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~ 1-:i w V111.:itJ~:1.J 1ru.:i1'U ~ .:i Vl:l.J lil'll ti .:i-:11'U 11tim1,r'U vi 1:1.J61 qJ qJ1 Llil vu 1~:1.J1 ru ti'u'\.J~m ru .:i 1'U ~vi 1 L'1 ~" "~ .:i ~ ru 
II I I IJ J' I I I I ti 

mt111mvitiV1'U1t1m:1.Ji;;qjqj1 ~.:i'U fl11\11tJL~'ULVl1J'1llilL'1!mU'Uf11 Overhead LL"~ Mobilization ~.:inm1 ~ 

11~1 -:1 '1~ ~1ti1~LL;~-ru~1-:i 1 'U.:i1lil~lil~1 ti'1Jti.:i m1~1m~'U~1.:i1'Um:1.J i;;qJqJ1 
I d 1 II I II II II 

(~) n11J\l~\11tJL~'U'VlLVl1J:LJ'Um1J ((j)) LL"~ (l!J) ~.:inm1'1J1-:1Vl'U 1'U-:111il~lil'V11V'1JB-:lfl1) 
' 

Q .dil II Q ,J .q d d ti q.J 
'11tJL-:l'U Vl1BnB'U-:111il~lil'V11tJ'1Jtl-:lfl11\11tJL-:l'U \Jl11JVln11J\l~~\111(\.11\Jl11JVlL'Vl'U~1Jf111 L1'ULL\JlmruVJm1J 

' 
fl'11 1ru1L~'U11tJ~mru-:11'U~vi1L~~\l\l~-:l~-:lfl~11 iJ1;ij~1'UL~tJ1;ti-:lnD.:i1'U~'U~LVl~B ~n~-:l-:11'U~LVl~BtiVn 

\I 

ti I I I d t.I ~ I II ti I d I ti II I &I 

il11i1lie.J'1n1~VlUVltlfl11\11tJL~'Uf11-:11'UVlLL"1L~)\l\l~-:11 'U.:i11il~-:lnm1 ~.:iii m:l.J B1\l\11tJL~'UVlL Vl:1.J:LJ'U 1 'VILLne.J 
\I 

-ru~1.:il'i;ti:1.J nu m1~1 m~'U~1-:11'U-:11 lil,r'U ~ LL'1~ m1Vl \111ru111.:i1'U 11ilti ~1 'UVI~ mnru~vi'.:i n~ 11V1~ti 1~ L U'U 



I q I ii ii I i/Q.I ii .c:!lf .K d 0 Q Q d 
mm1~:v1ti L.:i'Um:v1.:i 1 'VILLn t:-J1u:v1.:iL U'U11tJ L~B'Umii L 'UB\11'U'Vl'V11L~1:v:v1.:iLiiB 

'IJ 

" " .,j "' .,j G "' ' ..I 
f11l.J'Vl~BL'11'Vl'U1'V1'1JB\I f11l.J 1~vl1f1111'111'1~B'Ut:-l'1\11'U'Vlvl1L~1'1LL'11 LL'1~tl11f1!J11LU'U'V1YlBhl'l1\11'11l.J 

;B rl1'Vl'U~ LL "1.:i'1t11t111VJ ntl1~ f111 mii '1~ BB f1'Vli!\l~B-r'U1B\I m1-r'Ul.JB'U\11'U,r'U 1 'Vl"'t ~LLn~-r'U;1\I 
I ii I ii d ii ii ... ~ 

f111'11tJ L~'U\11~~~"111tl'1~'11tJ1 'VILl.JB\11'Ul1'\l'Vll.J~l'l1l.l'1t1J t1J11~ LL'11 L~1'1VJf1 

~ . l!:l mru~~-ru;1.:it15llii~~'1t11t111;1\ltlB~;1\I 'UBf1L'VIUB'11f1;B ~.@) '1~rl1'Vl'U~ 
"11tlfoLU'U11ti1'UL U'U,)1'Ul'UL~'UIJl1tJ~11 'Ue1'm1;Btl'1~ o.l!:lct '1JB\1111'11\11'U;1\I 

G>O. 

" d f'~ " " " 

~'11'U~f111tl1~mm11"11BL'1f1'V11BoUf1~'1l\l 1~v11'1~~1:v1.:i \Jl1l.JLL 'U'U ~\11~'41 'U'llB @) . GTl 

ii ii ii I ... I II d ii 

'Vl~B'lJBl'l f1'1\1'11\I L U'U'Vli!\l~B LL'11LL\Jln1ru '1~ l'l B\lfotlw tl'Ul'l11l.J'l111~'U f1Y'l1B\1'1JB\l\11'U'11\l'Vl Ln~~'Ui11tJ 1 'U • 
1~ti~nm 1~uBtin11 l!:l t1 i!u'1~:v1n1'U~mii1;-ruiiBrn1'U 1~ti;B\l~'U~~m1~Bl.JLL'lll.JLL;1'1l1~1~m1 
1;~~\IL~l.J.fl1tJ 1 'U C9lct'. 1'U i!u'1~:v1n1''U~1;-ru LL;\ll'l11l.J'511~'Uf1Yl~B\I • 

" 
G>G>. f11':i\11VL~'IJ&'l1\l'Vl'IJ1 

"d ii I ii I ... I ... 

t:-JtJ'U'1JBL~'UBlj~'V15LG'l'UB'1JBfoL~'U'11\l'Vl'U11'UeJl'l111iJLn'U1BtJ'1~ C9lct'. 'lJB\1111'111'11'11\I 
'IJ 

~\l'Vll.l~ LL~~\1~'1~; B\l~\ll.JB'U'VI~ ntl1~ n'U L~'U~1\l'VIU1 L U'U~'U5U1J11-r~u1'11 'Vl tJ 'Vl~BV1i!.:i~B~1tl1~ n'U'Vl~B ... 

"' "' L~'U'11\l'Vl'U1i!'U 

G>ID. f111~f1L~\Jtl';i:ai\J~.J&'l·n'U 

1'Uf111~1tJL~'U1 ~LLn~-r'U;1\I LL~G'l~\11~ ~l1;1\I '1~~f1 L~'U,)'1'Ul'U;BtJ'1~ ..... . @'Jo .. . '1JB\I L~'U 
'IJ 'IJ 

.J II 1 ti d .J II ti II II I I I 

Y11J1B.:i:v1t11 wn~i!'UL Yim U'Utl1~n'Ut:-J'1\11'U 1tJmruY1L~'Utl1~n'Ut:-J'1\11'U:v~1J1B.:i'1n~n11l1.:i~'U 1ii1Jhm1 ..... 
'IJ 

b .. ..... .. L~B'U (&11V1-ru'1t11t111~ L U'U11m~ B'Vl~l tJ 'Vl~B'll B\IA1;1\l~\l'Vll.J~) (&11V1-ru'1~~1~ L i'.J'U';i1 m L V1m11ii) 

~-r'U;1\llj~Y15~'1 ~'1JB L~'UtlW tl'Ut:-J '1\l 1'U ~'U b~ ti~-r'U;1\1'1 ~ ;B\ltl1'Vli1\l~B~1tl1~ tl'U'lJB\I 
'IJ 'IJ 

5'U1 l'l11'Vl~B'Vli1\l~B~1tl1~ tl'UB L~ f1Y11BUf1~'1JB\15'U11'111.fl1tJ1 'Utl1~ L Ylf'l\Jl1l.J LL 'U'U'Vli!'l~B~ 1tl1~ tl'U~\IW'41 'U 
ii II I ti I I.I d d I.I 

'1JB @'J.Ci'. (Ci'.) ii111.:ib1J1Bm1:v1.:i LY1mU'U'Vl~nt11~n'ULL'Vl'Un1~ 
'IJ 

~l1;1\1'1~~'UL~'Utl1~tl'Ut:-J'1\11'U LL'1~/'Vl~B'Vli!\l~B~1tl1~tl'U'1JB\15'U11'111~\lf1~11 \Jl1l.J 
'IJ 



1 II ti II 3 II 

(i)bTl.(i) L~'UP11'11.:i?i1V1fo ·n'U'11.:ifl-r.:i'U 1tillJ1'11nL~'U.:iuth~mrutlw-;i1\j vu•1 . \elct"b~ 
II I d II I I " 

nTrn.:J'U1l.l 1'U~qJqJ1'1~nwvh1til111mm1 ml.I 1til-rua~l!~L~'U fl1nm111.:i'11m~'U 

.:iutJ·rni.nrutlw-;i1\j V'l.1"1. l!Jct'b"11 

<ilm.l!J L~aml.l 1;l°ltilL~an~~'U;m?l'Ua11v1til 1 ~LU'U~-ru;1.:i mi~ 1;111mi.:i;1.:i 1111l.lm1 
\) \) 

Q ' II II II II II 1 1 1 II 1 ti 1 

tJ1~mtil11fl1BL"'nvi1aiin?1LLm me.Jfo'11.:J'1~111a.:i~.:iV1~8'u1~.:i'lJa.:il.l1LVia.:i1'U'11.:Jtil.:inm1L'lJ1l.11'11n1111.:i 
\) 

U1~L Vll"l LL"'~'lJa.:JtT'U;a.:i'l11L;1lJ1l\i'IVV11.:JL~a1'UL;'UV11.:J~lJL~a1 VlVL~'UeJV LL"'~?l1l.J11() 1~'U~m1-r'U'IJ'U1;1111l.J 
\) 

d I lld II I II II SI 1 

'Yl-r~l.J'UIJ1~11m1m~'Yl11.:Jfll.J'U1fll.JU1~n11"1n1'Vl'U\il e.JV'U'IJ8L?l'U8~.:JLU'Ue.J-r'U'11.:J'1~1118.:Jtlfillii1111l.Jnl'l'Vll.J1V11 
.... \J \J d.J dJ 

v v 
Q Q .cl .., .cl 

mvm1?1.:iL?11l.lm1V'l1ru•1m'U11 til.:J'U 

( <il) LL ;.:i m1i.:iV1~a'l11~.:i'lJa.:i til.:i n~11 L ;1l.l1'11n~1.:itl1~ L 'Yll"l~a ml.IL ;1~1 
I/ I .J II' II I II I II I cJ I 

mv 1 'U 1r1 1'U 'l!uvi'.:iLLl111'U'Yle.Jfo'11.:i~.:iV1~a~a'lJa.:i'11nm.:itlwL 'Yll"l Ll'ULLl'lL tJ'U'lla.:J'Yl-r~l.l'Ul'l~11m1nw'Yl11.:i 
\) ~ 

11 11 d II 

fll.l'U1fll.IU1~n11"1VnL1'U 1 'Vl'U11Vln l\i'IV L~88'U 1til 
' 

(\el) 

L~a 1 'YlV'11n~1.:itJ1~L 'Yll"ll.11V.:JU1~ L 'Yll"11 'Ylv L1'ULL~'1~ 1;~'Ua~qi1111-;.i1n ml.JL;1~11 ~'U11VJn~.:J'lJ8.:JtT'U ltilm~a 
~'U ~m ~L~a 1 viv zj,:i'1~;m 1;foa~qi11>lL~'UtT'Una'Uu11vin'lJa.:i"'.:iL~a~'U V1~mu'U'lla.:i~-r~l.J'U111~11m1 

v v d 
m~'Yl11.:ifll.l'U1fll.ltl1~ml"lvm 1'U 1 V1u11'Yln Ltilm~aa'U 

' 
(m) 1 'Umruv1't~tl~u~V11l.l (<il) 'Vl~a (l!l) ~fo;1.:i-;.i~;a.:i~tJ~tilml.ln!JV1lnv11 

.. .. "" 
mvnT'rn.:JL?l1l.lmwnru"OV'U11 

II~ ti .J II ti '1 II II 

(i)m .m ~V'U'lltlL?l'UeJ6il.:Jml.l 1till°ltilL~amL"'11l.l L tlvh~qiqi1V1~a'lJa\>ln"'.:i'11.:iL U'UVl'l!.:i~a 

mv 1'UL1m~n1V1'Utiltii'.:i1~u 111 'U;a ~ ml.l'1~~tJV1'1ntJ1~n'Um1~'U;m?1'Ua V1~m~vn;a.:i'11n~aanV1'l!.:i~a ' \) 

~1U1~ fl'U n11~'U;tlL?l'U8~'UVJ LL"'~81'1~'111UJ1L~vn;a.:i 1~"ll\il1 ;fl11l.JL~V'V11V~'U (;1lJ) 11l.J~.:J'1~~'111UJ1 
1~LtJ'U~~.:J.:J1'U l'l1l.J1~LUV'UnW'Yl11.:Jn11fl'1.:i11;1vm1~\il~8~\il;1.:JLL"'~m1tJ~'Vl11~?1\ili11fl-r~ 

\) ' ~ 

(i)bfl.~ ml.l?l.:J1'U~'Yl~~'1~LL;1 'llL ~l.JL~l.JL~el'U 1 'll 'Vl~a;an1V1'U\il 1 'ULL 'U'U~~~1'Vl~a;a 
l'ln"'.:i;1.:i L U'UVl'l!.:i~a 1 ~L U'U 1 UV11l.lfl11l.l L ~'U'lla.:i~1-Un.:i1mfom1?1.:i?1\il (;1iJ) 

\) ' 
1 qc:J I.I al c.ir. ~ a. 'J.c1 CV 4 

<ilm.ct' 'Um ruvi La n?111 LL 'UtJV11ma n?111 u1~ mtil11fl 1m"' n'Yl1a'Un?l'U l.lfl11l.l'lltil'Vl18 

LL~.:in'U~~'U;m?1'Ua'1~;a.:itlfiu~l'l1l.ll'l11ii'1ov'lla.:i ml.I i'\'11ii'1ovtil.:in~111 ~~m tJ'U~?ltil LL"'~ ~~'U;m?l'Ua 
\J d..J , \J 

1~iJ~'Yl~L~vn;a.:i~11;~1v1til1 L~l.IL~l.l 
ii 1 II II d tld II 

<ilm.t> ml.I m'1tl1~ml"lvm~nm1~til'11.:i1'Umru111a1 tJ'11til LtilV'Yle.JV'U'llm?t'Ua'1~L~vn 
\) 

;a.:i~1L~EJV11EJ1til1 '11nml.11l.11; 
1 I/ I II II II I I 

(<il) ml.I 1l.l 1til-rum1~til?111L~'UVi'1~ 1 "1l1'Um1~\il'11.:J'Vl~a1til~'U~til?l11LL1111l.l 

.cl 0 .J II Q./ 
11d I/ .J V II 4 ~ 11

11l.1 

(l!l) l.l m1m~vi1vi L 'll1"' n'l!l'ru~ e.J EJ'U'lla L?l'UeJ'Yl"ll'U~ n11'1til'11.:J'Vl18'Yl Ltil1'Un11 
\) 

l°ltilL~aniJ e.J"'tlw LEJ"0~~1l.ln'U V1~aiJ~1'U 1;L~vnu~~'U;m?1'Ua11v~'U V1~a-U'til'IJ11.:im1LL ~.:i-U''Uav1.:iL U'U 
\) 



4 II.I ILi l/d ti .d 4 ti II ~ Cl I I 0 ~ d 1 
511l.l'Vl1t1'1l.!Ve:Jl.lfl'Ufl'Uf:W'U'lJtJL'1'Ue:J'nmru 'Vl1tJL'11'Vl'U1'VlL'Ufl11L'1'Um1ri1 V11a'1m1m::'V11mw1'11\Jle:J'U ~ v • 

1 'Ufl11L'1'Utl11fl1 

(m) 

flW'Vl'U~m.h:: L£J'll~'1151)(\J~ 

ti II~ I I II I 

m1vi1m1'1~'11.:iri-r.:i'U\Jle:J 1Utl1'1fle:J1 'VILfl~Fl11lJL~V'Vl1VLLfl m11 'Vl~a 

(Ci'.) mru~'U1'Uvi1'UtJ.:JL~Vdtl'U ((§)) (\!:>) 'Vl~tl (m) \J11l.J~rl1'Vl'U~1'Ufl!)fl)::'V111.:J 

~.:iaa fl 1'11l.l m1l.l 1 'U fl!J'Vll.11 v11;1 v m1'1~~a'1~;1.:i LL'1~ m1'U~V111'1'11i)fl1fl-r~ 
' ' II 

@<r. n1'jtli'u'j1fl11fl11.:i1'UmJ~'j1.:i 

m1ufo11fl1~1.:i1'Una'1;1.:i1J1111'11J11m1u-r'U11ri1~.:i1~'U 1 'U;a (9) .ct '1~'111111 ;1 'Umru v • 

~ ~1.:J1'Urltl'1;1.:J'1~'1.:J'Vl~mvl11~'U 1~v15m1~a 1 ud 

1J1111L~a'U 1 'lJ 'Vl~mflru,l ~\J11LL~~15Fi1'U1rum ;n'UG1'fl!f1!1 LL 'U'U'\.Jfo11ri11;1J1111l.J~ 
flru~-r;)lJ'Ul'l~L~tll'U~ \!:>\!:> ~.:J'Vl1fllJ l!:Jctm\v L~tJ.:J fl1)'~'11)(\J1~1£JL'Vl~tl;U)~fltJ'Utl1;g'VN1'UntJ'1;1.:J 1'1111 

~ v 

'VIU.:J~a&11'11m~'lJ16fl11flru~-r\511'Ul'l~ ~ 'U1 o\vom/1 (9)0~ '1.:Jl'U~ \vei'. ~.:J'Vl1fllJ \vctm\v ... 
' II .,j.,j .,j II II a .,j 

'11'11fl11U-r'U11fl1 ('1\J11fl1 K) '1~\JltJ.:Jfl.:J'Vl'VlW~'U'Vlrl1'Vl'U~ b 1 'Ul'ULrn1L'11'11'11lJ'Vl v v 

n1V1'U~ 111 'U'1fl)fl)1 'Vl~tlil1£J 1 'U1~v~n~1~ ml.I 1;'lJv1vaafl 1 u 1~v'1~ 1 ;~1'11'lJtl'1'V11'111'llfl11m;1~'ll1 'U;a 

@<t. 1111J1'j~1'\Je:Ji'ja~1.:i .. 
d ti lid ti ti ti 11 11 ti 1 ti 

Ll.Jam111~rr~ L~afli:.JV'U'!Ja L'1'Ua11v 1~ 1 'VIL U'Uf:.J-r'U'11-:iLL'1~ 1~\Jlfl'1-:i'<iJ1-:ifla'111-:i ml.I v v 
ti ti "'d II ii 1 1 II l lld II II 1111 

'\.J1:: fl113liiLL'11 f:.J V'U'lJ tJ L'1'U tJ'<il~\JltJ'l\Jl fl'1'1111 'U fl11U n'\fli-:11'U fltl'111'1~'1 flm1 f:.J V'U'!Jtl L'1'Utl'<il~ l'l a-:ijj LL'1~ 1 'lli:.J 
\J d.J \J \J 

~1'Ufl11'V1~'1a'U1111J11\51'U~i'.Ja~1-:iV1~a;~1'Um1'V1~'1a'U1111J11\51'U~i'.Ja~1-:i'<iJ1fl riru~m111m1ri'1V1'U~ ... v ... 

~.. .. .., d .. .., .J .., 
lJ1\J11\51'U LL~~'V1~'1tl'U ~l.Jtl LL 1'1.:J 1'U'Vl1tl '1 tn'U'U'!J tl.:J'V11'111'll fl 11tl'U '\111 t1'1tn'U'U Ltl fl'll'U'Vl'V11'111'llfl111'U1tl.:J ... 
V1~a~n1~um1~~'U '\.J1'll. u1'1. LL'1~ u1'Vl .V1~mVivrn~1'<il1fl'1mu'Um1~fl~1~ fl.~. -r'U1a.:i1~L;1-r'U 

v • 

11'1Jf11) 1; 1 mJl'111 L~~1f111;tJ£J'1~ (9)0 '!JtJ.:JLL~'1~'11'lJ1~1'1LL~'<il~;a-:in'11'U1'U~1'1tJV1'1,;tJ£J (9) fl'U 1 'ULL~'1~ 
' ' .J' 

'11"1.11'111-:i ~-:il'la 1 u'U 
' ' ... 

(§)ct.(9) '\.J1'1 . '11'!l1'1J1-:i fla'111-:i 

(§)ct.Iv 11311m1vu1 

Ii) b. n1'jtl~u~1J1111n~V1111mL6'l::'j::L uvu 

1'U1~V111-:i1::v~L1'11m1na'1;1-:i ~~'U;m'1'Uam;-r'Um1fi'~L~afl 1 ~L u'U;-r'U;1-:i;a-:i 
v v 

u~'lfli l'l1l.J'Vl~mflru,l~fl!J'Vll.!1v LL~~1:: LDV'U 1;n1V1'U~ 111~v Lri~-:iri-r~ 
Ii)~. m'jth~Lij'\.Ji:.rnm'jt1~u~.:i1'1J't.lv.:i~tl'j::flaum'j 

fl111 '111111i;ru1i:.J~fl11'\.J~u~-:i1'ULL;1L'1~'11'1111'1fl)fl)1'llt1'1~~'U;t1L'1'Ue:Jffi;.~\Jfl11 
rr~ L~tl fl 1 ~ L U'U;fo;1-:i LYlal11111'\.J1~LiJ'Ue.J'1fl1)UDU~.:J1'U'!Jtl'1;U)::fltJ'Uf11) v ~ v 

~.:id V11fl; ~'U;a L'1'Uam;-r-u fl 11fi' ~ L~ ei fl 1~~1'ULfl ru,l~ ri'1V1'U~'<il~ n m~.r'Um1 ~'U;ei 
v v 

L'1'UeJ'Vl~e:Jvi1'1fl)fl)1tl'Ufl)lJ L li1fl111 



cl 
"1 TVI C9l 



vi13.JLt1mnrn:uul11mt1na1'atl'a::mvi'a1fl1~1.:i~Lan'Vl"rnum~ .Uv @.@ (rri) 

'a1t.1a::Lavvi1.1.a::V1anmrutti.:i1'1J'IJ°iV11'am'a'1'a1'1'a1'1J'a::wh.:im'ariva~1.:i 
d ... d 

La'tl'VI eb - a'tl@/ ma::' /ID<l'blrl a.:J1'1J'VI mm L3.J'l?/1tl'IJ ID<l'blrl 

" . .. 
m.'lJtl01VIU®Lfl'StNlUJJEJfl1UrJl.l01't;)'SJ5)'S 

~-ru~ 1.:i ~ u.:i ~\Jl L\Jl ~Ell.I LL'1 ~ ~ \Jl~.:iu1 EJ~ 'S1~'S1u~u~~ij01 "Sriu '171.:iV17u1 1 "Sru~Y11.:iV17u'1~w1u\Jl1t11'iiiu Lfl ~u.:iV1t11 EJ 
~ ~ ~ 

fl1U~2.J01'S~'S1~'SLU.:J1UrlCJ'171.:i .:!1U\]'St\J~ LL'1~\11UU1~\lfo~1Y11.:JVl"1.:JLLtoJU~U (ljU1fll.J l!lctbm) 'lJCJ\lf1'Sl.JY11\IVl"1\I zj\ILLtoJU 

U1 EJ~'S1~'S~\IU1 EJLL u~i11 U1 EJ L~ CJU LL'1~U1 EJD\l~U 'S1l.J n.:iLL~N~.:J ~u\lvi1~1 mLtoJULVl~nu1u«.:in~~V1U111JuuEJn11 (i),\!) 

ij"~Ll.J\Jl'l (L\lm~ LL~.:i~.:iu1~ WLLt-Ju t w~fl1fomu1J1 fl11t1V1u111JuuEJn11 ti ij"~LtJ\117 LLY1u1~) tl1J1Vlu~1EJLLt-Jui''11J1'1~YfuuLL'1.:i • 
~ijfi1'1~YlCJULL'1\11lJ~1n117~~u ~ \111l.Jl.l1\117~1U l.Jtlfl . bot>-l!lct<i'.'~ Vl7u ASTM D a:'~ctt>-l!lom~ (Type ~) 
l!l . fl112.J-ru~\Jl'@U'lltN~fu~1.:i 

l!l. m ~-ru ~1 \I~ tl\I ~\Jlvi1LL~U017U ~~ .:i 1Ufl11l.JU '1CJ\JlJlEl1un17vi1.:i1u L ~'1Cl\Jl fl ii CJ\I nu7~ ~'\.J 017~\Jl fl 17fl11l.JU'1 Cl\JlJl El 

1u01 'Svi1 .:i1u LL'1~~\Jlvi1LL~Ufl17~ \Jl 017~71~ 77~Vl11.:i 017riu'171.:i1 ~'1 tl\Jl fl ii Cl.:! nu'1fl 1'W~U~ LL'1 ~ LL~U\11U rltl'171.:iu ~ 1\1 '1~ LB EJ\Jl 

LL'1~i\Jl L ~u LLi11 L'1U tl ~11~1\I t-J 1U ~ fl1U fll.J\111JL ~tl~~17 ru11 ~fl11l.J L ~U'!luuri CJU~ 1Lilu017 riu'171.:i 
~ ~ . 

\!) . \!) ~ -ru ~ 1 \I~ tl.:J ~ 1LUU017\Jl 1 l.J LL~ UU ~,j'~ \I 1 U~1~ L'1U Cl 11 nu ~11~1\ICl~1\1 Lfl ~\I fl-r \Jl LL'1 ~ '1Cl\Jl flil tl\I nun~ Vll.11 El 

7~ Lu EJu LL'1~1'iiiu~ L~m.Uu.:inufl11t1tl'1u\JlJlEJ wfam1m1m.rn 017~1L ilu.:i1u\111t1LL~u~.:in~111 ~~fl1uflt1.:i1u-ruY171uu~1.:i 
u um;'tl\Jl1,_,'1;fl~\I Vl1n'1fl1'W LL 1\Jlilul.JU~L 1ru Lfl7\I 017rlu'171.:infl11l.J L~EJ.:J~~~ Lii\Jlfl11l.J 11Jtl'1 tl\JlJl~ nu L~1VIU1~~tl~u~\11U 
LL'1~/Vl7u tl7~'!l1'lJUcrl .ff L~UYl 1\1 L~tl~ fl1Ufl2.J .:J11JLL ~\IL i'.lumr.:i ~Cl 1~~fo~1.:JVl7u~1 LL Ylutl-rutl7\llJ1\Jl7017fl11l.JU'1Cl\JlJi'El1u017 

\I \I , \I " 

vi1.:i1u LL'1~/Vl7u ~\Jl~.:iu1 EJutlmru~71~7L ~l.J L~l.J ~fo~1.:i~u.:itlfiu5\1J11t1L\JlEJ11Jincff1 ~.:id~fo~1.:i 11Jij~Y1BL~EJ n7u.:il'i1 
, \I d.J \I 

~1 L ilu0171 mbutlL ~2.J L~2.J~1n~11~1.:i V11n11J~1 L ilu017~11 ~1.:iij~Y15i.:iV1~\Jl.:i1u L\Jl EJ 11J~m i'.lm Vl(J) LU 017'llu'lJEJ1 EJtl1 ~«qiqi1 
LL'1 ~nu L tJUfl11l.J ~\Jl'lJ tl\I ~-ru~1\I 

~ 

l!l .rn ~-ru ~1\1~ tl\l~\ll.JtlUU1 EJLL'1~ utl mru ~'S1~ 7\Jl1l.JlJ1 \Jl7~1U f1'Sl.JY11\IVl'11.:J 1~ LLri U1 EJ~71~7n1 LL 'W\lfl uun~\Jl 
~ . .. 

(Concrete Barrier) LL'1~LL~\1~1LU n1LL'W.:J'W"1'1~fl (Plastic Barrier) nnEJ L'11~71~7ilt1'1n LL~\l~\I Vl"1flU1Yl1\I LL'1~1v-J . 
m~w~u \Jl1l.J'1°11J1U~ri1VIU\JlLL~'1~71EJ017 L~~11~1\l\Jl71~'1tlULU1UL~l.J~U«qiqi1 Vl7uuuci'\Jl~1ff)U~LL~\IL~L~l.Jvi1\11U Vl1n 

11J~1 L i1u017~11~1.:in~Ylfii.:iV1EJ\Jl.:i1u L\Jl EJ 11Jnm i'.lm Vl\Jl 1u017'lJu'lJEJ1EJu1EJ«n1n 11 
\I , , , ·~·~ 

d .'1 • I ' 1 o !'1 1 " "., " o " .f o 1· I .f ,.,j ' " 'i l!l.<i'.' Ll.Jtlu1EJLL'1~uumru~71~7 \Jl Vll.J\Jlfl11l.J~1L utJ Vl~7'\.J~1.:J\Jl1LtJ'U0177CJC1CllJLL'1~U1CJCJn u~1fl'WUYlnCJ'171.:J b\JlEJ . ~ 

®.er Lfl~u.:iV1t11EJfl1ufl2.J017~71~7 V11mn1J1nwli17\Jl V1~m~EJV11 EJtim ~u.:im~1 fl'11LVl\Jl11J1n\Jl12.J ~-ru~1.:i~u.:i~u~1J1vi1 , , , 'U 

Vl7u~\JlVl1lJ1 ~ \Jl ~.:!Yl \Jl LL YIU 1 ~tl~ "l u '1fl1'W L~EJU7u EJ'1l.l\J 'SruvtuVi L~ tl\Jl 'S1 ~'WU 
l!l.b ~-ru~1\l~tl\l~\Jl017L~U1EJCJ~~U'1fl1'W~~LL'1~fl7Uli'1U\Jl1l.J l'iiimfl~tl\IVllJ1EJfl1Ufll.J017~71~7LtJ\11tJrltJ'171.:i .:i1u 

\I ~ \I , 

, 17ru~ LL'1~.:!1UU17\lfo~1Y11.:JVl'11.:JLLtoJU~tJ (lj1J1fll.J l!lctt>m) 'lJCJ.:Jf1'S2.JY11.:JVl"1.:J LL'1~Wfa2.J L ~~11~1.:J\Jl71~'1ClUfl11l.JL~EJ'\.JfaEJ 
~ . ~ 

\Jl'1Cl\JlL1'11 

l!l .~ Mu~ 1.:i ~ u.:i~ \Jl 1 ~ij L ~1V1u1~ m1 ~'1 uu m1t1tl'1 u\Jl Ji' EJY11.:i rium~V111.:i 017riu'171.:i '1'1u1u 11JuuEJ n11 - flu 
~ 

L~1wu1~\1171'1ittn.Jfl112.Jtl'1t1\JlnEJV11.:iC1uu'a::vi11.:im7rivil71.:i~erfo~1.:i~flvi1'1t1.:iinui'u1t1.:im7~1ut1u111vi~nil\117m7 v v 
.1 ... ... ... "" .. ~" • " d !'! " \1l 71 '1ilv\J fl1111 u ~v fl fl EJ'Vl1.:J Cl'Ll'LI '11nil C\1\J 'LIVI L'tf v Cl v bf! 'VI 1Vl'LI 1'VI Lu 'LI~ '171\lilv\J i (Road Safety Auditor) 

mh.:iuvv - fl'LI w7vmrim~u~u77Ylfl'lJU1\Jl - ~u '1mw~ei1EJm7W.:i1u1lJLnu - ti '1'1u1u - ~u tl~i.J~V1u1~ 
-ru ~ \Jl'lluu\Jl" u\Jl L 1'11~ ~ -ru~ 1.:itl nu~ .:i 1~ 1 u~u~ ri u'171.:i ~.:im ~ L'1u ~~ \)) 71 ~'1uu fl11t1tl'1 u\JlJi' EJY11.:i riuu 7~ V111.:i n 17fi u '171.:i 

~ ~ ~ 

mw7ul.J LL~'U~.:J'\.Jfl'11 f1'S'lJtl\ler-ru~1.:iL ~Cl 1 ~~11~1\I L ~tJ'!ltlU zj\IL~1VIU1~, ~tl\l\Jl71~'1tl'\.Jfl11l.JU'1 tl\JlJlEJY11\IC1'U'U7~Vl11 \1017 . ~ ~ 

rltJ'171\l\Jl1l.JLL UU~ ~11~1\I n1Vl'U\Jl Vl~tl ~1~fo fl11l.J L ~tJ'lJtlU~1flerfl1u fll.J.:111.J LL'1~ L ~nu11'S1 EJ\11tJfl1'S\Jl71~'1tlUfl11l.J 
~ ~ . 

U'1 tl\Jl JlEJ'S~Vl11\Ifl1'Srlu'171.:itl 'S~ '1'11u tJ7~'1°1«t1\Jl1,,, LL'1 ~tl7~'1°1 L~tl'U L ll'U~1'UVltl\l'lJCJ\I Ltl fl'117U7~ fltl'\.J fl17\Jl71~-ru.:i1u 
Vl1fl 11J~1L ilufl17~11~1.:in~Y1Bi.:iV1EJ\Jl.:11u L\Jl EJ 11Jnm lluL Vl\Jl 1u01"S'lJtJ'lJEJ1EJmEJ«n1n 11 LL'1~nu L i'.lum1l.l~1J1·1m.:iMu'11.:i 

\I , , , ·~·~ \I 

~.:iil uflm m.U1.:i~u~u.:i 1 tl'1.:i~eitlfi~.:i1utJ7~'1°11u ru '1mu~~erfl1ufltJ.:i1uri1V1u\Jl , d.J \I , 



-l!:J-

l!:l . ~ vnrnii~ ~iJ~ L 'VI~ 1~ "] 1 'U~'U~ LL'1:: L~'Uvrn~1Jl-rulJCJU~tJ~vi1-:i1tJ~10~11'11.:i 1tlvf1LiitJ0Trn'91~-ru'11.:il'i'CJ.:i 
fo ~~'l!CJU 1 tJe.JmL "1.:i CJ~ L '\ll(JJ~'\.JL VJ EJ.:I i::J1 EJ L~ EJ1~-:JV11-l LL vi-:i LL'1ZV11.:I CJ1n11 • • •i:: 

m.'\ll"'OLOru'tl01'i~~fi1UJCJJLL'1Z~1EJfiJ.rn.J 

'11 . c;J O'il.JV11.:l'\11'11.:I~ ::~1EJ~1.:11'\.JU~'\111'i01'i~'i1~'i 1 tJ'i::'Vl11-:i01'iriCJ~{1.:iL U'ULL urn '\lll.11~1 EJ 1~EJ~::~1EJ1 m 'U01'itJl'i1~ 
-rrn1'UL U'Uei'm1{CJEJ'1:: tJl1lJ~~~1'\.J{CJEJ'1Z'!Jtl.:le.J'1.:!1'U~vi11~ 'U.:11~~'\.J 'l ~10e.J'1.:11'U~.:I 1m.:im'i ~.:itl~::~1EJf1'iU{tiEJ'1:: c;ioo 
.. 'i ,, " ~ 

Ll.Jtl.:11'\.J >f1'i-l 01'iLL'11 L~'i~tJ11lJ'1 'l! 'l!1 

m. l!:J 1 tJO'itU~Lf1~tl.:l'\lllJ1 EJE11Ufll.J01'i~'i1~'i'li1~~ '\ll~CJ~'l!'\111 EJ 1lJ~olJi'CJ.:if1'iUn1'UtJl1lJ~n1'\ll'U~ 11l tJ~i'.Jmf1~CJ.:l'\lllJ1EJ 
f11Ufll.J01'i~'i1~'i1'U.:i1'UriCJ~{1.:i .:11'U\J'iru:: U'1Z.:11'UU1~.:l-rm~1V11.:l'\11'11.:ILL~'U~'U (i'.l'U1f1l.J l!:J<t'oc;i) '!Jtl.:IO'il.JV11.:l'\11'11.:I 5ti11~ 

-ru'11.:ivi 1-l1'\.J 1'U-l1~~'\.J11Jciol'iti-:itJl1lJ~ n 1n 11 Mu'11.:i 11Ji'.l~V15~-:il.JCJU-l1'\.J-l1~~'\.J er-:11'11.:ii'.l~Vlfi~~:: 1lJtJ1'i1~-ru.:11'UriCJ~{1.:i 1 'U 
\J •t•t \I \I 

-:i1 ~~'U '\ll~CJ~11'11.:ii'.l ~Vlfii-:i'VI~ ~ .:11'\.J 1~ EJ 11J5CJ L U'U L'\11~ 1tJ01'i'!lti'!l EJ1 EJtl1~~Cl!cy1 ~'U O':i 1 ~-ru '11-:i~:: 1'1°1LiitJ01'i~ ~~ .:i 
Lf1~CJ-l'\lll.J1 EJ f11U f1l.J01'i~'i1~'i 1 \1ci olJi'ti-:Jf1'iU n1'U tJl1lJ ~lj CJLf1 ~CJ.:l'\lll.11 EJf11Uf1lJ01'i~'i1~ 'i1 'U.:11'Unti~{1,:i .:11'U1 l'iCJJZ UilZ -l1'\.J 

, \I \J , \j 

u1'i.:ifa1~1V11.:1V1'11.:i LL~'U~'U <i'.ltJ1rilJ l!:J~'oc;i) '!JCJ.:IO'ilJV11-:iV1m.:i ~.:iiier-ru'11.:i 1iJi'.l~V15L~EJo{ti-:i~1L~EJ'\111EJ1~ 'l L ~ti.:i~1omru . " 
~-io~11~1oer11'11 .:i 

" '\111 OO'il.JV11 'l'\11'11-l E!-:ii'.lf111l.J~1L U'U~~::l'iti-:ii'.lLf1~CJ.:l'\lllJ1EJfl1Uf1lJ01 'i~ 'i1~'i~'U~tl1 UflO cr-ru'11.:i~::l'i'CJ.:i~~'\111l.J1 . " 
Vl~ LL Vl'U 1 \1mun1'U Cl ol'iti.:i 1~ EJcrfo'11.:i L U'Ucr-ru ~ ~'1rnu~11'U~ 1EJ 1 'U mrutl~.:ii'U ijo::~'U crfo'11.:i~:: 11Ji'.l~V15~.:il.JtiU.:11'\.JLL'1:: 

\I \J \J \I 

L U0~1EJ~1.:11'U~1'\.J~L '\ll~tl 1'U'l1~~CJ1 tl 
m.m mru~ ~-ru'11.:i 1lJ~1lJ1'iCl~.:il.JtlUU1 EJLL'1:: ~tl O'icU~'i1~'i tJ11l.JoUCJ l!:J.m 1Jlf1'iUn1'U 1 tJ1'UL~lJ IJi'U~ Cl! cy1 'Vl~m!u'1~ 

-., cal I.I 111 .,:,_ o &1-.,, I.I LI ~ I tJ ._. 1 LI LI I II 1 _, &I I.I 

~101'\.JVlLL~.:I '\llL'il.JV11-l1'\.J ~'iU~1.:l~ZtJICJ.:IL EJf11 'iU '\11~11.:1~1.:I 'U tl~'i11'U'1Z •••••••••• -•••••••••••• \J1'VI ('rnEJil:: o.l!:J~ '!Jtl.:l'i1f11 

~1.:11tJu~V11'i01'i~'i1~'i1tJ'i::'\1111-:i01'iriCJ~{1-:i) 5-:i1'U~cr-ru'11-:i~-:il.Jtiutitlmru~'i1~'i tJ11lJ-U'CJ l!:l.m 1Jlri'iun1tJ 

m.Ci'. 'itl u UU01'i~~~.:IU1EJLL'1ZCJUO'icUtJ11lJ ~"i'.lmri~CJ-l'\lll.11 EJ.f11Uf1l.J01'i~'i1~'i1 'U.:11'Uriti~{1.:i .:11'\.J, l'jCIJZ LLilZ.:11'\.J 
\J , \I , \j 

U1'i.:lfal~1V11.:l'\11'11.:I LL~'U~'U (i'.l'U1f1l.J l!:J~'oc;i) '!JCJ.:IO'il.JV11.:l'\11'11.:I L U'UL YlEJ.:ilJ1tJl'Hi1'UL dti.:il'i'Uri1'Vlfo-l1'Uriti~{1.:i ~1lJ1'iCltlfo . ~ 

1 ~ LI II .... ~ cal I II 1 LI ~ ~ .J 1 ""~ I I.I cil I I I ti 4 

'lJ ''\ll~tl~ flilCJ.:I OU~fl1Vf'r~'UV1 OCJ~'i1-l ~(JJ1l.Jf111 l.J L '\lll.11:: ~l.J Vl-l'U LVrn '\11~'1 'l!~ 'ie.J1'UL~'UV11.:IV1 CJ ~'iZ'\1111.:1 OT'rnCJ~'i1.:ll.Jf111 lJ 

Uil tl~Jl EJl.11 O~'U 
'11 .~ oUCJf111lJ 1~ 1 'U ~i'.lmri~CJ.:1'\lll.11 EJf11UfllJ01'i~'i1~'i1 'U-l1'Uriti~{1-:i -l1'U\J'iru:: LL'1 ::-:i1tJti1~-:i-ro131V11.:l'\11'11.:I LL~'U~'U 

(i'.l'U1 f1l.J l!:J<t'oc;i) '!JCJ-l O'il.JV11-l'\11'11.:I ~.u~ LLeJ'lnUoUCJf111lJ tJ11lJ'i1EJ'1:: L~ EJ~ LLilZ'\11'1 mo ru'1-l1'\.JU~'\111'i01'i~'i1~'i 1 tJ'i::'\1111.:101 'i 

nCJ~{1,:i 1 m cffoUtif111l.JtJl1lJ 'i1 EJ'1ZL~EJ~ LL'1Z'V1'10LOCJJ'tl.:!1'\.JU~'\111'i01'i~'i1~'i 1 tJ'iZ'Vl11.:!01'inCJ~{1.:itlLL Vl'U 



Leim11-aLLittJ..1'1meim11-ath::n11J1-a1fl1'11.:i '4Jei @.G>o 

..; 1 ..; .,., ., ., "' .. 'I • ' J! 
'a1fJn1'a\111JLLa::L\leJ1J 'tl'Vl~'a\J\11\1\JleJ\l'a\J~\Jl'tJeJ\J L1Jfl11lJ"111\Jl\JnV.-aeJ\l'tleJ\l\111J'\11\I 

'Vl°ivfl11lJ Lifovm.1111VL1J n1'V11J \JI L 1 a1 
d ., d 

La'tl'Vl eb - it'll@/ mer /IEl!ft>lrl a.:i1it'Vl IEJQ1 L3.J'l?t1Vit IEl!ft>lrl 

G>. mIDuOTVJ'IJ\Jl 1E1 iJ 
~i'u'11.:i ~.:i \~v1'1aqi qj1 '11.:JtlU f)'aJV11\l'VIG'l 'l\I '1 ~ vl e:i.:ifotJ W tl1J l'l11l.J'll°11\JIU n'YdeJ\l'UeJ\l\11'U '11.:J 

1>rn..1L~e:iu1 'U~ r11V1u~mt11 m~ ti~ L1'11 1lJiJe:i vn11 iv tJ t1un~'11 n1u~ ml.IV11\l'Vlrn.:i 1i;i'1m.munu vm 1u.:i1u'11.:i 

\Jl1l.Joff e:i lv bb&'l~ offe:i i;n 

\v.<9) \11'Uri''UV11\l~'U ( C'l'U'U~'U ) 

iv .iv .:i1u~1V11.:i~n1'.:i 

tv.m 11.:i·wu1vJ1mlJm~~e:iun11>1 ( Concrete ) 

1 V1'1V11\1'1 ni'.:i 
" 

'11~.U1.:iV11.:iLL'1~'11~~e:i~~vnu~1lJiim1ue:i.:inum1n~L'lf1~ 
'11~~ul'i'~ ( Back Slope ) mlJiim1ue:i.:inum1n~L'lf1~ 
.:i1utJ~nV1qj1 

.:i1utl~nvi'u1~ 

iv.~ .:i1u~L~u1~v1-ff~'lli'i~1w~mLn1 t1m1'u~LVleJTil.!Ym1~~n(Thermoplastic) tl1~nu tv tJ 
lv .<9l0 \11'UV11~Yi'11 tJ 

Q'l, mIDun1'Vl'U\Jl Q1 iJ 

~tJmrum m 'Un11~~~.:i1 l'lYl1Lb~\l~l1\I bLG'l~ 1 YlaqJqJ1(1J'111'11 tim1'U'VIG'leJ~ 1 l'lW1 



Lvml1'lLL 'U'Uli1mt1mt1'ltl'l::n1f!'l1fl1'11~ ;Jt1 &>.&> m 
L~tl'U 1 'tln1'lLfl'Utl LL~'Un1'lfl1~1'U 

d " d 
Lfl'tl\'I eb - fl'tl&>/ i:Jcl'. /i:Jcrbinl fl~'l'U\'I i:J"1 L11~1ll'U i:Jcrbinl 

mt1L'l.Jri1vi'\.J(;}1tt1tL1~1 ...... .. C9lct .. .. (~u~1) ... . 1'1.J t1ui;)(;l'11n1'1.J~-:i'l.J11J1'W~C\JC\J1~-ru:ij1-:i'1tl'i'e:i-:i-;j'(;Jv\'1 

LLt:J'\.Jtl11vi1-:J1'\.J '1-:i 1~~11:ij1,:i11111 '1G'fe:JU LL~t LLt:J'\.Jtl11vi1-:J1'\.J~-:j 11"11 l'i'eN h1'1um11J L i1'1.J'lleJU'11tl ~11:ij1,:i rit1'1.J~-:J'1t~-:i 
iimii1-:i1'1.J1~ 

LLt:J'\.J tl11vl1-:J1'\.J'1tl'i'eN LL"(;l-:JG\'1~u.rr'\.J~el'\.J LL~t·1h-:i L 1m~'1tvi1-:J1'\.JLLtJl~t11tltl11~11J~cycy11 ~fl1U c11'1.J 

otl(;l L'1'\.JLL~t L U'\.J 1 i.J1~ L(;lt1-:J1'\.J~-:JV11J(;ll'i'eJ-:i LL~1 L"~'1U°1\j1rumt1L'1.Jri1V1'\.J\;lL1m·1rn-:i~cycy1 

L '\.J mruilfl111J'1'1L U'l.Jl'i'e:i-:iu-ru LLt:J'\.Jtl11vi1-:i1'\.J L '\.J1tVl11-:i tl11vl1-:J1'\.J t:Jfo:ij1-:il'i'e:i-:i L'1'\.Jel LLt:J'\.Jtl11vi1-:J1'\.J 
" ~u-ru 1 VI~ LLrit:J1141-:i L ~el 1 ~fl111J L i1'1.J'lleJU rieJ'l.JVl tlfl#-:i " . 



... ~ d \Jl12.Jfltyty1 1.:IL"1'tl'Vl .................................•••...•....•••.....•••.••. ..•..••..•••.••.........• 

'V11.:l\11"11.:l\112.J1VL"1'tl ..•.... ..•...•......................... ....................................•.....•......••........•.•.•.•....•••..•••.. 

m1LDn~1EJl"l1.:i1'U~1'V11.:I tii'e:i.:iili:.J"m1m1~'1tl'UF111l.J L1EJ'U~~1'V11.:I (Surface Tolerance) ~1 mfl~ti.:iile:i1~m1l.J 
L1EJ'U'llti.:i~1'Vlw11'1~1m ~'U (Walking Profiler) 1~ EJ~1'Um1~'1ti'ULL"~1 Lf111~l1'V11.:i1m m11.1 ri1un.:i1u'V11.:i'l-rn1.:i 

1 J' cJ .J~ ~ I 1 " II Cl! I " C1i1 • 

'UV'l'U'Vl'Vl bl'11.:in11"1\Jl.:iti~ LL"~ 'Un11m1~1~~~\Jlti.:il.Jfl1~'1.l'Ufl11l.J'll~'ll1~'11n" (International Roughness 

Index, IRI) ~.:iil 



II ti .. d .. ~II Lam111u.'IJ'U'Vl1manai1 1::m~11F11manV11a'IJnt1 "llv @.@«.' 

V11! .:iam~a .:i u. ;i.:i v'Ufi'IJ m11 ~F111 iJV'IJ ua 1J 1m<ti~~1'1'1tu'1"1Ja.:i11.:i.:i1'1J~a1J u.aa~a ~ flv'Un'il'l 
d ., d 

La"ll'VI eb - fl"ll@/ i:Ja:.' /i:J<fi>w a.:J'l'IJ'VI i:JQ'l L1J1;1U'IJ i:J<fi>w 

..i 
'VI ..... ........ ..... .. ........................ . 

., ..i 
1'1.J'VI .. ... ....... .......... .. .. ... .. ... .. .. ... .... .. ............. ..... ....... . 

L~eM LL~.:i~m'TtJm11 ~fl11lJV'UVvlJ1 VIL it:.i~l'l.tlru"1\11n t 'Hn'Ut:.i'1lJLLEJaYl"11'iflv'Un~l'l 
clll I.lo d 
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