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1~foe:it1ii'~..:iu'\.J'j r,mru bbii'lr, b~'W'\.J'jr,'i\'1..:i1\?l Vl1el 1~foe:it1ii'~"illf11"1rur,~~l.l'W~11 Viv\'1~ru ru11~ 
q q d!l v v 

@lo. ~fo~1..:i~e:i..:itl.l)u~b~mnu tl1Vl1.!nm'j'lfJf1'U'U'\ll1..:iV!fl1..:i ~1l-lvi'Vl1..:i'j1'1Jm'jn1'\llt1\?l 
1\?lml°l~..:il°l.Y\?l 

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

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

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

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

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

<9)<9).D ·---------------------------- ---------------------·--=---------------------------------------------------------

b'Wmruvi ~el..:J~\?l'\1!1~1ii'f1..:J1'Ubbflr,VJ'vrn.&11°l'l11 erfu~1..:J"i)r,~el..:J~\?l'\1!1b iXbb~1 b6'f~"il.f11tJ1 'LI @:'.ct l'W 
~ 

i!u~..:i bb~1't1G1..:iml-l 1 wKruru1 bbii'lr,"i)r,~e:i..:i~\?11 Viilb 'l"lV11 brnr, bb6'1..:i6'111..:i~G1e:i\?l"iJ'Utl1elulnl"lu~1,nl"lml-ll°l1'j bbnmru el~..:i 
v v ' 

6'f m'U~~"il~ nel6'111..:i'\1!1el~ \?1V!1~1un..:i1t1 bbii'l r,~-Wn.rr1m11"iJr,~e:i..:i1~fom ll-l b ~'W'llelu"il1 n e'.l'11~1..:irieit1 
~ 



e'.i'f 'U~1..:iilviu1~ ~~1Vl11'1tl'U~llfleJ'V'l'lJ'W1mfl~e:J..:i EJ'U\9l1.ii-Wmm11 ~ ,C.:oo ~. ~. ~i16'1m'V'l 1-li..:i1'U 1~~ 
" 

famummrn\9l"l V1iivi~ff'il\?lvi:::but1'Umbb~-l1ii bn'U (9) ti hicJ'l1'Ufi..:i1rn~:wv\'1..:i1'Wm:wirqJt;V,'1 '11m'U ___ -_ ____ rl''U 'V'l1B:w 

'V'l'Uf1..:J1'U-rr'U'l ~?!1V1f'U b~1VIU1~'lJ€l..:Jfli:WV11..:JVIG11..:J b 'U f111flTUfl:W..:J')'U~1..:J b Vl:!J1ffo6'111..:iV1~€l6'1:::'\"l1'U\9l1:Wi1 ruru1 Jf ..:i bb~ 
l'Ub~JJ..:i1'W"il'Wbb~1 b6'1~"il b\?lt1e'.i'f u•.11..:i b U'Wer e:ie:inf"i11'll..J1m~ mn~J1i('Ub~m 'V'li9..:i J1:iT'WVl~B~'U f"i1e:i::: 1 ~~., f"i1'1i eJ:W 

" " f"i1~1..:i brn:::f"i1~1..:ib11;11'lJe:i..:i'V'ltJ'n..:i1'U-rrm~..:i ............ -. ........... fi''U bb!;l:::~fo~1..:i~e:i..:ifo~\?l'lle:i'U1'Wmru~bn\?lm1:wb~t1vi1t1 
Vl~el~U&J b VI(?) eJ'W bn \?l;ff 'U"il 1 f1 f111b oU1'1tJ'U~ ~ ..:J fl~ 11 \iJ l 1 fl11:W b~ tJVl1 tJ'1 'U 'OJ::: bn tn:ff 'U n'U b~ 1Vl'Ll 1~ 'lJ eN f1i:WV11..:JVl!;l1..:J 

VI~ e:i m:wvi 1..:ivi1;11..:i bb1;1::: b ~ B'Lh::: 1t1'lltl 'lJ e:i..:ivi 1..:i11·v m 1 \9l1:wi.Tt1V1'11..:i~ ei ?11'11n..:i1'U b!;l'lJ15m1 fl ru:::f :O:W'U \9l ~ ~ 6'I 1. 
"' 

o~mn/ci~C9l~ 1;1..:il''W~ (9)c:;; mf1{;)1fl:W ~ct~b"ll m:wvi'1..:JV1ffM6'1..:i1'U~Vlt"il:::bbm'lJb~:Wb~m~ei'U l'lJV1~e:i~1..:ii1qJt1]1\9l'1:!J~ 
" bVl'W6'1:Wfl11 

(9)~. bU'WV11!1~'lJe:i..:ie'.i'f'lJ~1..:i"il:::Me:i..:i'lJe:im1t11;1~bBf.J~ bb!;l~\9l11"i16'1e:i'lJ6'1m'V'l-ife:ibVi"il"il'1..:i'lle:i..:i6'1m'W~~Me:i..:iv\'1..:i1'W 
" " 

be:i..:inei'Wm1~'W'1le:i..:i'lh:::mm1fl1 

(9)Q1. m1'\.Jfm1fl1f"i1..:i1'Unm'l11..:i 

m1tlf 'U11fl1f"i1..:i1'Uri e:i6'1-r1..:im:w6'1 mm1tlf m1fl1~..:i1:::u1 'W-V' e:i C9l.ct "il:::t.!1m1'lil 'Wmru~ ri -1..:i1'U 
" ' ' " I i.I -=i .::a d 

f1€l6'111..:J!;l\?l!;l..:JVl1Bb'V'l:W'lJ'W 

®. m1'1Jei b~'Ub ~:wr11..:i1'Wnei6'1~1..:i\9l1:w~ruru1 bb 'U'U'\.J-rm1r-n 1~d b ll'Wviu1~'1Jei..:i e'.i'f'U~1..:i~"il:::~ ei..:i b1 t1 n1e:i..:i ., ., " 
mfl1 'Wrl1Vl'W\?l cio l'W i1'lJ~..:Jbb~l'W~e'.i'-r'lJ~1..:i1~~..:i:we:im1'W..:Jl\?l6'1\?lVi'1t1 vi1n'W''Wrl1Vl'W\?ld1 Ubb~1~fo~1..:i 1iiil~vi5vl 

" ' " 
"iJ:::b1f.Jf1~eNb~'Wb ~:Wrl1..:J1'Wrle:J6'1-r1..:i"i11f1~l1~'N1~Bf1~€l 1 tl bb!;l:::mru~e'.!'11~1..:i "iJ:::MeMb~tlf1b~'WA'W"il1f1 ~fo~1..:i 'l ~~11 

'U 'U 'U 'U 

~1..:J~ bU'WA°G1ruru1~'Ub ~fl f1b~'WA'W"il1f1erfo~ 1..:J b\?lm ~1 Vl~e:Jb ~~f1A 1..:J1'W'lJe:J..:J..:J1\?l ~€! 1 tl VI~€! 'l ~~f1b~'W"il1f1V1i:1ntl1::: n'W 
'U v <ti 'U 

Q.I i.I I .r:::::il 

6'1t1Jt1J1 bbG1dbb\9lmru 

h m1~"i111ru1r11m rub~'W b ~:wvi~e:i1;1\?l bb!;l::: m1..J1 CJ b~'Wb ~iivi~e:i b1t1nb~'UA'W"il1n Mu~'1..:im:w b~ e:J'W l 'lJ'lle:J..:i 
" tr t1J t1J 1 bb 'U'Utl f m1fl1 h1 M e:i ..:i 1~ f 'lm 11m1"ii6'1Brnb1;1::: b ~'U'lleJ'lJ"il 1 n?l1un..:i'Utl1:::m rubb!;l::: 'l ~~ e:i m 1~ "il11ru 1'lJe:i..:i?1-1tT n 

'" 
tl ;'1 """' ..:J'U 1::::!J1rub u'WVl?l'lRl\?l 

?lmm1tlfo11m (?l\9l1f"i1 K) "il:::~ei..:ifl..:ivl~1:::~uvlri'1vi'W\?l 11l'Wi°''Wbb~1b?l~"ilm:w~ r\'1V1'W\?ll 1l 'Uirruru-1 
'U 'U v v 

vi~e:imf.J 1m~fl~b1m~m:w1~'llmf.Jeiein 1 'll b\?lfl"il::: 1-li6'1m'llei..:ivi1..:i11'lJm1~1~1:::'lJ 111 'W-LJ'e:i C9l.ct 
" ' 

tl1::: b.f1Vl..:i1'Wrl e:i?l-r1..:ibb!;l :::G'l\911~1.U n'U~ruru1 bb 'U'Utlf 'U11fl1 l~ 

1 'Wm1~"il11ru1 b ~:wvi~e:i1;1\?l11fl1ri1..:i1'U~1..:i b Vim ne:i?l~1..:i 1 ~r11mru\9l1:w?l \911 ~..:id.-
" 

P (PO)x(~ 

p 11fl1 A1..:J1'W ~e:JVIL11f.JVl~e:J11fl1A1..:J1'Wb U'W..:Jl\?l~"il~~e:i..:i..J1f.J 1 ~e'.J-r'U~1..:J 
" 

PO 11fl1A1..:J 1'W Me:JVIU1f.J~e'.i'-r'U~1..:i'\..J1~:w~ 1~ Vl~e:J11fl1 A1~1..:J..:J1'W b U'W..:il\?l 
" " 

zj.,:i1:::'U11l'Wi1ruru1bb~1bbMmru ' ., ., 
' ' 

K ESCALATION FACTOR V1Vi'n~1tl c.: % b:We:i~e:J..:Jb~:Wl"11..:i1'UVl~€l 



.:i1'1..!eJ11'll1'a V1mfm.:i1?1Ten1"11'J boU'U ~vhm'J b.:ib~tJ'U h:rvm1·u1"1 V1t1vfo ~~fl VleJU'J~'llii 
e:i~"il'U'Vl{ ~iJb'Wb~tJii ?1'Jd1tJJ1 b.:ie:i1V11'J 1"1~.:i1?1t'l h:inw ~1 bU'U~'U bb"1~1'1XV1mtJm1m1iiil.:i ' 

Gl .Gl 1 '\l'l~1 bb"1~mm 'Jm'J"il'Ufi.:imtJ biJ'U"'iJ1V1ti1tJ bb1?11ih1iiii.:iV1~t1 bb '\.J"1.:i bb"1~'J~uu 1 '\l'l~1mtJ b 'U'\J~ nru 

Gl. Iv U'J~'\.J1'llt1.:it111"11'Jm'J"i!Uii.:i'Vie:i bil'U ~ 1V1t.!1 tJ bbl'i1ih1iiti.:i'J~uu'\.J'J ~'\.J1.n 1tJ b 'U'\J~ b 1 ru 

Gl.m 'J~uu'Vie:iV1~m~uu?11tJl'l1.:i 1 ~~\?1V1~e:i~.:ie:i~1 'W~1'U'llt1.:imrrn b'li'W 'Vie:iu~ue:i1m\31 'Vie:in1'1J 

?11tJ1'\l'l~1~1V1~'\Jb1"1~t1.:itlfommP1 ?11tJ~t1~1 "1"1"1 
" " 

Gl. cs: 'Vl1.:J'J ~'\J1 tltJ1'lJ e:i.:i ti 1 \P11'J"il'U il.:i 'Vl1.:J'J~'\J1 tltJ1.f11 tJ'UeJ fl 

Gl. er ~1'\.JU'J~ fle:iu~~1 b u'W~1V1~ue:i11"11'J bQ'V'!1~~1'U~ ~\?"lnu e:i11"11'J 111ltJ ~e:i.:i?1~1.:iV1~eiuw fle:iu 'V'!~e:iii num'J 

ri t1?1~1.:i e:i1m'J bbl'lhh1iifi .:i b\Pl~ e:i.:i"'1 mVI~ ml"1~ e:i.:iiJ t1fl"1vl'l11m'\.J'J~flt1'\JV1~t1&1 \1l~.:i b 'li'W ~'\l'lvf b\Pl~ e:i.:il"1e:iii~ 1 bl'l e:i{ 

b1"1~t1.:i?1uJ1 bl"1~t1.:i'\.J~ue:i1m\l'1 ~11l"1il "1"1'1 
" 

1-ifall'l'a K = o.lmct' + o.<Ol~ It/lo + o.@o Ct/Co + o.cs'.a Mt/Mo + a.<Olo St/So 
"' 

- 11iiul1leJl1lbbti'U b~e:i'W 1"11i1t1.:i A'Wl"1"1ei.:i A'W~ml1 A'U'Vl1.:i zj.:i~e:i.:i11i'bl"1~e:i.:i~m b1"1~e:i.:i:nt1fl"1'\.Jlju~ 

~1Vl~'\J fl1'Jflil~'U 1 'IXVlm tJ1"111ii fi.:i fl1'JfliJ ~'UVl~eJ'Vl'J1 tJVl~t11'?1l1l~ 'U ~ii fl1'J mul"1ii \Pl ru?1iiu&i'lJt1.:i1'?1l1l 
'I 'I 'I 'I 

tT'U I bb"1~ii.LJ'e:ir\'1V1'Ul1lltl fl1'Jflil 'J1iJ~.:iii flWUl1leJl1l bbU'U b\?"ltJb1i'bl"1~ e:i.:i"l1 m bl"1~·e:i.:i:i1t1fl"1b~ e:i 1 V1'1\9l'm1?1'Jjj1'Ul?l1il~ 
n1V1'Ul1l 1 i'b 'li'Wb~ mnrn1'Unei?1~1.:i t1'U'UV1~e:i b zj€l'W'll"1 U'J ~'Vl1'U 

~.:i'if1'1X'J1iJfi.:i.:i1'UU'J~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbii1~ SHOULDER 

1-ifat~':i K = a.mo + o.@o It/lo + o.G::'o Et/Eo + a.Imo Ft/Fo 
"' 

1m.1m .:i1u~m~1:1.:i VlmtJil.:i .:i1'U~'U'lJ'U1\1l 1V1aju1mb~tJ.:in'UbU'U~'U1 '!Xbum~butJu "il'U 1~m1iiV1m~~ei.:im'J 
111l tJ 1 'U'li e:i.:i11.:i'J ~V111.:i~'U 1 Vlaj "ii~ bb'1Jii\9l'1tJ~'U8 eitJ VI~ e:i m111l'lJ'U111l \?\ 1.:i 1 bb"1~'Vl'J1tJ 1 'IX b~ ii'li e:i.:i11.:iii fl1'J1"11 u ~ii 

l"1 ru?1iiu~'lJe:i.:i1'?1l1l bbii1~ii.LJ'ein1V1'Wl1l15LJ fiu&i111ltJ 1'1lbl"1~ei.:i"'1 m bl"1~e:i.:iiie:i niil Vl~e:i bb 'J\11"1'\.J brn~ 1 '!XV1mtJ1"111m1iiil.:i.:i1'U 
' ' :..J 

~'U~ .:i \11'\.J~'U b ~ tl\I tJ 1 bb 'Ud VI~ eJ-:11'\.J~'U b Vlaj~ii ti' m~ru~\Pl~ 1 tl\Pl~\I fl'Ub ~ eJU tl\I n'Ufl1'J nt1l b '1J1~~ \l'Vl G'lltJ'lJ ei.:i G'l 1 (1) \?\~\I bbiil~ 

1-lii=t~'a K = o.G::'o + o.lmo It/lo + a.Imo Mt/Mo + o.lma Ft/Fo 
"' 

tm.r;n .:i1'1..!b"il1::-a::but1l~'l..I VlmtJil.:i .:i1'Ub'11~'J~bU\1l~'UYr11LJ 'J~tJ~'Vl1.:J'LJ'UEJ1tJ 1'\.J - fl~'\J 'lb~mru 
1~bn'U iv nfabiil?l'J tJm1'm1'Ub"il1~'J~bul1le:i 1m~zj.:i~ei.:i11i'b'Vll"1'Ll1"1~'U?l.:i 

' " 
1oif6l~-a K = o.G::'~ + o.(O)~ It/lo + o.@o Mt/Mo + o.klo Et/Eo + o.@o Ft/Fo 

"' 



m.G> .:!1'U~1'Vl1.:! PRIME COAT, TACK COAT, SEAL COAT 

1-if~i;i-a K = o.mo + o.cs::'o At/Ao + o.wo Et/Eo + o.G>o Ft/Fo 

m.w.:!1'U~1'Vl1.:! SURFACE TREATMENT, SLURRY SEAL 

1-if~i;i-a K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao + o.wo Et/Eo + o.roio Ft/Fo 

m.m.:!1'U~1'Vl1.:! ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-if~i;i-a K = o.mo + o.G>o Mt/Mo+ o.cs::'o At/Ao+ o.G>o Et/Eo + o.roio Ft/Fo 

m.cs::' .:i1'U~'J'1'U'UIHJ'Un~i;ib1;1~m'Vi~ n Vlll1l'Jfi .:ii:J1t1'U'Uf1e:J'Un~i;ivi°1oU'b?l~m VI~ n zj ,:i'l.b~ne:i'U~1tJ\91~bbm-:i 
~v<=:S a v.d""' ad aci 

bVIG1flb?l'UV11e:J\91~bbm'lm\ilbVIG1flflmb'lle:JlJ\91\il (WELDED STEEi_ WIRE FABRIC) bVIG'iflb\ile:JtJ (DOWEL BAR) bVIG'ifltJ(il 

(DEFORMED TIE BAR) bbG'l~';ie:ltJ~e:J~l'l 1 (JOINT) ~.:i-d'1 iXV1mtJf111i111llfi'lbb~'U~'Ufle:J'Ufl~\91b?l~m VI~ fl'U~nrurle:J 
?l~·vn'U (R.C. BRIDGE APPROACH) ~1!'J 

1-i11;1i;i-a K = o. mo + o.G>o It/lo + o.m~ Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 
'U 

1 ~.at~ C:.C .~ c!i• .:::::1.::::.. aocv 

f;rl .~ .:11'U'VleJ'a~'U1tJ'U1f1 B'l.!n'ai;J bi;l'a:!..lb '\116'1 flbblil~.:11'U'UB'V'ln VllJl!'Jtl'I 'VI Bfle:J'Ufl';i\91 b?l1m VIG'i fl?l1V11rn1m~'U1 tJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:!1'U';i')-:j';j~'lJ1tJtl1fle:J'Ufl~\91b?l~mVl~n '11'U\il1\ilf1e:J'Ufl~\91 
v v -::. a o -=- Q.J • a.J c:::1 .<:::'>, a .:::::1 Q>, ~ 

b?l1ii b VIG'i m1.:i1~'U1tJ'U1bbG'i~'U1 n nm1\il fie) ?l~'Vn'U 11ii'Vl.:i.:i1'U'U mAJ nf1e:i'Um \91 b?l1ll b VIG'i n bbG'i~ '11'Uf1 e:J'U m \91 bi.'mJ b VIG'i n 

B
0

'UVi
0

ii1ubb 'U'UbbG1~~n'l.'fru~.:i1'Ufl~1tJfl~.:ir1'U b'li'U .:i1'Uue:i-vrn (MANHOLD) vierhrn?11tJ 1 'Vl1~'V'lvf vie:i{e:itJmtJ1 vh~1 
'U 

bU'U~'U 

K = ci.m~ + o.wo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m.b .:11'U bf1 -a .:i1;1·h.:i l"lel'I..! n~ i;i bi;l~m 'Vi~ mrn ~.:i1m~ B'Utl 'Ui;J~ .:i VlmtJ fi .:i ?l~'V'l1'Uflel'Ufl~ \91 b?l~ lJ b VI~ n 

bl"l1'1?1~1'1:01'\.J';i1flf1el'Ufl~\91b?l~mVl~nf1eJ?l~'l/'l1'U (R.C. BEARING UNIT) vimVl~!'JlJfle:J'Ufl~\91b?l~mVl~fl (R.C. BOX .... 

cu LVERT) V1m'1.:itl11m-:1?1{1.:ifle:i'Un~\91 b?l~m VI~ n b zj e:J'Utl'U\91~-:JfleJ'Un~\91b?l~m VI~ n vi1bVltJ'lJb~e:JfleJ'Ufl~\91 b?l~m Vl~n 
' ' ' 

bbG'i ~~.:i ri e:i ?l ~1-:i B'UViii~ n'l.'fru~ fl~ 1 tJ f1~.:i n'LI 

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

m.in! .:i1u bfl -a .:11;11'1.:i b 'Vi~ n Vim tJfi.:i ?l~'V'l1'Ub VI~ n;;i'1V1f 'lJl"l'Ub~'U'111ii tl'U'U 1m .:i b VI~ n;;i'1V1f 'U&1\il~'l'\.J1 tJ 

"iJ11"il1'lliJ\il bb 'lJ'J'U?l'I b?l1 b 'V'JVJ1bb1'1?1-:1 b?lllVltJ b?l1 b '\ll1VJl'li.J Vl~eJ-:!1'\.J bfl';i'I b VI~ fl~'U~iJ~ fl'l'fb\.!~fl~l!'Jfl~'ltl'U bb~biJ 
'U 'U ' 

11ii~.:i.:i1'U&1\il~'lb?l11fl1-:i bV1~n?l1tJ~-:i'lle:i-:im11 'V'JV11~1m.i~\91bb 'Vi-:i'lh~b'Vll'lb 'VltJ 

1-il1;1m K = o.w~ + o.G>o It/lo + o.o~ Ct/Co + o.wo Mt/Mo + o.cs::'o St/So 
'U 



'Vl~1~.yj .L~1'U'!Jath°::'V11'U 
co:-.ct .:i1'UF1e:J'Un~1>113.Jn~b'Vl~mba::Fte:i'l..!n~1>1m~Ftae:i.:i Vlmtii.'i.:i .:i1'Ul"leJ'Un~1>1b?l~~b'Vl~n~-irn~Tw 'lleN 

b Vl~ neieinm bbtJ nr\'1m ru\?l 1.:iV11n'!Je:i.:i.:i1'UeJ1ti 'Vl1{JW'\.J1tiJ1~ 'LI Vl~eiei11"\1";i'!J~U";i~'Vl1'U'lh~ neJ'\.J'!JeJ{!b zj ei'I..! zj {jlJ 
" !K~~1 bbtJ fl~1tJ b~'V'J1~{!1'Ul"leJ'Ufl~\9l~{!fl~TJ b vi1iJ'U 

1-U''611>1':i K = o.CO:-o + o.IO>ct It/lo + o.l!:lct Ct/Co + o.l!:lo Mt/Mo 
·"' ' cv c:1 ct o c:11i1a.1 cv 

0 
IOJ 1il GI o A' '; Q tf 

~'lJ'U':i1Fl1'VlFl1'!.J'H),!\>l1~~(9\':i'Vl '!JnU'61QJQJ1bb'UUv'1U':i1Fl1 ~ 'ij)~'Vl1'lJ'!.JJ,~tJfl'1::'Vl':i1.:J'W1'1!'l.lt:.I 

K ESCALATION FACTOR 

It = ~'lJU':i1Fl1~U~b.flFIVh1u'!JeHU':i::b'Vlfl 1'Ub~e:J'Uvi6'l.:i.:i1'Ubb11ia~.:i1~ 
lo = ~'lJU':i1Fl1~U~b.flFIVh1tJ'!JeJ.:JU':i::b'Vlfl 1'Ub~eJ'Uvibu~611e:l.:JU':i::mm1F11 

"' 
Ct ~'!Jil-a1m61ib~'U~ 1'Ub~e:i'Uvi6'i.:i.:i1'Ubbl1ia~.:i1~ 
Co ~'!Jil-a1F1161ib~'U~ 1'Ub~e:iuvibtl~611e:i.:itJ-a::mm1F11 
Mt ~'!Jil-a1F111''6l~rie:i'61~1.:i (bJ";i1~b'Vl~mba::'lib~'U~) 1'Ub~e:iuvi6'i.:i.:i1ubbl1ia::.:i1~ 

' 
Mo ~'!Jil-a1F111''6l~rie:i'61~1.:i (b.h1~b'Vl~mba::'lib~'U~)b'Ub~eiuvibll~611ei.:itJ-a::m~";i1F11 

' 
St = ~'!JU':i1Ft1b'Vl~n 1'Ub~e:iuvici.:i.:i1'Ubb11ia::.:i1~ 
So ~'lJU':i1Ft1b'Vl~n 1'Ub~e:i'Uvibtl~611ei.:itJ-a::m~";i1Fl1 
Gt ~'!Jil-a1F11b'Vl~mbe.l'Ub~t:.1uvit:.i~\9\1'UtJ";i::b'Vlfl 1'1..!b~e:i'Uvi6'i.:i.:i1'Ubb11ia::.:i1~ 
Go ~'lJU';i1';i1bbe.l'Ub'Vl~m~t:.1'\.Jvit:.i~1>11utJ';i::b'Vlfl 1'Ub~eiuvlbu~611ei.:itJ';i::m~';i1F11 
At = ~'lJU-;i1Ft1bbeJ'6lwaVi 1'Ub~ei'Uvici.:i.:i1'Ubb11ia::{!1~ 
Ao ~'lJU';i1Ft1bbeJ'61WaVi 1'Ub~e:i'Uvibtl~611e:i.:itJ';i::mm1m 
Et ~'lJU";i1Ft1bFt~e:i{!-:5'mbba::u~Ji'ru~ 1'Ub~ei'Uv16'i.:i.:i1'Ubb11ia::.:i1~ 
Eo = \i1''!Jil-a1F11bFt~ei.:i-:5'mbba::u~Ji'ru~ 1ub~e:i'Uvibu~611e:i.:iu';i::n1~-a1F11 
Ft = \i1''!JU-;i1F11tl1:U'U~b6lla'Vl~'Ub~1 1'Ub~e:i'Uvi6'i.:i.:i1'Ubb~a::.:i1~ 

' 
Fo \i1''!Ji'.i';i1mtl1:U''U~b6lla'Vl~'Ub~1 1'Ub~e:i'Livibtl~611ei.:itJ';i:m1~';i1m 

' 
ACt \i1''lJU";i1Ft1viei'lib~'U\9lbt:.1~'U 1'Ub~e:i'Uvi6'l.:i.:i1'Ubb11ia::.:i1~ 
ACo ~'!JU';i1F11viei61ib~'U1>1i.t:.1~'U 1'Ub~e:i'Uvibu~611e:i.:itJ";j::n1m1F11 
PVCt = \i1''!Jil-a1mviei PVC 1'Ub~eJ'Uvlci.:i.:i1'Ubb~a::.:i1~ 
PVCo ~'!JU';i1Fl1vle:l PVC 1'Ub~e:J'Uvibu~611e:l.:JU':i::m~':i1Fl1 
GIPt = ~'!JU-;i1F11vim'Vl~ne:i1uil.:in::~ 1'Ub~e:iuvici.:i.:i1'Ubbl1ia::.:i1~ 
GIPo ~'!JU';i1F11vim'Vl~ne:i1uil.:in::~ 1'Ub~e:iuvibu~611ei.:iu';i::n1~';i11'11 
PEt ~'lJU";i1Fl1vleJ HYDENSITY POLYETHYLENE 1'Ub~e:J'Uvici.:i.:i1'Ubb11ia::.:i1~ 
PEo ~'!Ji'.i-;i11"11vie:i HYDENSITY POLYETHYLENE b'Ub~ei'Uvibll~611ei.:itJ-;i::fl1~-;i11'11 
wt ~'!Ji'.i';i1F11mt:.11'V'lvh 1'Ub~ei'Uvici.:i.:i1ubb11ia::.:i1~ 
wo ~'!Jil";i11"11mt:.11'V'lvh 1'Ub~e:iuvibtl~611e:i.:itJ';i::n1~';i11"11 



(9). nT~A1mruV11ri1 K "il1n?ll?l1 1?11:w~m.':lru~.:i1'UJ'U'l 1V1i.-iJii'1b~'lJ~'lJu11mf?1t1lne:i?1~1.:i'lJe:i.:im~vi1-i.:i 
~ ' 

vnru'lJ~ 111m1.ff~1'U'lJe:i.:iu ®ctGno bU'Ubnru'li11'Um11"11mru 
"' 

®· m11"11m rumri 1 K 1:1'1V1fumruvl:iJ.:i1'Un e:i?1{1.:imnmh~b.nvi11:w e:iti1 mZumrn~ t.11 n'U"il~#i'e:i.:i bbti n ri1 
~ v v 

rie:i?1~1.:J bb~~~UJ~ b.flVl 1 Vf'lll1l b "il'U m:w~ n'l':lru~'lJ €l.:J.:J1'UJ'U bbm:: 1Vl?IEl11lA~eJ.:J n'U?ll?\1~1~fi'1'Vl'Ut11 H 
~ 

Gn. m11"11'U'lruV11ri1 K n1V1'Ul1l 1V1i.-iJvii'l'Llt.1:w (,)1 ~1bbV1'li.:ivin·lf'U1?1eJ'U 111lt.11JJ:iJm1i'.:ll1lbi'l'l':lbb~~n1V1'U\911 Vfvh 
' 

rn'll!K:w~'U5 (bu~t.1u bVit.1u) 1Vf bll'Ut:.J~?l1b ~"ilrieiu bb~1~.:iu1t:.J~~vm'1 urirunu~1 b~'lJri.:i~V1\J1 b~'lJ~:w~u5Ju 
~ 

~. 1Vf~"OJ11ru1b~m~:wV11ei~t1111r11ri1.:i1u "OJ1m1ri1~~~u"i11.:iv111Kruru1l?ln~.:inu~11"i11.:i b~e:iri1 K 1?11:w 
'U v v '\J 

~l?l11:1'1'Vlf'U'l1'UneJ?1{1.:itT'U 'l 1 m~e:i'Uvl ~.:J:W€l'U.:J1'U:iJrl1bU~ t.J'UbbUf;1.:Jb U'OJ1f1A1 K 1 m~eJ'UbUt11'1leJ'IU1~n1~1'nA1 
mnn11 ~% ~ulu 111lt.1u1b:tl'li'J1~1:'11'Uvlbnu @.'.% mf\'1u1ruu-rrnvlliV11eJ~l1lfi1.:i1ubbi;11bb~mru (1l1lt.11J.lfit11 ~% 
bb 1111 Vi) 

er. 1 umru~~~u"i11.:i 1JJ?11m111v11m1rieJ?1~1.:i1 Vlbbi;11b?l~'OJ mm~t.1~nm1 u!Kruru1 111lmlluri11:w~\91 
~ v v 

'lJB.:i~fo"i11.:i ri1 K \911:w~mM1.:i1 ~'OJ~u1m1m'Um1r-11mruri1.:i1u 1moii'ri1 K 'lJeJ'lb~B'U~t11Vf1t.1\911:weJ1~611:1J1:1J1 'Vl~ei 
ri1 K 'lJeNb~eJ'U~~.:i:weJrn1u"OJ°1.:i bb~1bbM'J1ri1 K ~-i1~1"0J~:iJri-1tieJt.1f1'J'1 

b. 1111~1 m~'Ubb~~~.:11\91 1 Vf ~1t.1ri'1~1.:i .:i1u~ eHu~1-:iv11l~ bb~~~.:11~ m:w~ruru1 l u ri eJ'U~1uri -1.:i1rn ~:w 
~ v v 

V1~Bri1.:i1u~t11~.:i zj.:i"OJ~r-11mru\~Mm~eJvi11ul?i''lJt111ri11'?1\91neJ?1~1.:i zj.:iu1mf\'1mruvi1ri1 K 'lJB.:ib~eiu~Gl.:i:weJrn'1u 
' 

'11\91'1'\.J 'l b U'U~ bb U'Uf.l'U bb~1 b~eJA1'Udll b~'Ub ~:w 1m Vf 'lJeJvl1A'l1:W\91 n~.:i b~eJ'I f111 b~'U nu?\'1u n.:J'UU1~:w1 ru 



·-\vb -

"N'ije-16'ttl-a~'bEJ"!l'IH'n.1n'U" V1irn.1l°l·nii11 'l.ll°ll°l61ti'a'aiJmV1~elu~'\Jl°ll°l61~ b'1l1 b?t'Wm1m Vl~el'1i'eJ ~'W'1i'mm.rn 
"' ' q 

1 'Wrn'a-;()l?")~el-;()1?")~1..:J (>) elVIU1 t.J..:J1'W'lJ ei-.:i f~ 11?1 b U'W~il~1'W bM b~ t.J 1:i.l1111?1 t.J'Vl1..:Jm ..:JVl~el'Vl1..:J efaii1 'W n"il fl1'j'lJ el..:J'\J l°l\0161 tj'j'jl.J rin 
..... "' q 

Vl~eli'.l ~'\Jl°ll°l61~'W~ b '1J1 b?l'Wel'a11°11Vl~el ~'W'1Jel b?l'Wel 19ielVIU1t.J..:J1'W'llel..:Jf ~,1'W 1 'W m11 b~ m fi''W 
q ..... 

fl1'aiJ~1'W 1r.1b~t.J1:i.l1111?1tl'Vl1..:J m..:JVl~el'Vl 1'1 el eJlJ'lJ eN'\J fl fl(;'\ 5'.i '.ilJ\?11VI~ ffU ~'\J fl A"(?) ..:i fl~ 1'loLJ 1..:i lfi''W 1~ bbfl fl'l '.i 
q q 

~'\JAl°l!;'\5'.i'.il.lmVl~elii~'l.JAl°l!;lr.1'.:i n~11iJ1°111ii~ii'W''W5fi''W 1 'W~ n~ru~ r.1.:i ~el 1 ud 
q q 

(@) il1°111l.J~l.l'W''W5n'W1'Wb~..:J'l.J1Vl1'a 11?1t.1er~l?"lfl1'.i Vl'W~1'Ller'11?1f11'j m'.il.Jf11'.ier'11?1f11'j er'l.J1Vl1'a Vl~eler:n 
'U q 'U 'U 'U 'U 

rl1m"il 1 tJrn'.i\Y11b i'.lm1'W 1 'Wn"ilrn'.i'llel..:J'\JAl°l615'.i'.iiJmV1~el'llel..:Ji'.l~'l.Jl°ll°lm1t.1V1~..:i :Wrl1m"i!V1~el?11ii-1'afl 1-il'rl1m"il 1 'Wrn'.i 
q q 

' ' ' Q QJ Q di Q.ai, . ~ c;f d q v QI v di 

'\J'aV11'a"il l?1 rn'am rn'a'lJ el..:J'\J l°ll°l61ti'a'al.l 1?11 Vl'a el'llel..:J'W \91 '\J l°ll°l!;l el m1 tJVl'W..:J Vl'a elVl!;l1 t.J'a1t.J'Vlb'lJ1 b?l'Wm1l°l1Vl'.ielb'lJ1r.J'W 
q ' 

'1Jel b?l'Wel~elVIU1t.J..:J'1'W'llel..:Jf~J'W1 'Wl°l'a11 b~ mn'W ..... 

(!vl il1°111ii~ii'W''W5n'W1 m ~..:i'Vl'U 11?1 r.1er bfl'Wvt'W~1'W 1 'WVl1..:ivt'W~'rn?11ilru Vl~elerb tl'Wvt'W?i1'W'l:i.l"'i11n1?1m1iifo 
' q 'U q 'I QJ 'U 'I 

~1?11 tJVi1..:iV!tJ?i1tJ-o51nri1 Vl~eler~elV!m·m 1 ~ni1 m.1~'llfwil1n1?1Vl~el'\J~,;'VliiVi1•11tJ°'i11n1?1 b utJVitJ6'11'W 1 tJ<tX1..:iVl'W6'11'W?11&Jru 
• q .. 'U q . QJ ' ' ' q 'I 0.1 

Vl~elVi1..:iVi'WG'l1'W"'1'1n1?1 Vl~el b u'W~~elVim1t.11Vlni1 m.11tlf'Vl°'i11n1?1Vl~el'l.J1'llf'Vliim·u'W..J'1nri1 Bm18V1~..:iV1~elV1mt.1'a1t.1~ b ~-1 
'I 'U q QJ 

b?l'LleJ'a1fl1Vl~el b oil1~'Uoilel b?l'W eJ ~€lVIU1 tJ'11'U'lJ €)\j.;{rjjtT'U 1 'UA'.i11 b~ rn ..... 

r\'·111 "N~eiV!tJ'j1tJ1V1ru" 1 vtV1l.llt.1m1ii11 er~elvt'Uzj.:i~ elvtmfi'Wn11~ elt.161~~ ?i'l.JVi11 tJn"iln1'atT'Ll Vl~B 1 'U cu q Q,I 'U q 'I 

eJ\91'a1~'W\911ii~~f n~1 \911m~ b iJ t.1'\J b i4'W?tl.ll°l1 '.i'Ll'a~ rnl"1 n1V1'W1?1 ?\'1V1fo fi"il f11'a'\J1.:i'll'a~ b.fl'VlV1~el'\J1..:i'lJ'W11?1 u . . 

(ml :Wrn1iJi.Ziiv'fo6ntJ1mrn~rw~1'lli'nm~V111.:i (@) bb"~ (Iv) 11?1t.Jer~1?1rn'a Vl'Ll?i1'Ller'11?1rn'a m'allf11'a 
'U 'I 'U . 

er~l?"lrn'a er'\J~V11'a Vl~eler:Wrl1m"il 1 tJrn'a\Y\'1b'Llm1'W1 'Wn"il n1'~'1JeJ.:1'\Jl°ll°l~'rn'.i'aii1?11 Vl~el'uel..:ii'.l ~'lml°l61'a'lt.JVl~\lb tl'WVi'U~1'U 
'U 'U 'U 'I q 'I 

1 tJ'IX1.:1Vi'U~1'WmilruV1~elV!1.:iVi'W~-i'W~1nri1 Vl~m u'W~~elVim1t.11 Vlru1 'W'\J~~'Vl~1n1?1V1~m.1~~'VliiV11'lJ'W~1 nl?"l Bm1r.1V1~..:i 
'I QJ 'I 'U 'I QJ 

Vl~elVl"1m1t.J~ b off 1 b?l'W el 'a11°11Vl~el b oLJ1~'W'1i'el br:l'Wel~ elVIU1r.J'11'W'lJ el..:Jf ~tT'Ll 1 'WA'a11 b~ m Vl~el 1 'Wti't.J nG1'l.Jn'W 
"' 

rn'.i\Y11'.i..:J~1bb V1ti-:i f11'ab U'WVJ'W~1'W Vl~m '1J1~ elVJ'Wri1.:in~11'1l1-:i~'W'llel\lrl?tmr:1 Vl~el'\J \91'.i~ t'J-:i 1:i.l'l.J'a'.i"\l~m1~ 
'I 'I 'U q . 'I 

'llel\l'\.Jl°lA!;'\ 1 'W (®) (Iv) bb"~ (ml 1 Vi~el11 bU'Llrn'.iri-\'1'a-:1~1bbV1ti-:irn'.ibU'WVi'Ll~-rn Vl~f.lrn'.i~elVi'Ll'llf.1-:i'\Jfll°l"ril\lnG'i-n 
'I 'I ' 'I 'I 

1'LlmruuAfl"11?1 Hzjelm1r1"~m u'U~"1"1m'a vt'U~1'U~ '1"1m'.i m'.iiim'.i~'l1"1 m'.i ~'lJ~m'.i~ b u'Llvt'U?i-i'UVl~e) 
. . 'I q 'U 'I 'U 'U 'U 'U q 

~~elVi'Ll bl?"lt.J~ \91'\.Jbel-:ib umTI-il'rl·1m"il 1 'Wf11'a'\J~V11'a~ bb Vi'"il1-:i Vl~eJ bU'Wvt'W~1'WVl~el~~f.IVi'Ll~ bb Vi'"il1.:i'lleNVi1\IVi'W~-rn Vl~el 
'U 'I 'U 'I 'U 'I . 'I 

Q OJ o Q.J di a. Q.J · o QJ i.I I .:::! V· V 1 d at. Q.I O QJ di Q V 0 Q.J d 
m~'Vl"il1f11?1 Vl'ael'\J'a~'VllJVl1'lJ'W"il1f11?1 bb!;l1bb\91mru bb"~Vl1-:!Vj'W?l1'Ll Vl'.iel'\J'.i~'Vl'il1f11?1 V1'.iel'\J'.i~'Vll.IV11'1.!'W"il1m1'Vl 

b~ moil el-:! 1~ boil 1 b ?t'W el'a1 m VI~ m 'll 1 ~· mY m?t'Ll el t91elViti1t.J-:i1 'Ll'll el-:i.;{ ~ 1'WA'a11 b~ t.J1 1VI~el11 ~~ 'Ll'll m?t'W el,j 'Wil 
..... u 

m1ii~ll'W'tJ'5n'W\911ii (@l (®) Vl~el (ml bb~1bbt'1mru 

m~v\'1rn'.iel~1.:i11?1 'l eJ'mtJ'Wrn'aoiJ1?1'll11-:iV1~m \Jm~'lJ?t'.i'aflVl~el 1:i.l b\11?1 belrn?t1 Viiirn'.i bboU\1'1'lm11°11 el~1\I b U'Wti'a'.ill 1 'W 

f11'ab?t'Wm1fl1V1~el~'Lloilm?t'Llelt'ielV1ti1 t.J-:J1'W'll el-:Jf~ 1:i.l11"il~m~v1111?1t.J rn'.i?tl.lt.JelWl'W Vl~el bl?"lt.Jf11'a 1Vl'llel1 VJVl~el-r'l.J11 ..... 

"ii~ 1 VI b ~t.Jn-r'l.J Vl~f.lt.Jell.l"il~-r'l.Jb~'WVl~f.l'Vlf 'v'Hrn'W Vl~el'Ll'.i~ 1t.J'lJtJ~'W11?1 Vl~el 1-il'n1~.:i'll'.i~'Vl~~1t.J Vl~el-Uii-U11"il~ 1-il'rh#i'\I 
' u 

'Ll'a~'Vl~~1t.J V1~mb6'11?1-:iel1m1eYmtl'WbVl"il Vl~el~el11 m~v11m'.i'Vl"il~\91~'W11?11'Llm'.ib?t'Llm1m ~-:id b1?1t.JJJ1\91m.b~?t-:ir1 
' ' ' 

~"il~bb?ld .:im'Ll'a ~ 1t.J'1l'W1 m~V111.:i ~~'Ll'1Jf.l b?t'Wel r.'11 tJ n'WVl~el b ~ml'.i ~ 1t.J'1lt1 bbri e'.l~'W'1Jel b?t'Wel'a1t.1V1~-:i'a1tJ11?1 b U'W ~ii~'Vl5'Vl 1 
u u u 

~ruru1 n'l.JV1ti1t.J..:i1'Ll'lJ el..:Jf~tT'W V1°1m~ el VI~ m~ t.J..:Jf11'.ibb-U..:i'1'i''W'.i1fl1el~1.:ib U'W'Ei'.i'.il.l Vl~m~ ei 1Vtbfi1?1A11ii 1~b 'Ll1 t.J'\J ., ., ..... 

V1u1m1'W'lJel\11~11?1t.JiJ1-dbu'W1 'Ll1 'W'Vl1.:im'a'Ll'a~nf.l'\J'Ei'.in"il'Lln~ 
..... ' 



"e.Jrt.:i1'Ll" vt:w1 CJ l"l11:w11 e-J~.:i1'UV1"l.U b vil"lil 1"11 'Ll n11~1bil'Un11e:iti1.:i b~ rJ'J n'W nu.:i1'UV1. 'U1~ n-i f?11-11"11 
Q ~ .:;:,. tr V o d d I I ~ vd V O .:::., 2J ,d ~ d QI 

€lb~ f1V11€l'U f1?1 bb~~ \Yl e.J\ll"l1'U\l U \l:W ~ l"l 1'lJ e.J \l111"1'11"11\l1'UV1 e-J CJ 'U'~ €l b?l'U e.J bl"l CJ\;11 b 'U'U f111:W1 bb~ 'l "1l \l f111"il~b VI 'UU \l'lJ \;"\ 
~ ~ 

1"111:W?l 1:W 11ui'f1r: n ti e.J:W"il ~ ~ e.J\l b {J 'U f111'\J~Vl11\l 1'U.fl 1 l'Jb~ f111~ 1\11"1~ \lb~ CJ1il1'li f111~ 1\l b 'UVl~1CJ 1 l"l~ \l:W111:W fl'U 

b\;1 CJe-J~\l1'Wvii11m ~ 'Ui5.:i ~e.J\l b {J'We-J~\l'1'U'lJeN ~~ 'Ll-ireJ b?l'W€l b 'Ll!Kt\Jt\J1 b~ rn nm vi 1J'U bb~~ b U'WIK t\JUJ1Vi' ~~ 'LloVe.J b?l'Lle:i 1f?1 

VJ°1'11'Ubb~ 1b?I~"iJ\Yl1:WiK t\J t\J 1vl1~ij f11'a?i \l:W €l'lJ\l'1'U bbfi~ \Yl'al"il~\J 'l1'U b ~ l'J'\J { €l CJ bb~'l ~ \lvti.J \l~ e:i-r 'U1€l\l e-Jf1\l1'U rl e.J?I{ 1\l 

~.:i n~11 vt'l.h CJ\l1'U·im.:i-r~vt~e:ivt'l11 CJ\l1'U b€l n'll'Uzj\l b u'Uer11~1.:i"iJ~ ~eN b u'Wer €)€) nvttf .:i~eJ1rne:i.:i e-JG1\l1'Un e:i?1{1.:i 1 Vi n·u e'.i~'U 
o;l.ll 'U 'U 'U 

.Vmm.rn 
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':i1£Jn1':i.::J1'Ubbi:l::b~e:i'U1"ll~~-ru~1.:i~e:i.:ifo~~"lle:iu1'W1°111:iJoU1-:i~unvde:i.:i"l.le:i.:i.:i1'U~1.:i 
" ' 

Vl~el 1°111:1J bii! E.l'\111 W11£Jb 'Ufl1Vl'U ~ b 1i=l1 . . tJ ii .::;I QJ',Q Q 
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@ • .fl1tJb'Ufl1Vl'U~ kl ti 
~-ru..ij1,:i zj,:i 1Ji'vhKru ru1 ..ij1~ A'um:iJ'Vl1.:iV1m~ '1:::~ e:i.:ifoth:::nw•n 1:iJ'li'1':i~'Ufl'V'J~eW1J eN~1'U,J1.:i (911:!.J b1ei'U1 'lJ~ n1V1'Ut?l 
'\J v v 'l 

.rrnJ1m:::t1:::b1m 1:i.Ji!eit1n11 iv u iruf1'1?1'11ni''W~m:1J'Vl1.:1V1m.:11Ji'fomirn1'U t1m1'1.N1'U~1~(911:iJ ilei iv m1::: ilei b!1 

kl. .fl1tJb'Url1Vl'U~ @ ti 
h&l .:11'Ufl'U'Vl1~~'U (ti'U'U~'U) 

.:11'U~1'Vl1.:Ji;1fl-r.:i 
" ':l1.:l':l~'U1tltl1~1:i.Jt?l1t?ll°leJ'Ufl~(>l (Concrete) 

1 Vl~'Vl1.:JG'lfl{~ 
" 

hct mt?lil1~'Vl1.:Jbbfl~G'l1t?lrleJ6'!:::'V'J1'U~1:iJ~m';i\JeJ~n'Ufl1';int?lb'1l1::: 
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