n1~f11u1ru~t~nu~ruru1bbuut1-ru-a1\Pl11~ 

(9). fl1iA1'W1ru'V!11°i1 K "il1fl?fl'li m:u~fl~ru~-:nmTw1 1Vii..U1'11bl:'l6lJ~6ll-di1fl11rM1nei?1~1.:i6llei.:i 
~ I ' 

m~Vli1-:J'l"l1ru6ll6 1~81'iJ:\51'W°lleJ.:ill tvcrrno bll'Ubfltu"Vl1 'WmiA1'U1ru 
"" 

1v. mif11'U1ru'V!11°i1 K ~1V!f'Umruvlil.:i1'Unei?1~1.:i'V!mfft.Ji~b.flVJi1:uei81 'W61ruru1b~81n'W"il~~ei.:i 
~ v v 

bb8flA1 n ei?f~1.:i bb~l:'l~ui~b.flVJ 1 Vf-a'~b "il'Wm:u~ fl~tu~6llei.:i.:i1'ULT'Wbbl:'l ~ 1 V!?tei~fl~mn'U?f l'l im~ 
~ 

n1V!'U~H 

rn. fl1ifl1'U1tu'\1!1rl1 K n1V!'W~1Vl1-1JviiaiiJ8:U rn ~1bbV!'li-:!YJfl~'W~eJ'U b~81:i.Jilm1\J~bial~bbl:'l~ 
n1V!'W~ 1 Vfv11bl:'l6ll61':u'W''Wtl' (bu~8'1.JbVi8'U) 1 Vf dJ'U~l:'l~1b ~"ilrleJ'W bb~1~.:itl1~1:'11K'l"lu'1 u~run'U~1 bl:'l°llfl.:ivl 

!U Q.J QJ 6'~ 
V!'U1 b1:'16ll?f:U'l"l'U5'U'U 

ci. 1 Vt~"il1iru1b~'Ub~:UV!~eil:'l~i1fl1ri1.:i1'U "il1m1A1vl~f'U~1.:iv1161ruru1l'lfll:'l.:Jn'U~11~1.:i bdeiA1 K 
1\.1 Q.I Q.I \I 

~1:W~ ~ 1~1'\l!f'U .:!1'W n ei?f~1.:itT'U 61 1 'Ub~ei'WvlG'l.:i:wei'U.:i1'Wilri1bu~8'W bb ul:'l.:ib u"il1 flrl1 K 1 'Ub~ei'Ubu ~61lei.:i 
ui~m~i1fl1:u1flfl11 cio/o ~'W1 u 1~ml1bu'l"l1~G'\1'Wvlbn'W cio/o mf11'U1ruuf'U b~:u'V!~eil:'l~ri1.:i1'UbblK1bb~ 
mri1(1~81:i.lf1~ cio/o bbifl1Vf) 

er. 1 'Wmruvl~f'U~1.:i 1:iJ?11:u1i'1v11minei?1~1.:i1 Vtbb~1b?f~"il m:ui~8~b1m1tJG1ruru11~mlJtJm1:u~~ 
~ v v 

°llei.:ie'.Jf'U~1.:i 1°11 K m:u?tl'li~1.:i 61 vl"il~tl1m1m 'Wmifl'1'W1ruri1.:i1'U 1Vii..Uri1 K 6llei.:ib~ei'U?t~V!18 
\J cu I q 

m:wm~G1'11Jt1J1 V!~eir\1 K °lleJ.:ib~ei'WvlG'l.:i:weirn1'W"il~.:i bblK1bb~11ri1 K ~11~"il~ilri1iJei8fl11 
b. fl1i~1m1'Wbb~l:'l~.:!1~ 1Vf~18rl1~1.:J .:J1'Wvl~f'U~1.:Jvl1b~bb~l:'l~-:11~ m:u61ruru11 unei'WG'l'J'U 

~ v v 

rl1-:11'Ub ~:UV!~eJA1-:11'Ul:'l~l:'l-:J zj,:i"i]~fl1'U1f111~ ~mdeiVJi1'U ~6lltJi1 m1?t~ nei?f ~1.:J zj.:itl1:1J1fl1'U1t\J'\1!1 A1 K • 
°llei.:i b~ei'Wvl?i.:i:ueirn1'W.:i1~LT'W 6l b ll'W vlbb 'li'Wei'Ubb~1 bdeif11'W1 rub1'W b ~:u1~ Vf6lleiv11 m1:ul'l fll:'l-:J b~ei.:i mi b1'W 

n'U~1tl'm'Uui~:w1ru · 

..J 

6 
,, I ,, 

(1:'1-:!6lleJ) m1"il1-:1 
~ 

('U18Vlial'\"lj b V!~eJ.:Jtll:'l 81f11flf11) • 
..J VWJ ,,.., ,, 

(l:'l.:!6lleJ) ~j'IJ"iJ1-:J 
~ 

( 'U 18 fl:U Pl fl~ °ll"ilili~'Wfi) 

..J 

~ (1:'1-:!6lleJ) 'l"l81'U 

(m81vim bb~-:J~'U) 

..i cyJ, ~ (l:'l.:J6lleJ) 'l"l81'U 

('W1-:Jfl~~ru1 \j1tub"il111J) 



,, 
be:ina11bb'WuVf1aaruru1ii'e:i 1€1.@G) (N'W'Jn @@) 

QI QI 

., d 
\911:W~HUt'\J1'VI 

QI QI 

Q,I d OJ d 

\9lfi.G>/ ____ (?l~ ____ /1€1tt'bct' lil.:J'J'W'Vl ________ viJ ___ Q~-nTYflJ_O.. __ ~~~-------
_.- / 

bb'U'Ubb~'W'Li1tJtl1~'ll16":w~'W'5..:i1'Wne:ir;'f~1..:i ~~~'U"5'1..:i"il~~e:i..:i~lilv11bbi;:t~~lil~..:i19n:w:w~ fl'j:w. 
'IJ 

' ' "" ... "" b:WeJTW'Vl lvlv 
d Q.J d 

:wm1fl:W lvii'.ii'.(9) bbG'l~'Vl 'LJ'j.oii'.oii'./1lvb'lf i;:t..:J1'W'Vl lv~ :wm1fl:W lvii'.ii'.(9) 

th:::mA 

~1un.:i1'Wbb"l.l'J.:J'Vl1.:i'Vllil'J.:l\911nvi G> n':i:W'Vl1.:J'Vllil'J.:J 

\91.th:w:::a.b.:i e:i.bi'.ie:i.:i "il.mn 

bfl1.:ln11 fi"ilm1:wrim1~1.:ib ~:w 1 vt~'Vl1.:i -., ' ... 
1iln~w:::.:i1'L!ne:ia11.:i fi"ilm1:wne:ir;'f~1·:lb~:w1vt~'Vl1.:i 'Vl1.:ivtm.:ivt:w1mi;i61J (9)(9)0~ l9le:i'Wri1'Uri:w 0(9)00 \9le:i'W 

' 
I ... 

fl1tJ~';i~bliJ1 

\9l1fl - 'W1 for;'ft) ';i~VlrJ1.:J fl:W .(9) b+(9)00 - fl:W.(9)~+(9)00 tl~:W1t1.J.:J1'U (9) bb vl.:i 
/ .,., ... 

~':i'U"il1.:i fi"ilm1~1:wri'1 r;'f1tJG1:w~'W6 - n 1 'VltJ ,--
" ~e:i~ (9)@:'. VI~~ @'.'. l911'Ui;:ilJ1:w~~1.:i el1bflmiie:i..:J\9l1fl -.ii'..:ivt1lill911fl brnooo 

'IJ 'IJ 

,, ' ., "' 
aruru1b~"l.l'VI 

QI QI 

~ !11 Q.J d 
\9lfl.(9)/ (9)ii'. /lvii'.bii'. b1:W\9l'W1'W'Vl ~ 

Q.J d' .:::i, CV .c:::il A 

fl:W.fl1~'Wu lvct'btr r;'f'Ur;'fm'U'Vl b r;'f.:Jvt1ri:w lvtrbtr 
' --- ' / 

.C:::.. I I ii 

'J.:Jb.:J'Wfl1ne:ia11.:i 
... 

llJfl'J'lJfl:W.:11'1.J 
'IJ ' ... ' ... 
N"l.l'J a Nfl'J'U fl:W.:11'1.J 
'IJ 'IJ ' ... ' ... 
N"l.l'J EJN fl'J'Ufl:W.:11'1.J 
'IJ 'IJ ' ... ' ... 
N"l.l'J E.IN fl'J'lJfl:W.:11'1.J 
'IJ 'IJ ' 

~1un.:11'L!a'W1:w 

I ,, ... 

';j~tJ~b1i;:tlflf)r;'f';i1.:J (9)~0 1'W 

(9)~,~@:'.rn,~oo.-'U1'VI ./ 

"' "' 
,, ,, 

'W1tJfl\91\9l~i;'l lil1WiltJ 

'W1tJfil9l~riru 
.c:::ilQ Q.I d' 

\31';ili~'Wli 
' 

'U1.:Jr;'f11~~fl'WtJ1 1'lltJr;'f1';i 

'U1tJ~b ';jfl tltJ~lil1 

b'Vl';i. 

....-
~ 

,,... 

/ 

b'V11. ocj-rnorno-cjb'Jfb'Jf~ 

1·m. ocj-b@:'.@:'.b-rnrn(9)ii'. 

b 'Vl1. ocj-(9)b'Jf (9) b-(9)ii'.@:'.~ 

b'V11. ocj-bbrnrn-~lvo@:'. 

b '\fl';ir;'f1';i. 

bi51V1'LJ1~u~~'VlfJA1n1~~ui51.:i 'W1tJfl:w~n~ 61J"il111~'WTI 
'IJ 

b 'Vl1. ocj-(9)cjob-bolv(9) 

., 
I ii .c::I ii JI ~ .c::I I 

.:1Twne:ia11.:i11a'Wa11.:ilil1ab.:i'W.f11~"l.le:i.:i'Vl1'W 

V1:1..11 tJ b vt\91 ~~'U{)1.:i1iJ~~e:i.:i~1?1Vi11'.11tJtl1~'ll1G1:w~'W6~.:in~11 bbi;:t~~1?1~.:i'Li1tJ6ll'W1lil1~ti e:i tJn11 q 'IJ 
!U Ai I ti 

lv.@:'.o x @:'..cjo b:W\911 

Cw'l..!u1a~'11b~'l..!~1viu.:iile:i~"l.l11) ru "illilb~:W~'WbbG'l~"illil~'Wr;'f1?161Je:i·N1'Wne:ir;'f~1.:ie:i~1.:itie:itJ 
' ' ' 

lv 'lll?l bl?l tJ 1 Vl~fl1'Ufl:W.:J1'W 
b u'W~n1V1'Ulil"ill?l~1?1~..:i bbi;'l~ \9\'1b il'Wm11 V!bb'11 br;'f~liJne:i'Ui;i.:iiie:iv11.:i1'W 

'IJ ' 

' 'IJ ' 

d 

6 
,, I ,, 

(i;:t.:J'lleJ) ~111iJ1..:J 

('W1tJ'Vl\31~';i b vt~e:i.:ini;:imrumu) 
' 

d vn~ ,,., ,, 
(i;:t.:J'lleJ) f:.J';i'UliJ1.:J 

'IJ ... ~ 

('U1tJfl:Wl31fl~ 6ll"il111~'U6) 

d --ef (G'!.:J'lleJ) ~tJTW 

('W1tJl'VltJ1 bbl?l..:J~'U) 

(i;:i,:izje:i) ~~"' ~tJ1'U 

('U1.:Jfl~'l'Jtu1 \j1tubliJ1ty) 



·' 
be:inii'111bb'WuVf1EJaruru1ii'e:i kl.@kl C~'W1n @kl) ...... 

Q,/ d QI d Q,/ ~ 
\;111lii'ltyty1'VI \;Jfi.@/_ ___ <P)~ ____ jl!Jct'bct' ~-:11'L!'Vl ________ rnt ___ Q3::1flJ_~'.lA_O. __ k:l_~\t' _______ _ -- / 

b~B'L! 16lln1ibii'l'WB bb~'L!fi 11vl1-:11'W 

.rnCJlun1vi'Ul?li::1CJ::1b1m ________________ ITT1 ______________ 1''W i1unl?llil1n1'm1.:i'U1111"WIK~~1~~u~1\l"il~~ei'l~\?lv11 

bb~'U rn1v11\l1'U ~\l 1 V!~11~1\l\9111"il6'1eJ'U bb~~ bb~'W rn1v11\l1'U~\l n~11~e:i\l1~-ruf111ii b ~'U"llffU"il1 n ~11~1\lneJ'W~\l"il ~~'lrie:i 
~ ~ 

vl1\l1'W1~ 

bb~ 'Wm iv\' 1\l 1'W "il ~ ~ e:i\l bb 6'1\?l\l~1 ~'U ~'U \91 e:i 'U bb~ ~"li1\lb1 m ~"il ~vi 1\l1'U bb~~ ~ 11CJm1\911iirK~'\J11 VI m'U l11 'W 

otl\?l b"il'Wbb~~b U'U 1u1~1\?lCJ\l1'U~\lVllJ\?l~eJ\lbb~1b6'1~"il'U~'Uill.f11EJ1'Ufl1Vl'U\?lb1m'lJB\l~ruru1 
~ ,, ,, 

1 'Wmrui1f111ii"'11 b ll'U ~e:i\lu-r'U bb~'U rn1v\'1\l1'U 1 'U1~vi11\l rn1v\'1\l1'U er-ru<5'1\l~ e:i\l b6'1'U e:i bb~'U rn1vl1\l1'U 
~ 

~u-r'U 1Vl~bbner11~1\lb~e:i1 vtf111iib~'U"llB'Une:i'U'Vlnf1f\l 
~ ' 

d 6 "'' "' (~\l"lleJ) ~11"il1\l 
~ 

('W1CJ'Vll"1'\llJ1 b 'V!~eJ\ln~c.nru~ru) 

d (/)),; .,.., "' 
(~\l"lleJ) ~'j'IJ"iJ1\! 

~ 

' ( 'U1 EJfll.11'1 n~ 'lJ"il111~'U5) 

d 

~ (~\l"lleJ) '\"Jt.Jl'U 

('U1CJl'Vltl1 bb\?l\l~'U) 

d ~ (~\l"lleJ) '\"Jt.Jl'U 

('U1\lnt]~ru1 'Uirub"il~ru) 
~ ,, 



" Le:im11-abb 'L!'U~1t1'6lruru1ile:i kl.@cr (ll.J'L!'Jn @er) ...... 
Q,I d Q,I d QJ ti 

l911~m~~1'VI l'lfl.G>/ ____ @~ ____ /klct'bct' %1\l'J'L!'Vl ________ ~---fl~.llJ_Vfl,!_Q __ ~-~~--------
_./' 

.,.,-

..ij1..:Jb 'Vl:IJ1fl:ilfl'a°a:IJfleJf;l~1..:Jb~:IJb'Vl~'V11\l 'Vl1\l'Vl%1'J\l'Vl:IJ1tJb%1°l.I G>G>O~ 
I ii '\' tf I 

l'lel'L!\011'Ufl:IJ o@oo l'lel'L! fl1tl'Vfi::bl\11l911fl - 'l..!1b'Uf;lfl -a::'Vl'J1\l fl:IJ.@b+G>oo - fl:IJ.G>~+G>oo 

U~:IJ1W..:11'1..! G> bb'Vi\l 

I 9J 21 I I 

';i1CJ'1~b5CJ~~ffvhmfi;yi;y1V1 __________ \'ln,m/ __ @~ _ _i~~}Q~_7 ____ uu'Uil v11"1i'Wbrle:i1'WV1 _________ ~----~--

b~e:i'W _________ q~rn~'W~ _______ '1'4.13l. ______ ~~}Q~---------a~vd1.:i __________________ fo1JJJ]1JJJfo __ $'.!JrJil:u~'.Y_6 __ -: __ .!J1xi~--------------· 

l®-~ __ '..YJfJfJ_uifo~ ____ -p_~_~j_·r~'W~---~{\J_:\-.!'.mJ~J1JJ.'.'il _____________________________________________________________________ ~-r'U~1..:i ~1CJ'Vlti.:i 

fi''Um:1J'Vl1.:i'Vlm.:i 1~CJ 'W1CJ'Vll3!'1'4';i b'Vl~e:i.:in'1CJ1ruflru ~1bb'Vlil.:i e'.J'-eJ1t.nCJfl1';ibb'll1.:i'Vl1.:i'Vlm.:i\?\1fl~ (9) ~1T·{f1.:i5fl~1CJ'Vlti.:i 
' " " 

QI 4 Cl! I ii Q.I QJ' .,::d. '"' I d Q.J d 
'Vl'W.:i?tm1ci'1~beJCJ~l9leJ'Vl1CJ?lf1JtlJ1u'U'IJ'Wtie:ibtl'Ll?l1'Ll'Vl'Ll.:J'll€l.:J?ltyty1vi __________ ~D,m/ ___ ®~---l~~~---------· 

'1.:i1'Ll~ _____ v_i1_ ______ b~e:i'Ll ________ q.:\-.!DJn'U{ ______ 'l'4 .131. ______ ~~~-----J~ ci~GZ i;yty1~.:i?te:i.:i~1ci 1~l91 fl'1\ltl'U~.:i'OJ ~fl~ 11~e:i 1 ud. -

(9) • .:11'U~ 1.:Jb'Vl:IJ1_ D.'.'i)D'.;iJ~DJJ~:li'..N~~ ~1'.l'.'f_~_"{l'))l _ .:tlJ::t'l!!flJ::t'\l\lDfJbfl'll _@®Q~ -_®JJ'.Yfl.1'.lJ~~-Q_@QQ_ Y)f.)J)_ -~:mvm~b~ 1®-'JJ:l. 

:-__ in1'.IJ_r;'.f_n __ 1~11:b~ ___ oi.i,@_'9:;?:t_@Q_Q_:-_JJJ-!c®~±®.QQ ___ jj~~'.1ill~J.\.l __ @ ___ mit _____ .c: __________ · _____________________________________ _ 

h b~€l'Ll b 'll'Vl~fl bflru1itJ-;j~ bilVl.:J1'Ll rie:i?t~1\l ?ll9l';ibb'1~15m';ifl1'U1ru~1-U'ti''U6"tlH1J1 bb 'U'UU-r'U';i1fl1 l~d " ., ., 
1'~b tJ'Ll 1 tJ \?\1:1J';i1 CJ'1 ~ b~ CJ~ b €l fl?l1';it:.J'W1fl 'll. ( ';j'J:IJ~.:J~'U _____ ~ _______ 'VltJ1) 

m. fl1';ifl'J'Ufl:l.Jfl1';i'OJ';i1'0J';i 
' 

d 21 ~ I 2J ~~I 
m.(9) b'U€l.:J'OJ1fl.:i1'U _ _.'.'i)J~_byt:\-.!')_fJ_~_fJ]1:\-.!0fJ~n:iwm_'\l\ft'Y.IJ~ ___ "{l'))!'V1i;]1~'.l'.'f_llJmi;J~_!V..®Q~ ___ ®_~_'Wmi..lfl~-Q-®QQ 

I ii 1 $' I i .. r=~ I YJJJ1J ___ ~JJJX'!1~i:ilJ~10_:-__ 'WJ_'.lJmJ ___ 1~-VJ111 _ _o~.®-~:tsuQQ_:_JJA:J_._@fH®_QQ _____ :rn'.1ru~J1J ___ i:v ___ brn::i _____ ~-------------------

m:1J6"ruund 'OJ~~e:i.:i~1b il'Llm';i1 'U?l1CJ'Vl1.:i~ bll~ fl1';j'OJ';i1'0J';i€l~ bb~1 u~L!'Ll b~e:im ~fl1';j'OJ';j1'0J';i"ll~~fl~fo~1.:i'OJ~~m 
QJ QJ 'U 'U 

\9\'1 b il'Ll \l1'U fl ~\j '1 ~fl ~\l'Vl'ct \l'1J €1\l fl11:1J fl11\l'1J €1\l ~1Vl1\l b 1'Ll5flfl~\l'Vlii\l11b~€1fl1';i'OJ ';i1'0J ';j bb'1~il1CJ 'VI~ \j 'OJ 1 fl ~1~ b tJ ~ 
1 ~m';j'OJ ';i1'0J ';j ~1'U'U'Llfl ~ \!~~·1 b il'U m';i b?l~'OJ 1~b tJ'UtJ fl&\ bb~1 ~\l\9\'1 b il'Ll m ';i5 flfl ~\l'Vlii.:i~ cJ\l hJ1~v11~e:i1tJb1'Ll 11bb~ 

21 I 21 .::!::I 21.J ii I !U ~ '"' I .d 
m 1'0J 1 \l'Vl';i€l t:.J 'Vl t:.J11 'OJ1 \l:1J€l'U'Vl:1J1 CJ 'OJ ~?l\l b D 'Ue:i CJ 1\l e:i'Ll 
" " " 

m.lv 1 'Ll°1l1.:i';i~CJ ~~\l bb~ ~-r'U~1.:itl~ fl1';j'OJ';i1'0J';i b ~e:i~1 b il'Ll.:J1'W ___ ~1~_b_'\l\mD_~_o_~]~ri_r;i$'.IJJ::t~~~lVJ~XJJ::t 
XIJ3J'.l'.'f_~_JJ.'.\!l_i.!'.1\:ibi;J.1l __ ®ffiQ_Q ___ ®-~'Wf'.lJ_'Ufl.U_Q_®Q_Q ___ ®_~hl ___ ~J\:irJJ_~1~J®_'.1fl.::_1J_'..lJ'.IJ_?f~---A:~'.l'.'ljJ_~ ___ D_U,®_'9:;?_t_ro_g_Q __ -: 

fW._®~-+®QQ __ JJ~~'.1lli~J'..l,l ___ ro ___ ~b'.\d:!! _________ / __________________________________________________________________________________________________ _ 

ru "ll1\l1~ \?\'1eJ~1 U'OJ 'U '1.:i';i~ CJ~ b 1'11~°1l1.:Jfl1'Ufl:IJ 1Ji'e:i'Uil&i1 vi\ ll~fl1 ';j'OJ ';i1'0J';i1 ~ b~'Llbm 'UeJ \?l ';i1fld 1:1Jb ~'JU fl&i b D 'W'Vl'Ll1~ 
' ' 

'1le:i\l~-r'U~1\l~'OJ~~e:i\lv\'1 -U fl ~~ 11\l\11mfl~e:i.:i'Vl:i.J1CJ'OJ';i1'0J~l91'1€l~'OJ'Ll~~1~ilfl'Ll1 ~6"ruru1ru fl1';j'OJ';j1'0J';i bb'1~iibfl:i.J 1 ~ " ., ., 
bb?l~\l6f ruru1ru'OJ';i1'0J';i1'Ub1mflm.:i~'Llm:1J:1J1l9l';i:01'Ll'1Je:i.:im:i.J'Vl1\l'Vl'11\l 1~CJ1~fofl11:1J b~'Ll"ll€l'U'OJ1fl~fl1'Ufl:i.J b~e:i 1 ~ 

IV QJ cd 'U q 

fl1';j'OJ';i1'0J';i~1'U 1um1m~CJ?t~ ~1 fl bb'1::tJ'1e:i~.ilCJ ~-r'U~1\l'OJ~~e:i\l bD'W~-r'U~ ~"lle:i'U 1'Llm1:1Jb~CJ'Vl1CJ1~., eJ'Llbn~'OJ1 flfll';j 
" " I 

hltJ~u&i1 ~~fl~mmm~e:i'Ll1'111 tJ1 'UoLJ'e:id 
' "" .... 

@:. ';i1CJ'1~b€ltJ~b'l'4:1Jbl9l:IJ 

d ..:::i. ..::to") d 1Cl.l.Q !UV di 
@:.{9) b 'Ll €l\l'OJ1 fl t:.J1'Vl1\l m:i.J~~ CJ~fl b'1 b:i.Jm Vlbb?l~\l 'Ll'Ut1J"ll?l1CJ'Vl1\l bb'1~';i~ CJ~'Vl1\l bb 'Ll'U'Vl 1CJ?truru1'U ., ., ., 

m'OJ'OJ~~'U1\l~1'Ll~cJ\l~rA'm~ru~~cr\j1~~e:i\lv\'1m';i _______ d~-?111'!. ______________________________________________________________________________ _ 

'Vl~e:i'U 1.:ir:i1'Ll~il fl'J 1 :1J"il1 b \J'U b ~.:i ~1'Ubn~<ff'Ll191e:i\lvl1 fl1 ';j ________ ri ~~ h~. ______________________________________________________________________ _ 

"ll1\lfl'J'Ufl:IJ€l1'0Ji.:ib .u'Ll6'11CJ~fl~ru0fl~';j 1 ~.:i~ b1'Ll~1bil'Llfl1';ir:i1'Ll~1~"il1 btJ'U bb'1~ 1 ~~1bil'Ufll';j1 'Ll~1'Ll~"il1b.u'U1~ CJ~ 
' 

b~€l ';i1:i.J't.J~:i.J1ru \l1'Ll~ \l'Vl:i.J ~ bb~11~ bn'WtJ~:i.J 1ru\l1'Ll ~';i~'U1 'Ll Gf ru ru11~ ~-r'U ~ 1\l'OJ ~ ~ e:i\l\9\' 1 b il'Ll fl1';j vi1:1J flii \l'll e:i\l 
ci QJ QJ 'U 

~ fl1 'U fl:1J\l1'U 1~ mH'U ~1\l'OJ ~CJ fl b€l1fl1';j\j ~ b 1'Ll ~01 b il'Ll fl1';i'U1.:il91 e:i'U bb'1~i\j1 ~\9\'1bil'Llfl1';j'lJ1\ll91e:i'Llil1ci1'Ll"il1'U1 'Ll 
" ' " 
tJ~mru\l1'Ll~\l fl~11.LJ1\l~'Ll~'Llm b tJtJoLJ'e:i b~CJfl~e:i\l 1~m:i.J'Vl1\l'Vlm\l"ll~1.if ri1 b~ ci'Vl1 CJe:i ~1\l 1~ bb~'U~1\li31~ 

OJ;._. ,, ~'Ll1ti'VlPi'W~ L'Vl~eJ~n"t.i1ru~ruJ 
P Ii;"\'"\~ 1'1~1n'"l<;I I"ln,n'l'1.:t'VIC'l':l.:llJ11fl'Vl !ii 



(fuf,Mru.d\ Lrufbbbu~Ln) ., ~ 

ncm•·----------------.. ·---rD·-------------·(o~rn) 

(M.~~~11 U~l/b~GlLM.) 

M.LfilM,·-----------------------------~-----------------------(B~N~) 

(9M.Mf,t,f,&fl. ~Ulelrt:l'9GlLM.) 
,9 ('b f=" Y" ('b 

~L&l\,f,~·----------------------;;q)\--------------------------(BR.rn) 

~ ~~ CJ(_) F 

• (flit'9fliLGl~U~@~li\, 1 f,M,!fll/bfilLM.) 
~ "" 

~L&Ll~----------------------------------0--------------------(BR.~~) 
fli ll'li )IC' p 

M.LGJML_Q.11\,@~fu~L~M.f;} 1,¥ t rt:Lm~~t~~M.LThU~li\, 

n.~ 1@ ~ 1 I'., ~m~rn ~Wrt:Lll!!l@Eo&t LE-1M.L~14t r;i L~~@IJ~~ _p.11,ei,nLfu fu)f@~~,tbli\,r.l L,l(o@~ ~ r.l~1~ ~r;i Lf, 

LfufuJfn.1 • .H~M.11\,LY~ (:).SO) +!un) r;iqtli\,@~ 

Ll'9Lf, rt:LW Gl L~Gl ~1 ~ ~& t,f, Wf,LU£~rt:L W Jftfli lM.L
0
l'9 ~ ~11 L01/b~M.L~ ~ r':l rt:L W~ !'.,~~~ ~11 M.L~L~ Gl L~» t 

n. » t ~M.11\,LY!:-L,lfL~J:~rt:LWf,LUM.t} 1L~ 
• • 

f,LU£~M.&~@~W~IJ~fliLrt:&f1.Lf,W~f1@1J&l'.,f,W~& ~&&R-t~rt:LWrt:~1Lrt:L[t~~tn.~~IJ_t,fliLrt:&f1. w·~ 
n. » t ~M.11\,LY~Ljf L~~ 

• 
~rt:LWf,LUM.t}1L~f,LU£~M.&~@~W ~IJ_t,fliLrt:&f1.Lf,W~l\,@IJ&1'.,f,W~&~&&R-Wrt:LW~n.m~ruLrt:&f1. q·~ 

__,.,, fil~l 11k&lf,Wf,LU£~R-t~& 

n.---~m-,---c~--nlTmrnrn:--00®+~®'i1U-.:-<Yo®+Ci®'l1U--KtiA~r--(j~n,~ur.:-uu~cl!;1-::g-t;f.X(;fC\,r-n@-~--00wo-itl;rn:u~rn@~ 
f=" 1 ~ ~ I .'J 1 fli I 

" 
~ow@-~~;m:rr:ixt-t~iARlA--f-[iA.~iil.'fliM.1~(,-t;ij@.Ult!;;W!!;UOtlX1-i:-ci\;----------------n.Lrnf,&1'.,f,Wf,LU ~l&lf,Wf,LU9l 

I 'li\ ~ fli I "=>' fli l"b f'b P=''=' 

M.Mr.lL&f,LU91'.,~~11~l&lf,Wf,LU9l ·~ 
"=>' I f="1;::> f'b p:::rtr 

n. n. 
n.~~~~t,~11\,~Ll/brt:W n.IA ,,R-t ~R.rt:BGJ!:-LJf 11kJ: ~~~t LIA mtmln.L~n.~ it:lL,~u~~~LJf n,kJ:l:-Bfl. 

" " " 
11@R.~~n,krt:Lll'9@ ~, f1. t ~ n.~GJL~JH L~~m1 M.l/b 11~1/brt:li\, tn.~L~fil~1~BJil~l~li\,l:-Ll/brt:W~~,, rt:LW~~t ~Ii\, 1@~11\,~!}rn~ 
b b b I'& ID l"b 

Wli\,1fillJfr.lLli\,Gl~1rt:Llt'91\,k);4tUCmfilLLl'~l'9l'91\,»tWli\,1n.f;}1 t:LrUfU)frt:LW~LJfll,kJ:~Bll.M.L~L!Af,LUL~ W';ID 
" 

n. lb lb l"b l"b 

~tl:-L~ll,kJ:UL&GlLli\,Gl~1L~Ufil~1~~,,Lmm»u~1u@n,~L~L~J:»trt:@fill:-L~l\,k];1 

rt:LW ~,CbQ fbrttGJ ~1 ~ ~~L ~ n,k~ L~ f,LU~f, fbU iA.n.Lrnt.b n,t,l,9 ~~Bfl.~Jf L~ rt:LW ~,Cb Qfb~&~rt:@r.l M. ~ ~L~n,k~ l~11 ~ L ~L,l~ ~@fl. 
f,LU R.Lf,~J11~R.Gll~f,fb@~1 Q>Lfu fu )f rt:LW M.L ~L!Af,LU n,11 rn ~, ~Q~~L~ n,k~» t f,LU ~~~t n.Lrnt.bn,t,l,9~ L~~ ~11 Q>Lfu fu )f ~yt. ,, 

I 111 I I 1'5 
b n. b n. n. 

~ ~ IJ ~f, fb lj W _t,rt:LW f1. tn. f;} 1 » tM.L~L.IAf,LU ~11 ~Lf,W & t,f, W L~11bLl:-rt:l'9 n,t,l,9 ~ » trt:@Gl M.@1:-L ,If n,k ~ q·~ 

Lfufu,i;mt 
"" . H ~n.IAL~~n.LNULrt:£:f1.JfW tB~ 1 Lmm»n. U-tn,~f,~~lfl-UL& f,Wrt:rnlh! ~ ~~n.L14n.h!1rttlftL!A~W~&Uf, 11l'9f,f,lrt:LW 

--------------------------- ---------- -------------- ----- ------------- ------ --~[,~ij-@-p-------f,LUL!A~&~~lfl-1:-~ f1. 11 M.Gl ~fb 1 f,LU _P'~~ 

- G\ -



,, 
be:Jn~1'.ibb'WuVl11:1li1'run11 -iJeJ kl.@b (~'W'Jn @b) ...... 

L~eJ'IJ b "lln 1-al\i1EJf'i1.:J 1'\J ~ 1'VI1.:J 

Q,/ d Q,I d Q,/ ~ 
l911:1.J!if~~1'VI l'IO.CO>/ ____ <P>~ ____ /klct'bct' t'l.:J1'U'Vl ________ ~---fJ~-il1'VflJ_O.. __ ~~~-------

/ 
/ 

Q I I .:::::.. i.I .::::I. ..::ii .J.c::. !U d .dj 

f11'H 'lJ ff'il1CJ fl1'11'LllWJV11'1 \lleJ.:J:l..li;..Ji;'lfl1'.i\ll'.i'J"il6'f eJ'Ufl11:l..I b '.iCJ'lJ'Vli;..JTV11'1 (Surface Tolerance) m mmei..:im:i 

1~ fl11m~CJ'U'VB\I ~1Vl1\16/lU ~'.im ~'Ll (Walking Profiler) fa CJ ~1'Ll l'l '.i1 "il6'f B'Ubbi;'I ~1bfl'.i1~~'Vl1'1l13!1f1 '.i'.i:l..I 

6'1°1'U f1..:J1'Ll 'Vl 1\IV!i;'\1\11 'Ll ~ 'Ll ~ ~bfl '.i \lfl1 '.i "1 ~\I B ~ bbi;'I ~1 'Ll fl1'.i \ll '.i1"ii1 ~"ii~~ B ..:i:W fi 1Wl '1lU fl11:l..l 'V '.i'V '.i ~ 6'f 1 fl i;'\ 
~ ' 

(International Roughness Index, IRI) ~\Id 

~n~ru~Vl1\lb '.i'V1fltU\ll fi1~6/ltJfl11:l..l'V1'1l'.i~6'11fli;'I, I RI (m/km) 

~1"il'.i1"il'.ibbB6'f~i;'l\?l 

"" fl B'U f1'.i \91 

'Vl1\l\ll'.i\I 'Vl1\lvf11 iJ sl!:l.er 

i;'\l'Ll"ilB~'.itlCJ'Lll?i' m'Ll~1biJ sher 
,, ... 

CJflb 1'Llfl1'.i'J~ Yl1.:Jb~\11f11'Llbbi;:i~m~-li''Ll R<ero :l..I. bbi;'I~ 6'f~'V'l1'Llfl~'U'.itt 

~'Ll~~\lvt1'~c.1~m ~\lvt1~ul'1\911u ~\lvt1~'Ll'.i1fi116'f ~\lvt1~ 
6'f\91i;'! bbi;'l~~'IV!l~6'f\1'1Ji;'l11'Llb'll\91 er el1b.f\B ~B eJ1b.f\B"il~'Ll~ 

,, ... 
CJflb1'Llfl1'.i1~ 

~ 

0 0 .::l 0 i.I 2.1 0 

B1b.f\Bb'Vl'V'l1 B1b.f\B'Ll1'Vl'J B1b.f\B6'f~'U1CJBCJ bbi;'l~B1b.f\B6'f~b~1 

(i;:i\lzjB) ________________________ 6_ _______________________________ .~rJ1~1\I 
('Ll1CJV113l'V'l'.i b'V!~B\ltli;'\CJ1t\Jfltu) 

' 

(i;'!\l~B) __________________________ @-: ________________________ .~-r'U~1\I 
('Ll1CJfl:l.Jflf1~ 'V"il'.i1'.i'W''Ll~) 

(i;'!\l~B) ______________________ ~-----------------------------·'V'lCJ1'Ll 
('Ll1CJl'VlCJ1 bb~\l~'Ll) 

<••~flL ........... ~---·······················""°~ 
('U1\ln~~ru1 ~'.irub"il~~) 

~1"il'.i1"il'.i 

"" fl B 'Ll f1'.i \11 

sl!:l.er 

sher 
,, ... 

CJflb 1'Llfl1'.i'J~ 
,, ., 

CJflb1'Llfl1'.i'J~ 



•' 
rnmt1'abb'LiuVl1t1~f;1Hu1-b'v kl.@in1 C~'LI'm @in!) ., ., 

QJ ci G.1.d G.I~ 
~111~qjqj1'VI ~n.@L __ <i>_~ ____ /klct'b~ ~oll'J'U'Vl ________ V)l ___ Q~ll.1~.\.!_Q __ m~~-------

~· 

"" ii • b'JD-11 n1'a"il1-ll°U'Joll / 

~-rul()1..:i"il~~ e:i..:i hl Le:i1..:i1'LI~..:ivi1w1vi~mLl9lu1..:i?!Tu\911&.Jr.1n 1ru11tJl(i'1..:i'1l-N1 Vl~~'Livh~ nvm~viii..:i b 1'U bb~ m'al(i'1..:i 
'\J a~ QJ '\I 

-tl1.:i.:i1'Ubb~'\J 1.:i?i1'Uvfl~fo fl'U ru1 ~ b U'U'VILJ\l~fllil1 fl~11~1.:i bb~1 fl1'a~~11~1-:i 1~fl'Uru1 \91 1 Vl~1.:i-tl1..:i.:i1'U bb~u1.:i?f 1'U 
q QJ '\J 'U q QJ 

~\l flci11t!'U hl b U'U b VI~ 1 Vl~-ru ~1\l'VIG'l ~~'U"il1flm1~-ru ~~vt~fl~'Uu~vt'W'1~m~r;1 ru ru1 bb6'1 ~ ~-r'lJ~1\l"il~ ~\lfl\l ~ fl.:i-ru ~ ~ 
q 'U , QJ QJ '\J 

b 'U 1"111~ ~ ~ bLG'l ~ m 1~tl 'a ~m 'VI b~'U b~ el'll fl\l ~ -ru ~1 .:i-tl1 .:i vt~fl'll fl .:i IP11 bb 'Vl'Uvt~ fl6'1fl~1\l 'll fl\l ~-r'lJ ~ 1 .:i'1l1 \l~'U'Vl fltl 'a~ fl1 'a 
'\J '\J '\J q 

mru~-ru~1.:i1tJ~1.:i-tl1\l\l1'Ubb~'\J1\l?i1'U 1~tJ~1tl'Ufl11~ b 'U'J'J'Jfl'Vl~\l ~-ru~1\l~fl\l'l111~~1tJ-r'lJ 1 Vlbbn~11~1\l 
~ ~ ~ 

b u'U "ii 1'U1'Ub~'U1'Uer\9111~eltJ6'1 ~ __ ® ~-J~i.J ~J)-~) __ .'lJ fl..:i1 .:i b~'U '1J m..:i1'LI~~1-:i'1i1-:i ~n~r;1t1:!t1:!1 ~ ..:i·CThJl'i' ~~'VI 5 ~11~1.:i1 'Um 'a 

'\J fl flb ~ fl r;1t1lt1J1 / 

(6'1\lzjel) ________________________ ~------------------------------·~11~1\l 
('LI1tJ'Vl\'31'1"1'a bVl~fl\lflG'l tJ1ru~ru) 

( ~Nzj el) _________________________ @_.( ________________________ ~-r'lJ ~ 1 \l 

('W1tJfl~frn~ 'll"il'J1'J~'U5) 

(6'1\lzjel) _______________________ ~-----------------------------·'l"ltJ1'U 
('W1tJ1'VltJ1 bb~\l~'U) 

(o<~oL ___________ ~------------------------.>1V1U 
(m.:inti~ru1 \j'atUb"il~t1J) 



.-
beim1Trn'UuVi'1aliYruru1-U'ei kl.@~ (N'U'Jn <0>~) ., ., 

Q,/ ci Q/d QI~ 

\911~~~~1'VI \'ln.@/_ ____ <?)~----/klct'bcr '1-:i'J'U'Vl _______ JN ... Q~DJ.'W'.l,!_ij ___ k:!_~~---------- --
b~eJ'U 1"l.ln1-;i b~'Uei bbN'Um';i1.ffw~~vlN~\'lfl1a1 'LI'lh::b 'VI A • 

m CJ 1 'W n1Vl'W\1l':i~ CJ~ b 1611 _________________ ~0 ... --;,;.r-··--:fo 1!u ~\11~1n1'W61\l'W1:w1 'W~tyty1~fo~1..:i~~~eN 

~\1lvl1 bb~'Un1':i1 -if~?t\11~ ~~\'ln1 CJ1 'WU':i~ bvil"lhJtl' ei CJn11~ei CJ61~ bo 6l.lei..:i:w611°i1~?1\11~~~1 m 'W..:i1'Wnei?1~1..:i~..:i'Vl:w\11 
' " ' 

m:w~ruru1 ., ., 

bb~'Uf11'~1"1f~?f~~~~~.fl1CJ1'WiJ':i~bVll"l~~~el\lbb?f\11\!~1~'U , ':i1CJf11':i , ':i1fl1~eJVl1J1CJ ('U1VI), blJ'Ub1'U (':i1:W), 

er~':i1~eiCJ61~m-1f~?t\111mh~b Vl\3! , er~':i1~eiCJ61~m-1f~?f \11~1..:iiJ':igjb vil"l bb~61gj':i1CJm':im:w~ruru11 Vlfl':iu~1'U-ll\11 b~'U 
" q QJ QJ 

Vl1 f161\l'U1:W1'U~tyty1 bb'iK1iJ ':i1f1{]1'Wil1 CJ Vli;r..:i11 hJ ?f 1:W 1':i~ ~\l:W el'U~ ?f ~ ~ ~ ~ ~ .111 CJ1'WU':igjbVI131 

\911:Wb~eJ'Ub6l.IVl~eleJ~':i1~fl1Vl'U\11bn'U~ruru11~1 Vl~~1':itu1 bbm6l.l~ruru1~ei1 iJ ~..:id 1VlVlt11CJ\!1'U6l.leJ\!~~~~1':itu1bbm6lJ 
QJ QJ QJ QJ dJl 

6"ryry11Vlbll'W1 iJm:wVl~nf11':i'lJeJ..:Jmm1 ~ITT bb 'Vi..:i'V'l':i~':i1'll'Liryf[~ °1 

d 6 OJ I OJ 

(61\l'lleJ) ~11~1\l 
" 

('U1CJV113l'V'l':i b'Vl~ei..:in61mru~ru) 

d (721 ,,., ,, 
(61\l'lleJ) ~':i'U~1\l 

" ('W1CJfl:W~n~ 'lJ~':i1':i~'U~) 

d 

~ (61\l'lleJ) 'V'lCJ1'U 

('U1CJ1VlCJ1 bb\11\l~'U) 

d ~-(61\l'lleJ) 'V'lCJ1'U 

('U1\lf1tj~ill1 'J':iillb~':ity) 



(fut~1ft'H,l\ Lrt'lP.bU~L!'b) 

!'bLli!M. ~';Ju (Bllo~~) p 

(n~~~,, Lli!IA.~li!L!'b) 

!'bLli!M. Jr" (BR.~~) p 

(~n~t~t~ri. ~U_le!ri:~li!L!'b) , n. 
(Bllo~~) ~LM\,t~ 

/0 "' "'"' 
p 

b 

(ru~ruLlil~1J~B~111,1 tM.\.llA.li!L!'b) 
n, 

9 
(Bllo~~) ~L~U-~ 

"' '"' 
p 

L. Wfu,CblloLt~tM.~V" 11 µi;a LtWLM:~Bfl.tLUU~llbri:LWfb \!'bQ> 1~ b Lfufu» 

fl.UJ11LrutL~~~k~Bfl.!'bL~lilt!111b~ t t}~)!b fb l B~Lfufu»ri.ty11Lrt'l.SL~~~ t ~\Lfufu»n, U-l ~!'bllbL,\J~LtW~B~llbfl.\!'bB~mLW 
kl IA., ~.Sfb n, tli!L l.f W ~~ ~~IJ~f"\,B M:~~lj,.,SLM:L!Jfb\ L~~~ll\,li!L l.f!'b t t:!UL.Sfbt,~rn L fu fu »n, trtL!'b~~u Lii\, ' 

!'b~1~,U>!'bt~r.t~~ tLfufu»M:LW.SLUli!Lt~~~11 \.\IA. 1~.Sfb~L~U~llb1E9 ~~~li!BkL.SW~ ' \.\IA. 1~.Sfb!'btU~ll\,1 

Jtt~~~li!BkL.SW~' ruLrtgt' liltfbllb 'tLUli!Lt' r.~L~~~IJ11~B~~~\.llA.1~.Sfb!'btli!LlfW~~~U~llb1JtlfoLU!'b~11 
,.,,,.. 

Lfufu»M:LW~M:ll\,~~Jtt~B~~U~ll\, mL~rt'lLM:~fb~Bfl. o;a ~~li!BkL~U Ii! B_tbfb\kllA., ~.Sfb!'b tli!LlfW~~~U~ll\, 1,Qo ttLU!'b~11L),A~~ 
l"b 1?11?1 _____ 2 _________________________ _ 

~B~~~~L]in.kJ:Ll'Uru»ntrtLm~nk-UL~~Qn,!b M.k o~ L~t1~1il~t~!'bllbLiJM.tli!LU' 

/-----)>~t§f--1rnur.urgu---µ--------1i1,ne,1:-~ ~c:u>l8\/----~®----7®·uw 1i1,LfufuvmLw 
' '° F I"> f=' l'D 

(ii-'® ue,nr-a) il-'®'18\ Bll.Lfufu12~L1i1,n.nm.L12um 
"' ,. "' 


