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' (P\1iivl~11"5'1.:in1V1'UV1\9niim1d.Jlil11,u'U 'V'l1Bd.J~.:i~€J.:i(Pl-a1'<\1?1B'UV1bbi;ith;i.:i-rm~n1VIB~1'W?1.rn'V'l~ 1,1,~.:i1,1,-a.:i 1,1,61~'1J61BV1i1E.1 

'U 'U q 'U 

\91!;1€JVl'S~EJ~nmvl1-il''l1'UB~ 
'll 

?l~'V'l 1'U b~d.J ~1'Llvl 1, u 'LI 1~ Vl1B ?i1'Llvl 1, U'U 1, VI~ fl ~-r'U "5'1.:i'i\I ~;. B.:i~ VI fl 1-a~e:i e:i e:i flil 1?!.:id.J e:i'l.J1 Vi n'l.J 
'll 

1,~1V11.J1vl'll e:i.:i~11~1.:i ru vjzj'le'.111~1.:i'i\I~ 1~ 1,1,~.:i1 Vf'\ll"a1'l.J fl1'S{e:i(Ple:iile:i ?1~m'Llzj.:i1, U'Ll1~(Pl61eJ VI 1 Vil oif16~VI b?l1b?ld.JeJ 
'll 'll 

'j~~'U~'U il'11,u1.Awl'le:iAe:i'Ufl~(P\ 1 Vltie:i'U?i1t.1vlb u'U 1~e:ie:ifl ?11V1-r'l.J?i1'Uvlb u'UAeJ'U fl~(P\'1JeJ.:i?l~'V'l1'U b~d.J~.:i'\lld.JVlvlln .u 
?i1'U'\J-a~ fleJ'U 1fl-a.:i?111.:i 1 V1:i.i e.HtJ~1.:i;.e:i.:i~V1m-a{e:ie:ie:i fl 1Vf1, llt.1?1:wtJ~'llN~fo-:il1.:i 

'll 'll 

?1~'V'l1m~t.1.:i V11ei'\111.:i1,~t.1.:izj.:ieHtJ~1.:i~V1?1~1.:i~'U ~-r'l.J~1.:i1,lJ'U~1t.1~e:ie:ie:imllt.1?1d.JU~'lle:i.:i ~-r'l.J~1.:i 
'll 'll 'll 

1'Llb~e:i1~v11m'S?111.:i~.:ine:i?111.:i (Pl1d.Jtl-a~ml61d1,?11'<\l 1, tiV1m-a'i\l-a1'<\l-a 1~ 1,1,G91 

Gt!.. .:i1m1t.1d1,um1'U(Pl1m'l.Jtl-a~mruu _________ ~~~------- md.J'\111.:iV1611.:i'i\l~-r'Uv11tl'qiqi1~fl~'Ll~V1 \9lm~e:i 
1~-r'Ue:imJ'~.:i'U'IJ'S~m ru1,rn~ b~'Utl-a~lil1.:i1V1 Vl1e:i 1~1'l.Je:i'Ll~~'i\11flAru~-r'1d.J'Ll(Pl~1 Vfv11tl'ruru11~ 

'I q dJI v Q.I 

®o. ~·fo~1.:i~e:i.:itJf1,J~ b~t.11 n'U tl1V1uflm"a'\llfl'l.J'Ll'\111.:iV1i;i1.:i (Pl1iJvl'\111.:i-a1'll m-an1V1t.1V1 
'll :...J ' 

bVltlbA~.:iA-rVI 

(9)(9). 
9.IQj V 2.1 I 9.1 Cl Q.I 0 Q..I d Q.I riJ Q.I di 
~"a'U'i\11.:i(Ple:i.:ifle:im1.:iV1'SeJ'i\IV1V11?11'Um1'Ll 1,1,i;i~'\ll'V'l fl'll1A-a11 V1.:it.1_ -
'll 

(9)(9).(9) 

(9)(9). \!:) 

(9)(9).(;I) 

(9)(9).<S'. 

(9)(9).ct 

(9)(9).b 

----------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

1 u mruvl ~e:i.:i~V1V116'f 1ilfl.:i1m1,i;i~~~ fli1m11 eH'l.J~1.:i'i\l~~e:i.:i~V1V111Vi1,1,G91 b?l1'<\lmt.11 'LI <tct 1'Ll 
'll 

U'l.J ~..:i 1,1,\9li''Ui;i.:imii 1 'Lltl ruru 1 \,\,!;\~'<\I~ ~e:i.:i~~ 1 vrm 'V'l'W1 \,\,!;\ ~ bb?1.:i?111.:i (Pl61eJVl"il'Utl1e:itl1.nA'l.J1bJIA (Pl1d.JA1'j1,1,n mru e:ii!.:i 
v v ' 

?I m'Llvl~ '<\I~ n eJ?l~1.:iVl1e:i~ VIV11?\' 1U m 1'U \,\,!;\ ~v1~ fl-&1 A"a11 'i\I~ ~ e:i.:i 1~-r'Ufl11d.J \, ~'U'lleJ'l.J 'i\11 fl ~11~1.:i ri eJ'U 
'll 

~-r'U~ 1.:ii1vti.J1vl~ V1V11-a11t.J'Ll191llA B'V'l'll'U1VI bA~e:i.:i t.J'Ll(Pl1:Wue:i t.1 fl11 l!:l ,<too "ii. "ii. vliJ ?1m'V'l 1-if .:i1'U 1~~ 
1V1t.11,umtit.1t.11911 V1:i.iV11e:i'i\I Vl'\11~ 1, ut.1'Llm 1,1,G911:W bn'Ll (9) tJ 1VI t.1i!tJ5.:i·fo 1,~d.Jv11.:i1'U(Pl1d.Jtlqiqi1 lil1mt.1 ___ : ___ _1•i''Ll 'V'l1e:id.J 

'V'lil rn1'Uonu1Vf?\'1V11'l.J1, ~ 1V1u1~'lle:i.:imd.J'\111.:iV1i;i1.:i 1t.1m-aA1tJAm1'U~1.:i1, V1d.J1ne:i?111.:iV11e:i?1~'V'l1'Ll (Pl1d.Jtlru ru 1 ~.:i 1,1,\91 
' v v 

1m~mTt.Fil'Llbb~1b'1~"il 1~t.1~1'l.J~1.:ibll'Ll~e:ie:irn•h1.U~1m~t.11nrnl1~m~m'V'l~.:i J1~t.1V1~e:i~'Ll ri1e:i~1V1r;i ri161le:id.J 
'll 'll 

rh~1.:i 1,1,i;i~ri16'11.:inm'lle:i.:i'V'lilm1'Ll-lltJ~.:i - rl''Ll 1,1,i;i~~-ru-:i11.:i~e:i.:i1''l.J~V1'1Je:i'l.J1'Llmruvlbi'IVIA11d.Jb~t.1V11t.1 
-----------------------· 'U 

Vl1e:i Bu~\, VI (Pl B'U 1,n Vl~'U'i\11flf\1'j1.U-a11t.J'U191 ~.:i fl6'i11 1il11fl11d.J1,?l t.JVl1 t.J~'U "ii~ bnVl~'U tl'U \, ..(]1V1u1vl'll e:i.:i md.J'\111.:iVlm.:i 
q ' 

VI 1ei fl'id.J'\111.:iVI i;i1.:i \,\,!;\~ \, ~ e:itl 'j~ bt.l'llU'll e:i.:i'Vl1.:i-a1'll fl1'j (P\1d.J i( t.1V1i!.:i~ e:i6'f 1i! fl.:i1'U b61'll 1Tifl 1"JA ru~-r:\Jd.J'U (Pl 1 vl ?I "a. 
"' 

ol!:lom/Gt!.®®® i;i.:i1t.ivl (9)~ mfl~1Ad.J l!:lctl!:JITTJ md.J'\111.:iV1m.:i?1.:i1'Ui'l'Vl~'i\l~bbm'llb~d.Jb~d.Jb1e:i'Ll1'llVl1e:i~1.:itl'qiqi1(Pl1d.Jvl 
"' bVl'U?l:WAd"a 



- @)~ -

~ 21' d i/Q,J v v .::::ii v ~ = d d v 0 

cs>b. b 'iJ'UV!'U1'\ll'lJ eN t:-l';i'U'OJ1.:I "il~\9lE.:l'lJ E\?1 ':i1 tJG'l~ bEtJ\?1 bb"1~\9l';i1'0J?IE'U?l.fl 1'V'l'lJE b '\ll"il'OJ';i .:!'lJm?lm'U'Vl'Vl\9lE.:!'\ll1.:!1'U 
'\J '\J 

bE.:!riE'Un1';i~'U,E.:IU';i~n11?1';i1A1 

@)Ql. m';iu1m1A1ri1~1'Uriei?111.:i 

nl';iU 1u ';i1A11"11.:11'\.J ri E?l11.:i \911:!.l?l \91 ';inl';iU ~'U';i1M1!K.:J';i ~'Ub 'Uotl E @).ct 'OJ~L11m'l, m 'Un ';iruvi R1.:!1'U 
' " I V .di .:::::.. d 

'\J ' 

nE?l':il'l611'16l'l'Vl':i'€lb 'V'lil'lJ'U 

@), nl';i'lJE b~'Ub ~:l.lrl1.:!1'U riei?i11.:i\911:Wil'qjqj1 bb uuu-r'U';i1A11~d b U'Uvti11vi'lJE.:J~-Su~1.:ivl-o;i~tii'E.:ib1tJn1E.:i 
mtJ1'Un1vi'U1?1 ~o 1'LI 11u~.:ibb~1'Livi~ru~1.:i1~?1.:i:weirn1'U.:i11?1?11?1V11tJ vi1n~'Un1V1'U1?1d1ubb~1~-Su~1.:i 1iJ:lJa'V15vi 

'\J ' '\J 

'OJ~b1t:Jn~ei.:ib~m~:wri1.:i1'Uriei?1~1.:i-o;i1n~1T~1.:i1~~n~ei 1 u bb"1~mruvl~11~1.:i -o;i~tilei.:ib1t:Jm~'LI~'U'OJ1n ~-Su~1.:i 1Vf~11 
'U 'U 'U 'U 

~1.:ivi b U'Uriil' ruru 11u b1t:Jn b~'Ufl'U'OJ1n~1u~1.:i 1V1tJ b ~1 vi1ei 1 Vi'Vi'nri1.:i1'U'lJE.:J.:J11?1~ei1 u vi1ei 1 Vi'Vi'n b~'U"il1nvi~nu';i~tl'U 
'U v Cl.I 'U 

il'GJGJ1 bb~1bb~mru 

b. n1';i~'OJ1';iill1A1'\.J1illb~'Ub~:W'Vl1E"1\?1 bbG'l~n1';i~1tJb~'Ub~:WVl1Eb1tJnb~'U~'U'OJ1n~-S'U~1.:J\911:!.lb~E'U1'll'lJE.:I 
'\J 

il'GJ t!J1 bb 'U'uu1m1A11~ tilei.:i 1~1um';i\9l';i1"il?lffu bb"1~ b vt'LI'llE'U"il1 n-6'11-Wn.:iuu';i ~mrubb"1 ~1 Vf~eim';i~'OJ1';iru1'lJei.:icl1tl'n 

.:iuL.h~mrubfJ'Wvl~'UG'l\?1 
' 

6'1\9l';im'aufo';i1A1 (6'1\9l';iri1 K) -o;i~tilei.:iA.:ivivl';i~!Kuviri'1vi'U1?1111 'LI1mb~1 b6'1~-o;i\9l1:wvln1vi'U1?11 il 'LI?i'ruru1 
'U OJ (LI v 

vi1eimt.J 1m~tJ~b1"11vlm:w1~'lltJ1tJEEn 1 u 1V1tJ"il~ b otl6'1\9l';i'lJE.:l'\ll1.:!';i1'llf11TWl~';i~'U 111 'LI-iJE ®.ct 
'\J ' 

u';i~b.fl'Vl.:i1'Unei6'111.:ibb"1~6'1mvi1.Unu!Kruui1bbuuufm1A11~ 
'U q; 

b 'UnW~"i11';iill1 b ~:w'Vl1E'1\?1';i1 A1rl1.:11'U~1.:lb Vim rlE6'111.:i 1 Vlrl1'U1ill\911:!JG'l\9l';i ~.:id.-
'\J 

p == (PO) x (K) 

rl1'Vl'U\?1bVl p ';i1A1ri1.:i1'U ~eivit11 t:Jvt1m1A1ri1.:i1'Ub U'U.:i11?1vi"il~~m~1tJ 1 Vf ~1u~1.:i 
'\J 

PO ';i1A1ri1.:i1'LI~eiviti1t:Jvi~fu~1.:iu';i~:w'11~ vi1m1A1ri1~1.:i.:i1mll'LI.:i11?1 
'\J '\J 

zj.:i';i~'U 111 'Liil'ruru1bb~1 bb~mru 
' u u 

K 
da.J ii d V .:::. I .::!. 

ESCALATION FACTOR 'Vl'VlnmtJ cs.'. % b:lJE\9lE.:!b'V'l:lJA1.:!1'UV!';i'EJ 
~ .d ii .:::ii I CJ 

'U1nb'V'l:l.l cs.'. % b:l.le'H'le:J.:Jb)tlf1A1.:11'UA'W 

ESCALATION FACTOR K vi11~"il1f16'1\9l';izj.:JbbU.:J\911:lJU';i~b.fl'VlbbG'l~~n~ru~.:i1'Wnei6'111.:i$1.:id 
'\J 

d 
'Vi111~'Vl @ ~1'Uel1R11 

.:!1'UE1\011';i 'Vlmt:Jl:1.:i~1E1A1':i b'll'U Vlvl1f11';i h.:ib1tJ'U h.:i'V'ltJ1'U1'1 'VIE~n vl~n 'VIEU';i~'ll:l.l 
' ei~"il'LI'Vl1 8m'Ub61it.J:w m~-;hml1 h.:iei1V11';i A~.:11'6'11?1 h.:i.:11'\.J f1 bU'U~'U bb'1~1Vi'V1:w1t.JA11m1:wl:1.:i 

' 
@).@) 1 'l'l-W1 bb'1~ei1A1';im';i"il'Ul:1.:16'11t.J b:W'W~1vit11t.J bb~1il';i1:wl:1.:iviif ei bb u'1.:i bb'1~':i~'U'U 1'l'l-W1mt.J1'Uu~b1ru 

cs> .b U';i~U1'lJE.:!E1A1';i'lJ';i';i"iJ'Ul:1.:i'Vlei b:W'U~1'VIU1tl bb~1il';i1:wl:1.:i';i~'U'UU';i~u1mt.J b 'W'U~b 1ru 

@).Ql ';i~uu'Vleivi~ei';i~uumt.J~1.:i "1 vi&i1?1V11eie.:J.:iei~1'W?l1'U'lJei.:imA1';i b'll'LI 'Vleiu-Summl'l 'Vlein1' 

6'11tl 1'\'J.W1cl1V11'UbA~E.:Ju-Summl'1 6'11tl~E'l°41 '1'1 '1 
" " 

®.cs.'. '\ll1.:J';i~'U1tJtl1'lJE.:!E1A1'~"il'W~.:J'\111.:!';i~'U1tJtl1.f11tJ'WEf1 

®.ct ?l1'UU)~f1E'Uvi~1bfJm~1V11''UE1A1';i bO'V'l1~Gi1'Uvl&i~n'UE1A1';i 11?1t1~E.:J6'111.:iV11Eu';i~f1E'U 'V'l1E:Wtl'Uf11) 

rlE6'1~1.:!E1A1';i bb~bil11:!.l~.:J bA~E.:I~ m'Vl1mA~'EJ.:JiJ'EJf1'1.yjtJ1:lJTU1~f1E'U'Vl1E&i~~.:J b'll'W ~v.J'Vi bA~E.:!A'El:lJ~1 b\9l'El1 

bA~e.i.:i?1utl1 bA~e.i.:iufomml'l ~~'1ii '1'1'1 
'\J 

®.'o:i 'Vl1.:ibVl11e.iumA11 ~mu.1 ~'U~n 9.A1.:i"il1nmA11 1~t.J1eiu1ilbnu Q1 biJ\911 

1.ff'ii1\9l';i K == o.l§'.Jct + o.@ct It/lo + o.@o Ct/Co + o.co:'.o Mt/Mo + o.@o St/So 
'\J 



- (9)~ -

"" "' 'Vll.J'Jlil'VI Im ..:!1'Ulil'U 

h:!.@ ..:!1'U~'U VlmEJ5..:i fl11'llV'l~'U fl1'a~fl~'\.J fl1TUV'lelV'l~'U f11'a'lJV'!V1i.J1~'U fl11bfl~EJ'UV'!BV'l~'U f111'!ll11 

- f;ll.JUl?leJl?lbb<J'U bzjB'U l"l'i;'le1..:! rl'Ul"l'6'le1..:! ,rl'Uir'Utl1 rl'U'\111..:! zj.:J~B.:Jlollbl"l~B.:J'<()fl~ bl"l~B..:J:\je1fl'6'lt15\J~ , 

6'11vt~um1m.J~'U 1'1XVlmEJl"l11l.J5..:im-af;'ll.J~'U'Vl~B'Vl11EJVl~B1c:1111~'\.J ~ilm1m'Ul"ll.Jl"ltl.l'i:ll.JU~'!JB..:Ji'c:1111 
J'U 1 bba~il.rrBn1ww11115m-af;'l:u 11:u~..:iiln11uV'le1111bb'il'U1111E.1Hi'bl"l~B.:i~m b~~e:i.:ii'.1€ln~b~e:i1~~m\Pl"J~1'Ul>\1i1~ 
n1Vl'\.Jl111 lb oil'Wb~ mnU.:J1'\.JrlBG'\~1.:Jf;'l'\.J'\.JVl~B b zjB'\.J'Ufft.h ~'\111'\.J 

~ ..:i '\it Vi -a 1l.Jf;i..:i..:i1 '\.J tl -a~ bfl 'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

1.if'!;llil'a K = a.mo + o.CO'lo It/lo + o.~o Et/Eo + o.h:!o Ft/Fo 
" 

kl.kl ..:i1'WVlm~E.1..:i V1mt.1ti..:i ..:i1'U~'U'1J'\.J1~ 1 V1ajtl1mb~t.1\ln'UbV'W.ff 'W1 Vibllm~biJt.Ju "il'\.J 1~m1i1V1'\.J1vl~B..:im1 
b~t.Jb '\.JoUB.:Jl1'l'a::;'Vll1'1Vi'Ub Vlaj "il~bb6lll.J~1t.JVi'W~BtJ Vl~Bf\1111l'll'U1111~1..:! 1 bb'6'l~'\ll'a1E.Jl Vf b~l.JoiJB'll1'1:i'Jfl111"l1Ul")l.J 

l"l ruG'l:l.ILJ~'lJB'll &'\ 111 bba~:d-if B r\'1vt'W ~15tl nli'~1~ t.11 oil bl"l~eJ\I~ m bl"l~ei-:i:l'l eina 'Vl~elbb 1\11"1'\.J bb'6'l~ 1 Vi'Vlmt.1m1~n1iifi'l-:i1'\.J 
' ' d.I 

~'U~'l 'l1'UVi'U b~tl\I tl1 bb 'U1 'Vl~el\11'UVi'U 1 Vlajvl:Wi;r fl~tl.1~1"1~1 tJl"l~'ltl'U b ¥lm'.fo-:i n'W fl1'an ~ b6ll1~~\l'\ll'6'l 1tl'llel'l'6'l1\?\ wi~..:i bb'6'l~ 
,, 

Vlei-:ii;l1tl1 

boll'!;lWt'a K o.~o + a.Imo It/lo + o.klo Mt/Mo + a.Imo Ft/Fo 
" 

kl.m ..:i1m:ij1~1~bllV'!Vl'U vtmtii:1..:i -:i1m"il1~1~bUl?lVi'U~1hJ 1~tJ~'\ll1..:i'lJ'UtJ1EJ 1tl - n~u 'lh~mru 
1~bn'W l!'.l nfobi11>\1 t1m1'm1'Wb"il1~1~bu111ei1ii..:il"lzj..:i\'lei..:i1'1i'b'Vll"l'Wl"l~'WG'l'l 

' " 
1.ifi;ilil'a K = o.~ct' + o.<0>ct It/lo + o.<0>0 Mt/Mo + a.Imo Et/Eo + o.eo>o Ft/Fo 

" 

d 
'Vll.l'Jlil'VI m ..:!1'U'Vl1..:! 

m.eo>..:!1'UN1'Vl1..:! PRIME COAT, TACK COAT, SEAL COAT 

1.if'!;lWt'a K = a.mo + o.~o At/Ao + a.Imo Et/Eo + o.<0>0 Ft/Fo 
" 

m.kl\11'UN1'V11..:! SURFACE TREATMENT, SLURRY SEAL 

1.if'!;l\;l'J K = a.mo + o.<0>0 Mt/Mo+ a.mo At/Ao+ a.Imo Et/Eo + o.<0>0 Ft/Fo 
" 

m.m..:!1'UN'J'Vl1..:! ASPHALTIC CONCRETE, PENETRATION MACADAM 

boU!i11il'a K = a.mo + o.<0>0 Mt/Mo + o.~o At/Ao + o.eo>o Et/Eo + o.<0>0 Ft/Fo 
" 

m.~ ..:!1'UN1 tl'U'UR B'U fl~lil b'!;l~l.I b 'Vl~fl Vim tifi-:i ~1m.J'Wl"lel'Ufl~lilvj1 •ii\G'l~l.J b'\11~ fl zj-:JU'j~fleJU~1 tllil~ bbf\1'1 
~ V Ci ~ iJ d A c:;;; .di! ~ ~ 

b'Vl'6'lflbG'l'U'Vl'ieJWl~bbm-:ia1~bV1'6'lflfl'6'l1b'liell.JWll11 (WELDED STEEL WIRE FABRIC) b'Vl'6'lflbl'lelt! (DOWEL BAR) b'Vl'6'lflt!l11 

(DEFORMED TIE BAR) bb'6'J~'jeJtJ~el~1'11 (JOINT) vY-:itl1Vfvtmtim1:l.i'j1l.Jfi'lbb~'U~'Ul"IB'Ufl~lilbG'l~l.Jb'Vl~flU~b1tl.ll"lel 
G'\~9/'l1'U (R.C. BRIDGE APPROACH) ~1tl 

boU'!;llil'a K = o. mo + o.eo>o It/lo + a.met Ct/Co + o.<0>0 Mt/Mo + o.<0>ct St/So 
" 



- ©o -

t t d Q ~ 1GJ t::fl oCll Q W:ov 
bn -~ .:11'U'VI eJ'j~'lJ1tJ'U1 fl B'Un'al'I b6'1':i3.Jb Vlfl n bbfl~.:11'U 'UB'Vm 'Vll.!1e.I tN '\11 €1f'l €1\Jn'jl'\ b?l':il.I b 'Vl'1n6'11'Vl':i'l.N1'U':i:i'IJ1 tJ 

v v 

t11 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:!1'U':i1.:!':i:i'IJ1titJ1f'l€i'Uf111'lb6'1~l.lb'Vl~fl .:11'UV11Vlflel'Utl~l'l 
,:;:,,. W: ~ ..::;:,, ~ I Q.I Qr! ..::;:,, ~ d .:::0. ~ 

b?l':i:l.I b 'Vl'1 m1.:i':i::;u1 mn bb'1::;'1J'j b 1 rumvifl€16'1::;'V'l1'U ':i1:1.1'Vl.:i.:i1'U'UeJ'V'lflfl€1'U ml'l b?l':iii b 'Vl'1fl bb'1:1.:i1'Ufl€l'Utl':il'l b?l':i:l.I b V1'1f1 

~'U~lJ':iU bb '\.J'\.J bb'1 ::;;;r tl'\5-ru::;.:i1'Ufl~ltlfl~'1n'U b'li'U .:ll'U'lh:i-Kn (MAN HOLD) vl€1~€1tl6'11tl b 'Vl':i#l'Wvi vl€1~€1tl6'11t11 vl'Vh 
" 

bll'Ul'i''U 

1-il~l'l':i K = o.m~ + o.~o It/lo + o.G>~ Ct/Co + o.G>ct Mt/Mo + o.G>ct St/So 

m.b .:11'U bfl 'H6'1~1.:lfl B'l.!n~l'l b"iil~l.lb'Vi~ nbbfl~.:11'Ub~B'Wfi'Ul'l~.:I 'Vi:l.11tl ~..!l 6'1::;'\l'l1'Uf'l €1'Uf111'1 b?l~l.lb'\11~ f1 

lfl':i'16'1~1'1i(i1'U':i1tlflel'Utl~l'lb6'1~:1.ib'Vl~tlfl€16'1::;m'U (R.C. BEARING UNIT) vlelb'Vl~tll.lf'l€1'Utl~l'lb6'1~l.lb'Vl~f1 (R.C. BOX 
"" 

cu LVERT) Vlei ~..!ltl1 lfl'J..!l6'1~1..!lf1ei'Un~l'lb6'1~m'Vla n b zjei'Un'Wl'l~..!lflei'Un~l'lb?l~m'Vlan v11b V1tirn1eiflei'Wn~l'lb6'1~m Vian 
~ l v .d dcir.v 9.J t::f Q.I 

bb~::; 6'1.:i m:i ?1 'J1.:i B'W'Vlii ~ n'\5-ru::; fl~ 1 tJ fl ~..!l tl'U 

1-il'fill'l':i 
"' 

K = a.mo + o.G>o It/lo + o.G>ct Ct/Co + o.~o Mt/Mo + o.~ct St/So 

m.(11) .:i1'U bfl':i.:l"iil~1.:ib 'Vi~n 'Vlmci~.:i 6'I ::;'\l'l1'Ub Vl~nci'1V1-ru fl'Ub~'U'1J1:1.1tru'U Lfl':i..!l b 'Vi~n611V1-ru~vi ~-:iu1t1 
"il'J1"il'J'll'Llvi bb 'lJ1'W?1..!l b?111 'l"lvhbb 'J.:l?i..!l b?111'Vlt1 b?111 'Vl'JV1 l"\u V11B..!l1'U 1m..!l b'\llan~'W~i16"n'l5-ru::;f1~1t1fl~..!ln'U bb~11J 

" " ' ':i1:1.1~.:i.:i1'U&1vi~..!l b?ll bA':i..!l b '\llan?11ci?i..!l'lJB..!l m':i 1 'l"l~1~1ci (:.J~l'l bb vl..!1'\.J':i::; b 'Vll"l1 'Vlt1 

botl"iill'l':i K = o.~ct + o.G>o It/lo + o.oct Ct/Co + o.~o Mt/Mo + o.~o St/So 
"' 

'Vil.11Vlvi ~ .:11'U"ll~tl':i~'Vl1'U 
~-~ .:11'\Jflil'Utl~l'lb:l.h'd:!Jb 'Vi~nbb~~f'lil'Uf1~1'1Vl1Vlfl~il.:I '\ll:l.lltl~..!l ..!l1'Uflel'Wf111'lb?l~ilb '\llatl~Vl nci1'U 'lJeJ..!l 

b 'Via n'ilB nm bbt1 nr11'U1ru ~1..!l'\111n'lJB..!l-:J1'Wt:J1ci 'V11..!J'J::;'1..11ml1~'W 'Vl1Bei1fl1':i'll~'ll'J::;'V11'U '\.J-a::;n eiu'lJB..!lbzjB'U zj.:iiJ 
v 

o.J 1 Q Q.I I I Q.I 

?lqjq)lbbt.I tl"illt.I bQ'\l'll::; .:!1'UfleJ'Utl':il'lVl'1f1~11 b 'V11'U'U 

1-if"iill'l':i K = o.~o + o.G>~ It/lo + o.~ct Ct/Co + o.~o Mt/Mo 
"' 



1.,y1.,g,~w:::t(1t-B11s~u1~n@~mt L~fA.tra1.,~1.,y1.,g,o-11o~ oM 

~e,t-:::~!~mnLt-t-p~n@~mt L~fA.traL~LYLt[}llo~ +M 

LMl.,t~W:::t(1t-@lls~U1~n@~mt 3N31A.H.l3A. 10d AJJ5N30A.H @!ALYLt[}llo~ = 03d 

~e,t-:::~~1m1.,t-t-p~n@~mt 3N31A.H.l3A. 10d A.ll5N30A.H @!ALYLt[}llo~ = Bd 

LYLt~w:::t(1t-@lls~U1~n@~mt l!:::Ut-~n.L@U~l/l,1@fA,LYLt[}llo~ 0dl9 

~tt-:rn~imLt-t-p~n@~mt l!:::Ut-~n.L@U~l/l,1@!ALYLt[}llo~ = ldl9 

1.,y1.,g,~w:::t(1t-@11s~u1~n@~mt :)/\d BfA,LYLt[}llo~ O:)/\d 

~tt-:::~~1mLt-t-p~n@~mt :)/\d @fA,LYLt!}llo~ D/\d 

LYLt~tu:::t(bt-@lls~u,~n@~mt n,~ra~nm!?;i@!ALYLt[}llo~ = O:)'ef 

~tt-:::~~1mLt-t-p~n@~mt n,~ra~n,m!?;i@fA,LYLt!}llo~ DV 

1.,y1.,g,~w:::t(1t-@11s~u1~n@~mt e,~ mh111,~11s1~n,ttLf1,LYLt[}llo~ o:i . " • 
~tt-:::~~1mLt-t-p~n@~mt e,~mrM~11s1~n,ttLf1,LYLt!}llo~ +:l . " 

LYLt~tu:::t(bt-@lls~u,~n@~mt )!sftllJ'~n.:::miw_£:t-@~Y1LYLt!}llo~ = 03 

~tt-:::~~1m1.,t-t-p11n@~mt )!sftlif~n.:::~11W_£:t-@~Y1LYU[}llo~ +3 

1.,y1.,g,~w:::t(1t-B11s~u1~n@~mt 1A~~~@11LYLt!J.llo~ = ov 

~tt-:::~~1mLt-t-p~n@~mt ~~~~@11LYLt[}llo~ w 
LYLt~tu:::t(bt-@lls~u,~n@~mt WIA.1:::t(1nt~~t'a~rt%1U~l/l,mtmLtU!}llo~ 09 

~tt-:::~~1m1.,t-t-p~n@~mt 1.11A.1:::t11ni~~r-a~n.ra~mtmu~111,11.,y1.,g,!}Jl.~ = +9 

1.,y1.,g,~w:::t(1t-@11s~u1~n@~mt u~111,11.,y1.,t!}llo~ = 05 

~tt-:::~~imLt-t-p~n@~mt U~l/l,1LYLtt}llo~ = +s 

1.,y1.,g,~w:::tfbt-B11s~u1~n@~mtc~nm!?;i:::~1rn~111,me,t~'l) t-Lk~@µ~~xLYLt!}llo~ = ow 
~e,t-:::~~1m1.,t-t-~!1n@~mt c~nm!?;i:::~11u~111,me,t~'l) t-Lk~Bµ~~xLYLt[}llo~ = +w 

LYLt~W:::t(1t-@lls~f.!:1!1n@~mi ~n,mj?;ILYLt!}llo~ = 0:) 

~tt-:::~!~mnLt-t-~!!}nB~mt 'tlnmj?;ILYLt!}llo~ = D 

l.,Yl.,l:.~tu:::!:.(1t-Blls~f.!:1!1n@~mt l.llA.1:::!:.(bt-@!l.f\tl'.,~MU'l~n.~LMLt!}llo~ 01 

" ~tt-:::1:?~1mLt-t-p11nm~m t l.llA. i:::t(bt-B!l.f\ t C,~YU'l~rt,taLMLt!}llo~ +I 

HO.l:)'ef:l NOl.l Vl\:/:)53 >I 



- lvlv -

...... 0 ell ii., ., u"' 1 ii ':lo n TrnTt..n ru'Vl "l! n-u~ ru nn bb uu "a'Ul1 fl1 ~ 
QI Q) 

0l. f11'.iATl..nruvrnh K lil1f1&'1\rl'.i \r\1l.l~n~ru~.:i1'UJ'\.J61 1Vll..iflil1b'1'll~'lli'.1'.i1A11'&'1\;lrlti&'l~1.:i'lleNf1'.i~Vl'.i1.:i 
~ I ' 

'W1ru0iH] l~m1.if~1'U'llB.:iu lvc.tGTio bU'Ubf1ru'l'li.'Wf11'.il"hmru 

lv. f11'.i A 1'U1 ru V!1A1 K ?11vif um ru~il.:i1'U nei &'1~1-!IV!'11 tJ'tJ'.i:n.nVl'.i1l.JB ~1 'U~ UHU 1 b~ E.11 n'Ulil~~B-!I bbtl f11"11 
~ v v 

nei?111.:i bb~f\~UW b.f1Vl 1 VloV\;l b"'il'U\911l.JGlf1~UJ~'lJB.:J.:!1'U,j'U bbf\~ 1 Vl?leJ\;\Ail'B.:i tlU?l\91'.i~b~n1V!'U~ bl 
~ 

m m'.il°11mruvi1l"i1 K n1vi'U~1moil'vil"\utiii Gil ~1bbvi'll.:ivin~'U\91B'U 1~tihlilm'.iu~bl"l~bba~n1vi'U~1vrv\'1 
' 

bfl'lJ~l.J~'UtS ( b 'l.l~cJU b-vltiu) 1 ~\ U'Ut:-ia?l1b ~"'ii nB'U bb6\'1~.:itl1t:-iaiil'Wu1 UArunulli'1 b'1'lJA.:J~V!°!J1 bf\'lJ~l.J~'UTI,j'U 
~ 

@:'.. 1Vf~"'il1'.iill1b~'Ub~l.JV!~B'1~'.i1A1A1.:J1'U "'i11f1'.i1A1~e:i'1u~1.:iv\'1~ruru1\9lf1fl.:Jnue:li1~1.:i b~BA1 K \911l.J 
'U qi QJ 'U 

~191'.i6'11V!~'\.M'l'U nei?111.:iJ'U "l b 'Ub~B'U~?i.:iii BU.:11'UiJA1bU~tJ'Ubb ua.:i1 U"'il1f1fl1 K 1 'U b~B'UbU~'ll€Mtl'.i~f11~'.i1A1 
mnn11 c.:% ~'U1tJ 1~titl1bQ'V'l1~?i1tJ~bn'U @:'.o/o mr\'1'U1rutJ1'ub~iivi~eia~l"\1.:11'Ubb6"1bb~mru (l~tihifi~ C9:'.% 

bb '.if1 b Vl) 

cf. 'l'Llmru~~~u~1.:i 1:J?11m'.iriv\'1m'.inei?1~1.:i1Vlbb~1b?t~"'il mm~tJ~nm1'Llli1ruru11~miJ'UA11ii~~ 
~ v v 

'lJei.:i~~'\.J41.:i 1"11 K 1911ii~\91'.i~1.:i 1 ~"'il~i11m1~'Um'.i1°11'U1rul"i1.:11'U 1vi'1oil'l"i1 K 'lJei.:ib~'€l'U~~V11tJ\911iim~li1qiqi1 vi~ei 
1"11 K 'll'€l.:Jb~B'U~?i.:iiieirn1'U"'il~.:i bb~1bb~111"11 K lli'11~"'il~iJl"l1.JeitJni1 

~). m'.i"ii1m~'Ubb~a~.:i1~ 1 Vf"ii1E.Jl"i1~1.:i .:11'U~e:f fu41.:iv\'11~\b~a~.:i1~ 1911ii~ruru11 tJnei'U?i1'Ul"i1.:i1'Ub~ii 
~ v v 

V!~BA1.:J1'Uf\\91f\.:J zj;i"'i)~A1'U1ru1~~m~BV1'.i1U~'lli1'.i1A1l?t~nei?t11.:i ~.:itl1ml"\'1mruvi11"11 K 'lJB.:Jb~'€l'U~?i.:iiieiu.:11'U 
' .:i1~J'U "l b tJ'U~ bb 'll'U€l'Ubb~1 b~ei1°11'Ll1rub~rn ~ii 1"11 Vl'lJB"vl1A11ii191 na.:i b~ei.:im'.i b~'Unu6'111!n.:iutJ'.i~mru 



- lvm -

U'Vlilt113JC9113JbBn1il1'a't.h~n1~'a1\Dl1©b~n'Vl'aBcUnd Ce-bidding) ollB @.b 

"e:J bli1'U eJ'a-1 l'l1'vlih.Jlil'lh~ b£16UcW~'UI n'U" Vll.11tl1"111l.ll1 'Ul"ll"\6lti'S'Sl.lmVl~eJtJ&i'Ul"ll"llilvl b-rr1 b?l'UeJ'S11"11 b~eJ 
" ' ' 

fo~ 1-:J L 'Ll f11 'i'lh ~l.16'1~1.:J'lleN mii b um~'il6'i1'Ll Mb~tl hH11"1 tl'\111.:J l'l'S .:JVl~eJ'\111.:JeJe:Jl.I b 'U fi''il f11'S'UeJ.:J'\.Jl"\ 1"16lti'S'Sl.I mVl~ei'Ll&i 
" " ' 

Ul"ll"l6l~'Llvi b'LJ1 b?1'Llm11"11b~ei1'u-.U1.:i1 'W m-a'\.J-a~:w61~1.:i'lJei.:iml.l1 'UA'i11 b~tJ1 n'U 
' " 

n 1-sil6'i1'U 1~ b~ t11iH11"1tJ'VI1.:i1>1-s.:iV1~eJ'VI 1.:i-eJ m.1'UeJ.:J'Ul"ll"l6lti'S'Sl.l"11V1~ei'Ll &i'UAl"l~wi'.:i mh1.rr1.:i~'Wb~bbn 111-svl 
' ' 

u A A 61'B 'i'ilWn'Vl1 e:iu ~'Ul"l l"l 6'1 ti\'.:i n~11ii m 1l.161'l.l~'W5n'U1 'U~ n~ru~ ~.:i 191 e:i hJtl 
' ' . 

(Gi>) iJ1"111l.J;;;'l.l~'U5n'U1'Ub~.:iu1V11';i 1"1t1~~"1m-s '!X'U6'i1'U~~"1m'i m'il.lm1~~"1m1 ~u1V111 Vl~e:i~ii 
'U 'I 'U 'U 'U 'U 

B1'UT'il 1'Llfl1'i~1 b U'U.:J1'U b 'Un"il f111'UeNu 1"11"16'lti11l.l"11Vl~B'UB.:JU ~u l"IA6'!11tJVl~.:i ileJ'1'U1"iJV1~B?11m1ti 1 off ei'1m"il b 'Uf111 
' ' 

u1VI 1'i ~'91 f11'i n "iJ f111'UB.:J'\.J 1"11"16'! ti'i1l.J "11'\ll~eJ'UeJ.:JU ~'Ul"\1"16'! B f111tJVl~.:J Vl~eJVl6'!1tJ11tJ v1 b?l'UeJ'i1A1 b '!Xbbn ml.I bb6l~er 
' ' " 

1'1Xu1n1'i\916'!'1eo1nG11.:iBb~n'Vl1e:iun?11'Um1'\.J1~l.IG1-.J1.:i~1t11~uuBban'V11B"un~l"lf.:itl 
" 

(lv) ii 1"111l.!61'l.l~'W 5n'U 1 m ~.:i'Vl'U 1"1tJ~bU'W'IX'U6'i1'W1 'LI'IX1.:i'IX'W6'i1'W?11il ru Vl1 e:i ~ b U'W'IX'W6'i1'U hl~1n"11"111l.l-ru 
'I \I 'I 'I QJ 'U 'I 

~"1 b 'UVi1.:i'IX'U6'i1'U "11ti' "1 Vl1e:i ~~e.JVl'U "i1ti1 Vln l1 t1u1~vili\'1 rl"1V11eiu~~'Vll.IVl1'll'Ll~1n"1 b llt1Vf'W6'iTw1 'W'IX1.:i'!X'U6'i1'U?11tl' ru 
'I 'U 'I o~ 'I 'I 9J 

V11e:i'IX1.:i'IX'U6'i1'U ..J1n"1 Vl~m u'Ll~~e:iVim1t11 V1ru1 'Uu1~'Vl"il1n"1V11e:iu1~vil.JV11'll'Ulil1n"1 Bm1t1V1tl.:iV11BV1mt1'i1t1~ 
'I 'lJ 'I (LI 

b?1'Llm1r111 'IX bbn ml.I bb6l~e'.i"l '!Xu1m'i1>1m"1 nm.:iB b~ n'Vl1e:iunr.'11 'Uf11'i'll'i~l.IG1-.J1.:i~1 m~uuB b~ n'Vl'ieiun~l"lf .:itl 
" " 

r1111 "e'.lt1eiVi'U11f.11'Vlru,, 1 V!V1mt1m1l.111 
" • QI 

(n) mru~br.'l'U€1111"11vl:J:Je-rn'\.J1~ btl'lltl~1l.Jrl'U'i~Vl11.:J~br.'l'UB'i11"11~1tlfl'U Vll.11tll"l11l.ll1 ~(ie:i'!X'U zj.:i(ie:i 
'U 'U 'U 'I 

'!X'U btl'U n11 {13 crn~ ~i'iu'!X11 'Un "ii m1i!'UV11e:i b 'Uel m16'i1'U 1'11l.l~ l"I ru~ m'il.lf11'il 1~1tin11~r.'!"1 b ~'Wr.'ll.l l"ld'iDWf111"l 
' ' 
n1V1'U"1cl'mfon"iJm'iu1.:i'll1~bn'VlVl~Bu1.:i'Um"1 

('U) f1'iru~b?l'UB111"11~iJe.J61'\.J 1~ lt1'1Jtl ~1l.J rl'U 1~V1-J 1.:i ~ b?l'U €1 'i11"11 rl'\.J rn '!Xu1n1'i 1'16'11"1 f16'11.:J 
" " " 

B b~ nm11u n~ Vll.11 t1m1l.li1 ~~B'IX'Uzj.:i(ie:i'IX'Ubn'Ll n11{e:it16'1~'!X11'Un"ilm'ii!'Llvt1e:i1'Ue11>1116'i1'Ll ml.l~l"lru~m'il.I m111 
" ' ' 

~1tin1'iVi' ?I '91 b ~'Ll ?ll.J 1"111'1.l'i ~ f11 l"l n1Vl'U '91cl1V1-run"il f111'\.J1.:J'll'i ~ bi1'V1Vl1 €l'\.J1 .:J'U'U1 "1 
' 

(m) ilm1l.lr.rl.l~'U5n'U1'Ll~n~ru~1'1l1n'U1~V111.:i (Gi>) bb6'1~ (lv) b"1t1~~"1m1 '!X'U6'i1'U~~"1f11'i m'il.lm1 
" ' " 

~~"1 f11'i ~'\.J~V11'i Vl~e.J~iirl 1'U1"il b 'Uf11'i~1 bU'W.:J1'U b 'Ufl"ilf111'Ue.J.:J'\.JAA6'!5'i'il.1"11 Vl~BU~'\Jl"ll"l6'l'i1ti'Vl'l1.:ib U'WVl'W'611'Wb 'W 
'U 'U 'U 'I 'I 'I 

'IX1.:i'!X'U6'i'm?11il ~LJV11e:iiX1.:iVi'U 6'i1'Ll"il 1 n'91 Vl1e:i b ll'U~(i e:i'IX'U'i1t11 V1ru1'Uu1~'Vl-oJ'1n"1V11Bu1.,;''Vll.JVl1'll'U-oJ'1n"1 Bm1t1V1~.:i 
q v 'I 'U 'I QJ 

Vl1e.JVI~ 'l ti 'i1ti~b.if1 b?l 'U €1111"11 b VI bbn ml.I bbG'l ~ m Viu1f11'il'16'11"1n6'! 1.:JB ba f1'Vl 'iffW n'G11'Un11tl1~l.16'1~ 1-:J ~1 tl'i~'U'\.J 
" " 

foan'Vl'ieJ\Jn~ri~.:itl V11e:i1'Uut1n~un'Ll 
m'i 1?1' 1-s.:i 1'11 bb V1Li.:i m1 b U'U'!X'U6'i1'U Vl~m .if 1t1e:i'IX'Util.:in~ 11.if 1.:i \il'U'Ue.J.:Jl°lr.'ll.l'if.'I Vl~Bu 1>1'iv1tr.:i1ilu1'i6'1u&im1~ 

"I q 'U 'I 'I 

'UB.:J'Ul"1rlG1°l 'Ll (01) (lv) bb6'1~ (m) 11Xt1B11bU'Uf11'i~1'i.:J1'11bbV1U.:if111bU'UVJ''U6'i1'U Vl~Bm1t1BVi''U'Ue.J.:J'\.Jl"IA6'!~.:Jn~11 
'I 'I 'I 'I 

1 'U mruul"\1"16'11"11 offzje:iul"\l"\6'1~'Ub ll'U~~"1m'i '!X'U6'i1'U~~"1m1 m1l.lm'i~~ "1m'i ~u1V11'i~b ll'Ll'!X'U6'i1'UV11ei~ 
'I 'I 'U q 'U 'U 'I.I 'U 'I 'U 

t1e:iVi'U b"1 tl~l'l'UbB.:Jb umTI oUeJ1'U1"il b 'U f111'1.J1Vl1'i~ bbVJ"il1.:i Vl1 €1 b U'Uvt'U6'i1'UVl1e:i~t1e:iVi''Llv1 bb Vl"i11.:J'Ue.J.:JVi'1.:iV!'U6'i1'U Vl1e:i 
q 'U 'I 'U 'I 'I l 

~ QJ 0 QJ ~ ~ QJ o QJ ii I d V V I c.I ~ QJ 0 QJ c.I ~ QJ 0 CV d 

'U'i~'Vl"iJ1n"1 Vl'ieJ'\.J'i~'Vll.IVl1'll'U"il1n"1 bb6l1bbl'lmru bb6'1~V11.:JV1'Uf.'11'U '\ll'je.J'l.J1~'Vl"il1n"1 V11Bu1~'Vll.lV11'll'U"il1n"1'\/l 
' b~m.LJ'e:i.:i 1~bf.'l'U m1 l"l11Vibbnml.J1 'Wm'itl'i~l.16'!~1.:il"\'i11 b~m n'Ll 1 Vit1B11er b6'1'\.Jm11"l1V11e:i~ bf.'l'Ue:i.:i1'Ui!'Wiil"l11l.J ~"~'U-6 

" " " 
n'Ul'l1l.l (01) (lv) Vl1e:i (m) bb~1bb~mru 



- ~cs'. -

"m-aoU'wi"!l11.:inTm"ll.:i-U''U-a1ft1eifl1.:ibtl'Ut'i':i'nl" V1iJ1t1m1iii1 m-avi~bG'l'Wm1ft1-a1t1V1tl.:i Vl~eJV1'G'l1m1t1 
" 

m~vh m<Jei ~1.:i 1\91 1 eJ'm ll'Ll m<J'1J \91'1J11.:iV1~m ll'Ll ~tl G'\11\0lVl~ei 1~ b u\911€1 mG'l1 '!Xilm1 bb 'll .:i'1J'U111°11€l~1.:i b llwfi1ii hi 
fll"J b?l'Ue)"J1All>ieimii 1~i1"il~m~v\'11\9lt1 m1G'liit1€ll.ln'W Vl~ei b\9lt1rm 1'IX'lrn1'IXVl~€l-S'll1Til~1 iX b~tin-S'U 'Vl~'tlt1€lil"il~1''ll 

b~'WVI~ e)'Vl~'\litrn'Ll V1~eitl1~ btl'UU~'Ll 1\91 Vl~ei 1-if rh~.:itl<J~'Vl~~1tl V1~€l'llii'lli1"il~ 1.ff nTiir.:iu1~'V1~~1t1 Vl~eJbbG'I \9l..:J€l1fl11 
' " ' 

eY'W Lum V1;-i Vl~ei m:;v\'1 m11\9l b\9l tJWiJ~\Pl ~.:i-d' L\91 tiil1 \Plf.l1JWG'l.:il°i~"il:; bbG'l1.:iV11\J1:; 1ti'Utl1 'W1~V1i1.:i~ bG'l'W€l'J11°11 
' ' " 

~1t1fi''Ll Vl~m~m.h:;bti'Utl bbrt~bG'l'Wei11m11t1V1-d.:i11t11\9lbU'Lle:iil~'VlTIYl1~rufl11numii V1~m~eiV1~rn~t1.:im1LL'll.:i'1J'U 
'U 'U oJ"'t: 

111°11mh:i b U'U5':i"Jil Vl~eJ b ~eJ 1iXLn\9lm11~ b tl~m.Jmii b\9ltiii1-tlb U'W 1 tJ1 'U'V11..:J'Lh~nm.J5':in"il'IJ n~ 
' 
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be:Jm'l1'abb'W'UVl11:Jbe:Jfl'6'11'aU'a::m111-a1\Pl1:ij1~ -ifei G>.G>o 

'a1tlfl1'a~1'Ubbli'l::b~e:J'W1"1.J\liNfo..ij'1~~e:J~-!'Ue.il1l"l.Je:J'Ub'U\Pl113.J"!l1'a\1l'UffVde:J~"l.Je:J~~1'U..ij1~ 
'U • 

'Vi~e:J\Pl'J13.Jb~tl'Vi1Ufl1tlb'Un1'Vi'U\1lb1li'l1 
ii d Q,I d d 

'th::n1111-a1\Pl1:u1~bli'l"l.l'V1 _____ 9-1_o_,e.b/_m~--/~_<.t1v.~---li'l~1'U'Vl ____ ~_Q __ ~_'WJfl3J_JKJ~-~-------· 

@. .rn!!l'Un1V1'l.J111 1m ti 
~r'U~ 1 'l zj .:i bl?lvl1-#l' 'IJ 'IJ 1~1.:i tl'U n'a3.l'\/11'l'VI m .:i "ii~~ e:i.:ir'U'u-a~ tl'Wfl113.!'l111 \?\'U fl '\l'l~ e:J'l'1Je:J'l'l1'W~1'l 1'113J b~ e:J'W 1 'llv\ rl1Vl'W\?\ 

mt11m~t1~nm 1:1.h'.ie:it1n-:i1 l£J u °i!u5\?\"i11fli''W~rrn..1'V11.:i'Vlm.:i1~1umiunu t1m1'·1,m'W~1.:i1>rn..1 .rre:i l£J bbfl:: .rreJ (,11 

kl. mf.1_1'1,U:b'!!!_'IJ\11 Gl U 
1£J. (9) .:i1'WA''Uvrn~'U (11'U'U~'U) 

1£J.1£J '1'1'Ue.'.i'l'Vl1'lflfl1.:i 
'U 

\£J.(,11 'J'1..:J'J~'l.J1t1J1~1lll?l1\9ll"le:J'Ufl~l'l (Concrete) 

\£J.C.: 1Vl~'Vl1'1flfl1..:i 
'U 

\£). tt fl 1l?loii1..:i'\ll 1.:i bbfl~fl 1 \?l l"lfl?! ~'V'l1'U~1i1:n m':ille:i.:i n'U m':i nl?l b '1!1~ 
1£l. ti fl'W1~'U~l?l (Back Slope) ~1il:!Jfl1'~1'.Je:i.:in'Wfl1';inl1lb'1l1~ 
\£).ml ·:n'U'l.J fl fl VI ru 1 

'U v 

\£). ~ 'I '1'U 'll fl fl~ 'W 1~ 
'U 

h~ ..:i1'U~b~'Wll?lt11-il~'lltJl?l l ';itiflmbn1 
'U 

®.C9lo 'll'W'Vll~v\'11'\J 

(,11. JJ1t1-1'YoJ_'ltl'\.J111 (,11 ti 
e:iumru~1'lll'Wm';i~111~.:i1vh~1bb?1.:i?111.:i bbfl~ 1 vl~ruru1ru"il';il"il';i timi''W'VlfleJl?l 1 vlvh 

' v v 



- l!J'o:l -

be:Jml1';ibb'U'UVl1l'.lbe:Jflfl'l';iU';i~n'J~';i'Wl1~1~ -ilil ®·®® 

b~il'U 1 "ll fl1';ibi;i'Ui) bb~'U fl1';ivl1 ~1'1.J 
tJ ii d CV cl Q 

';i~fl'l~';i1f'l1~1~bt=i"i.l'V1 _____ 9-'\n,e.b/_ro_~ __ f~_~i;;;: ___ t=i~'l'U'Vl ____ ~_o. __ 3,l_'WJfl~.-~i'.fi>-~-------· 

.n 1CJ b '\.J n1V1'\.Jl?l';i~ CJ~ b 16'l 1 ______________ v-P _____________ 1'\.J ii'ui;ll?l'il1f1l'U'1.:iirnJ1 'W?lqi qi1~-r'l.J~1~1U~~ei.:i~1?1v\'1 

bbe.J'U nT~v11-:i'1'U ~-:i 1 Vf ~11~1-:il'l11 "il?leJU bbG'l ~ bbe.J'\.Jm1v\'1-:i1'U ~-:i ni;i11~eJ-:i1~-rtm11l.l b ~'W"i.leJU'il1 n~11~1-:irieJ'Wi\i~"il~G'l-:i 
~ ~ 

d 0 11 i.I 

lJ eJ'\111-:J 1 'U b WI 

bbe.J'U n 1';iv\'1-:i1'\.J "il ~ ~eJ-:i bb6'11?1-:ici'1 ~u.ff '\.J l'leJ'W bbG'l ~'li1-:i b 1m~ 'il ~vl'1-:i1m1,\9\6'l~11 EJ fl11l'l1l.l~qJqi11 Vi 
A1ut11'1.JoiJ~1 b'il'\.JbbG'l~ I, Ut! 1 u1~ bWI CJ-!11'\.J~-!!Vll.Jl?l~eJ-!1 bbti'1b6'11"ilu~mrumEJ1 t!rl1Vlt!Wlb 'JJ;\1 

~ 

"i.leJ.:JiKt\]tV,1 

1t!mruiJm1l.J"il'1 bllt! ~eJ.:itJ1u bbe-..lt!fl11vl'1.:J1t!b t! 1~Vll1.:Jfl11vl'1.:J1t! ~-ru~1.:i ~eJ.:J bG'lt!eJ bbe-.Jt! fl11 
~ 

v11.:i1'\.J~'l.JZ'l.Jb Viii 1,1,r\~11~1.:i b ~eJ 1 Vf r111l.l b~t!"i.leJUneJt!'VlflA~.:i 
~ q 
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bBfl'6'11'rn'U'UVJ1mein'6'11'atl'a::mt1l''nl"l1~1.:i~'UJ~5m'a'Vl1.:ifilb~n'Vl'rnun'ii1 .[)ei G).G)co: 
't.J II d cv ,d q 

'a~fl1{9l'a11"l1"il1.:ib~"!.l'Vl ...... ©.O.,eb/.ro.c:9 .. ~.~c;::9 ... ~.:i1'U'Vl ____ ~_o._ll_'WJ!")1J .. 1u;J~.~----···· 

b\,'\J'IJ\,b~'UU1t1'lh~'1l1~l.l~'WB.:J1'Wriei?1~1.:i ~e'.J{u~1.:i"il~tilei.:i~\9l'Vl11,ba~~{91Jf.:il?l1iiiiW! 1"11lJ. 
• ' 'U 

.dliu.t:::I d Q.I 

1,iim'W'Vl lvlv iim1Aii ivcrcr<9) 1,ba~'Vl 'W1.ocrocr/1lvlill a.:i1'W iv~ iim1Ai1 ivcrcr<9) 
-··---·--

tl~~fl1A 

I 
0 ~ ~ 

~1i.m-:i1'Ubb6l.l'N'Vl'1-!1Vifl1-!ll911n'Vl <P> fl'j:W'VJ1.:JVifl'N 

fa'a.:Jfl1';j 

- ------·--· 

., ' " 
~n'l"Jru::{l1'WflB'6'111.:i 

.,., " 
e.J';i'U"iJ1{1 
'U 

~ruru1Vi ., ., 

'a::t1~1, 1 mri ei'6'1~1.:i 
' ' " mnei'6'111.:i 

" f.l.ll"l'J'Ufl:l.l.:)1'W 
'U ' 

" ' " f.l.16ll1tlf.l.ll"l1'Ul"lll 
'U 'U ' 

"' " f.l.16ll1t:Jf.l.11"11'Ul"lil 
'U 'U ' 

l91.th:w~a.b.:J eJ.bi:leN ~.l911n 

bl"l':i.:im1~.:i1,?1~iinT~A'1 f\1':ia.:J'Vl'W ~~'W1fl1':il"liJ'W11"liJ 1~uufa~?1~n~ 
' 

1,1,a~~.:ie51mt1A11i1?1~mn1VfiJA11iiY'l~eiii1,~mei.:i~um1'llt11t1t'11vi1.:i1,1'11~~n"il / ... 
.:11'W\j1UJ~'Vl1.:i~11,1,ei?1~!;Wl b\9\tllTI Pavement Recycling 'V11.:JV!m.:i'VllJ1ma'll <9llv 

l'l€l'Wl"l1'Ul"lil oro<9l l'l€l'W 1,\ll;;:i~llJ1 - ~1n 1~m1.:i nii.lillo+cdeict - nii.lill<9l+~o 
' 

~1u;;:i1,IJ.lVlei il1bi1eibilm~1n "5'.:im191~1n 1~t1~vi1.:i <9l.cs::cs::ct nii. mmru.:i1'W <9) mA.:i / 

~f1.<9l/ 

<9llvo l'W 

/lvcfb~ \,~iJtil'U 

<"" 

b'Vl':i. 

b'Vl':i. 

b'Vl':i. 

,, 
?i'U?l\91 

' 

i;l1tl'tN1'W'6'1'W1:!.l/b'U€lfl: 'Vl'a. b 'Vl1?111. 
--·---· . --·----

1,..ij'1V1u1vi'U~~'Vln1"11me'.l~'U~1.:i 1 vi1. 
--.. -- --- . I i/ Jf 2/ 9J .Q Q I 

.:i1une:i 1;1'~1.:i-a1t1u6t-a1.:i~'d1:1 b.:i'U.fl1~6lJ B .:iV11u 
------ ---

V1mmV1111 e'.J-S\J~1.:i"il~tilei.:i~191'V\'1tl1t1tl1~'1l1~ii~'W'5~.:in~111,1,;;:i~&\191Jf.:iu1ti 'll'W1\9lhlueitin11 lfil.co:o x co:.c:;;o 1,iim 
----···""''l"'U 

(~'Wu1t:J~tl1b~'W 1Pi'1V1tl'.:i~ei~"!.l11) ru "il\911,~iiti\m1,;;:i~"il\9l~'WM1'llt1.:i.:i1'Wriei?1~1.:iei~1.:iueiti iv '1l\91 bl9lt11Vf ~muAm1'W 
'I 'I 'I 'I 'U 'I 

1. tl'We'.f 1~1V1'Wr.r•i1\91~\91 Jf .:i 1.1.a~\Y\'11. 'Ll'Wm11Vf1.1.Gi'11.?11"il riei'W;;:i.:ilieiv11.:i1'W 
'U ' 
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bein6'11·rnuuVl1meimn:rt.J':i~n'lm1F11:ij1.:i oilei @.@& 

d i/ I 

b ':iel.:S fl1':i"il1.:S°ll'l.:S 
ii d QJ .cd Cl 

th~n'lwi':i1F11"i11.:ib~"ll'Vl _____ ~Jl«;bLm~ __ /m«);;it;; ___ ~.:i'lu'Vl ____ w_o._ll_"U1ft3::l .. oo~~-------

.m tJ'VllK.:i\J 1n1~iim':i~N'W1~~tWV,1~1.:i bb~1 ~1~ ~-r'U~1"1 btn"l1'W-Jf _,V1~l>lV1~e:i bb~'\.J1.:i'6'!1'U~1~a fl!f1!1 L 'll-.[1_,'ll1.:i 

1 ~ e'.i~'Wvl'1 B rw1 ew1 Vli'.1.:i b 1 'Ll bb~ m1~1.:i'lh.:i.:i1u bb~'U1.:i?l1'W~l~-r'U eiu n 11 ~ b ll'Llvtu.:i~ mnm:f-;h'•ih.:i bb~1fl11~e'.l-h~1_, 1~ 
'll qQ~ \J \I 

B'Ll un~'l ~~"1.:i'li1.:i 6b~'U1.:i?l1'Ll\?1'.:imh1J'Ll hl 6 U'Llb vi~1 ~ e:J-ru~1.:ivii;i~Yl'Ll\11flm1~-r'U~~'llei'Uvt~m~'tiu~V1iJ1~~1~ 
'l. QJ q 'U q 

!Kru ru 1 lbG1~e:r·fo~1.:i"il~il.:i l"l"l~ei.:i-r'U ~~ 1 'Llm1ii~~ bbG'l~A11iitl1~m'Vl b~'Ll b~B'llei.:ie'.i'-r'U~1.:i'li1.:ivt~B'll'i:l.:i~1b6 'Vl'Ll'Vl~B 
Q.I OJ 'tJ \J 

G'lfl~W~ei.:ie'.f1\J~1.:i'li1.:iJ'Ll'\llfltl':i~fl1':i 
'U 'U q 

fl 1i.ue'.i'fo~1.:i 1 t1~1_,'li1.:i.:i1'U6b l?im.:i?l1'Ll 1~ tiil 1tJ'Llm1ii 1 m11Avii1.:i e:r-r'U~1.:i ~ei.:i'll11~ ri1'1.J-r'U 1~66ne'.111~ 1.:i 
~ ~ ~ 

b ll'Ll 'if Tu ')'U b~'Ll 'l 'Ll eY ~ 11~B t1G'l ~-- ____ @_\§;l __ (ijv~JJ-~J _____ 'll ei.:i1.:i b~'Ll'llei.:i.:i1'Ll~~1.:i'li1.:i ~1ii!K t\.J ty1 ~.:i'iihJ ~wi?i'Vl5~11~1.:i1 'Ll 

m1ueJm~n?i'qiqJ1 
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belm'l1':ibb'WUVl1tlbelff~1':i'lh~n'l~':i1fl1Bb~fl'Vl':ie!iln~ -iJei Gl.Glb 

bie:iu1"!.lm-a'iii1'-lfi1-:11uti1'V11-:1 
ii .d OJ.d .c:t 

tl':i~n1~':i1f'l1"il1-:lb~"!.l'Vl _____ ~n._~b/_m~--/~-~~---~-:11u'Vl ____ ~_Q __ 3,!_'U'.'lflt1 __ 1';1~-~-------· 

f1TH'i.Jn"ii1tJ~1.:i1'U~1'V11-!l ~€1-!llJt:.H;'lf11':i~':i1"il?l€JUl'l11lJb~tJU~~1'V11-!l (Surface Tolerance) ~1tl 

bl'l~eNil er'l1i1 r; 'l 1:W b~ tJU'1lel-!!~1'V11-!l'lltJ Wi':i11 b ~'W (Walking Profiler) bW!tJ ?i1'W~':i1"il?lel'Ubb'1t1 bl'l':i1tiA''V11.:i1mmca:w 

0 o; 1 di d d1 ~ I 6l Q.I ii .c:i I QJ .c:i 
?l 1'U fH'l'U 'Vl 1-!!Vl !;11-!l 'W '\f'l 'W 'V1 'Vl bl°l ':i-!l fl 1':i "1 ~-!!el CJ bb'1 t b 'W f\1':i ~ ':i1 "il1 WI "ilt ~ el-!l:W l'l 1Wi'lJ'W l'\11:W'll ':i'll ':it ?l1fl '1 

" ' 
(International Roushness Index, IRI) #\.:id 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 

~fl~illt'Vl1-!lb':i'1J11'\ll~ rh#i'6ll-Lll'l11:w'll':i'1l':it?l1fl'i:1, IRI (m/km) 

~1"il':i1"il':ibb~6'1W'i:1~ I ~1"ilca:;ica 
l'IB'Wfl':i~ ~aunca~ 

'Vll-!l\Wi.:J 'V11.:ivf1 hi s®.ct shct 

mtFileWl':i1ltJ'Wl9i' m'Wvf11tl shct s®.ct 

'\11'1.:J 1f1.:i1tn'Wbb'i:1~mwi.rr'W R<cto :w. bbt;it 6'1t'V'l1'Llfl~rn11 CJm1umca1wi tim1'Llm':i1wi 
---- --·-----

~'Ll~:(}.:jVJ'l\?ltJ~m "5'.:iV11'wi\:J~m\1 ~.:iV11'wim1611?1 ~.:i'Vl1wi tJm1'Wmca1wi tirn1'Wm':i1wi 

?l\11!;1 bb1;1~..;J.:iV11'~?1.:i'lJt;i11m'll~ er el'1b.flB f'B eJ'1b.flB"il~'Wt 
" 

eJ'1~.nm'Vl'V'l1 eJ1b.flel'W1'Vl1 e1'1b.flel?ltu1t!BCJ bb'i:1tB1b.flelG'WbWJ1 
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be:imnm'l.JuVl1me:inii11";i'll";i::m1~";i1m~ban'Vl";ie:i'iln~ .Ue:i coMi!l'll 

V1i!.:i~eib~ei.:ibb:ij.:i~'\.J~'\.Jm";i'l,~F111~Eimrn~'l,m.U&-1~\9l.flru'1"!1ei.:i1";i.:i.:i1'\.J&-ifil~bbe:JfloWli'l~mmn~\9l 

1't1-vi _______________________________________________________ _ 

b~ei.:i bb ~.:i 8mYt1m11vtF111iiEl'\.Jtieiii1 V1'1offt:-J~\9lnru'V1"i11n11.:i.:i1'\.Jt:-J?1iibrn?1'Ni;i~F1e:it1f1~\9l 
ci "2.1 0 

L 1tl'W t:-J€11'U'l!'Jf\11LL'U1.:J'Vl1.:J'\ll'11.:J 
'll ----------------------------------------

.:.. .<:::I I 2.1 0 Q.J .::!ii Q,J ci C.. C.. 0 

G'l.:J'Vl?l.:Jl.11\91'W ®. G'l1L'W1Vl'W.:J?lel'i'U'i€1.:Jf\11"illil'Vl~b'\Jtl'W'W\9l'\Jl"11"1'1 "il1'W1'W C3> 'tllil • • 
h cl1L'W11uB'Uru1\9lu1~fle:iun"iJm1b.:i.:i1'U (1.:i.<t) '11mt1 (9) 'tllil 

• v • 

h1cJV1u.:i~mnJ'uD u~~'Vl/vt1.:iVf'W?i1'W'11nlil 1 wi ti 
"I ----------------------------------------------------------------------------------------

.. ___ ... ___________________________ ~lJeJ1'W1"il°Vl1fl11 Lb 'Vl'W zj,:i Lum~ 1'1J ei.:i 11.:i.:i1'Wt:-J?ll.I LbB?l'Nmi'FIB'Wn~\91 LL'1~ 1~-ru 

Btt11r1\9l 1 Vi'LJ1:; neJu n"ilf\1111.:i.:i1'U~nl'i'e:i.:imiin{)VlmtJ 'UmL~.:i~'Uti''Uf\111 Vlm1ii~'Wtl€1l.I tvr t1~,;-'Vl1Vi1.:i~'LI~1'LI"il1nlil 
1-tit:-J~ \9l fl ru'1f°i ~1n11 .:i.:i1'Wt:-J?lmLB?lwi;i l9i'F1B'W fl~\91 LL'1~ ~'W tJ'W"il ~ 1 VI f\11?\tJll?l'W'W~lil'G'i.:i ti1.:i LLeJ?l~'11'11"1B'W fl~\91 LL~~.:i1'W~'LI • 
1~Lnm·ue).:i L~B 1 VI u~~'Vl/vt1.:i~'U?i1'W'11nlil ___________________________________________________________ J-tib 'W fl 11 ~1 L il'W m11m .:i f111 

.:Jl'W f) e) ?l ~'1.:J/ .:i 1'W~1.:J b Vll.11Vl1fl11_ ---------------------- -------- --- ---- --_\9\ll.I Lb '\JU LL 'U1.:J'Vl1.:J'\ll'11.:J_ -- .. ----- ----- ---- -. -·--. -- -- -- . -- ----- ----.ru 
'\111.:J'\lli;'l 'l .:JVl:W '1 tJ L'1'1l ___ . __ . ________________ \91 €1'W ______________ . ____ . ____ . _ .. _ ... _______ . ___ .1~Vll1.:J fll.I ._ ... __ . ______ . _. ____ . ____ . _ ... _____ . _ ... ___ . \91'1 €1 lil 

1~!'J:;L 1i;1 '1fl'11rleJG'l~WlleJ.:J b\"1'i.:Jf1111'1.:Jf16'\11otl1.:J\9l'W 

15.:iL~tJ'Ll8'LlcJ'Ll:IJ1L~el'V111ll 

... "" 'U€lbb?llil.:J\"111l.l'Ulltl€1 

(_ ___________________________________________________ ) 

e'.fljeJ'1'Liwvhfl11LL'Vl'Wll~~'Vl / vh.:iVi''WG'i1'U'11nlil " . 
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bBm'l1':ibb 'U'UVJ1mBn'611':iU':i~n'J Vl':i1f'l1filb~flVl'HJUn'61 ifo @.@~ 
bb uu bb r;i (;1-:J bbe-J'Wvivi ~-:i 1 -a-:i-:i1'lm m.1 bbB6'1W fl~ f'I e:i'Un~~ bb'&'I ~b%1'Uvi1-:i'1J'Ufi-:i"il1n1-a .:i.:11'U ~'61~ bbB'61Wfl~ f'I a'U n~~t1.:iM .:i n'6'11.:i 

'1Jel.:J bf'l':i.:Jf11':ifiB'61~1.:J 

@.) bbe-J'Uvib6"'UVJ1.:i'1J'Uci.:J 
... -··--·-···· .. ----------------------------------------------------~ 

h) ~1':i1.:Jbbf.'11'1.:i':i~tl~Vl1.:i'1J'Uci.:i-a~'Vl-J1.:i 1°:i.:i.:i1'U~'6l~bbB'6l'VJ'6'1~f'IB'Uf1~~ t1.:i~.:Jf1'6'11.:ibf'l':i.:if11':iOB'61~1.:i 

~1~~~-! - bb'Vl~.:t1~~ 'Wtl~"ll'IJri.:t ( m.1.) 
.1-

(j)_ \lh .Vl'li.:i~~.:i b-;i.:J.:J1'Lle.J?l:w bbe.J?lV1'1~fle.J'Uf1~1'1 

Vl'1. n:w. offset n:w. 

~n~ (Latitude, Longitude) 

i!:i. \l\'·1 .V1ti.:iM.:in'11.:i bfl';i.:Jf11';ine.i?l~1.:i 

'V1'1. n:w. 

'Wn~ (Latitude, Longitude) 
I cf d V 

'V11.:J'1J'U?l.:J ·;;nn Plant mn.:in'11.:JVl'U1-!11'U m. b?i''U 

'\'1'1 n:w. -

'Vl'1 m.J. - 'V1'1. m.J. - -

: 'Vl~ ·---- n:w. - 'V1'1. n:w. - -
i 

i 'Vl~ n:w. - vm. n:w. - -

'Vl~ ____ m.J. - 'V1'1. n:w. - -

':i~t1~·vn.:i'1J'U ~<I "il1f1 h.:i.:nm.J'6111bbB'61-W~~f'IB'Ufl~~ ~.:i ~.:in~1.:ibf'l'Hf11':inB'61~1.:i -
*vi~1m~~ - bUmilu'V11.:i~-atJu-a-a'Vln'611:wTrn~.:ieh'W1~ • • 
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bbt:.i'W mca'I. oil~i;:i \?lvit:.i~~m 1:1 'I. 'Wth:: b 'Vlfl • 
21' .d Q,I d q 

'1Jca::n1\?lca1R1"il1.:ib'!i'l°ll'Vl _____ 9-1Jl._e.bL.m~--l~~~---'6'1.:i1'W'Vl ____ ~_o. __ ~-u'.1f.!3::!.J.~~~-------· 
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