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2. ..:l1'lJ EARTH EXCAVATION au.:u. 8,800.00 

3. ..:l1'lJ UNSUITABLE MATERIAL EXCAVATION au.:u. 1,500.00 

4. ~1'lJ SOFT SPOT EXCAVATION AND REPLACEMENT 

4.1 ~1'lJ SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) au.~. 347.00 

4.2 ~1'lJ SOIL AGGREGATE SUBBASE au.~. 149.00 

4.3 ~1'lJ CRUSHED ROCK SOIL AGGREGATE TYPE BASE au.~. 198.00 

5. ..:l1'lJ EARTH EMBANKMENT au.:u. 8,800.00 

6. ..:l1'lJ SELECTED MATERIAL "A" au.:u. 6,090.00 

7. ~1'lJ SOIL AGGREGATE SUBBASE au.:u. 4,340.00 

8. ~1'lJ CRUSHED ROCK SOIL AGGREGATE TYPE BASE au.:u. 6,790.00 

9. ~1'lJ PRIME COAT \PI~.~. 25,320.00 
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~1 \11'lJ TRAFFIC MANAGEMENT DURING CONSTRUCTION LS. 
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'U ~ 

rr,-u-a~ nu"IJ €l'I'U~,;''V] b~'U'VJ'UVI~B'U ~,;''Vl b~'Ulfl'UVI~ n'Vlf'lf>lfi lJ 111'1 b U'UVI~ f'n.h~ nu f111 bG'l'U €l11fl11i)~~r €1'1~-:J~'U ilU'U 

Q.l I 111 V1cv.d I 

L€lf16'11i~-:Jnm1l.l1 vtml.l~11~£'1€l'Um1l.l~n~e'l 'U1'U'Vl ........................ -a~vt11'1 

""' b1~1 ························ 'U. fJ\1 ........................ 'U. 

-=t d vd 11 dd "' Sf t~:~. • v tt ,_ v Q./ : 

f11ru'Vl~tJ'U"IJ€lb6'l'U€l'VltJ'U"IJVL£'f'Ue:J b 'Ui'tJLb 'U'U"IJ€1'1 "f1~f111"S1l.Jf11" 'tJi~G'l'lfl~~ ~ "lf'VI'U~ae:J 
'U 'U I 

rr,-u-a~n'U~b~ f1'V11vilf1~"1.1e:J'ID'U1f11i 1 u'tJ-a~ L 'Vlf'l b U'UVI~n'tJ-a~n'Uf111b6'l'Ue:Ji1f111 ~1~'U~BeJ~'U-b'm6'ltm 11-lvt'l!'!a€1 
• 'U . 

rr1'tJi~n'U~b~f1'Vl'ae:Jiln~h !K-:Jtl 

(@'l) mru~n~m-a~1l.l~11~~~'Vl~L utJub uuil~uflfl~ 1 vtl.J 1 ~-a~u~vn"ilmcal.l~bl.l~1!K-:Jn~11 • • 



~1lJ f11 thvl'w~ 1 ~b tJucj\ ·ih ~u.Ut> LG'IU a ti'uV11.b EJ~1'LI"llB~ -r~b tJu~~uoffmG'Iua 
'll "" 'll 

~~d "rhmT;i~')lJfl1~"ii~'Vl~b uEJuL uuu~h.jflfl" 1 VI,.]" VllJ1 EJf111lJ11 n"iim'i~1lJfl1~"ii~Vl~ L uEJu 

L U'LIU &iu flf16'1~El fl1lJ~ 9li'L!1'01 n "iJ fl11 fl1 m~Vl~1~'V'l1 W"lleJ ' . 
Vl~ntl'J~num'JLG'I'L!El11f111P11lJoU'ad mlJ"ii~~'LI 1 ~~~uoffm'G'I'L!EJVI~El~~1tl1~num u 1 u (9)~ l'u 

'll 'll I 

'\Jut;i' ~ "iJ 1 n1u~ n'ilJ 1#1~ "iJ 11 ru1 L i1u"liEJU11 EJ\11'W~6'1~ ~ L~El fl ~"li'LI~ n1 1U';i~m ~11f11 L~t.IU ~El tJ LL~'d L -J''LI LL~~~~~'L!offtlb'G'I'L! El 
'll " I 

11t.I~~~L~Bn H~'~ LG'I'l.IEJ11fl1~16l~VI~B 1#i'fl~ LL 'l.t'W11lJ~\I'l~ 1,JLnu m 1'W 1 ~~u1#l~aLda1#i'vh"'tMt\J1VI1t>offe>~P~n6'1\l 

Vl~mr~uoffm'G'Iut> l~.Wu"i11noU't>~n~uLL~1 
'll 'll 

fl11~'LIVI~fltJ1~tl'Lin11b6'l'L!El11f11 l,J·J1 1 'Lin1M~ ~ "ii~~'LI1 m~CJ 1,Jii~Bmtlt.J 

'b. vtamnru.1LLa::il'VI61unT~'W:a11W1 

b.@ n11Vi"i1110J1~6'1fi11~'Liofft>LG'I'L!Btl1~m~11f11flb~m'l1BUfl~fl~~'if fl1lJ"ii~~"i111ru1 

~~~'Lib~t.J 1-li'VI~mnrueri' 11f11 

LG'I'LIB l,Jt~n~a~ Vl~a11Jf11Utl1'LIIP11lJoU'a m Vl~a~uoffaLG'I'L!EJL1Jt~n~a~IP111JoUB oc LL~1 flru~m11Jn1<JVi"i111ru1~6'1 
'U \J i 

n11tl 1~ fl1~11f11B L~ fl'V11ElU fl~"ii~ l,J1ufi "ii11 €1J1offt> LG'I'L! El"lJEl~ ~~'L!offt> LG'l'LI B11 t.l,j'LI b 1u Lb~ ~~'LioUEl b'G'I'LI El~1 tJ 1~ LG'I'LI B 
~ \J : 

btlfl'G'111Vl1\l b Vlf!UF1VI~tl111:16'1~ batJ~~ru~ n~ru~ bu'V'l1~"lJEl\I~G'I~~"ii~~1\IL1JFJ1Utl1'LI VI~El b'G'I'L!El11m~~ bat.Ji~LLIP!fl~1\IL tJ 

lil1m~au1 "ll~mlJri1VI'LI~ 111. utl'i~n1f!ILL6'1~ Lan'G'111tl1~m~11fi1B L~n'V11Bun~ 1 uG'I1'L!~:iJ1~G'11'i~~1~t\JiLL6'1~m1lJ 

LLIPI n~1\l,r'LI 1l.lii~6'1vh 1 ~Ln~m1l~ L tl~~:~u L~CJ Ltl~~:~u~a~~'L!offa LG'I'LIEJ11t.~~u VI~BL tl'L!m1tl~'V'l6'11~ L~m!~w 

flru~n111Jfl11"1 El1"i1Vi"ii11ru1~B'Litl1'Lifl11~~~'V15~~'L!offaLG'I'LIB111:l,i'LI 

b.oc m1JG'I\11'LI~Vl~1;.lvhn 1ru1offmG'I'LIB"llB\I~~uimG'I'LIB 1~~:.~ ll.liim1~B'!.J~'LI t t~mru 

(<9>) 1l.ltl11flfl~EJ~~u.Ut> LG'I'LIEJ111:l,!'LI1 uuru;s·n~:~~a~-ruLanG'111tl·1~miD1: 11f11 
dJ cu QJ '\.1 . 

Bb~fl'V11aun~'V11\11~Uu~~€a~~~1\l#i'11:1BL~nVl'iEJUn~ Vl~m1ru;s111:l~a~€aLt>nG'111tl1~m~11f11BL~fil'V11ElUn~ 
~ " < 

cvJicvv 1.1 .c:::.c:t a tf 

'V11\11~UU'.\J~IIl!El"ii~lil1~~11:Jtlb6'1fl'V11El'Lifl'G'I "lltl\lfl':llJ 

(l!l) 11Jma n~B~~'L!offa LG'I'LIB 1 'Llfl11LG'I'LIB11Fl1'V11\11~uu~~€a~~~~·1\1~1ru 
'll I 

LG'I'L!a111:16'1~La~:~~ LLIP!n~1~ 1 tl"i11m~€Ju1 "lJ~n1VI'LI~ t 'LILBnG'111'Lh~ m~11m 
B L~n'V11aun~~ L U'LIG'I11~~1~t\J Vl~aii~6'1v111 ~Ln~f111lJ 1#1 Ltl~~:~u L~m tJ~~:~uLu1~~'Lioffe> LG'I'L!m11:l~'LI 

i 

b.~ 1 'Lifl11~ ~~'Lin11tl'i~n1~11f11BL~n'Vl1Biifl~VI~El 1 'Lifl11vl1"'t\Jt\J1 f!ru~n~1lJn11 

filil11ru1~6'1fl1'iU1~n1~'i1f11B L~fl'V11ElUfl~VI~El fl1lJ i1~'V151 ~~~'L!offtlbG'I'LIEJ:ffLL"ii\loffm Vi"ii"ii~\1 L ~lJ b&ilJ 1#1 ~1lJii~'V15 
'll ' 

~'<U~ 1l.l-ru.UaL?I'L!El 1l.li'U11fl1 Vl~a1l.lv11~runn Vl1n.Um Vilil'<V~\IIii\ln~11LllL VllJ1~?1lJVI~a hit~n~€1\1 ., "' " 
b. b fl)lJ'Vl)\1 H~\I~'VlB~"ii~ 11J1'U11fl1~1?1~ VI~B11fi1VI~~11Fl11~ Vl~tl)1f11~LG'I'L!El~\IVIlJ~ • 

fil#f Lb6'1~El1"ii~"i1110J1b~tlfl~1~1WiJ1'L!1'LI VI~El"ll'L11~ Vl~tlbu'V'l1~111:Jn1".iVI~~111:Jfl111~ VI~BEl1"ii"ii~I:JnL~fl 

m1tl1~m~11f11BL~fl'V11aunru~t.J 11J~"i111ru1i~~,~ L6'1~:~fil#l G'I~LL~Iil~Yi"ii11ru1 ~~d L ~m.h~ 1~:~"1lu"llB\I'V11~11"llm1 • 



biJuG1'11'i'ty LL~~ 1 ~fie:d1fl11~1Yl~t!"ll€l~m~ b tlul~IY"l"ll11Yl~~uienG'ft!'eP\J~ L~E~n{B~~h 1-&'~1 v 'VI~'tl~1L~m-n~ 11Yl ~ ill~ 

)')~~~ m~~~~~11{1..!1 f.Jfl baflf111\h~miY111!2'118 b~fl'VI1€lilm1bb~~~~ 1 Vl'l!f~~t!i'tl LG'ft!m Ut!~~~·ntl hl~11il~ b uu~d'U 
'lJ 'lJ I 'lJ 

imG'fuB~1$1-rum1l'i'IY"lba'tln'VI~'tl hln~?~1~ 'VI1nliL 'VI~?~~ L~'tlfiB 1$111~uimG'f'UeJm~vhm1 11Ylv 1lJG'f~~IPl L"li~ m'lLG'I'U'tl 
'i " ! 

b'tlf1G'f11elt!b U'Ub Vllil 'VI~el 1-&'~'tl'Uflfl~o))~\Yl1 'VI~'tlil~'Uflfl~~t!~1LG'f'Uel)1fl1bb 'VI'U b uul'i'u , , 

1 umru~~dui'tl bG'ft!'tl11~J~ LG'ftl'tl111"11~1G'IIY"l bG'It!'tl'S11"11~11ilt!fl1\Yl'VI~'ltJ 1$J111lJm~U~1b il'U 
'lJ , ! 

~1'UI?l1~L'tlflG'f11th~miY1111"118L~n'V11BilnG'f1~ rJru~n11~f111~1il11ru1e.J~n11th~miY1111"118L~n'V11'tlilh~'VI~'tln1~ 
! 

~~ 1 ~~~uimG'f'WB,rti~Lb~U.:J LL~~LLG'IIY"l~'VI~ n~1u~v111 ~L~B 1~11~dui'tl LG'f'UBG'f1~11tl~1L il'U.:~1'W~?~1~ L'tlnG'fr
1 1th~ m~Yl 

'lJ "' 'lJ 

11r11ab~n'VI1erunG'f1 ~bG'I~IilG'f~\J'lru 'VI1nr11offbb~.:~ 1lJ L uuvi-ruW.:~ 1$1 m~ ii5'Vl~vflil~ W-ruimG'ft!B'Vl~B 1lJ~u11m"lJ'tl.:~ 
~~ui'tlLG'ftl'tl11CJ,!u ~.:~tl~~'WimG'f'W'tl~.:Jn~11hJii~'Vl~L~CJn~'tl.:~~11-&'~1CJ'VI~'tl~1L~fl'VI1£J11Yl6l ~"lnm~ ' 
'lJ 'lJ I 

b.lrl nB'U~.:J'U1~1'U"'(yty1 m~ 'tl11il'll1~m!31vmanm1'th~m\Y1111"11Bb~fl'VI1~iln~ 'VI1fl 

tl 11 n!]11i1 m1 n1~vi'1~ b i1~ m!fru~ ~~'Wi'tl LG'ftl 'tlvf'l.l'U~ n 11tl1~ miY111 !Ol1'VI~ vvltl?l-ru n11 l'i'IY"l L~'tl nii e.J~tli~ 1v'l.1U~1~ 

nu 'VI~'tli1~1u1$lb~vnu~~'Wi'tlLG'ft!B'l1CJ~'U 'VI~'tli~Yl"ll11.:Jf111Lb"ll.:~-n't!'t1~1.:~Ltl'Uo11~ 'VI~'tlG'f~v'tl~nt!nu~~'UimG'It!'tl 
'lJ ~ 

11£J~t! 'VI~m..ij'1V11hvlt 'Uf111LG'f'U'tl'S11"11 'VI~'tl~B11m~vi'1fl11'Vllil~~Pl~'U11Y11 'Uf111LG'f'UB111"11 , , 

rd. 

e.i'l.l'U~m1tl1~m~Yl'S"l!Ol18L~fl'Vl1'tlilfl~lilt~'tl.:Jvl1"'run,1..ij1.:~1Pl1~ bb uu~mun ~~'S~'IJ 1 ui'tl 
,.. Cllu~ Cll Cll 1 , 

@).m 'VI~'tlvl1oU'tll?lfl~.:JLU'U'VI'l!.:~~'tlnum~ mtJ1'U mJ 1'W 'l!u~!Pl~U1n1'U~1$1-rubb..ij.:~ Lb~~~~~'tl.:J11.:JV!~ntl1=?tl'U&1tyty1 
,/ : 

L uu~1t!1'UL~'Ub vhnu~mJ~t <t: / "llB~11!0l1~1..ij"l.:~Vitl1~ miY111maL~nwmiln~ 1 ~m~~IYlfiB 1 it 'Wouru~vi'p&1tyty111Yl£J 
' ., 

1-&''VI~fltl1~tl'U'tl~1~'VIi1.:J'tl~1.:J 11Yl ~.:J~'tl1 tlil 

t'l/.@) b~t!G'I\Pl 

ml.!o L~!Ol'VI~'tl!Pl11'1"l~vlo'W1!0l11b~'Ui.:~~1CJ ~~bU'Ub~fl'VI~'tl1P111V'l~~.:~1u~.ffi.UL~~'VI~'tl1P111'1"l~ 
U I ~ 

'lJ''U "1111~~m..ij1'VI,j'TVit 'Ul'Uvl1&1tyty1 'VI~eJn'tl'Ul'U'lJ''U 1lJLfi'U m l'Uvl1f111 

t'll.m 'VI'W.:J~'tl~1tl1~ntJoumot!11"111.f11CJ 1 'UU".i::lb 'Vlfll m~~1ml-1.:J~flru~n".i1~f111'U 1mnv 

n1'VI'UIY"l ~.:~1~u 1 'Wi'tl @).a:: (In) 'VI~'tllil~ L U'U'VIti.:~~B~1tl1:::n'U8L~fl'Vl1'tlil n~~n~15m1~muuru11n~1.:~n~'VI'U!Pl 
" Cll i 

t'll.a:: 'VIU.:I~'tl~1tl1~tl'l.J"1J'tl.:J'IJ~~'VI L~'U'Vlt! 'VI~'tl\J~~'VIb~'U'VI'U'VI~ fl'Vl-r-w ~vl1l'i-r'U'tllJty11Pl1 ~ , q ,, 

tl1~ n'tlufilil n1 1 L~'U'Vl'UL ~ 'tl m1-w 1W'l.ltJ LL~~tl1~ n BtJ o1 fi lilrf1t11 ~ tl'UI?l1~'1J1~ fl1fll"ll B.:Jo'U 1r111u vi.:~'IJ1:: L ~ 9'11 'Vl tJ 
q q : 

1?111111tJ~BtJ~~'Vlb~'U'VI'U~o'U1!0l11bb vJ'ltl1::: b 'Vl~1 'VltJbb..ij'.:J LiCJ'U 1 ~'VI11tJ b!Plf.JB'U 1~:w1 m otl!Pl1~~1B ~1'l'VIU.:!~'tl~1tl1~ tl'U 
, " ! 

..1 1 0 "" '1 ... ( "ll'tl.:lo'U1m1VJ!Olru~m1:um1'U VtJ1tJf11'VI'UIY"l 1P1~1~u b 'U"IJB @).a:: In) , 

t'll.<t: ~'UoUIP11-r~u1~ 1'VIv ... 
i.f tl I : 

V!~ntl1~ tl'U'Uiil~fl'U 1 ~ t~m 1lJii!Pl'tlflL 'll EJ.rnv 1 'U @)<t: l'UUtJ~IY"li\11n1uVi~'l.l'W~ f111tl~~miY1111"11 
'lJ I 

8b~fl'Vl1Biln~ <~-ru..ij1.:~) oW'Uiil1fli'tl~fl~'Um11&1tyty1-;ij'1.:~bL~1 
I II I Q 

~. fl1"1~u.a::m-a"1E.JL<~.t'U 

fl1~1ilt~1CJ~1~1.:J~B'VI'tJiCJ"1JB.:J.:J1'Ubb~~:::11f.Jf111vll$Jvi'151b~lil~~.:J\Pl1~11!0l1i?lB'VItJi1tJ ~tl1'VI'U\Yl 

Hl 'W1 ubb..ij'~tJ~~1ru.:J1'Ubb~:::11m 'U'tlmnn1 'Wmru~B 1 '\Jtl 

<@)> b~Bm~1ru.:~1u~'Vl1bG'I~IilliJ~.:~1 'U~1'U~bn'Un11~'tlf.J~~ @)~o<t: ('VI~.:~~BtJ~~u~1) bL~1lJLn'U 

~B v~~ @)<t:o ( vt~.:~~B £JlX1~u) ouB.:~tl~~1ru.:J1'Uvln1vt'UIP1111 u&1tyty1vt~B 1 tJbb..ij.:~tJ~mru.:~1'Ubb~~-s1!0l1 ~U~~1v 1 'VI't 'U 

eJI?l11~Bv~~ ~o (ui'1~U) ouB.:J111"11~B'VItJ1CJI?l1~"'ruru1 
"' " 



(~) 

.:J1'U~fl1'VItJI'lbll tJa'qJty1'VI~Bb ULL~.:JU~lJ1n.I.:J1tJbLr;'l:::~1!011 "iJ:::~1t.lb m tJel~~~~fltJ(;I::: ~m (LLUI'l~UG'I1l.l) ~fl.:J~1!011~fl 

'VI\Jdtl~1l.l~tyty1 

(m) LdBU~lJ1W.:J1tJ~'VhLG'i~"il"il~.:JUflt.lfY"J1~BtJtl::: G'llcr (L~I'l~U1X1) "llfl.:JU~lJ1W.:)~tJ~n1'VItJI'l 

1 n tJa'tyty1'VI~€lb 'lJ LL~~U~l.J1n.I.:J1'Ubbr;'l:::~1!011 "il~~1tJ 1 ~~~l.J~1!011~€l'VI'lh tJ 1 'U~'l:J€\11 bbr;'l:::"iJ:::~1m ~l.J"I.l~L"lfim UtJrh 

overhead LLr;'l::: mobilization &'11VIi'U~1tJ~1tln11,rtJ LtJ5~~~~€lt.Jr;'l::: ®G'll (~'UL~I'l) "ll€l.:Jl!-lr;'I~1-:J1:::vr.l11U~l.l1ru.:)1tJ 
~.:)'VIlJI'l"llfl.:J.:J1tJ11tln11,r'U~1l.la'tyqJ1 Ll'ltJU1:::inru nutJ~l.l1flJ.:)1tJ~vl1L?l~"il"iJ~.:}~n.l~1tl11!011~€lVI't.btJ~1l.la'qjty1 

~.:~d f111~1tiL~tJL~l.l"I.11'1L"1.1mUtJrh Overhead bLr;'l::: Mobilization ~.:~n~11 ~-;h~1.:J"il:::~1tJL~Lbn~i'u~~.:JLtJ.:J11'1 
cu \1 ! 

1.1 I ~ I Q.l 

~l'l'V11tJ"ll€l.:Jfl11"il1tJL.:J'U!Ol1.:J1tJ~1lJG'Iqjqj1 

(~) ml.l"il:::~1m~tJ~L~l.l~tJml.l (®) Lbr;'l::: (~) ~.:Jn~11oU1.:}~'1J LtJ.:J1~~~tvht~"llB~fl11~1m~'U 
.::S I iJ I t::~~ .J .Q. .d c:t V I ~~:::td ~ : c=' I 

'VI1B n eJtJ.:)11'1611'l'V11tJ"ll'€l~ fl11"il1 tJ L-:JtJ ~1l.l'Vln 1l.l"il:::lll"il11ru1~ 1ll'Vl L VltJG'I2J !0111 L 1'\.JLL~ mru'Vl n il.llll\111W1b 'VItJ11 
' I 

U~ll1 W.:J1tJ~vi1 bG'I~"il 1\1 ~.:) ~.:) fl~11 ijl~iiG'f1'U b~ tl1-rr€l.:J n 'U-:J1tJ~tJ~ b VI~€! B fl~.:).:J1tJ~ b VI~ €l €l ~ niJ1~iJl!-Jr;'l fl ~:::'Vl'U ~€1 fl11 
"' I 

~~m~tJ fi1.:J1tJ~bb~1bG'I~"il"il~.:J t tJ-:)11')~.:) n~11 ~'~d ml.l m"iJ~,m~uvib ~l.J:fi't.~1 ~bbn~-ru~1-:tlll~B~num1~1 m~tJ 
'U ! 

R1.:J1tJ.:J11'l,rtJ 1 bbr;'l::: m<a'W~U11ruT:h.:J1tJ 1~B ~'1 tJ'VIr;i'n Lnruevi'~'lfl~11'VI~'€l hl b UtJ~(;I~'iJ"il t~tJ b~~"ll1~"ll!Nfl"il.l 

~. ei~11thtli'u 

R1tJ~u~1l.latyqJ1~1.:)bb'U'UYl1tJL€lflG'I11U1:::mm1fll1~L~n'V11B'ilmHl Vl~'€liB~fl(;'ll.:)~1.:)bUtJ 
., 

QJ 4 0 Q.l .:1:1 

'VI'\.J.:}G'f'€J"il:::fl1VI'UI'l l'l.:J'U 

~-® mru~~~'U~1.:)U1.:)1'\.J~~'U~1-:J 1 U~1.:)"li'"N t ~~~tJvi1Bfl'Vl€l ~VI~.:) L~t.J hl1~~~'€JtJf111~ 
'U 'U I "IP~ 

i ... 

lil1flfl1l.l ~U:::n1'VItJI'IR1tJ~u&'11VI~'Ufl11~1~tJ~.:jmh1LUtJ"ii1tJ1tJ~€ltJ(;I:::(9)~.oo "llm1.:)L~tJ"llB-:J\l1tJ~1.:i"liil'lUtJ 
I 

~-~ mrll~~~u~1.:)'l.Jl]~~~a'qJqJ1~1.:)n'€J61~1.:) tJBm'VIilB~U1n.rreJ ri.® '\l:::n1~tJI'!R1tJ~u 

b U'U11tJ1tJL U'U"ii1tJ1'U L~tJ~1tl~1 1 tJ5~11~€ltJr;'l:::o. ~cr "ll€l.:J11fll1.:J1tJ~1\l 
G>O. 

~"1.1tJ:::fl11U1:::ml'l11fll1BL~fl'V11B'ilm1~.:) 1~vi1~qjty1~1.:J ~1llbb'U'U ~~1:::\j lu"li'B 'r·m 'VI~BoUB 
~ fl(;'\.:)~1\j L U'U'VIU.:J ~elbb~-m~ mru "iJ::: ~€l"l~'UU1:; ntJ fll11l.l"ll11 ~'U nvdeJ.:)"lJ€).:) .:J1'\.J~1.:)~ di ~~'Ufl1 tJ t 1U1::: tl~ b 1(;'11 hJtieJ tJ 

ni1 m tJ uut1~~U1n1tJ~ml.l1~~ul.IB'lJ.:)1tJ Ll'ltJ~fl.:)~'lJ~~'~misdBl.ILL"I.l~mtil."lltm"ti'mi1~~~-:~Li~l.lm~ttJ (j)cr 1t.~ 
I 

'!!ut1~~U1n1tJ.ffi~~uLL~-:Jm1l.li11~unvdeJ.:) • 
I ~ I II 

G>G>. 01':il\11e.JL.:ItJa1.:~VI'IJ1 

trdtJ.rrm?ltJBiia'V15L?ltJ€l"ll€l~'UL~tJ~1"lVIU11 tJ5~·n hibntJ~BtJa::: ®cr "ll'€l~1'lfll1fl'1lij1"l~-:J'VIl.l~ "' ; 
Sl 511 Sl ! 'U 
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m~.m riB?t1'1-:~111uu 1(il 11t~fl11G't~ bBtJ(il~1-:~ 1 Vl1tJ:wm1\9lmb~-:~-:~1u~-:~V!:w(il 
b?l~lilb~tJu1e:JtJfl':i'Utl1'U\911:JJbb 'U'UbbG't~61ruru1Vlf1U':i~ m11 1X~1t1 1~ C9Jct o/o 

~ ~ ' 
':i'J:JJ ®00 o/o 

~- cr-ru~1-!llil~~€l-!i~(il'V!1 ~(il'\lh bbG't~~(il~-!ithmfl~€1-!IV!:JJ1tJ bbG't~61ruru1f\Jiil':i11il':ii1fl':i11\911:JJ:lJ1\9l':iii1'Ufl':i:lJ 
'U QJ ctJ d.&l 

VJ1-:~V!m-:~ bbG't~ \911:JJ bb 'U1VJ1-:~'lll)u~ m 1~ (il ~-:~ b fl~e:J-:~VIm tJ bbG't ~ 61 '11 '11 1 ru ~1VI-ru m1~ (il"lle:J:w11uu bbG't ~-:~1u ?1151 1 ~ill.nfl 
'1ltJ-:~G'11'U':i1'1lfl1':ibbG't~-riii?t1V!nlil ~-:~flru~m':i:wm':iutJ-:~nue:Ju~Ji'tJ bb '!ti-:~'1!1 ~ n1V!tJ(il11 b vltJ1 1Xm1:w?t~(il1 mbG't~ m1:w .. ' 
'llG'te:J(i]Jl t1~ €1 fl1161qJ1i11'1l€l-!itJ1'UVl1V!'U~ bbG't~fl'Ub~'Ub Vi11 uu~b 1f\J-!!1'UrltJ?I1'1-:~ 

cr11~1-!~mlil1 ~cr-ru~1-!i b ~:w b&i:wm':i&i(il ~-!iu1 t1 bfl~v-!i'V!:W1 t1 bb~~61ruru1rulil111il':i'Uvn b vruvlil1 n~n1V!tJ(il11 
\1 'U u u 

1 u:w1\911§1'UVI1mb u1VJ1-:~ul)u~~n~1111l 'U1':i':iflbb 1n b~m ~ui1~U~vh 1 ~bn(ilm1:w'IJG'te:J(i]Ji'tJ~-:~~u 



2 
1 !V . Q _.dq .<::!> I I 0 A I il iiQ.I II V Q.l 0 

n1'HleJ6'1~1-:J?I~'V'I1'UU'H "H\JV1l.l?I~'V'11'U bt'll.l m.J neJ'U"il~t'\1 b uum~n'€16'1~1-:J mulil1-:JI?leJ-:Jlilt'lV116'l~'V'I1'U 
~ ~ 

b~~-:JVI~m'mb~~-:J\?11l.lbbUUb~'U~ Scf/oct-® ~-:J6'11l.l1~t:1-ruthl .. n!nm~Vln'UeJ-:JV1'U'V'I1VI'U~'U'U1t'l Hl!Jo-~~ M Vl~eJ 
' ' 

l?l1l.l~~-h~1-:J tl1VI'Ut'll?l1l.lfl11l.l"ii1 b uu 'V'I~eJl.l~-:J~eJ-:JI?l~"Jlil?leJUI'l bb~th~-:~-rn~11 ,XeJ~ 1 'U6'l.fl1'V'I ~ bb ~-:~ bb ~-:~ bb~~tl~eJt'ln~ 
'\J 'U 'I '\J 

\?l~'€)1'\~~tl~ bd~1vh -ll-:~1'U'€l~ 
~ 

6'l~'V'I1'Ub~l.l?i"J'U~b uu 1~ Vl1eJ?i"Ju~b tluVI~ n ~-ru~1-:~lil~~eJ-:J~t'l m~teJeJeJ ml1 ?1-:~l.JeJU 1 ,Xnu b ~1V1u1~ 
~ 

'UeJ-:~~--h~1-:~ ru ~~-:~~-:h~1-:Jlil~1~bb~-:~1,Xwnu m~teJI?leJlleJ6'1~'V'I1tJ~-:~btJ'Ut~l?l~eJI'l hTim6#ll'lb6'11b6'll.leJ~~~u~u tl'1 
~ ~ ' 

b uu 1~19lm'leJtJn~l?l1 ,XneJu?i"J'U~b uu 1~eJ eJ n ci'1V1-ru?i1u~ b U'UAeJtJ n~l?l'UeJ-:J6'l~'V'I1'Ub~l.l ~-:JVIl.ll'l~ffi -ll?i'lu'th~ neJu 

1A~-:J6'1~1-:~ 1 Vlll ~-ru~1-:J~eJ'l~t'lm~{eJeJn 1 ,Xb UtJG'llJU~'UeJ'l~-ru~1'1 
~ ~ 

6'l~'V'I1tJb~~'~ Vl1eJVJ1-:Jb~tl'~~'~~-ru~1'~~t'l6'1~1'~~'U ~-ru~1'lbUtJ~1t.J{eJeJeJnbUtJ6'll.l~'UeJ-:J~-j'u~1'~ 
~ ~ ~ 

1 ub~eJ1~vh m~6'1~1'~~'~ neJ6'1~1-:JI?l1l.l'th~ m l"ldb?~~lil b ul'ln1'llil11lil11~ bb6i'1 

r;;<;. -:J1tJ~1~dbtl'U-:J1'UI?l1l.l-:JUth~l.l1ruu ....... .J~~m ....... ml.lV11-:JVI~1'llil~-ruvi1~'lJ'lJ1~n~u0t'll9leJb~eJ1~-ru 
eJumi-:~uth~mru bb~~ b~uth~"ii1'11 1'1 Vl1eJ1~-rueJu:W'~lil1 nAru~-r\il..I'U\?1~ 1 ,XvhKrunn1~ 

'I q dJil v v 

(9)(9). 

-. ~--------------------------------------------------------------------------------------- ------------------------------

------------- ------------------------------------------------------ ~-- ------- ------------------------------------------

- . : -----------------------------------------------------------------------------------------------------------------------

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

(9)®.b ------------------------------------------------------=----------------·----------------------------------------------· 

1 umru~~'€l'l~t'lVI1ci'1tJn-:J1tJbb~~~~n-&11'1~11 ~-j'U~1-:Jlil~~'€l-:J~t'\VI11 ,Xbb6i'1b?l~li1Jl1~ 1 tJ ~cf ltJ 
~ 

tJU~'l bb~ltJ~'ltJ1lJ 1 'U~'lj'lj1 bb~~lil~~el-:1~1'11 ,XiJ1 vHh bb~~bb6'1-:!6'll1-:! \?l~'€lt'lliltJtl1~tJ1.nAu~1.nAI?l1lJA"J~bbrimru eJd-:J 

?~mu~~lil~rieJ6'1~1-:JVI~eJ~t'lVI1ci'1t!n-:J1'U bb~~~~n-&11'1~11 lil~~eJ-:J1~1um1l.lb~tJ'lleJUlil1n~11~1-:JrieJ'U . ~ 

~-ru~1-:Jl1VIu1~~1'lm~twut>ium)'V'I'UtJ11'lbA~eJ'~~ul?l'1llueJ~n11 l!l.~oo 'li.Bli. ~l16'1m'V'I1-li-:J1'W1~~ 
~ 

11'lm uu~nvul?l1 VlllVI1eJlill'lVl~ b uv'Ul.J1 bb6i'11llbnu (9) u 11'1 ~t!ui;1-:J1ub~mli-:J1tJ\?l1l.l~'lJ'lJ1 "ii1u1u ......... :: ........... r1u 

'V'I1''€ll.I'V'ItJ n'l1tJoUU 1 ,Xci'1'VI1Ub ~1VIU1~'UeJ'lmlJV11'1VIm'l 1 'Un1~AdUI'llJ'l1tJ~1'1 b Vll.J1 neJ6'1~1'1VI1eJ6'l~'V'11tJ \?l1l.J~ruru1 ' ~ ~ 

~'~ bLI911ub~l.l'~1tJlil'Ubb6i'1 b?f~lil 11'lv~1u~1-:J b U'U~eJeJnrh 1 -ll~1 m~tJ1nuthJ't:n ~m 'V'I~-:Jtl1:W'tJVI~eJ~u ri1eJ~ 1 VI~ ri1'lleJl.l 
\1 \1 .:-

rh~1'1 Lb~~ri1~1-:Jb1~1'UeJ-:J'V'It!n-:J1u-D'u~'~ ............. : ........... r1u bb~~~-ru~1::J~eJ-:J-ru~l'l'lleJu1umru~bnl'lm1l.lb~~VI1~ 
Vl~eJeJu~ b Vll?lei'u bnl'l~tJlil1nm~ 1-ll~n~ut>i~'~ n~111l.111m1l.l b~~mmru lil~bnt'l~unu b ~1VIU1~'UeJ'lml.lV11-:JVIm-:~ Vl~eJ 

' ' . 
ml.IV11'1VIm'l bb~~b ~m..h~ 1tJ'lltJ'UeJ-:JV11'1~1'lln1~ l?l1l.ltJ~VItJ'l~eJci'1t!n-:J1tJbci'U1Gn1~Aru~1\il.ltJ\?l~ ~ G'l~.ol!Jom/r;;<;l!J®l!J 

""' 
~-:J1u~ (9)~ mn~1Al.l l!lcrl!JmJ ml.lV11-:JVI~1'~6'l'~1tJ~Vltlil~ bbm 'Ub ~l.Jb~l.lb~eJ'U 1'UVI~eJ11'l?i'lJ'lJ1 l?l1l.l~ b ~'UG'll.lm~ 

~ tJ ,d VQ.I V il .::1 i1 c::;: Q. .J cJ V o 
®b. b UtJVItJ1Vl'U'€l'ltJ~Ulil1'llil~\?l'€l'l'U'€lt'l11 t.J~~bel ~I'\ bb~ ~1?111lil6'1'€JU6'1Jl1'V'I'U'€l b Vllillil~'l'U'€l'l6'lt:11'U'VIV1\?l'€l-:JV11-:!1tJ 

~ ~ 

beJ-:JrieJun1~~'U'lleJ'~~~~n11'111A1 
®r.n. n1~~1m1A1fi1'11tJneJ6'1~1'1 

m~~-j'm1A1ri1-:J1tJrieJ6'1~1-:J\?l1l.l6'11?11n1~~-rm1A1 ~'l~~t.J 1 uieJ ®.ct lil~tl1l.l11-&1 umru~A1-:!1tJneJ6'1~1-:! 
~ ' 0 ... 

~t'l~-:JVI1m ~l.l~'U 
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(9). m1'Uelb~'Wb~~fh'l1'WrleJ?!'h:J~1~~t1.Jt1.J1 bbuutJ1'm1fn1!ild bU'WVI1J1~'UeJ'l~1u~1'l~'.il~l'i'eJ'l 
b1CJ n~eJ'l.rmJ 1 urhVJ'U(i) ~o 1'u uu~'~ bb~1'u~~1u~1'111il~'~~eJm1'W'l1(i)?i(i)VJ1 CJ Vl1n'l'i'un1VJ'U(i)d1 tJ bb~1~1'u~1'~ 

'IJ ' 'IJ 

hJjj~'VI6~'.il~ b1CJn~€l'~ b~'Wb ~~A1'11'Wrl€l?l~1'l'.il1n~--:h~1'111ii'Bn~eJ1 tJ bb~~n~ru~ ~-:h~1'l'.il~l'i'eJ'l b1CJ n b~'WA'W'.il1 n~1u~1'~ 
'IJ 'IJ 'IJ 

1 ~~-:h~1'l~btlufi~ruru1~ub~CJnb~'WA'W~1n~1'u~1'~ L(i)CJb 11 VJ1eJ1 ~~nfi1'11'W'UeJ'l.:J1(i)~eJ1 tJ VJ1eJ1 ~~nb~'W'.il1n 
'U 'U v Q.l '\1 

V1~ntJ1~nu~ryt1.J1 bb~1bb~mru 
~ 0 Q d. odil I .:::.. .0:::. d .::::rl Q odil IJ'Q.I iJ 

tv. m1V'l'.il11ru1A1'U1rub'l'WbV'l~VI1eJ~(i) bb~~m'.i'.il1Clb'l'Wb V'l~VI1m 1CJflb'l'WA'W'.il1fl~1U'.il1'1 m~ 

b1eJu 1 'U'UeJ'l~t1.Jt1.J1 bb uutJ1'm1A111il l'i'eJ.:J1!il1um'.im1'.il?leJUbb~~ b i1u'lJeJU1J1fl?h11 n.:JutJ1~m rubb~~ 
1 ~~eJ m1Yl~11ru1'UeJ'1~1Ufl'IUU'.i~~1 rub U'W~~'U?l(i) 

' 
?1~1m1tJ1'm1A1 (?1~1A1 K) '.il~l'i'€l'IA'l~~1~#i'u~n1VI'U(i) 111 'W1''Wbb~1b?l1'.il~1~~n1VI'U(i) 111 'W 
'IJ 'IJ 

~ruru1 VJ1umCJ 1 'W1~CJ~b1~1~m~ 1!il'UCJ1CJeJeJn 1 tJ L(i)CJ~~ 1.ff?l~1'UeJ'l'VI1'111'llm1ffilil1~u 111 'UoUeJ (9).c:r 
Q.l Q.l 'U , 

tJ'.i~ b.fl'VI'l1'WrleJ?l~1'~ bb~~?l~1~1-ffnu~ruru1 bb uutJ1u'.i1A111il 

1 um1Yi '.il11ru1 b ~~'VI1eJ~(i)11A1 A1'11'W~1'1 b VIm n€1?1~1'11 Vfri1u1ru~1~?1m #i'.:Jd.-
'IJ 

p (PO) X (K) 

p 

PO 

K 

= 

111"11A1'11'U~€JVI'l.b CJVI1€l'.i11"11 A1'11'Ub U'U'l1(i)~'oiJ~I'i'eJ'l~1 CJ 1 ~~1U~1'1 
'IJ 

11 A1A1'11'U~€JVI'l.b CJ~~1U~1'1U1~~~ 1!il Vl1€l'.i11"11A1~1'1'11'Ub U'U'l1(i) 
'IJ 'IJ 

~'11~u111u~ruru1bb~1bb~mru 
' v v 

' ' 
ESCALATION FACTOR VhXn~1LI ct% b~eJ~€J\JL~lJfi1~1tlVI~€J 

' ' 
U1mri~ ~% b!leJI'i'eJ'lb~CJnfi1'11'Wfiu·f.' 

ESCALATION FACTOR K Vl111ii''.il1fl?l~1~'lbb U'l~1~U1~b.fl'VIbb~~~n~ru~'l'J'Wrl€l?l~1'l#i''l.Q' 
'U •. 

d 
Vi1J1~VI ® .:11'Ue:J1fl1) 

.:!1'UeJ1fll1':i VlmCJii.:J\911mA11 b'li'W ~'Vl1m1 L'.i.:Jb1CJ'W L'.i.:JV'ICJ1U1~ VleJ~n Vi~n VI€JU'.i~'lJ~ 
' €1\llJ~'U'VI{ ~~b'Ub"SCJ~ ?11d1CJtl1 L'.i'ltl1VI11 A~'lf?i(i) h'l'l1'U ~1 bU'WI'i''U bb~~1~VImCJA11U~1~ii'l 

' 
(9).(9) 1 vJvh bb~~mA11m'.i~uii.:Jm CJ b~'W"ii1VIth CJ bb~hh1~ii'IV1JJeJ bb tJ~'~ bb~~'.i~uu 1 vJvhm CJ 1 uu~b 1ru 

(9).\v tJ'.i~U1'UeJ'ltl1A1'.i'U1'.i'.ilUii'lvleJ b~'W"ii1VItl1 CJ bb~hh1~ii'l'.i~u:utJ'.i~tJ1m CJ 1 uu~b 1ru 

C9l.Gn '.i~UUvJeJVI1€l'.i~UU?l1CJ~1'1 "] ~~(i)VI1eJCj'l€l~l'U~1'U'U€l'l€l11"11'.i b'li'W vJ€lU1'U€l1fl1?1 vJeJfh"IJ 

?11EJ1vJvh~1VI1'ubA~eJ'ltJ1'umm?~ ?11EJ~eJvh .,~., 
... ... 

(9).~ 'VI1'l'.i~U1EJU1'U€l'l€l1A1'.i'.il'Wii'l'VI1'l'.i~u1EJU1.fl1EJ'W€ln 

C9l.<t ?b'UU'.i~ fl€JU~"ii1 b U'U~1VI1'U€l11"11'.i bOV'l1~?i1'U~~(i)flU€l11"11~ L(i) EJI'i'eJ'l?l~1'1VI1eJtJ'.i~ fltlU 

V'l~€l~tlUfl1'.irl€l?l~1'1€l1A1'.i bb~hh1~ii'lbl"l~€l'l~mVI1€lbA~H.:J!JeJn~~t11~1U'.i~fl€lUVI1€l 
b'li'W ~vJvi bl"l~€l'll"l€l~Yi1b~€l{ bl"l~€l'l?!Utl1 bl"l~€l'IU1'U€l1fl1?1 ~(i)~~ "1~"1 

'U ~~ 

C9l.b 'VI1'lbVJ1'.ieJumm'.i ~'Wrl~ ~u\9ln vf1'l'.il1fleJ1A1'.i L(i)E.I'.ieJutllbn'U c;n b~m 

1-H~~':i K = o.ID<t' + o.G><t' lt/lo + o.G>o Ct/Co + o.a:'o Mt!Mo + o.G>o St!So 

ID.G> '11'W~'U VlmCJii'l fl1'.i'U(i)~'U fl1'.i\9ln~'U fl1'.iU(i)el(i)~'U fl1'.i'U(i)VI'U1~'W fl1'.ibfl~CJU(i)el(i)~'U 
m'.i~(i) - rl~U(i)el(i)bb'l.i'U b~eJ'W A~eJ'l ~'WA~eJ'l rl'u~utl1 rl'W'VI1'1 ~'ll'i'eJ.:J1.ffb~~eJ'l~m bA~eJ.:J!leJn~tJl)u1i 
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?11VI1Un11Cl:W~h.J 1,XVI:W1t.Jfl11:W~'ln11 Cl:W~hJVI1eJV111't!VI~el'J?II'l~'U ~~n11fl1Ufl:W Aru?I:WUI'l 
' ' ' 

'1Jv'l1?1mru ., bb~~~-U'vn1VI'UI'l1Bm1rl:W 11:W~'l~n11UI'leJI'lbb tJ'U Ll?ltJ1-Ubfl~eJ'l..ij'm bfl~eJ'l~eJf1~ b ~€) 1 mtii'mmlii1'U 
' I "' 

1'11:W~ fi1VI'UI'l1-J b '1f'Wb~t.JdtlU'l1'UrleJ?I~1'lrl'U'UVI1elb ~eJ'U'lJm.J1~V11'U 
~'l,ffi,X11:Wn'l'l1'UU1~bflV1 EMBANKMENT, EXCAVATION , SUBBASE , SELECTED, 

MATERIAL , UNTREATED BASE bb~~ SHOULDER 

1-H~I'l'a K = o.mo + o.G'lo lt/lo + o.c:o:'o Et!Eo + o.l€lo Ft/Fo 

1€1.1€1 ·:ntJii'Ub~EJ'I VI:J.J1t.J~'l .:J1'Ui1'U'll'U11'11 V1qjl11m b~t.J'l nub tlu.ffu 1 ,XL Du1~ L ut.Ju :uu 1tii'A11:WVI'U1~~m m1 

11'1 t.J1 u'liv.:J-:i1.:J1~VI-:i1.:Ji1u 1 Vlqj:u~ LL"Il:wti11 t.Ji1'U~eJ t1 Vl~vm11'l'll'U11'1~1'l 1 LL~~V111 t1 1 ,XL~:w'liv.:J-:i1.:J ~m1A1u~:w 

~ru?l:wU~'llv'l1'?1t1)bb~~~-U' vn1VI'WI'l1thJ~u~11'ltJ 1-U'LA~v.:J..ij' m bfl~v'l~v n~. ~~v bb 1'l A'U bb~~ 1 ,XVI:w1 tlfl11:W11:W~'l'l1'U 
i1uv1'.:J .:J1'Ui1'U b~tl'l t.J1 bb 'U'J Vl~eJ'l1'Wi1'U 1 Vlqj~~~n~ru~A~1tlfl~.:Jn'Ub ~ eJUeJ'l num1nl'l b"ll1~~.:JV1~1 tJ'lleJ'l~11'll'l~'l bbfl~ 

1-Hfll'l'a K = o.c:o:'o + o.l€lo lt/lo + o.l€lo Mt!Mo + o.l€lo Ft!Fo 
" 

l€l.m '11tJb1il1~'a~b'U~VItJ VI:W1tl~'l 'l1'Ub"il1~1~bUI'li1'Wvi'1hJ 1~ti~V11'l'll'UEJ1tl hJ - n~u 't.h~mru 
hiLnu ® n1flb:wm t~m1u.:J1'Ub"il1~1~bul'lv1mri'~.:J~v.:J1i'LV1AilA.ffu?~.:J 

' " 
1-Hfl~'a K = o.c:o:'ff: + o.G'lff: lt/lo + o.G'lo Mt/Mo + o~l€lo Et/Eo + o.G'lo Ft/Fo 

" 

m.G'l '11'U~1V11'1 PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.c:o:'o At/Ao + o.l€lo Et!Eo' + o.G'lo Ft/Fo 
~· 

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

K = o.mo + o.G'lo Mt/Mo + o.mo At/Ao + o.l€lo Et/Eo + o.G'lo Ft/Fo 

m.m '11'U~1V11'1 ASP HAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.G'lo Mt/Mo + o.c:o:'o At!A'b + o.G'lo Et/Eo + o.G'lo Ft/Fo 

m.c:o:' '11'U~1CltJ'UflleJ'Uf1~~bfl'i:Wb Vl~f1 VI:J.J1 tl~'l ~1Cl'U'UfleJ'Uf1~1'1~1-Ub?I~:W b VI~ f1 ~'lth~ f1eJUtiJ'J tJ 

l'l~bbfl1'lb'VI~ma'UVI~eJI'l~bbfl1'1flil'lb'VI~f1f1~1b~eJ:W~I'l (WELDED STEEL WiRE FABRIC) b'VI~m~vtl (DOWEL BAR) 

b'VI~f1~1'1 (DEFORMED TIE BAR) bbfl~1€ltl~eJ~1'l 1 (JOINT) ~'lrrt,XVI:W1tlfl11:W11:W~'lbb~'U~'UfleJ'Uf1~1'lb?I~:Wb'VI~f1 
U~bdruflvG'!~'I"'1'U (R.C. BRIDGE APPROACH) tii'1t.J 

1-H~I'l'a K = o. mo + o.G'lo ltllo + o.mff: Ct/Co + o.G'lo Mt/Mo + o.G'lff: St/So 
.,,. 

I ~ q .Q Q I QJ d- '- I o<:::il .c::t, ~ 0 cv 

m.cf: '11tJV1el'a~'U1E.ItJ1flel'Un'a~bfl'a:WbVIflnbbf1~'11'U'Ue!'Wf1 VI:W1tltl'l VleJfleJ'Ufl11'lbG'!1:Wb Vlflf1G'!1VI1U'l1'U1~U1tl 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) 'l1'U11'l1~U1t.Jtl1fleJ'Uf1~1'lbG'!~:Wb'VI~n 'l1'UI'l11'1 
Cll q C.: ~ .t::~~. ~ • cv· q .c::t. c:.: q 

Av'Um 1'1 LG'!1:W L Vlfl m1'l1~U1t.J'U1 Lbfl~mL 1rufl11'lfleJG'!~'I"'TU 11:WV1'l'l1'U'Ue:JWnAe:JtJml'l LG'!1:W L Vl~n Lbfl~'l1'Ufle:J'U n11'1 

LG'!~:WLVI~n~u~~~tJbL'U'Ubbfl~~n~ru~.:J1'Ufl~1tlfl~'ln'U L'li'W'l1'U 'llv~n (MANHOLD) vie:J~VEJG'I1tlbV11Pl'l"'vi v!e:J~e:Jtl 
G'!1tJ1vJvh bDu~u 

" 

1-H~~-a K = o.mcr + o.l€lo lt/lo + o.G'lff: Ct/Co + o.G'lff: Mt/Mo + o.G'lff: St/So 
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m.b -31'ULFI'a-3ah:~FieJ'\Jn'il?lba~:ubVI~mbfi~-31'U b~B'I..IIi'l..ll?l~-3 ~:IJ1~fi.:J 6'1~'1'11'UI"le:J'Uf1~~b?l~l.JbVI~f1 
bl"l1.:J6'1~1.:J~1'U11f11"le:J'Uf1~~b?l~l.JbVI~f11"le:J6'1~'1'11'U (R.C. BEARING UNIT) vle:JbVI~~l.JI"le:J'Uf1~~b?l~l.JbVI~f1 (R.C. BOX ... 
CULVERT) Vle:J~.:Jtl1bl"l'a.:J6'1~1.:JI"le:J'Uf1~~b?l~l.JbVI~f1 b~e:J'Utl'U~~.:JI"le:J'Uf1~~b·?l~l.JbVI~f1 vl1bVlmJb~e:JI"le:J'Un~m?l~l.JbVI~f1 

1-ifal?l'a K = o.mo + O.G)O lt/lo + O.Glci: Ct/Co + o.l€10 Mt/Mo + o.l€1&: St/So 
'U 

m.G'll ·:ll'ULFI'a-:Ja·h:nVI~n Vil.Jl~fi.:J 6'1~'1'11'UbVI~m'hVI-rul"l'Ub~'U'ihm1'U'U bl"l'a.:JbVI~f1ci1VI-ru~M~.:Jth~ 
'111'11'l!UMbb'U1'U?I.:J b?l11 vJvhbb 1-:J?I.:J b?~11vm b?~11vm711"1u Vl~e:J.:J1'Ubl"l1.:JbVI~n~u~ij~m~ru~l"l~1~1"l~.:Jnu bb~hl 

'U 'U ' 

11l.Jfi.:J.:J1'U~M~.:Jb6'11bl"l'a.:JbVI~f16'11~G'i.:J'Ue:J.:Jf1111 vJvh~1~e.J~~bbvf.:J't.h~ bVII"11 VI~ 

1-ifal?l'a K = o.l€1&: + o.Glo lt/lo + o.oct: Ct/Co + o.l€lo Mt/Mo + o.<i:'o St/So 
'U 

Vil.J'"JM~ <£ -31'U"llfl'lh~V11'U 
~1 ~ r:' 

<£.&: -:J1'1..1FieJ'I..In'il?l hh'"ll.Jb Vi~mbfi~FieJ'I..In~I?IAli?IFifleJ-:1 Vil.11 ~fi.:J·: .:J1'UI"le:J'Un~~ b?l~l.Jb V1~n~-Mn?i1'U 
'Ue:J.:J b Vi~n vvf1l.11 bWf1rl1'U1ru~1.:JVI1 f1'Ue:J.:J.:J1'U~.h ~ VI1.:J1~U1~tl1~'U Vi~e:Je:J11"111'l!~'th~V11'U'l.h~nvu'Ue:J.:J 
d I tJ 

b'Ue:J'U ~.:Jij~qjqj1bWf1~1~bU'I'I1~.:J1'UI"le:J'Uf1~~~.:Jmh1bvl1'U'U 

1-if~\?17 K = o.<o:'o + o.Glci: lt/lo + o.l€1&: Ct/Co + o.l€lo Mt/Mo 

K = 

It = 

lo = 

Ct = 

Co = 

Mt = 

Mo = 

St = 

So = 

Gt = 

Go = 

At = 

Ao = 

Et = 

Eo = 

Ft = 

Fo = 

ACt = 

A Co = 

PVCt = 

PVCo = 

ESCALATION FACTOR 

~"llih1FI1~'\J~'il1mt'"l 1 'IJ"l!eJ-:Jth~t VIA 1 'Ub~au~cl-:~-:~1'1..1bb~a~-:~11?1 
'U 

~"llih1FI1~'\J~L.nFii'"l 1 'IJ'lla-:~'IJ7~b VIA 1 'l..lb~~u~ bUI?ISZia-:~'IJ7~n11?171FI1 
'U 

~"llih1F11szh:uu~ 1ub~au~cl-:~-:~1'Ubb~fl~-3'"ll?l 
~"llil71F11"iib:uu~ 1 'l..lb~eJ'I..I~bUI?ISZieJ-:J'IJ7~n~.l?l71F11 
~"llil71FITJa~?~tiaa11-3 (bh'l:UbVI~mba~"iib:uu~) 1ub~au~cl-3-31'Ubb~fl~-:111?1 

' 
~"llil71FITla~?~tiaa11-:~ (bh'l:UbVI~mba~"iib:u'u~) 1ub~eJ'U~btli?ISZieJ-3'1J7~n'"ll?l71FI1 • 
~"llil71FI1b Vi~n 1 'Ub~au~cl-:~-31'Ubb~fl~-3'"ll?l 
~"llil71F11 b Vi~n 1 'Ub~e!'U~ bUI?ISZieJ-3U7~f1'"ll?l71F11 
~"llil71 F11 b Vi~ n bb~'Ub'i~u~ ~a\?11 'UU7~ b VI A 1 '1..1 b~el'U~cl-:~-:~1'1..1bb~fl~-:11 1?1 

~"llil7171bb~'UbVI~m'i~u~~al?l1'U'IJ7~bVIA 1ub~e:J'U~bUI?ISZieJ-:!U7~n'"ll?l71F11 
~"llil71 Fl1 bbaa.Wavi' 1 u b~ au~ cl-:~-:~1'1..1bt~a~-:~'"l ~?~ 
~"llil71FI1bbeJaVlavi' 1ub~eJ'U~bti~?~SZieJ-3'1J"a~n'"ll?l71FI1 
~"llil71 Fl1 bFI~eJ-3 :ijmbba~u~.n ru,; 1 'Ub~au~ cl-:~-:~1'U bb~a ~-:J'"l ~?~ 
~"llil71 Fl1 bFI~a-:~ :ij'mbba~u~.n ru,; 1 'Ub~ au~ b UI?ISZIB-3'1J7~ m 1?171 Fl1 

II I 'J 

~"llil71FI1'\huu~ bSZiaVI:uub ~d 1 ub~auViri-:~-:~1'Ubb~a~-:~1\?l . . 
v • 

~"l1il71 F11'\huu ~ bSZif!Vi:IJ'U b ~1 1 'Ub~ eJ'UVi b tJ I?ISZIB-:!U7~n11?171F11 
'II l''"" 

~"l1il71FI1vie:J"iib:u'UI?l1~~'1..1 1ub~au~cl-3-:J1'Ub.b~a~-:~11?1 
~"l1il71 Fl1via "iib:U'UI?l1EJ~'U 1 '1..1 b~ au~ bUI?ISZieJ-3.'1J7:: n'"J 1?1 71 Fl1 

~"l1il71F11vle:J PVC 1'Ub~el'U~cl-:!-31'Ubb~fl~-:11\?l 
~"l1il71F11vlel PVC 1ub~eJ'U~bUI?ISZieJ-:J'IJ7::n11?171F11 
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GIPt = 
Q,l .c:t I A 
~"!I'W~1fi1VIVLVI!i'lntl1\.J ft'-:jn::a 1'WL~ei'U~ri{l{J1'1JU~fl::{l1~ 

GIPo = ~"llih1fl1viat'YI~nmuft'-:jn::a 1ut~au~ttl~Blfv{lth::n1~~1f'l1 
PEt = ~"llih1f'l1viv HYDENSITY POLYETHYLENE 1ut~tl'W~ri{l{J1'1JU~Ii'l::{l1~ 
PEo = ~"!IU~1f'l1viv HYDENSITY POLYETHYLENE L'WL~v'W~ttl~Blftl{l'lh::n1~~1f'l1 
Wt = ~"lfii~1f11a1vlwvh L'WL~tl'W~ri{j{l1'1JLL~fl::{l1~ 
Wo = ~"llii~1f'l1a1v 1 wvh 1ut~v'W~ttl~Blfv{lth::m~~1f'l1 

. 
...... 0 ~ ~~~ ~ tJ~ 111 
1lln1'afl1'Y'Ul.I'VI!."Unua'Yty1WUU 1U'a1fl1 ~ 

@). rn':i~hwruvmh K "il1fl?f{?)':i {?)1:W~m~ru:::'ITWtT'W ., 1w:~!il·m=t'U~'llth1i'11l?fVJnB?t1'1'1'UB'I 
'U I ' 

m:::VJ':i1'1Ynru'llcl tVJv1-ffli1'U'UB'IU ~<tmo LU'ULflru"'''1 'Wfl1':iA1'U1ru .. 
h fl1':iA1'W1tu'VI1~1 K ci'1'VI-rumru~3J'I1'W nB?t1'1'1'VImv·t.h:::L.nVJ':i1:WBv1 'U61ruru1L~ mn'W"il::: 

'U v v 

~el'l LLtlfl~1flB?f~1'1 LL~G'l:::'\.J':i:::L.flVI1 ~-lfVJ L "il'U{?)1:W~ fl~tu:::'UB'I'I1'UtT'U LLG'l::: 1 ~?feJVli'l~el'ltl'U?f {?)':i.ffi~n1'VI'WV11l 
" 'U 

m. rn':iri'1'U1tu'V11~1 K n1'VI'WVJ1ru-ffVJI"fiiv:w m 1'11LL'VIti'IVJfl~'W{?)B'U tVJv1:W3Jrn':iuVJLI"f~LLG'l:::n1'VI'WVJ1~vh 
' LG'l'U61:W~'U5 (L tl~tJ'UL'VitJ'U) 1 ~L U'Ut:·!Glci'1 L ~"ilflel'U LL~1~'1U1c.JG'l~'Vm1 Ui'lru nulii'1 LG'l'Ui'l'I~'VIU1 LG'l'U61:W~'U5tT'U 

'U 

~. 1~W"il1':it\.11L~'UL~:W'VI~BG1Vl':i1i'l1~1'11'U "il1fl':i1141~t:r-ruh~vh~ruru1{?)flG'l'lfl'Ut:r·:h~1'1 LdB~1 K 
ltJ QJ QJ \1 

{?)1:l.J~{?)':ici'1'VI-r'U'I1'Urlel?f~1'1tT'U 1 1 'UL~el'U~G'i'I:Wel'U'I1'U3J~1L tl~tJ'ULLUG1'11 U"il1fl~1 K 1 'UL~B'ULUVJ"Ilel'l 
tl':i:::mm1i'l1mnn·:h ~% ~'W 1 tl tV1v'l11mvn:::G'i1'W~Li'i'W ~o/o mri'1'U1rutl-ruL ~:w'VI~BG1VJ~1'11'WLL~1LL~mru 
(tVJv1:!J~VJ ~/o LL':ifl1~) 

<t. 1'Wmru~t:r-ru~1'1 1:W?t1:l.J1':iflvhrn':inB?f~1'11~LL~1L?f~"il {?)1m:::mmG111'W61ruru1 tVJmtJ'W 
'U v v 

i'l11:W~VJ'UB'It:r-ru:ij1'1 ~1 K {?)1:W?f{?)':i~1'1 61 ~"il:::'l11:w11m'Wfl1':iA1'W1tu~1'11'U 1m-ff~h K 'UB'IL~B'U?IV1Vl1V 
'U \1 I " 

{?)1:WB1~61qJqJ1 'VI~B~1 K 'UB'IL~B'W~ci'I:WB'U'I1'U"i11'1 LL~1LL~·;h~1 K lii'11VJ"il:::3J~1Ueltlfl':h 
b. rn':i~1m~'WLL~G1:::'11VJ 1~~1v~1~1'~ '11'U~t:r-ru:ij1'1vh MLL~G1:::'11VJ m:w61ruru11 tlnB'UG'i1'U~1'11'W 

'U v v 

L~:W'VI~B~1'11'WG1VJG1'1 ~'l"il:::A1'U1ru11?1~mdBVJ':i1'U~'llih1i'11l?fV1ne:J?f~1'1 ~'IU1:W1rl1'U1tu'V11~1 K 'UB'IL~B'U 
' 

~G'i'I:Wel'U'I1'U'I1VltT'U 1 L U'U~LL tl'UB'ULL~"J Ld e:lrl1'U1t\.IL~'UL ~:w 1vii. ~'lJBVhi'111:W!ilflG'l'l L~el'l fl1':iL~'Utl'U 
ci'Tumutl':i::::W1ru 

Cjt'/ 
('U1V'U1'UVI1 l"f~?f:W~'U5) 

' 



. . 
l'l1~'1.h~n1fH~"!.IVi EB ~'VI~.<t'/ __________ __/!§:Jct'bm ~.:!1'1..!Vi ______________________________________________________ _ 

"N't~'l..!voa1fl1~ij~m.h~ 1fl"'1'11~1~n'l..!" Vlm v 1411:~.r:h ul414 6'1o1'H.J~1Vl~ermh.J 14146'1~ b off1 b?f'Ue:J11141 b ~ eJ 
" ' ' 

-ru~1.:~1 'Ufl11'1.h~fl1\7111141~1.:!'1lfl~n'i:l.l b tlu~i1ci1u 1~b~V hH1b\71CJ'VI1~1?11~Vl~eJ'VI1~eJeJ:l.J 1 'Ufl"ilfl11'1Je:J~'U14A6'1511:l.J\711 
" ' 

Vl~e:JU ~'UI4146'1~'U~ b off1 b?f'Ue:J11141 b ~e:J-r'\.J~1~ 1 'Ufl11'1.h~ fn\7111141 ~1~'1Je:J~n'i:l.J 1 'UI4111 b~ V1 tl'U 

~ 11i1 ci1u 1 ~ b~ v hJ'l1l \71 V'VI1~ 1?11 ~Vl~e:J'VI1.:1 e) e:J:l.l'1l eJ ~'\.JA 146'1511:l.l \711Vl~e:JiJ ~'\.J A 14 6'1 IK~ n ~ 11-ff 1 ~ !ilu 1~ bb ri f111~ 
' ' 

'U14146'1o11:l.lmVl~e:JiJ~u14146'11K~n~11i1m1:l.l61uwu6 tl'u 1 u~m~ru~IK~ ~e:J 1 ud 
' ' 

(C9l) lJ1411:l.l61:l.l'W'u6nu1ub~~u1Vl11b\71V~~~rn1 '!Xuci1u~~\7lfl11 n'i1:l.lfl11~~\7lf111 ~'U1Vl11 Vl~e:J~i1rl1'U1"il 
'U 'I 'U 'U 'U '\1 

1 um1vi'1 b i'Jm1u 1 un"iJm1'1leJ~ul4146'1o11:l.J~1Vl~eJ'1leJ~iJ ~ul4146'111 vVJtl~ i1 rl1u1 "i1Vl~e:J?f1~11fl1-ffrl1u1"il1 u m1u1Vl11 
' ' 

~\7lf111n"ilf111'1Je:J~'\.J14146'1511:l.J\711Vl~€!'1Je:J~U~'UAA6'1Bn'i1 VVltl~ Vl~eJVl6'11 V11V ~b?f'Ue:J11141 1 '\Xurim:l.l bb6'1~rn '\Xu1m1 
' ' " 

\?16'11\71 f16'11~~ b~ f1'VI1eJUf16'fb 'Uf111'\.h~ fn\7111141 ~1~~1 VlBf111'VI1~~ b~ f1'VI1e:JU f1~14f~d 
(tv) lJA11:l.l?i':l.l~'UBtl'U 1 'U b 'll~'VI'U b\71 v~ b tlu'\Xuci1u 1 u'!X1~'1Xuci1U?11:!J ru Vl~e:J~ b iJu'\Xuci1u hJ~1 tl\71 A11:l.J-rutj\71 

'I 'U 'I 'I tV 'U 'I 

1u'IX1~'1Xuci1u~1tl\71 Vl~eJ~~eJ'IXu11 v 1 Vlru 1uu~,;''VI~1tl\71Vl~e:J'\.J~,;-'VI:l.JVl1'1lU~1 tl\71 b uu'!Xuci1u 1u'IX1~'1Xuci1U?f1:!JruVl~eJ 
'I 'U q IV 'I 'I QJ 

'1X1~'1Xuci1U~1tl~ Vl~e:J b uu~~e:J'IXU11V 1 Vlru1uu~,;''VI~1 tl\71Vl~eJ'\.J~,;-'VI:l.JVl1'1ll.!~1tl\71 B n'i1VVltl~Vl~eJVl6'11V11V~b?fl.!eJ 
, 'U 'I QJ 

111411 '!Xbbri m:l.l bb6'1~cn '!Xu~m11?lm\7ln6'11~~ b~ n'VI1e:Jumn u m1u1~ rn\7111141~1~~1 v15m1'VI1~~ b~f1'V11e:Jun~l4f~d " ' 

~1111 "N'~m-1'1..!oa1£J1vmi" 1 'IXVl:l.l1VA11:l.li1 " . ... 
(n) mru~b?fl.!eJ11141~lJc-.J6'1U1~ bV'1lU11:l.ltlt!1~Vl11~~b?fl.!fl11141~1Vtlt! VlmVA11~l1 ~~e:J'\Xu~~~e:J'!Xu 

'U 'U 'U 'I 'I 

bnu ni1~e:J v 6'1 ~ ~~u'IX11u n"il rn1JuVl~eJ 1uei' 1?111ci1u 1?11:l.l~l4 ru~ f111:l.l n11i1~1 v m1-W'?f\71 b -Mu?l:l.l 1411'1.11~ ml'l n1Vll.!\71 . ' 
~1wYun"il f111'\.J1~'l11~ b.fl'VIVl~eJ'\.J1.:!'1lt!1 \71 

('11) mru ~ b?ft!fl11141~i1 c-.J6'1'1J1~ 1v'1lu11:l.l nu1~V1i 1~ ~ b?!um1r,ntl'ucrl '!Xu~m11?16'11\71 f16'11~~ b~ f1'VI1e:JU n~ 
" " " 

Vl:l.Jl V1411:l.Jl 1 ~~ e:J'\Xu~~ ~ e:J'!XU bfll.!f1'J1~e:Jt.16'1~'\X11U fl "il f111,jl.!Vl~e:J 1u el m1ci1U \?11:l.J~I4 ru~ n'i1:l.J m1'J1~ 1 V n11-W' 6'1 \71 
'U 'I 'I 'I 

b -Mu?l:l.JA11U1~ n11'1 n1Vlt! \71~1Vl-ru n "il m1u1.:J't..h~ b.fl'VIVl~e:Ju 1~'1lt!1 \71 

(m) i1m1:l.l?i':l.l'W'u6tl'u1u~m~ru~1'111nu1~Vli1~ (C9l) bb6'1~ (tv) 1~v~~~n11 '!Xuci1u~~\7lf111 m1~n11 
" ' " 

~~\7lm1 ~u~Vl11 Vl~e:J~i1rl1U1"il1um1vi'1 b i'Ju~1u1un"ilf111'1le:J~'UI4146'1o11:l.l\711 Vl~e:JiJ~uAI46'111 vVJtl.:~b tl'L!'IXuci1u1u 
'U 'U 'U 'I lj 'I 

'1X1~'1Xuci1U6'11lJfiJVl~eJ'IX1~'1Xuci1U~1 tl~ Vl~e:Jb uu~~e:J'IXU11 v 1 Vlru1uu~,;''VI~1 tl\71Vl~eJ'U1,;''VI:l.JVl1'1ll.!~1 tl\71 B f111 VVltl~ 
'I Q,l 'I 'U 'I Q,l 

Vl~eJVl6'11V11V~b off1b?fl.!fl111411 'tXbbnn'i:l.J bb6'1~rn '\Xu~f1111?16'11\7lf16'11~~b~ f1'VI1eJUf1?fbl.!f111U1~f11\7111141~1~~1Vl5m1 
" 'VI1~~b~f1'VI1eJUf1~Af~d Vl~e:J 1u11vn~utl'u 

m1vi'11~(;)1 bb Vltl~ n11b uu'!Xuci1u Vl~m -ff1~eJ'!XutK~n~11-ff1~1ilu'1JeJ~ri?f:l.l1?1 Vl~e:Jum~ir~ hJm16'1iJ~ 
'I 'I \1 'I 'I 

m1~'1Je:J~'\.J1414~ 1u (C9l) (tv) bb6'1~ (m) 1 '!X~e:Ji1 bUUf111vl11~(;\'1bb VlU~f111b tJu'\Xuci1u Vl~e:Jf111ne:J'!Xu'1Je:J~'\.J1414~1K~n~11 
'I 'I 'I 'I 

1Un'itU'UI4146'11\711.ff~eJ'UI4146'1~l.!b Ut!~~~f111 '\Xuci1U~~\7lf111 f111:l.Jf111~~~f111 ~'U1Vl11~b tJu'\Xuci1u 
'I 'I 'U 'I 'U 'U \I 'U 'I 

Vl~e:J ~~e:J'\Xu b~ V~ \?ll.! bel.:! b Ut!rn .ffeJ1l.!1"il1Uf111'U1Vl11~ bb Vl"il ~\I Vl~e:J b tJu'\Xuci1UVl~eJ ~~e:J'\XU~ bb Vl "il~\l'1Je:J~'\X1.:1'\XU ci'JU 
'V 'I 'U 'I 'U 'I 'I 

.d,l C!IQ.J 0 Q.l .d,l ..:::t.OJ 0 ClJ iJ' I Q i.l i.l I .d,l .t::~t,QJ 0 QJ odj QQJ 0 (l.l d 
Vl1eJ'U1~'VI"il1 n\71 Vl1eJ'\.J1~'VI:l.JVl1'1ll.!"il1f1\71 bb6'11 bbl?lmru bb6'1~Vl1~VJU?11U Vl1eJ'U1~'VI"il1f1\71 Vl1e:J'\.J1~'VI~Vl1'1ll.!"il1f1\7l'VI 

b~ v1-ffv.:~ 1~ b?!Ue:J111411 'IX bbri m:l.l 1u n11'l11~ m \7111141~1~14111 b~ m tl'u 1 ,X() vi1 ~ b?!Ufl11141Vl~eJ~ b?fl.!eJ~1uJui1 
" " 1411:l.J61:l.l'W'u6tl'um:l.J (C9l) (tv) Vl~eJ (m) bb~1bb~mru 



"m~,j'fl"ll11.:tn1'HL -d.:t,j'U~1fl1aeh.:tt tl'Uo~~:u" 'VI:W1CJA11l.r:h m~~~\?l'WeJ~1A1~1CJ'VI~.:J'VI~eJ'VImCJ 
'U 

~1 t.Jm~vi'1m~a~1.:J 1~ '1 ei'u b uu m~i~'1Jl1.:J'VI~m uuep.J?l~~A'VI~e:J hJ b :u~ 1e:J n1?11 ~il m~bb ~.:Ji'U~1me:J~1.:Jb uwn~:w 1 u 

fl1~b?l'UeJ~1m~e:Jm:w 1:W1T'il~m~vi'1b~CJfl1~?l:WCJeJ:I.Jfl'W 'VI~e:Jb~CJfl1~1~ '1leJ1~'VI~eJ-ru1T'il~1~ b'1CJn -ru 'VI~eJCJeJ:W 

"ii~-rub~'U'VI~e:JVJ-r'V'l~~u 'VI~m.J~~ bt.J'lJU~'W 1~ 'VI1e:J 1<V'n1~.:J'IJ~~Vl~-s1t.J 'VI~a'll:w~11"ii~ 1<V'n1~.:J'IJ~~Vl~-s1t.J 'VI1mb?l~.:J 
' 'U ' v ~ ~ .QI o , ~ ~ ~ ~ cr oCll"" ,..c::J .,. ~ • .., 

be:Jfl?!1~eJ'WbU'Wb Vl"ii 'VI~e:Jm~V11fl1~ b~ b~t.JVl"ii~!il Vl.:J'W b~t.J:Wl!ilflU~~a.:JAVl"ii~bbG'I1.:J'V11U~~ bt.J'lJ'W b u~~'VI11.:Jt:..~b?l'Wm1m 
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fi nli'u 1 H'uli'1 ~~ i,j ,}J&r!uA'e~ li1 d'qjty1urrl 'U 1ft JJ1~ :uo fl 1 fl tJ1.Uli4u .. uild' ~fl ~JJ"ii'lltJ ~ ~61\Jl'illh ::fltJtl 

ffDJi\11 1 1'1rtu 'Htlfl~1'1..1 1 u nn1un~ 1lll~U'H1 aflh.u~ufhtl i'u 1 ~uti~ ff'tyty1 ~1 ~ 

~ Hqjf!Jl~ {) ~ U ~ ~1'11 'J lnf ~011 'U6 ~tJ1tJ1:::tJ:::l1 fl1vi 1 fll'.i A 1JJ tTqjqj 1 fl~'I ~A 'H1 t'lfl flfhtffmi11Jl ::tih.Jtlo'J 

'lfv 182 1H''HtbtJ~1\J'IltHi'Jl171tlll1U1u 1 s fu tl'uofl'il1nfu~L'H'JJui~a'ut7AlH '111niiMu~~mu1umn~ 
0 ~~ I .JI .,j oo!i I tl"' "'' , "' .. ,.J! .J! I <0 

0111\Jfl t}nt}Jty1'il::llflJJlflftl'JVHI'W6'UO~fi'I1UHtflfl1 'JtJ 'H'J'il'tl6'1lll1V11f1,1 1Jtl1V1HHlJ tt l"J'I..IUAflHIH'H'J 

lflfl'illflfl11:Ui-lfl11lflfl11JJ1Jnwifl.:~'llo-3'HU1f.l~1'1..1'tlfHi'J;~jj'11tfnJ11..1"iflu~~ 'Hlt~tnbtJ~1'1..1'11tHi'J'YI'il1JRt1Q 
2 t '" Un'Jfl'IUflill\J •< 

'•. 

,, 
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l. ff11tJ1fftlJ\IP 

2. "fhtunnr~ittJu~~'llet'li'1v11~1uun:::'llvi'uJJtJ1f~u~fl1JJff~\lJ1'1lfl~~ru~H ~~m'rthttu~rl'u 
" .!1 'I , .... d • -~ ~ " 0 • ' .... ., 1 "' .1' ... 

t'lllrt1~1'U t'tn:::1J1'UflU\.I'WU\.I l11JJ t~fl111 "fl1~11" ll't'r1:::~:::lJIJ\Y'I11 \.lf111l'l'll11t:l.l1 (t111J) 

..s .... ~ ,! .d.l .'(.' 1' t d11J Jl .r d~ il ""' 1' ... ..s "' ~ 3. n 11 \J1 M'W~nfiJJDUVfl.tfll't1~1'W '116~ t;]11'1l1~~0fl'Hfl li>l11t:l1ll'I'W'YI L 11Fj1tl'OH11':it:l n 11\.1111\.I~·,HJ 

~u~~ lflvn1'11u~1u~m.i'Uvu~'ll:::1lfei'1l~1~'~1~1n'l'Um11~ <tf1ih 

4. lf1t\.11111l'.:aitvei'u~,~ u,r.:.~u\Y'H1fJtltYnfl~'~umfJh"thiff1JJuCJt'lf1~1nnriaff!1.:.~1~ t~v'Ua 
'IJV1tll1fi1Ju U,r.:.ll11'J;jfi.J'~H'I'11i1Hij tilll fi~H 1 1~ tll~l'l1:::6th.:.lg.:.IMU~fft:IU~.:.IUU1JII'Hl 
d1t\J1'HU~fft:J'IIt:J'IltnlJV1Qfft.yt'\111'1ltJ'Utl.:JA11leaAthtli'u'llv~@'u,r,.:~1AtJtfn.:.~'r::'IJtY1111fJU'fl::: 

'iil\.1 1'Ul\.I~'IJ6'1l fJ1Ut:l1~ffqjty1~ 1tl'll:::: 'hjf U 11 El.:.l, -fw'il THU 1 nltU ~ 'U6'UlJlf.ltl1Qffqjt'\11ft1.:.1'11 rl' 1 

l ..: ., 11 , .. d di ~_p.! , , • ., .d... .,. A .,. 
fllJ'fltl~ 1lJ'YI1l'IJ1'W'YIJJtllJa'CI1'UVI '11 l~I'Ut:l.:l'll1n 1J'Y111U'II11J1'U11J'YilJ111fJlnfi'IJ\.I'IIH 

5. tht\.1111U ~av 1 fl':i .:a nu /U'IJ 1.:.~<1 t9'nm.:.~.vf\.l~u~.:am.htJ..11\Jl~1'1liN n'll 011 ffltil':it\t tlint1 11f,{, 
miftJGlv 

6. riltU1'HU.:Jffatt1.l1f.I..11Ut~1'Utl.:.lfl'llfl1'.lff11i1':if.Vtllmm~.:~Nam-r~1til'Um'I 

7. ..S "' ~ l 1' .l d " "' "' "' .J .1Nt .'f .I Jl d rtll'Ul'H'U.:.Illtl f1Hf11ii/U'IJ1..1<11'111'1l{)nfl..!l1 U'll..1lJ\JfJ\J1'U'YIUn l'lluqjM1fJuff1lfiUn11ffl~ 

nfoJJ 1H'~lJ~1·U'Ifnilml riv11!\~ 1~ 

8. Hli'Ul 1m1n'llim1u (mtU.:.11'UilthtY~'II 11fu,r.:.~1'Uutf1tff~11~1l.l) 
., "' d .. .Y. ~ 1' t , ... 

9. U\.I'Yinm1JJl11U'IJtl~flt:u::nnJJml~n'il'IlJntY~ I'IH1U~1.:J'YI.:.I'J1fl (mnm'IJJnllfiU ?J1J 

fl112J! ~'U!!ti'.:J l 1f U\Jnflfl11111~ \.11 11fl V-ifiHl\.1) 

10. Work Schedule, Bar Chart 'lln.:J Main Item un:::uu'itnnntlgtJ1i.:.~1\.I'IJ6..1ei'u~Hun:::: 
tl .!' ~ .... ..,..JcJ ~ Ql .ct ' ~ d 

l'I1PJfl11't:l.lll1flrl'tJlJlll\J1lti11J !~V.1::1\.IVJIOlJ1'11fHfllJfl1tU'IJt:l~tltJ1qfftyqJ1 (1Jl.:.lfl'itU) 

., "' ..s "' .. " • j " d ... .. 0 "' ~ , .?! II. 11'\.I'Yifi'IIO.:.Irtl'\.lfl.., 'HttlnV.:JI'ill'llfi.:JHU ff1u'IJU1'YI'II'i1HI'W~'I12Jfl1ft1JI'H'Jn11t:l.l l111n~1l1 

tfHn.:Jitlflff1'l'~l~fJ1~~HI~V.:.IWt:l l'lf01Jfl111li~\J l~a1lfflt:u::fl1'I11nl'Iff12J1Hlll1hl 
ul::nvum1Yl'il1'l't:ulmwJu'l( 

"' • -• ... 41... Jl... " Jl d ., 12. ltlfltYl'.itl\.1 'l l'ii'U 1utnl'l llN\.IN~ 4u~~ .,fl.., (tlllJ) 111fJOUtUU1~nU11liJUt1U1U !Dl'l1::: 
Q,l .d.d il ., .e:t ' o:v 4:::1 

1\.I'YI10f.I1'1Jfl.:lfi1Jn'It:I.I'IJ69ltJtl1~tYt)Jt)Jl (lJHO'ItU) 

13. mtlltfi~fl'Yinrl'u M1arl'n~u1i 1'11'uuuttJfltY1iiU'.i:::nnum'Ifi111'.iW1 t'tfu 1.h:::m!'Y.n'.;111'M 



11fl1Vilm:Hfnrfmltnhu~ll1~81D'nlZ~iiR1i'AfiTHi1l'i'l'~1~ jj 2 m'W 
0 mw~1u~iiamnuz&9itm1u unz11iiifl111lq~t~1fl<iwfvu (ri1u1Mqj\lzll'Junumhu9iv1) 

- fl1\11tuill111~~1Uff1u~iiA'IiftlrlunJv!l;utl' unz1livunm~~~nnnilmnm.nitytyl1~11 \'ltM 

.01u1u1u~~n~i.rlum'lrie-cr~,~~1utbu~L'Hamu'nlt~~A'Ii~m1riv-cr!H 1'1fu ~1urimr!1~ 

tYt'VflU 

@ fi1W~~6~0na'!lH1\I'Hfi1VOth~ llfttftfll;IWtfll'nhnu,J.imilfl\ltlU 

i'lfllh!l Htytylfl~~l·n\IOUtY!1~ lm~flll A 1::6::'YIH I 0 nlalllfl'i t11l,fuff'tyqp1u~ I 1Jfll1fl1J 

2555 ua::a'u~AffqJtyli'u~ 31 1iu11fl11 2555 'n1JUqJ'Hla'11ill~'l11nfi~A'IiRm1rimrf,~ 
1tfltYI1~ 2 nlt111J~l ~l1J~HiflUfj'i'lii'HlJ1~1UOtJff!1~'Yil~,f'U I (tl1flNU1fl) 

.. .d .l .d,_'l! ""' J! .d .... .d .... ... 
fl'iWVI I 1JtJ1.J'nUVI 11r;jm'llHUJtl1Ul'l I 1!\111fl1J 2555 ll\11111~01n'Hll'iW1 

- "11JUNU~lu~tfi'u~H1ffi'uv1J111imf-nfu 1duti~1u~ ri'u11flll 2555 'iltmamum:: 

~1Uti1Alflgft 

- fl1U1WID111tu~l\lff1U~~A'IiAUl1Zifluli'u~~UIQtJ~ fl1'ifl11..11tlU1fl1li1fl1'i iflt~ 
.g .... • 1 _, ;;r;! • .d ... d d _, ~ d .-.d lthtH\'Ifl1\'ll\11\l 4 'Vft ftfll.ll1J1111W~1\Iff1U'Yil'Ht'l6 -¥'~1't.ll1JAiflf1ftflllll1J6'.JI"l!\lfl'n 
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, Sl .!I "' 0 1 0 - !':! I d.Q "' d d 
'Vlfl'HH~O'.i~l'U11..! 4 'lfA 9HJ'lJ11Ul11::lJ'UJ1W~l'Uff1'lJ'YIAA1JA + ~l'Ul1JAlPH1A 
t da OJ 

ff11..!VIJIA'IJA 

0 J 'lSI , tl 0 .. :: I l! t 
flll'fll'U1ftU1llllllfll':i &'11UffA~ 'U1 Bar Chart fll11tnAll1l'Ufltl'U'IItHfl1'Jn8ff".TN'U'U 'l 

lr..: .4 ... I }! .. ..~ .... ..1 .. ... .: 
UAVI.::I'W61~1NtJl1fllfll:UflnlltU:::fl1'.iOtJfflHitn:::fffiTI.It111Wl1iOA'\I'U\l'.i.::l A~'U.-

.., J!. A "' mmA 'I o:um'.i '11'\.lulf.l&tl'In.:J 'ilm 

tfi:u1tu-lllt.!!tramfau mi~ml:urj.:Julnciu~u1um:ili1~1t.!K6~'14mflut1\J~ 

nn:::m1:ut.h::w91 Ko~nJ Concrete Set ~1 •HI., 

~1u1u1'u ~ tifu 1 tl i~V~\ll nN'Ufl mm:::l'il.::Jl'U 1J.i1 ~ 

'· 



1tuti'q,ty1 

(I lJ.f\.46) 

I 
( I fl.Yl.46) 

I 

(n)=Jt1u 
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'i:w::mnmlltTtlJi!/1 (365 1u) 

ifu1]'fltltlJi!/11~lJ 
(31 11.1'1.46) 

ifuq-A tTtlJtlJ1 hn.i 
(31 lJ.fl.47) 

I I 

I 

. .. -~, .... ~ 
~1U1U1Ul'l fl'i'U~!J1rltnq"0JtlJ1 = (fl) 

I J 
= 31 1u 

0 Ql ,d d , .. I C:V t I 4J .d, _2 Ql c! I Q.l cl 
= 'ill'W'l'U'l'IJfiUqjlffU u'tJtJ~.:rU~1'Wil1lYJ'WtJ1~tl't)lqj1tl~flfl'W'l'Ufl 

.. .)/.. ,f ..1 
l9'111J1ltl1J~'Ufl 

= (n) 

"' I 1 "'~~ .,.,1 .t )if .-d "' 
mot.n.:J flHfll'!i A l'!i1lV~~'Uuf.lJt)J11'tJfl I 1Jn11fl1l 2546 Uft:tff'U"tfl"qj\Y11'Ufl 31 'II'U11fl1l 2546 

:r:tu:tmnmJJffqJt)Jl 365 1u trlt:u11l~'W tYt)Jqjl~·h~l.:J 11itY11ll'!itltY~JJeutf'u~1l1'uri~i'u\\\~ Mtftu 

"' "' d "' " "' A ..~, il I ..... .1!. .J!. • .. ,~ 
'il'Um1'Ufl 1 fJ111l1'rl'tJ1l 2546 t.:rJJfltJ~un 'tfl!fl~'!itJ'Ill.:ll'lll~lt'tJ'Wfll'!i ~ 

~l'U'l'IJ1u~,~i'um'l''tltllllfllqff'tyi.lJ1 = ~1'U'l'IJ1u~\fqjlffa,u,uutf.:ru,j1ua11J9fufll~d'qjt)l1 
<!I I "' d"J_)I.. A .,j 

( I 1l.fl.46) tl.:rflfll.I1'Ufl'l'i'l11J1J6tJ'n'Ufl ( 31 1l.fl.46) 

= 3t1'1J 

"' .. "' ~ )if ... 1 .t ~ , '"' d 'IJ'Uf.lfl'illfl1'1J"'W"l'flt1tyt)J11~1l ~fJ'il:t1'1'1J"l'"rlt}lt}Jl l11l'l'Ufl 31 1l.fl.47 



~1Jntyqp 

(I 1J.fl.46) 

I 

i1t~th.:~ 
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utn.~11tyl11Ud'1tff1\lua::M 

nlltu.,1ui'lf$'lJif1~l,r,fi11il'IJnl1 

( 1 n.Yt.46) 

I 
(~)= tst1u 

(fl) "' 334 1'u 

if'IJtJMtfqjqj11~1J 
(31 'll.fl.46) 

I 

lfl':i.:Jfl11 A L1lJffuff'tyqpfu~ I lJnllfllJ 2546 ua~g'IHJ'AHtyqjTl'U~ 31 tiU1lfllJ 2546 

~ ., ..! .:1 1 ... v, p • A· ..11 " • ,... P 1112 • .., "' 
'J:t:fl::l1t~1mlJrtqJty1 365 1U 1lJtli'JlJ¥J'Ufl'tyty1tf11'Ul.:JffllJl':i0ff.:JlJ61Jl'CU'VI 'HIIfl.tf11J'Ul~ &'fl UVIfHlJ 

,fl;jf!,j'f!fll':iOtlfffHeg1luti~1'U~ I Ql..lmlfut 2546 ~-h~Hff11J11tltY~lJU1.Jlfu~~fi~A~tflfl1ltltlff!H 
, !V '~'"' 11 !V • "" ' J! ~.2' II• 11 llJ.J1..1' d,!Vo ..I .. "' 

'HIIflf;f':i11'UH1'111A1Lti'IJ mlfltlffll.:J &1'1 ua::llj11'111~ '""nu1tu n:u::mnn 'lfl'll'lll'UIUl'Cl:t:'l'IVIA'IlAml 

neff~H ml.I'Hftfllfltucnfl'lJJ-1 ('II) lfl'Um'll 181 1u 

"'J' ""1.Jl • """' ... . 1! "' " • ..1 ... ., ~ .. tnWU l::fl:::m'll\'1 'D'I'lH1UlUVO:::l1Atl'IJAfl1lflUffH~ (181 1U) 'Utlfln1111tl1'1'lltH'Itlt:l~ Ue~qjtyllfllJ 

(3341''1..1) 1l:::lli'llfl1flt:l1qfftyty11lf 

del mwn2 

d'n:::u::mn~1.f'ti1·:nUl\1Yl1::~AAtflm'inofff1.:J ('II) 1Jlnn11na1~t'Hntledh&ff'tyqpl~JJ (A) 

3 ... ...~,.11... "' 'Ul'l.I1'1J1'U'I'l i'lnJfl1'I'IItJ1fl{)1qffqJtyl =('II)- (fl) 



~~1Jntyty1 

(I 1J.fl.46) 

I 
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utfl'llil'tyl11u-d'1Lrl~'ilua:: Mn1l1u~ 

1u1'1frflulf1.:~t'll'1~11ilun11 ... 

( 11'Ul.46) 

120iu J (fl) = 2451u 

~UtyfltTtytyll;jlJ ~UtyfltTtyty1,l11i 
(3 I 1!.tl.46) (31 1J.fl.47) 

I JJiu 

('II) = 2761u 

~1u1uiu~ 1tfi'uml ,w,m:nqntyOJl 

I I 
(1J)- (fl) "" 31 1u 

1 .d .P ~ .., .d .! ~ ,., d ... 
f1Hn11<1 A l'UJfi'Ull\lJ\1!11'U'VI l :Ufl'l'lfUJ 2546 Ul:l:::ff'UtJ'~"tlJt!Jl:l'U'VI 311i'U11f11J 2546 

"' "' A .o!. ., II • jl • .f. .d, """' jl ll! o A r }! -s:::a:::111:l1m:Uff\llt1Jl 365 1'U LJ.Jni'SJ.Jiftyty1fj11~1-:jff1JJ1'Hlff~J.Jf)'I.Jl'f'Ufl 11Pj'l'U'Il1~11J1fl1L'U\Jnl'Jflflff-:~1~ 

M l1~ti~i'jv~9i~'liflm'lflf)ff!Hn~ ,ua~-ru~ 1 nq~111f11J 2546 ~11f1~ff1JJ1'JtuhJ.JtJ1.J;fu~v~~~~'lifl 
nu rieff!l~ 1 'lfu ,@' 'U~ HL4uillilu nl'J nvfffl~ M un:::~-h~H '1 A'fi1U1tln:::tr:::I1U1~ H'fh~ l'I.JI\1 't'tlt~ 

9i~'li~rmrinfffH fi1JJMftmmu'ti'm:u"1 ('U) tr!umn 2761u 

= ('11) - (tl) 

= 276-245 

= 31 i'u U1Jtlfl,,nif'l.lqAff't1Jty11~:u 
" ' 1fltr~:::iYutJAfftyqphlli1uii 31 i'j'WlflJJ 2547 

2.2 urri'llUtlJ'I11Utf1Ln'~''Hft,,,nif'Wt)'flffq}tiJ1 .. ..~ 
mw'Yit 

"' .d .1"'1 _., .P d o "' .. i1 1101 jJ iJ o .. 11J p ., .. .. r .d, , .. 
W 1\J'VILitJL'IIutyl11Ur11UWilUU:::n1'H\J~1\J l'11~fS'U't11~1'111fl11'W'WflU 11'1 ti~JJ~l'U l'Uff1'U'YI JJA~'Ii'fl 

m'lntrlffHL'I1ifnad 
" 
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d ~ 

1'u~u0'1 'lltltyllllllhu'lll 

ua:::ri1llt.lfl1'uhf@'u~1, 

~~~fl'tytyl ifuttfl~tyty11R1J ,.,r,,;,~1ufiv h111f 

(l 1J.fl.46) (3t 11.fl.46) ( t n:n.47) 

~1mh~ 

l::tr.:nalthnurhu~milv 
311'u (n) ('ll) = 611u 

"lu1u1u~,lfi'uflTiat~~ltlfu 

1~1iiu 61 1u 

1 4 -P.:~. ... J 9 ~ ... d .. 
fl'I'IflU A L1JJ~1Jutyt)p11Jvt 1JJfl'l"1fUJ 2546 a1Jtf~utyqp1'Uvt 31 1i1J11fiJJ 2546 'I::o::mn 

fi11iJum:; 365 iu ,d!u1 mY'qJqp~·:h~1'1 fY1JJ11tHY~JJ611~u~1'!f~i'l1~1·mf1fi11U1Jnnrlntt!1~ ,A' u~J.:Jii~fl 
~A'Iiflfll'Hl6t'1'~1~t1g un:adt:~~'Utftlfftyt)j1L~JJ (31 t'U11flll 2546) 4·h\i'HJ.:J1~tT1JJ1'ItHY·UJ61J~'U~1fl 
.. Ql I }! ,_9} VQI jl , 2 4 "' .d _,o/, " odl I .K d Q ., I }! 
11fl'llflfl1'Iflt1fl'l1~ l1~fnJ'UH ?I 91Jfl-111Jl1 1 Qllll1n1Jll 2547 ~'ltT1JJ17f:lfi''IJJt1lJl't1Jl11fl11fl'IJflfll'Ifl{)~hH 

1 ~ ~i'11 ~HI ,r,~"i11 ii u nmintT! H M ~'l'llfll::J u ·mJ 1 u ri1u ~ 1~~fl 'li91 m1tinu!1~ J.:J 1~ua·:u tT~9ml:: 
.,I~ J! a I ..1.. 411 -"f 0 "' ; ,.M .. 

'd::u:::mnvtl'lfl1H1'Ul'hn1:::ff1'U'YI11fl'llflllf.lJ'111fl11J1tll111JJ'I1flmmucrJ'Iltl'lmJJvt1'1'11fl1'1 "Dmn 61 1u ('II) 

~lu1u1u~,A'i'11m'i'llfl1tJn1~ntyqpni1nm:::v::mn~lofll'I'H11Jt'hn1:::~~fl'li'Atmrimrf1.:~ ti1tmu 

01 ~ I l, 'G.~ Ql 41 ~ Qol oiQ 4 Ql ' W 

111lllHlnlflWCVIfl'IJJ., ('11) t11'1J'd::V:::11f1111~1l111'Utlfl91fl1'UtT'UtftltTtyty11flJJ ( 1 lJf1l1fllJ 2547) tl~1'Ufl{)1.!11J 

.t ..~,._1'.~<1' jl V 0 .. l'IJI • .. "J 112"' I -1"' 
lltllJl'i'IJVI 'l1';J'Il1'U1'11'111fl111.!1.!fll'i I~ (31 1Jfl'l"1flll 2547) 91'U11J 31 11J (fl) '::: Ill 9'111Jfl1'1flAfl1IJ'ilJ 

l~tl.:J'i11m1uluthu~1~~A'Ii'Am'Irit~d1~J~1~mhu~\l 



.. d 
flHU't12 
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w 1'u~u n'l 'IIU\1J'H1mh n~ ~ua::tiTt1u t11'u 1 H' ~i'u~hmT1~11ilu m1, ~ @'u ~,~ li1nu 1 uri1u ~ '11i 
~PI 'liM 1 ~ rhnrf Hll ft'·mT1, li1 l 1f ~i'ulHA'tmrhJ11fl THlfltlU , . ..~, ..... 

-31\.1 \.lft'1\.lfl llrt~'tlR 

utf11t1'!~ 

it.tift.ttt~d'qjtyllfill 30 ii.t1.47 

(111.fl.46) (31 11.fl.46) 

"' , mmm 

(n) = 30it.t ·I ('tl) = 60it.t 

1t.t~utft'tluty1nutf,,n~~~~a::nTHt.t~ 

1't.t11f~i'1J!1~1;1'T~hnt.t~o 1tlM 

{ 31 JJ.fl. 47) 

~lu1u1'u~11i'um'J'IItnlltn~ll\1Jty1 
90it.t 

lflHfll'l A l~JJ~'Uff\lJ\lJliU~ I JJfl11fiJJ 2546 ~'Ulftlfftyqp1'u~ 31 J'U11f!JJ 2546 1~tJ::l1fll 
filLilum:J 365-lu trlm1JJff'tyqpsJ'·h~1~fflli11Clff~JJnulfu~1lf~i'ulHL'Ii'uhlilunnrimTfH'1~ u~v~n1fl 
.. ., , 'I! , A ..f .:~ ... .. 11., 11 ., ~ , , .l d 
Afl'llflfll:ifl6t'fll~f)~ Ufl::lJJfltT'Ufl'Atlq}tyllAJJ (311i'U11flJJ 2546) ~11'111~ll~ l1Jt'f11J1"lt'fUJfllJ'VlUVI'fl 

~A'IiAm1 rl6 nf H 1 1f r3'i'u~1~ i~ u9isJ'i' ml'w;h1ilu nn ritnTf H nu luri1u~ i1iiiA'Iiflutf1&ff~11 mv 1u1'u 

.r ., .... ... dl.,d dl ' d'd ..... 
ff1JtfAtl'qJ\lJ11fl1J (311i'U11tUJ 2546) 91JtH1UVI 31 1Jfl11f11J 2547 'il~t'f11J1'Stlt1'~1Jfl1J'n'U'YI,flflfl'llflfl1~ 

nanfl'l, H'sJ'i' lll Hl'li'1tllt il u fl1' nan! H, I llll:: 1~ll::l1fl1~1 -Nli'H1Uill'n1::th u~ ~A'Iifl U\lJ111 tilu 1tl.I,.11J 

Mfl'nmwcn'll6~n:rJJVJ1'1Mfl1~H'mn 6o 1u {'II) 

I A d t. I~ Q,l ~ d 0 1 ' .,~, f.Q .. .2. d. 
- :J::fl::l1ll1'H)fl'eltJnl'HH1J61J'nUVI (fl) A'IIIP111Jt1tl'il1n1'1JVI'V11HU Ut1'11J't1 1JAfl'IIAUu1ltTl'il 

dl ., , .. .l d, tJ_f/.. Jl .}! 0 ... ,2 ..!l ... 
{11Jfl11fl1J 2547) t1'11'Uflt'l'U1'UllfllJl'IUVI 11t;j'm'll1~1,1fl1l'U'Ufll~ 'fl {3111fl'nfl1J 2547) 111'U11J 30 1'U 

- 'l:::v::na1~H'li'H1Uillvn::~;jfl'liflmnhlfff,~til'l..l1tufl11l'tHimnwenm11'1 {'11) ~lu1'1J 60 1'u 
0 ... d,_ll.. ~ 
~1'1..11U1'UVI 'fl11Jn1~'11ll1li61~"'\Uf.lJ1 "' (fl) + {'U) 

= 30 + 60 

= 90 1u 
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m1u~uq-~ff't)lqpe~TI~H~H1uhJtbu~,1iii~'li~nnrh.Jrr~,>~,1iutf1Lff1' u~1u~url''hnlty111 
u K 1lff~ 'II ut~::rl111U~1u, ~rji'1J ~l'lt-h'uhlilu fl1'l', ~ ei'u~vnhnu, uthu~ ,liii~.u~m'l' rhmf HUfl'1tff~ 'il 

'ri 1 llf ~f 11 ~1'1 ~fHl ff611li1'H:Iflf)tl 

~~ lJffl\ltyl 

(I lJ.fl.46) 

.nuhnhu 

1'u~uqflntyty1ttllJ ~,ufitJ'IitJmhn~~> iuifuqt~ntyqpl11u 
30 tlJ.tl. 47 (31 Yi.fl.46) 

31 1'u 

(3llJ.fl. 47) 

(~) == 61 iu 

~ .I ~ .'f ~ d • 
1'U'Vlllfll~llty111UU1ll'f'11lUll::fl111tltl 

iu1'1f~!u~l~t1fl1'i1~1u9it> ltJM 

( 1 ii.fl. 47) 

~lu1td'ua,~rumn,flthtli'u 
,1hnu 90 iu 

lfiHfll'l' A t1JJ~'UU(Jitlf11u~ t11n'l'lfl11 2546 ifutfAtYtlJ~!P1u~ 31 1iu11t111 2546 1::t1:mmhlihmu 
., .s ..& .:!t ., , , , A "'" ot_tt., , .J! • .. • 'I' II-" • ., "" .. ., ' '~' 

365 1'\.1 l2Jtlll1hltyty1f;t11'111~l'f1111Hll'f~11tl'I.Jl'f'U'V1 111J:t'1'1.J'UHl'llllillll'U'Ufll'l'fltlff11~ '" U~t1Ul~A9lliii~Afll'l'fltl11'll~ 

flg 1lll::td6ifUq'AnqfqJ11~11 (31 tiu1lfl11 2546) 4·:h~l'IU'I ,J.ilYl:Ul'l't11f~11tltl,i~~~fl~AoUAfll'Hlflnf1'1 ilf~i''I.J~l'l 
1q J' 4 .. "' • 1! , • "'1q ... ., J' d '-"' • , "' ... ' • " ..1 1" llUtl.:I1'U'YI 31110'11t12J 2547 HUfltlffll~ 'Uff1'U'YI111~fl'I.IAll1111ff'l'tl U~fJ11'tll~!J~ 1111'1'1111'iflff~11tl'I.Jl'f'Ufl~lill 

.. .. • 1! 1 ... '(."' 1' ,.P .. .. ..1 .. .. ' .l .,j ... .. • 1! 1-"' .... .. 
~iil'lllillfl1'1flflff11'1 l1t;~'l'I.JV1~ " tllUH1Ul1 111'Ulfl11 2547 11~ff1:Ul'ltlff~11tl'I.Jl'fU111~Aiill'l.ltlfl11flflff11'1 ll~'l'tJVH 

Ill 0 "' • l! ,.P "'~!II 0 • ..j., .. -" • .. <I 
1'1.119111U'Ufl1Hl£lffll'l 1'1 lli'I:'I:W:l1i'll'Yil'li'YI1~1UI~'t'll:lY1U'I'l~lill'l.lfl1Jty111fllU1tu~111l1i'lfllfltlJCVI'Il6~fl11J't11~11ft1'1 

Hnrn 6t1u ('\1) 

t 4 .., q.r Q,l" tl Ql .q .. .... d 1 . , 14 .., .JI d 
- 'J:U::I'lft1~~11~i'U0flll1fl1Uff'Utfflfftyqf1lfi:U ( 1 1Jfl'l'lfl1J 2547) tlnU'lHlU tlffi'U 11flfl'l.lflll1111ff'Jtl (31 

1Jfl'JlflJJ 2547) o01'U1U 3t1U 11i,~f'I.Jfll'Ifliiltll'l1f'I.J trl6~"'1fl~lU1UtY1U~,1i~A'Iililfl11rltlll'f1~J~ 11imf11ff~'il 
• A d r. • Ql Q,l .., .J.owr 1 , ..1 1 •.a ., ..11. d 

- 'J::;tJ:ni'IUflflfJVfll'Iff~1Jtl'I.Jl'fU'YI (fl) ~HUfi1'Utlfl'illfl1\J't1111~1U \Jff1\Jl1 JJ1Ul'l.lt1Un11ff'l"il ( 1 

QUtn'Viui' 2547) ii'l1'urlBui'u:ufl'I.Jifu~1H'~fu~l~l'li'lfiilliium'l'1cA' (29 flJJtnviul 2547) o81u1u 29iu 

~tl.Jo'_.t ..d--. Q,l t J! 0 cv ~ • ... 
- 'I::;V::;ml1'1'11'llllH1UI~l'fl::l19lA'I.Iflfll'l'flfJfflHfll\J1tu911lJ11MlfltuCVIfl111'1 ('II) 'il1U1U 611'U 

~1U1u1u~1ifi'unmlAtll1.Ji'u 11iLnu = (n) + ('II) ;· 

= 29 + 61 ( 90 -lu) 
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2.3 muhoili~'VIOflV 
.. .!!1 , 'JJ_'(.., 11 1 .. ... ' y d ... ... 3 
'Vt,-,l'HUl'\IVlVtnq"'tyt\J1 lfl',fnJ'OH flfJvt'ill'HIJ116f11Yl'l 1Ulf1J1'U Ul1::,6lfl'il,-,'l-3 fi-3\J 

1. vfu~ 1 m~m~ riefffl~AlJJtTty\lfl 1tf1mmm::vnmn:: i~fflll11tnhnntiedl-3 1tf'il'i -3 

4. 'HlnihfiJJ1W.:Jlu~~t:l-3fhtihtm"Iuti'1<UCJh>JJu11JfJJrnu'Hn·:nhnA 1'11'filu1wmJJ1W.:.tllJ~~e"' 

~hli'Jum~~tt\j UtrA~ l'Ultl'tlfH Bar Chart 

s. mnnl~'HnnJl'U un::~mff,,;'ig\J '1 ~~~~n'li'e~ (d'lih 

l;lJri'tlJi\11 1u~1.f!u ~ .J.J' 
1'U'Yit'I'U"]'fl 

Nam::'YI'u Hl:lfl'i::'YIU 

RutfAUtlJtlJ1 :·· 
.t . 
t'IUtfAntlJty1fl 

1~11 

I 
1.fi'mJtJ1V 

111:11~, ~i'U'Ull1tltl1~ntlJtlj1 
=na1~UtlJtnv11.l + ~u~ 
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2.s mt1htQ~·:nu'lh-1tl'li'l'fl1auhn.h-t1m1'-:~nnu9i' ~11J'HU-1ih:ml:U"' ounml:uh:u!hm1n 

i.:jilfvrQflfl1lrivtrh~ 

n'il1 :iat 11W1661 Qff\ljty1l lf ei' 1.l\~\~m:u1u~l1Qftlll\.l 'il '$ .:~ l F1 v11ifl'A1utt ~ft9111J th~tnw 
..f-1d 111'Yi~mw1~1:uvr\!.:jnem:u., 'UOf1111Ji1:ujjm,'ltJ~Ililf'HQ~fl11netY~11l'l.h~no1.lf11.l'uuiinml 

U~1.l'91111U'U61l~i'u~\~ llll~il11.Ut~t.lll'U1l1Hfl1lfi1'111W1'\JU16l>1Qfftyty1 

.,.d.. .rA .. !;It .. .., L ... ..\ .. 4 • 
2.6 fl'iWl11JL't1i!Jfl1ltl.ll>'Utl'U11J'ULlf'Jtlfl1tfll L'Hi!J A '1 ti'UL\.ItHJ.mllflfl111JNA'Hlt:Jfl111J1Jfl'rf'.i61l'U6.:j 

Jl 'II , AI 4 "" " "' ..\ "' , d Jl"' p 14 'p "' "" • 1-"" J/01 p , ' • 
Hlll~fll\11~ 'H'.il>'Wt)~fl1lWOU'H'lHOU fl'flfj'iU\JH 11JI'JO~'iUNfi9'111JflQ'H1J16 'fl1 l1f,jlU\JH 1Jtl11J1'.itl't'IH1'U 

ilfun'1&tl~'ilfi11Jfh11UR1uff'tyty1 ,A' ua::tl11fl{)11Vt'l:;ln6R'Ii'orrl~nih if'l '1· um~~111 hhnnfl''led1-1ftljflrl11 

'li'wA'u 111'-n 'il11 Wl'\J 61611'f'l1 ,Afi11J,r1'U 1t.11'U ~~l'H'J Lfifi~'Ufi11Jfl111JI111J 1::1'1'1Jl ~u nnu '1 , tl 
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DlA1Ji'Ufi8'Ufl111f.f'U8'U8'UrJ1Uf:nQi'Uqp .:J~ni1ettftA1t11'u 

uunh~ lflHn11 Cfl'Lhl'l!'H1~'l.hr11fl 

lCI'Utl ~~Anl1lflHfl11 
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't'lamnwannl'Jtll't'I'U~run'rilf111~1'Uft8i.f~l~'fiHUt'I::U::'rtl'U 

cl sJ A -v m 01 ' ' ~ t .- 01 01 4!1 
1. '11\J'VI~tl.:J i'll'lfiH'I·:nlfl'nh~Ul't'll~tJ10\J l'tfiJ '11\JOtltflH'If\J~'IJtlll, 1tYfJfl~lfl{)O , 

'lt~.:~if'Um.:~ani'-3. vfu'V11.:JMUfl~n 11ffl'1u1tu11fl1n1m'l~v.:a.:a1uufla::'l1Vm1uK1ti11111111nu lr;wfl'1u1w 
0 -6 "' ' I! - ' t .,.: 

~l1ml1\J11Jlfi'Jtl'l,-,n1'111JOfJ'CY1l'I'VIH'Utl-3~11Jilf111U~fl::'lf'U ft'I'IJ.-

Jf."' ' 'I! t .. • A "' , I J} ' 1.1 Q1'U1'1111HltlnB~hl'l'lf'U'Wlml nU1't.llfi'Jfl'l'iln1 1Jt.lfltln11 5 'Jft 

1.2 ~i'Ut'H111·n'IJritm!1.:am.:~iu 1 ,)1'U1'ULf11t~.:a~m,th!vun11 4'ffl 
' ~ 

1.3 ~i''U1'11111'11Unt~tYfwiu 2 
o • "' , 0 !II I 
,-,1lJ1'Ulfl'lM'iln'i 1J'1Jt'llln11 3 'Vft 

1.4 ~i''U1'1111H1urifllYfnvmiu 3 ,)llJ1'Ulf11t:~.:~~n"I1~.h!vvn112 '(fl 
Jf."' I J! t 

1.5 ~11JI'H111'11lJOtltY11'1'111'1'1f\J 4 
_p a ~ ,,SI I 

'U1\J1'Ultl16'1'Un1 1J'Ut)tlft11 1 "~ 

4 2 • ' -1'111Jl~tY1J llJfl'l,-,10"tH1J1~rJ:::l1fl1fl1'l1J1Jfltl'Ufl'i~ 

2. .:J11..1~ihfi111tu-11'U~h-li~JJ1n t'liu -11lJ,j'fll'll1 nu::mmi1fl1'3'lltl-1-11'Uft1Jfi'A1Jlnn·h 

.:a 1U~'Utl11 i 1ft oNnn1n1mnn·Hl uti uiflLrlu Jl'U i u m'l' n111 u fll1fl1li 1m 1 

3. naut111.:a1u~utl11fl'uvm .nufiufifl 11;t~.nurimtf1.:JlY:::'Vllu mf1uflm& hfiinn1 

t~1uJJnn·riaut111ri111i'm1utmih 1lfl~o un:::t'111u:~.ri'lY~riolY!Hiflumn 1 i'u 
. it/ cl 1;1 ... t . d Ql 

4. 'll'U Pnme Coat 111tY1'il'IHN'Il'U Base 7 1\J, 'll\J'If'U Btnder Course ltYl'il'tHI-3'11\J 

Prime Coat 7 1'\J 

5. ,,utJi'mJ1'~11Wil1n 2 'lin.:J,-,nn trl\..1 4 '!fn.:J'il-s1n ua::~1tfluin.:Jnet-rfHflf.:Jatff1u 

uHt1mrlu.:am'I1ln1llrlnurielYJHemf1u11~, 1'1ftfl11t1rnli1m'I1lh.hnu 3o 1u 

4.. ' 1! '1 , .. 0 .,.: 
6. -31'1JV11101'3mHhl.:JtYtvtlti'I111fl~ \Nl'UVIH lffl11.J1tu ~'I'IJ 

.. .I ' 1! .l "' .., 
6.1 flfl'3::u:::mnn1n1'3f1tltYl1'ltY:::'I'l1\Jl~H'Itl2 1lJJUJm/111J'I1'U 

6.2 ~1 'U 1'Uli1Jo.:j l'l.l flt:l fff Htft'W1Un'1111'3 tll~ll lff'11 11Jf1111Jt1tl~Jtlll t'ltl11ll1::lY1J 

.,j.,. bJ ' .. t 0 ., o I 1f .J' , o 01 1 

6.3 -31\.!VIH'Vl1J1J1111J1\.! 11llf1'1J'If\J 1 'il1'U1\.!1'U'VIlfl110tllYlHlY::l'n'UI'Iil'l 1J'I.ltlrJn11 

ISO -Ju 
.dct t Go 0 '-' ... f I J! 9} , I )o' t o.o 

6.4 '11\J'VI1-1'¥11J1JU11Jl'U'If'l.l'l'llfJli 1l1\.!11J1'UTil01lOiltlil'ltft'Wl\J~f)\l lJ'I.lt)fJ011 270 1\J 

6.5 mtilmmi1m'I.:J1'U111~111nn1H1UtY::vt1Utldutf1 ,rl9ftmriena111l'41Utf::vnuvn 
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"' "' , JIC. ... • ... J 
7. -31'1..1ltlfti"H~ 'HfHI1'Hil1~:::fJ::11f!Ul12J1~1-3'1..1fl1~1'1..1 ~-3'1..1.-

7.1 'Ht~'W,1hfiu 10 ~1'1..1'1Jnl 11fnnnhm'l,1itn'W60 1'1..1 

1.2 1-3&~u&n'W 10 a'1'W'IJ1'tlufi11itnu 20 K11..1111n 1'tfmmi1m'111i&nu 80 1'1..1 

7.3 1-31~\Jifl'l..l 20 tf1'W'IJ1't'l 
, 11 ..2 ,.... ... 
11l1fl1JI1fl1~ 1J!f)\J 100 1'1.1 

A ,P..s ., .I , JJ • ., ,l 
8. '.i::v::nnltNtl Trrl'H'.illt)'gi'I'IJ 'Hfi1'W1W 'il~'l.l.-

8.1 i'l..lif'W~Nuflm.Jn;Jil.itnu 6o i'Wtil 

, .K "'-• , • "" ... ~ 8.2 'W'Vf'I.J'Vlw'l..l"n'Vn umu 90 1'1..1/u 

, .K ..;_, ... ... .. .. ,.~ .... 
8.3 u-wtJ't'li'I'IJ"n1'mJ1n <mrm: 'ii.A'S1'il, 'ii.'Vf·N1, 'il.':i::uo.:~, 'il.'il'I..IYI'lJ1) fl'ill'lH1 ,., &lJtn'W 

120 'Wtil 

.... .a 'I .. d,ll ... ,.~ 4 .1 4 lit ... t 
9. nl11UJI-3tl'W &'llVUfllJl1fltH'1fJl1Hlf11'11ftA1 l11l'UJ'1::fJ::l1H1Tt1fl1'1A11Jl.:!OtJ 1'\J'WifllJtJ'U 
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"' 
. ~ . 

0 "' Mlltu::.:jl'IJ fltH1'1Jfi'01'1J 11'1J1tl 
flUI'U 

1 .mnmil1'1!flflt:J 

'IJl.llftl'Ul 11,000.00 911 JJ. 

'llt.t1Amn~ 11,000.00 fl'i.JJ. 

"' 'IJ'IJ1fi11'1Jfl 7,000.00 m.JJ. 

2 
.. .. 

.:jl'IJflftfl1JVI1.:j 
... 

"' fi'IJ 600.00 ~'UJJ. 1i1'IJJ'Jf1fl .. .. 
11'1Jfj 1,100.00 li'U.JJ. 1illJJ'Iflfl 

... d 300.00 ~'U.JJ. li'l'Ul'lfl;j 11'1Jll'IJ.:j . .. .. 600.00 3 .:jl'IJA'IJOJJfi'IJl'IH fi'UJJ. II'IJ'IJ 

"' ., "' 4 .. 500.00 nu.JJ. mlu 4 ~1'1J1ff~flfllt16fl HHl'I'IJVIH \']fl'l'.:j 

.l ... 290.00 
. 

5 ·H'IJl'lt.tVm 11'1JflQfl fi'U.JJ. II'IJ'IJ 

nt.t111th-m \']fli'-3 i1utllJfl 310.00 
. 

6 ti'U.JJ. li'IJ'IJ 

7 -31'1J llfltfl.:j htlJJ1fl'fl 5,000.00 fl'i.JJ. 

8 .:j1'1J11A61-3Ul'ltlltffl 3,500.00 fl'I .JJ. 

.. 
9 -31'1Jfl1l'IHU'U'U'lJ1.:j 

, .. .. 
4,945.00 fi'I.JJ. ~\Ufl61 

" fftH'liu 2,730.00 fi'UJ . 

10 .:j1'1JFh'riHU6ff-nfl'ri'flfl'Ufl1fl 

.i w ..... 
ltl'HNN'fi'JJ1!6ff f!VIflfl 430.00 

.. 
m.l . 

~fl1ueu~avf;in11t.t1 s "11JJ. 3,500.00 fl'J'JJ. 

11 
c. £:!11 ell d 

.:j 1\.IH'lVIl-3 fltl\.1 fl'Ifll tr'l JJI 'tTfl fl 

.!I "" ltl'S6-3 NffJJ flt:lt.lfl'IA 175.00 fi'U.1J. 

~ibfltJ\.Ifl'1fl'l1'\.11 25 "11JJ. 875.00 fl'UJ. 

12 
A .. 

.:j1'Ul'I1JV11.:j1tf~NffJJ Stabilized base 
. 

300.00 au.JJ. uut.t 
., ~. ., . . "' l11HW11PJ 1. tJI'Inmlvimuu1.fd111ltJf11lJ"lW111U1'\.11U'I'i1m'i1'11llntlJtlll dlHfu.nufium .. ma::lfiHftfl.:jfhm-3 

• .. -~ .JI .. d d "' • ., 
lll'U"l'U"l'U-,(I-l1'Un1'111U-l1'1.11Uflll'lflfi1Lfl:mu 'lllZ'U1111'i"lllfllt.I'HfH 

2. 11\.bt.J au.lJ. 1i'i'Hit1~ &r!U'H'Ihll fll.l.JJ. mh.1 l'UrfllTI'IllllJJ'lfl;\ (Bank volume) 

3. ·•-nht~ au.JJ.mlu &flu·tnhu au.JJ.m.iu tnU'Ha~m'il.ll>niu (Compacted volume) 

4. ~lU"lu-i"llJJ~vimufitr}u;\fl 7 .oo 'lfll.tiu 



"' 'liu'lleu 
0 .. 

Alll.I'Ufl1'l' 

D 

D 

D 

D 

0 

0 

0 

0 

0 
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uuuv4oiu 

.fi'oufltl'Un11'11B'UUltlt11QUqJ'!I1 -3A'H1tll1Afhtl1u 
~ 'I I "!11'1 I ~ 

lll8.:191fl'HFJA.:il'UI'U'If'Hl'flf1flli'IU 1'HJJUft~D'~fl11'Ufl 

fflV .................................................................................................................... .. 

u11i'YitM'l'l ............................................................................................................ . 

'l'ltffll'l' 1.A.U. 'H111VI'I1~ 

nllulntyt:y1 

flUl"1 'Uf.lfl1111i11Jjje/tf'1111''11QA 
• .. .,j d ,. ..J 

1:::'1111'11'1J'YI ..................... n'l U'Yl ........................ 

1 tlH m 'l'"'' u l.:~ ~f ul1'1 'Uti f11U.li11J tlv1tf" 1 'lfli~YI 
"11J '11 u ~ a~mr 1J.., 

~f'U~VI'IItlff.S1Uff'Yii'UV1r.l{)l~ffqjtlJl 

~l'tJlH'UV'UVltlmtJntyqJl&l'lumn ....... 1u 

1 .. "' rJ ., tl'l''lfll'l"1 VHI11tul'Umom~fftyt)p 1 umn .......... 1u 

tltu:::fl1111fl1HI111li'mfff~ 1u·nU~l~nflfff1'1 
... 
VHll'l'flll 

'lltJlvmqff'tyqpd~lumn .......... 1u 

ntJ'I1Uflutlfiu1l~lu 
'Qld ciQI.d 

'1:::'1111'11U'YI ........................ n.S1U'YI ........................ 

nTun"''tne'la(,.,t>.;a-nu W1ll'Jtu1'1lt~lvtn~ff't:yf.Yl 
... . tl"' fl "' 'lfi'I1Hlllflfll m 1 umn ................ 1u 



" 'li'l.lflEJtl 

~11ihJn1'l" 

D 
D 
D 
D 
0 
D 
D 
D 

D 
D 
D 
D 

D 

D 
D 
D 
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uuu"eill 

,11..1fl6Ufl11'Utl'U!fltlE11Qfcyqp ~~111fUtflfll'l.l1u 
A, .a. u~ A~,~ 
tutJ~illntnA~Yinnu,uvmnnea~H 

ff16 ........................................................................................................ . 

"'"' .'ii U':illfl<IJ/111~"1 .............................................................................................. . 

116fl1l 1.~.tl. 

dll'l.l1ntyqp 

,.,r ~iluu 4'~ &'!l'1Vhnu 
~.,~ .. A'.J ':i\J WIIEJHJ1J6\JV4'1.lfl 

"'il A'..l M'I.H 61Jfl\JV4\JYI 

ol"'f ~ rt ., ~m l.:J'IIV'IItJ1V61~ qJtyl 1 umn. ...... 1'1.l 

~i\nhm9'~1MfJ~A'\iA I 'lltlff~1'1.lffl1f 
,/.c.df J '1 o W q;~ 'W'I.lYiflt'lff 1.:1tl~ 'l.ll'llfl{)1UltJ ...................... 'IHM1~ .............. 

tl ,4 ""tJ ... "" - .. "' ... .J 1:::fl1fl'W'I.l'Yl 1::ff1JfltiV41JfldJ (f,!'Ylflflll) 'Q\JmWl'l.l'Yl 

~.:~11i'A ................................... n1t11e ....................................... 

.d.~Q,Iq~wd a Q;IOIQ,QAICI,QI.d 

&';ill ummufl1'1.!YI..................... tl~flfleJYtum'Ul'l ............. 

ifl'HflW'I u{~~i'u.a'1~1,r1\hm..! 
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