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1~~'U ~'W i;'11bll'W1~ ~ -ei l"lB'W n~\?11 Vf '1-eit.!611'1..!~ b ll'W 1~-ei-ei n 6'11V1~'U 611'1..!~ bU'Wl"lB'W n~\?1'llB.:JG'l~'W1'W b~i1~.:1V1i1 \9l~m off 

611'W'IJ1~nB'U 11"11.:16'1~1.:J 1 VIJJ er·ru41.:il'i'-ei.:i'<il\9lfl1){B-eiBn 1 Vlb U'WG'li!U~'lJeN~fo41.:i 
'U 'U 

G'l~'W1'Wb~ti.:i V1~a'Vl1.:Jb~ti.:izj.:i~~'U41.:1'<il\916'1~1.:i~'W ~fo41.:ibll'W~1ti~aaamll'WG'!iJU~'lJa.:i ~~'U41.:i 
'U 'U 'U 

b 'Wb~a 1~v11 m16'1~1.:i~.:i na5~1.:1\?11i1'1J1~ m?ldbG'l~liJ b ll\91m11iJ111iJ11~ bb~1 

~. .:11t.!11tidbum1'Wmi1.:i'U'IJwii1rutJ _________ l."d~'R~------------ miivi1.:1V1m.:iliJ~~'Uvl1~f1JflJ1~n~mJl\9l ~ab~a 
1~foB'W~~.:J'UD)~iJ1tubb6'l~ b~'W'IJ1~"il1.:11\9l Vl~B 1~~'UB'W~~liJ1 nl"lru~~liiil'W\?1TI Vf v11~ruru11~ 

'I 'I d.l:I QJ QJ 

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

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

-------------------------------··---------------------------------------------------------------------------------

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



1 tJ fl'Hu~l'i'ei.:i-.J'~Vl16'f1'l1fl·:n'l.Jbbflt~~ fl-ti'1F1~11 ~-r'U~1'l'iiltl'i'ei.:i-.J'~V111 ~bb~1 b61~'iilfl1EJ1 tJ cs:: ct 1'1..1 

tru~.:i bb~i''U~.:i'U1i11 'U~ruru1 bb~~"il~~eN~l?l 1 ~i'.11 '\l'JVJ1 brn~ bb?l.:1?111.:1191~ eJ1?1"il'Utl1eJ'IJ1.nriu~1.nri1911i1riTrnnmru eJ~.:i 
"'"' ' 

6'f m'U~~"iltrleJG'l~1.:!Vl~eJ~~Vl1fl1tJ fl.:11'U bb~~~~fl-&1Fl111"il~~eJ.:I1~-ruri11:1.J b ~'U"IJeJ'U"il1 fl er1141.:i rleJ'U 
'U 

er-ru41.:iil'Vlil 1~~ ~V111tl tJ'U ~tl Fi er~'ll'U 1~ bFi~e:i.:i tJ'U 1911:Wil m.J fl11 iv ,cg:'.oo SS. SS. ~ii ?I fl1~ 1'ifo1'U 1~~ 
'U 

11?1miJ'U1tltJ'U\911 Vlll'Vl~e:i"il1?1'Vl~bi:ltJ'Ui11bb~11llbn'U (9) tJ 11?1tJiJu'1.:i1'm~iivi'1.:i1'U\911i1~ryry1 ~1'U1'U ... : .... ~'U ~1m.i 
~irrn1'UoV'U 1 ~6'11Vl-ru b41Vlil1~'1Je:i.:imii'Vl1.:ivi~1.:i 1 'Uf111Fl1'\JFl:l.J.:11'U41.:i b V1mne:i?111.:i'V!~eJ?1~~1'U\911:1.J~ruru1 ~.:i bb~ 

' "'"' 
1'U b~:1.J.:11'U"il'Ubb~1 b?l~"il 11?1 tJer-ru41.:i b iJ'Uer eJeJ fll°i11 .rr~1m~tJ1nuJ1~m ~e:i b ~~.:i J1~'UV!6l e:i~'U ri1e:i~ 1 Vl~ ri161le:iii 

'U 'U 

ri141.:i bb~ ~rl1~1.:I b 1 m'lleJ.:l~tJ fN1'UoV'U~.:1 ........... :-............ ~'U bb~~~-ru41.:i~e:i.:i-ru ~\?l"IJ€l'U 1 'U mru~ bn\?1Fl11:l.J b~ tJ'V!1 tJ 

V!~e:ie:iu~ b V!\91 B'Ubn \?l~'U"il1fl m11 -ti1tltJ'U~ Iii'\! fl6l11 11111m1:1.J b?itJV11 tJ,!'U "ii~ bn\?l~'U nu b41V1i!1~'1Je:i.:i mi1'Vl1.:1V1~1\I 
' ' 

'V!~eJ m:i.J'\111.:l'V!m.:i bb~~ b ~eJ'IJ1~ btJ"IJLJ'lleJ.:l'Vl1.:i11"1Jm1 \911:1.JtJtJ'V!iJ.:i~e:i611ir fl.:11'W b~'ll16m1Firu~-r:oi1'U\91~ ~ ?11 . .. 
oivom/ ~iv{9)iv ~\ll'W~ {9)~ mfl~1Fl:l.J ivctiv(,Ylf m:i.J'Vl1\l'V!~1\161\11'W~'VlB"il~bbm 'll b ~m~m~e:i'W 1 'll'Vl~e:i~1.:i61ryry11911i1~ 

«l 
b'V!'UG'l:l.JF111 

~ v d i/QJ i.I i.I Cl! 2.1 ~ .c:i. d d ii 0 

@)iv. b ll 'U 'V!'U 1'\11'lle:i.:it:-J1u "ii 1-:i "ii~ 191 m'll eJl?l 11 CJ~~ b e:i tJ l?l bb~ ~ \9111"il61e:iu61fl1~'ll e:i b 'Vl "il "il 1-:i'll e:i.:i 61 m'U 'Vl'Vl \91 e:i.:i'\111.:11 'U 
'U 'U 

be:J.:lrle:J'Ufl11~'U~eJ.:i'IJ1~fl1\?111Fl1 

®m. m1tJ-ru11F111°i1.:i1'Une:i61~1.:i 

fl11tJ-ru 11ri1ri1.:i1'W ne:i61~1\ll911i161mm1tJ-ru11F111ii'.:i1~u1 'W-ire:i @J.et "il~L11:1.J11m 'LI mru~ri1.:11'U 
'U ' ' ., 

I 21 ~ Q 4 

fleJ6111.:l~\?l~.:l'V!1e:J b ~:l.J'll'U 

@). m1'1Je:i b1'W b ~ii l°i1\11'U ne:i6111.:11911i1~ruru1 bb uutJ-ru11F111~i1 b iJ'UV1i!1~'1Je:i\ler-ru41.:i~"il~~e:i\I b~ tJn ~e:i.:i 
"' "' 'U 

mtJ 1 'Un1Vl'Wl?l ~o 1'U tru~.:ibb~1'U~~-ru41.:i1~~.:i:1.Je:irn1'U.:111?1611?1VJ1tJ 'Vl1fl~'Un1'Vl'Ul?ld1 tJ bb~1er-ru41.:i 1:iJil~'Vl5~ 
'U ' 'U 

"il~b~tJfl~eJ.:!b1'Ub~:l.Jrl1.:11'UrleJ61~1.:l"il1fler1141.:i 1~Bfl~eJ 1 tJ bb~~mru~er1141.:i "il~~e:i.:i b~tJ m1'Wfi'U"il1fl ~-ru41.:i 1 ~~11 cu cu cu llJ 

~1.:1~ b iJ'Ul°i~ruru1~'\J b~tJf1b1'Ufi'U"il1fler-ru~1.:1 b\?l tJ b ~1 'V!~eJ 1 ~Vlflrl1.:11'U'lleJ.:l.:11\?l ~eJ 1 tJ 'V!~eJ 1 ~Vlflb~'U"il1fl'Vl~ flD1~tl'U 
'lJ Q.I CV 'lJ 

QJ 21 I .c:il 

61qjqJ1 bbG'l'Jbb\9lflWJ 

iv. m1-W"i111ru1fi1'U1 ru b1'W b ~:l.JVl~eJ~ \?l bb~ ~ fl11~1 tJ b1'U b ~:l.J'V!~eJ b~ tJfl b1'Wfi'W"il1 fler-ru41.:i \911:1.J b~eJ'U 1 'll'lleJ-:1 
'U 

~ry ry1 bb uutJ-ru11m1~ ~ eJ.:i 1~1'u fl11\9111"il61eJ'U bb~ ~ b ~'U"IJeJ'U "il 1 n6'11ir n.:iu'IJ 1~m rubb~ ~ 1 ~~e:i m1-W"i111ru1'1Je:i.:i6'11ir fl 

.:iutJ1~:1.J1rubiJ'U~i'U611?1 
' 



- (9)~ -

6'f\9\':if11':i'lH''IJ':i1fl1 (6'f\9\':ifl1 K) "il~~ei.:ifl.:i~~':i~~'IJ~n1Vl'W~ 11h.i1'Wbb~1b6'f~"il\911:1.J~n1V!'W~ 11l 'W?f ruun 
'U 'U QI Cl/ 

Vl~eimrJ1'W':i~rJ~b1m~m:1.J 1~"1lmrJeiein 1 LJ 1~rJ"il~ 1off~l9l':i"1leJ.:J'Vl1.:J':i1·1m1':i~1~':i~~11l 'W.LJ'ei <9l.ct 

'l.J':i~b.fl'Vl.:J1'W nei6'f{1.:i bb61~6'f (9l';j~ off n'IJ ?f ruru1 bb 'IJ'IJ 'l.Jfo':i1fl11~ 

1 'Wm':iw"il1':iru1 b ~:1.JV!~e:J61~':i1mfi1.:i1'U~1.:i b Vlm nei6'f~1.:i 1 ~r11'W1ru\911:1J6'f \9\':i ~.:id. -
" p = (PO) x (K) 

p ':i1f11Fi1.:i1'U~e:i'Vlt11 rJVl~m1 fl1Fi1.:i1'U b ll'U.:i1~~"il~~ ei.:i~1rJ 1 ~~fo~1.:i 
" 

PO = ':i1f11Fi1.:i1'U~e:i'V!t11 fj~~~'IJ41.:i'l.J':i~ii611~ Vl~m1f11 F1141.:i.:i1m ll'U.:11~ 
" " 

~.:i':i~'IJ 11l 'W?f ruru1bb~1 bb~mru . ., ., 

K 
' ' 

ESCALATION FACTOR Vl~n~1tJ CS: % bija~eJ\lb~iJf011\11ti'V1~fl 

~1'Ue:J1f111 VllJ1rJ~.:i!K1mfl1':i b°1i'U Vivl1m':i b.:ib~rJ'U b.:ivrn1'1J161 VleJ~n ~~n Vle:J'l.J':i~'llii • 
eiw..i"il'W'Vl1 ~:i.Jb'Ub61irJii 6'f':i~11ml1 b.:im'Vl1':i fl6".:i16'f~ b.:inw ~1 btl'U~'W bb61~1~Vll.l1rJfl11m1ii~.:i • 

(9).(9) 1 ~~1 bb61 ~mfl1':i'IJ':i':i"il'IJfi.:i6'f1 rJ bl.l'U"i11V!t11 rJ bb~hh1iifi.:i'Vl~ei bb 'l.J61.:i bb61~':i~'IJ'IJ 1~~1.fl1rJ1'W'IJ~b1ru 

(9). ~ 'l.J':i~'l.J1"11e:J.:Je:J1fl1':i'IJ':i':i"il'IJfi.:ivie:i bl.l'U"i11Vlt11rJ bb~hi':i1iifi.:i':i~'IJ'IJ'l.J w'l.J1.fl1rJ 1'W'IJ~b1 ru 

(9).bn ';j~'IJ'IJvieiV!~e:i':i~'IJ'IJ6'f1rJ~1.:i 1 ~~~V!~e:i~.:ie:i~1 'U6'i1'U"1lei.:imf11';i b°1i'U vie:iLJ~'IJmm\31 viein16ll 

6'f1rJ1~~16'11Vl~'IJbfl~eJ.:J'l.J~'IJel1n1!31 6'f1fJ~e:J~1 j(;lj 
v v 
0 "" 0 

(9).cs:'. 'Vl1.:J':i~'IJ1mn"11ei.:imfl1':i"il'Uti.:i'Vl1.:i':i~'IJ1rJ'U1mrJ'Uein 

(9).ct 6'11'U'l.J':i~ne:i'IJ~"i1'1bll'W6'11V!fomfl1':i b~'jllj1~6'11'U~~~tl'1Je:J1fl1':i 1~rJ~ei.:i6'f{1.:iV!~m.h~nei'IJ '\J'j{eiiin'IJm':i 

nei6'f ~1.:imm':i bb~1~h1iifi.:i bfl ~m~ m'Vl~elbfl~ei.:inei n61~tl'1m'l.J ':i~ne:i'IJV!~ei~~ ~.:i b "li'W ~~v1 bfl~ei.:i fleiiiw1 b\91 ei1 

bfl~e:J.:16'f'l.Jtl1 bfl~e:i.:i'l.J~'1Je:J1n1131 ~~f;llJ i61 i 
" 

lifa:t~':i K = o.lmt' + o.G>ct: IVlo + o.G>o CVCo + o.CS::o MVMo + o.G>o SVSo 
" 



- (9)~ -

lEJ.G> \l1'1J~'IJ Vl:J.J1CJ(i\j fl1';j61J~~'U fl1';jl'!fl~'U fl1';j'lJ\?)fl\?ll?l'U fl1';j61J(?)VltJ1~'U fl1';jbfl~CJ'Ul?lell?l~'U fl1';j61J(?) 
' ' ' 

- ti:J.J'Ul?leJl?lbb'Ll'W bzjei'W 1°161eN fl'Wl°lmN fi''W~'WJ1 fi''WVJ1\l zj\l~ei\11-U'bl°l~fl\l~m bl°l~fl-:iilflflmJ~u&1 

~1Vl~'U m1ti:J.J~'U 1 iXVlm CJ m1:J.J 5-:i m1tiii~'WV1~eivi11 CJVl~ei1?f (;1 ~'U ~n m1m'\J 1°li11°lru?1iiu&161rn-:i1'?1 (;'\ 
q q ci q 

,r'U 1 bb61~n-rrein1V1'U~i6m1tiii ';i1:J.Jl~-:Jnfl1'j'\J~eJl?l bb'Ll'W 1~CJ botlbl°l~fl-:J~fl'j bl°l~eJ-:JiJeJfl61b ~fl 1 m~:J.J1m~1'Ul'l1il~ 
n1V1'W(;) 11 b oii'Wb~CJ1nrn1'Unei?l~1-:iti'W'WV1~ei b zjfl'W'lJ61D1~Vl1'W 

~ -:i 'i111X ';i 1:J.J5-:i-:i1 'W tJ ';i ~ b.f1 Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb61~ SHOULDER 

1ifalil':i K = o.mo + o.<0>0 IVlo + o.a:'o EVEo + o.lEJo FVFo .. 

l€1.l€1 ..:i1u~m~a.:i V1i11CJ5-:i -:i1'U~'W'll'U11?11 V1ajt11mb~tJ-:in'WbiJ'U~'W1 iXb iJ'U1~bU tJ'\J ·~m 1~1°1'J1iJVl'W1~~mm1 
11?1CJ1'WoiJei-:i11-:i';i~V111-:i~'U1 Vlaj "ii~ bb61J:J.J ~1 CJ~'U ~fl CJ Vl~fl m11?161J'W 1(;1~1-:i 1 bb61~vi11CJ1,x b~:J.Joiiei\111\ln fl1';jl°J1'\J ~ :J.J 

l°ltu?lii'Li&1'llfl\l1?l(;)bb61~n-rrfln1Vl'U~16tJn'Li~11?1 CJb otlbl°l~fl\j~ m bl°l~milflfl61 Vl~Bbb 1-:Jl°l'U bb61~ 11XVlmCJl°l11:J.J11:J.J5\l\l1'U 
' ' d.J 

~'U~\l \l1'W~'U b~CJ\j tJ1 bb 'U1 Vl~fl\j 1'U~'U 1 Vlaj~nGi fl~ru~ l°llK 1 CJ I°!~ \j n'W b ~fl'u ei\l n'W fll';j n \?) b61l1~vr\lvim CJ61J fl\!6111?11'1~\l bb61 ~ ,, 
Vi'fl\lcl'1t11 

1if~lil':i K = o.a:'o + o.lEJo IVlo + o.l€lo MVMo + o.lEJo FVFo 

l€1.m .:11'lWil1::':i::bu\il~'l.! V1:J.J1c.Jfi-:i -:J1'Wb"il1~1~blJ(;)~'Wvi'11tJ 1~tJ~Vl1\l'll'WcJ1CJ 1tJ - flGi'IJ tJ1~mru 
hlbn'W ~ nfab:J.Jl'11 CJrn1wn'Wb"il1~1~bu1?1ei1:J.J'lfizj'l~ei-:i1-U'bvil°l'Lll°l~'W?l\l ' .. 

1ifalil':i K = o.a:'~ + o.<0>~ IVlo + o.<0>0 MVMo + o.l€lo EVEo + o.<0>0 FVFo .. 
cl 

'Vlil'J\il'VI m \l1'1JVl1\l 

m.G> .:!1'l.!NTVl1.:! PRIME COAT , TACK COAT , SEAL COAT 

1if~lil':i K = o.mo + o.a:'o AVAo + o.l€lo EVEo + o.<0>0 FVFo 

m.l€1.:!1'l.!NTVl1.:! SURFACE TREATMENT , SLURRY SEAL 

1-fi'~lil':i K = o.mo + o.<0>0 MVMo + o.mo AVAo + o.lEJo EVEo + o.<0>0 FVFo 

m.m .:!1'1JN1Vl1.:! ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1if~lil':i K = o.mo + o.<0>0 MVMo + o.a:'o AVAo + o.G>o EVEo + o.G>o FVFo 

m.a:' .:11'1JN1 fl'IJ'IJ fl e:>'IJ n ~\ii ba~ii b 'VI~ n Vim CJ (i\l ~1 ti'W'W I°! fl'W fl ~1'1~1 i b?l~m Vl~ fl zj\ltJ ';i~ flfl'U ~1 CJ I'!~ bbm\l 

bVl~flb61'UVl~fll'l~bbm\lm~bVl~flfl~1bzjfl:J.J~~ (WELDED STEEL WIRE FABRIC) bVl~flb~flCJ (DOWEL BAR) bVl~fl~l?l 
(DEFORMED TIE BAR) bb61~1flCJ~fl~1\l1 (JOINT) ~\l-d'11XV1mCJm1m1:J.J(i\lbb~'U~'Ul°lfl'Ufl~l'lb?l~mVl~fl'U~b1rul°lfl 
?l~'V'l1'W (R.C. BRIDGE APPROACH) ~1tJ 

1ifa\il':i K = o. mo + o.<0>0 IVlo + o.m~ CVCo + o.<0>0 MVMo + o.<0>~ SVSo .. 



- \[Jo -

I ~ .:::IQ"' JQI di .c.il Q. c:.;oQ.J 

m.ct ..:l1'L!'Vle:J":i::'U1£1'L!1fle:J'L!n":ima":i3.lb'Vi~nbb~::..:i1'L!'Uel'Vm 'Vlirn.111..:r 'Vle:Jfle:J'Um'\?lb6'1":i:lJb'l·mmnvr":i'lN1'U1~'U1tJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:!1'U11..:!1~'U1t!tl1fle:J'Uf1~~b6'1~:1Jb'Vl~f1 ..:!1'U~1~fle:J'Uf1~~ 
Cito ~ ~ .:::i. ~ I Q.J .c.il Q. c:;i! c::i .:::r.. w; 

b6'11:lJ b 'VI~ m1..:r1~u1 t1'U1 bb~ ~u 1b1 rum~fl e:i6'1~'V'l1'W 11:1J'Vl-N1'W'U e:J'V'lf1fle:J'W m~ b6'11:lJ b 'VI~ n bb~~..:r1'U fle:J'W m~ b6'11:lJ b 'VI~ n 

~'W~ii1tJ bb'U'U bb~~i;rn~ru~..:r1'Ufl~1tifl~..:rn'W b°1i'W ..:r1'Utle:i~n (MAN HOLD) vie:i~e:it16'11t1 L 'Vl1l"l'V'lv1 vie:i~e:it16'11t1hJVh 
'U 

~I "' bu'U~'U 

K = o.mct + o.l!:Jo IVlo + o.G>ct CVCo + o.G>ct MVMo + o.G>ct SVSo 

m.b ..:i1'L! Lfl ":i ..:i a j1 ..:i fl e:i 'LI n ~{Pl ba'i3.1 b 'Vi~ nbb ~ ::..:i1'L! b~ e:J'L! n'L! {Pl~ ..:i 'Vl:lJ 1 ti ~..:r 6'I ~'V'l 1'W fl e:i 'Un~~ b6'1~m 'VI~ n 

Lfl1..:!6'1~1..:!;11'U11f1fle:J'Wf1~1?166'1~:1Jb'Vl~f1fl86'1~'V'l1'U (R.C. BEARING UNIT) vJ8b'Vl~t1:1Jfl8'Uf1~~b6'1~:1Jb'Vl~f1 (R.C. BOX 
"" 

CUL VERT) 'V!e:i5..:rtl1 Lfl1..:!6'1~1..:f fle:J'Wf1~~ b6'1~m 'Vl~f1 b ~e:J'U tl'U~~..:f fle:J'Wf1~~ b6'1~m 'Vl~f1 vi1 b Vi t!'U b~e:Jfle:J'Wf1~~ b6'1~m Vl~f1 

K = o.mo + o.G>o IVlo + o.G>ct CVCo + o.l!:Jo MVMo + o.l!:Jct SVSo 

m.6'11 ..:i1'L! Lfl":i..:iaj'1..:ib 'Vi~n V1:1J1t15..:r 6'1~'V'l1'Wb'lll~ n611V1-r'Ufl'Ub~'WoLJ1:1Jti'W'W 1m..:rb'lll~n611V1-ru~~~..:riht1 
"i111"i11'1Jil~bb6111'U6'1..:r b6'111°v'Jvhbb1..:r6'1..:r b6'11i'Vlt1 b6'111 'Vl1~1"1tl V1~e:i..:r1'U 1fl1..:rb'lll~n~'W~iii;Yn~ru~fl~1t11"1~..:rn'U bblPihJ 

'U 'U ' 

11:1J5..:r..:r1'U~~~..:rb6'111m..:rbV1~n6'11t1Gi..:r61Je:i..:rm11 °v'JVJ1~1t1i:.J~~bb vl..:rtJ1~b'Vll"11 'Vlti 

botl~{PJ":i K = o.l!:Jct + o.G>o IVlo + o.oct CVCo + o.l!:Jo MVMo + o.<9:'o SVSo 

'Vi:lJ1~~ <§:' ..:lTU"IJ~'l.J":i::'Vl1'L! 
<9:'.ct ..:i1'L!fle:J'L!n~{PJ 11ln3.1 b 'Vi~mb~::fle:i'L!n~{Plm~fl~e:i..:i Vl:IJ1 ti5..:r ..:r1'Ufle:J'W n~~b6'1~:1Jb Vl~n~V!n~1'U 61Je:i-:i 

b vr~ naanl.11 bbCJ nf11u1 ru ~1{!1111 f16l.JeJ{J{J1'U~1 tJ V11{!1~t11 ~J1~'U vr~eJ€11fl116l.f'1tJ1~V11cutl 1~ ne:itJ6lJB"I b zjeJtJ ~{jil ,, 
Q.J I .c::il V I I Q.J 

6'1t1Jt1J1 bbtif1"il1ti bu'V'l1~-:i1'Ufl8'Wm~~-:inm1 b 'Vl1'W'W 

botla{PJ":i K = o.<9:'o + o.G>ct IVlo + o.l!:Jct CVCo + o.l!:Jo MVMo .. 



QI .c::I .d 0 .d01 iJQ,I QJ QI '1 ii Q.I 0 J "l .::::.. ~ 
Wl1'L111fl1'Vlfl1'Ll'U\.!\911"a1w;i'VI b"!lnuaruru1bb'U'Utllu11f11 b~ '1~'Vl1"l!'LI b~am::'Vl11.:iw1ru"!la 

'U "" "" 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 
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= ~"!IU11fl1~'U~1nfli11 U"lleN'lh::b 'VIA b 'LI b~fil'L!~a.:i.:i1'L!bb~%1::.:i1~ 
" = ~"llU11fl1~'U~bM'li11 tl"lrn.:itl1::b'VIA 1 m~B'Ll~bU~6l1ei.:itl1::n1~11f!1 

= ~"llu11m~b"'LI~ b 'Llb~ei'L!~a.:i.:i1'Llbb~%1::.:i1~ 
= ~"lfil11f"l1eubl!'U~ 1m~ei'U~bu~6lfei.:it11::n1~111Z11 
= ~"llil11fl11'a~rieia~1.:i <'l~11"b'Vl~mb%1::eub"'L!~) l'Llb~ei'L!~a.:i.:i1'L!bb~%1::.:i1~ 
= ~"!lu11fl11'a~rieia~1.:i <'l~11"b'Vl~mb%1::~b"'Ll~)1'Llb~fil'Ll~bll~6lfei.:itl1::n1~11fl1 
= ~"llil11fl1b'Vl~n 1'Llb~B'Ll~a.:i.:i1'Llbb~%1::.:i1~ 
= ~"!IU11fl1b'Vl~n 1m~ei'L!~bU~6lfei.:it11::m~11f11 
= ~"11U11 '°11 b 'Vl~mbN'Llbjau~N~\Pl b 'U'l.11:: b 'VIA b 'Llb~fil'U~a.:i.:i1'L!bb~%1::.:i1~ 
= ~"!lu1111bbN'Llb'Vl~mjvu~N~\9lb'L!tl1::b'VIA b'Llb~fil'Ll~bll~611ei.:it11::n1~11fl1 
= ~"llil11fl1brna~%1~ l'Llb~ei'L!~a.:i.:i1'L!bb~%1::.:i1~ 
= ~"llu11f"11bbBa~%1~ b'Llb~B'Ll~btl~6lfei.:itl1::n1~11f"l1 
= ~"lfil11f"11bf"l~ei.:i~mbb%1::u~.nrusV1 1m~ei'L!~a.:i.:i1mb~%1::.:i1~ 
= ~6!1U11f"l1bf"l~fil.:J~n1'bb%1::U~.fi'rusn b'Llb~fil'Ll~bU~6lffil.:JU':i::n1~11f"11 
= ~"llil11f"l1tl1~'L!~ b6l1%1'Vl"'Llb ~1 1 'Llb~ei'L!~a.:i.:i1'L!bb~%1::.:i1~ • 
= ~"!lu11f"11tl1~'LI~ b6l1%1'Vl"'Llb ~1 1 m~ei'LI~ bll~6l1ei.:it11::n1~11f"l1 • 
= ~"!lu11f"l1viei~b"'W\9lbV~'LI l m~ei'L!~a.:i.:i1'Ubb~%1::.:i1~ 

ACo = ~"llU11f"l1viB~b"'Ll\9lbV~'LI b'Llb~fil'Ll~bU~6l1ei.:it11::n1~11f"11 
PVCt = ~"!lu11mviei PVC b'Llb~fil'L!~a.:i.:i1'L!bb~%1::.:i1~ 
PVCo = ~"11U11f"l1'Viei PVC b'Llb~fil'Ll~bU~6l1B.:Jtl1::n1~11f"11 
GIPt = ~"llil11mvieim~nmu~.:in::a 1'Llb~B'Ll~a.:i.:i1'Llbb~%1::.:i1~ 
GIPo = ~"!lu11f"l1vieim~nmu~.:in::a 1m~ei'W~bll~6lfei.:itl1::n1~11f"11 
PEt = ~"!IU111°11vifil HYDENSITY POLYETHYLENE b'Llb~fil'L!~a.:i.:i1'L!bb~%1::.:i1~ 
PEo = ~"!lu11mviei HYDENSITY POLYETHYLENE b'Llb~fil'Ll~bU~6lffil.:J'l.11::n1~11f"l1 
wt = ~"llil11f"11a1v1w.Yh l'Llb~ei'Ll~a.:i.:i1'L!bb~%1::.:i1~ 
wo = ~"llil11f"11a1v1ww1 b'Llb~B'Ll~btl~6lfei.:it11::n1~11f"l1 
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~ v v 
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ID. .fl1tlb'Wrl1'Vl'W~ G> U 
\v.(9) ..:J1'U~'U'Vl1..:J~'U (ti'U'U~'U) 

Iv.Iv ..:i1'U~1°vn..:i~n-r..:i 
'IJ 

lv.m "j1..:J"j~'lJ1mhvflilm~riei'l.ln~1?1 (Concrete) 

Iv.cs:'. 1Vl6i'Vl1..:i~n-r..:i 
'IJ 

1v.cr m~oLJ'1..:i'Vl1..:ibb~~~1~riei6'1~9!'l1'Ll~1iliim"jiJei..:in'Llm"jn~b6ll1~ 
\v.\u m~~'U~~ (Back Slope) ~1iliim"jiJeJ..:in'Um"jfl~b6ll1~ 
lv.b"ll ..:i1'U'lJ~n'VltY'1 
Iv.~ ..:i1'U'\.J~n~'Ll1il' 

'IJ 

m. .fl1tlb'Wrl1'Vl'W~ m U 
ei'\.Jmrum m 'Un1"j&l~~..:i 1 Yl~1bbG'l..:JG'l11..:i bb~~ 1 vJ?lruru1ru"iJ"j1"iJ"j tim 1'Ll'Vl~el~ 1 Ylvh . "" 
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'IJ • • 

~'U~1.:i 1'Wm1'1J1~:w"~1.:i6lle:i.:i m:w b l!ueri16'11'W 1J\' b~ tJ 1lJ111~ tJ'Vl1.:i 1911.:iV1~e:i'Vl1.:i-5e:i:w 1 'W n"il m16lle:i.:i'U A A6'1u11:wmV1~e:iti ~ 
'U 'U • 

d d V d OJ V 1 o\ " 1 .; OJ 

'Uflf1~'€l'U'Vlb6ll1b6'f'U€111fl1b"V'l'€l1'U"il1.:! 'Uf\11u1~:W~"il1.:!6ll'€l.:Jf\1:W 'Uf1111b~tJ1f\'U 
• 'U 

m1i16'11u 1J\' b~ CJ 1lJ111~ CJ'Vl 1.:i1911.:iV1~'€l'Vl 1.:i-5 '€l:W6ll'€l.:J'U fl f16'1 u11:w~1V1~e:iU ~'U Afl G'l ~.:i ni;l11-U1.:i 111'W 1J\' bb ri m1~ • • 
'UAA~u11:w~1V1~e:iti~'Uflf16'1~.:in~11iim1:w~:w~'W6n'W 1 'W~ n'efru~~.:i ~e:i 1 'IJtl • • 

(<9l) iim1:w6":w~u5n'W1m'li.:i'U~V111 t~mr~~m1 Vfu6'11uer~~n11 m1:wn11er~~n11 ~'U~V111 Vl~m'.fii 
'U q '\.I cu cu 'U 

eJ'1'U1"iJ 1'Wm1~1bti'U.:i1u1 un"ilm16lle:i.:i'UAAG'lo11:w~1V1~e:i6lle:i.:itl~'Uf1Am1CJV1i1.:i iirl1u1"iJV1~e:i?f1m1G t-if rl1u1"iJ 1 um1 • • 
'U~V111~~ n11 n"il n116lle:i.:i'U AAG'lu11:w m'Vl ~e:i6lle:i.:iti ~'U Af16'1 €J m1 CJV1ll.:i V1~e:iV16'11CJ11 CJ ~ b6'1ue:i11A11 Vf bbn m:w bb~ ~~ 

• • 'U 

1VfLJ~m1191m~nG'l1.:iB b~ n'Vl1e:iti n6'11 um1'lJ1~:w6'1~1.:i~1 m~'U'UB b~ n'Vl1e:itin'G1A.f .:id 
'U 

(tv) iirn1:w6":w~u6nu 1 m 'li.:i'Vl'U t~m~\ lluVfu6'11u1 uVf1.:iVfu6'11u?11i!ru Vl~e:ier b l!uVfmhu 1lJ~1n~m1:w~'U 
'I 'U 'I q v 'U 'I 

~~ 1uVf1.:iVfu6'11u"il'1n~ Vl~e:i ~~e:iVfu11CJ 1 V1ru1 u'U~,;'Vl"il'1n~V1~e:i'U~,;'Vl:wV11"1Ju~1n~ blluVfm'11u 1uVf1.:i~u~1uG'l1i!ru 
q 'U 'l QJ 'I , QJ 

Vl~e:iVf 1.:iVf u6'11u"il1 n~ V!~e:i b l!u~~e:iVf u11CJ1 V1rut 'Ll'U ~,;'Vl"il1n~V1~e:i'U~,;'Vl:wV11"1Ju"il1 n~ €J m1CJV1ti.:iV1~e:iV1~1CJ11~~ 
'I 'U <i CV 

bG'l'LleJ11f11 b ~bbrlf\'J:W bbG'l~ m Vl'U~f\11\916'11~f\6'11.:!B b~ f\'Vl1'€lUf\G'11 'Llf111'1J1~:WG'l~1.:!~1 tl1~'U'U B b~ f\'Vl1'€JU n'G1 A.f .:id 
'U 'U 

r1111 "Nt'ie:i~'W':i1tJ1 'Viru" 1 VfvimCJA11:w11 
'IJ • ... 

(n) mruerb?fue:i11rnvlii[;JG'l'IJ1~1CJ"lltl~1:wnu1~vi11.:i~bG'lum1A1~1CJnu V1mCJfl11:w11 ~~e:iVfu ~.:i~e:i 
'U 'U 'U , 

Vl'U bn'Ll f\l1~'€l ()~ ~ ~~'U Vl1 b 'Ll n"il f\1'~,r'UVl~'€l b 'Ll if \9111~1'Ll \911:\.J~ fl ru~ m1:w f\11l 1J\'1CJf\11~ (;'!~ b ~'Ll G'l:wm1'1J 1~ f\1¥1 • • 
n1V1u ~6'1' 1 Vlfo n "iJ m1'U1.:i'IJ 1~ bi1'\ll'Vl~e:i'U 1.:i6llu 1 ~ 

(6ll) n1ru ~ b?f'Ll e:i 11fl1~i1[;.]G'l'IJ1~ 1CJ"lltl ~1:w nu 1~V111.:ier b?f'Ll e:i11fl 1n'U m Vf 'U~f\11\916'11~nG'l1-:i 
'U 'U 'U 

B b~ n'Vl1e:iti n'G1 V1:w1CJA11:w11 er~ e:i~uzj.:i~ e:iVfmnu n11~e:i CJG'\~~11 un"il m1,!uV1~e:i 1ufJ19111~1u1911:w~A ru~m1:w m111 
'U • • 

~1 CJ m1~6'1~b~'U6'1:w fl11'1J1~n1¥1n1V1u~6'1' 1V1~'U n"ilm1'U 1-:i'IJ 1 ~ bi1'\ll'Vl~ e:i'U 1.:i6llu 1 ~ • 
(m) iifl11:w6":w~u5nu1u~n'efru~16ll1'nu1~V111.:i (<9l) bbG'l~ (tv) 1~CJer~~m1 ~u6'11u~~~m1 m1:wm1 

'U • 'U 

~~~ m1 ~'\.J~V111 vi~e:ieriier1u1"iJ tu m1~1 b -uu.:i1u tu n"il n116lle:i.:J'UflflG'lu11:w~1 Vl~e:iti~'Uflfl6'111CJ'Vli1.:ib l!'WVf u~1ut u 
'U 'U cu q , 'I 

Vf 1.:iVf u6'11'Ll?f 1il ruVl~'€lVl1.:JVl'U 6'11u"il 1 n ~ Vl~'€l b ll'Ll~~ '€lVl'Ll 11CJ1 VltUb 'Ll'U ~,;'\fl~ 10~Vl~'€l'U~,;'Vl:WVl1"ll'LlI\]1 n~ 8m1 CJV!ti.:) 
'I QJ 'I 'U q QJ 

Vl~e:i'Vlm CJ 11CJvlboU1b6'1'Lle:i11fl11 Vf bbn m:w bbm~ m Vf 'U ~ n 11191 m~ nG'l 1-:i B b~ n 'Vl 1e:itl n'G11un11'\J 1~:wG'l~1-:i J\'1CJ1~'U 'U 
'U 'U 

fo~n'Vl1e:itin61fl.f .:id V!~e:i 1 utl'CJn~'Unu 
m1~11 .:i~1 bb Viii .:i m1 b lluVf u6'11u V1~m-U1~ e:iVfu ~.:i ni;l11-U1.:i~'Ll6lle:J.:i1°16'1m G'I Vl~eJ'U\911~ tY.:i 1lJLJ 116'1'\J ~.f111 ~ 

'I q 'U 'I q 

6lleN'Uf1flG'l b 'Ll (<9l) (Iv) bb~~ (m) 1 Vf~e:i11bllum1~11.:i~1bb V1tl.:im1bll'UVf'UG'i1u Vl~'€lf\11~'€lVf'Ll6ll'€l.:J'\.JflflG'l~.:Jf\~11 
'I 'I 'I q 

b 'U mru'U flflG'l b~ 11Jzj'€l'Uflfl~~'Llb ll'U~~~ f\11 Vl'Ll~'J'Ll~~ ~ f\11 f\11:\.Jf\11~ ~~ f\11 er'U ~V111er b lluVfu6'11'UV1~'€l~ 
q q 'U q 'U cu 'U 'U 'I 'U 

~e:iVfu 1~CJ~\91'Ube:i.:ib l1um-if el'1u1"iJ 1 u m1'U~V111vl bb Vf "il~.:i V!~e:i blluVfu6'11uV1~e:i~~e:iVf u~bb Vf "iJ~.:i6lle:i.:iVi'1.:iV!u~1u Vl~e:i 
q 'U 'I 'U , q 

QQ.I 0 Q.I .drl Clt.Q.I 0 Q.I 2.1 I d 2.1 2.1 I .di QQ.I 0 Q.I .drl .::::.,Q.I O Q.I d 
'U1'ef'Vl "iJ 1 f\ ~ VI 1'€l'U 1'ef'Vl:WVl1"ll'Ll "iJ 1 f\ ~ bbG'ld bb\91 mru bbG'l ~VI 1-:JVl'U G'l1 'Ll VI 1'€l'U 1'ef'Vl "iJ 1 f\ ~ Vl1'€l'U 1~'\ll:WVl1"1J'Ll "iJ 1 f\ ~'\fl • 
b~ CJ1oll'e:i.:i 1J\' bG'lum1fl11 Vf bbri m:w 1 u m1'1J1 ~:wG'l ~1.:!fl 111 b~CJ1 nu 1 Vf~e:i11~ b6'1um1fl1V1~e:i~ bG'lue:i.:i1u,!uiifl11:w6":w-Wu6 

'U 'U 'U 

nu1911:w (<9l) (tv) Vl~e:i (m) bb~1bb~mru 
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~1 CJtl'U Vl~eJ b~mh~ 1c.16lJtl bbner b6'!'WeJ';i1fl1';i1CJV!U'1'.i1CJ 1Mbll'Llerii~'Vl5v'i16"unu1nLJ m:w Vl~m ~e:i'V!~m~ c.1-:im'.ibb 61l'1oiJ'W 
~ ~ v v 

';i1fl1eJ~1'1bll'WLi'.i'.i:w Vl~miilB 1Vi'bnMm'.i1~b'IJ~CJLJm:w 1Mc.1ffi 6libll'U 1 'IJ1 'U'Vl1'1\J'.i~neJ'l.Ju';in"il\Jn&1 
' 



- ®b -

beJnfil1-abb'UUVJ1meJmnatl-a~n1\il'a11'!1:il1.:i -ifo <0>.<0><0> 

b~el'U 1 "ll n1 'a bfil'UeJ bb~'U n1'avl1.:11'U 
v d QI d 

th~n1\il'a11'11':\11.:lbfil"l.l'Vl liln.eb/.~_®_/lflcfi>Enl fil.:11'U'Vl _____ .@_@ ___ ~~'.l:J:JJ!'h! ... ~~~-------------------------

.fl1CJ1'Lln1vt'U1?11~ CJ~ b 1G'l 1 ___ -----------~-------- -___ _1''U tl'uf;) \?)"i) 1f1l'UG'l-:JtJ1~1'U?I'11)11)1 ~-r'U~l-:!"il~ J\'el-:J~\?1vl1 

bbe..l'W fll':ivl1-:!1'W ~-:! 1 ~~11~1-:i ~ ':i1"il?I el'U bbG'l~ bbe.J'W fll':ivl1-:!1'W ~-:! n~ 11 J\' el-:! \~-rum 1~ b ~'W'llel'U "illf1 ~11~1-:i nel'U~-:!"il ~G'l-:1 
'U 'U 

lielvl1-:!1'W \~ 

bbe.J'U n 1 ':iv\'1-:iTu "il ~ tJl el .:I bb?I 1?1-:J 6'11 \9lu ~'W ~ el'W bbG'l ~-u1-:i b 1i;:t 1~ "il ~vf 1-:11tJ bb~ 6'I ~':i1CJn1':i~1~ ?!' 11) 11) 11 ~ 
muli'1tJ-U'1?1 b "il'W bbG'l~ bll'Ll \ LJ\~ 11?1 CJ-:11tJ.Jf-:ivt~1?1J\'m bb~1b?l~"ilu~u':irumti1tJn1vt'W\ilb1m 

'U 

1 'W mrui1 fl11~"il°1 b ll'W ~ el-:JU f 'U bbe..l'W f11':ivl1-:!1'W 1 'W ':i~vt11-:i f11':ivl1-:!1'W ~-ru ~ 1-:itJl el-:! b?l'W el bbe..l'W f11':i 

vl1-:!1'U~LJ-ru 1 'Ill~ bbn~11~1-:! b ~el 1 ~fl11~ b ~'W'llffU nel'W'Vl f1fl~-:! 
'U ' 



be:imnm'l..!uV!1me:imt11t11::n1~11f11~1.:i~1~15nT~'Vl1.:i~h~n'Vl~e:iiln~ -ife:i <0>.@cr 

t11::n1~11f11~1.:ib6'l6ll~ l'ln.eb/_!OJ_c;?)_/k:icrbeil 6'l.:!1''1..!~------@.@ ... ~3J~'JJ!.'h! ... ~~Rl! ........................ . 
' v 

bb'\J'Ubb~'WD1tl'lh~'111~~~'\.JTI-!!1'\.JneJ?l-r1.:i Vi~·~\J~1-:1'"1~~f),:j~~vl1bb6'l~~~\9l.:im~~~ fl':i~. 
" ' ' ' 

bi'.ieJ1'WVi lvlv ~m1fl~ lvctct<9l bb'G'l~Vi 'W':i.octocr/1lvITTI 6'l.:Jl'W lv~ ~n':i1fl~ lvctct<9l 

""" "' ~-am:n.:i 
' ., Cl 

~ruru1'VI ., ., 

"' Wfl1'Ufl3.J.:11'1.A 
'II ' 

"'' "' W"tl1~Wfl1'Ufl3.J 
'II 'II • 

"'' "' W"tl1~Wfl1'Ufl3.J 
'II " ' 

I 
0 ~ Q 

~1't..m.:i1'Ubb6l.11.:J'V11.:J'Vf611.:J~1ncv1 @ n'!ia.I'Vl1.:J'Vf611.:J 

~.u1~~111.:i e:i.bije:i.:i ~.~1n 

-!!1'W'l.l-r'U'lh-!!~1"il':iT"1':i Vl1-!!Vl6'ld-!!Vlmtlb6'l'IJ <9l0<9l l9leJ'Wfl1'\.Jfl~ olvoo l9leJ'W J1~'U -
' ' 

fJtl'l.h~zj ':i~Vl11.:i n~.lvITTl+ocict - n~.lv~+<9lITTlct '\.J~mttN1'W lv!S'.,ITT!lvo l'l':i.~. 

l9ln.(9)/ 

<9lcto l'\.J 

Vl~1m'\lll'l ~-r'\.J~1.:i"il~~B.:i'<il~v11u1ti'l.li~'11161i1~'1.J6~.:in~11bb6'l~~~~.:i'l11ti 'IJ'\.J1~hh1mrn11 k:J.cro x m.bo bi!l9l';i 
" (~'l..!u1~~J1b~'l..! ~1V1u.:i~e:i~6ll11) ru "il~b~i1~'\.Jbb6'l~"il~i'W?1~'1JeJ.:i.:i1'1.JnB?1-r1.:ieJ~1.:i'\JeJti lv '11~ 1~ti1Vf ~rn'Ufl~.:i1'\.J 

q q q q '\J , 

b D'W~n1Vl'\.J~"il ~~ ~~.:i bb6'l~v11 b 'Ll'W mi 1 VI bb~1 b?l~"il nB'WG'l.:ii'.ieJv\' 1.:i1'\.J 
" ' 



.d fl I 

b ~e:i.:i n1~':\11.:!"!S'J.:i 

21 d Q.l.d 

'lh::n1~~1f\1':\11.:ib€loZJ'Vl \91n.eb/_S0_~_/1.€lct'brnl li'l.:!1'U'Vl ______ <e>..!0> ... ~~~1U'h! ... l€:1~ID.! ........................ . 

m E.Jvt~.:i~;nn 1~1'.i f11'jrt.:Jtrn.J~ ruru141.:i bb!A'1 ~1ii~-r'U41.:i bB1.:J1'W~.:ivtii \Ylvt~B bb~'U 1.:i?i1'W ~nii6" ruru11 'll41.:i6ll1.:i 
QI QI 'U QI QI 

1~~~'W~1BnVlBl1lvt~.:i bl'Wbb~m141.:iod1.:i.:i1'Ubb~'U1.:i?i1'W~1~-r'UB'Will1\9lbU'WWW.:J~B"i11n~1141.:ibb!A'1m1~~1141.:i1~ 
'U 'I v cu 'U 

B'W ru1\911 ~41.:iod1 .:i bb~'U1.:i'G'i1'U~.:Jn6111~'U hJ b ll'Wb vt\911~~-ru41.:ivtrt \Yl~'U "i11 f11°lJ1jJ~'\J ~ \1l"UB'UVl~B~'WD~VI~ 1~\911il 
'I v 'I 'U 'I 

61 ru ru1 bbrt ~~~u41.:i"il~ ~.:i l"l.:J~ B.:J~'U ~ 11l 1 'W m1jJ~ l1l bbrt ~\Pl11jJ'\.J 1~jJ1VJ b~'W b6l B"tJ B.:i~~u41.:i·1h.:ivt~B6tlm~1 bb Vl'Wvt~B 
QI QI 'U 'U 

r;=in41.:i"tJB.:i~-ru41.:i"ll1.:i~'WVlf1'll1~m1 
" " q 

mru~~u41.:i 1 '1J41.:i61J1.:i.:i1'Wbb~'U1.:J?i1'U b~E.J~1~'U\Pl11jJb 'W111\PlV!~.:J ~~u41.:il'1B.:i"tl'11~rh'IJ-ru b ~ bbne'.f 1141.:i 
" " " 

b U'W"il1'Ll1'W b~'Ll 1 m) m11B E.J r;=i~ -----~-l€:1(~'!.J~-~-.;i) _____ 6tlB.:i1.:i b~'W"tJB.:J.:J1'W~41.:i61i1.:i\911jJ~ ryry1 ~.:id1~~~~vi~~11-<il1.:i 1 'W m1 

UBm~n~qiry1 



be:Jm'l1';ibb'W'UVl1E.lbe:Jfl'6'11';iU';i::n1~';i1~1~b~n'Vl'HlcUfl~ oile:i <0>.<0>b 

b~el'Wb6lln1';i"ii1£Jfl1.:11'W~1'Vl1.:I 
ii d a.I d 

U';i::n1~';i1~1~1.:1bf;'l°lJ'Vl l'ln.eb/_!OJ_®_/l!l<fi>Enl f;'l.:11'W'Vl ______ <el<0> ___ ~3,1~:i_a..'h! ___ ~~.!P/ ________________________ _ 

n1';ib-Un~1t.1~1\l1'U~TVl1\l ~e:i.:Ji1~'1 n1';i\?\';i1'16'1eJ'Uf111:1.Jb~t.J'U~e:J1V11.:i (Surface Tolerance) #11 tJ 

bfl~eJ\lil e:i1 \91 f111lJ b~ t.J'U°lleJ\l e:J1V11\l"llU mm ~'U (Wa Lkin g Profiler) b\91 tJ ~1'W l'l';i1:U6'1 eJ'U bb'1~1 bf1';i1~~'Vl1'111"11 m';ilJ 

6'1°111' n\l1'W'VI 1\l'Vl'11'11 'U ~ 'W~ ~bfl';i \Jn 1';i °'I~ \leJ ~ bb'1 ~1 'U n1';i\?\ ';i1 :u1 \91 :U ~~ e:i.:JiJ ~ 1~"lli1f111lJ61J';j"1J';j~6'11 n '1 
~ ' ,, 

(International Roughness Index, IRI) ~.:iil 

~'W~"5'.:JVl1'\9lt.1~'11 "5'.:J'Vl1\911Jl'lmil "5'.:J'Vl1'\9l'W';i1fi116'1 "5'.:JVl-'J\91 

6'11?1'1 bb'1~"5'.:J'Vl1\916'1\l61JG'l11'Wb"1l\?\ ct el1bflel fleJ eJ1bfiel:U~'W~ 
~ 

0 0 .:::::rl 0 i.I !V 0 

el1bflelb'Vl'V'l1 el1bfieJ'W1'Vl1 el1bfleJ6'1~'\J1t.IBt.J bb'1~el1bfie:J6'l~b\911 

~1~"lli1fl11lJ"1l1"1l';i~6'11n'1, IRI (m/km) 

"" "" fleJ'Wml'I f1eJ'Wml'I 

S:\v.ct s:lv.ct 

s:\v.ct s:hct 
., OJ ., OJ 

t.Jnb1'Wn1';i1\91 t.Jnb1'Wn1';i1\91 
., OJ ., OJ 

t.lnb1'Wn1';i1\91 t.lnb1'Un1';i1\91 



- Q10 -

beJn~1';ibb'WUVi'1meJml1';i'\J';i::n1~';i1fl1~1.:i -ifo <0>.<0>ml 

bbe-J'Wn1';ib otiw ~~~e-i~~.n1t11 'WU';i::b 'VIA • 
'\J';i::n1~';i1fl1~1.:ibii'l6!.I~ ~n.eb/_®_<Pi_/ID<fi>ml ii'l.:J1'W~------®-@ ___ ~~~1~1.J---~~~-------------------------

~1';i1.:Jfl1';j..ij'~v!1 bbe-J'Wn1';ib otiw~~~e-i~~ 1 'W'\J';i::b 'VI Ab 'Viti • 

Lfl';i .:in 1';i ________________________________________________________________________________________________________ . __ .. ________ . ________________ .. 

';i1t101';iw~~'Vl~eJfl';jn wsVi~t oifl. 'W Lfl';i.:i n1';i • • 
bbe-!'Wn1';ib otiw~~~e-i~~.n1t11 'WU';i::b 'VIA • 

0 OJ ' '\J~mru ';i1fl11'ieJ'VlLi1tJ bllm~'U 
OJ 

~61~ m~u ';i1tJf11'j 'Vl'W1 tJ 'V'l61~ 
q q 

('U1Vl) ( 'j'J&.J) 1 'W'lJ';i~bVll"l ~1.:t'\J';i~bVll"l 

(9) 

~ 

Q1 

cs'. 

ct 

'j'J&.J 
OJ 

e:im1 (9)00 ITT!o Q10 

(~e:im=i::) 

G'l.:tzje:i __________________________________ (~~qjqj1~1t.l~-r'U~1.:t) 
(_ _____________________________ ) 

'Vl:J.J1t.lb'Vl~ l°i~ruruT~~~eJ.:t~~vl1bbi;.J'Wf11';ib .if.W61~~i;.J~~Jl1t.l b 'W'\J';i~bVll"ll&J~e:Jt.l ffJ1~e:JtJG'l~ bo 'lle:J.:t&.JG'll°i1~61~~1il~ b m 'W 
<t.I QJ QI q <ti 'l 

.:11'Une:J61~1.:t~.:t'Vl&.J~m&.J~ruru1 fl1t.lb'W bo 1'W uut1'~1il1fl1'WG'l.:t'W1&.Jb'U~ruru1 
It.I QI QJ QJ 



- b(\(9) -

ii ti ii ii 
be:im111bb'WU'Vl1mem~Ta 1::n1~11fl1':i'l1.:i 6lle:J G).G)~ 

6)il ..: cl"" .., ti 
bbeJ'Wn11 b°llb'V1%'1n'VleJ~\91.fl1V b'W ca::b'Vlfl 

tl1::n1~11fl1:ij1.:ib~6llvi \9ln.eb/_!P>_<Pi_/l€lct'bml ~.:i1''Wvi _____ ~~---~~~1e.11.;1 ___ lg~-~-------------------------
m-a1.:im1:5'~<th bbeJ'Wm-a1 oUb 'Vl~nvieJ ~\91 b 'Wtli::b 'Vlfll 'Vlv 

lfl 1 .:i n11 _____ .. ____________ .. ___ . ___ . ____ .. __ .. __ ... __ . ____ . ____ . ____ . ____ .. _____________ . _______________________________________________ . ____ .• 

11vm1w-~~'Vl~e:ifl1.n'ru~vi1m'W1fl1.:im1 
' ' 

bbeJ'Wn111 oUb 'Vl~nvieJ~\91.fl1Vb 'Wtli::b'VI fl 

tl~~1Wb 'Vl~nv1.:i bfl1.:Jn11 __________________ ( ~'W) 

0 "' ' 9-.Fhnru 
..: ..: 

(;'111?\'U 11CJf11';j Vl'W1CJ b'\ll~f) b '\ll~f) 

1'Wtl1~b'Vl1"1 ~1..:itl1~b'Vll"1 

"' (9) \?l'W 

"' ~ \?l'W 

r;n ~'W 

~ 

er 
11d.J 

el\?l11 

(~eJCJ~~) 

~ ,:izjei ___________________ . ___ . ___ . __ .. __ ( ~?! ry ry1 i;'.11CJ~-r'U~1..:i) 
(_ _____________________________ ) 

Vld.J1m'Vll?l fi?lruruT'il~l'i'ei..:i~l?lvl1bbe..J'Wm11-tl'bVl~nvle..J~l?lmCJ1'Wtl1~b'Vll"11:iJiieiCJn11~eiCJ~~ ~o "Uei..:itl~mrub'Vl~n~l'i'ei..:i 
" "'"' 

1-tl~..:iVldJl?l\?11dJ?lruru1 .n1CJ1'W bo 1'W tl''Ui:1'1?l"il1f1l'W~-:J'W1d.J1'W?lruru1 v v v v 



- m® -

d ., d 
b~'ll'Vl ...................................................... . 1'U'Vl ............................................. . 

19rn.1~----- ____ (~gJ~'.\J-~~fl_rJ_'WfD) __ -Q~'.14flfl~!~f.ll°Jfl_\5~A~l?JJ ) _______________________ b~ 'll'Li "'j ~ ~ 1 l'l1 ~ b~ ti i11~€l 1 fl i/ 

b~'lJU"'j~-oJ1\9l1LJi~'IJ1'1J'U b~'ll~----------------- _________________________________________ "il~'ll €! b .LJ'1 ~u fl1i~'W'Vl~ bu ti'W b ll'W~'Li "'j~ fl-e:J'\J fl1"'j 

..'.!1'U n-e:J?l~1..'.l zjwrn.1V16i' fl bfltl.Jsvl bb~ ~16fl1iA~ b~-e:Jfl b U'U~U"'j~fl-e:J'\J fl1"'j ..'.!1'U n €1?1~1..'.l n1Vl'U~ 1 Vf e.J~'UoLJ-e:J b?l'U-e:J~-e:J..'.lb?l'U €! 
'IJ 'IJ 

V1ir..:i~-e:J~'\J"'j-e:J..:i1..:i b~'U~'U b zj-e:J/"il~ b .LJ1~'UoLJ'-e:J b?1'U-e:JnuV1ti1 ti..:i1'U'lJ-e:J..:i~:o zj.,:ib~-e:J'U 1 'llm';i~'UoLJ'-e:J b?1'U-e:Jmru~~~'U.LJ'mr1'U-e:J hJ:W 
~ 'IJ 

:w~ 1°11?1'\ll6'llm n"il fl1"'j'Vl~-e:J'Vl'U"il~'Vl~ bu ti'W Vl~-e:J:W bb19ihl b v:l ti..:J'W -e:J~"il~ b-if 1 ~'Ll-if-e:J b?l'Ll-e:J ~~'UoLJ-e:J b?l'Ll-e:J~-e:J..:i'llm..:i b~'Ll~'Llb zj-e:J"il1 fl 
'U q q 'U 

'B'Ll1fl1"'j 1~ti~-e:J..:i:W1..:ib~'Ll~'Llbzj-e:J (9) 1 'Ll ~ 'll-e:J..:i:w~l"i1..:iu'Lii~mru'll-e:J..:J bA"i..:Jfl1"'jV1~m1tifl1"'j~~'Ll-if m?1'Ll-e:J 1 'Llbbl9i~~ri~..:i 
'IJ 

~..:i:Wm1:w\J';i~?1..:iri'1 Vfu'Ll1A1';i __________________________________ (~!)~kJJfJ_'JAL ________________________________________ 5u "'j -e:J ..:i 1..:i b~ 'LI~ 'LI b zj -e:J 
d .. I ~ v :; 

b'W-e:Ju"'j~fl-e:J'\Jfl1';i'W"il1';itu1mti 'U'U 

d ~ I 

____________________________ (~!)~1JJ.f.1JA) _____________________________________________ 'll€l';i'\J';i€l..'.!11 --------------------------------

{~_P)_~ 1h~ 0 g)1J_DJ_~ _ jj~ ~f.1-~_~/'.14fl f.) ~fi1)_~~1} _ ---------------------_ Jb..:i b~'UVl~'U b 1tl'U1 'U1 ..'.! b~'U hl ~ 1 fll1_ -----------------------_'U 1'Vl 

c __________ ---~1kA_'l'W~1'W~~info~-~--- _________ ) bb~~~'Llm Vf1..:i b~'Ll~'Ll b zj-e:Jm ti 1 'Ll1..:i b~'Ll __________________________________________________ u1'Vl 

(_ _____________ ~J~'1'W~1'W~~-'W°ffO~-~---------) 

,,; ., 
_(__ _____________ "Jf~~-~--;l_\.11~ ____________ _) 

,,; 
( _ --------------·~rn f!'.l,!_1f'.IJ_~_ ----------_ J 



- Q1Q1 -

be:Jm11';ibb'U'UVJ1me:in~1';i\J';i::n1~';i1\011~1.:i -ile:i CO>.klo 

bb uu'Vl-W' .:i~ e:i~u';ie:i .:11 .:i b~uilu b ~e:i ij b~ mi1';ie:iu n~ 

..,. ... ~ .... ,;, 

';'~J 'fU~r~ ::t-1" . ..!Ci'l...l L'\J U 

;-1T;rri .. " ....... " ....... (~el:J'~.~·~~n~.1Jo·.-~·'.J ·UQ1l4-~t·:/\.lf'IAC1Ul'Jl.1'71lL ....... ., ........... ~'1ca,j~~:1{l1~1 
,~ .... ,, •• , ,, -.i .. 1 ,....; · .. --v·n.,;;1"'.r., """"~~! ....... ~: 

r~. ~a t.!1'11--j u·' n .. u ~fl:3 iJ --j~Jt: ... !·)?·1 u "S~<:J ·1.\i!J LEl 1.1,.t .. · ..... ,. ....... ·.··~"~., .......... \J..., ___ vi,.J 1" un1.t 'ti iJ rt.., Lu f./u 
.• . ,. .- . , .. 

L~:! 'L;f·l'·,.:·;:, nrJ':, 1; ';'j ';'l·~(i'a(t•,frt~ :r. '1\;j')~lV: ~·nlnn1,'1}1i'r,1t:1€ f\l'Zif1~itilHrHVut! <:_j "j~ ntJ,j nr11~11.1n'n'1~ 1\l 
l; . ·. . ., .. , 

i~ ;-;1'.; .,-,'( ~ f.i'i11r'.i eJl;1'Wil ifa1" li1 \i BYIVi.:1v·h1'le)·11'1L::l"\.i·~ 1Jl.~B/'ii~L '1J'1dti~f m!:'i'1 mi\; V.tl1fl<11'U1J 8 ~f iii 
V · • •' · · •· ·· • • '• ' ' •' od 

.; ,..j ... .,..j; :I.; '..,./..) Vo~l ·)~ .. : .: I</ !";·.·' . ..O.' • -~ ~.,·._-': . ..,;·.' , .... ~ --':I 4 4 #:f-

'l; 'lL~ fl'W \·u1n.;t, 1;·u eilil-WBffi.ru v. 1~ u 'l.,l'll'<lL<'rwe:ib.faJ \j<lf1 :l".t'l't8'.).tll).~n,tii~:1-.r~~~'PJ'1:>1'Vl~l'i:J mi tt>8l.J U.llibiw1 !\mm 
• .i l~ ~ ,, t~.;J ,,, '.: . ~· .. : ,..'.')_ .... ·".·~ .. :._. .>.:·:·.='· .. ~~ "")..,<'v·'·.·.,/~-"· .""*" ..,'\,,. :..,,; f ' 

,. 'J~t·1ntnJ"Jm;1'\. -;:.1 ;.1znn.:uu:i1w,~u111B'..1~~-:uc.)-u1·;H.1~1nu'Ll'!Fl1:f1~m1n:i~:i.r;iq~.i1•1·wruB ,,, !u ct ·ua~ilflA1 
'U . . '·' ' . ' • •:•: . . \,I 

. ' .. 
i 1_, i .. 'jz;~:-: ::·!.('.: 0·'1'lr:)·; .:: fi'i''iV1~5t~'·i .. 17·: ·-: .. ,~i -~~( t ·;J.,;:·,~·1~H1.i ~~ttt~u,;:; f.j t:r::{..J ~·..:i:Ul"·r-j·yu i :·i:. ~i:'!~rt Vi'~ni ·ir·11~:i ......... ··-. _ .. . 

.. . . ..(~W.'i\f!ffl'i) ..... 

,-----------· _] i 
i 

1--··· ----------------- - ----------- ---- -- -- ------ -- ----.----------· 



j 

- mes'. -

be:im111bb 'U'UVl1 El be:Jn'ril11t11~n1~11fl1~1~ 

~1e:J~1~bb~'Un1i'vl1~1'U 

I ~: ! ';j 

ut._·~~ 
1: 

,. 
~ 

s 
~ ,, 

~ 

'· f, .. 

~ .,, 
.;: 
"' -ff! 

i .. 
"' ll ,. 
;:: 
~ 

" ·~ 
§ 
.i; 

~ .g 
I: 
:: 
~ 
" ;; 

" •.::: 

" '"' 
~~ 
"' .... 

'<"-

~ 
" "!:! 

~ E {~. 
''!: 

~ 
€ ~ 
" "' ,, 

! s 
~· ~ 

"" '~ i!: 

" ~~ '" "' .£ ~ i! 
"' ~ " ~ w£ 

.::; ~?! 

" ~ "' -~ 

~ "' 

~ ~ 
" ); 

-~ )' 

* "" "21 
£ 

- " 

~'..-

~ 
~ 

;!! 

~ 
" <;< 
,f 
.;: 
"' .g 

; 
~ 
·~ ,., 

c 

i 4 
E s 13 

~ "' ,, 
r -~ ·1 e 

" ,,, 
~ ~~ ;,; ·~ 

';li ;! i; 

~ " ·g "'!:i 
~g <: 

.;; " ;: , 
" " I~ 
ii it" ,,; "?: 

~ " ~ -?! 
~i ;:_ ~ 

~ f. 
\! 

-~ :§ ? 
'" f. 
·~ " !5 ~1' 

~· .. 
~~ ~ 

:~ :; ;; 

" .:;: 
~a• " """ ·~ :r; i! 
~ 

,. ? c ~;1 ... "' -~ :.! 
~ ~ "' .'}:. ·s g 

~ 
g " 

~ 
.:;: ~; 
~ .!' 

:? 
~ 

" -;; 'h 



- rnct -

':i1at'l:::bfila\9lbbt'l:::'Vl~nbnrusn.:i1uu~'Vl1':im':it\l':i1t\l':i1u':i:::'Vl11.:im':ine:ia~1.:i 

lil13Jbeina1':itl':i:::n1\9l':i1fl1Bb~n'Vl':ie:iilna .Ue:i @.lfllfl 

fl'HUb'll1iJ1tJ'1 

~-r'U ~ 1.:1 ~el.:!~ \9l b~ ~ mJ bb{;'t::: ~ \9l ~.:ID 1 EJ "il 'H'il11'W~'W~~i'.jfl11rlel6'f ~1-:JVI ~ el'U 1t1.l :::Vl1.:JVI ~el 6'f :::'V'l1'W ~ 1&.J 
" " 

~i'.Jmfl~eJ.:!Vl&J1EJf\TUfl&Jfl11"il11"il11 'W.:i1'W nei6'1~1.:! .:!1'W'U1ru::: bb(;'t:::.:J1'WD11.:J-rm~T\ll1.:!Vlm .:i bb~'W~'W (i'.i'W1fl&J 
'U q 'U q 

lvctb@) "tJei.:imii'Vl1.:iV1m.:i zj.:ibb~'WD1EJ"il11"il1~.:ithmb'W:::tl1 i11m~ei'W bb{;'t:::i11m.J.:iri''U 11&.1~.:Jbbt:-J.:J~.:i ~ei.:ivi'1 
"il1flbb~'Wb VI~ fleJ1'U~.:Jfl:::~V1'W11litl'eiEJfl11 ®.Iv ~{;'!~ b&.1~1 (bu'V'J1:::bbt:-J.:i~.:im"il 1-li'bb~'W 1 'V'l~mfom'W~ m1&.1V1'W1 

1lltl'eiEJfl11 b iJ{;'t~biim bb'Vl'W1~) ll\91Vlu~1mb~'W16'1\9l6'f:::Vi'eimb6'1.:J~i'.il°i16'f:::Vi'ei'Wbb6'1.:11l1~1fl111:::\?l'U ri ~1&.1 
q 

mmJj1'W &JeJfl.bob-\vct<§'.'.ri Vl~eJ ASTM D <§'.'.rictti-lvo®ri (Type ri) 

Iv.® ~-r'U~1.:!~ el.:J~\9lvl1 bbe-J'W m1tln-lJ~.:J1'Wf111&J'Li(;'teJ\9ltl EJ 1 'W fl11vl1.:11'Wb Vl6'f eJ\9lf\~eMtl'U1:::\?l'lJ fl11 

l()\91fl11f\11ii\J{;'t e:i \91.fi' EJ1 'W fl11vi'1.:11'U bb{;'t:::l()\9lvi'1 bbe-J'W m11() \9l fl11"il 11"il11:::V111.:i fl11nei6'11'1..:i 1Vf6'1e:i\9lfl~ -ei.:i n'U 

6'1.fl1'V'J~'W~ brn::: bbe-J 'U..:J1'W nei6'111..:iei ~1..:J(;'t::: b~ EJ \9l bb{;'t :::-u \9l b "il'U bb~1b6'f'Uei~11~1..:i~ 1'U~ m'Uflii..:i1'Ub ~ei~"il11 ru1 1 vr 
" " q 

C::: I 0 4 I 21 

f\11&.J b Vl'U"llel'U flel'U\911 b 'W'W fl11fleJ6'111..:J 

iv. iv ~-r'lJ ~1.:i ~ei..:i~ 1 b il 'Ll m1~1ii bbt:-J'U\J ih.J~.:i1'Ll~1~ b6'f'W ei 11 nLJ ~11~1.:iei~1..:i bf\ ~..:ifl-r\91 bb{;'t :::6'f e:i\9l fl~ ei..:i 
" ':<.I " 

nLJfl~VlmEJ 1:::bDEJ'U bb{;'t:::~i'.1e:i~b~EJ1ie:i..:inLJfl11ii\J{;'tei\9lilEJ 'V'l1'e:iii11EJ..:i1'Ue-J(;'tfl11~1bil'Ll..:i1'Wm&.1bbt:-J'Ul?i'..:ifl'G'l11 
1 Vf~fl1'U fl&.1..:i1'W-r'U'Vl 11'U ei ~1.:iu e:i EJ~LJ \91Tvfo :::flf ..:i V11fl6'1 m'V'l bb 1\9l~eiii'U~ b 1ru 1fl1.:im1ne:i6'1~1.:iiifl11:w b~ EJ..:i~"il::: 

" q 

bn\9lm1ii hJ\J{;'tei\91.fi' EJ n'U b ~1Vltl' 1vl~u5-U~.:11'U bb{;'t:::/Vl~ei u1:::"ll1"ll'U0 -rr b?i''U'\111.:i bile:i~ m'Uf1&J..:i1'Ubb~..:ib u'Ll 

V11!..:i~ei 1 Vi'~-r'U~1..:iV1~e:il'i'1 bb 'Vl'UU-r'Uu1..:im~1m1m1ii\J{;'t ei\9lil EJ1 'Llm1vi'1..:i1'U bb{;'t:::/Vl~e:i ~\9l~..:iu1EJei\Jmcl 
" q q 

"il11"il 1 b ~ii b~&J ~-r'lJ ~ 1..:i~ei..:i\J n-U~ ~ 1ii b\91EJ1ll-tl fl-li1 ~..:id~fo ~1..:i 1lii'.i~vifi b~EJ fl ~ei..:i~1~1 b il'Ll m11 'Wii'l1'U-d' 
" ':...I " 

b ~ii b~&J"il1fl~11~1..:i Vl1fl hl~1b il'Llm1~11~1..:ii'.i~vifii.:1V1 EJ\9l.:J1'Ll b\91 EJ hli'iei b U'Wb VI~ b 'Wfl116tleJ"tJ EJ1EJeJ1EJ~ruru1 
'U 'U 'I 'I 't v v 

bb{;'t:::~e:i b ll'Wfl11ii~\9l"tJei.:i~-r'lJ~1..:i 
" 

iv.rn ~-r'U~1..:i~e:i..:i?l.:iiiei'Ut11mb{;'t:::~LJmcl"il11"il1miim~1Jl1'Wmiivi1..:iV1m.:i 1~bbn u1EJ"iJ11"iJ1n1bb'V'J..:J 

fleJ'Wfl~~ (Concrete Barrier) bb{;'t:::bbe-J..:J~11'U fl1bb'V'J..:J'V'J(;'t16'f~fl (Plastic Barrier) m1EJ b6'11"il11"il1~&J~fl bbe-J..:J 

~.:i VI~ fli11vi1.:i bb{;'t::: 1 i"lm:::'V'J~'U mmh'Ll1'W~n1V1'W\9lbb~{;'t:::11EJm11 Vf~11~1.:i~11"il6'f eJ'U 1 'Ll1'Llb~&.1~'W?t'ruru1 " ., ., 

Vl1ei1!LJtr\9l"il1fl1'U~ bb~.:J 1 Vlb~&Jvl1.:11'U Vl1fl 1:J~1 b il'Wfl11~11~1.:ii'.i~vifii.:1V1 EJ\9l.:11'U b\91EJ1li~ei b U'Ub VI~ b 'Wfl116tlel 
" q q 

\v.<§'.'. bi!ei-U1mb{;'t:::~LJmcl"il11"il11\9l V1&.1\9lm1ii"il1b ll'Ll1 'W m11.U.:i1'W1 Vi'~-ru.[1.:i~1bil'Wm1~eitiei'Wbb{;'t::: 
tl1e:ieifl 1LJ"iJ1fl~'W~nei6'1~1.:i1\9lEJVl'WVi 

1v. ct bf\ ~e:J..:JVl&.11 EJ f\1'U fl&.! fl11"il 11"il 1 'Vl1 rnf\ \9l fl11ll'1f 1':i\9l Vl~m~ t.l'Vl1 t.I eJ'UL ti €l..:Jll 1"il 1fl6'11 b VI~ b\91 n ~1ll 
q q q 

~-r'U..(11.:i~ e:i..:i1'U~\9lvl1'Vl~el~\9l'Vl1&.11~\9l~..:JV1\9l bb Vl'U 1VleiEJ1'W6'1.fl1'\f'l b~EJ'\J~eJEJ6'f&J'U1tUVl'WVi bileJ~11"il'V'J'U 
" " " 

iv. b ~-r'lJ~1.:i~ ei.:il()1nm11 Vf i11EJe:i EJ '1 'W6'1.n1'V'J~~ bb{;'t:::f\1LJti'1'W~1ii ~i'.le:i bf\~e:i..:iV1mEJfl1'lJfl&.1fl11"iJ11"iJ1 
'U 'll 'U q 

1'W.:i1'Wne:i6'1~1.:i .:i1'W'U1ru::: bb(;'l:::.:11'W'll'11.:i1'fl~1vi1.:1V1m.:1bb~'W~'W (i'.i'W1flii ivctb®) "tJe:i.:imii vi1.:1V1(;'11.:1 bb(;'l::: 
" q 

'V'J{eiii 1 Vf~11~1..:i~11"il6'f eJ'Uf\11ii b1EJ'U-!ei EJ~(;'leJ\91b1m 
" 



- rnb -

lD ,giJ ~ {'U ~ 1-:il'i' e:i-:i~ ~ 1~iJb~1'\l!U 1vi IW~'J "il 61eJ'U f\11l.l'll 6'1 e:i~n tJ'Vl1.:Jt1'U 'l.l'~~wh-:i f111 n eJ61~1-:i"iJ1'UTW hl 
'IJ 

.Ue:i tJ n11 rn fl'W b..ij1'Vlil1vi ~-a1~1i'leJ'Ufl11~'\.Jirn~.n V'VI 1.:irt'W'W'a~'Vl11.:i m-arie:ili'1~1.:i-vl N'~u :ij1.:i~~'Vl1 ~e:i.:iii 
'IJ 

L 'U~'U'afil .:i m-ae.i1'Wfil'U 'a~'VI~ nli'I ~ 'an1'a~ 'a1~1i'lfil'U fl11a.JU ~e:i~.n V'VI 1.:1fl'W'W~1n 1i'I mu'Wvi b zjfil t:ie:i 1~ vl1'VIU 1-vi 
'IJ 

bU'WN~'a1~1i'lel'U°1 (Road Safety Auditor) mh.:iile:iv @ fl'W 'V'l~eJl.l1tim~'U~'U11'Vln6U'W1~ @) ~'LI 61.fl1'\l'l~ 
.. q 

m~m11i-:i1'U1:i.lbn'U giJ tJ "ii'1'U'J'U @) l"i''W tll)ll~vi.U1vi.Y'Ue:i~'llfil'U\?lG'leJ~b'J6'11vl~{'U~1.:J'll{j-U~-:i1'U1'Wvr'Uv1 
rie:i 61~1.:J ~-:id1 ~ b61'U eJ ~ \?l)'J "il 61eJ'Ufl11l.l'll6'1 e:i~.n tJ'VI 1.:J tl'U 'LI) ~Vll1.:J f11) n eJ61~1.:JlJl'\l'l ~eJlJ bbe.J 'W e1-:i'U f\G'l 1 m'llm~ 

'IJ q 'IJ 

{'U41-:i b~e:i1~~1141-:ib~'U6lleJ'U zj-:ib41'VILJ1vi"1 ~eJ.:J\?l)'J"il61eJ'Uf\11l.l'll6'1eJ~JltJVl1.:Jt1'U'U)~'V!l1.:Jf11)rleJ61~1.:J \?11l.J 

bb 'U'Uvi~1141-:in1Vl'U~ Vl~eJ vi1~-r'Uf\11l.Jb~'U'lleJ'U"il1 n~f\'J'Uf\lJ.:J1'U bbG'l~1 ~~eJl111tJ.:J1'Uf11)\?l)'J"iJ61eJ'U f\11l.J 
'IJ 'IJ q 

tJ G'I eJ ~ .n tJ )~Vl11.:J f11)fleJ61 ~1.:J'l.J )~"iJ01l'\.J t)) ~"iJ°1?(tJ ~ 1~ bbG'I ~t)) ~ "iJ1 b~ eJ'\.J b lJ'U ~'J'\.J'\l!~.:J6lJeJ .:J beJ fl 611) 

'll1~ne:i'U m11?111"iJ{'U-:i1'W 'V!1n 1:iJ~h bi'l'W m1~1141-:iil~viTI-i-:i'Vlti~-:i1'U 1~ ti 1:iJ~e:i b tJm'Vl1?11 'W m1'1Je:i'llti1tim ti 
'U 'I 'I 'I 

?i'rui;tn bb6'1~~mll'Wfl11l.l~~6Ue:i-:i~{'U41-:i 
v v 'IJ 

~-:id'Ufl6'11m-ii'1-:il9i''Ul'i'e:i-:i1'll6'1-:izje:i'l.Jn'Li~-:i1'U 'l.J1~"6'11''W ru61m'Wvivi~fl1'Ufll.l.:J1'Wn1'V!'U~ '\ d.J 'U 'I 

®.~ 'V!1n bn~e:ill~b 'Vll?l 1~ 61 1 'Uvr'UvibbG'l~b61''Uvi1-:ivi1~{'UlJe:i'Uvr'Wvivh-:i1'U"il1n~1141-:i1 'll~1bi1·i.m11bb~1 
'I 'I I 'U 

~1''U~1-:i~e:i-:i.Y'Ue:i~'lleJ'U 1 'We..iG'I bb '!A-:ie:i'Li~ b 'V!l?lJm Yi ti-:iil1ti b~ ti1~-:ivi1-:i bb vJ-:i bbG'l~vi1-:im ru1 
'U 'I q QJ 

rn. ® mii'Vl 1-:i'V!m.:J"il ~~ 1 tJ ¥11-:i1'W'U ~vi11f111"il11"il 11'W1~'\1111-:i n 11rie:i61~1-:i b ll'W bb 'U'U b 'V!l.11~ 1 tJ 1~ tJ "il ~ 

~1ti1m'Wm11?111"il1'U-:i1'U b ll'U51?111~e:iti6'1~1?11l.l?i~~1'W~e:i ti6'1~6Ue:i-:ie..16'1-:i1'Wvi vh 1\9\1 'U-:i1~J'W1 "il1ne..16'1-:i1'W~-:i 
1f11.:Jf11) ~-:i'li"il~~1tJf\)'U~eJtJ6'1~ @)00 b~eJ.:J1'W1fl1.:Jf11)bb~'Jb61~"il\?11lJ~t1jt1]1 

rn.l.D 1 'Umruvibfl~eJ.:JVllJ1tJfl'J'Uf\l.Jf11)"il)1"il)-li11~ 'V!~eJ61ill'V!1tJ 1:iJ11nl'i'e:i-:if\)'Ul\''J'U1?11lJvin1'V!'U~ 1 n 'LI 
q q 'U QJ 'U 

fi:Wmfl~e:i-:i'Vll.l 1 ti m'U fll.J m1"il 11"il11 'U.:J1'W ne:i61~1-:i .:J1'W'U 1ru~ bb6'1~.:J1'U'IJ1)-:i.Y mn'Vl 1-:i'V!G'l 1-:i bb~ 'W~'W (i'.i'U 1fli1 
'U 'I 'U , 

t.Dctb®) 6Ue:i-:imiivi1-:i'Vlm-:i ~ e:i11~ .Yu<li' 1-:iv\' 1-:i1'U 1 'W-:i1~,!'LI1:iJ11 nl'i' e:i-:i 1?11:1.J G1 ru ru1 ~~'U ~1-:i hJil~vifi~-:il.l e:irn1'U 
'U 'U QJ QJ 'U 

-:i1~J'W ~1141-:iil~viTivi"il~ 1:i.l1?111"il.Yrn1'Une:i61~1-:i1 'U.:J1~J'W vi~e:i~1141-:ii'.i~viTii-:i'Vlti~-:i1'U 1~ti1:iJ~mlJ'Wb 'Vll?l1 'W 
'U 'U q q 

f11)6UeJ6U m tim ti?( ru ru 1 "il'W n11~1''U ~ 1-:i"il ~ ~1 b 'W'W m1~ ~ ~-:i bfl~eJ.:J'V!l.11 tJ fl'J'U fll.l n 11"il )1"il) 1 ~tin ~e:i-:ifl 1'U l\'1 'U 
'I v Q.I 'U , 'U 

1?11l.l fi:Wmfl~e:i-:iviii1 tim 'Ufll.l f11)"il)1"il11 'W.:J1'UrleJ61~1-:i -:i1'W'U1ru~ bbG'I~ -:i1'U'IJ1)-:i{mnvi1-:ivim-:i bb~'W~'W 
'U 'I 'U 'I 

(il'W1fll.l t.Dctb®) 6Ue:i-:iml.l'Vl1-:i'V!G'l1-:i ~-:i'\i~{u<li'1-:i 1:i.Jil~vifib~tin~e:i-:ifi1b~tivi1ti 1~ 1 b ~m"il1nmru~-:in~11"il1n 
... ' ... 
e.!11"il1.:J 
'\J I I V 

vi1n mii'Vl1-:ivim-:i tl'-:i:Wm 1l.l"ii'1 b lJ'WVJ"il ~~e:i-:ii'.i bf\~e:i-:iviii1 ti m'Ufll.J f11)"il)1"il 1'W''W ~e:i 1 tlB n ~-r'U41-:i 
q 'IJ 

"il~l'i'e:i-:i~~Vl1l.l1'Vl~bb 'Vl'W 1 ~fl)'Utl'J'Wtin~e:i-:i 1~ti~1'U~1-:ibll'W~1''Ue:i~'lle:i'Ufi11i~1ti1 'Um1d~-:ii'W ~u~,j'U ~{'U 
'lJ 'U 'U 'U 

41-:i"il~ 1:i.Ji'.i~vifi?i-:i:1.Je:i'U-:i1mb6'1~b un-'i11tJl°l1-:i1'W~1'Wvib'Vl~e:i 1'W-:i1~~e:i1 'll 

rn.rn m&vi~{LJ41-:i 1:i.l611lJ1)11?i-:ilJe:i'Ui11mbG'l~e:itl mru"il11"il1 1?11l.loLJ'e:i ®.rn 1~fl1'Uti'1'U 1 'W1m~l.ll9i''U 
'IJ q 

?( ruru1vi~e:it!'Utl' ~"il1n1''Wvi bb4-:i1~ b~l.lv\'1-:i1'U ~ 1''U~ 1-:i"il~l'i' e:i-:ib~ rn•htl.YLJ1~ ~ 1141-:i1'W ~ ~-a11''W~~ .............. u1V1 
QJ QJ 'U 'U 

( ~e:i ti6'1 ~ o .I.Der) 6U e:i-:i11fl1¥11-:i1'W'U ~vi11m1"il)1"il) 1 'W )~vi11-:im1ne:i61~1-:i) ~-:i1'Wvl ~{LJ41-:i~-:ii1e:i'U e:i'l.J m ru 
'IJ q 

"il)1"il)\?11l.l .LJ'e:i l.D.rn 1~fl1'Utl'J'U 



- i;nITTI -

i;n.~ 1'\Jbb 'IJ'IJ n11&\1?1~.:iu1mb~~8'1J mru~rn.J fiil8 bf1~8.:!'Vl:l.11 t.Jfn'\Jfl:l.lfl11"'il1T'il1 b 'U.:!1'Wn86'f~1.:i .:i1'U 
'U 'l 'U 'I 

'IJ1 ru~ bb~ ~.:i1'U u 11 .:i~ n~1'V11.:J'Vl~ 1 .:i bb~'U ~'U (iJ'U 1 fl:l.I ®ctb@) '1.18.:im:l.l'Vl1-:J'Vlm.:i b lJ m Yl t.i.:im\>l 1:01m d 8-:J ~ 'U 
'U ' "" 

?f1VJ~rn1'Un86'f~1.:i 6'f1m1ti'IJ~'IJ1m~6'f8\?lf161'8.:in'IJ?1fl1~~'U~n86'f~1.:i1~\>11:l.lf111:l.lb'Vl:1.11~6'f:l.I ~.:id b-vl81~~ 
'U 

i;n.ct .ff 8m1:l.l b\?l b 'U fiilmf1~8.:J'Vl:l.11t.Jf11'\Jfl:l.lfl11"'il11"'il11'W.:i1'Un8?111.:i .:J1'U'IJ1ru~ bb~~.:i1'Uu11.:i~n~1 
'U 'I 'U , 

'V11.:J'Vl~1.:i bb~'U~'U (iJ'U1fl:l.I ®ctb@) '1.18.:J m:1.1'V11.:iVJm.:i ~~\?l bb~.:in'IJ.ff 8m1:1.1\>11:l.l11 ti~~ b~t.J l?l bb~~'VllK rnnrusv1 

.:i1'U'IJ~VJ11n11"'il11"'il11 'W1~'Vl11.:im1n86'f~1.:i 1Vil'1l.ff8m1:l.l\>11:l.I 11t.i~~ b~ t.Jl?l bb~~'VllKn bnrusv1.:i1'U'IJ~'Vl11 

fl11"'il11"'il1 b 'U1~'VlrJ1.:lfl11rl86'1~1.:Jdbb 'Vl'U 



'j1CJfl1'j 

(9) 

Iv 

Q1 

cs'. 

&'. 

\;) 

in! 

~ 

b'Elmmm.i'UV11meJfl?f1'j'lh~m\?l'j1fl1..;J1~ -ifo (9).(9)\v 

bb'Ll'UVl1Clb€lfl?fWt.h~mm1fl1..;J1~ bG'l'll~ l'lfl.eb/ (9)(9) /lv&'.binl 6'1~1'1.J~ (9)(9) b:W~1CJ'Ll ®&:bin! 

bb 'U'Ub 'Ubb..;J~tJ~mummb6'1~'j1fl1 Dt!:J~h1CJfl1'jfleJ?1~1~ <zjw;im1fl1ri11'?11?) ~tlmru bb 'j~~1'Ll m{;tJ'j~b.fl'Vl~1~6l bb6'1~n1 b Ht111mb~1) 
~1'1.Jtl~'Utl':i~e:l1~n'iJ'j V11~Vl"11~Vl:W1m6'1'll <910<91 1'1€l'Llfl'l'Ufl:W olvoo 1'1€l'Ll J1~'U - flCJtl'j~~ 

'I 'I 'I 'U 

W'\1!11~ fl:W.lvinl+o~&'. - fl:W.lv~+@inl&'.tl~:!..11fJN1'Ll lvcs:'.,inllvo \>l'jJ.J. / 

'j1 CJ fl1'j bbG'l~m fl1 ~eJV1u1 CJ b U'Ll~1V1ir~~eJ 

~1'1.Jl'i'Vl~'Ll 

b ll'Llb~'Ll .................................................................................. 'U1'Vl ............................. ?11'11~r1 

~1'Ll'll\?l'U~b1ru~'WB€l'Ll (b~vn~~1'Ll'll\?l) 
' ' 

b ll'Llb~'Ll .................................................................................. 'U1'Vl ............................. '11'11~r1 

" ~1'U'jeJ~oW'Ll'Vl1~1?fV1:!..J16'l'j'l:W 
' 

b ll'Ub~'Ll .................................................................................. 'U1Vl .. ·············· ............. ?f\>11~rl 

~1'1J'Vl'j1CJ'jeJ~1~~1fl€l'Llfl~l'l '\l!'Ll1 0.(9)0 :w. 

b ll'Ub~'Ll .................................................................................. 'U1Vl ............................. ?f\>l1~rl 

~1'Ll~€l~'Ll'Vl1~b~:Wbb6'1~fl€l?f~1~b'VllJ '\l!'Ll1 0.<910 :w. (G'lfl~~) 
" 

b ll'Llb~'U .................................................................................. 'U1Vl ............................. ?f\>l1~rl 

~1'Llbl'Ll'U'lib:W'Llvlfl€l'Llfl~l'l V!'Ll1 o.lv&'. :W. 

b ll'Ub~'Ll .................................................................................. 'U1'Vl ............................. ?11'11~1"1 
' ~ ~ 

~1'U'jeJCJ\>l€lb~€l'\l!\?ll'l'l\>11:W'lJ11~ 

b ll'Ub~'Ll .................................................................................. 'U1'Vl ............................. ?1\>l1~1"1 

~1'U'jeJCJ~€ll'l1:WCJ11 

b ll'Ub~'Ll .................................................................................. 'U1'Vl ............................. ?11'11~1"1 

'\l!LJ'lCJ 

6'1'\J.:W. 

G'l'U.:W. 

G'l'U.:W. 

6'1'\J.:W. 

\>l'j.d..J. 

\>l'j.d..J. 

:w. 

:w. 

'ii1'Ll'l'Ll 

(ESTIMATED) 

~,b&'.o ,J--

Q10&'. / 

Q10&'. 
/ 

l!?,cs:'.inlo ....t' 

\!?G11,<9l~O v 

®cs:'.,inll!?o 
l.r 

l!?,&'.&'.o ,_v 

cs'., bes'.&'. 
/ 

'j1fl11?ieJV1U1mll'Ll 

l'i''lbG'l'lJ ('U1'Vl) 
bU'Llb~'Ll ('U1'Vl) 



':i1tJf11':i ':i1 ti m':i bb'1 ~':i1 ml'\ eiV1u1 ti b ll'Wl>i'1V1tl'.:i?lei 

I .c:il V di 
~ .:i1'U':ieJtJ\ileJ~'W'Wl'leJ'Wn':il'ln'l.l':i1.:i1P1'W 

b ll'Ub~'U .................................................................................. 'U1Vl ............................. G'l\il1.:Jrl 

<910 .:J1'U~'Ul'l~iJil1 

b tl'Wb~'U .................................................................................. 'U1Vl ............................. G'l\il1.:Jrl 

<9)(9) .:J1'W~b6"Wil':i1'il':i'lJU(11 THERMOPLASTIC PAINT (?ib'Vl~ei.:i & ?!'1111) 

b ll'Wb~'U .................................................................................. 'U1vi ............................. G'll'l1.:irl 

®® .:i1'U~(1Jn1':ibl'l~ei.:iV1ii1ti'il':i1'il':i':i~Vl11.:in1':ineJG'l~1.:i 

b ll'Ub~'U .................................................................................. 'U1vi ............................. G'll'l1.:irl 

':i11'l1':i1iJ~.:i~mll'Wi1V1tl'.:i?lei ('Ll1Vl) 

'Vllntlb'Vl\il 

<91. 1t1rn':ith:::mW1111'l11'l~.:i·CThibllt1rn1~n~W111m:w'Vl1.:iV1G'l'Wii:::lilei.:r<D\:iV1~eiG'\.:it11:w1t1~qit1J1 

Vl1.idtJ 

ii. 

'1'U.il. 

\il':i.il. 

P.S. 

'11'W1'U 

(ESTIMATED) 

':i1ri11'ieiV1u1mll'W 

1'11b'1'11 ('U1Vl) 

®,rn®O v 

®<910 ,,,.. 

~cs'.<r 

(§) 

!...• 

/ 

':i1il b ll'Wb~'U~.:J~'U 

d v 

bll'Ub~'U ('U1vi) 

'1.:J'lJeJ ........................................................... ~ bG'l'UeJ':i1 l'l1 

(. ............................................................. ) 

l!:l. 'V11 nilotl'eioLJ'W1otl'ei.:iV1~€16'!1 b 'Vl\il'l.iwrn1 b>'i~v\'11 ~m:W'Vl1'l'Vlffl.:i 'Wm'1~ 1.:i'Vl~eJG'\.:J'W1:w 1 t1Gi'qit1)111ii' ~bG'!'W€J'J11'l1 b ~m1ii~t11:Jei:w-l1'1::: 'W b~tl n1'ei.:iA1 b~tJ'Vl1tJ b>'l ') '11fl'V11'111'llfl11 

rn. m1bG1t1m1l'l1A1.:i1t11·ih:::uum~:wG1A1b~:w b>'ltJb~bG1t1m1l'l1~11iim~:wG1A11~:wbb~1 bb'1:::b~bbt1u!i11bt11.m'l'1ci1t11u'Vl:::blitJ'Wm~:wG1A11~:wb1uu fl'l'1.~o m'l'1~ei:wnu1ubG1'Wei111'l1~1mG1:w 
~ ~ ~ 

Ci'.. lJ bG'l'W m1 m lif ei.:i bG'l'W ei 111'11 ~ffv11.11 t1 b lJ 'W ~1'VIU .:i~ eJ'VI m1 t1 m1 
~ ' 


