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tll.ll'bLWl.llJl~n.l.JLJlfl.GLfbM.l'i~G~Wi:'L~IJl:'IJ11~~11L~~ l~~ b ~~rn~~l'i~~11 LflHl'l~n. b l'bLM.i:'~M.1~111:-~n.,ti. M.1 Jl,Jl 
" I\ " 

n, tfa LlJl'i~IJ1 l~11~ b Lit\.~ ~i:'G~ ~l'i 1:-L~n.k,i: lLtl.l l~IJ ~~~~11 M.Li:'IJ ,tbL~Llt1.~~i:'G ~~~tlJ n, t 

t'tl t'tl l'P " " I'\ 
~tLmm»L!fi.~t ~wn.rt~k~llll.JIJLl'i~Ltn.Gn.k~tG~lt1. ~li:'L~~trmt1~~111llLl'b~tri.m~Ltn.Gn.k~lG~1G~~w 

M.M.IJ~LfufuJJLtA.n.t~l'ii:'rn1t1.1:-LtA.l'bW __ L__~~c;i-------n lllLl'b~tfl.n.1:-l'bLWn.LrnnmfaLtM.Li:' ·~ ' ni n o n I~ 1; J: 

-U'J -



- cs: -

~I 1.1 d 11v 1.1 v a<:::i1 v ~ c::t. d .J 
C9l~. b u'U'Vl'U1Vl'lJeJ'leJ':i'IJ"il1·:1"'il ::;(9leJ'l'lJ eJ\9l11tl'1::; be:Jtl(i) bb'1::;m1"il i.'!eJ'Ui.'!.fl1'V-l'lJe:Jb Vl"il "il':i'l'LJ eJ'li.'!'11'\.JVlVl 

" " 
r;J e:i-:iv\'1-:i1'U b e:i-:i ri eJ'U rn 1~'\.J"ll e:i.:itJ 1 ::;m m1fl 1 

C9lrn. rn1tJ1'u11mfi1-:i1'U rie:ii.'!~1-:i 

rn1tJ~m1fl1 fi1-:i1'Uri e:ii.'!~1-:it911l.Ji.'!mrn1tJ~u11m~.:11~u 1 'Ll-1re:i C9l.ct "iJ::;tl1lJ11 ii 'U mru~fi1-:i1'\.J 
" ' ' ., 

rie:ii.'!~1'l~Wl'1'l'Vl~e:Jb~l.J:fi'U 

(9). n 11'lJe:i b~'U b ~l.J fi1-:i1'\.J ri e:ii.'!~1'lt911l.J~ t1J t1J1 bb uutJ-ru11fl11J1ii b U'U'Vl~ 1~'lJe:i .:i~ -ru~1-:i~ "iJ::; r;Je:i.:i 

b'1t1 n~e:i-:imt11 'U rl1Vl'U\9l ~o 1'Ll i1u~.:i bb~1'U~~-ru~1-:i1J1~-:il.Je:J'IJ'l1'\.J'l1\9li.'!\9lVl1tl Vl1f1~'\.Jrl1Vl'U\9l,j'1 tJ bb~1 
" ' 

~-ru~ 1-:i hlil~vi5~"iJ::; b'1 t1 n~e:i-:ib~'U b ~l.Jfi1-:i1'U ri e:ii.'!~1.:i"il1 n~11~1.:11J1B n~ e:i 1 tJ bb'1::; mru~ ~11~1-:i"il ~r;J e:i.:i 
'U 'U 'U 

b~t1m~'U A'U"il1 n~1'u~1-:i 1 Vf~11~1.:i~b U'U fi~ruru1~rn~t1m~'U A'U"il1n~fo~1.:11\9l m ~1 Vl~e:i 1 Vftrnfi1.:11'\.J'lJe:i.:i.:11vi 
\J '\J '\J v Q.J \I 

~e:i 1 tJ Vl~e:i 1 Vftrm~'U"il1n'Vl~ntJ1~n'U~ruru1 bb~1bb~mru ., ., 

' ' 
~. m1~ "il11ru1f"l1'U1ru b~'Ub~l.J'Vl~e:ii;, \9l bb'1::; n 11~1 m~m ~l.J'Vl~m1 t1 rn~'UA'U"il1n~-ru~1-:i t911l.J 

" 
b~e:i'U 1 'lJ'lJe:J'l~t1JtlJ1 bb uutJfo11fl11J1 r;Je:i-:i 1J1fo fl11t9111"ili.'!e:J'IJ bb'1~ b ~'U'lle:J'IJ"il1 rn~1i1 n.:iutJ1::;m rubb'1~ 1 Vf~e:irn1 
~"il 11ru1'LJ e:i.:1~111n-:iutJ1::;l.J 1ru b U'U~~'Ui.'!\9l 

' 

~mm1tJ-ru11m (~M1A1 K) "iJ::;lii'e:i.:ifl'l~~':i~~'IJ~rl1Vl'U\9l 111 'Ll1mbGi'1bi.'!~"ilM1lJ~rl1Vl'U\9l11l 'U~qjqj1 
Vl~e:Jmtl 1'l.J1::;t1::;nm~ml.J1J1'lJt11t1e:ie:in 1 tJ 1(i)t1"i)::; 1-lli.'!m'lJe:J'lVl1'l11'lJfl11~1J11~u1 n 'UoLJeJ C9l.ct 

rl1Vl'U(i)1Vf 

'U ' 

tJ1~ b.fl Vl'l 1'\.J ri e:ii.'1~1-:i bb'1::; i.'!t911m oU nu~ ru ru 1bb'IJ'IJU1u A1 fl11J1 
'O ..., Q) 

1 'Llm1~"il11ru1 b ~l.J'Vl~e:ii;,m1mfi1-:i1'U~1.:i b V!l.J1rie:ii.'!~1-:i1 trf"l1'U1ruml.Ji.'!m ~.:iii. -
p 

p 

PO 

K 

'U 

(PO) x (K) 

11fl1A1'l1'\.J~e:JV!U1 tl'Vl~eJ11 fl1A1'l1'\.J b U'U'l1(i)~"i)~r}l e:J'l~1tl 1 Vf ~1'1J~1'l 
" 

11f111°11-:i1'U~e:i'Vli.11t1~e'.J'fo~1.:itJ1~l.Ji;,1J1 Vl~e:i 11fl11°11 ~1.:i-:i1'\.J bu 'U .:11 (i) 
" " 

zj'lW'IJ 11l 'U~ruru1bb~1bb~ mru ' ., ., 
' ' 

ESCALATION FACTOR VitrnJ11t1 cs: % 
di 1.1 c::t. ' d 

bl.Je:J (91 e:i.:i b 'V-ll.J fl1'l1'\.J'Vl';i e:i 
' ' 

u1m~l.J cs: % biJe:ir;Je:i.:ib'1t1nfi1-:i1'Ufi'U 

ESCALATION FACTOR K Vl11J1"i!1f1i.'!M':izj'lbb U'lM1lJU':i~ b.f1Vlbb'1::;~n~ru::;.:11'Urie:Ji.'!~1'l~'l,j' 
'U 

6 
('W1CJV1Pi~-a m~e:i..:inmnruf1ru) 

' ' ~· ~ 
f:.J e.J1'\.J1CJf11';1LL'lJ1'lV11.:J V1'11.:JM1f1Vl <9l 
\I 



- er -

.,; 
Vl~'J~'Vl @ .:11'UeJ1rl11 

.:J1'WeJ1A1~ Vlll1CJfl\!IWHl11°11i b-d'W ~vhmi bi\lb~CJ'W b.:i-wCJ1u1i;i Vl8'W'n V1-Wn Vl8th~'1Jl.J 
' 

er~~'UV11 ~l.Jb'Ub611CJlJ ~i~11ml1 b.:i€11Vl1i A~\ll~~ b i.:J\!1'U ~1 b U'U~'U bb(;j~ 1 ~Vll.J1CJA11m1l.Jfi\l 
' 

<9l.<9l 1 'VJ¥l1 bbt;j~€J1A1i'Uii"il'Ufi\!G11 CJ blJ'U"iJ1V!°LJ1CJ bb~hh1l.Jfi\!V1~8 bb '\.Ji;i.:i bbt;j~i~'U'U 1 i'J¥l1.f11CJ l 'U'U~ b 11\J 

<9l .ki '\.Ji~'IJ 1'1Jm€11A1i'Uii"ilufi.:iviml.J'W"il1V!'u1 CJ bb~hh1l.Jfi\li~'U'Utli~LJ1m CJ l 'Wu1nru 

(9).r;n i~'U'Uvl8V1~8i~uu~1CJ~1.:i 1 ~~~Vl~8~\!8~1m11'W'1J8\!€11A1i b-d'W vim.Jfomnil'l vl8n1'1l 

~1CJ 1 vJ¥l1'11V1-rrnA~8.:i'IJ-rumml'1 ~1CJ~B¥l1 1i;i "1 
v v 

(9) .Ci'. vi1.:ii~u 1 CJU1'1J€l\!€11 A1 i"il'U fi.:ivi1.:ii~u1CJU1Jl 1 CJ'U €l n 

(9). er ~1'U'\.Jirn 8u~"il1 b U'U'11V1-ru€11mi bu'W1~~1'U~~ ~nu€11mi 1~ CJ~8\l ~~1.:iV1~m..h~n8'U'W~€llJ 
numiri€l~~1\!€l1A1 i bb~hh1l.Jfi.:ibA~€l.:i~mV1~mA~€l\llJ€lni;i~1l1m'\.Jwn8uV1~8 ~~~.:i b-d'U ~vJvi bA~8\l 
A€ll.J~1bvl€l1 bA~8\l~'Utl1 bA~8\!Ufo81n1!'1 ~~t;jl.J"1t;j"1 

" 
<9l.b Vl1\lbVl1i€l 'U €l1A1i ~'Ufll.J ~'UIPi'n vi1.:i"iJ 1n€11A1i 1~mBu1:Wbi~'U r;n bl.Jl?li 

1-U~m K = o.~er + o.G>er It/lo + o.G>o Ct/Co + o .~o Mt/Mo+ o.G>o St/So 

"' Q 

'Viil'J~Vl ~ .:!1'U~'U 

hG> .:11'1.J~'W VlmCJfi.:i n1i'1J~~'U milPi'n~'W niiu~er~~'U n1 i'1J~V1°111 &l'U n1ibn~CJu~er~~'U mi 
' ' 

'IJ~ - fl lJ 'U~eJ~bb°LJ'U bzj8'U \Oli;'j€J\l l°l'UA(;j8\l l°l'U~'Utl1 l°l'UV11\l zj\!~8\llibA~€l\l~ni bA~8\llJ8 ni;i '\.Jfru~ 
~1Vl-ru mi fllJ ~'U 1~VllJ1CJm1lJ fi.:i ni ifllJ ~ 'UV1~8Vl i1 CJ VI ~81~ ~ ~'U ~ i'.l n 1 im u A lJ 

' ' 
~ru~lJU~'1J8\ll~\il,r'W 1 bbi;i~i'.l.LJ'8n1V1'U~16niirilJ i1m~.:ii'.lmiu~eY~bb -Ju 1~CJ1oUbA~8.:i~m bA~8.:ii'.l8ni;i 
b ~81W.vi'm1?1iio1'U1?11lJ~n1V1'U~ 11b '1im~tn nrn1'U riB~~1.:iri'U'UVl~€l b zj8'U'1Jt;j'\.Ji~vi1'U .. 

~.:idh~i1lJfi\l\!1'UUi~bJlVl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED , 

MATERIAL , UNTREATED BASE b bi;i~ SHOULDER 

botl6'11?1~ K = o.r;no + o.G>o It/lo + o .~o Et/Eo + o.~o Ft/Fo 
" 

6 
('1..rn'..IVlPl'\Al':i lV1~€l\ltl'1 t.11tUAtU) 

' Vo d 
~J€l1'U1CJn1ibL'1J1\!Vl1\!VlffJ\ll?llnVl <9l 
'\J 



- b -

kl .kl ..:i1 'U ~'Ub~(J\I Vlm(J()\I \11'Ui1'U'l.l'U1m V1ajil1m b1CJ\ln'Ub iJ'U.&imXb'u'UwL'ill.1u 'OJ'U 1~rn1l.JV1'U1~ 
vl eJ \ln1 ':i bVl CJ 1 'U'lJ eJ\ll1\I ':i:::Vll 1\li1'U 1 VI qJ 'OJ::: bb 'IJlJ ~ 1 CJi1'U cJ eJ CJ Vl1eJ m1 Vl'l.l'U1Vl~1\11 bb~ :::VJ':i1CJ1Vlb~lJ'lJeJ\ll 1 \1 

ii m1fl1 Ufll.lfl ru?tl.lu~'l.I e:i\11?1 V1 b b~ :::ii.V e:i n 1V1'U V115u nu~1V1CJ1 off bfl~ e:i\I~ m bfl ~e:i \l ii mm V11mb 1 \lfl'U bb~ ~ 1 Vf , , , d..J 

Vll.l 1CJfl11l.l11 l.l Ci \l\11'U i1'Uv1'\I \11'Ui1'U L1CJ\ICJ1 bb 'Ul vt ~e:i \1 1'Ui1'W 1 VlqJ ~ :Wfl n 'l:Jru~ fl tl 1 CJ fl~ \lrl'U L ~ e:i u e:i \I n'U n 11 
' "' 

nVl b'1l 1~~ \!vi~ 1 CJ'l.I e:i\I~ 1V1 lil ~\I bbGi :::VI e:i\lrl 1tl1 

boU6'11il':i K = o.a:'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
'\J 

kl.m \11'Ub'OJ1::1::bu~~'U VlmCJ().:i .:i 1 'Ub'OJ1~1~bUV1i1'U~1hJ 1~CJ~Vl1.:J'l.l'UEJ1CJ 1u - fl~tJ th~mru 
1lJ bn'U \!'.) nfa bl.lm CJm i''U.:i1'Ub'OJ1~1~b u~e:i 1l.J.:ifizj.:ivi'e:i.:i 1 off b vifl'Llfl.ff 'U?t\I 

' '\J 

botl6'11ili K = o .a:'d: + o.CO>ct: It/lo + o.CO>o Mt/Mo + o .klo Et/Eo + o.CO>o Ft/Fo 
'\J 

d 
'Vll.J'J~'Vl 6TI \11'U'Vl1\I 

m.CO> \11'U~1'V11\I PRIME COAT , TACK COAT , SEAL COAT 

b otl6'1 lil'a 
'\J 

K = o.mo + o.a:'o At/Ao + o.klo Et/Eo + o.CO>o Ft/Fo 

m.kl \11'U~1'V11\I SURFACE TREATMENT, SLURRY SEAL 

botl6'11il'a 
'\J 

K = o.mo + o.CO>o Mt/Mo + o .mo At/Ao + o .klo Et/Eo + o.CO>o Ft/Fo 

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

botl6'1\il'a 
'\J 

K = o .mo + o.CO>o Mt/Mo + o .a:'o At/Ao+ o.CO>o Et/Eo + o.CO>o Ft/Fo 

m.a:' \11'U~1 Cl'U 'LI l'I B'U fl ~Iii b6'1~l.J b VI~ fl Vl:IJ1CJ ~ .:i ~ 1Cl'U'Ufle:i'LIfl1 lil~1 off b?f~m VI~ fl zj .:itJ 1 ~ n e:iu ~1 CJ 
~I.I.di d 1.1dcir. ddl 

lil~bbm.:JbVl~flb?f'UVl':i eJ \il~bbm.:JmVlbVl~fl fl mb"lJeJl.JlilVl (WELDED STEEL WIRE FABRIC) bVl~nbVleJCJ( DOWEL 

BAR) bVl~fl~Vl (DEFORMED TIE BAR) bb ~~':ieJCJ~e:i~ 1 .:i 1 (JOINT) ~\l.Q'bVfVllJ1CJfl11lJ':i1lJ().:ibb~'U~'U 
cil Clio d q i.1 

fleJ'Umlil b?i':il.JbVl~fl tJ ':ib1rufle:J?f~~ 1'U (R.C. BRIDGE APPROACH) Vl1CJ 

botl~lil'a K = o. mo + o.CO>o It/lo + o.mcr Ct/Co + o .CO>o Mt/Mo + o.CO>d: St/So 

Q.,s. 
6 

('U1CJ'VH''IW"j L Vl~eNtl~tnruflru) 
' ' ~. tj 

C-JeJ 1'U"J CJ fl1';HL 'U1 .:l'V11.:JVI ~1\llil1 fl'Vl m '\J 



- G'll -

I ~ .::ii Q Q I ll.I cf I d oQ d 
m.~ -!l 1 'U'VleJ'a~'U1tJ'U11'1eJ'Un'a~b6'1'a1lb'Vi6'mbb6'1 ~ -!l1'U'UeJ'V'ln 'VilJlmN 'Vle:Jfle:J'Um~b?\jm'\'16'ln 

?1°1WJ'lH1'Uj::;'lJ1cnl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U'i1.:J'i::;u1cnl1 
d Q. d .r:::il Q, d ~ ct. ~ I Q.J 

fl B'W m ~ L?\j:W L 'Vi"1 n -:i1'U Vl1VI flB'U m~ L?t-a:w L 'Vi"1 m1,:ij~'U1CJ'U1 LL"1:::'U j n ru mVI flel ?I :::'V'l1 'U j1 :W'Vl-:J-:J1'U'U el'V'l n 

fleJ'Wn~~ L?t~m 'Vi~ n LL"1:::-:i1'Uflel'Wn~~ L?t~:w L 'Vi~n~'W~nju LL uu bb"1:::~ n~ru:::-:iTufl~1CJfl~-:in'W L'li'W -:i1'Uuel'Wn 
'\J 

(MAN HOLD) vie:i1'elCJ?l1CJ 1 VljPl'V'lvi vlel1'elCJ?l1CJ1 vJvh L-lJ'UJl'U 

1-b'lil~'a .., K = o .m~ + o .~o It/lo + o .@~ Ct/Co + o.@~ Mt/Mo + o .@~ St/So 

m. b -!l1'U bl'l 'a-!l6l~1.:Jl'leJ'Un~~ b6l~11 b 'Vi~ nbb 6'1 ~ .:J1'U b zjeJ'U n'U~~.:i 'Vi:w1 CJ ~-:i ?t:::'V'l1'Uflel'Un~~ b?t~:w 
b 'Vi~ n 1flj,:)?{~1-!1:01'U'a1 nflmm~~H?l~m VI~ nml?t~'V'l1'U (R.C. BEARING UNIT) vi elb'Vi~ CJ:Wflel'U n~~ b?l~:W ... 
b'Vi~n (R.C. BOX CULVERT) 'Viel~-:iJ11m-:i?11'1-:Jflel'Un~~ b?l~m'Vi~n bzjel'Utl'U~~-:Jflel'Un~~b?l~:Wb'Vi~n vl1 

d di c,I Clo ~ ci! I lJ d dd Q,I I.I d Q.I 

L vi CJ'U L jelflel'Wm~ L?\j:W L 'Vi"1 mL"1:::?t-:in el?lj1-:Jel'UVl:W"1n~ru:::flmCJfl"1-:Jn'W 

1-b'lil~'a .., K = o .mo + o.@o It/lo+ o .@~ Ct/Co + o .~o Mt/Mo + o .~~ St/So 

m.G'll .:i 1'U bl'l "a-!l6l~1.:i b 'Vi~ n 'Vim CJ~-:i ?t:::'V'll'Ub 'Vi~ n~1'Vi1''Ufl'Ub~'U.if 1:wt:l'U'U 1m-:i b 'Vi~ n~1'Vifo~ VI ~-:i 
i'.J 1 CJ"Jj1 'OJ j'IJ'Ll VI bb 'V1 'U?l-:J b?t11 vJ vh bb j-:J?{-:J b?l1l'Vl CJ b?t11 V1 j-0' l"l°L1 'Vi~el-:J 1'U 1m -!I b 'Vi~ n ~'U~n~ n~ru::: 

'\J '\) ' 

fl~1 CJfl~-:i n'U LL~hh1:wei-:i-:i1'U~V1~-:JL?111m-:iL 'Vi~ n?11CJ~-:J'Vel-:Jn1j 1 vJ~1~1CJ~~~ LL vi-:i'lJj::: L Yll"11 Yl CJ 

1-b'~ ~ 'a K = o .~~ + o.@o It/lo+ o.o~ Ct/Co+ o.~o Mt/Mo+ o .~o St/So 

m.11V1~ ~ .:i1'U"1J6'1'lJ-a~'Vl1'U 

~.~ .:J1'Ul'l eJ'U n~~ hh111 b 'Vi~ mbfl~l'leJ'U n~~ wi1wiflfleN 'Vi:W1CJ ~-:i -:J1'Ufl el'U n~~ b?t~:w L 'Vi~ n~~n~1'U 
'VeN L 'Vi~ n el el n:w1 bbCJ nr\'1'U1 ru ~1-:J'Vi1n'V el-:inueJ1CJ Yl1-:Jj:::u1 CJtl1~ 'U 'Vi1elmm j'IJ"1U j::: Yl1'UU j~ ne:i 'U'Vel-:J 

.d .:,iqQ.J I d Q.J I It 

L'VB'U 61J-:J:W?tf!Jf!J1LLCJn'OJ1ma'V'l1:::-:i1'Uflel'Wm~wi-:inm1LYl1'U'U 

1-U~191'a K = o.~o + o .@~ It/lo+ o.~~ Ct/Co + o.~o Mt/Mo 

6 
('U1t.JV11"1Yf:i b'Vi~eNfl"1t.J1t\Jl'ltw) , ' 

~o q 

~elT1..mmTm'V1.:ivi1-:ivrm-:i1911nvi (9) 
'\J 



- c:;; -

Q.I d ,::J o .d111 Cl.I Q.I Q./ 111 CV O J 1 c:to ~ 
\9l"!J'U':i1F11'V1F11'U1ruli'l1t16'lli'l':i'Vl "Un'u6'1ruru1bb'U'Utl'a'U':i1F11 \9l v\9l'V11"!J'U \9\E.Jn':i:::'Vln.:ivnru"Utt 

'U Q) Q) 

K = ESCALATION FACTOR 

It = li1"1Ju':i1F11~u~1flFivf11'll'lleJ.:Jtl':i:::b'V1A b'Ub~eJ'U~ci.:i.:i1'Ubb~61:::.:i1\9l 
" 

lo = li1"1Ju':i1F11~u~lnFivf11 tl"!JeJ.:Jtl':i:::b'VlA b'Ub~eJ'U~bU\9l61JeJ.:itl':i~n1\9l':i1F11 
" 

Ct = li1"UU':i1Fl16libt!'U~ b'Ub~eJ'U~ci.:J.:J1'Ubb~61~.:J1\9l 
Co = li1'"UU':i1Fl16libt!'U~ b'Ub~eJ'U~bU\9l61JeJ.:Jtl':i~n1\9l':i1Fl1 
Mt = li1"1Ju':i1F111'6'1\9lrleJ6'1~1.:i lt~':i1t1b'Vi~mb61~6libt1'U~) b'Ub~eJ'U~ci.:i.:i1'Ubb~61~.:J1\9l • 
Mo = ~"!JU':i1F111'6'llilrleJ6'1~1.:i(l,~h1mV1~mb1il:::"iibt!'U~)1m~ei'U~blJlil611eJ.:ith:::n1m1m • 
St = li1"1Ju':i1F11bV1~n b 'Ub~eJ'U~ci.:i.:i1'Ubb~61~.:J1\9l 
So = li1"UU':i1Fl1b'Vi~n b'Ub~eJ'U~bUlil61JeJ.:J'lh~mlil':i1Fl1 
Gt = li1"UU':i1F11b'Vi~mbe.l'Ub~ttu~~~\9lb'Utl':i~b'V1A b'Ub~eJ'U~ci.:i.:i1'Ubb~61~.:J1\9l 
Go = 1i1"1Ju':i1F11 bbeJ'Ub Vi~m~ttu~~~\91 b 'Utl':i~ b 'VIA b 'Ub~eJ'U~ bUlil61JeJ.:Jtl':i~n11il':i1F11 
At = li1"UU':i1Fl1bbeJ6'lVJ61~ b'Ub~eJ'U~ci.:J.:J1'Ubb~61~.:J1\9l 
Ao = li1'"11U':i1Fl1bbeJ6'lVJ61~ b'Ub~eJ'U~bUlil61JeJ.:Jtl':i~n1\9\':i1Fl1 
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