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'U 'U v 'U 

~-:in~ 11B nri~ -:1V1~-:1L'Ll1'Ll61-:J'U1:W1 wKf\Jf\]1 

cs'.. mruvl~~'Uoff mm.rn 1lJilim A1?l'Vli5'1JeNn"iJf\1'j'V!~eJ'\ll'U\l~'Vl:::b DtJ'U 'Vl~eJiJbb~1lJ b ¥1 tJ-:J'V'leJv1:u::: 
'U 'U q 'I 

boLJ1~'UoLJ1lbi.'l'UeJ i.'l1:w1'it:1\?"l1b'Ll'Ufl1'i1~~-:id 



- ct -

(®) fl'HU~~'UoLJeJb?l'UeJb U'UU ~~ Al"l;;'lvl '1~1~ .:i:ff 'U\911llflD'Vlllltl 1 'Vltl 'Vl~'i)~flfl;;'l'B"i"illt?l1vl ~ 'i) 
~ru'll1~1'Vlt1 ~~'UoLJm?l'UeJ?l1m"iti'1lffrn~'Ui'i'UbzjeJ b\?1cJMeJ.:iii .. rn~'Ui'i'UbzjeJ C9l 1'U oc '1JeJ.:iii;;iri1.:iu'lhtmru'1JeJ.:JbA"i.:Jfl1"i 

" " " 
'Vl~eJ"i1t1m"ivl ~ 'U'1J eJ b?l'U'iJ 1 'U bb~ ;;itri~ .:i 'ilt bU'Ui'i'U b zj eJvl li'U1ri1w1t11 mht b 'Vll"1'Vl~€lu~,;''Vl b~'U'Vl'U'Vl~ eJu~,;''Vl b~'U'Vl'U 

' ' 
'Vl~ fl'Vl-r'Wtlvlhi'-rueJ'U ru11>11 Vi'l.J"it fleJ'U il'il m"i b~'U'Vl'U b ~ eJfl1"i'W1ru'lltl bb;;it'll"itfleJ'U'B"in'il~ 1'\.J"itn'Umii'll"it ml"1'1J eJ.:i 

'Iv 'I 'I 

'B'U1A1"i bb vi .:i'l.J"it b 'Vll"11 'Vl t1 mm1 tlzj eJ'U~ ,;''Vl b~ 'U'Vl 'Uvl 'B'U1A1"i bb vi.:i'll"it b 'Vll"11'Vlt1bb:S'.:ib1tl'U1 Vl'Vl "i1'1.J b\?1t1v:l'il1"it'W1'il1 fl 
' 

t1€l1?1 b~'U"illl'll'iJ.:J'N b~'U~'U b zjeJvl'G'11ir fl.:J1'U 1 'Vlaj fo"ieJ.:J 'Vl~eJvl'11irfl.:i 1'U?l1'1J1-rm'iJ.:i ( mruhWuiieJ'UeJ1'U 1'il'il1 fl'11ir fl.:! '1'U 

1 'Vll:u) zj.:ieJeJfl1Vlbbn~~'U'1Jm?1'UeJiJu~.:i1'U~'UoLJm?l'UeJ1~bn'U r.;<:!o 1'U 
" " 

(tv) mru er~ 'Ui m?l'Um u 'Utl ~ u riri;;ivl ~1?1~ .:i.ff 'Ul>l1llfl n'Vlmt1~ 1.:i'l.J"it b 'Vll"1 'Vl~ eJm1 rm 
'U 'I 6J 'I 

Li"i"iii1?11vfm1Kt1mfru'll1~1'Vlt1 erdmYmr1'UeJ?11m"iti'1JeJ1.:ib~'Ui1mzjeJ fat1t'leJ.:iiJ1.:ib~'U~'Ubzj'iJ C9l 1'U oc '1J'iJ.:iii;;iri1 
" " " 

.:iu'l.Jwmru'lleJ'l bA"i'I fl1"i 'Vl~eJ"i1t1m"ivl~'UieJ b?l'UeJ 1 'U bb~;;itrif .:i 'iltb U'U~'Ub zjeJvl'Bmri1"i~1.:i'lJ"it b'Vl1"1'Vl~eJ'U~i;''Vl b~'U'Vl'U 
' 

'Vl~eJ'U1~'Vl b~'U'Vl'U'Vl~ fl'Vlf 'V'l tlvl1~f 'UeJ'U ru 11>11 Vl'LJ"i t fl 'iJ'U n'iJ fl1"i b~'U'Vl'U b yj'i) fl1"i'l/'l1 ru'll tJ bb;;'lt'\.J"it fl'iJ'U'B"i fl"il ~Tl.ht n'U \911ll 
'I 'I v 'I q 

'lJ"itfl11"1'1J'iJ'l'B'U 1A1"ifl;;'l 1.:J l?i 1.:i'l.J"it b 'Vl 1"1tT'U \911ll"i1tl~· 'i)'IJ~,;-'Vlyt 'B'U1A1"ifl;;'l1'1~1'1'1.J"it b 'Vll"1tT'Ubb:S' 'I b 1 tl'U1 VI 'Vl11'lJ 

b1?1t1v:l'i11"iru1'il1flt1€l1?1 b~m1ii'1JeJ.:i1.:i b~'U~'Ubzj eJvl '11\J fN1'U1 'Vlaj-rmeJ.:i 'Vl~ eJvl ~1\J n.:i1'U?11'1J1-rmeJ.:i ( mrutt?HuiieJu 

e51m'il'il1n~1irm1'U 1 'Vlru) zj'leJeJfl 1 Vlbbn~~'Uoif mr1'UeJiJu'1'.:i1'U~'U'1Jmr1'UeJ hl bn'U r.;<:!o 1'U 
" " 

ct. mruvi~~'U-iJeJb?l'U'iJbU'UiJ~uriri;;ivl~1?1~.:i~'U1>11llflfl'Vlmt11'11.:i'lJ"itb'Vll"1 'Vl~'iJ'UAA;;i'B"i"iiJ\?11vi 
'U 'I 6.J 'I 

m~~mrru'll1~1'Vlt1 \911ii'1JeJ iv '1JeJ m bb;;'lt ieJ oc (tv) ii;;i~1'iltl'leJ.:ibll'U1LJ1>11iieJ'l>l"i1brnm'll~t1m~'Um1mii'lJ"itml"1vl 
" " 

'B'U1A1"ibb vl'l'l.J"itb 'Vll"11 'Vlt1n1'Vl'U\?1 1 'U'li1'1"it'Vll1'1l'Uvl b~tlbb 'W~'lJ"itfl11"1bb;;'ltb'iJfl?l1"i'lJ"itfl1\?1"i1A11'U"it'U'U~\?16i1'iJ~\?1:S'1.:J 
mri-r~lil'1t1~b~fl'Vl"i'iJUfl~ (e-GP) 'il'U~'ll'Ub?l'Um1m 

"' 
~.:id er~ 'U'1J m?l'Um ti 'U'il tl'i' eJ.:i~ meJn?11"ivl bb?11?1.:i 1 VI b ~'Ufi.:ii eJii;;i b~ m nu ii ;;iri1r1'Vl6'1JeJ.:i 

'U 'U 'U 'l 

fr<il m"ibbiK1 bbl'lm ru 'l.J"it fleJ'U n'U beJ fl?11"il'1.:ifl~11"iltMeJ.:ie.J1'U n1"ifurn.:i 1>11mt b ut1'\J mt'Vl "i1.:i m"i \?11.:iu"it b 'Vll"111t¥11t1n1'J 

-rmeJ.:ibeJfl?l1"i 'W .1"1. tvctmr.;<:! bb;;itvl bbm'llb ~m~ii n1'Vl'U1?1 11?1t1'iltMeJ.:iEJ'meJnr11"al'1.:i n~111 'U1'U~'U'1J m?l'UeJ 'Vl1fl~~'U 
" 

-iJeJ b?l'UeJ:iJ1t¥i'ij m"i~'U beJfl?l1"i#l.:i fl~ 11m'V'l{ eJiir1um"i~'U.LJ' eJ b?l'UB 1 Vf~ffl1~~'UoLJ'iJ b?l'UeJ"i1mJ'U ~'UbeJfl?l1"i hi A"i'U ~l'U 
\911llb~'iJ'U 1 '1lvln1'Vl'U1?111l 'Ub'iJfl?l1"i'lJ"itfl1\?1"i1A1 

b. mrul>l1iJ6ileJ C9l - -ire:i ct 1~1-ir'u.:if\'unumru~.:i~e:i1LJd 
(b.®) mru~~'Uoif mr1'Um ll'U'Vlu1t1.:i1'U'1Je:i.:i-:r~1 mhtb 'Vll"1 

" "' 
(b.lv) tl ~'U A ri;;iVI' °'ill?1 i .:ief 'U\911il fl fl'\ljl] 1 t11 'Vl t.iv\" 'iJCJ

0

"it'Vll1.:J fl1"i~ 'U'V'l fl "ii fl1"i \911ll 
'I 6J 'U 'U 

'W"it"i1'llururu\i1~ii;;it;;i1t1 'W.1"1.tvoc~m bbG1tvibbm'llb~m\i1ii 
"" 

(b. m) .:i 1'U ri eJ?1{1.:ivl miiu ru:Uflm.:i 1\il~'U'Vl t bu tl'U~'l.J"it n eJ'U fl1"i .:i1'U neJ?1~1.:i bb~1 bb!;lt.:J1'U 
" " 

:S' 1.:Jrl 'iJ?l~1.:JvlV!iJdt1.:J1'U'1J e:i.:i-r~vl\rii'ij fl1"i~ 1?1VhU ru:Uer 'l.J"it fl'iJ'U fl1"i 'l1'U fl eJ?1{1.:ivliJ A ru?liJU\i1 b d eJ'll'i''U l l bbGl1rl eJ'Ul'Uvl 
d.!i v 'U 'I 

'W"it"i1'llu~rl{~m"i~1?16ff eJ~1?1~1.:i 1 iit:.rn 1 otl'u.:if!'U 

(b.oc) m"i~1?16ffeJ~1?1~1.:i1>11iim1>1"a1 ct1o:i l"i"iA'Vl~.:i (tv) ('ll) bbG1t (ri) bbvl.:J'l/'l"it'a1'llu~rl[~m"i 

,, 
(b. ct) fl1"i~eJ'i)~.:J'Vl1~il'Vl-r'Wtl bb;;'ltfl1"i b 'li1eJ~.:J'Vl1~iJ'Vlf 'V'ltJ 

.t:::;i Va.~ !U .:::. QJ Iii V 

(b. b) m ru.:i1'U "ii 1.:im fl1 "i'Vl"i e:i.:i1'U'il 1.:i b 'VliJ'1'1.J"i fl1"i fl'U~ m1G1'B"i"iiJ1?11 b 'll'U 'il 1.:i'W'U fl.:J 1'U 

6irmti m'll11~1.:i'll1\i1 'V'lirm1'Ubnu'1Jt1t 'V'lirm1'Uu'UVin'1Je:iii;;i bll'Ul'l'U 
" " 

h ®ct ~~'U-iJeJ b?l'U'iJ'ilt~eJ.:iii'U btiu1t1 brnt bb 'Ud'Vl1.:iue:i.:in'Ufl1Wfil~ 1>11 'Um"i~1?16ff €l~1?1~1.:i 
Iv. C9l b ~~'U-iJeJb?l'U'iJ"iltM'iJ.:J G1'l'U1ll 1 'U-iJeJ \91 fl!;l.:J ~ru'B"i"ill mrubA"i.:J fl1"i~1?16i1'iJ~\?1~1.:iviii1.:i b~'U ~.:i bb~ ®,o oo 

~ 1'W'\J1'Vl:ff 'UL U 

iv.C9lmi bu'Uere.J1'Um"ifi1?1b~'i)fl~iirirur1mr~bd'iJ.:iM'U 1'Um"i~1.:i'1JeJ.:imii'Vl1.:i'Vlm-:i 11?1mll'Um~f'Um"i 
'U 'U 'I 'U 

'il1?1VltbDt1'UbU'U~fub'Vlm - bb;;'lt hi'll1\?lrirur1iiu~1>11m~e:i'U 1'1J 1 'Um"i"i11?1'VltbDt1'U~-rub'Vlmil'U 
'U - -------- - -· -- ·- ·-- •. - .•. --- 'I 'U 
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l!:J. &l~ er~ 'U'1J el b?l'Uel ~el\! hi 'lJ1~ fl rum.Jtf&l ~1ll'V!;;r fl bflru'Vl fl1TW :u11ru1fl ru?llltJ&l er:J:J ~'VIB b?l'U e:i11 f\1 
'U 'I 'I 'U 

:5'1.:ibvtll1rlel?1~1.:i mru~ vt~eltl11.:i'V11\l'lJel.:imii'Vl1.:ivtm.:i 
'IJ q 

l!:J.&l~ erd'U'1JBb?l'Uel~ el\l:i:Jb 'i\l\11'Ut:-J?lllbbe:l?l~61rfiflel'Ufl~~ V!~el b.:J\11'Ut:-.!?lllbbel?l~61ii flel'Ufl~~bb 'U'U 
'IJ 

bfl~el'Wvl (Mobile Asphalt Concrete Plant) vleltjb'W'ril.fl1'V'l'V'l~en.11.U.:i1'U .if .:ilii'ei.:ibU'Wh.:i.:i1'Uvlbb:ij.:ib~:1Jlh~flB'lJ 
n:Un1'abb%1'J bb61~~B.:J bb 'U'U~1b 'W11 'Uel'Uru1~UWnel'Un"ilf11'i h:m'U (bb'U'U 'i. \I.([' ) "il1nmii h.:i.:i1'Uel~?!1Vlm'ilJ'lJe:l\le'.i~'U 

'I QJ • 'I 'U 

'1Jm?t'Uel vY.:iif beJfl?l1'i~\lflG'iT1~B\lhivtll~B18 rinf.Jrn~n rini.:i~nH' V!~B b¥ifl'1B'U V!~B erd'U'1Jm?l'Uelvl'lJei16if 
'I 'U 'U 'U 

t:-.!~~firu611'"il1fl l 'i\l\11'Ut:-J?lllbbeJ?liforfiflB'Ufl~~~'U~B\I bb?l~\IVI~ n:ii1'U ~.:id ... 
(fl) bBfl?l1'i~'W8Bll1 vt'1-U' t:-.i~ ~.nru~"il1nt:-.i1~1''UB'U ru1~1Vftl1~flel'Uil"ilm'j1 'j.:J\11'Ut:-.i?lll bbB?I~ 61 rfi 

'IJ q., 

flel'Ufl~~ mmb'U'UbBn?111bb'U'UVJ18tlwm~11fl1fa~n'Vl1e:i-UnG{ .LJei &l.@111 

('lJ) ~1b'W11'Uel'Wru1~tlwne:i'Un"iJrn1 h.:i.:i1'U (1 . .:i.is') zj .:ilii'ei.:ibll'W 1-a.:i.:i1'U~ bb:ij.:i b~:1..1tl-a~m:i'Un:um-abb%11 
q., 

bb6l~elEib'U'ril.fl1'V'l'V'l~ei:1..11.Y .:i1'U "il1flm:w h.:inuei ~?l1V1m1:w'lJe:i.:im Vtfl'l1:W~'Wf.Jei:w 1 vt'1.V t:-.i~ ~.fl ru'Vl"i11n h.:i.:i1'Ut:-.1?1:w bbB?l'Vi 61 r/i 
'lJ q 'IJ 

flmm~~ ~.:id rnn?111~.:imh1~ei.:ihivt:w~m8 rinf.Jm~n rini.:i~fl1<V' vt~eirim'Wnriei'U 
q 'U 'U 'U 

l!:J.l!:Jo erd 'U'1J B b?l'U el~ B\I bb?l~\I bbt:-.l'U.yi .yi ~\I l 'i \l\11'Ut:-J?l:W bbel?l~61rfi f\B'Un~~ bb61~ b~'U'V11\l'lJ'U?i \l"il1 n l 'i\l\11'U 
'IJ 

t:-.i?lrnbB?l~61 iiflB'Un~~ fi.:i~.:ifl611\l'lJB\l lfl'i\lf11'iriei?1-r1.:i 1~m~ 8~'Vl1\l'lJ'U?i.:i bll'U 1 '\.Jmiilf 'WVi fl'1iBfl11ll vi ml IS'cfob 

61\ll'U.yi l!:Jc.t' '\"Hll"1~ f118'U l!:Jc.t'bl!:J b~B\I b?l'WB1 Vl¥i"iJ1'iW1'\ll'U'\111'Ull1~'i~1'U\11'U'\111\I ('\1161.:W.) 1 Vlb lJu b tJ1 'Ubb tn'\111\lb~ f.J'l 
~1:Wbb'U'UbBn?11'ibb'U'UVJ1meinm1tlwm~11f\1Bb~n'Vl1ei-UnG{ .LJei &l.&l~ 

~ d: ii 
i;n. '\,116lmi1'Un1'aE.l'W'IJelb'ril'WB 

"' vd v v O.J ..d v cu v JI Q.I v 12.1 

t:-.1 f.J'W'lJB b ?l'W B "ii~~ B\I b?l'U eJ bB fl ?11 'i'V161 n:ii1'U8'U:W1'\"l 'i B:W n'U fn'i b?l'UB'i1fl1'VI 1\1 'i~'U'U"il ~'1l B "ii~ "ii 1\l.fl1 fl 'ii\'i 
" "' "' 

~18Bb~fl'Vl'ie:Jufl~ 1~mb8rnll'W l!:l ?i1'W ~e:i 

rn.G> ~'J'W~ Gl eifl1.:i~eiEJ!ii'el.:iiibeina1-a~.:i11iei1tJ~ 
(&l) 1 tJmrue'.J~'W'1im?t'Wm ll'W'Ll~'Uflf\61 

" ' 
(fl) Vf 1.:iVf 'W?i1'W?11:W ruvt1e:JVf1.:iV!tJ?i1tJ"ii'1n ~ 1 Vld 'W?i'1b'W1vtLT.:i~h:if me:J.:i m1"il~'VI~ b tr tru 

' ., q 

'Ll&l'U flf\61 lf ruil118~eiVf'U?i1'Uer~~ rn1 
q QJ 'I 'U 

( 'lJ) 'U ~ 'l1'Vl "iJ°1rl~VI1el'U~'l1'VliJVl1'lJ'U"iJ°1 rl ~ 1Vt~·'Ucl'1b'U1V!LJ .:J ~ ei f m B\I fl1 'i "ii ~'VI~ b tr f.J'U 

u~'Uflf\61 vtu.:i~el'U~flru1.h?t'U5 lfru~118zjelm1iirn1er~~rn1 bbG1~'lrru~er~eiVfm181vtru (~1:i:J) 
'I QJ 'U QJ 'll 'I QJ 

(l!:J) 1 'Wm ru ~d 'UoLJ Bb?l'UBb lJ 'U'U fl f\615'i'iil ~1V!~ Bf\ ru~'U fl f\61.yi iJ1 'liu &i 'U fl f\61 1 V!d 'Wci'1 b 'U1ll ~'i 
'U 'I 'I 'I 

'\.J1~~1~i'd'\.J1~'lJ1'lJ'U'lJ ei.:ie'.J,!'U ~1 b 'U1'1JB ~ n61.:ivi bb?l~\lfl\lfn'i b '1J1 b lJ'UVf 'W?il'U ( ~1:i:Jl ~1 b 'U1ll~'i'\.J'i ~~1!?11'\.J 'i~'lJ1'lJ'U'lJ B\I er 
'IJ q 'lJ 

b liuVf u?i1u vt~ei~1 b 'U1vtu.:i~el b~'W'Vl1.:J'lJ ei.:ierb liuVfu?i1tJ~:W1~~ei?lru'lJ1&11'VI8 
'I 'U 'I QJ 

(m) 1 tJmruer~u.LJ m?tum liuer~ u.LJm?t'W ei~1:w fi'u 1 'Wi\'i1'W~ btluer ~1iifi'1 1 Vf~mhb m?lruru1'lJ ei.:i 
'U 'U ~ 'U QJ QJ 

m1b'111~1iifi'1 bb61~beinm1~1ii~1~'lJ111 u (&l) vt~el (l!:l) 'lrn.:ie'.J~1:wfi'1 bb~'lbb\>imru 
q " 

vd v v v d v 1 = = v di 
(is') t:-.i f.J'U'lJBb?l'UB~ei.:i bb?l~\IV!61 ni\'i1'Ubnm fl'UiJ61fl1?1'Vl5'lJB\I fl"il rn1 ~.:iu 

'U d3 'U 'I 

&l) m ru erd 'UoLJ m?l'WB b lJ 'WU &i'U flfl61vl ~ ~ ~.:i'if 'U ~1ll fl nvtlJ18 b 'VI 8V!~ ei\911.:i'\.J1~ b 'V11"1~ \lb~ "ii~ 
" ' d.J 

'Vl~b {J ti'Wbfl'Wfll1 <9) u ~e:J.:i:i:J~611"11~'VIB'lle:J.:Jn"ilrn1 :u1nt:-.i~l'i1.:i1~vt11.:ii1'W'Vl1"''V'ltl~'Vl'5'« fl~1 tJvt'ifa'W~'Vl5 vitJ11n!J 1 'W.:i'U 

bb?l~'li\'i1'W~f11'i b1u'Vi:Wm1~11"il1'mei.:i bb~l ~.:i:u~~fo.:i bb?l~.:i\011 b liumn <9) u?t~Vi' 18fl el'Wl'W~'WoLJm?l'Wel \l'Ubb?l~\li\'i1'W 
.. q "' 

fl1'ib~'U <9) lJ?t~Vl18rlB'Ul'U~'W'1im?!'UB V!lJ181.'i\I \l'Ubb?l~\li\'i1'W~f11'jb~'UtJB'Ub '\.JrieJ'Ul'U~V!U18\11'U'lJB\11'i\'in1V!'U~ 1 Vi b ~J'U 
q "' "' 

1'W~'W'1ieib?tel'W <9) tltJ5Vi'W b 1'W bb\>imruu~~r1fl61~~~~.:i~'W~1ii nDvtmf.J 1 'Vlf.J vt1n1''U~'W.LJm?1'Wm ll'W'li1.:i1~8~vi mii 

~ w,J'U151il :u n11fi 1n1vt'U~1 vr-u ~'U fl fl~~ 'U\l'U bb?l~\li\'i1'U~ n11 b~ 'Wn'U n 1ii~ w,J'U 1n 1n"iin1'jfi1 ~ .:i"il ~B 8'1 'U'li1.:i b~ ei'U 
q 'I d3 'I 'U 

ii m1flll - b~B'U'l"l ~'l'f mflll 'lJB.:JVJnll 1~ 8-W~~fl f\61~ b U'W~~'W'1rm?l'We:JtTrnJ'.:i el ~'1 'W'li1.:i'lJe:J\I m1~'U\l'Ubb?1~.:i~1'W~m1 b~'U 
fl'Un'ill~w.J'U1~'ifl:Uf11'ifl1 ~B 'li1.:i b~B'Ullfl'i1flll - b~1J'U'l"l~'l'J.fl1flll mrud1 Vl?l1lll'i'1~'U\l'Ubb?l~\1~1'U~f11'i b~'UtJB'U b tJ 

filn <9) ti 1~ 
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~) mruerd'WoLJ' m?l'Wel b U'U'Ll~u l"lrlG1~"il"1 ~-:i:ff 'W \>11:!.J fl f1'\ll:l.J181 vm zj-:i tY-:i hiil f\1'j'j18-:J1'W-:JU bb?l \91-:J 
~ q ':.J 

~1'W~ f\1'j b~'UtlU fl'j:l.J~w.J'W15';in:U fn'j ~1 '\1!1el mruerd'Wii el b?l'Wel b U'U'Ll~u 1"11"1 Gl~~\91~-:J:ff 'U \>11:!.J f\f1'\ll:l.J18 \911-:i't.J'j ~ b 'VI yiizj-:i tJ-:J 
d..!I 'I 'll 'I d.J 

hiil f\1'j'j18-:i 1w1u bb?l \91-:J ~1'W~ f\1'j b~ 'W 1Vi~:u1'jru1 f\1'j n1'\ll'U \91:!.J G1roi1'1J el-:1'\ll 'U :u "1'\11~ bu 8'W b\918 erd 'Wil el b?l'Wel :u ~ 191 el-:iil'Vl'W 
dJj 'U 'I 'U 'I 

c:il d c:il 0 I iJ i.J' Q.I dd !U QJ di 
'1"1'\ll~bU8'W 'Vlb';i8fl'lJ1';i~:l..IG11"11'\ll'WbbffJ ru 1'W'\118'W'lle:ib?l'Wel \91-:i'W 
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~ ~ 

6'1t'\1'11'Ub rj t.1-:i Vl~elV11.:Jb ~ t.1.:izj.:ieY1'u-.5'1.:i...r1?16'1~1.:i~'U e'.f 1'u-.5'1.:i b U'U~1 t.J{elelel m U'U6'111UM'llel'l eYf u-.5'1.:i 
~ ~ ~ 

b 'Ub~ei 1~v'hm1?111.:i~.:iriei?111.:i\91111tJ1~ mf'li'.1 b6'11:u b ul?l m1:u11:u11til bbG'i'1 

<i. .:i1m1t.1-d'bum1'U1P1111.:iutJ1~mruu tvctbri m11Vl1.:ivim.:i:u~1'uv11~ruru1~n~'Llm1?1 ~m~el 
------------------------------- 'U 'U 

1~foei'Ui!M.:iutJ1 ~mru bb61~ b~'UtJ1 ~..r1.:i11?1 vi~ei 1til-rrnrnii'M:u 1nflru~-r:o11'U IP111~v'f1~ ru ru11til 
'I 'I cl.9 QJ IV 

®O. 

,, 
~-ru-.5'1.:i ~el.:i riei?111.:ivi~ei:ij1?1vi11.'11t!n.:i1'U bb61~Vl~nolJ1fl111 ~.:iiJ. -
~ 

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

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

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

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

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

b 'Umru~ <Jlel.:i"5'1?1Vl16'1°1tl n'l1'U bbG'l~~vr n'lf 1fl111 ef fo~ 1.:i:u~tli'el.:i...r1?1vi11 Vf bb~'d b6'11"ilmt.J1 'LI <9:'.ct l'U 
~ 

t!u~.:i bb~l'U61.:im111 'Ll« ruru1 bb61~:u~tli'el-:i"5' 1?11 Vf iJb v.JV11bb61 ~bb?1.:i?111.:i\9161 ei1?1:u'UJ1 eitJ1.nflu~1.n fl\91111f111 bbrimru ei~.:i 
v v q 

6'1'11'U~~"il~riel?1{1.:ivi~el...r 1?1vi1?i1t!n.:i 1'U bb61~vl~n'1i'1fl111:u~~el.:i1~fofl1111 b ~'U'llel'U'il1 n e.'.f 11~1.:iriei'U 
~ 



- \v@> -

~f'U~1\liJV1'!!1vl "5't'lVl1'Hltl'U~U\PleJ'l"l'1J'U1t'l b\Pl~eJ\ltl'U\i'lbliileit1 n11 lv,<i'.oo ~. ~. vli16'1.fl1'1"1boll.:J1'U 1~~ 
l~ mll'U'H1t.1'U\i11 viii vi~ ei-~~'Vl~b u t1'Um bb~11ii bn'U @) ti l~mr'U t1 .:i-rm~ :1.Jv\'1\11'\.Jm:iJ?l t1J t1J1 -<J1m'U ___ ~ ____ rr'U '1"1-rei:iJ 

'l"IU n.:i 1'\.JoLJ'U 1'IX?11vifrn~1viil1vl'lJeJ\I f1'J:!J'Vl 1.:JV!m .:i b 'U f11'j \Pld'U\Pl:!J.:i1'U~'Mb Vld.J1riel6'1-r 1-!IVI~ eJ6'1~'1"11'U \i11:!J?l UHlJ1 ~\I bbl'i 
q ,, ,, 

l'Ub~:!JHWil'U bb~l b?l~"il bt'lt1e:i'f 'U~1.:Jb lJ'Ue:i' Bel nr111.U~1m~ tl1 n'Utl1:Wm ~ m '1"1~.:J J1:W'UV1'1eJ~'U A1ei~1 vi'1 r11'1iei:1J 
" " 

r11 ~1\1 bb!;l~A1'11'l b 1m'lJeJ\l'l"IUn\11'UoLJ''U~\I ____________ -____________ rr'U bb!;l~~fo~1\l~ei\lf 'UN l'l'llei'U 1 'Um ru~ bn l'l 1"111:1.J b~ t1vi1 t1 

vi~eiffu~ b Vl\i'I eJ'U bn t'l~ 'U "il 1nm11-ll 1 ti t1'U~ ~\I n'111 1ii'J 11"111:1.J b~ t1vi1 mr'U "il ~ bn t'l~'U fl 'U b ~ 1vii! 1vl 'lJ eJ\I m:iJ'Vl 1\1Vii;'\1-:i q q 

vi~ ei m:1J'Vl 1\IV1!;'11 \I bb!;l ~ b ~ ei1.b~ ltJ'llu 'lJ ei .:i'Vl 1\l'i1'll m 1 m:iJtl' t1vitl' '1~ 1l ;;{1'11n-.11mi;:i'IJ15 f11 'iA ru~f ~:!J'U \i11 vl i:'l'i. 
"' 

o1vmn/~1v<9>1v Ml'U~ <9>~ mn~1A:!J lvctlvITTJ m:iJ'V11.:JVlm\16'1-!11'U~'VlB"il~bbITT'lJb~:!Jb~:!Jb1ei'U1 'lJVl~el~1\l?ltljtlj1\i11:!J~ 
" bVl'U?l:!J\Pld'i 

<9>\v. b lJ'Wviu1V1'1Jei\le:i'fo~1\l"il ~~ 1l\l'llei~11t1!;'1~ bBt1 l'l bb!;l~ \i'l'il"il?leJ'U?lm'l"loii' ei b Vl"il"il~.:i'IJei.:i?lm'U~~ ~ ei.:iv\' 1\11'\.J 
" 'IJ 

bei.:iriei'Un11~'U~el\IU1~n1t'l111"11 

<9>m. m1ufo11ml°i1'11'Uriel?1-r1\I 

m1uf 'U111"11ri1\11'\.J ri el ?1-r 1-:i \i'l 1:!.J?I \i'l'i m1uf m11"11 ~.:i 'i~'U b 'UoV el @).er "il ~'111m 1it'Umruvlri1-:i 1'\.J 
'IJ q 

' ,, 
riei?1-r1\l!;'lt'l!;l.:JV1~m ~:iJ:ii'U 

®. f11'i'll'il b~'U b ~:!J r11.:i1'Uriel?1~1\l\i11:1J~ ruru1 bb 'U'UUfo111"1111ild b lJ'UVIU1~'lJel\I e:i'f'U~1\l~"il ~~ el\I b~ tJ n~ei\I ,, ,, 'IJ 

mt.J 1 'Wn1vi'Ul'l ~o 1'W u'U~\lbbl'il''W~ e:i'f 'U~1'111il~.:i:iJel'U\11'U\111'l?ll'lVi1t.J vi1 n~'Un1vi'Ul'ld1 u bb~1e:i'fo~1\I 1:iJ:iJ~'V15~ 
'IJ q 'IJ 

"il~ b~t.Jn~ei.:ib~'Ub ~:1Jr11.:i1'Uriei?1~1.:i"il1ne:i'11~1'111il'Bnl'iel1 u bb!;l~mru~~11~1\I "il~~ei.:ib~t1rn~'Uf1'U"il1n e:i'f'U~1\I 1 Vie:J-)1 
'U 'U 'U 'U 

~1.:i~ bll'Ul°i ?( ruru1~rn~t1 n b~'Ufl'U"illn e:i'f 'U~ 1\1 l~t.J b ~1 Vl~el 1ViV!nri1.:i1'U'lJeJ\l\11~~e:i1 u vi~el 1 ViV!n b~'U"il1nvir;r nu1 ~n'U 
'U v QJ 'U 

~t1Jt1J1 bb~lbbl'imru 

\v. f11'i~"il1'iW1rl1'Ud Wb~'U b ~:!JV!~ e:J!;'lt'l bb!;l~f11'i~1 tJ b~'U b ~:!JVl~e:J b~tJ n b~'U~'U"il 1f1 ~fo~1\l\i11:!J b1 e:J'U b 'lJ'lJeJ\I 
'IJ 

?( t1l t1J1 bb 'U'Uuf m11"111\il ~ ei\11\il f 'U m1 \i'l'il "il?I e:i'U bb!;l ~ b ~'U'lle:J'U"il1 n?\1-U n\11.JU'i~m rubrn~ 1 'IX~ e:i f11'i~ "il1'iW1'lJeJ\I ?11-Un 

\l'UU'i~:!J1rub lJ'U~~'U?lt'l 
q 

?1\i'l'if11'iUf m11"11 (6'1\i'l'irl1 K) "il~~e:J\l\Pl.:i~~'i~~'Uvln1V1'Ul'l11l 'Wl''Ubb~1b?l~"ilm:iJvl n1Vl'Ul'l11i. 'U?ltllru'1 
'U 'U v v 

vi~eimt.J 1m~t.Jtnm~mll11il''lltl1t.Jffe:in hJ bt'lt.J"ilt 1.ff?lm'1Je:i\l'V11\l'i1'1Jm1~11il'1t'U 1 il 'W-ii'e:i @>.er 
" ' 

b 'Uf11'i~"il1'i ru1b~llVl~eJ!;'lt'l'i11"11A1\11'U~1\I b vim riei?1-r1\l b tXr11m rumll?l\i'l'i ~.:id. -
" 

P (PO)x(~ 

p 

PO 

K 

111"11ri1\11'U ~eivi1..h t.Jvi~ei111"11A1\11'\.Jb lJ'U\lll'l~"ilt ~ e:i\1~1t11 Vie:i'fo~1.:i 
'IJ 

111"11ri1.:i1'U~e:ivi'l11t.J~e:i'fu•ii'1\lu1tll!;l 1~ vi~ei11mri1~1.:i\11m lJ'U\11t'l 
'IJ " 

zj\j'j~'\J 11l 'W?lruru1bb~1 bb~m ru 
q ,, ,, 

' ' 
ESCALATION FACTOR V\V!n~lt.J Ci'. % blJeJ~eJ\lb~llA1\11'UVl~eJ 

' ' 
mrn'Wll c( % b:iJei(9)ei.:ib~t.JnA1\11'Wfi'W 



-:11'Uei1~1-a 'Vlmt1fi-:i"11enm-a b'li'U ~v\'1rn-a h.:ib~tl'U h.:i·1•m1u161 'VleJ~n Vl~n 'VleJUW'lJl.I 
q 

51PlJ~'U'Vl1 fimm~til.I md1t1J1 h.:ie:i1'\111-a fl~.:i16'1\>l h.:i.:i1'U ~1 bU'U~'U bb61~1Vi''Vlmt1m1l.l'nllfi.:i 
q 

&i. &i 1 ~Y11 bb61~e:i1fl11m".i"ilufi.:i?11tlbl.l'U'11'VIL11t1 bb\9l b:i.l".i1l.lfi.:i'VllYmb tl61.:i bb61~1~uu 1~YJ1mt11 'Uu~ nru 

&i. IEJ tl".i~tl1'lJe:i.:im1"111m".i"ilufi.:ivie:i bl.l'U'11'V!ti1 ti bb~1:iJ11l.1fi.:i1~uutl1~tl1mt11 'Wu~ n ru 

&i.m 1~uuvie:i'Vl~e:i1~uumt1~1.:i 1 ~~\>l'Vl~e:i~.:ie:itj1m'11'U'lJeJ.:Jenfl11 b'li'W vie:itlfue:i1rnl"\ vie:in1'1l 

?11t11~Y11ri1'Vlf'Ubfl~e:i.:itlfoenrnl"I ?11t1~e:iY11 "161"1 
" " 

&i. er 'Vl 1.:i1~u1titl1'lJ e:i .:i en fl 11 "il'U fi.:i'Vl 1-:i 1~u1 t1tl1 m ti'U e:i fl 

&>.ct ~1'UU".i~flB'U~..J'1bthJcl1'Vl-r'Uenfl1".i b:U'Vn~~1'U~~\>lrl'U€l1fl1".i b\>ltl~B.:J6'111.:i'\ll~BU".i~flB'U 'l"l1m.Jrl'Uf11".i 

rlB6'1~1.:JB1fl1".i bb~b:iJ".i1llfi.:Jbfl~eJ.:J~fl".i'Vl~eJbfl~eJ.:J:iJBf161~U1iJ1U".i~f1B'U'Vl~eJ~\>l~.:J b 'li'U ~~vl bfl~B.:JflBl.1~1 b\9\B1 

bfl~B.:i?1uJ1 bfl~mtlfoenfl11"\ ~\>161l.I "161"1 
" 

boifatm K = o.oo<t' + o.m<t' It/lo + o.mo Ct/Co + o.cL'o Mt/Mo + o.mo St/So 
" 

- f:ll.l'U\915\>lbbti'U b~eJ'U fl61€l.:J 1°1'Ufl61B.:J l°1'U~'UJ1 1°1'U'Vl1.:J zj,:i~B.:i1.ifbfl~B.:i~m bfl~eJ.:JlJBf161U5u~ 

ri1'Vl-ru f11".if:ll.l~'U 1 Vl'Vll.11 tlfl11l.I fi.:i f11 ".if:ll.I ~'U'Vl~B'Vl ".i1 tl'Vl~Bl?l\91 ~'U ~ :W f11".i fld'Ufll.I fl ru?ll.IU~'lJB.:Jl?l\91 
q 'l. q q 

Lf 'U 1 bb61~iJ-LJ'Bn1'Vl'U\>lltl f11".if:ll.I ".i1l.J~.:JiJf11".i'U\>leJ\>l bbL.i'Ub\>lti1oiJ'bfl~ B.:J~ m bfl~ e:i.:iiJe:ifl61b~ B1 'Vlb~iJ1\9l".iJj1'U\911l.I~ 
rl1Vl'U\>l bl b '1i'Ub~t11nrn1'Urle:J?11'1.:i f:l'U'U'Vl~e:J b zjB'U'lJ61U".i~'Vl1'U 

~.:id1Vf11llfi.:i.:i1'UU".i~b.f1'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bb61~ SHOULDER 

Hi~\9l'a K = o.mo + o.mo It/lo + o.cL'o Et/Eo + o.ooo Ft/Fo 
" 

oo.oo -:11'1.J~'Ub~tJ.:i 'Vlmtifi.:i .:i1'U~'U'lJ'U1\>l 1'Vlajtl1mb~t1.:inmlJ'U~'U1 vtbU'U".i~b-Utiu "il'U 1~fl11l.l'Vl'U1~~B.:irn1 
b\91tJ1 'U°lJ e:J.:Jl 1.:J ".i~'Vll 1.:Jt:i'U 1 'Vlaj "il ~ bb'lll.I ~ 1 fJt:i'U tJ B t.J 'VI~ B fl ".i1 \>l'lJ'W1\91~1.:J 1 bb61~'Vl':i1tJ1 Vl b~ :W°lJ B.:Jl 1-:JiJ fl 1':iA1'U ~l.I 

~ru?ll.JU~'lJe:J-:Jl?l\9) bb61~:W.1f e:i rl1'\ll'U\>llCT'll5u~1mJ 1.if bA~B-:J~ m bA~ e:i-:i:We:in61 'Vl~eJbb ':i-:JA'W bb61~ 1 Vl'Vlil1t.JA11l.l':i1l.Jfi-:J-:i1'U 

t:i'U~-:J -:J1'W~'Wb~t.J-:Jt11 bb 'W1 'Vl~B-:J1'W~'W 1 'Vlaj~:W~ fl~ru~A~1 t.JA~-:Jrl'Wb ~ffUB-:Jrl'Wfll':irl\91 b'll1~~-:J'Vl611t.J'lJB-:J611\>l\9l~-:J bb61~ 

boif~m K = o.cL'o + o.ooo It/lo + o.ooo Mt/Mo + o.ooo Ft/Fo 
" 

oo.m -:11'Ub'11~-a~bu~~'U 'Vlmtifi-:i -:i1m"il1~".i~biJ\>li1'U~11tl ".i~t1~'Vl1-:J'lJ'UtJ1t11tl - ni;1u tl1~mru 
b:i.lbn'U l!J nb61bl.l\9\':i tlflbl'U-:J1'Wb"il1~':i~b U\>le:J bl.1-:JAzj-:J~eJ-:J 1-ilb'Vlrl'WA~'U?l-:J 

q " 

boU~\91-a K = o.cL'<t' + o.m<t' It/lo + o.mo Mt/Mo + o.ooo Et/Eo + o.mo Ft/Fo 
" 



m.<Ol .:;i1'U~'J'V11{1 PRIME COAT, TACK COAT, SEAL COAT 

'1..Ua111-a K = a.mo + o.ceo At/Ao+ 0.1€10 Et/Eo + o.<Olo Ft/Fo 
" 

m.1€1{11'U~'J'V11{1 SURFACE TREATMENT, SLURRY SEAL 

'1.-tiflm K = a.mo+ o.<Olo Mt/Mo+ a.mo At/Ao+ 0.1€10 Et/Eo + o.<Olo Ft/Fo 
" 

m.m{l1'U~'J'V11{1 ASPHALTIC CONCRETE, PENETRATION MACADAM 

'l.-iffll11'a K = a.mo + o.<Olo Mt/Mo + o.ceo At/Ao+ o.<Olo Et/Eo + o.<Olo Ft/Fo 
" 

m.ce .:;i1'U~'Jtl'U'Uf'le:J'trn~111bf!~:w b'\11~ n V1mtii1-:ir:J111'W'Wf'lt1'Wn~ \91vlL'llb?l1m'VI~ n zj .:;i'\Jrnnm.1~ 1 tJ\91~ bbm-:i 
~Vdi C.: Vd""" Qdi C.:c:f 

b'\116'lnb?l'W'Vl'rn\91~bbf1'a-1m\i1b'\116'lnmrn'1Jm.J111\il (WELDED STEEL WIRE FABRIC) b'\116'lnb\i1€1tJ (DOWEL BAR) b'\116'lntJ\i1 

(DEFORMED TIE BAR) bb6'l~'jEJtJ~€1~1{11 (JOINT) ~.:iii1Vf'Vlmtim1m1:wfi.:ibb~'W~'Wl"1€l'Wn~\91b?l1m'Vl~nu1b1Wl"1El 
?l~m'W (R.C. BRIDGE APPROACH) ~1tJ 

'l.oif'6'1111-a K = o. mo + o.<Olo It/lo + a.met' Ct/Co + o.<Olo Mt/Mo + o.<Olct' St/So 
\JI l;' od Cit, ~ I OJ di I ..::,I """ C.: O Q.,I 

m.ct' {11'U'VleJ'a~U1tJ'U1f'leJ'Un':i111bfl'a:Wb'\ll'iilnbb'iil~{l1'UUeJ'Vm 'Vl:IJ1tJ11'1 '\11€lf'l€1'Wf1'a\91b?l':iilb'\116'ln?l1mrn1m~U1tJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'W';i1-'.l';i~U1tJtl1mJ'Uf1~\91b?l'1mVl~n .:J1'W\i11\i11"1€1'Wf1~\91 
""" C.: ~ ""' ~ I Q,J .:ii .:::.. C.: Q:j .:::. C.: 

b?l':i:W b '1116'1m1-:i';i~U1tJ'W1bb6'l~U';ib1rum\i11"1€1 ?l~'l"l1'W ';i1:W'Vl-1.:J1'WU B'l"l fll"l eJ'Wm \91 b?l';i:W b '1116'1 fl bb6'l ~.:J1'Wl"1 eJ'W m \91 b?l':i:W b '1116'1 fl 

5 'W~l11'\J bb urnbfl~~ fl'\'}ru~-:i 1'Wl"1~ 1tJl"1~.:i n'W b oU'W .:i1'Wumfo (MAN HOLD) vi t1-r BtJ?l1tJ 1 m~'l"lvl vi t1-rt1tJ?lltJ1 'l"l.W-1 
" 

bU'W~'W 

K = a.met' + 0.1€10 It/lo + o.<Olct' Ct/Co + o.<Olct' Mt/Mo + o.<Olct' St/So 

m.b .:;i1'U 1R -a.:;ia~1 .:;i fl e:J'U n~ 111 bf!~ m VI~ flbb'iil ~{11'Ub~ e:J'Utl'l.1111~ .:;i Vim tifi .:i ?l~'l"l1'Wl"1€1'W fl~ \91 b?l1m VI~ fl 
11"11'1?l-r1-:i1j1'W':i1fll"1El'Wfl~\91b?l1m'Vl~fll"1€l?l~'l"l1'W (R.C. BEARING UNIT) vl€1b'\ll~tJ:Wl"1€1'Wfl~\91b?l1m'Vl~fl (R.C. BOX 

CULVERT) 'Vl€1'1.:itl111"11.:J?l~1.:Jl"1El'W fl~\91 b?l1m 'VI~ fl b zj El'Wrl'W\91~.:Jl"1El'Wfl~\91b?l1m '\ll~fl vl1 bVl tJUb~€11"1€l'Wfl~\91b?l1rn '\ll~fl 

K = a.mo + o.<Olo It/lo + o.<Olct' Ct/Co + 0.1€10 Mt/Mo + o.1€lct' St/So 

m.G'll .:;i1'U bf'l'a.:161~1.:ib'Vl~n V1:!.J1tifi.:i ?l~'l"l1'Wb VI~ nr.'11V1fol"l'Wb~'W'1f 1ii11'U'W 1m.:ib'VI~ fl?!1V1~U&i\il~-:iu1ti 
\J':i1\J':i'1J'\J\i1 bb 'IJ1'W?l.:J b?l11 'l"l.W1bb1.:i?l.:i b?l1l'VltJ b?l11 'Vl1Vi'l"lu 'Vl~t1.:i1'W 11"11.:i b VI~ fl5 'W~lJ~ fl'l'}W~l"1~1tJl"1~-:in'W bb~1:iJ 

" " ' 
11:wfi-:i.:i1'U&i\i1~'1b?l111"11.:i b'Vl~fl?l1tJ~.:J'IJ€1.:Jfl1':i 1 'l"l.W1e'.hm.Ji'i\91bb'lti.:i'\J1~b'Vll"ll 'VltJ 

'1.-ifam K = o.1€lct' + o.<Olo It/lo + o.oct' Ct/Co + 0.1€10 Mt/Mo + o.co:'o St/So 
" 



d 
'Vi:!.J'J\9l'Vl cs: .:!1'U"ll'ii'ttl1g:'Vl1'U 

cs:.cN: .:i1'UflleJ'Un~vi 1,,J11:1.J b'Vi~mb'ii'tg:fllei'Un~l?l\911\9lfll'ii'teN V1irn.1fi'I \11'UAeJ'Wn~\9l bG'f~:w b'Vl~ nvi~rrG'iTw 'lJeJ\I 

b VI~ ne:ie:inm bbtJ n~1m ru~ 1\IVl1 n'lJeJ.:J\11'WeJ1ti V11\11g:'U1ml 1~'U V1~e:ie:i1m1'1lG'ltb:tvi1'l..!tl1:t nm.J'lJeJ\lb ~ e:iu zj \lij ,, 
?i'qiqi1 bbtJ n~1ti bil.Vn:t\11'\JA e:i'U n~\91~\I n~11 b vi1ir'W 

boU%'11?11 K = o.CS:o + o.G>d: It/lo + o.l!ld: Ct/Co + o.l!lo Mt/Mo 
"' 

Q,I d d 0 d."J!tlCV CV tJ°" 191 a.I 0 A'" Q ff 
\9l"ll'U11fll1'Vlfl1'U1ru\9l1:1.J'1\9l1'Vl b"llnumy™1bb'l.J'l.l 1u11F11 \9l 5l\9l'Vl1"ll'UJ.\9lt:.1mg:'Vln.:iV-11ru"llt:.1 

K ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"!JU 11F11~u~1flFivi'11 tl"llei.:itJ1g: b'VIA b 'W b~eiuvl6!.:i.:i1'Ubb~'ii'tg:.:i1\9l 
"' 

~"llu11 A1~u~bflfllvi'11 tl"llei.:itJ1g:b 'VIA 1 ub~eiuvi bllvi"llei .:itJ1g:m \9l11fll1 
"' 

= ~"llu11fl116lib:1.J'U~ 1ub~eiuvl6!.:i.:i1ubb~'ii'tg:.:i1vi 
~"llu11m&lib:1.J'W~ 1ub~eiuvlbu\9l611ei.:itJ1g:m\9l11m 
~"llu11F111'%'1\9lnei%'1~1.:i (l,,Jn:1.JbV1~mb'ii'tg:61ib:1.J'U~) 1ub~eiuvl6!.:i.:i1ubb~'ii'tg:.:i1\9l 

' 
~"llu11 A11'%'1\9lriei%'1~1.:i (l,,Jn:!.J b Vl~n bb'ii'tg:&lib:!.J'U ~)b 'Ub~ ei'Wvl bU\9l"llei.:itJ1g:mvi11 F11 

' 
~"llu11m b Vl~n 1 ub~eiuvi6!.:i.:i1ubb~'ii'tg: .:i1 \9l 

~"llu11F11 b Vl~n b 'Ub~eiuvibllvi"llei.:itJ1g:m \9l11 F11 

~"llu11m b Vl~n bbe.l'U b~tiuvl~f\1911 utJ1g:b'VlA 1 u b~eiuvlci.:i.:i1'Ubb~'ii'tg:.:i1\9l 
~"llu 1111 bbe.l'U bVl~n b~t:.1uvi ~fi1?11 utJ1g:b 'VIA b'Ub~eiuvi bU\9l611ei.:itJ1g:n1\9l11 m 

~"llu 11 F11 bbei%'1-W G'lVi 1 ub~eiuvlci .:i .:i1mb~'ii'tg:.:i1\9l 
= ~"llu11F11 bbei%'1-W'ii'tVi 1m~eiuvibu\9l"llei.:itJ1g:m\9l11fl11 
= ~"!lu11m bFl~ei.:i:5'mbbG'lg:u~.il rusvi 1 u b~eiuvi6!.:i .:i1'Ubb~'ii'tg:.:i1 \9l 

= ~"llu11 m bFl~ei.:i:5'mbb'ii'tg:u~.ilrusvi 1 m~eiuvi bU\9l"llei.:itJ1g:mm1fll1 

~"llu11 F11tl1:Wu~ b"ll'ii'tVl:!.J'Ub~'J 1 u b~eiuvi6! .:i.:i1u bb~'ii'tg:.:i1\9l 
' 

~"!lu11 F11tl1:Wu~ b"ll'ii'tVl:!.J'Ub ~1 1 u b~'ieiuvi bU \9l"lle:J .:itJ1g:m \9l11 fll1 
' 

~"llu11mvlei61ib:1.J'U ~1t1~u 1 m~eiuvi6!.:i .:i1u bb~'ii'tg:.:i1\9l 
= ~"llu11F11vlei61ib:1.J'U\9lbt:.1~u 1ub~eiuvlbll\9l611ei.:itJ1g:m\9l11F11 
= ~"!lu11mvlei PVC b'Ub~eiuvl6!.:i.:i1'Ubb~'ii'tg:.:i1vi 
= ~"!lu11mvlei PVC 1m~eiuvibll\9l"lle:J.:itJ1g:m\9l11F11 

~"llu 11F11vlm Vl~nmui;r .:ing:~ b 'Ub~e:J'l..!vi6! .:i.:i1ubb~'ii't g:.:i-;ivi 

~"llu 11 F11vlei b 'Vi~nei1u i;r .:ing:~ b 'Ub~e:J'Wvl bU\9l"lleJ .:itJ1g:mvi11 fll1 

= ~"llU11F11vJeJ HYDENSITY POLYETHYLENE b'Ub~eJ'Uvlci.:i.:i1'Ubb~'ii'tg:.:i'J\9l 
~"llU11F11vJel HYDENSITY POLYETHYLENE b'Ub~eJ'UvibU\9l"lleJ.:JtJ1g:mm1F11 

= ~"llu11F11mt11'V'lvh 1m~eiuvi6!.:i.:i1ubb~'ii'tg:.:i1\9l 
~"llu11F11mt11'V'l-W1 1m~eiuvlbll\9l611ei.:itJ1g:m\9l11F11 



bfln611'Hb'U'UVl1tlbflnlil1'a'IJ'a~n'J~'a1f11:il1.:i oiffl Gl.Glo 

-a-1EJn1-a .:i1'U bb6l ~ b1fl'U1 "1.1~ N'fo :il1.:i ~fl .:i ~'U ~ ~ 'llfl'U b 'U fl 11 :i.J oi11-a ~'U nw~ fl .:i "I.I fl .:i .:i1'U:il1.:i 
'U ' 

Vl~flfl'J1:1.J b~E!Vl1 Wl1EJ b 'Url1Vl'U ~ b 1611 

'll-a~n1~-a1f!1:il1.:ib6l"l.l~------~-n._~b/_~o._/_!ti_~~---6l.:i1''U~---~)v._X'!_qf!~n1_1;,1_-w_!ti_~~----------­
/ 

CO), fl1Elb'Url1Vl'U~ l!'.J tJ 
~~'U~1.:i zj.:i1~vh~t1J t1J1 ~1-:i n'U fl'l':i.J'Vl1.:J'VIGi1.:i "il~ ~ eNfo'lh~n'Ul'l11:l..l'1l'1~ (9l'lJfl'W~eN'lJfl.:J.:J1'U ~1.:J\?\1:l..J b1 e:J'U b 'll~ n1V1'U (91 

.rrni1m~ti~nm hh.Je:itin11 Iv lJ iJ'Utl(9l"il1fll'U~fl'l':l..J'Vl1.:J'Vlm.:i1~1''U:l..le:Jrn1'U timi'm1'U~1..:il?l1:l..J oire:i Iv brn~ oire:i m 

l!'.J. fl1Elb'Url1Vl'U~ CO) tJ 
lv.Gl .:11'Ufl'U'Vl1.:J~'U (tl'U'U~'U) 

Iv.Iv .:11'U~1'Vl1.:1Gifl1.:J 
" 

\v.m 'l'1.:i'l'~'U1tJtl1~hJ(911(911'le:J'Ufl~\?l (Concrete) 

hes'. b'Vl~'Vl1.:1Gifl1.:i 
" 

tv. ct Gi1 (9loir1.:im..:i bbGi~Gi 1(911'le:J?1~'\'111'U~1l.l:Un1 'l'ue:i.:i n'U n1'l' n(>l b'1l1~ 
\v.b Gil(>l~'Ulil(>l (Back Slope) ~1l]iin1'l'Ue:J.:Jtl'Ufl1'l'tl(9lb'1J1~ 

.:11'U'llGifl'VlrU1 
" v 

.:i1'U'llGin~'UW 
" 

.:11'U~b~'U b(9ltJ 1-ll~'1l'Ll(9l b 'l'tJGiflbbrl1 
" 

\v.Glo .:11'Ll'Vl1~vi'11 'll 

Q'l, fl1Elb'Url1Vl'U(91 Q1 u 
e:i'llmru~1m'Ufl1'l'~(91~.:J191J~1bb?l.:J?ll1.:J bbGi~ 1 vJ~ruru1ru"iJ'l'1"il'l' tlflb l'U'VIG1e:J(91b9/J~1 

' v v 



beJm'l1'Hb'U'UVt1meim11-a'IJ-a~n1191-a1\Pl1~1.:i -Uei @.@@ 

bieJ'Ub 6llfl1'ab6'1'Ue:l bbN'Ufl1'avl1.:11'U 

'IJ-a~n1191-a1\Pl1~1.:ib6'16ll~---~fl.~.bL<9;'0J_~~~-- 6'1.:i1'U~---~}V__rlJlfl~_fJJ_tl_'W_~~~-----------

rrn.J1 'Un1Vl'Ul'l-a~CJ~n6'11 rnJ 1'W 'lT'lH11'1:u1n1'U6'1'1'U1l11'LliKruru1erfu~1.:i:u~l'i'ei.:i~l'lvh 
----------------------------· QJ II.I 'll 

bbe..J'U fl1'avl1'11'U ~" 1VIeri1~1.:im1 :UG'1tl'U bb6'lr, bbe..J'Ufl1 'avl1.:J1'U~'1 mi Tl l'i'e:i.:i 1~-r'Ufl11ll b ~'U'll'i'l'Ulil1neri1~1.:i ri e:J'U~.:Jlil r,6'1.:J 
~ ~ 

i'.itivl1'11'U 1~ 

bbe..J'U fl1'jvh.:i 1'U:U r, ii 'i'l.:J bb?1\91'1611\Ku.ff 'Ll \91e:J'Ubb6'lr,'li1.:ib1mvl :u~v\'1.:i 1mb\>i 6'l ~ 'j18fl1'j\911:i.JiKqJ11J1 b VI 
fl'jut11'Uil'l blil'Ubb6'1~ b u'U 1 ut~ 1l'l 8'11'U~.:ivi:w\91 ~ei.:i bb~1 b?1~:uu%w1m81'Un1vi'U\91b16'11 

~ 

b 'U mru i1 f\11:W"51 b lJ 'Uil e:i.:iuf u bbe..J'Ufl1'jvl1'11'U 1mr,Vll1 '1fl1'jvl1'11'U ~ f u ~ 1'1191 ei.:i b?1'Ue:J bbe..J'U fl1'j 

v\'1.:i1'U~ufo 1 ,,,,:iJ bbner11~1.:i b ~ei 1 Vf fl11:w b ~'U'lleiu n e:i'U'Vl nfl~" 
~ ' 
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be:im1TmuuVl1me:im11'<i'IJ'<i~n1~'<i11'11~1.:i~1t.J1crm'<i'Vl1.:ifilbfln'Vl'aeJiln~ -lre:i G).G)cr 

'IJ'<i~m~'<i11'11~1.:ib'6'l'll~---~fl&b/_«9_/_~~~--"'.:i1'u~---~.'o/._'.\'.'l_qfl~D.1_~_'M_~~~--/------­
bb uu bb~'Uu1t.itl':it'1l1~:w'W''Ut5.:i 1'U ne:i?l~1.:i ~~.Yu~1.:i"iJ t ~e:i.:i '<(J~vh bb(;'lt~~ ~.:il'n:w:w ~A':i:w. 

'U 

biJe:Jl'UVl (9)(9) B'U111"1:W lvc.tbITTI bbG'lt'Vlii'.:i~e:im:wuqJ:fif1G'l1.:J ~ f11"1 ocs'.bf1Gn.cs'./1b~lv G'l.:Jl'U~ &let \9\G'lll"l:W lvctb~ 

d 
"llel.:!1'U 

ii iJ I ii 

t:Jl'l'J\JA:l.J.:J1'Ull.J'J1lil1.:! 
'IJ • 'IJ 

2/ I iJ iJ I 2/ 

t:J"ll'Jt.Jt:Jl'ITUl'l:l.Jt:J11lil1.:! 
'U 'll q 'U 

Vl:lJ1 tJb VI \9\ 

n "ilm~11.:i.Y n~1'Vrn\llG'ld.:J '™'?l.:i1'U tvbbnoo .:i1t1bbf1l'lJbb(;'ltu rnnwl1'Vi1:J..J~i.:i .:ii'U~11-ffl b~ 
bb(;'lt'\.J';i~ V11.:JVIITT.:JVl:lJ1t.lbffiJ ~ l'le:J'Uffi'UA:lJ olvoo \9\e:J'U Vf1t.1?firl'Je:it.1 - b"il~~t.JV15Vil'le1 

'U '/ / q / q ~· 

\9\e:J'U &1 VlAl:lJ.cs'.o+lvbti L;_!JIT. 
Lfl:lJ1M1'U &1 bbvt.:J 

d ' 
Vle:Jt.J 

'U 

&1\vo l'U ':i~t.l~b1G'llb~:lJ~'U 
.,/' 

&I. 

'U1V1 

1 Vl':iv'\'i"lvl 

1 Vl';iv'\'i"lvl 

" ';j~t.Jtb1(;11~'UG'l~ • 

&I. ~e:i.:i~~~.:ie:itlmru~~'UA.:Jbb~.:ibb ':i.:i ue:i.:inmb~'Uu1t.1~:w 1 vtbV1m~?l:wnu?lm'i"l?ltn'U~~~~.:ibb~'Uu1t.1 . 
tv. .Ue:im1:w "rh~.:ine:i?l~1.:i~1t.1 b~'Umf;mm'lJe:i.:itl':i~'1J1'1l'U" mrifa VIG'i.:i~m'lJe:i.:i.:iutl':i~mru 1 'Um':ine:i?l~1.:im"il1n 

bb'VIG'i.:i~'U 1 Vftl.Yrn dm111.Ue:im1:J..11 vt?le:i~A~e:i.:in'l.m VIG'i.:i~m'lJe:i.:i.:iutl':i~mru1 'Ufl1':ine:i?l~1.:ii1'U 
bn. mru?lm'i"l~'U~ ne:i?l~1.:iil~'U~..J'1 n~ Vl~e:i 1:J b Vlm~?l:w ~e:i m':i&i~~.:iu1mb uu~.:i~'U ?11m':i'1tlfo bb u'l.m1':i&i1J>1~.:i 

bb~'Uu1t.11~1'l1:wA11:lJbV1m~?l:w 

cs'.. 'lJm~ bb~'Uu1t.1 .rre:iA11:w bbG'1~~15n~';i ?11m':it1tlfob tl~t.1'W'lJm~ 1 vtb Vlm~?l:wnu?lm'i"l~'U~ 
er. ~ f u~ 1.:i"il~lii' e:i.:i b?l'Ue:i':itl bb uuu1 m1'Un e:i?l~1.:i 1 Vi A ru~m':i:J..Jfl1':il'l':i1"ilf u-W ?l~Vl~e:i ~ muA:w.:i1'U'lJe:i.:i~ 11~1.:i1 Vi 

'U 'U v q 'U 'I 'U 

~ I 0 <::.. a. Q.I 

1"111:lJ b Vl'U'lle:J'U f1e:J'U~1 b 'U'U fl1';j \91~ \91\l 
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d iJ' I 

b 'HN f\1'a'11.:!6U'J.:J 

'l.h~n1lil-a1l"l1~1.:ibi;i'llvi ___ <i!fl,e.bI_c(Q_L~~~---i;i.:i1''Wvi ___ ~~-rrnfl~DJ_1;1_-w_~-~y------

.fl 1t1V1~.:i"il1fl1~i'.l f\1)6'1.:J't.n:w!K ru ru 1~ 1.:1 bb 'IK1 '1.X1:we:l~u ~ 1.:i bB 1.:11'Uvf .:iV1:WlilV1~e:i bbl'ii.J 1-:i ?i1'Um:w~ ru ru11 tl~w1h.:i 
v QJ 'U v v 

1~e:t5'Wvh5 fl'\/le:Jlil'Vlti .:i b l'U bbl'ifl1 ';i~1-!!'1i1.:i.:i1'Ubbl'i'U1.:J?i1'U~1~f u B'U f) 11 \91 b tJ'WVIU.:!~ B"il 1fl~11~1.:1 bb'IK1 f\1';j~ ~11~ 1.:11~ 
'U qg~ '\J 'U 

B'W ru1\911~~1.:i'1i1.:i bb~u1.:i?i1'W~.:i fl'111if 'W hi bum Vl\911 ~ eYf u~ 1.:1V16'l lil~m11 flrn1:wf u~ lil'llB'UVl~B~'Llu~V1tf 1~ 1?11:w 
'I. v 'I 'U 'l 

« ruru1 bbm~eYfo"5' 1-:J"il~ ~-!JI"\-!! rJ( e:i.:if u ~ lil b 'Ul"\11:W~lil bb6'1~1"\11:WU';i~:W1'\/l b~'Wb'1B'lleMeT fo~ 1.:i'1i1.:1V1~B'1JB.:Jl'11 bb '\/l'WVl~B 
v v 'U 'U 

6'1fl"5'1.:!'1JB.:!~~'IJ"5'W<i1.:Jif 'U'\/lf\'lJ';i~fl1';i 
" " ' 

mrueHu"5'1.:i 1 tl~1.:i'1i1.:i.:i1mbl'iu1.:i?i1'U 11ilt1~1tl'Wm1:w 1 'Ud';i';il"\Vl\1-:i ~~u"5'1.:irJlewli1';i~l°i1tl~u 1~bbn~11~1.:1 
" " " btl'U~1'Ud'Ub~'Ll1 'UeJ\91';i1~BtJ6'1::; ~ 0 {~'U) 'lJB.:!1.:!b~'U'lJB.:!.:!1'U~"5'1.:1'1i1.:11?11:W~ruru1 v7.:id1iJ~lil~'\/16~11"5'1.:11 'Wf\1';i 

------- ---- ----- ------ v v 'U 



bBm11':ibb'U'UVl1EJbeJn'i,'11':i'l.l':i~n'J~':i1R1Bb~ffV1':ieJUn~ oiiei Gl.Glb 

b~B'W16!.lm':i:ti1EJR1~1'U~TV11~ 
'IJ':i~n1~':i1R1~1~b~6!.l~------®Jl_._~b/_~Q_/_~-~~---~~1'W~ ___ WJ}R_rl_t')\'1~Jl_')_l'.J.'W.~~~--------· 

nTH u n:ti 1EJl'°i 1.:11'Ue::i1V11.:i rJl fl.:iil ~6'1 f11':il'l'n~?lfltJA11m ~ EJuv{ e::i1V11.:i (Surface Tolerance) ~1EJ 

bA~fl.:ii'.l fll ~ A11l.l b ~ EJtJ'llfl.:J e::i1V11.:J'lltJ ~':itl b ~'U (Walking Profiler) 1~ cJii'l1'U l'l':i1 ~?lfltJ bb6'1~1 bA':i1~vjV11.:ii1"11 m':il.l 

~1tT n'l1'UVI 1'lvim 'l1 'U'Yf 'Llvl V1'1ri ':i 'l n 1':i., ~ 'l fl EJ
0 LL6'1~1'Llf11':il'l11 ~1 ~ ~ t rJl fl 'l~ ri' 1~'lli1 ri11l.!'1J':i 'll':i t?11 n6'1 

" ' 
(International Roughness Index, IRI) rK'ld 

iff t1vl~'lvil'~EJtm ~'lvi1~ul'lmi1 ~'lvil'~m1611?1 "5''lvi1~ 
?1\1161 Lb61t"5''lvi1~?1'l'1l6'111'LlL'1l\Jl ct e51L.flfl ~fl rl1L.flfl~t'Ut 

" 
e51L.flmV1vn e51L.flfl'U1V11 e51L.flfl?1tu1ilflEJ LL6'1te51L.flfl?1tb~1 



- r.mn -

rnn-~1':ibb'W'UVf1me:im11':i'l.l':i~ml'l':i1fl1~b~n'Vl':ie:iiln~ -Ue:i Gl.Glml 

'VIU-:J~e:i b~e:i-:i bb~-:JEi'WEJ'W n1':ib 'iXfl11:1.1fi'W CJil:IJb'VlboU~~ \91Jl ruGt'i'!le:i-:i b ':i-:J-:J1'W~~:IJ bbe:i~-W~ ~ flil'Wn~\91 

d '\11 __________________________________ _ 

., d 
'd'U'\11 _______________________________________________________ _ 

b~il.:I bb{f .:J~'Utl'Ufll';i 1~fl11:1J8'UC.J€l:W1 moii'l!-l~\9ili'rusn'11fl b ':i'l'l1'Ul!-J?l:Wbbel?loW~t91fleJ'Ufl~\91 

b~CJ'U ~ell'W'd t.J fll':ibb 'lJ'd'l'\111-:J'Vl~'d'I_ ------------ --. ------ ---- --- ---- --- -. -. 

~.:iV\?i.:im~1c.J (9). ~1b'W1'Vli!.:i~ei1rnei.:im':i'1~'Vl~biJc.JuiJ~uflA~ '11mu (9) 'll~ 
' ' 

h ~1bmlueiuru1\9IU':i~fleiun'1m':ib.:i.:i1u (':i.:i.cs:') '11mu (9) 'lJ~ 
'v ' 

b~t.J'Vlil.:i~eiuu'Ud u1t.1'Vl/~1'1~'U?i'd'U"51n~--- --·--· --··-- -----. -·· -- .. ·--·- -- ··--------- -----·---- ·--- ------··-·- 1 ~ t.J 

~iJrl1'W1'1vllfl1':ibb 'Vl'W zj.:i bU'Ub{f 1'lJei.:i b ':i.:J-:J1'Wl!-l?l:IJbbel?l'W~l'1rieiufl~\91 bb~~ 1~1u 
-------------------------------------------------------- '\J 

ei1i (!!1\91 l ~LJ':i~fleiun'1m':i1 ':i.:i.:i1u~ fll'i'ei.:im:wfl!J'Vlmc.J 'lJei bb{f .:i~ut!um':i 1~ri11:w8uc.Jei:w1 ~ u~L1'Vl/~1.:i~u?i1u'11n~ 

l oU l!-J~ \91fi' rusn '11flb':i'l.:J1'Ul!-J?l:W bbel?loW ~\?) Ael'U fl~\91 bb~~ ~'Utl'U'1 ~ l ~ fl1 ':i?li!'U?l'U'U~ ~ ?i.:i t.11'1 bbel?I~ ~~ Ael'U fl~ \91 bb~ ~.:J1'W5'W 
' 

'l~b~CldoLJel.:J b ~ell~ u1t.1'Vl/~1.:J~'U?i'd'W'11n~------------------------------------------------------------l olil 'U fl 1':i ~1 b U 'U fl1':ibA':i'Ifl1 ':i 

.:i1uriei?111.:i/ .:i1u{f 1.:i b 'V!:w1v11 fll':i _________________________________________ \911:W bb uu bb 'lJ1.:ivi1-:i'V!~1.:i ____________________________________________ ru 

vi1.:iV1m.:i'Vl:w 1 CJ b~'ll _______________________ \91ei'W _______________________ . ____________________ ':i~Vl'i 1.:i fl:W . ___________________________________________ \91~ ei ~ 

':i~t.J~ b 1mfl1':iriei?111.:i'lJei.:i 1m .:im':i~.:i fl~11.LJ1.:it'i'u 
~'I b~CJ'U~'Wtl'U:l.11 b ~el'V1':i1'U 

(_ _ - ---- --- ----- ---- -- --- ---- -- --- -- -- ------- -- ----- -_) 

~iJeJ1'W1'1vl1fl1':ibb'Vl'W'U~t.1'Vl I ~1.:J~'U?i1u'11n~ 
" ' 



rnmnm'WuV11meimt1':i'lh~m~':i1f'l1~b~n'Vl·rnilna o!iei G).G)c::c: 

bb 'U'Ubbfit~.:i bbN'W~~~.:i 1 ':i .:i.:i1'WNfit~ bbelfit.W6'1~ f'leJ'Wn-.:11>1bb6'1~b~'W'Vl1.:J6l.l'W~.:i:u1n1 ':i .:i.:i1'UNfit~ bbeJfit-W6'1~f'l ei'Wn'i1>1t1.:i~.:i n6'11.:i 

6l.le'J.:Jbf'l':i.:ln1':irielfil~1.:l 

d ,, ' 
G>.) bbN'W'Vlbfit'W'Vl1.:!6l.l'Wfit.:J 

0 QJ .d 
bb'Vi~.:i1li1\11 ~~EJ~'1l'W6i.:i Cn:w.) li11\11'U'VI 

' 
C91. ~1bb VIU.:J~~.:i b 'i..:J..:J1'We-J?l),JbbeJ?l~(;l~f'leJ'Wf1~\>l 

vm. rn.J. offset rnJ. 

-Wn\91 (Latitude, Longitude) 

l!'.J. ~1bbVIU..:J~·mm..:i 1ri1..:im1rieir:1~1..:i 

vm. m.1. 

-Wn\91 (Latitude, Longitude) 
v l t::t d 'V 

bl1. b?l'WV11'1'1l'W?l..:J "il1f1 Plant ci..:in..:inm..:JVl'W1'11'W 

vm. m.J. ----

Vl!;l. mJ. - Vl!;l. n:IJ. - -

Vl!;l, n:w. - Vl!;l. n:w. - -

Vl!;l. n:w. - vm. n:w. - -

Vl!;l. n:w. - Vl!;l. n:w. - ---

1~t:1~'V11.:J6l.l'W~.:i :u1n h.:i.:i1'WNfitmbeifit.W6'1~f'lei'Wn'il'l '1.:i ~.:in6'11.:i bf'l':i.:im':irieifil~1.:i -
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