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""'lJflYI 1

o
1.J'YI'U1

1'W'fJ~~ 'O'W~~1]'0~~'Wf11'j fi'fJ~~l~ijrnl11"hfi\y ~'fJlld"1l'4'\ol6111f1 t'Vn 1~f11'j fi'fJ~~ 1~

~Lnfl 'Olf1f1dl11~'fJ~f11'j ffd'W'lJflfI" '\1~'fJf11'j fi'fJ~~l~~ ~nfl 'Olf1f1dl11~'fJ~f11'j'l.m~ffd'W'jdll ~ 'fJ1~11

"" 91 'I 'I 91.1 ,. d'dll) 91 '91' 91 dt
llfldl11~'fJ~f11'j ~'Wf11'j~"lflJ'j~ W"lf'W'Vl~fl'Olf1f11'jf1'fJ~'jl~ ~"lf'W'Ul'W mfl1'j~l1jl'jtu~ ~'lJ'fJ'Wfl'W'W

Q,I ~ I i/.c:9 ~ <l:\ d' 4 odd .<C::l.Q.I

ell"ell fl~'W'Wf11'j f1'fJ~'jl~ 'O~L'lJ'Wf1'Om 'jll 'lJ'fJ~lld"ll'4'\ol tJll'j~ Lfl'Vl'\1'W~'Vlllf11'jdd~'Wl f11'jll11 'W~1lu'U'U

~1~"l n'W'fJ'fJf111l~111~f1'\oltu~jJiJ1l'j ~~'Vlr1 '\11'fJ'lJ'W'U1j'j 'jll LUtJll'l.h~ L'VlWu,,~ 1~'W 1j'j 'j 1l~~~mhdll1

o 'I 91 ••• 1 'I' 'jI •• J' dI 'I ~ OJ "'" •• '91 d ~ 91
m ~'\1Lf1fl~lJu'U'Uml'Vl~ ~'Wf11'j f1'fJ~dl,Hf1fl'lJWl1~ ~'WlJ'0~'U'W~'jtJf1dlL'Vlfl'Wflf11'jf1'fJ~'jl~'Vlll'4'\oltJ~fl

'VltJltJl11ihll11li''U1l1 ~f11'j fi'fJ~~l~ ~"'fJfl nm
GJ rJJ ~. tjJ Q.I I jJ d::'l i/d 0 ,'jJ

f11'j ~"lfL'Vlfl'Wfi~1~"l L'lJ1ll1'Vl~'Wlf11'j f1'fJ~'jl~ m 'lJ'Wf11'j'Vlmmll'lJ'fJ~ ~'Vl'Vllf11'j f1'fJ~'jl~

~ 'O~Yilf11'j ~fl f11'j'\1~'fJfld'U~ll'fJ~fl1l'j~f1'fJ'U~l~"ll'Wf11'jfi'fJ~~l~ ~ 'O~Yilf11'j~flf11'j'\1~'fJfld'U~ll

'fJ~fl1l'j~f1'fJ'U~l~"ll'Wf11'jfi'fJ~!l~ ~91'Wtll~~f1'W 1~~ ~f1~'fJ~ll'fJ~mf1" ~~'W'VJ'Wu,,~11if11'jf11'j

fi 'fJ~ ~1~ ~ ~~ ~~'\1~ 1rl'~~ tJf111 1] '0~tJ1'Wf11'j fi 'fJ~ ~1~'\11'fJ'Vli' 'VltJ1f1'j ~ 1~1 'Wf11'j fi 'fJ~! 1~

(Construction Resource) f11'j~flf11'jn'U'Vli''VltJlm~l~''l L~'fJL~'Wf11'j1~'Vli''Vlmmmh~mll1~~1l

u,,~ ~llfil'~ ~f{fl d~J'W~ ~~ ~lL~'W~m~ ~lfi\y "! ~f{fl L'Vl'jl~ 'O~lhlll~~f1dl11~l~~ 'O'lJ'fJ~f11'j ti'fJ~~l~ ~111

~'~dl~UH'WH

f1dl11L~'Wlll'lJ'fJ~ CPM U,,~ PERT '1Jl'Olf1rnl11'VltJltJl'1Jl'Wf11'j1li''U1lHu,,~un1'lJ
q

"UH'WjJiJ ( Bar chart )1~~1111'jmL~fl~f1dl11ffllvr'W1h~'\111~~1'W~1~"l flltJl'W 1f1'j~f11'j'Vl~'\111fl'~

" .
U,,~ ~f1f1dl'1Jff'1Jvr'W,r'lJ'fJ~~l'W'¥l~'\1'1Jfll'W~f1'\oltu~'lJ'fJ~1f1'j ~~ltJ (network) f1dl'1Jff'1Jvr'W,r'lJ'fJ~~l'W'¥i

II) 91 J' ?t ,,1 0 91 t II) 91 OJ J' 91
~flHf1'lJ'WL'lJ'W1f1H'lJltJ'W 'O~ml'\1'Vl'jl'U'lJ'W~'fJ'Wf11'j m"'lJ'fJ~~l'Wl'W 1f1Hf11'j 1fl"lffl~'O'W'lJ'W1fltJl"lf

OJ

'JI "'l ,.
Lff'W~'j ~tlf1r1'jU'Vl'Wfldl'1J'\1ll1tJ'lJ'fJ~~1'WU"~d~f1"'1J'\1'j'fJ ~'Wfl (node) U~fl~f1dl'1J'\1ll1tJ'lJ'fJ~m~

d'd 91 ~ ~ 0 Q"I.e:. 9! 'jJ .di
m'jtu L'j'1J~ 'W'\1'j 'fJ~'Wf{fl 'lJ'fJ~~1'Wlfl"l ~1'\1 'j 'U'Vlr1'Vll~'lJ'fJ~Lff'W~'j ~~ f1r1'j'O~'U'fJf11'\1'Vl'jl'Ufl~f1dl'1J

"ff'1Jvr'W,r'lJ'fJ~~l'W~l~"l flltJl'W 1f1'j~f11'j'¥l~'\1'1Jfl

CPM (Critical Path Method) ~~'W~'VlflUfl'lJ'fJ~f11'jdl~UH'WU"~f1d'Uflllf11Hl1~U'W~l'W
q. "

Vi'~i''Uf11'jvr~'Wl;j'Wl'Wil 'Vl.r1. 2500 1fltJfldl'1J1d'1Jll'fJ'lJ'fJ~Vi'1J~1'Wl~tJ'Olf1'U1i!'VlDu Pont U"~

'U1i!'Vl Remington Rand Univac L~'fJvr~'W1L'VlflUflU"~1~f11'jl'Wf11'jdl~UH'WU"~f1d'U~1l~1'W~ij



2

91 .c::!t,.d.~ ~ A

f11':i11..:jU(}.j'W~1t1TlH~lJfilVU(}.j'W,mJ(Bar chart )
'"

PERT (Program Evaluation and Review Technique) t~'WtVlfiliJfill'Wf11':i11..:jU(}.j'WUrl~

.d. .q.::.1, ~ d ll) 9JQ.I Q.I J G).do " ,.a 'ill gJ.d
fil11JfillJ..:j1'WVfl11l'\1'W..:jVl ~~':i1Jf11':i'WWJ'W1"U'W'1J1~'WiJ 'W.fl'. 2501 ~~t1fl11m1lJlJV"UV..:jt'i)1'\1'W1V1•
1m..:jf11':i.wtfl'l:l'i)lflflV..:j'¥l'Wt1Vff'\1i'~ Url~1J~'l1V1 Lockheed Url~1J~'l1V1 Booz-A1len and Hemiltion

t.y1fl 1.fl'W f11':i11'1U(}.j'W1m ..:jf11':i(}.ji'i~~1l'W111l"Ufl..:jflfl..:j'¥l'Wt1flff'\1i'~ ~..:jbh'W'1J1flr~flfl'W 1'W'W1lJ"Ufl..:j.
,.. ~,.at QI Q,.I 9J • 9J
~m..:jf11':i Polaris Project tVlfil'Wfil"Ufl..:j PERnJ..:jVl'i)~"U'i)~fil11lJ"U~UtI..:jtm~fl11lJrl1"l51"Ufl..:j..:j1'W

1m ..:jf11':il'1fufltlrl..:j ttrl~ti..:ji'~f11':i~ltiJ'W..:j1'W 1fil':i..:jf11':i1'1ftff~ 'i)t~1~'W 'Wflfl'i)lmr'W~..:jl.fl'W f11':i

. "• I "" <:/ ~ • '" "" <:/ "" ,. "1
1J':i~tlJ'Wttrl~ ~':i1'i)fffl1JU(}.j'W..:j1'W Url~ f11':im~'\1'1J1t1tl..:j1Jqj'\11~1..:j'1 Vlm'i)'i)~ tfl~"U'Wfl1J ~m ..:jf11':i~'W

o"1~ '" ~lIJ~ lIJ~' ~lIJ~"" "1~ "1
fl'W1fil~ Vl1 ~'\1t':i1ff1'1J1':im~':itllJf11':iUfl ~"U1Jqj'\11tm nm..:j'\1'W1 ~~VI'Wf11':i 'i)lflf11':i ~"l5 PERT ~'W

1fil':i..:jf11':iPolaris vh 1'lff11':i~ltiJ'W..:j1'W "Ufl..:j1fil':i..:jf11':itff~ 'i)tifl'Wtil1'\1'1J1t1~11..:j 11'~..:j 18 t~fl'W

"1'W1J'i)~1J'WU 1~nf11nChtmit CPM tm~ PERT 11l1.rl'Wf11':i11..:jU(}.j'WUrl~fil11JfllJ

"" .
1m..:jf11':ifl'Wmh..:ju'W1'\1rl1t1 Url~'¥l..:j 2 1~u1~i'1Jf11':i~WJ'W1'i)'Wnri1'WYifl~ltlfil~..:jfl'W'1J1fl 1~t1~l..:j~

1~~'\11ff1tl..:j1'W lflq ~t'11'Wt~tIdfl'W U~ ~~..:jn~ ..:j1li'iflVfl t11J1..:jVV1..:j~U~fl~l..:jfl'W ~..:j'Wfl 'i)~Utlflfl fl fl1 'If

"'" lIJ ~"" '" «It'\1'W~~~..:j'Wflfl
" ..

1.1 it"Ufl..:j CPM 1~i'1Jf11':i~WJ'W1~'W'1J1t~fl 1~t~'Wtfil1fl..:jiifl1'Wf11':i11..:jU(}.j'W

(Planning) 1m..:jf11':if11':iti1'\1'W~nrl1..:j1'W (scheduling) 1flHf11':iUrl~f11':im1JfllJ (controlling)

,. -k ~ ~ "'. I "'''I t ?t • '" • I '" '"~filHf11':i G)f..:jfj11..:jU(}.j'W'i)~~fl..:jlJ1J':i~ff1Jf11':iW~'W..:j1'W'W'W'1J1tU'Wfltl1..:j~~~1J':i~ff..:jfil"UV..:jCPM flfl

-k «I ~ ~ d • t d"1 ~ t ,.
ll':i~f11':i'\1'W..:jfilfl ~fl..:jf11':i 'i)~t'W'WVI..:j1'Wtlfltl~~'W'W'Wflfl'i)lfl'tl~VI':il1Jnrl1V1 ~"l5V1..:j'\1lJ~"Ufl..:j~fl':i ..:jf11':i

91 QI 91 d .d QJ Q.I I .d61 gJ • GI 9J ••
Url1 t1..:j~V..:jVl':i11J':i1tlrl~mtl~tfltl1fl1JVI':i'WtI1m~1..:j'1 VI ~"l5Url~m ~"l5'i)ltl"Ufl..:jU~rl~..:j1'W

o "" ""'" lIJ ~"" "" .1 ~ "1 ~ • I "" • I ""'"ff1'\1':i1J11l"Ufl..:j PERT ~~':i1Jf11':i'WWJ'W1"U'Wt'Wflt"l5~'Wf11':i1J':i1J1J~..:j11lf11':i11..:jU(}.j'W..:j1'W

C\ AQ.I ,oJ 91 \r)'.c::t fI ~ ,
Url~ f11':i1l':i~ tlJ'W..:j1'W"Uv..:j1fl':i ..:jf11':i1'tltll '\1lJ'1 G)f..:jfj11..:jU(}.j'W~lJtfiltllJll':i~ff1Jf11':iW 1'W..:j1'W'W'W'1'1J1flfl'W

Url~ ':i~ '\111'1f11':i1la1J~..:j1'Wi1fl 'tl~n f11':itll~t1'Wullrl..:j1 'W':i1tlrl~ tfl t1~"Ufl..:j..:j1'WVVtI'1 ttrl~ ~~1l ':i~ ff..:j~

.d. ..•1 ..J ~ 91 9J 0 QI d ~ '61 I d
"Ufl..:jPERT flfl1J':i~f11':i'\1'W..:jfilfl ~V'lf11':it'W'Wfil11lJff1flqjVlt'\1~f11':iW ~lJ~"l5V1..:j1'W
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1.2 r;rt'l1~1.rlufl1'j.yh~lU'lJtNU~~~'nu"u l~'j~'lilfJ CPM ~~ijnm~~tl~lrtUfl1'j

.yh~lUUUUtlU ¥ltlijfl1'j1J'j~1J1tunmL-rlfJ~fhL~fJd(one-time estimate) N'11~u~U~~nll1U~mm
'"'JJ

~lU l~fJtl1i1m;Y(l~uilG'J'IJtl~~lU"lj"W~L~fJdnU11~m.J1~~1~tl1~~~1~n~l'lJl~'j~lU (standard
~ lrJ g)d, 0 lit g,I g,I 0 QJ ~ t d. dCl iJ1IJ I' ~ .d.

time) C}f~~mJfl1'jfl1l1U~nU~d ffll1'j'Ud1i PERT ~lUU~~~~lU~~lmm'Vl ~9l'~lJUUUtlU~tllJfl1'j

1J'j~1J1tunm~~ 3 fil (three-time estimates) U~~~tl~tl1i1fJ'Vlql:lQ~dllJU1~~LilulUfl1'j'fllUdtu
'JJ 'JJ •

n~l~dfJ 11~ih""'jl~~f1u1m;uPERT lrtUfl1'jdl~U~U 1~'j~fl1'jlmjVihh~fJl111J1titlU
"

~ QJ , do QI & 'QJ fj) QI G\ I

L'Vl~U ~~~ fl~ldlJl1mfJU'U'ULW~~fll:ltu~ 'IJUtl~fl'U~dllJ""'jtllJ'IJ tl~flflfJfIl"" ~U l1UdfJ

'" '" d ~ 0 'I ~ ,~'" "1 ' ••• '~'1 01 "1~lUl1'jtltl~~fl1'j 'Vl""'jtllJ~~UllJ1~9l'~Ufl1'jfltlff'jl~l1'jfl ~lJ ~m~fl1'jfltlff'jl~ ~UlJ'j~mfl ~'VlfJ
, 'JJ

Lilu ~'j n ~Viij fll'j 'IJfJlfJ~dtl th~ 'j d~ L1dl1~1U tl~ ~U~~11~~'!J'u~llJ fll'j L~t1!L~'Ul~'IJtl~ Lfl'ji n ~

r:I .c::. t 'j) dot, 'jJ~ I gJ,q, .q, tI iJ~ c::I
1utl~mh~ fltl'U'lJtl~~m~fl1'jfltlff'jl~ ~~lJ'Vl~1UffdU'lJtl~~~~~ L9l'U~~~~~UC}fLlJU~~~~~m~fl

'JJ

L~U dJ~dJ ~'U~fl1'ju~~~~~~ll1UlfJ 'jdlJtl~l1~ 3 1J'j~!J)'Vl~~~tl t~il~'jn~titlfffl~ij~dllJ
'JJ ••

i'U~tlU tl ~lJlfl ~nru~~ij~dllJ ~lLilu Vi~~~tl~ij19l'lfll'j11~m'Vl~U~ 1U fll'j ~~fll'jVi~ U~~

9J .q, r:I I I ~

m1J1~fflJL'lJl1J1'U'j111'jU~~~d'UfJlJtl~~1J'j~fltl'U~1~G'Jmmu
'JJ

1U fll'jl111 ~'j ~fll'j titlfffl~~l~G'J l1UdfJ~lUtitlfffl~ Ltl~~~~~tl~ijfll'j~d'UfJlJl1~

tI • tI • Q,/ ;f
tl~~1J'j~fltl'UfIlfJ1U l1UdfJ~lUU~~tl~~1J'j~fltl'UfIlfJUtl fll1UdfJ~lU~~u :-

t),uhJ1~flt)1IiIlElll!'tnJlEI~ll!'~!!fl

1. l1UdfJ~lU~d'UfJlJu'U'Uu1.I~u~1rtUfl1'jtitlfffl~

2. l1UdfJ~lU~d'UfJlJ1J'j~lJ1tufl1'jLW~TI1'jd~1.I~lJ1tu~lU

, .•.. ""
3. l1UlfJ~lU~l'UfJlJ ~lU'Ut1!9l'1l'jfl1'j

4..11UdfJ~lU~d'UfJlJ~lUL~~tl~mfl~ lh~~1fll:ll
'JJ

5..l1UdfJ~lU~d'UfJlJ~~o]ltl1ff~ 1'U-~lfJ

6..l1UdfJ~lU~d'U~lJ~'jd~fftl'U~dllJ~ldl1Ul 1J'j~LiJU~~•

d. 'j)QlQI • QI

1. fltl'j~L'UfJ'U'lJtlm~'U~lfll1UdfJ~lU'lJtl~'j~fl1H'jl~'j
d g,lQlQI gJ ,.,

2. fltl'j~L'UfJ'U'lJtl'U~~'U~lm~l'IJtl'U~~Hfl1'j

gJ I '9J
3. ff fIl"" Ln~~tllJ 'IJtl~l'IUdfJ~lUfltl ff'j 1~

4. fffll"".QiJtl1fl1flq~fl1~~l~ G'J
.,j

5. tlU G'J
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tJ~f'l13'j~f)tJ'lJ~~~ mh1'JJl 'tI:dhH'lm~ 'Yl'lJ~tJf)1nJ~'\11'j·nw 1~H.J~'j~'\JtJ~1m ~f)1'j

fim1'rl~ 1~cm~f'l13'j~f)tJ'lJ'lJl~GJ5iJ~~m'lJfI'JJ1~ u~~tJ~f'l13'j~f)tJ'lJ'l.J1~GJ5iJ~~fl1'lJfI'JJ11i1~ ~1f)1'j
q q

'lJ~'\11'j1fI'j ~f)1'j11i~1Ity'\111~'1tftCJfl11'JJt~U1131~~1f1'j~f)1'j'tJ~U~1tff~'tI~1'JJf1l'Hu~nft1~i~ 11'

u~~m CJ1~~'lJ13'j~'JJ1Ol~ f11'\1U~vtJ'JJtlJu1131~bJ:~ u~l u 'Yl1~136~~U~1f)1'j~lti!Uf)1'jfitJffrl~ 'tI~

11iiHJty'H1'tIlf) tJ~f'l13'j~f)tJ'lJ1~'1t~mlJu 11311i1~ u~~t~mf)~uty '\11'tIlf)tJ~f'l13'j~f)tJ'lJ1u f)1'j

fitJffr 1~ ~'tI~ff~N~m ~'Yl'lJ1~CJ~H~tJ~u 'YlU'H~m1~1'\JtJ~f)1'jfitJffrl~tJV1~uti utJu
q

• ~ Gl9I GI I gI d I QI tS d I QI I rJJ
2.. f)1'jf)tJff11~~GJ5nft1~uf)1'jf)tJff'jl~ff'j 'tIt'Yl1f)'lJ'\1'jtJt'j1mlfftytylf)1'jf)tJffn~

3. f)1'jfitJffr 1~l~fJOlm'V'lttft~ 'JJ1~'j~lU~ f11'HU~~l'JJL1tytylf)1'j fitJffr 1~u~~

'JJl~'j~lUfflf)~

~f)£lOl~~~3ff1U tlJu ~ ~TIlf1ty1u f)1'j fitJffr 1~11'tI~~U ~~ u~~~~f)£lOl~~'tI~~fl11'JJ

~~tVCJ~1u 'H~f)f)1'jU~~f)1'j13a~~tJ~'Hft1CJ~u~tJu tf7tJ~'tI~<vh111''lJ'j'j'l1~fl13'j~ff~f'lU~~~
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•••••••• <V

3. fl~01.Un..r')fl~fll~1~:m(Conceptual Framework)

3.1 fll'Jill'W'Jtu'Yflriln"1'll'fNn'ilm'J'JJ1'W~1t1-nU 'lltl'lfll'J1~L'Vl'flU'fl PERT.
"" , 91 'l' 6191 91 ""

3.2 U'W'J'fl'flfll'J'Jl'lUN'W'll'Wfll'Jf)tlff'Jl'l ~'flHfl1'J ~'Yf\1fl~tl'l~l'JJfflt1'll'W'Jflq~

1'fltl1~L'Vl'flU'fl PERT.

3.3 fl1'Jill'W'Jtu'Yflril'fl~U'W'W'JJ1~'Jil'W ( standard score )L~tl'Yfl'fl'Jl'JJL~'Wl'lJl~'lltl'l

~'fl~'J'J'ilfftl1J( milestone) ~'iI~ut1''JLff~'i1tu.~'J'lnm1'flG')1'Wl'fl'J'lfl1'J U"~'Yfl'fl'Jl'JJill'i1~L~'W'lltl'l

91 Q OJ 'l'
nmU"'JLff'J 'iI~l'JJffqJqJl ~'fl'J'lfl1'Jfl1'J

3.4 1~fl1'JL'i'l1'flHfl1'J (crashing project) 1'fltlfl1'J~'flff'J'J1~'Vli'Vltllmhn:j

'lJ'J~ff'Vl~mVlL~tl Lfftlril 1~~1t11'Wfl1'JLi 'l ~1~f!'fl

"
1'Wfl1'J'Jl'l UN'W1'fl'J'lfl1'J 1'fl t1fl1'J'lJ'J~~fl~ml1~flwrh.!il'W 'lltl'lL'Vl'flU'fl1m 'l~1t11'lJ1~

" "tA'W tl1 'ilmh'J 1~'hhiffl'JJ1'Jf;] f11'Yf'W'flL~'W,J''W~tl'W'lJ~1J~l~u il'Wtl'W U~tl1 'iI'iI~~tl'l'lJ ~1J~~tl'Wfl~1J
" ,.

l'lJfl~1J'JJ1'Yfmtl G')'fli''l (dynamic procedure) 'iI'Wfl11'i1~1~N"~Vl~'iI1.H~'W-nVltl1'i1ffl'Yfi'1J~'lJU1J1J-n

Uff'fl'l 1,rd~'W~'l U'W'J'Vll'lfll'J 'lJ~1J~1'Wfll'J'Jl'l UN'WU"~ 'fl'J1J~'JJ1m 'l fll'J~L~'W~t1tl'JJi'1Jti'W l'fltl

~'J 1'lJ'iI~Lll'W~fl£jtu~'lltl'l'J~1J1J'fl'J1J~'JJ~tl'Wfl~1JLL1J1J'J'l'il'JiI'fl (closed loop feedback control
"system) ~'l Uff'fl 'l 1'W~'lJ,J''W~ tl'WflU 'lJ~1J~1 'Wfll'J 'Jl'l UN'WU"~ 'fl'J1J~'JJ1'fl'J 'l fll'J ~'Jtllm 'l

.,g " ""
CPM Lm~ PERPIf'lU~,,~,J''W~tl'W l~tl~1J1t1~'l'fl'Jl'JJffm~'W ..r'lltl'lU~"~ ,J''W~tl'Wl'fltlff~'lJ~'l~tll'lJi1
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(1) fll'.i 11'1 IIN'Wltl'.i'lfll'.i

•
(7) 'l'i1'tY1l'l'i~, '1H'lJtl~'111fl1'IJ.;r'WlItl'W

o 'l9J •..
fll'.i'Yl1'11'Wllt'l~fll'.i 'If'Yl'.i'YW1f1'.i

r----------- --------------------~
fll'.i,)ll'l1'W'I1'W~1:IJllN'W'lJtl'l ltlHfll'.i

d'J'W~'YW '1~'I'i~tl i1-i

. "
.f)l'V~Vi1.1 .u'U~fl'Uf)1'J1l~li~1'Uf)1'J11_3U~'UUt'l~f11'lJ~1J lf1Hf)1'J~',HJ lf1H CPM bbt'l~ PERT

~1J1 : ~.f)'Vl t'lil~lmW LVlflUflfll'J'lJ1't11'J lf1Hf)1'J CMP & PERT '\1'W19

i'U~t)'U~1 f)1'J11_3U~'U lf1'j_3f)1'J (Project Planning)
'It dflt "'!l <;/ '" dOl' d9J&fltl
~'U'IJ'U~fl'U'U 'iI~LlJ'Uf)1'J 1'lf)'tJ1tl_3'J1tm~ mfJ~Hf)fJ1f)'lJ_31'U~1_3'1 VIff'J 1_3'IJ'ULlJ'U fI'j _3f)1'J

.dt • " •
0)f_3L1'.lJ~_3U~f)1'H~'lJ'Irm.!t'l~1-3'1 Vi~lLiJ'U~U_31~'Uf)1'J11_3U~'U lf1'j_3f)1'J L'11'Uf)1'JLWf)_31'Ulf1'j_3f)1'J

. "
flflmiJ'U_31'U't1~flfi'ilf)'j'j:uvmJ'1 L~U 'iI~1~V1'J1'lJ'h lf1Hf)1'Ju'Ull'J~ f)fl'lJ 11l~1fJ_31'U 1f1TIl_3 bbt'l~

" "U~ t'l~ _31'UU 'Uiitl1~'lJ.u'U ~U'U 'IJfl_3_31'U~ 1_3'1 mfJ 1 'U1fI'j _3f)1'J 'iI~~fl_3\1f)Ufffl_3 Ufl f)1J1UVl_3ifl L'iI'U1'U

~1l'IJu_31f1fl~ Uf)'j1J 1fI'j _3,j1fJ (network diagram)
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'j/ 9J , ,

1'W.u'W'tItJ~ fll'J 11~ UH'W1~'J~ fll'J,r'lJ il !~'W.u'W~tJ'W'Viihfl qJ'Vi"1fl 'tItJ~! V!~ U ~
j/ 91 • v

CPM /PER T1 'W.u'W'u~1!~'W~ tJ~tJ1~t1~11'.lJi 1'.lJijm!{I~ 1J'J~'ffl'W~1'W'tItJ~H'!f1t11..rtJ~'\1mtl~lt1 ~~,r'W..
" .~<==t, I G) "l' 4 0 ?t 9J.::! ~~ d QI

fj'.lJ'ff1'W'J1'.lJ~'Wfll'J11~!!H'W ~~'J~fll'J'VJfl~'W1I~1Il!1J'W~tJ~'.lJml'.lJ1.'V'l'W!1'W!fltJ1fl'lJCPM / PERT
" 'j/ I

QI 9J.d. 9J ..•. 1 rid. QI,. do QI ~. do A Q.I 9J d

!!{I~ t1~~tJ~'.lJ~11'.lJ1.U{I~1J'J~'ff'lJfll'JW !fltl1fl'lJ ~~'J~fll'J V!fll{l~11~UH'W!1J'WtJtIl~fl '.lJQ~'W'W'tItJ'lq!{IV!

"1~1 \.A fll'J11~UH'WtJ11111~~fl , 1J1Ilfl..rm~ 11111~ fll'J Utlml'W 1'Wl~Hfll'JtJtJm~'W~l'W£itJtI'l 'J1'.lJ11~

"
fll'J nl '\1\.A fl.u'W~ tJ'WU{I~~11'.lJff'.lJ.w'W;'J~'\1il~~l'W£itJ t1~1!~'W~tJ~tJ1~t1H'iJ~11'.lJ!~11'.lJ'ffl'.lJ1'JtI U{I~....

" . "
~11'.lJ<Ml'WlqJ 1'W~1'W,r'Wlfl mQ'V'll~ U{I~'\1tl~ 1Ilfl'ViUtlfl.u'W~ tJ'W'tItJ~~l'W1'W1m~fll'J '~~fl! 1I'WU~1

~ .., .., <I 0"" "'6J!li~1 'l' • 'l' .J !li !li6J
flHfl~11'.lJ 'ff'.lJ'V'l'Wfj 'tItJ~~l'W~l'.lJmfl'lJfltJ'W'\1{1~~'\1!lJ'W~~'J~'tIlt1't1tJ~~~Hfll'J 1l}f~'.lJtJ~mm1!'tIl~11....

I 'JI , 'JI v
41t11'W'fflt1~1't1tJ~~i1'.lJ~1'W111'l, 1J 11~'\1'.lJfl'Vimh1'.lJ1U~fltJ~1'W.u'W'tItJ~fll'J11~UH'W1~Hfll'J

,r'U~~'U~2 fll'J1J'J~'.lJ1WnmU{I~V!1'V'ltilm (Time and Resource Estimation)

mtl'\1tl~ 1Ilfl~ 1~H ~lt1't1tJ~1~H fll'J'~ tI fl'fffl~~'W'.lJ1U~1 ~'W~tJ' 1J11~!~t11..rtJ~n'lJ..
nm~~tJ~ 1~ 'Wfll'J1J aU~~l'WU~{I~ ~1'W ~~ ~tJ~1J'J~'.lJ1WtJtJfl'.lJ11l1"~titJ'W~ 11~!~'.lJ~'W~tJ'Wg'W~tJ

, 1J fll'J 1J'J~'.lJ1Wnm ~1!~ 'W~tJ~tJ1~t1'ff'.lJ'.lJ~ till'W!~t11n'lJnltl ~~'W!m~~ 11'.lJ'V'l!tJ'.lJ!~t11n'lJtJ1Jm cl'~
~ q

t' 'j/ 'j/ 'J/ ,

iJtJ~U{I~ ..rtJ'ff'.lJ'.lJ~!l'Wfl'W'1 'VitJ111\jflnl'\1 'Wfl~'W1'W.u'W~tJ'W'tItJ~fll'J 11~UH'W1~'J~fll'J 1'W.u'W~tJ'W'Vi1

fll'J ~fl nltl~~'W fll'J !iltJfl~'W 1l1'!'\1'.lJ1~'ff'.lJn'lJ~1'Wfll'J !iltJfl"lfUflU{I~nl'\1'Wfl~1'W1'W!~~tJ~ ~m

!~~tJ~ijm~~tJ~ 1~'J1'.lJff~1'ff~~~1!~'W~tJ~ 1~'W l~Hfll'J ~fltJ~1'W~'W~v'W~ 2 ~~ '~!!'fffl~ 1'Wmv'lJ

~ 2 'tIV~1.1J~1.1...
1i''U~~'Ufl3fll'Jnl'\1'Wflnm~l'W l~'J~fll'J (Project Scheduling)

fI1t1'\1tl~1Ilflfll'J1J'J~ '.lJ1wnmU{I~ V!1'V'ltllm fll'J 1JaU~~l'W 'tIv~ U~{I~ ~1'W fll'Jfll'W 1W

!vttJnl'\1'Wflnm~l'W l~Hfll'J~!~'.lJ~l!U'Wfll'J'~ lfitlUti~fll'Jfll'W1W vtJm~'W 2 ri1'W ri1'W~ 1

!1t1flilfll'Jfll'W1WU'lJ'lJ '1J~l~'\1Ul (forward pass computations) ~~yh1l1'V!'Jl'lJnl'\1'Wflnm~

mflil~l'WU~{I~~l'W 1I~!~'.lJ~'WU{I~U~1!'ff~ 11'~!~1~'fffl ri1'W~ 2 !1t1flilfll'Jfll'W1WU'lJ'lJ~tJ'W
q

" .
fltl'lJ (backward pass computation) fll'Jfll'W1W 1'Wri1'WU1I~'fll1l1'V!'Jl'lJnl'\1'Wflnm'Vimflil~1'W

, ~ 9J 9J d \J]9J9J.d d\J]9J 0 Q.I lOG) 9J
U~{I~ ~1'W11~!'J'.lJ~ 'WU{I~U{l1 !'ff'J11~fl"lflV!'fffl U{I~ H{lV! ~fl1l1flfll'J~1'W 1Wfl~ flm1Vl1 ~'\1'ffl'.lJ1'JtI

q

nl '\1\.A fl , ~il'fflt1~l'W 1mil'W 'fflt1~1'W1flq~'tI v~1~'J~~lmm~ 'fll1l1''ffl'.lJl'J t1fll'W1W'\11nm'tl v~~11'.lJ
• 'j/ I 'J/ 'j/

~fl'\1~'W(floam{l~ slack) 'Vi!nfl~'W1'WU~{I~'fflt1~l'W'Vi'li1<i!~'Wmtl~1'W1flq~ ~'W~v'WU '~U'fffl~ 1'W

mv'lJ~ 3 'tItJ~1.1J~1.1...
Q.I oCt QI QI

'lJ'U~~'U't14 fll'J1Ifl'ff'J'JV!'J'V'ltllm (Resource Allocation)

fll'J~~l'WU~{I~ ~1'W1'W1m~fll'J 11~'ffl'.lJ1'Jt1~l!U 'W' 1J'~~1'.lJnl'\1'Wflnm~fll'W1w'~
'j/ • 'j/ I ,

1mJ'W~v'W'Vi 3 ,r'W 1I~~v~tJ~fI1t11~'ff'.lJ'.lJ~!1'W'Viil11~m'.lJl'JtI~flnltl~~'W !~1tJ~~m u{I~'Q1Jmcl'
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".<C::l, .e:2 9J Cl • ..:l
'W'i1THU1m 'tItlffllll~~l'Wt'H(j l'U

I i1 I •

'i11nfi m; l1m'u\~~'W ~n,r~~'Wi1m'Jfi 'i1~ih'Vi 'W~nm~l'W~~~(j~ ~1'W'tItl~1'fI'J~m'Jfi ~~'W

" "
1111~ 'i1~~tl~Yi 'i11'JWlU~ ~1'W1'W'VI1'Wrnf1'Jl1'J~ntliJ 111~1t1 ~~U'W'1'W.,j'W~tl'Wm'Jih'Vi'W~nm~l'W

1m ~m'J ~~tll'i1'i1~~tl~yh~tl'W n~iJ 1l1mriJm'Vimm~tl1'J~'Vii1~,r'W~tl'W~ 4 n~iJ 1l1~'W~tl'W~ 3

'i1'Wnil 'i1~1~ nl'Vi'W~ nm~l'W~ fftl~'fI~tl~tiiJ ~1'W1'W'VI1'Wtllf1'J~ijtlv~lti~'Vi1tl~fflm'J (]~~'Vilm.•.
" , .ll] 9J G) QI a 61 9J ~ I 0 0 QI dodo

t~ ~m~ t 'WiJ1~m~~'Wtlt'Vi!n~'fI11llt'Hlll~ffm~'Vi11~m'Jm'Vi'W~n(jl~1'WU(j~ 'i11'W1'W'VI'J'Wtllf1'J'VIll

• ,,;j gJ ° 'I ,t <k.r, ,,;j gJ gJ 01 lIJ_ I": gJ 1
tltl 'i1~tll 'i1'i1~~tl~'VI1m'J11~UJ:-l'Wt 'Vill'VI~'Vill~C)f~'W'W'Vimtl(]~~tl~tltl'Wn(jiJt lJ~'Jll~'W11~UJ:-l'Wm ~.•.

'j/ Iii. I

m'J'lmj'W~tl'Wfi 1 'lmj ~n'l:lW~~i'WijUff~~'l,r~~'W 1~mft'W(jnff'J'i11nf1'JtliJfi 4 111v~f1'JtliJfi 7 ~~.•.
'j/ , "'jI

U'W'l'Wm'J11~UJ:-l'W1'f1'J~m'J 'i1'W~~'Wfitltlll1iJ ffllll'Jmll 1l1~l~i!'Wm'J 1~u'Wtll 'i1'i1~~tl~vh.,j'W~tl'W
, i1 ,. 'j/ 'j/ , v ,

fi 3 ~m~.,j'W~tl'Wfi4 'Vimmfitl1 'Vi1tliJ1~fitll'i1'i1~~tl~Vhil'l'J'W~tl'Wfi 1 U(j~'l'J'W~tl'Wfi2 'lmj'Vimti

" " .
'fI1~ ffl'Vi1 iJ'l'J'W~tl'Wn1'J'W'i11'JWlnl'Vi'W~ nm~l'W 1m ~m'J fl1t1'l~'V11'Wrnf1'JfiijtlV~lti~.•.

v ,

OJ '" 1"UUVlf.)U'VI 5 m'J'fI1iJ¥Jll 'fI'J~m'J (Project Control). "
~ijtl'l'J'W~tl'Wm'J11~UJ:-l'W~1t11'f1H~1t1U(j~ m'Jnl'Vi'W~nm~l'W'tItl~ 1m~m'J 1~(]n.•.

111iJl1'J~~~'W~'Wtl'1'i1U~1 ~~vh 'l,r'VI'JliJ':h 1'f1Hm'J'i1~U~1~ff~'i1'l'W1'W'l~ 'Vi~~'i11m:f'WUJ:-l'W'tItl~.
1 <:l ollJ_IO"" AOI "" '1gJ?i _I ,,1 •• gJ'l
m~m'Jn'i1~\ln'Wl tlJm~'W'Wm'J~'Wtl'i1m~'Jtlllt'VitlJ'W~lJUiJiJ'VI'Vi'W1t1~1'W~1~G'J~'tIl 'i1~m~fflm'J(]

l1a'!J~~lll1~~llll1n~'tItl~m'J~1~i!'W~1'W 1'f1'J~m'J1~tI~1 G'J1111Jn'i1~'1~nm~1~i!'Wm'J~~'W~~tl'W

-;;tl ~ ~I '1 I ° "" 1 I ~ , d 91 '1''::' ~ 9J o&::lI

lJ 'Vi'Jtltll'i1'Vi(jlt1lJ 'W'J~'Vi11~m'J~1~'W'Wm'J'fI'J~m'Jtl~'W'Wtltlllll'tltl'lqJ(j 'Vill~n~'tI'W'tItl'lqJ(j~~lltll'i1

,,1 _I lIJ "'I "" ,,1llJ 'lIJ gJ "" "" & ,,;j gJ "" ""
~l1(jtl'WUlJ(j~tl1 'Vi'Jtltll'i1lltll1ff'J'J'fI'VI tll t~'fI1~'fI~!f1~'tI'W 'i1~~tl~llm'J'fI1iJ'fIllU(j~~~~lllJ:-l(jmlll..
~11'ViUl't1tl~ 1'f1'J~m'J ~~tlulm~fitliJtiiJuJ:-l'Wu(j~nl'Vi'W~nm~1~11~H ~~Uff~~'1'Wf1'JtliJ~ 6

'tItl~'Jl1~ 1.1 m'J'fI1iJ'fIllVh 1~1~tlm'JlltliJ'Vimtl~1'W~m~nl'Vi'W~~1'Jl~n(jlm'Jyh~1'W '1,rtiiJ....
01 A 01 'I gJ?i lIJ_ 1 ,,1 ° lIJgJ ,,1 ° 'lgJ • gJ gJ

'W'Wml'WU(j~~'fI'Jtl~'i1f1'Jt'Vit1J'WtlJ~lllUJ:-l'W~l'W'VIm'Vi'W~t1 U(j~'Vilfflt'H~'VI'V11'Vi~l'Wm"b'l'W'Jtlll.
" .

'¥l~u~1'tIU(j~~111:ltI'Wul1(j~UJ:-l'Wm'Jl11~1'W~~(j~ m'J nl'Vi'W~ nm'tltl~~l'W ~1~G'J'111'~'Vim~ffll tiiJff.f) 1'W

'fI11ll 'i1~~~~l1~tI'Wul1(j~tl~~(jtl~nm~~tll 'i1'i1~Ul111~m'Ju~1 'tI1m ~~1t1 m'J ~l1~tI'Wul1(j~~'W~tl'W

m'Jl11~1'W'Vi1tlu~1 'tI'fI11m1ll-W'W1h~'Vi':h~~l'W~1~G'J '1'W1m ~m'J mll~tl'lqJ(j~ 1~1iJm 'lmj~~

Uff~~'l'Wf1'JtliJ~ 7

"
~l'W'VIn.,j'W~tl'W11.ii1'i1~~~'W~1'W~1'Wm'J11~UJ:-l'W1m~m'J m'Jnl'Vi'W~nm 1m~m'J. . . "

~1'WU~ij'fl11ll ffll-W'W:fiti'Wtlth~~ mUtl~ 1~ tI11.iijfi ff'Wb!~
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4. 'U011!'UVlfll'jliltl (Scope ofthe Research)

CPM & PERT.
'j/ d ~ d ~ 9J oJ ~ ~ •

4.3 'lJtllJ~'lJ~'lJtl.;jnm 'lJtl\!{j'VIll'jlf1~ lum'j1~'fl'jl~'H 'il~~lJU'lJtl\!{j'VILf1~'lJU1Wln.;j

"QI I~ QI

nm~.;ju~~~tlU }Jf1'jl'fl}J 'VUl'.2544 - tiU11'fl}J 'VUl'.2545.

, !)I
- mnl~LL~'Wm'j"f1eJ1;Y'j"l~

- m'j"11~LL~'Wm'j"1~11;Y\Pl•
- m'j"11~u~'Wm'j"1~LLH~1'W

- m'j"11~LL~'Wm'j"1~~~~eJ~~m

- m'j"11~LL~ULL'W1m'j"~~'W

, !)I
- m'j"neJ1;Y'j"H~l~LL~'W~l'W

- m'j"SeJ1;Y1HllUl'Wl~Hm'j"

o A QI'

- mHl'Wm'j"\Pll~'W'W~l'W'j"lU'j"lJ-'illU

o '" '"- mnlUnUmHl1L'W'W~l'W'j"lm\PleJ'W

- m'j"1;Y~1l~{j~l'W'lh~l\Pl"1

- m'j"'H1~1~11W.n'Wl1ll~'lleJ~m'j"

uK1~1;Y~1l1'Wm'j"fhnu

.
fI1'W'¥i1.2 N.;jurr~.;jm'j'fl11}Jff}J~u1f 'lJtl.;j~"mll'jurr'j~ U{j~~1Ull'j
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5.1 m'j1~t1ffflill~~U~ m'jl~L'VlfliJflPERT~~um'j~~fful'il~l~iJulfl'j~m'jlu

~'jf)'ilfiUfffl~ : fl'jWffflm lfl'j~m'jfiufffl~U1fl1'j~~t1U'j'1'lJ'lJ'I'n1'YltJ1~t1~U1~'j

5.2 ~Ul~~U~~'1Uf.h~(Simple Size)l~ll~iJ'Yl~fll~lUU1fl1'j~~t1U'j'1'lJ~~U~'1Uf.h~

~~um'jffflill.l~t1m'jffflilllu~tlullll~u~m'jll~m'j lfl'j ~m'j 1~t11~Uf-.lUf)'ilfl'j'j'lJ1um'jfl'111fJ'lJ

lflHm'j'1lil!utlfl'h 200f)'ilfl'j'j'lJ

5.3 fffl~Ullll~l'ClU~lflH~ltl PERTffl'l1fllfl'111fl'lJlfl'j~m'j U1fl1'j~~t1U'j'1'lJ
q

"" '" , Jt ?l \'1. IGl 91d'l' 91 ol
5.4 m'j'1~fl'jl~'I1~ltl~lUPERT~'Ym'l11fl'11'lJ~lJUtlJ ~~'Yl~flHm'j 'il~U'Cl'1~ff'j'il~1'lJ

5.5 m'jYil~'1Uf.h~d~lfl'j~m'j ~'j~~llnmU'Cl~f111~~ltl~1~"1

, v
91 "'G1 !l!'l "" '" 91 I G1' "" '" '" "1 91 91 915.6 ~U1,l'Cl'Yl~"lf~um'j'1'iltl~U1,l'Clff'1U~'I1\y~U~~lU'1'iltlU'il~~~'illflm'jflU fl'11'illfl

mflffl'jm'j 1~t11'YltliJ't'lUl1mr~ffU mflffl'jUU'1~~'j'1'lJ(i~mflffl'j'Yll~1"lflm'j~m~l~.u'm.m..

trlutl'j~~fI'Ylm'j1~m;~<WWJUl( DevelopmentResearch)

oC::l. .:::.. (/ t

7.1 ~'YlflUflm'j'1~fl'jl~'I1~ltl~lUPERT(ProgramEvaluationandReview

Technigue)U'Cl~CPM( CriticalPathMethod)

7.2 m'j'l111umff~lfl'j~m'j'il~U~'1~ff~'il~1'lJf\1'l1U~nmff\y\yl1~t1m'jf11U'1W'l11

f11fl~UUU'lJl~'j!lU ( standardscore)

7.3 1~m'jd~ lfl'j~m'j (project crashing) l~t1m'jl~ltl'jufI'j'lJ MicrosoftExcel
<9

'I1'jUMicrosoftProject98
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8.1 lfl~-:.tfll'i '\1lJlfJ~~n\..H)ml~1~tnm'H1m.!'J1lJ 'UtI~ lJ'\11i'VlfJlt:lfJ;'Ul~'J

8.2 fl1~¢iltU'Ulfl~-:.tfl1~'\1lJ1fJ~~m'Jm~'th l'Ufl'ilm'JlJ~l~"l ihrJ'UtI~f1'l.h~fltl'U1'U

m'J'\'111m~m'J

8.3 ~l[J~lU (Path) ~tlm'Jm~.yhl'Ufl'\lfl'J'JlJ~ihn'J~m~tI~tl'Ul'U"lh~nm'UtI~m'J

~ltU'U1f1Hm'J

8.4 ~l[J-:.tlUlflq~ ( Critical Paths) ~tI fflfJ~1'U~iJ'J~fltl'U~1fJ~1'Uiflq~~~~tllJfl11lJ

fflJir'U itl'U ~ Uff~~l'U~~lJ~'UU(j~U~1~ff~'ilfilfJ1 'Unm~ fh'\1'U~111'Ufll'J11~U~'U~~tll..rm'J

o ~ ,. rJJ ~ QI ,9J
~m'U'UtflH m'JU(j1~ff'J'il~llJffty tylmmtlff'Jl~ .

.::!l. Q, •• ~ ~ .oC:.\ d..d.

8.5 ~1[J-:.tlU~tH1flq~( Non CntIcal Paths) fltlfflfJ~1'U'J1lJ'UtI~~1'U'JtI~1flq~'VllJ

'J~fJ~nm'UtI~fl'ilm'JlJ l'Um'J~l~U'U1f1'J~m'JUtlfJfll1fflfJ~1'Uiflq~

'" '" <!l '" "l d ~ A ~ Q dll\ ~
8.6 -:.tlU1flq~( Critical works) fltI fl'ilm'JlJ t~"l 'Vl~tI~~'JlJ~'UU(j~~ffn~llJ'Vlb~11~

U~'U11u~11~fJhHjnm~ff'J~ l'Um'J~~tI'Unm'UtI~m'J.yhfl'ilm'JlJ

~.Q ~C\ 61.d .J.91 CJJ

8.7 -:.tlU~tl-:.t1flq~( Non-Critical works) 'fItI fl'ilm'JlJ t~"l 'VlffllJ1'Jm'JlJ~'UU(j~U(j1

Q d"l ~'" 11\ ~ '" "" "l A 0 "" 11\ ~ •
~ff'J'il~llJnm'Vl b~lJm'J11~U~'Un~W~lJnmtlff'J~ t'Um'Jt(ltl'Unm'UtI~m'J'Vllfl'ilm'JlJ t~ U~

~tI~1liri ~~(jm~ 'Vl'Um'J~U~fJ'UUU(j~'UtI~fflfJ~l'U'JtI~iflq ~

. "
'illflfil1~ 'UtI~~'Jfl 'ill 'U11'il~'JJ''U.yjiim'Ju,j~4J'Ut!~1'U'VJfl~1'U~~U~fll'i ~il~ fll'J ~~

~l'\1'\..hfJm'J'U1m'J U(j~ 'Ul~m'JlJ1'\1li"l ~'\1l.bmpfl'il'il~~tI~iim'Jir~'Ul~~tll..r~fl~flflfJfil'Vl'Vll~

m'Ju,j~4J'U~'Jfl'il~l'Uritlff~l~~rJ'U~'Jfl'ilU'J~Iil'Vlm'J'U1m'J~~iifl11lJ~hf1tyt!~t!~ ~ 'il~~tI~.yh1,r~fl

~ '" ~ "l "l '" 0 "" 'i' A "l ~'i' ~ Q 0fll~fl~fl11lJ'Vl~'Vltlb'ilb'Ufll'J'U'Jm'J'UtI~m'J~l~'U'UtflHm'J ~'Vltlb'\1bfl'J~m'JU(l1~ff'J'il~llJm'\1'U~

~ " " "fftytyl 0)f~m~11~(jm'Ji~fJfli'~iA'il~iiu'J~1fJ"lfU~~iA
9.1 ffllJ1'JO1~~rJ'Uu'U1'Vll~1'Um'J~'J1'ilfftl'Ufl11lJn'11'\1,rlm'J~1~u'U1'f1'J~m'J1~

'illfll'U ~~lJ~l~U'U1m ~m'J'il'U~~"lh~nmm'Ju'J~ ~iJ'Ufl11lJn'11'\1U11~"l

9.2 u'U1'Vll~m'Ji~fJ'il~·]hfJ1,rN''U1'\11'J1m ~m'J'Vl'Jl'U~~fl11lJtll'il~~rJ'Ul11m ~m'J
<u

"''i' ~ Q '" • ~ <!l 11\ • A 11\ ~ 0 n I "" ~ ~
'il~lJ ttImffU(j1~ff'J'il~llJfftutul m'Jfltlff'Jl~'\1'JtI blJ~lJtIb~'Vllfll'J"IJ'J~~lJ'Ufl11lJm1'\1'Ul'UtI~u u

1m ~m'J~l'lJ"lh~nm 1~"l ~1'lJ'\1t:lflm'J'UtI~fl11'lJtll'il~~rJ'U

.)!'1 ;"=:~f1



1lJ~lLiA'U 'll'UU 'Vl'U l'U 'Ul'l mOl m 'il'il~'Vil'Vll'l LLfi'1 'tItlqj'VilU't'l~lJ1'UlJ1 '11fl'.i 'I 'lilCl

'" "1 • 'l' d ~ "1 ~"" '"'Vl'.i'WCllm!'U'.i~Cl~~l'l"l !~ml!'t'lClU't'l1!f1't'lLflCl'lf1'U

9.9 ftl'Vi1'U 1m 'lf11'.i1'Viqj"l ~n ~1'U1'U'l1'U'Vi~tln'ilm'.i~L~'U ~1'U1'U'VimCl~tlCl'Vi~tl

'VimCl~'U'll'U 'Vi~'1'illf1'¥i1f11'.iL:UCl'U1fl'.i 'l'lhmm~'fll'U1W l'U~U~1Lff~ 'il'tltl'l1m '1f11m~1'¥ill"r'Vl'.il'U

"" "" 'l' ' .J £'It '" "1 ~ "" "" ~ '"fflCl'l1'U1f1q~'tItl'l ~m'l'tllCl CJ1'1L1J'U'Vi1~'il'tltl'l CPM U't'l~ PERT L~tl'Vl'.il'UfflCl'l1'U1f1q~U't'l1f1'il~

• "" ""A 1 11\ A 1~ "1 ~ "k ~'" "" , 'l' ~ "1 ~ 'I
'Vl'.il'U1l'l1'U1f1q~lJ'.i ~f1tl'U !lJ~1Cl'l1'U ~~'Ul'l CJ1'lf;;!'.i'UH~'iftl'U~tl ~fl'.i'lf11'.i~tl'l mfl1l~ff'U ~'ilU't'l~

" "
fl1'U~~'1l'Ulf1q~m~hwtlVl'l1f1~;~ iJl!~ir'U 'il~'¥il 'l "rnmU~1Lffh'tltl'l1fl'.i '1f11'.i"1~ltltlf11lJ

~1'l1'U1~1'UfflCl'll'U lf1q~~'l f1"11Ln~"1~1f1il ih'Vi'U~
." .

9.10 Liitl1 fl'.i 'I f11'.iLff~'ilff'UU~1'¥il 'l"rfflm'.if:l'Vl'.il'Ufffi~'tItl'l'l1'UU~'t'l~'l1'ULliCl1tl'U

~1'U1'U nm~l~u't'l~ ~1'U1'U'Vl1'WCllm'lfiA~~1'l"l '.i1~~'1fl1l~ff~m'flff~H't'l'tltl'l1fl'N'lilCl ~'11~

12

lJ ~lJ blJ~ ~Ubb~U-:J1Ub ~'f) '1~~unlJ"jh-:J b'J~1 n1 :i'~1 bUUbfOl:i'-:Jn1:i' 1~bV1~1~~ ~

~ ~ ~ ~d ~ ~ d

9.4 'tI'U~tl'Uf11'.i1lm~rU 1~Wl'ifCPM U't'l~PERT f;;!1l'lW·j'UU't'l~f;;!mCl1't1tl'ltl'U"l ~
, "

nm 1'Uf11'.ifl1~fl~ L'Uf:)'1t1qj'Vil~l'l "l .vim 'il'il~Ln~~'U1'Ufn'.ilJ~1J~'1l'U U't'l~'Vil'Vll'lufi'1 'tItlqj'VilLmll

~ II\~' ~ d ~ d , d £'It 'l' 0'''1
'U'Un't'l1'l'Vi'Ul ~'t'ltl~'il'U~nm'.i1'U'.i1~'tItllqj't'lU't'l~'.ilCl't'l~mCl~~1'l "l 'VH1J'UlJ'.i~~Cl'lf'U~'Uf11'.i1l'l

uH'ULm~1J'UVif11-rt'U'.ilJ'tItl'l1fl'.i'l'lilCl•.
~ '" <Ol ~ , II\~ AI 'l' ' ~ ~ ~

9.5 L~tl'U'U'Vlf1't1tllqj't'lU't'l~UH'Uf11'.i~l'l"ln !'U~lJ'tItl'l ~fl'.i'l'tllClumf;;!1l'lLLH'U'Il'UU't'l~f;;!

d ~ lJ] to ~ 91 0 QI 61 d (V d GJ9I dt QI j/ll]

Lf1Cl1't1tl'l~~'ill LlI'U~1tl'l'il~ 'illU't'l~f1'11't'l~'ilLf1Cl1f1'Uf11'.i1l'lUH'Utlf1m'il ~'lfnmL'Wtlf11'.ilJ'.i'UlJ'.i'lUf1 ~'tI
q

'l' • "1 ~d.d .1
~fl'.i'l'tllCl m~Cl'l'tl'U

0GlgJ d91 GJ9Io cv<t ~ Q.J d
9.6 'Vll ~'Vifflm'.i f:lfl1~fl~ L'U'.i~Cl~nm'Vl~tl'l !'ifffl'Vi'.i'U ~m '1f11'.i'Vi'.itl'Vl'.il'U1'ULff'.i'il'tltl'l

'l' 11\ ~ ~ d d ~ • 'l' 'I ~ £'It ';;'1 dt ';;'1
~fl'.i'l f11'.i~~ !f1mflCl'lU't'l~ff~m'flff~H't'l'Vlb[~U~1l'U1'1 ~m'lf11'.im'il'il~ ~'lfnmL1J'UlJ'Vi'.itl'VimCllJ

" ,
9.7 CPM U't'l~PERT ih~lJ'Uf11'.ifl1lJ~~U't'l~~~~1~H't'ltlVl'lnlJ'.i~ff'Vl~m'W'YJf1fl1'1.vi

d AI'" A I ~ '" 11\~. 'l' '" 0 "" dt 11\' dt. '" '" .1
~f11'.ilJ'.i'UlJ'.i'lUf1 ! 'tIf1'il~'Vl'.il'U!~1l ~fl'.i'1f11'.i'il~Lff'.i'il~l~f11'Vi'Um~~'Vi'.itl !~ 'Vi'.itl1l 'il~Lff'.i'ilL'.i1't1'U

q

~ gJ lIJ....1 0 ~ d Q.I ~ rllf!:!J. d' G) ,. 4 d
'Vi'.itl'lfl !lJ 'illf1f11'Vi'U~L~~m'U U't'l~ff1m'.imLfl'.il~'Vif:l'l'.ilCl't'l~LtlCl~11L'W'.il~m~ ~~ ~fl'.i 'lf11'.i'il'lLff'.i'il•
",.1 dt~ ,do "ko'l~ ~II\II\~ ~
L'.i1't1'U'Vi'.itl'iflml'Vlf11'Vi'U~CJ1'1'Vll~'Vifflm'.if:lUf1 ! 'tI !~\lf1~tl'lU't'l~ \lf1~~

, "
9.8 fflm'.if:l'Vl'.il'U ~1'U1'UU't'l~'ifiA~'tItl'l'Vl1'WCllm~1'l"l .vi~tl'll ~~l~'.i~ Cl~nm~'lU~

, " .
L1~1fl'.i '1f11'.i'il'ULff~'ilff'U1fl'.i'lf11'.i .vh1"r ~1'UH~'lftl'U~tl1fl'.i'lf11'.iffl~1'.if:l'Vl'.il'Uil'Vl1'W Cllm~l'l"l .vi

d'd , 0"" dtll\'~II\' II\~ ~,~"k?1 ~.
~tl~'il~ L'WCl'l'Wtl~tlf11'.i~lL'U'U'll'U'Vi'.itl!~ m !~'Wtl 'il~ !~'Vil'Vll'1Uf1 !'tI't'l1'l'Vi'Ul CJ1'1'il~LlJ'ULfl'.itl'l'lf1Cl.q Q.I .oC:Iro G} , .oC:Iro ~ Q.I dt q gJ glQ.J QI

~'Uf11'.i~~ ff'U ~'il1lfl1'.i 'il~L'W~'Vi'.itl't'l~'Vl'.i'WCllm'Vi'.itlm 'il'il~~tl'U'VimCl'll'U 'Ul'l'll'U ~'ViH'.i'Umm'.i'U•.
~ 'I ~ "1 ~

L'Wtl~'Vif11'.i~'If
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u~i 'tltJ11.J1Jl,nJl~H'1flfln~lU~~~~!rJ'W.,rm.!~~Q fl~fl~fl'W~~!rJ'WtJ~:;:1t:J'ifUmh~lI1fl t 'Wfl1~11~~'W

~l'W'tlfl~1m~fl1~t'W~fl itJ

~ltJuft'1 fl1~t~ CPM u~:;:PERTt'Wfl1~11~~!~'W~1'WU~:;:~flfll11~~~1'W'tlfl~1m~fl1~

~.It'l~1 ~ _91 do Q ''l~' ~ d "I .It'l~1 ~
mvm m m~fl1~!~~~f1111!1Jl'V1111t:J'Vlfl1'V1'WflU~:;:~~t:Jm!'if~lt:J'Wflt:J'Vl,,!fl'VI~fl~'Vm!'VI fl~~fl1~~~~~

~~1~,,!fl1flmfft:Jfht ~~lt:JtJ~:;:'VIiJfl~,,!fl

1:::£!:::L'Jfl1~1LU'Wn11

n9n1m L'Vl'fl3-J2/45 L'Vl'fl3-J1 / 46
.oj

3-J.l"l.n:vt 3-J.l"l.IJ.J.£!. n.l"l ~.l"l n.£! 111.l"l

1. m1L!I£!'Wtl"lNh'l'i~£! ~203-J.l"l.

2. m~'1'\X'J l1'fl'l'i~£!l"lf'lVl1 l.?l·Vl.
3. mnlfuuNLU'fl'M1 '\X'Jl1'fl'ltj'l11flU1:::~'1l"1 ~n.Vl., ,

4. m~'1'\X'Jl1'fl'l'i~£!l"lf'lVl 2 • ~-20 n.l"l

5. mnlfuuNL-d'fl'M1 '\X'Jl1'fl'ltj'l11flU1:::~'1l"1 .-. ~1 n.l"l-1 0 ~.l"l, ,

5. ~1LU'Wn1fJ~£!
A-4 ~10 -31 ~.l"l

6. mfJLl"lrl:::"'LLfl:::~nl;r'fl3-Jfl 1-30, 'lI

7. m~'1'11'WPl'Wl"l'hS~1:::
l'"

11.1 nr'tYfJ1tJ,;h.;
1) 'Ylr rfCnn l1JfI fI(J M'lln

~ 0 ~ ~

(1) ~'Vl1fl1~fl'Wfl11
iI , ~ rI

(2) ~'if1t:J'V'I1l'V'l~1t:J~1'W

.d "I ./ '" lIP' ,2) Afljf).JJJf)ll(Jg;fJ lln'.HlJ t ~lln

.It ••• " .1 " ••• " ,
(1) ~fl~fl~flflll'V'l1~f1fl~u~:;:~lJmWfl1~'V'Ill'V'l~l'Wfll~~

(2) t11U'V'l1'V1U~lUfl1'H~U'Vn~
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, 'I JI ,
11.2 flWlffllfJ

'9J .a:. rI .t::), QI

1) fIl ~1~VnJ'VHflf1ff 1'H11'j 'HI tI
I 0 0 'jJ I

2) fIlVlTfflb141Wf1ffl'j 3 ~~ U[;'l:;;b~lml.J4 ~~

3) fhlff~~l~ G'J

I '1 ~ I ~ ~4) fIl ~9f~lm'U~b~[;'l~
'JJ 'JJ

'jlmh 1~~ltll1~i1l4

2,400.00

1,000.00

1,000.00

4,000.00

8,400.00

'UlVl

'UlVl

'UlVl

'UlVl

'UlVl

Ulbffl4fl114~;1JU'U'U'jltl~114 f)1'jl~t1 U[;'l:;;Ulbffl4fl114u'U'Ufl.fh.hlm;~'W'j'j\ln 114f)1'j

~fl'U,rm1f1f11l.J~fl~m~1'j6~1J~ml1 ~m:;;N'ffl41~ll4'I11~~fl~f)1'jvhl~t1
"
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I•••'UYIYI 2

1'U.fl11~ ~ij fl1'j U';-:J,j 'U'VIl-:J1i'j fi 'HHh-:J~'UU'i -:J ~t~'U t111~fJfl11'lJflflfi'U 'lJ1111fl.fl1fJ'Uflfl. ~
fl11'lJ t1l~fJ'UU1l(;Hflti1-:J'j1f1 t~1'¥l-:J'VIl-:Jtfl''j'.l!lin 11 -ff -:JfI'lJ fl1'j tijfl-:J ij fH'I~fl ~1I'j~ flfl'Ufl1'j'Vl1-:J~1'U. ~
1i'jnl1nmyf1-:J ViijVi'-:J~N~~ ~~'U~fl1'j ml~~~fI~llf1l1fJ 'j1'lJfl~1'U1i'jfil1 'Uflfl111flU'i-:Jflflfi'U111fl

91 QI "" QI 'I 91. 1 d 91 'I 91 0 QI 1 91
.fl1fJ'UflflUft1 fJ-:J'lJU'i-:Jflflfl'U 111fl.fl1 tI ~'U'\Jfl-:JfjlJ'j~ flfl'Ufl1'jm-:J'Vl~fl-:J ~lffl11'lJff1flty flm'i!'Vl1~fl1'U

III tI A 61 jJ~ 'Q,I -= tjJ Q.I •.•• IQI QJ GJ
~ tu.fl1'Vl Uft~ fl1'j'Vl WI 'U1fl-:JfI fl1'j t'Vlfl ~mflflfl11'lJflft fl-:J~1Uft~ fl1'j t~'jfJ'lJ'Vl'j fl'lJfl'U fl1'jlJ'j'U~1 ~'Ufl1'j

t11~fJ'UU11ft -:J'\Jfl-:Jff .fl1'VlU1f111fl 'lJ

Q.I ~ Q,I ~ Q,I .dl 0 'JIgJ .q 91 gJ ~
fI-:J'U'UU'i -:Jflflfl'U'Vl-:J2 t1l1l1fJ 11-:J'Vl11lffj1l'j~ flfl'Ufl1'j'Vll-:J1i'jfll1 ~fl-:Jllffl11'lJff'U 111tlJ'U

-Wtfl''.l!lUft~~fl-:Jijfl1'j t~'lJ~'U11-:JUN'U1i'jn111'U'j~fi'U~1-:J'1 t'1f'U

tf QI ""

1) flft~'Vl1i'j~fI'U1i'jfll1 ( Business Strategy)
tI QI .QQ,I

2) flft~'Vl1i'j~fI'U'U'j'.l!l'Vl (Corporate Strategy )
tI Q,I 91 d .

3) flft~'Vl1i'j~fI'Ulf'U1'Vl (Functional Strategy)
~

lf1t1l1~ ~V-:Jl~uN'U1i'jnl1Vi'-:J 3 'j~fi'Uff1'lJ1'j(I\h 11111fili~-:J1'U 1~flti1-:Jij1l'j~ff'Vlt.fl1'Vl

A '" 91 "" • QI l!J 91 91 "" "" 1 I • l!J. 1'1 '"
t'Vlfl ~lf1i'jfll1ff1'lJ1'j(m'\J-:J'\J'U ~fI Uft~ff'j1-:Jfl11'lJtl1'jtyt~'U ~flfJ1-:Jm1'j~fl ~lJ ~'Ufl'U1fl~ ~'Uffm'U

tf • ~ • 9Il!J d 91 ?iAo?id QI

fl1'j tu fl1'j flflff1 1-:J'\Jfl-:J'Q~ff1lffl'j'j'lJflVff'j1-:J ~'VlfJ fl1'j tfl'UUft~ 1I'j~'lJ1ft'\Jfl\lmlJ'U ff -:J111tlJ'U'Vlff1fl ty

'lJ1fl1l'j~ fl1'jlfrt-:Jff1lf~'Ufl1'j'U~lf1'j -:J1'U1'UU~ft~ lf1'j -:Jfl1'j nflfff1-:J fl1'j'\htff'UflU'U1f111'lJ~flt;-:J

~
\1ft 1I'j~'lJ1ftNft 'j1fJ-:J1'UNft Uft~fl1'j~flff'U 1111'Ufl1'jun1 '\Jtltylf1~1-:J'1 fi-:JU'Ulf1fl'\J1flfl1'j'j1tl-:J1'U

91 91 • 91 d",,'1 91"". I "" "" 91 1 . QI. 1 ~ QI

fl11'lJfl11lf'U1-:J1'U flflff'j1-:J'Vlfl ~If'lJlJ'j~ff'Vl1i.fl1'Vl Uft1 fI'j -:Jfl1'jfJfl'lJ'Vl'Ufl'U'QlJff'j'jfl Uft~ lJtylf1 fI-:J. ~
Ufffl-:J1'U~1'j1-:J'¥i 2.1 fi-:J~fl 111i1
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,
~l'jl~'¥i 2.1 H'fffl~fll'jLmtl'lJL'¥itl'lJhW1'U1m ~fll'jtitJ'fffl~ l'U~fl'l!lW~fll'jfl1'lJ~lJn"lu,,~'VJ'U

d 'lh~I.flVItJ~ti'm'jlt1"~mtlfl

L~l'\1~H1flHfll'j ~1J~fl'l!l11flHfll'j
glQI '91
lJ.l'j'lJL'I1lJlfltJ'ff'jl~••

o 1 ~ g QI 46.20% 30.24 % 52.02 %1. ~1'U1'U fl H flU m'ff'j ~VI'U

L1" lH"~ tJ~fllt11~~'lJ1J'j~lJ1W
, "dC>l'!IIVI~~1

2.~1'U1'U1fl'j~fll'j~Lnflfl11lJ~h 12.20 % 32.06 % 17.55 %

!II " 1 !II 1J d~lH~tJ~fl1t1 M'lJ 'j~1J1WVI

"C>I'!II~~ 1
old d OJ 15.80 % 13.32 % 15.18 %3. ~1'U1'U fl H fll'j m'ff'j ~VI'U

L1 " 1H~ 1~ ~1tI Ln 'U~'lJ
, "1J d C>I'!II'j~lJ1WVI~~1

4.~1'U1'U1m~fl1'j~Lnflfl11lJ~h 25.20 % 24.38 % 15.25 %
!II 1 !II, "" 1J~lH"~ ~~lt1Lfl'U~'lJ'j~lJ1W
, ".c::lQl,iI

VI~~1

'j1lJ 100% 100% 100%

~lJl: fl'UVl1m1 ~iJ~fl1" u,,~ ;)11 nm:1'U2539 'fflm~~hfity~Yhl,r~l'UtitJ'fffl~~h~l

1J1tytyl U'W'U1f1J1tytylfl1f1'l'ff~{'Q~'ffl'11m'jlJ<UwcVi~mn<u'ULVIfl1'Ul"v'W'j~~tJlJm~l

ti'U'4~ mIl 30-48.

!II !II !II C>I 1 d 1!11~ , , 1
~lfl'\ltJlJ"'\Il~~'Ufl~U'fffl~'U~l'jl~VI2.1 U'fffl~'I1m'U11fl1150% '\ItJ~~1'U1'Um~•.
"

fll'j titJ'fffl~11~'I1lJfl~1'U1J'j~'ff'lJilty'l11 hi11 ~~Ltl'Ufll'j L'ff~~~1'Uu~1~~lmn'U~'lJ1J'j~lJ1Wril~l
• '1 <!I '!II 1!II, "" ..§ ~ d ,1 , ..§ d

U~tJ~ 'U~'lJ1J'j~1J1W'I1'jtJ "l~lH"~ ~~lmfl'U~'lJ1J'j~lJ1W~~fl11lJL'"t1'111t1V1'W'lJ'U'ff1'U'I1'U~VI

~hfitylJl~lflfll'j'lJ1'111'j~1'U~'~Hj1J'jdYVl1ifll'W'\Ilfl..rtJ\!"~fl'j'lJ~1'U~~~ih11J1~ 'Ufll'j ~flff'U1~
, "a 91 d?l QlQJd. QI tI 4 gJ 1 Q,lQI,dld ~

'I1'jtJ '\ItJ\!"VILlJ'U~1fl~'Ufll'j 1fl'ffm'Ufll'jW fl11lJfl'lJ'I1'Ul'\1tJ~flH fll'j fl~'U'UMlJfll'j flfl'l!llLm~

"" " , !II ,1"f A 1 !II"" 1 1 !lid1Lfl'jl~'I1lJl~'j!1'Ufll'j'jlt1~l'UlJ.l"~l'Ufll'j fltJ'ff'jl~'U'\I'UlJl L'WtJ'11Lflflfll'jfl1'lJ~lJ fl'j ~fll'j 'I1lJ
...I .<Q.Q QJ 4.c::.t...{ ~
1J'j~'ffVltifll'Wfll'j~flfll'jVlfltl~'\I'U



(Project Identification)
o.<C:l, • iJ

f11'j~1~'U'Uf11'jfltlff'jl~
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1.1 HUlf111tlfl~'Unl'i9~fll'm~~f111Jt]tllfl'i.:inl'i

" "1~im'Utl~ f11'j~l~UtHll'j1fl'j ~f11'jntlff!l~tl1m'j 1Utl~ffl'11m'jllnmY!1~uu iHTu. "
~tl'U~ht1ty~h~"l'Utl~f11'j~l~U'U~l'Uvhht1ty~~il f11'jfh'l1'U~lf1Hf11'j

"f11'jfffl'I:Jl~ijtl~~'U (Feasibility Study) f11'jtltlflUlJlJ (Design)
I 4 ....1 QI(Construction) UfI~f11'j'Vl~fftllJUfI~f11'jff~lltllJ~l'U'jlllt)~f11'jlJ'j~fl'UJl.lfl~l'U (Maintenance

Phase) . " .
f11'ji~f11'jlf1Hf11'j (Project Management) ijfll11l~1~;j'U~tl~~~1l~'U~~u~h~1l'UlJl'U

t ..,k "" 4 " '" ."1.1 "f11'j"'U"lJ'tl'U~tl'UCJ1~llfll11l'l11l1t1f1tltllff~'j UfI~tlfllJ 'Utl~f11'jIJ'j~ffl'U~l'U'Utl~tl~f1mUfI~

~ 4 ~ '" '" .1 " "'.1 91 _I '" '"'l.Jflfllm ~fl'jtl~llmfl'jtl~"m lff~tllJmWUfI~~~'U(~lJIJ'j~1l1W)~'Ul1l11J'j~fltllJfl'UUfI~tl1tltl

'" d"".1 '" '" ~ 'I 91 91 ~ 91.1 • 91 '"f11'jlJ'j'l11'j'VlllIJ'j~ff'Vl1i.fl1'rl~'rltl~'11~l'UUfll~ff'j"\lfl~tl~~11l11JUlJlJUfI~'j1t1~1'Ufltl ff'j1~~11l'l1f1fl
Q .,. Q .ci d Q.I G) d~ "191
ltllm'jll'VJfltl'j~f11'j ~~t1'rl"l'jW l'jlllt)~ f11'j~ff'j"'Vl'Unfll.fl1t1~'U~lJtI'j ~1l1W'Vl~~n

"~'VlflUfIf11'ji~ f11'jlJ~'I11'jlf1'j~f11'jntlff!l~ 1,rijtl'j~{1'Vl~.fl1'rlU'U~tl~tl1i1tJm~lJl'U
.d4 I.,. ,1 di d 91

f11'j'Vl~'jtlm1f11'jflllJfJlltflHf11'j (Project Control) UfI~f11'jflllJfJll'U'I11l1t1tH'j~lJlJf11'j~fllJ'Utl

llfl~11l'l11l1~m,hm~f11'j1~f1'j1~"r~mtllJt'VitllJJl.lfl'Utl~f11'jvi1~1'U'j~'I1'h~~1~vi1'~"~~fllJ~lUJl.l'U••••
d 1lJ9I 1lJ9I ., ..,k9l'" 'l' '91 d <ll

~1'U'Vl~'j1t~11~UJl.l'Un~lllU~f1~ 'ifl~nfl1 CJ1~Jl.llJ'j'l11'jt f1'j~f11'jfltlff'j1~ff11l1'jt)'Vl"~'Vl'j1lJt)~Jl.lfl..
"

f11'j~tl1t1lJ~'¥itllJJl.lfl~l'Uil'~~f1tl~'VJfl'lh~nflll f1'j~f11'jUfI~~;j'U~'ifilUff~~ffm'Uf11'jW'Utl~1fl'j ~
, 91

f11'jfltlff'j1~

1.2 f111tl'l1tllfJ'Utl.:inl'ifll1Jt]tllfl'i.:inl'i

f1111l'l11l1tJ'Utl~~111"f11'jflllJflll" ~tlf11'j~'jl"fftllJJl.lfl~1'U~vi1,~,,~~ l~t1vilf11'j•
~mtllJ~'¥itllJJl.lfl~l'U~vi1'~"~ ~fllJ~~1'111l1t1Jl.lfl~1'U~'~11~' 1 UfI~~l~UUf11'jun! 'U,j'tlu~Mh~~~fi~
J 4"" ..,k 4. 0'191 d '" 0'l":d
'U'U'I1'jtl tl flfll11l '11111t1'11'U~ fItl f11'j1J~'rltl1t11ll'Vll~'I1f1'U~tlfltI'UutlfI~'rlq~m'jllUfI~ m~'Vll~'Uff~'Vl

~1~;j'U~vttlf11'jun! 'U,j'tlU~fl~l~~~fi~~'U1,r'l11l~, tIUfI~~vttl1,r~l'U'VJfltl~l'Hh~~"Jl.lfl~11l~~1'111l1t1~

" ",~~~, 11'Uf11'jfl1lJfJ1l1fl'j~f11'jntlff!1~1~"lu'Uij~~tI'j~ff~t1'11~m~1'111l1t1'11~fl'Utl~lf1Hf11'j~~

"~tl , tI il ~tlf11'jflllJfJllfJW.fl1'rl'Utl~~1'Untlff! 1~1,rf1'jlJ~l'UUfI~~'j~~11l1t1UlJlJ'j1tJf11'jntlff~l~

'191 'I '91 '191 91 ~ 'I dt 1lJ1' 91 4
f11'jfl1lJfJll~'I1nfl1~'Uf11'jfltlff'j1~~'I1Ufll~ff'j".fl1tJ~'U'j~t1~nfll'Vl~~rJ UfI~f11'jfl1lJfJll~'U'VJ'U'I1'jtl

~11~~1t1'1i1,r1l1flfl11~lJtI'j~1l1W~~~,1 ~~f11'ji~f11'jUfI~f11lJfJ1l1fl'j~f11'j1,rlJ'j'j"l~~1'111l1t1
"'" '" _I 91 91 91 '" , 'l' ~ 91 '"'I1f1fl'Vl~3 IJ'j~f11'j'U1~~'U"~~tl~'rl"1'jW1f11'jUlJ~f11'jfl1lJfJll~f1Hf11'jtltlm1J'U3 m'U ~~'j1t1

"f1~~Df.J~~tl'tlil
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1.2.1 fll'ifl1'UfJlJ rH'Il hA fll'itJfi.u~-iJl'W 11~'eJfll'ifl1'UfJlJ~1'i1-iJfll'i"'1-iJl'W (Schedule
<S OJ ~"" d ~ ~ d I 0'" A

Control) l11J1fJt'l-iJfll'i~WI'111.1fll'i ~fl'U'U'eJlJLl'i~fJ~fll'i ULl1~ff'i'il'U'eJ-iJU~Ll~-iJ1U'U'eJ-iJfll'i'Vl1HW 'il'i-iJ~~'eJ
OJo _f.:! "" OJ I' I di di o,~ <S ,.. ~U11J1~u'ifJ'U~'VlfJ'Ufl'UUNU-iJ1U~11J't'1-iJnLl1 ~'t'1-iJnLl111U-iJ '1 ClJf-iJ'il~'Vl111'Vl'i1'Ut'l-iJfl111Jfl'Ul1U1

10llJ~d ""~'O' 'l' 0 di'UtlH1U 11'Vl1 ~~~ff'i'il~'i -iJ~ 11.1nLl111'i'eJLl1't'lfl11flll1U~ nLl1 UUNU-iJ1U ~~fJ'il~U11J1ClJf-iJfll'i
~ 0' • CJ/ ~ 11)91 a 0 • 91.q 0 91llJ ~

1~m1~11111ff1m~'U'eJ-iJfll'iLl1't'lUU '1 ~~ ~~'eJU11J1tffU'eJ'i1fJ-iJ1U~'eJfj'U'i111'i'Vl1fll'iUfl~'Uut1l111

~'eJ1tJl1~'eJ"'lfll'itJ1'UuNU-iJ1un'eJff~1-iJ 1~nunLl1

~ ~,.. I ,~' 'l'1.2.2 fll'ifl1'UfJlJmU~ulJu 11'i'eJfll'ifl1'UfJlJfll 't''il1fJ'U'eJ-iJ!flHfll'i (Cost Control)
.£:!l A CJ/ IQ.I ..•.1 0' , "911 CJ1 A d

111J1fJt'l-iJfll'i~~~11Jfl1'UfJlJNLl-iJ1UmUfll1ff~'QumW fllU'i-iJ-iJ1U ULl~fll 't''il1fJ'Vl1-iJ'eJ'eJ1J'eJU'1 'Vl
, "

'il~$I'eJ-iJ~lfJ~ 11.1'i ~ fJ~nLl 1fll'i "'1-iJ1UVl~(hruUfl111J~'Ul1U1 1 tJUU l~fJ"'lfll'i ~mfJ'U~VlfJ'Un'U-iJ'U
, "

tJ'i~1J1wVl~-iJ1~ 11~'eJ.ut1l~Uff~-iJtJ~1J1Wlff~ULl~'i1fll (Bill of Quantity. BOQ) 11'eJ~'U-iJ'U

_I ,.. llJ ' A <s 'l' ~ ''I ~I , ~ ,~ ••• llJ ~ , OJ • ""
u'i~1J1Wl1'i'eJ ~1.1~~'eJUff~-iJt'l-iJUU1!UlJfll !'t''il1fJ l1UflN'U'i111'i'Vl'i1'U~~'eJfJ1-iJ'VlU'Vl1-iJ'Vl

OJ

1.2.3 fll'ifl1'UfJlJfJW.fl1~'U'eJ-iJ-iJ1U (Quality Control) 111J1fJ~-iJfll'ifl1'UfJlJfll'i"'1-iJ1U

,~ ~.I I ~ ,~~ llJ.1 OJ •••••• 'l' t ~
l1Qfl~'eJ-iJ~11J~uU'U'U'i1fJfllm'eJff'i1-iJ m1JU ~u~11J11Llm't'11fl'1m'i1J ~~fJfll'ifl1'UfJlJ'Vl-iJ 3 ~lU

OJ I ~ "" OJ 0.1 . "" A,~ , ..... 0'"

~-iJflLl11'il~~ 'eJ-iJ1Jfll'i 'il~'Vl1'UU'eJfJ1-iJ1J'i~'U'U~~'eJ l1ff~ ~1fl~'eJfll'i1~fl'i1~11 fll'i ~'i1 'ilff'eJ'Ufll'im~UU
Q ~ ~ 0 • CJ/ ~ ~ QQ,1 e! Q

-iJ1U ULl~~~~llJUfl ~'U11ifll'i'Vl1-iJ1Ufll'ifl'eJff'i1-iJlfl'i-iJfll'iUU '1 ClJf-iJ'Ufll'i1'ilfJU'il~~'il1'iW1m~1~

"iu~'eJUfll'i'i1fJ-iJ1UNLl'U'eJ-iJfll'ifl1'UfJlJnm'U'eJ-iJtJfi.u~fll'i"'1-iJ1U (Schedule Control) ULl~fll'ifl1'U

" "
fJlJ$lUlJU (Cost Control) ~\'huu~-iJ'i1fJLl~~VfJ~'U'I11,j''eJ~'eJ1tJiA

1.3 n'j~1.Jl'Wm·un1.Jf11JniH1.Iii1M..:i1'W't'i1tlPll'n:tm'j'riHl'W (Schedule Control)
, "

fll'i Vl'il~fl1'UfJlJ nLl111~'eJ~1'i1-iJfll'i"'1-iJ1U' U fll'i"'1-iJ1U n'eJff~l-iJ1m -iJfll'i'~'l uu,,r
" ,o Q -. •••llIt iJ 91 do QJ d 0 lit Q.1 0 ~ CJ/ .d. dd tjJ.d.

~mu U ~u ~~~1fJ~'VlUnmULl~lJfll ~'iUU 'il1~1JU~'eJ-iJlJfll'i11-iJUNU'Vl~ ULl~~'eJ-iJlJfll'ifl1'UfJlJfll'i
" .

tJfi.u~-iJ1U' ,r~rlu 1 tJ~11JUNU-iJ1UUU~1fJ u~1~fJn1 1tJU~1fll'ifl1'UfJlJ lflHfll'i~fl'il~~fi~i1t1l111
" • I

~1-iJ '1 1J1fl1J1fJ'UW~"'lfll'itJfi.u~-iJ1U ~-iJUU'Ufll'i11-iJUNUfl1'i'il~.w'il1'iW1~~V'QtJff'i'ifl~1-iJ '1 Vl
.•. .1 llJl' di , ~~d"".1 ••, 0 ••• , ••• t

V1'iltfl~'UU ~~ltfflJ'eJ ClJf-iJfl1'i't'N'VllJu'i~ff'Ufll'iW Ufll'i'Vl1-iJ1U'il'i-iJ1J1't'1fJ'''''il1'iW1'UU~VUULl~nLl1
OJ

fll'i11-iJUNU -iJ1Un'eJff~l-iJ 'il~l~U 1~111 m -iJfll'i~ij NLltJ'i~ fl'eJ'Ufll'i~1~UU-iJ1U~~hfu 'il~$I'eJ-iJijfll'i
, CJ/ dd .c:t QI d Ci .d .q J CJ/ ~

11-iJUNU-iJ1Ufl'eJff'i1-iJ'Vl~ lJfl111J'i'eJ'UflV'U 't'm'ilU ULl~lJV-iJll1Umi1t1l111'Vlm'il'il~~fl~'UU ULl1'il-iJ

,~~ llJ t 'l' • ~ <s 0 d, do "" llJ~
fl1'UfJlJ l1~1JU~tJ~11JUNU-iJ1UUU'l !fl'i-iJfll'ifl'eJff'i1-iJ'il-iJ'il~ff1~'i'ilUnm'Vlflll1U~ULl~lJfJW.fl1~ ~~

lu lfl'i-iJfll'il1~-iJ'l ~'i1$1tl-iJ~~1J"'1-iJ1U1~fJfll'ifi~11-iJUNU-iJ1U ~tLl~.w'il1'iW111fl1'i'il~UU-iJ-iJ1U'U

" "
1fl'i -iJfll'iUU'l 'eJth-iJh~-iJ'il~m1J1~fflJ 'Ufll'ifl1'UfJlJ~ULl ULl~'i1fJ-iJ1UNLl U~1fl1'i11-iJii1~'Uiu

o • llJ <S .1 OJ 'l' , ~ d OJ~vufll'i'Vl1-iJ1U'eJfJ1-iJ~'i 'il-iJ'il~m1J1~fflJ ULl~1J'i~l1fJ~nLl1'U'eJ-iJ!flHfll'i l1~ff'i 'il~11Jfft1lt1l1ULl~
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..I "I '''I 9/4 9/ 9/ A llJ 9/9/ " , £'It
~:::'U'lNl'W'VI'lJl~UJ ~~fltJfll~~lf.l~l'WfldllJflldl1'Wl'IJ~}iJ~l'W ~'WtJ~:::~~1"'m'W:::'lJtJ~~m~fll~dl~'lJ'W

1l1~llJU~'Wl1~tJhi fld~ unl'IJ"'m'Wfll~wmh~ 1~~~~:::vhl,rmr'U~,j'l~u~'W~~lJ l1~tJ~~u~'W 1mj~
• ", I

~Hi~~1'W'lJtu:::U'W u'W~tJ ~tJ~ii fll~11i''U111~unl 'IJ~l~l~fllnh~l'W~"'lJtJ ~~tJfldllJtl1lJl:::"'lJ
" , "

~~U'Wfll~fld'U~lJ lm~fl1~'WtJ~:::"'ll111ifll~l1~m'VIflUfl~l~ '1 ~umJlfl~~~i1

tlll1i''Um:::'Ud'W fll~'U~111~1m ~fll~ titJ"'~l~iimrf111il my '1 "'llJl~ tlu,j~tJtJ f11~

" "~~'W 4 .u'W~tJ'W~~i1~tJ fll~dl~U~'W~l'WtitJ"'~l~ (Planning) fll~~~ih~'Uu":::~l~l~fll~'l'h~l'W
o .•• ,9/. 9/ 9/

(Schedule) fll~m~'W'W~l'Wfll~ f1tJ"'~l~ (Executmg) u,,:::fll~fld'U~lJ~m:::~lf.l~l'WfldllJ flldl1'W1~1'W

"fll~titJ"'~l~ (Control & Reporting) ~~ii~lf.l":::~~f.l~~tJ111i1

1.3.1 fll~dl~U~'W (Planning) l1lJlf.l~~fll~~~~~1f.llJ~~tJ~:::m:::l11~~ 1~~~11~~ H,h~
" "11U'1 1~ f.liifl1~~~ U,j~.u'W~tJ'W u,,::: ~~,h~'U.u'W'lJtJ~fll~l11~1'W~1~'1 11~tJtill1'W~1ifll~l11~1'W

9/ 0 ..I 9/ '19/ A 0 ,t 'lot "I 9/9/ ~ .••'"
'W~tJlJflll1'W~n"l'VI~::: ~tJ~ ~'lH'WtJfll~'Vll~l'WU~,,:::'IJ'W~tJ'W~'Wfll~'Vll~l'W'W'W'1 n~df.lO]f~dtifll~dl~

U~'Wfll~l11~1'Wl~l1mm~'U'U ~'If'Wfll~1~lh:::"''Ufll~wm~fll~wU~'W~1'Wfll~l11~1'W 111 'W1~ l1~tJ

fll~dl~U~'W~1'Wl,rtJdl'W111U'U'U~~~'W~:::'U'U fll~dl~u~'Wl'W111u'U'U Barchart N~~l'WlflH.ulf.l

" "~:::'U'U11i1f1q~ (CPM) ~:::U'Wfll~ ~~l111m ~fll~titJ"'~l~ 1,rtJtJf11J1~~'WU~'W~l'W~:::iiih~'U.u'W

~tJ'W'lJtJ~fll~1~ml:::"'u,,::: 11~'l1~ ii fll~ ~~cil~'Ufll~l11U~'W~1'Wfll~fld'U~lJ 1m ~fll~ titJ"'~l~~~~tJ

"111i1

1) ffmnu'U'UtitJ"'~l~U":::~lf.lfll~titJ"'~l~ lflHfll~

2) fll~~~u,j~Uf.lmlf.l":::~~f.l~fll~l11~1'W lm~fll~tJtJm~'W~lwjtJf.l '1

" "QloQlQ,l 'QI

3) fll~~~"l~'U'IJ'W~tJ'W'lJtJ~~l'Wf.ltJf.l'1 'W'W

"4) fll~11~:::1J1tu~:::f.l:::nmfll~l11~1'W'lJtJ~~1'W~tJf.lU'W'1

~'VIflUflfll~dl~U~'W~l'W~l~~tJ Work Breakdown Structure (WBS) ~~'W11ifll~U,j~'I1d

9/ '1" t £'It ." 9/ '1' ~,£'lt ''lJtJ~l'W~'W~flHfll~'W'W'1 tJtJf11J1~'lJ'Wl1d'IJtJ~l'W~l1ty'1 0]f~u'U~tJtJm'lJ'Wl1lJd~11'l,!~llJfldllJtl11J1:::
, dQ QI e:. o.d a Q.I d jJ 111 9191 QI ~ Q.I 9J GJ ' gI ~ d

"'lJ ~'I$'W ~l'W'VIlJ"f1'l!1tu:::~'VIfl'Wflfll~'Vll'VItl1lJtJ'Wf1'WmdlJ~'lJl n~df.lf1'W ~'lJ'Wl1d'IJtJmty'IJtJl1'W~'VI

~1f.lf111 Work Category ~lmi'Wu~d~u,j~'I1d,j'tJ~l'W"~ 111~f1.u'W11~~~llJfldllJtllfttyl1~tJ~~'W
Q.I 61' 6191 ~ 91d , lIJd 4:2 Q.I d
"f1'l!1tu:::~l'W~l1ty.fl1f.l~~ Work Category 'W'WU"df1~:::U'U~"~~l1tJf1~'Wtln:::~'UWork Package 'VI

£'It '1 '1 9/ " 4 £'It ..1'1 9/ At .•• .l
~'lJ'W~1'W~'Wfll~~'I$fld'U~lJ~flHfll~ flm'lJ'W~l'W'VI~'I$~~d~"'tJ'U ~'WtJfld'U~lJ'VI~11~1J1tu~'WtJ~1'W~m:::

, "
f111~~1f.ll,r~~'W,l1~llJ~'Ul1~:::lJltu~dl~U~'W 11' 1~f.lfll~dl~U~'W~'U11~:::1J1tuU'W~lrnfll~ u,j~

Q.I CJJ 4 Q.I , .A GJ 0 QI .d61 91
l1d'IJtJ~l'WU'U'U~~f.ldf1'Ufll~U'U~WBS ~'WtJfldllJ"':::~df1~'Wfll~fl1l1'Wml1"'~l'W (Work Code) 'VI~'I$
'1 A" 9/ A "19/ ..I 9/ Q 0 0 0'" t 0

~'Wfll~ ~'I$tJlJW~'lJtJ'l,!" ~lJtJ~~l1lJd~~l'W'VItl11J1:::"'lJ ~md f1~:::'Vllfll~flll1'W~m~'U'IJ'W~tJ'Wfl1~'Vll

U,,:::11ifll~l11~1'U~V111
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l'~QU'j~ff~fl 'tlV~fll'j1'~~lU ffl'111'l.N1UtiVff!l~Vlm'j ~m~v<1f'w 1U fll'j L~j fJ:JJ,jty~hlfJ
_I'" "I 9/ <I "I 9/'" _ I .,;, 9/, ''l' ,.,k 'l' ~ II]_ I 9/

fll'ju'j:JJ1W ~'I1ff:JJ\!'jWU"'~~'I1:JJ1uU'lJ'lJ'VIflVU'tl1~UUUVU'j~'I1'J1~~fl'j~fll'j~l~G'J G}f~~~fJVI'J~uLm'J
~ ,

fll'j1'~ LUV~lU tivff!l~~f1l ~ fll'j 1Ufll'j fil'11U~'jlfJfll'j tivff!l~~'JfJ ffl'111'lJ1UU'j~ LVItYl'VIfJL~:JJ
~ ~ ~

Q ~ jJ QJ 4 • jJ" QI •.••I ' QJ ~

:JJfll'j ~')j':JJ1~'j!lU fll'j'J~LU V~lU f1Vff'jl~ ~U 'tlU~VUfll'ju'j~:JJ1W 'jlm L')j'U:JJ1~'j!lUfll'j'J~LUV

~lU Vlm'j 1~ fJflW~m 'j:JJfll'jfl'J'lJ~:JJ'jlfllf1m~L~V l.n U~lU tivff!l~Vlfll'j'tlV~'VI1~'jl')j'fll'j Lm~
~ ,

:JJl~'j !lU fll'j1'~ Li1V~lU tivff!l~V1m'jfi'i1~ l~fJl tY'Jm 'j:JJffmuu11 ~U'j~ L'VItYl'VIfJL~U~u
, ~

fll'jfi,,~ fil'11UmlfJ~lU fll'j tivff!l~UU ffl:JJ1'j f11'l11~'I1"'lfJlt Lm~mlf1ffl~tyU'j~ fll'j

'I1rl~~fl'J'jiij"l'jWl ~Vfl'Jl:JJffl:JJ1'jf1lufll'j~"~1'llfll'jLmfJ'lJLfifJ'lJ,rv1q!'" 1U~lU~l~G'J L<1fU'jlm~v

• _ I'" '" 0 ~ 9/ '" 'l' A";", 9/ '9/.,k 9/
'I1U'JfJ u'j:JJ1W U"'~V~'jlfll'j'Vl1~lU LlJU~U f1'lJ~fl'j~fll'jVU G'J'VI:JJ!lU'tlV\!"'V~Lm'JG}f~!lU'tlV\!'"
t ~ 9/ .,; 9/ .1 ~ 9/ "I all] 9/

UUV1"LlJU!lU'tlV\!"'Vlff'jl~'tlU:JJlm~ 'I1'jV'tlV\!'"~Uffltil'jW~f1 ~~
,

QJ 0 OJ 0 • .::9 0 d.

1.3.2 fll'j,,~m~'lJLm~~1'jl~fll'j'VI1~lU (Schedulmg) 'I1:JJlfJf1~fll'jU1LVlUNU~lU'VI

11]9/ 11]9/ '" 9/ ~ '" "I "'. "19/ '" , .,k 'l' ~ 11]_1~~'Jl~ ~'J"lf1'11'J'tlV2.3.1 :JJ1LlJU'I1"'f1~Ufll'j,,~')j''J~nmfll'j ~')j''VIn'Wlm~l~G'J G}f~~~fJ'VI'J~ufll'j
~

.ij~~l'jl~fll'j1'll~lU"~ 1'llfl'J'lJfltl'lJfll'j'Jl~UNU~lUU~'J ,,~u1:JJ1L~UUNU~lU'j'J:JJ11~'VI1~fJlm U"'~...
~

n"'l'tlV~u9i"'~~luriVfJG'J UU'tlV~lm~fll'jfll'jtiVff!l~L'VIflUflfll'j.ij~~l'jl~fll'j1'll~lU Critical Path

Method (CPM) l(i'l1~VfflfJ~lU'tlV~ lfl'j~fll'j~1'1fnm1'llU1U~~~ ~~U~",~fi"fll'j,,~ii""f1~W~

9/ 0' A '" 'l' A ~ 0 '" , a.1 9/ 9/ 0 '" '" ,
~V~ m~Vll~ VLUV~f1U ~~m:JJVflVm~'VI1f1"m'j:JJf1VULff'j"ffU"'~ Lm'J ~V~m~ 'VIlf1"m'j:JJ'I1"'~~V

lUl1Ufi 1tfll'j'tlV~ CPM fll'jL~V:JJlfJ~fi"m'j:JJ~l~G'J ~~V~1'l1~vdtv~tlUL~V'I1ln"'1f.J1'JU1U~
~

ff~'tlV~lfl'j~fll'jU"'~fflfJ~lUii "~~fJf1'h fflfJ~lU'I1""f1 ~V~fl'J'lJfl:JJL~UiijLtY~UfJ:JJ1'1ffi"fll'jlu..
, A ~

'j~~'lJ Work Package 'I1~v~hf1il:JJ11'1f1Ufll'j'Jl~UNU~lU L~VUff~~il~th~'lJ.rru~VUfll'j1'lltiVU-

'11""~ Lm~'j~fJ~nmlufll'j1'llfi"m'j:JJ ri'JU Bar Charts or Gantt Charts ~vfll'jfil'11U~ l..rfi"fll'j
~

9il~G'J L;ifJUlu~l:JJuu'JUVU fl'Jl:JJf.J1'J'tlV~Uf1'lJLffUUU'JUVUUU"~L~U lU~l:JJff~ri'JU'tlV~'j~fJg;

n"'l~l'1f1'll~lU luu9i",g;fi"fll'j U9i,rV~ltl~'tlV~ Bar Charts ~ffl~ty~V hjffl:JJ1'jmLff~~til~'lJ

fl'Jl:JJff:JJ~U,r'j~'I1il~fi"fll'j~l~ G'J'tlV~lm~fll'jl~~~L"UUf1 L'I1ijVUUNUN~"'f1tY'j...

1.3.3 fll'j~lLUUfll'j (Executing) 'I1:JJlfJil~'jg;'lJ'lJ'I1~V1tfll'j.ij~fll'jU'j~fflU~lU fll'j

V1U'JfJfl'Jl:JJff~~'Jf1 Lm~ f11'j~~~V~Vffl'j'j~'I1il~V~fl m 'I1~V'l.Jfl"'lm~L,rl:JJ1~'J:JJ~lUtlU l~fJ l..r

fll'j1'll~lU~L~U~U'I1rl~~UL~fJ'JtlU u"'~1ul UUU'J'VI1~L~fJ'JtlUL~V'lJ'j'j"11'~QU'j~ff~fl~i~, 11U

U~"'~ lflHfll'jfflL~""1"h~ 'u'~~'JfJ~
• 9/ ~

1.3.4 fll'jfl'J'lJ~:JJLm~'jlfJ~lUN"'~lUfll'jf1Vff'jl~ (Control & Reporting) 'I1:JJlfJf1~

fll'jfl'J'lJfl:JJ~lU l..r~lLuu1U~'JfJ~~l:JJUNU~lU~ 1~'Jl~ml 11' 1~fJffl:JJ1'jf1~'j 'J"ffV'lJN"'~lU~1'll•
II] 9/ 9/ _~ '" '" .,; 0 II] 9/, 9/ A <I 'l' ' 0 ~
~~Lm'J Lu'jfJ'lJLVlfJ'lJf1'lJUNU~lUVlfll'l1U~ n"''J~'I1U1L~V'VI'j1'lJffmUfll'jW 'tlV~~m ~fll'j'Jl"lLUU
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1) ~'U~~'Uf1TH~t1.,j'~1J"U"~~'Jl'iHY~t1N"-:J1'U~vh 'II~~-:J••" .
2) .u'U~~'U f)1'J'\.h.,j'~1J"fl '1I1J11tm1~ "ytm~ till tltltfltltlntlUN'U-:J1'U••" .
3) .u'U~~'U f)1'J'I:1'~1JN"-:J1'Ufl111J n'11'\1tf 1'\1~-:J-:J1'Unmyf1-:J 1'U"lb-:Jn"lfl~ ~l'JW 1

'J/ 'J/ 'J/ • d"l 'J/", "I 'J/ ••• 'J/ <I
f)1'J 'J1tI-:J1'Ufl111Jf)11'\1'U 1'\1~-:J-:J1'UU1J11N"-:J1'U'VItft ~ft11-:J n ~~1Jfl111J'¥l'J fl1J'I:1'1J\!'JW. ".1' d" Q,I QlQlo' d o"l~' 9J 91 QI

~11t1'J1t1"~ tfl tift t ft tI ~ftfl111J'I:1'1J'¥l'Uti'\lfl-:J-:J1'U'VI~~ 'Vl1 nfl tl1-:J\lf1~fl-:Jt'\11J1~'1:1'1J'¥l'J~1J'VI-:Jm1J1'Jfl. " ..ci ~ ",1' at eS d ~ ~ \lijlQl" ~ 9J
~'J1~'I:1'fltlfl-:JlJqJ'\11U"~~lJ'I:1''J'Jfl~1-:J''1 'VI~~'¥l-:J1JU"~'\111tiUf1 t '\I n~-:Ju~'J~tI~ f1fl'U-:J1'U~~ t'J1JU"1

d 61 I 0 QI d .:JJ.d: ~ t,cg ~ f ~

f1~11J t'U'J~'\111-:Jf)1'J'VI1-:J1'UtI-:J~~1J;JqJ'\11U"~ ~1J'I:1''J'Jfll'\1qJ'Ufltl'VIfllftf)1'JW t1Jfl-:J~-:JU~ U'Jf)G}I-:Jell~

.••.,J "I 'J/'" t 'I ' ''J/ 0 ~ d 'J/ '" '" •••• ,. 'I 'J/••••
~~ tf1ft'\l'U tftfl f1 1l~'U'U t'U'J~ '\111-:Jf)1'J f1fl'l:1''J1-:J~ltlJ'U'VI~~ ~fl-:J'J~1Jft'J~1-:J U"~~ft~l1J tfttl tf1"'1fft

1ft mll'¥ll~ f)1'J ~'J1 ~'I:1'~t1N"-:J1'U~vh l~ntluN'U -:J1'U u,,~ f)1'J1Ji't1UN'U 1,r'l:1'1J~~ -:Jntl'l:1'.fl11~ tm~ t'\1~•
<ld .••• ,J ,. "I ''I 'J/ d 'J/ 'I 'J/ •••••••• ,d 0 "I ~ A a

f)1'JW'VItf1ft'\l'U tfttl'¥ltl1t111J t1J t'\1'J~tJ~n"l'V1~fl-:J t'1f~Htf1'Uf111'V1f)1'\1'Uft n t'UUN'U-:J1'U tmfl-:J1Jfl....
o QI d glQI,. a gld.c::l 9J d CjJ 0 Gj~J:!I d. QI .c:S

'I:1'lflqJ'VI~~ft f)1'J tfl'J -:Jf)1'J '\1'Jfl ~'VI1J'\1'U1'V1fl1t1~1JUN'U-:J1'U~~ ~fl-:J'U11J1t"Dfl~ 'J1t1-:J1'UN"'VItI'U'VIf1

f)1'J't11-:J1'U~ m~ ~1-:JU,,~ i'ft t~'U ~'U'I:1'11J1'Jfl'l:1'~Vlfl'U 1,r t,:t'U 'I:1'.fl1'¥l'\l~-:J-:J1'U~tl1~-:Jn'11'\1tf l' 1J'J11J~-:J

~ -:JU1ft~~1J'\1~ fl t'\1~ f)1'JW~ ~~1j N" ~fl f)1'J't11-:J1'Ul~t~'U fl ~1-:J~

" ,J
f)1'J 'J1t1-:J1'UN" fl111J n'11'\1 U'1'\1fl-:J-:J1'Uti~ 'I:1'fl-:JU'U ~lt~'U '\1~~ l..J '\I'Ufl ~ntl'l:1'.fl1'¥l U,,~

'\I'Ulft'\l~-:J-:J1'U1flHf)1'Jtifl'l:1'f1-:Jt~f1"1 '\1~fl-:J1'U~1j'\1'\.11t1-:J1'U~fltll..J1J1f1Uf1 ~fl1t1~1J 1m-:Jf)1'J'\1~fl

N'oOftf)1'J1 fl'J -:Jf)1'J'I:1'11J1'Jfl ~~~ltU'U -:J1'U~1t1~'Um-:J u,,~ ~ft ~lN"fl111Jn'11'\1U'1'\1fl-:J-:J1'U l~1fttl'..J•• " .
~ fl-:J1j,j 'UVim 1tI-:J1'U1,rff'Ut1J iifl-:J t1" 1u,,~ 'I:1'11J1'Jfl fl ~~ 1J'J~1J1W N" fl111J n'11'\1 U'1'\I~-:J-:J1'U'~1fttl

•••••••0 ~l <I I'J/~ 'I,d .•• 'J/ ,J
1ti ~ltm~ ~lf1lJ'J~ '1:1'1..1f)1'JW U~ mtlJ'U -:J1'U'\I'U1ft t'\1qJ'VI1J'\I~t1t'\I~ f111-:J'\I11-:J1J1f1'\1'Ufl111J'I:1'1'.IJ1'Jfl

'\Ifl-:J~'U'..Jell ~~ft ~l'Vl f1~ -:J'VJf1fl~l-:J'~'\1'.IJft fl11'.IJj;hrlqJ'\Ifl-:Jf)1'J,j'U Vim1t1-:J1'U~-:Jtnft~'Utm~ ~-:Jt~~

d &4' Q.Q& OQl QI.,di Q.Qd 0

-:J1'U1J'.IJ1f1'\1'Uflf1 fl111J ~-:Jtl1f1'\1fl-:J-:J1'Unt'¥l'.IJ'\I'U U"~fl111J'I:1'lflqJ'\Ifl-:Jf)1'JtI'U 'VIm1t1-:J1'Uf1t1-:J'.IJfl11'.IJ~1

~ ,J '''I'J/. 0 '" '" <i/ <i/,J '''' ,. ,
tlJ'U'.IJ1f1'\1'U f1"11 tft11fl11'.IJ'I:1'lflqJ'\Ifl-:J f)1'JtI'U'VI m1t1-:J1'U~-:J'\I'Ufl~f1t1'\1'U 1ft'\lfl-:J tfl'J -:Jf)1'J fl11'.IJ~-:J

"tJ1f1'\1fl-:J-:Jl'U~"flft ~'U~m:IW~ '\Ifl-:J-:J1'UU'U"1

1fttl~1' 1JN'oOftf)1'J1flHf)1'J ~~ t~'UN'i't1 Nft'1f~t11'U f)1'J~'J1~'I:1'fltl ftU"f)1'J't11'J1t1-:J1'U••••••
'I 'J/ ''I '" <ld ••• 'I 'J/'" '" ~ •••• <ld .••• ,J ., 'J/'"
t '\1~~ t 'U'\1MHf1W CVI'V1ft u,,~ tf1mfltl-:Jf1t1fl11'.IJtlJ'U ~H~l'.IJt'\1~f)1'JW'VItf1ft'\l'U '\11f1U~11~~ftf)1'J

1fl'J -:Jf)1'J '..J'I:1'1'.IJ1'Jfl~~'t11'Jlt1-:J1'U~1t1~1m-:J l~ ell~~~'.IJfltlmJ1t11,rN'g'U~ 11'1~'~t~'UN''t11U'VI'U••••
, . "

.c::l 0 lIJ.ild. 91 GlgJd. QI .Q,d QI,::!f

iJflfl "'VI t'\1'.IJ1~ '1:1'1Ju,,~ 'I:1'11J1'Jfl'VI1'J1tI-:J1'U tftft tm~ \l f1~ fl-:Jtf1mfl tI-:Jf1t1fl11'.IJ~H 'VI"!ft '\Ifl-:J-:J1'U'U'U fl fl

~'t11'\1tf1~fl1t1~1J-:J1'U tifl'l:1'f1-:J1fttl~'J -:Ju~1ftmf1'U 1J1f1U~1iJflflmj f1~~ iifl11-:Jl'U oOft't11'J1t1-:J1'Ut~'U
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nL.H~'IJ,r~~mm~~~H~'U1U~f)~W~~lUUqj~t11u.nul.ht~~11l.hfJ~~~f)'~~~mm 1'il1ri11~mlu1'il

""'I '" 0 1 '" IlJ_I"" "" ~~. ~ ~ '" "'I _~11'j~1Jf)m~'VI1U~f)~W~'U~~lJ'VI'I.J1~~U1J~111J~nm1f)1n1fJ~lU~111Jf)1111U1UU~~f)1'jl"W~...
"'I "'I • 0 ""1lJ~~ 1lJ'?! 1lJ_1 ~1lJ~o """"

~Utv~ 11'jmrmU'j11J~lUm'il\!f)~111U~flt:l1~~~lU~1JtlJU~lJ~l1Jtt~U~lU 'il~~fl'VI1'j1fJ~lU'VIt'IJfJ~
I , , 'JI

t'IJu~~~111Jt11u 'il~~ t~~11~m~fJ~f)1'jflf)~l11i1'il1f)~~flf)1'j1m ~f)1'j ~~tmhUm'illh 1..r'j1fJ~lU......
'JI • , •

Q,I "I t Q,I do?l .e". 11 ~QI" ..:!I ~4d 91 d ~

UU ~1J~'j~f)'IJff.fl1'V'l'U~~~lU'VItlJU 'ilH tllfj'ilflf)1'j ~~'j~f)1'j11'j~fj'VI1J11U1'V1~1'IJ~1Jtt~~~fl~11J~~

~lU ~11Jtt~U 'lh~~fl'j~1~11~ m~~~t'j ~tt~1 ~lU ti~ff~l~ ~m 'il~lti1U' 1J1flfJNflii ff'Yl1~tt~~'~~'j ~
." .

d. 0 1IJiI QI QI 0 .d 191"1gI da '1 ~"" '"
~l1Jtt~U'VIf)111Ufl~fl fA~UUf)1'j'ilfl'Yl1'j1fJ~lU~~~lU'VI'il~11~fl~~fl1J~11lJttuu~U f)m~fJ~f)'IJ

d "" J' • ~ 1 '"~. ""~ d ••d, ~. 0 IlJ 1~
ff.fl1'V'l'U~~~lU'VItf)fl'UUff11J1'jflmUtt~~t'U1 'il ~fl~lfJtt~~1J'U~~~'VIff1J\l'jW'VI11~~~~f)1'jU1~1J 'if

1 1~?! \'1. I ~ J' • '" ~'" 't d '"Uf)1'j~1'IJ~1J~lU mlJU ~lJ~l1Jtt~U 'il~'UU~~fl'IJ~111Jff11J1'jfl'U~~fj'ilflf)1'j~m~f)1'j'VI'il~'ilfl..
~ 4 ~ d 0 gld

'j ~'IJ'IJtt~ ~11if)1'j~~~fl 'ilUf)1'jm~mn U '4~~ ~ 'VI'il~'VI111U1'VItt'VIU ~ U



23

.
'"fllVfVl 2.1

m:::'lJ1'Uf1l'jfn'lJfJ1Jf1lnhn-U (Schedule Control)

r---------------------------------------------
.ol

f1l'jfl'fl'l:J1U'lJ'lJ

Ut'l:::'jlfJf1l'jnij

t'l'h~

'" ']Im'jtfl'lJ'\.m~"mt'l:::

'I1'UViflmnJ~'I1~ nn fJ'lJtfi fJ'lJ

tl'lJttf.lWI1'U

~l'Unm

f1l'j1VJUf.l'U'Jl'U
---------- --------------,--------- ---------1

"'. ']I
'tJij'J'Jl'U1f1lnl1'Jl'U'Vl 'j ij1J

• ']I '"
m'\1'U~U1mUt'l1tt'l''j'il

ij'Jtl'lh:::m)'lJ 1'Uf1l'j~~~'U 1'il

lh:::t'l''lJm'jw

'\15fl1f1'1m'j1J

- fliimmfl'..

mnJ~'I1~'Jl'U
• ']I

flijt'l''jH

mnJi'mtf.l'U'Jl'U

'\17mJi''lJtJl'J~

m'j't11'Jl'U

Delay

mnlfJ'Jl'Uf.lt'l

t'l'ltJfl111JA'11

']I
'\1'U1Ut'l:::

~mf1lnh'Jl'U

On

. "
fll'Yifi 2.1 Uf.l'UiJiiUt'l'fl'J;J'U~m'U~1'J"l 'tJU'J'tJ'lJ1'Uf1l'jfl1'lJfJ'lJ Ut'l~f1l'j'jlfNl'Uf.lt'l f1l'j nUt'l'~l'J

(Schedule Control & Reporting).
fi'lJl : tJ'j~flU'lJ <U11'Jf.lt'lf1l'j'lJ~'\11'j'Jl'UnUt'l'~1'J t1'U6ri'Jtt'l'~1J1'1flf1l'j '\1,!1 32-48
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Planning

Plan & ...• ..
'" ...

Schedule Estimate
(Cost) ( Time )

•• .-
Cost & time Standards

,Ir

Cost data .. Control ~ Progress of•.. ...•
from field System work

,

Report for
Management

+ Con1>airCon1>air
Action

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

d ~
fll'VfYl2.2 m..j'U1JiJm,.~~'Ii'U~V'U~l~~ 'lJV~m':i"HH1t1'U'lJV~mflffl':il'Um~'l.Jd'Um':if1d'l.J~ll

• 'J/
UN'U~l'U flVff':il~.

""'VIlll: Pilcher, Cost Control for Civil Engineering Construction pp 1-9
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Project cost
plan

Data
collection

Project plans
and documents

Cost Engineering
Decision Making

Data reporting

1.------------
1 1

1 Data base for future :
1 estimates 1
1 1
1- .•

. ~
.fll'VfYi 2.3 HJ:.l'WtJiJW.lfl~.,j''W~w'W~h~"l t'Wfl1'J'fI1Ufl'lJ~'W'YJ'Writlff~1~ (Steps in Cost Control).
'"'YI'lJl: Halpin, Financial and Cost Concepts for Construction Management, pp.59-72
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J/ 'J/
1.4.1 fl1UJ'mJ1tJ"IIfN1::UUfrJUt:/UflU't}UfJBi11N(Cost Control System)

'J/ 'l' • 'J/ "'I , 'I 'J/' d "'" .1
~~'IJ'lJfl 1'IJ~11~'U'VJ'14'1H.l~t flHfll~ mHn1~flVflln'W1fJ111fl1'IJ~lIfl1 t"If'tl1fJ<VHfl~'IJ'U

. ""'" 'I 'J/. '1.1 dOl "I'J/ .1 'l' 01 0 'J/ 'J/ C/
'tlH t'I1V~il1fJ t'U~'lJlJ~~1I1tu 'Vl~~ n 'tl1flfll~lJ~~1I1tu flU t~fJfll~ 'tl~'Vl1~ltJ~1'U~1'U~'U'VJ'Uf1~

~ 01 .Id d 01.1 'l' ?t ..A 0''J/ 'J/
lJ 'tl''IJ'U ~lJ~fJ'IJ~'VltJ'lJfl'IJ~'lJlJ~~1I1tu'lJV~tm ~fll~ ~1J'U~~tJ~G')~'l"lVm~fll~tu ~'U'VJ'U~~'Vl1fJUrl~

o "I 4 a ~ ,. ~.:::'61 CJJ d '''1 d~
fll t ~'\1~V'lJ1~'VJ'Ull1Vff'U~~ t flHfll~ '14Vfl'tl1flfl'U 'tl1m1tJ~1'U'tl~"Ift'\1~'\1'U11'~ t '\1'14'lJV~~l'U'Vlll

'l''J/ ""'.1 ..A "I'J/ :¥llJ ~ 0' 'J/"I'J/Q1. d
U'U1 t '1411'tl~~fl'U~'lJlJ~~1I1tu ~'l"lV'tl~ t~ff1111~f1Ufl t 'lJlJqJ'\11Url~m~fll~tum'l"l1~'\1'U1t~'Vl'U'Vl1~'Vl

'J/ • 'J/ ?t 01.1 0' 'J/ 'I 'J/
fll~fl1'IJ~ 11~'U'VJ'UflVff~l~ ~1J'U1~QlJ~~ff~fl~~'Vl1tJ'lJV~fll~11~U~'U~1'U Url~ fll~~~1'tlffV'IJ m

1m ~fll~~hn1'U~1'Utivff!l~ l~tJiifh 1~~ltJ~lI~~ '\1i1~1I1fl~~~ ~~'IJ'lJfl1'IJ~1I~'U'VJ'Utivff!l~ ~~'U

1I1~~!1'Uff1'\11'IJ~~1'tlffV'IJ Url~fl1'IJ~lIfffl1'U~'Vl1~111'U~'U'VJ'U'lJV~1fl~~fll~ l~tJii Cost Engineer

"~~'U~ti1'\1'U~'Ii'U~v'U Url~~~'\11~fll~1'Ufll~~~1'tl1~ ~'J1'tlffV'IJ ~mfJ'IJ~VifJ'IJ1~m1~"y Vi1'U1fJ

Url~Vi1fll~ fl 1'IJ~11 fll~ Vi1'J~'IJ'IJfl1'IJ~11~'U'VJ'14'lJV~~1'UtiVff! 1~ 1~ ~VifJ~U~'tl~~~'Ufll'J fl1'IJ~11~Url
" .., 61 !ill QI ~ CJJ 'Q.I • ~ ,JfJ/ a 91"1 do Q

~'J1 'tl~'J1fl1 t"If'tl1tJUrl~'tl~'IJ'U'Vlfl'IJVlI~'H'\1rl1'U'14 U~ff1111'Jfl1~fl~1~'\1'IJVlIrl ~'l"lVUflt 'IJ~l'U'Vl~fl~~ ~

11qJ'\1111111'Ufll~ tiv'U~ 'tl~ff1mn'U 111 1~fJ~~~'IJ'lJfl1'IJ~1I~'U'VJ'UtiVff!l~ 'tl~~.u'11111~fJ1.u'v~n'IJ'VJfl

G')fl'U1'141fl'J~fll~ ~~~fJ1.u'v~nmh 1~ fll~fl1'IJ~1I ~'U'VJ'UtiV~~'U~l'U~V~~~'\1'h~fll~1I~~1I1tu ~lm

o 01 d .J?t d d 'J/ 01 0 "'" "I. I 'l' 'J/ o"..A
Url~fll~'Vl1'IJqJ"If C)f~~1J'U~1'U'Vl~fltJ1'IJV~fl'IJ'J~fJ~nrl1~1~'U'UtlJ t~fJ~V~m~'Vl1VfJ1~~m'Uv~ Url~

ff~l~ffllm~vilv~ n'Um~fll~W ~'U'VJ'U~ti11 ~~lfJ'tl~~'tl~~n'Ufl11~'lJ1I~~1I1tu~m~ fll~tu1 ~

'J/ ?t Q 'J/.I ..A d .Id
~~'IJ'IJfl 1'IJ~ 11~ '14'VJ'U~1J'14fll'J tfl'IJUrl~~1'IJ~111'IJV'lq!rl1l1lJ~~1I1rl ~rl 1'l"lV'Vl'tl~~lJ~fJ'IJ

d 01 .1 0 'J/ 'I d ~ 'J/ 11 'J/ d Q
~'VlfJ'IJfl'IJ~'IJlJ~~1I1tu Url~fll~ fll'\1 '14~111~~! 1'14~'14'VJ'14t'U V'U1fl~ Vfl'Vl~'IJV'lq!rl 'Vl1~~n'U~'14'VJ'U'Vltfl'IJ

"~1'IJ~111111'tl1flfll~1I~u~~1'U'tl~~ 'tl~'lhfJ9h~'U11t!lIfll'J1I~U~~1'Ul'Uv'U1fl~ 111 'tl~~V~Vi1~rlV~
v ,. I

,. Q.I Id,CJJ' CJJ d ~ d. , fJ/,. .e2 Q.I 4" 0 d
~1'Utfl~ ~fll~~~U~'Vl1!;i11'tl1~lIfl1111fl~V1'tl~flVff~l~ tfl'J ~fll~ 'tl'Um1'UVi tflHfll~ff11~'tlUrl~~1'U

d~,. d 91 Gtg/. GlCJJ do "lilt It
~ff~'tlff'Url~ t~fJ'l"lfJ1fJ111V1'tl~fl1'IJ~1I~'U'VJ'UmV~il1tJ t~~'lJ1I'J~1I1tu'Vlfll'\1'U~n~~U~'IJ'U~V'Ufll~

~~lI~l~U'U~l'U 1m ~fll'J 'tl'U~~1'U~ 1111'IJ1~'Uti1~H~1~~~~lfJ fll'J mj~fll'Jfl1'IJ~1I~'U'VJ'Ufll~

tiVff!l~VVflt~'U 2 ~fl1:ltu~lmlh ~V

'J/ 'l'.1 'I • ~ ..A 'I 'J/
fll~fl1'IJ~1I~'U'VJ'Ut~fJlJ'J~1I1tut '14~~'\111~'IJ'U~V'Ufll~VVflU'IJ'IJ ~'l"lVt '\1fll'JVVflU'IJ'IJ..

''I d"l 'J/.I "I 'J/ • 'J/ 'l' 'J/Q1 'I • dd
V~il1fJ t'U 'J1fl1'Vlt~lJ~~1I1tu fll'J nu~u~ flUrl~ fll~fl1'IJ~1I~'U'VJ'U t~fJl!;i~'lJm1l1t'U'J~'\111~'Vlllfll'J

• 'J/ .J?t 'J/Q1 d 'I 'J/'J/ 0 "'" ''I
flVff~l~ C)f~~1J'Ufl1111'l"lfJ1fJ111'lJV~1!;i'J'IJm1l1'Vl'tl~fl1'IJ~1Im~'U 'VJ'U'lJV~fll~~l~'U'U~1'UV~il1fJ t 'U1~

"'" .J 'J/' 'J/ I 'I 'J/ ~ d"l 'J/ "I 'J/ I

1~'UC)f~1!;i11'tl1~'tl~'tl1fJt'\1'tl'U~l'Uff'U~~ ~lm1mVl t~1I~~1I1tufll~m1 nflV'U. ".d"l 'J/. 'J/ 'J/ 'J/ 01 d.1 1lI 'J/ I 'J/
'tl1fl'Vlt~ flrl11111Url1'IJ1~~'U'14'14'l"lV'Vl'tl~ff~lJfl1111'\1111fJt~11 ~~'IJ'lJfl1'IJ~1I~'U'VJ'U

• 'J/ ?t ''l'J/' 'I I 'J/ .J 'J/ 01 0 I ?t d I..A
flVff'J1~ ~1J'14fll~ fl 1'IJ~lIfl1 t"If'tl1fJt 'U~1'UflVff~l~ C)f~~V~'tl~V11VfJ1~~1J'U~~'IJ'IJUrl~lIfl1111~Vl'UV~
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i 91 ~ QI d gJ dd 9J QI 91 '9J
1J1~ f1fl'U 1J~1fJ'Il'U 91fl'U l'U f111 "'~ tf1'UUt'l~ 11'U111J 'Il fl1Jt'l'VItf1fJ1'1lfl 'I f1'U9l'U'VI'Uf1fl ff11'l 'Ilfl'l<u •

1fl1 'lf111ii f111~~Yil11fJ'l1'Utrl'U1~ fJ~ Ut'l~Yil11fJ'l1'U ff~U till fJ'Utl1fJ'Ufi'U'l'U1J1~1J1W'Ilfl'll fl1 'I f111

A ,1 'J/Q 'id". " I 1'J/ I 0 i i 'J/I
t'Y'lfl~1'm'\1'U11~~ '\1'U'Ilfl'l'l1'U'VI1Jilty'\11 Ut'l:::ff11J1Hlfl1~f111WfI1 ~'illfJ tm:::f11 1'1l1~l'J'U ~t'l1'l

'J/
'\1 'U 1

u., rf ° II , ¥.
1.4.2 J"f}U1:t:if ~fI'fJfNm1f111:t:'U'Utn'UfJJJ"'UfJ 'Unoif1 H

" .
Q.I •.•. I ~ 0 gJ. gJ igJ QI .d.4 ,::ii 'J/"" °
1~ Qu 1~ff 'lfl 'Ilfl 'I f111'V111:::'U'Ufl1'U'fJ1J~'Ul'J'Uf1flff11'l 1~'l'Uflfl 'illmlfJ'll'U 'VI ~ 'il~'VI1

trl'U1~fJ::: G') t~fl~11'il'Y'l'U11'l1'Utiflffrl'l l'Uff1'U '~iif111~ltU'U'l1'Umh'l ':w1J1:::'\1V~'\1~flhjii

•••••• Q "I 'J/<!I 1 'J/'J/dd 'J/ "" ". A 1 'J/'" 0'" "" 1"'1 't Q
1J1:::ff'VltLfl1'Y'lf1'il:::~~t~fl'U '\1N'VItf1fJ1'1lfl'l'VI11'U'VI'U'VIt'Y'lfl '\11Jf111~lt'U'Uf1111J1'U1J1'lUt1~'Il~~m11<u •

~~~ Ut'l:::t~fl 1~trl'U,rm.!t'l'\1~fl trlWt'U1'V11'l l'Ufl11U1:::1J1W11f11~fl iul'Ufl'Ulfl~tm:::trl'Uf111~~

". 'J/ 1 .1'" .ld.1 l.k .•• .1 1 I 0'"
t~1fJ1J'Ilfl1qJt'l 'Uf111u 1:::t1J'U11f11f111tut'lfJ'UUut'l'l ~1'lG') CJf'lfll'il 'il:::tf1~'Il'U 'U1:::'\111'1f111fI1t'U'U'l l'U

~ l1Jtlty tyl 1~fJl'U 1:::'\111'1fl ~1'Utlty tylnflfff 1'1i~1111fll ~1'lG')~ 1~fi l'U 1W trl'U fi 1~1tU'U f111~1'lG')

I .,I •••• , "I 'J/ '''' Q ° 'J/ 'J/ 'J/ d Q "" i 'J/
fll'il 'il:::U~ f1~1'l 'illf1'V1fl~u1:::1J1W11f11 ~1U~t~1J f1ffl1Jl1 tl'Ul'1lfl1Jt'l11fJ'l1'U~1'U ~'U'VI'U'VItf1'U1f1'l1l 1<u •

"1Jl'lf1fJ1'Uf111nl'\1'U~i~1111f11 1'\1:W Ut'l:::'lf1fJ1,r ~1'U t'\11J11~trl'U~'Uil'U 'Ilfl'l fl11 ~~ i1'U i~ 1~Q

rlj) t ~ Q.I 0' Q.I .d. 0 QI 1 ' ° 'J/
1J1:::ff 'lfl 'Il fl U1 f1'U'UtlJ'U 1~ QU1:::ff 'lfl'\1 t'l f1 Ut'l:::'VIfflfl ty 'U~1'l'llfl'lf111'V111::: 'U'Ufl1'U'fJ1J~'Ul'J'U

I 'J/ I "" • , "". 'J/ "" ?t 1 'J/'J/ • .k?t Q .•• 'J/ A 1 'J/
f1flff11'l ff1'U1~QU1:::ff'lflflf1 2 'Ilfl'\1t'l'l'il:::tlJ'Uf111 ~'Ilfl1qJt'ltf11CJf'ltlJ'Uf111tf1'U11'U111Jn t'Y'lfl '\1

'l1'U tiflfffl'l~ltU'U i umh'liiu1::: i1'V1~m'Y'l1J1f1~~~ Ut'l:::1,rtf)~nl i11J1f1~~~ tm::: t~flf111~11'il

~ 'J/ <!I 'J/ I '.1 A "" 'J/ ° ""fffl'UUf1 ~'Il~'Ul'J'U '\11fl'llfl1qJt'l~1'lG') 'U11fJf111u1:::1J1W11f11tm:::t'Y'lfl'il~'\11'1lfl1qJt'lffl'\11'U11'lUN'U

" "
Ut'l:::fl1'U'fJ1J'l1'U't1'll'U il 'il~u'U Ut'l:::fl'U lfl~ flf1't1'ltrl'U f111~~'\11,rfl1qJt'l ffl'\17'U f1111J1~1J1W11f11

gJ 4gJ,Q,.. Ao 0"1 <r 0 91
f111'\11~'Ul'J'U'VIU'VI'il1'l'llfl'l~flHf111 t'Y'lflfl1'U1W'\11f11~1'1lfl'l ~fl1'lf111 f111'V111~'U'Uf111fl1'U'fJ1J~'U

I 'J/ I "" 'J/ 1! ••• A "" 1'J/ A ,~
l'J'Uf111f1flff11'l~1fJU1'UU~'l'llfl1qJt'l~n'Wm'l'l1'U Ut'l:::Nt'l~'illmfl1fl'l'ilm 'm'\11J1:::ff1J t'Y'lfl ~ ~'Uf111

1J1:::1J1W11f11l'U lfl1'lf111~fl' 1J tm:::t~flfl1'U'fJ1Jfil 1~~lfJl'U'l1'Unflffrl'llflHf1111,rfl~mfJl'U

.1 dti'J/ ','J/I ••• .1, I'J/ doi'J/'t •••
'l'Uu1:::1J1W'VI~'l 1 f111fl1'Ufl1JfI1 ~'illmf1~'Il'W 'U'l1'Uf1flff11'l tm:::'ll'U'VI'VI1 ~ ~~fJ'Y'l'ill1Wl•
1J~1JlW 'll'U~Yiltff~ 'ilU~1Ut'l:::1J~1J1W'l1'U~Yilfl~1 'Ul'Jf1G') t~fl'U Ut'l~ f111~11 'ilfffl'U Nt'l'llfl'lf111

.1'" ""••• A <!I A "" A I 'J/ .1"".1 <!I i .... ,''' 1 'J/
utl'U~'l1'U'Ilfl'ltfl1fl'l1Jfl tfl1fl'l'ilm t'Y'lfl~11'il:::~fl'lU1'Uu~'l'\11fl 1JUt'l~f111'Y'l'ill1Wl111J'l1'U ~'U1'l

~~fl'lf1111J7'UU~ 'lunl 'Il

A "" I 1'J/ I ••• ". ". "" 'J/ di'J/ i'J/ A,1 1 'J/t'Y'lfl1~fI1 ~'illfJ'il1'l tU1fJ'Ut'VIfJ'Uf1'U~'Ul'J'U'VI~U1:::1J1Wf111tfll 1 tm:::t'Y'lfl~U'il'l '\1

Q I • ,•••""••• 1 i o?t 'J/ "I 'J/"" • I"" • I A 1 'J/?t 'J/ 1 • I""
t'\1'U11f111utl'U~'l1'W 'U~~ '\1'U 'illtlJ'U~fl'l ~fl1'Uf111u1'Uu~'l tm:::t'Y'lfl ~tlJ'U'Ilfl1qJt'l 'Uf111u1'U

1J~'I f1111J1:::1J1W11fll 1'Ufl'U lfl~ t~fl~~~11Jfl1'U'fJ1Jf111U~U~'l1'U l'U'\1U1fJ'l1'Utm:::fI1~f111w
" .o i .••'J/• 'J/ ". "" "" ". 'J/ "'?t. I 't "1 "" ••• 1 'J/ •••f11 1 nt'l1'l'\1'Ul flf1'V1'lfJ'l1J'Ilfl1Jt'l'VIt'U'Uu1:::~fJ~'U 'Uf111~~ff'U 'il'Vl1'l~1'U'U1'\111 Ut'l:::f11111'l<u

.q dil Q.I 9J 91 ,.,J QI' gJ .d. • .d. 0i'J/
UN'Uf111t'l'U f1~fl'lflltW11fJ'l1'UfI1'U ~'Ul'J'U911'1G')CJf'l11fJ'l1'U~'lf1t'l11"':::~fl'l\l f1'V1~m'Vl1'V1"'~ 'VI1 ~
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J" " J"1.4.3 U'I1iH'VB1qJiJA'UfJ'UtJBi11N

1 ° 'JI. 'JI d'JI d 'JI 'JI?t "'1
14m~'VI1~~'U'Ufl1'U~'lJ~'U'VJ'Uflflff~l~ m~tfl'U'\.Ifl'ld~'VIm'Ufl1'UU~~\lfl~fl~tlJ'U'Vi1 'iI

QI 'J/ dd ~.c. .oJ • 'J/ 'J/ • 'J/ t \IIjJd. 'J/QI ,
fflf1\y'\.Ifl~m~tl ~~'lJ1~N~'\.Ifl'ld~'VI'lJtl~~ff'VI1ifl1~ G)f~U'Vi~~'\.Ifl'ld~~14'VJ14flfl ff~1~1414 !If1 'lJ~'ilf1U'U~

111.'U1tlU'U'U~1~"ltl'Umilt"lf'U ~'U'VJ'U'\.Ifl~~1'Utiflffrl~tl~~flfl'Ultl~1tJDirect Cost U~~
.k,. .;, llt.I •••• llt 'JI?t 'JI 'JI ••• A <9 A •••

Indirect Cost G)f~!f1tJ'VI1!lltJ~U'U~flflfl!f1tlJ'U~'U'VJ'U'VI1~f11'UUH~1'U1ff~ tfl~fl~'lJfl tmfl~'iIm

~i''Um'lJ1"lf1~til1ff~tJ (Job Overhead Cost) til1~~ltJ~ltij'Um~ (Operating Overhead
ollt.k '" llt'JI ••• .J' 'JI .k.1 ••••••••

Cost) tm~m!~ G)f~ffl'lJl~flfl1i'UltJ!f1f1~'U~'U'VJ'UUH~l'U( Labor Cost) G)f~'\.I'Ufl~fl'Ufl~~lm

~l~m~~l'U~lll~ltJl,rtl'UfI'U.•h~l'U U~~tl~'lJ1W~1'U~1~"l~vh11l(Productivity) U~~~'U'VJ'U1ff~

"(Material Cost) $ifl~'U'VJ'U'\.Ifl~1ff~..1~'Vi'lJfIN~~nw~tiflffrl~ ff'Ut>i'lu~~~i1'Utl~~flfl'U'\.Ifl~mm~
," j/ ,.""191 a ..::::.QI , l' ,gJ QI' , .ct 'J/ 4..::9.a

'VI~'Vi~fl~f1~~fl~fl1tJ'U'Vi'U1tJ~1'Uflflff~1~~1'lJ'VI~m'\.l'Uff~U~~fl1'llU~~~'U'VJ'Utmfl~'lJfl tfl~fl~

~m (Plant and Equipment Cost) tl~~flfl'U1tlIl1tJ Owning Cost U~~ Operating Cost u~~~i''U
, ~ • 'J/4 0 ''J/ 1 'J/ • 'J/QI QI ~ ~ '

t'Vi'lJ1~1~(Subcontractor) tlJ'Ufl~'lJ'\.Ifl~~'VI'VI1~l'Uflflff~l~'ViUfl~~'Um'lJl'Vi~flG)f~tlJ'Uff1'U'\.Ifl~

~l'U~~i''Um'lJl~fl~Ufffl~l,rt~l'\.1fl~~l'U'VI~l'Uu~~til1~~ltJ~ltij'Um~ (Operating Overhead Cost)
?t 'JI • I '" •••'" 1 • 'JI .k III ' ••• 1 'JI '1 1 .k III 'JI
tlJ'U~'U'VJ'U'\.Ifl~m~lltl'U~~l'U'U~l'Uflflff~l~ G)f~!'lJffl'lJl~fl'il~'iIf1'Vifl~'U~1'U f1~1'U'Vi'U~!f1

• 'JI 'JI ° 'JI' 'JI '.1 1ll.1'JI.k 1
U'Vi~~'\.Ifl'ld~~'U'VJ'U'\.Ifl~m~'VI1~~'U'Ufl1'U~'lJ~'U'VJ'Uflflff~1~111l~~flfl'U!llfl1tJ 'Vi'U~ m~~l'U 14

ffm'U~tiflffrl~ ~~t~'Util1~~ltJlll'Util~1~U~~~1'Utiltl~~tl'U~l~"l tm~tilri1~n~1~1'lJ~~t~'U

t~fl'U'\.Ifl~WWfl~l'U~f11'U~'lJ~1'Utiflffrl~ 1'U'VJm~~'U tm~'\.Ifl~tffijtJ'Um.htJ~1'U1l1tJtilm ~~1'U

~f1t~'U~14'VJ'U~ffl~ \y'lJlmh'Vii' 'U~i''Ut'Vi'lJl ti1fl~'il1fl'iI~~fl~~ltJtilU~~t~'Ut~'Ufffll ,r~~~~l'lJnm

,. lll' A 1ll.1 <9 d llt'JI?t '" III 'JI • '1 'JI. 1 ' d
!f1tJ!'lJffl'lJl~m~fl'Un~lflflfl !1l 'Vi~-mfl'UntlJ'Utmfl~!f1 t~'U m ~'iI1tJ'Uff1'Ufl'U"l U~~fffl~

1ff~U~~~i''Um'lJ1"lf1~~~t~'Util1~~ltJ~~i''Um'lJ1m;fl'iI~~ltJ1,rm;~ 'il1fl~ijm~ff ~1ff~ 'Vi~fl11l

Vh~1'Utff~'iI1tlU~1 u~~~i''Um'lJl'Vi~fl~m'il'il~~lm~'U1,r~11tlfl'h1'U fil'Vi'UfI~lm~'U111U~~ffl'lJ
'II

d <9 d ••• ,. '" , .?t .;,,. .ot •••• 1 <I •••• 'JI 'JI <9 'JI
tfl~fl~'lJfl tm fl~'ilm !fItJfIf1mt~ltlJ'U~1tJ~1!'lJ~'Vi~m ltJffllfll'Vi'U1flfl'Um'\.l'UtJlm'\.I1'Vi~fl tJltJflfl fl

QI d. 'J/ Q.I A a A QI ,~ A. ''j/ 1
'lJ1tJ~ffm'U'VIflflff~l~m~~u~ m'llltmfl~'lJfl tmfl~'iImm~l'U'U U~~t'lJfl'Vi'U1tJ~1'Uflflff~1~f1'\.1fl

1'J1 d .ot d ••• ° 1ll.'l'J1 d "" 'JI d", " d <9 d •••••••
~tfl~fl~'lJ-mmfl~'iIm U~~'Ul!ll ~~l'Ufl'il~'lJ'Vi'Ul'V1f1f1mt~ltmfl~'lJfl tmfl~'iImfl'U'Vi'U1tJ~1'U

'J/ ''J/ d ....1 111 ••• 1 'J/ A Q.I QI 'J/QI , • 1'JI

~'U'VJ'Uflflff~l~'VIll~~flfl'U!llfl1tJ UH~l'U tfl~fl~'iIm 1ff~ ~~'Ut'Vi'lJl~1~u~~m ~
, 0 '" .'JI ~ d ••• .:: ?t 'JI d d .1 1ll'JI 1
'ill tJfllt'U14m~U~~'U'VJ'U'VI1~'fn'UuH~l'UU~~tfl~fl~'ilm'U'U tlJ'U~'U'VJ'U'VIttl~tJ'UUll~~!f1'lJ1fl14

, ''J/ 'J/ QI ct 0 'J/' 'J/ 'J/
~~'Vi11~m~flflff~l~ U~~f11'U~'lJ'f1tllfl f1~'U'Um~'VI1~~'U'Ufl1'U~'lJ~'U'VJ'Uflflff~1~f11~1'Vifl11'lJ

o QI , it' A QI 1'J/ 'J/ 4.r::l ,. 'J/ 0

fflf1\yUfl~'U'VJ'Um~~l'U U~~tmfl~'iIm 'Vi'lJ1fl m~f11'U~'lJ~'U'VJ'U'VI'lJU'U1!'U'lJ'\.Ifl~m~'VI1~1'U
, "mh~lliijtl~~ ff'VItfl1~ 'Vi~fl1lilll~1'lJt~l'Vi'lJ1tJ'lJlfliii~f1ff1'U1ff~,r'U m~f11'U~'lJ~'U'VJ'U'\.Ifl~1ff~
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1fl<Hfl1<H~'U~~~1~~'U'lJ1f1U~ri1'U1'HqjU~1fl11~11'ilfftl1J't'Jf1~~~tl'U~~VitJ~'V'ItlU~1 U~fl1l1Wlf1

ill1Jlf1l'Ufl11~11'i1fftl1J~~tlfl11111~'1Jlw~1'U1'U1fffl~1~'U1m ~fl11tlfh~u~'iI~~ f1ri11~tl fl1l1J•
• I 'JI I ,

U~f1~In~'H'h~1fffJfiri~'1J1W;1~fii~'11~~1'Ufl11vh~1'U 'Utlf1'illf1U ~~'Uff~~1~~'Ufi~tl~~11'ilfftl1J

1I~'lJ1w1fffJ1itltJ~mtU~1lm1fffJ~'U1:I~l1iml'Utl'U 'H~tl~tl~i~1fffJl'UlI~'lJ1w~~~'lJ1f1~ ~~'U
d tI ail ,ql ~9J9I '91 1 I ?I'
Q1H'1J'U~m1:lmtl''UU1:l~f1'U~1~~~1J'U~'U~'U't'J'Uf1tlff1l~6ijtl~flHfl11'i1~\lf1U1J~tltlm1J'Uff1'U~

~tl m~~l'U 1fffJ ~fl~tl~~m ~i'1Jm1Jl~1~~hl~~ltJ'Vll~~tl1J(Indirect Cost) U1:I~~'U't'J'U'illf1

fl11~1I~tJ'Uu1I1:I~uft16ij(Change Order ~'U't'J'U~1I1~f1tl1Jll1~1tJ1fffJ~i'1Jm'lJ1~1~~m~~hi~~ltJ
• I "

~l~ii'Ufl11 11f1~'iI~~~'U~'U't'J'Ufifl~fi fl11fl11Jf)1Jfill ~~ltJi 'Uri1'UU~~tl fl11fl11Jf)1Jfl11~ltJi11~
, 'jJ • "

'I <V '" '" "'" "" I 'I j/ j/<v I l' 1lJ • "" <V 'I '" "'"~1'1Jt1Jff~O)ftl'H1tl~~'U'Vl'illtJt'H~11J~'H'lJ1'll'1~f.l1'Hlf1t'1J1Jfl1l1J'V'I1:I~~N1:Itltfl ~ 'H1tlfl1l1JNfI'V'Imfl
" I'I •• 1 j/ 'I' "" I j/ , <ii j/ "" • I"" • 1 j/ 1lJ. 1

t'U'll'1~u1~'lJ1W1lm~'U't'J'Ut'Uff1'U'Ufltl'U6ijl~'iI~U'U'Utl'UU1:l~mU1J'iI~'1Jfl11~U1:ltJ'UUu1:l~~'U't'J'Utu

".1 d d 1lJ j/<v j/ ""'" <lj/ I '"
'illm1Ju1~1J1Wf1'i1~1Jtl~m'Utfl'll'fU'iI'Uf11m'H~'Ufltlfl111ltJ~1'Umflfl11W~'U't'J'U~tl~f1tl'U(Monthly

Cost Forecast Report) ~t~'U~m.!1:I~'iI~~~'U1I1~1tJ'll'u~VitJ~'V'Im~~1ffl'H11Jfl11fl11Jf)1Jfill~~ltJ

~'U't'J'Um~~1'UU1:I~~fl~tl~~m ~~'Ufili~~ltJ~l1iu'I1'Utl'UU1I1~lI~tJ'U~'U1:I~1~~ltJ~1:Itlfl~1~6ijtl~fl11
" ,

titlff!l~ fill~~ltJi'Uri1'UU~~~tl~i-Hfl1l'1Jff'U1'ilmll 'IIiritlfh~ffih~ff'1Jtl U1:I~~tl~tl1fftJfl11f1U1:I••
dd QI t tI 91 ,4 .di QI '" '

fl11Jf)1J'Vlflf1~'U'U1ltJ~1'Umflfl11W~'U't'J'U~tl~f1tl'U(Monthly Cost Forecast Report) 'iI~tJ~t1J
d.d • iI' 91 ~ d • 1IJld 9J 9J

~'V'ItJ~'V'Itl'Vl'il~fl11Jfl1Jml'll''iIltJfll'U'U~'V'I11~11tJ1:I~mtJfIU1:I~'ll'1n~tJ~nmt1J~'V'ItJ~ ~'U'Vl'U'Vll~fI1'U••
, j/ "" j/ '" <V I 'I j/ I 1 A I 'I j/ I 0 "'" ~ j/<v 1

f1tlff1l~1J4 6ijtlfltlU1~~1'U1fffJm t'll''iIltJf1tJ~1~tl'U~u1:I~mt'll''iIltJfll~'U'Ufl110)f~~'iIf1fl11flH
<V j/ <V ''Ij/. 1 A lJ]j/1 I A

fl11ffl'lJ11f1'i1f1fl11fl11Jf)'1JfJU1:I~'U't'J'UUH~l'U 1fffJ u1:I~mt'll''iIltJf1tJ~1~tl'U~ tfl f1tJ~m'Utl~

~~'U1~tJ~ri1'Ufili~~ltJ~1~ii'Ufl11tl1'i1~f1fili~~lm11J~~'U~~tl'U'H~tl~~'Uil~tl1flHfl11~1~~mri~
j/ j/ 0 <V j/ I j/ 'I '" ~ 'I
6ijtl~1:I~'U't'J'Uffl'H11Jfl11fl11Jf)'1J~'U't'J'Uf1tlff1l~t'U~l'Uff'Ul1Jfltl 'H'U~ t1J1:I~nmUH~l'U ~m~

6ijtl~~fl~tl~~mfftl~ fl111f1ff111'i111~'lJ1W~1'Ul'Uff'U11Jffl'1J,j'tl~1:I~'U~ ~'iI~~1tJl'Umflfl11w

fill~~ltJri1~'H,rl ~ ,j'tl~1:I~1~'iIlf1ri1'U~'U6ijtl~~1'Ufl11Jf)'1J~'U't'J'U~11l~nm fl11~f1'H1U1:I~fl11

1I1~ti'UflW.fl1'V'11f1mmri~,j'tl1J1:I2 ,j'tlmf1 ~tl i1J1:I~nm~m~11J1f111~'lJ1W~1'U~~'U,j'tl1J1:I~'U'Vl'U
q cu cu q

,'JI , "

fi~~'U'W'Uil'U1Jlf1fi~f1l'Ufl11~f1Vi11ltJ~1'U~~'U'~~f1U1i~fili~~ltJl 'U~1'Utitlff!l~ 11'f1~U~tl1J'qj;
I " •

~11'1J~fl11Vh~1'U(Hourly Payrolls) 1J'qj;t~'Ut~tl'U(Salary Payrolls) fl11~f1aj;tl1fffJ ~fl~tl~.
~m <11:1<1 ~i'1Jm'lJ1~1~U1:I~fil1J11't'Jf1U1:I~fl116ij'Uri~U1~"il'U1fffJfI111 1fffJ~1fl1l1 fili~

~ltJ...t1111tfl~tl~~m~f1i~ tfl~tl"i~m~fl~tl'U~ N'i'1Jm'lJ1,r1"iU1:I~ Indirect Cost••
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...... '" "1.4.4 1fjm1't111~'J.J'J.Jfl1'J.JfJU"'UfJ'Uf)Bi11H

" . "114m'Hiv~~l~U 14\'I~~V~ ~fitl1'1i'v~tlmH'lJ1w~114 UJ;'!~t~14~114114'lJ1flU14 ~~ij~1111

~ltrl14 vrh~~~~ \'I~~v~ijm'i~1t1'flllvf~ m'iYi1~l14 UJ;'!~'l11~~ltlvth~i'~fJll ~~\'I~~v~ij m'i t~tI'i111

'i 111'Ii'Vll J;'!~~tl1tltl m'iYi1~114tm~ ,111~~1tlmh~ ~mdv ~~~ 1t~ll V tm~ ijm'i U 1'li'mJJ;'!n,nhJ 14'lJ1
'II 'II

it _I'::! '" I>! ?1' dtllJ!II
'l.h~1l1m'mt'WV~lJ'itltlt'YItltlfltl~m.h~ 11lWtlJ14~111~1~'i~tl~nJ;'!l'Y1~~~1

o gJ, gJ d.QQ d gJ t
m'i'Yl1'i~tltI~1t1'flll~14'VJ14flV~'i1~ 1111im'i 114m'i tfltlUJ;'!~'i1t1'i111'UV\!J;'!'i111'YI~

gJ ~ .ch.c:tQlQ , Z 0 'j/
fl1'i tl 'i ~111J;'!Jlm'UVll J;'!'HJ;'!1tl'U14~v14 Il)f~ll 14fl1~lm'i 'HJ;'!1tl'YI114tff14V'U14~v14m'i'YI1'i~tltI~ 1t1~II~14

'II •

"
'VJ14fiV~~l~ 1~t,$14 .u14~v14 'Uv~m'iYi1'i~tltI~1t1'flll~14 'VJ14fiV~~l~';hijm'i 1mU1tl14'uv~'Ii'v\!J;'!~~

u~~~114m'W~ 2.2 tm~Vitl1tl11 'Hd~ ~~tht1\y~~U'ifll14m'iYi1'i~tltI~1t1'flll~14'VJ14fiv~~1~~V

QI QI ,..,. 'j/ QlgJ.Q .QQ' CJ/ d

m'i \'I~'i'H~~114 ~~tl ~~H~'i1~'UV~'i'H~~V~'W \'I1'iW1\'I1fl11iflV~'i1~ UJ;'!~'i1tlJ;'!~mtl~'Uv~m'i.
.... 1 d"1gJQI 0 lIJtJJ.d 0 ,gJ.c:l QI QI rll !II
lJ'i~lllWm'i'YI ~~\'I~'YI1n ~V~ llm'i11~UN14~l14~m~m'H14~nJ;'!1'UV~~l14'Hll~1111~1l'W141iflJ;'!

t~tl~tltlm'itl'i~1l1W'i1~1 ~111 i~Yi1'lJ1~'ii114~14'VJ14(~tltl'i~'lJ1W) l~tlmtym~N14~l14UJ;'!~

~I d Q !II l' . !II dt
'i1tlm'ilJ'i~'lJ1W'i1m ~ m'itfltlUJ;'!~'i1t1'i111'UVllJ;'!mtl14'H141tl~l14flV~'i1~ ll)f~nJ;'!l'Uv~m'i

'II

• !II l>!oSllJ!II I>!dl>! I>! dt!ll1!111>! • !IIlllJ!II
'YI1~l14\'I~~V~\'I~tl14'YIfln~l11'i'H~'YI~~t\'l14uJ;'!~m~~tI Il)f~N~'i'H~\'I~~1'lJ1'itl'Yl1~1111t'U1\'I~~

'II

" .• d 91 QI 0 1g,ld, ..• I .d. QI d 0 "1 gJ gJ

~ltl 14Vfl\'llfl14'i1tl~l14~V~\'I~'YI1VVfllll 'H1l1lJUtltlt~tl1fl14 tm~~H~l11UN14m'i'YIm'H14~n 'H1

I>! oS !II !II ,. it it 0 ~ I'" 0 ~ I !II d
tl14'YIfl~1111m1'H141'UV~~l14Vtl1~~Vt14V~ t'Vivm14 1W'H1lJ'i'lJ1W~114 'Hfl 'YI1m'ilJ'i~111J;'!'UV\!J;'!'Y1

1ft gJ QI 0 aid,. tI 0 QI ~ .d ~ QI 9J £='I gJ gJ Q

~~UJ;'!~\'I~'YI1'i1tl~l14'YIlltl'i~W~14~l'H'itl m'itl'i'H1'i ~114 Vfl'YI~tl~ff1111'itlh~1J14'UVllJ;'!m~v~114
'II

"m'i11~uN14uJ;'!~m'itl'i~1l1W'i1mfiv~~1~~i'~~v "1 1tl

" .I>! 1 !II. !II llJ!IIl>! 1 '"
'U14~v14 14m'i~1t1'flll~14'VJ14flV~'i1~(Steps in Cost Control) n~~u~~~ Ufl1'Vi'YI

llJ!II'" llJ!III>!.J'", dt "'I>! "'!II ?1
2.3 UJ;'!~~~V1itl1tln~~14~v 'H14~ UN14.fJlltl\y~~14'VJ14(Chart of Cost Accounts) tlJ14m'iUff~~

oS I>! '" dt?1 ,. 1 .d", I>! !II 0 ?1!11 I>!
m'i~~tI'i1tlJ;'!~mtl~'UV~~l14 1l)f~'H1mlJ14~~Hm'i 'H\y'YI1l~1111ll)ftlIl)fV14UJ;'!~\'I1tlJ14~V~mfftlm'i

QI 'gJ, QI .c:t d91 do QQldgJ 1
\'I~m'i flV~'i1~ ~114'i~ ~tI~1111J;'!~mtl~'UV~~l14fl~V~J;'!~tV tl~lllfl UN14.fJlltl\y~~14 'VJ14\'I~U~~~ 14

..• 1 QI ~ ~ QI QI QI .a Q.I" QI ;:

1lJ'UV~'i'H~~l14(Cost Code) ll)f~m\'ltlJ14'i~tltI~1m'U ~1Vfl'!!J'i'H'iVN~llfl14 ~~tl'i~tltI'i'Hff14\1fl

I>! .1 1 91d .a ,A QI .ct 9J 9J ~ QI d
'ViWJ141'U14111'H1l~1111tl~'HQ14 ~'WVU~~~ 'i~ ~tI 'UV~'i1tlJ;'!~~Vtl~'UV~'UV\!J;'!~14'VJ14\'114tl~'i~~tI'YI

!II '" I>! !II!II,. '" I>! 0 A I
~V~fl1'i ~V~ llfl1'i\'l~11~UN14~l14'YI1~m14~14'VJ14'UV~~~Hm'i 'H'iV\'I~'YI1~tllJ'i~'lJ1W'UV~

,. Q !II 1 dt Q !II:JI!II
~m~fl1'i ~111m'itfltlUJ;'!~'i1t1'i111'UV\!J;'!14~114~14111 ll)f~m'itfltltm~'i1t1'i111'UV\!J;'!'YI1~i'n14~14

'YI14'UV~lm~m'i Yi1',",~i~m'i 1~'i~m'i~1'lJ1'itl'YI~~vtI~m14~uJ;'!~~'i1\'1~VtI~1111n11'HU1'UV~
• 'II

,. oS~ I>!1l\!IId I>! 0 •• "!II!II 1 Al • dt
~m~m'i\'l14tl~lJ\'I~tl14~~~ m'j\J~'YI1'i1tl~l141tm1~'H'YI1~~l14~14'VJ1414~lJUtltI~l~"1 1l)f~'i1tl~l14

~~mh1\'1~\1fl1~m1~..1~~Vm'i~~ff14 1\'I11\'1~~v~~'hru14m'iUn'1'U~l141~TI1~ uJ;'!~'Ii'V\!J;'!~l~"1114

"'i1tl~l14\'I~1~~r114'li'V\!J;'!~14i114th'Hi'tlm'itl'i~ lllW 'i1m~V 1tll 14V141~~
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d • 119/ -" 9/ 9/ .1"1 9/ ••••••• 0 9/. 9/
~1 f)'Vlmn1 nW;n'tll-3~'W 't'!'f)~~ ""'~lJ ~~111ti f)Ti'Vl1'j~'lJ'lJfl1'lJ~1J~'W'VJ'W f)'f) 'tl'j 1-3

"91 ~ '1l'(~.a QlO Qlo QJ d
tJ'j~f)'f)'lJ ~tJ~1t1't1'W~'f)'W~'f) ~tJ'W f1'f) m'j~~'Vl1-3'lJtJ'j~1J1tu m'j~~'Vl1'j'\1'tl~1'W m'jtf)'lJU{l~'j1'lJ

9/ 9/ 9/ • 9/ '" 1 9/ JI 9/ dill 9/ • '" IV 9/ d 9/
'j11J'tI'f)\!{l'Vl1-3~1'W ~'W'VJ'Wf)'f)'tl'j1~ ~'W-31'W'tl'W11J ~fJ'tI'f)\!{l'Vl1~m'W ~'W'VJ'W'Vl~~f){l11 ~'W'\11't1'f)'VlU{l1

~ .
tJ'j~f)'f)'lJltJ~1t1~'W'VJ'W'\1'ti'f)"l ~-3~'f) 1tJi1;J'f) .,r'f)\!{l1'tl~ .,r'f)\!{lU'J-3-31'W .,r'f)\!mfl~'f)~~f)'j U{l~

.,rmJ{l~i''lJt'\11J1.,b~ m'j1~tJ~1J1tu-31'W (Measurement of Work Quantities) t~'f) 14fl'Wm'j'\11f11....
9/ dl19/ 0.1Productivity Rates U{l~ Unit Cost ~1f)'tI'f)\!{l'Vl ~~~1f)m'j'Vl1m'jlJ'j~1J1m'm U{l~U'tl~~N{l'f)'f)f)

'" .1 9/ 9/ •• 1 9/ 9/ 1'"1J1 ~'W,lJ 'tI'f)~'j1 t1-31'W~'W'VJ'W~ 1'W~1-3 "l U{l~ 'j 1t1~1'W'tl~ lJ'tlm'W~ 'Vl1-3~1'W~ 'W'VJ'W ~t11Jm'j

.l'::! .•• IV 9/ a.1 1 0'" 0'

tlJ'j t1'lJt'Vlt1'lJf)'lJ ~ 'W'VJ'W1J1~'j! 1'W'\1'j 'f)-3'lJlJ'j~ 1J1tu'tI'f)-3 f1H m'j U{l~'Vl1m'j1tm1~ '\1'j 1t1-31'W tm~

o ••• 0' III.1'" 9/.1 1 0' oJ '" • c:: .•• IV ••• '" 9/ ~
m'j'W1N{l'tl'f)-3m'j1tfl'j1~'\1'j1t1-31'W ~lJ ~"Jj'lJ'j~ t1"Jj''W CJ1~~'WU~{l~'tI'W~'f)'W1J'Wm"Jj'lm'j ~'\1f1111Jt'\1'W

4 0 ~ \'Iii'
'\1'j'f)f!1'f)ti'lJ1t1 n t"Jj''W

1) n1'JDfPlnN'1J1.h~mfJJ
~

~'lJtJ'j~ 1J1tutn'W m'j11~ m-l'W'Vl1~m'j t~'W'tI'f)-3ffqJqJ1vi-3'\11J~ ff1'\1i''lJ 1411'W-31'Wn'f)'tlr1~

.;. 0 • I'" ••• 9/ 1 a fit .;. IV 9/ 9/ d ••• .1 •••
t't'!'f)m'\1'W~lJ'j1J1tu f)'j~ U'tlt-3'Wt'tl1'f)'f)f) ~ t1f.l'fltlJ'Wtm 'f)-31~f1111Jm1'\1'W 1't1'f)-3-31'W'Vltf)~ 'tI'W~'j ~U{l~

-3'lJtJ'j ~ 1J1tu tn'W rb'W 'tI'f)~m'jtJ'j~1J1tu m'j'Vl1~ m'j t~'W ~'lJtJ'j~1J1tu i)'f) LIr'htn'Wtfl~'f)-31j'f)f11'lJ~1J~

o IV d • oJ d",!l!"I dill 9/IV 0.1 • fit c9
'tl1f1qJ'Vl"l~'f)tI1-3'\1'W~'Vl ~"Jj'~'Wm'jfl1'lJ~1J -3'lJtJ'j~1J1tu'Vl ~~~~'Vl1't1'W'f)tI1-3tlJ'W'Vl1-3m'j~~'\11J1fJf.l-3

.1 d IV IlIJi • 0 III oJ .•• IV 0 ~ •••
m'jf)~lJ'j~1J1tutf)t11f)'lJ'j1fJ ~~l 'j1t1~lfJ tm~ m ~'j CJ1-3~~1Jm'j~~'Vl1UtlmW~'f)'f)f)1J1t1J'W'j1t1{l~mtl~

~t QI .cS' ~ t.Q,QI 91 ~ ,:9 .ck QI I ~ •

Htlf)~l1JlJ'j~ U1'Vl'lJqJ"Jj'~l1J'\1'W1t1-31'W U{l~ UtlmlJ'W 'tI'f)-3'Vl~'lJ'j't:l'Vl~1t1~'W'VJm~'f)'W CJ1~'W'lJ11t1J'U"Jj'1~.. ~
t1{llfi'W1'W't'!'f)fi f) ~f)'j'j1J~1-3"l llr'l1n4'W m'j 1tJ1J1f)'t'!'f)Ul!1,r'W m'j l..riim'j ~~'j1t1-31'WN{lm'j

0'" .1 0 a 9/ IV .1'" .;. '" 9/ ~ c9 ••• d
~lt'W 'W~1'WlJ'j~ ~lt~'f)'W 't'!'j'f)1Jf)'lJ m'j H'tl~-3!l'U~ 'tI'f)-3-3'lJlJ'j~1J1tum'j t-3'Wt't'!'f) m t'\1'Wfl~'tl.fl1't'! ~'j ~'Vl

.•. .1 1 . l'::!'" • 1 IV d ••• .1 .•. ~ • J'", 9/ ~ c9. 1 •••••• 0 •••

tf)~'tI'W ~mlJ 'j t1'lJt'Vltl'lJ~'lJlJ'j~ 1J1tuf)'lJ'Vltf)~'tI'W ~'j ~ f) ~~ "Jj'1t1"Jj'~m'\1'W f.l~lJ'j~ 'tl'Vlti .fl1't'!m'jmt'W'W

• IlI9/ •••••••••• oJ 9/ .",9/. ~a .1 .",9/, a
~1'W~1-3"l ~~'f)t11-3~ 1ti'\1'W~'tI'f)~m'jfl1'lJ~1J~'W'VJ'Wf!1 ~"Jj'~ltJf)f1'f) m'jHtJf)lJ'j~U1'Vlf!1 ~"Jj'~ltJ'\1'j'f)

~'W'VJ'W'f)'f)mn'Wf)~1J"l l..ri~t ~'W t~'f)~ ~~ f11'lJ~1J~'U'VJ'WU~{l~'f)~1~ 1..r'f)~1 'Wf)'j'f)'lJ 1~t111itJ~tJ'Ufl'W

~'W~~~11JU{l~f11'lJfl1J l1i11r•
2) n1'JDfPln1tr.J7U

m'j ~~'j,r'tl ~1'W1..rUn'j1tJm'j'tl'f)-3-31'W ~l-3"ll~tJ 1~ffqJ'ti'f)'t:lW ~1-3"l ~t~'f) tn'W m'j 'tl~tJ
~ ..

~'f)"Jj'U~ 'tI'f)~-31'W'f)~1~ ff'U "l f1111J\1f) ~'f)-3U{l ~ ff1'\1 i' 'lJm'j ff'f) 'tl1'jfi~ f)11tm~ ~1tJf)11 'j,r 'tlfl1'lJ~ 1J

9/ • fit ••• a
~'W'VJ'WU'lJ~'f)'f)m1J'W 2 "Jj''W~f1'f)

IV • oJ fit d", 9/ IV ~ IV
(1) 'j~'lJ'lJ'j'\1'tlU'lJ'lJ~lt1 (A Simple Coding System) CJ1~tlJ'W'j~'lJ'lJ'Vl~"Jj''j'\1'tltlJ'W~1

QI' , Q d ~ • ~'l gI Q.I .Q QI d
'f)f)'t:l'j t"Jj''WB - -31'Wf)'f)'f)! C - -31'WfI'f)'Wf)'j~ U{l~tlJ'W'j~'lJ'lJU'lJ'lJ-31tJ'Vl ~"Jj'f)'lJ'j't:l'Vl'tl'W1~mf) tm~

d '" 9/IV 9/ fit • '" •
t'\11J1~'Vl~~ ~"Jj'f)'lJ~'W'VJ'W'tI'f)~UH~l'W'Vll-3~'j ~tlJ'W'tl1'W ~'\1qJ
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<j)

QI.ol:.\ dA Gli'Q,I
(2) ~~'U'U~'HffU'U1H'Cl'tl'Vlff'\.UJ'lJ(The Decimal Coding System) ~~'U'U'U'\.W'lJtGJffl'U

'il 61 0 gJ .eI dllt 0 G}fjJ d 4 ,

tH.Jl~fl11~'tI11~t'Ufll~fll'H'U~~'U'rJ'UU'Cl~'lJN'Cl~t'Ufll~'Ul'lJltGJfL'Vt~1~'lJfl11'lJtI~'H~'Uffl'lJl~fl'tlmti
a d Q,I lIJ'JI "4 Q,I d. Q,I

'H~tl 'Cl~~lt1'Cl~Ltlt1~'tItl~~'Hff t~ ~ l'lJff.fll1fll~ W 'H~tl~1'lJ~~~'U~lt1'Cl~Ltlt1~'tItl~~l'U~1'lJffqjqjl

~l¥fffl1'Ufl'lJ~'U'rJ'UmhL1~I'U2 lh~L.fl'Vlfltl Standard Cost Code U'Cl~Project Cost

Code 1~t1rh'U').h~fltl'U'tItl~~l¥ff1'UProject Cost Code 'l~i~'lJ1'llfl Standard Cost Code i~i~
<j)

mh~l¥ff~l'Uil' ~~~tlhlu

- Standard Coding

- Coding by Work Item
.J.d QI Q,I Q,I Q,I .Q 4 Gt ilftl Q,I

- Mnemonic or Decimal Coding ll)j'~m'Hff~1tlflll~~1'Vlff'UtI'lJ'H~tltGJflJ'Ufl'U

- Combination Coding t"lf'U~l¥ff1J~~fltl'Ui1J~1t1Standard Coding Lm~ Decimal

Coding
'" !lI!lI!lI'!lI'3) fll~ Lfl'UU'Cl~~1'U~1'lJ'tItl\!'Cl'Vll~m'U~'U'rJ'Ufltlff~l~'llfl'H'U1t1~1'U

fll~~1'U~1'lJ~'U'rJ'U'tItl~lflHfll~ijnfllnh i~'H'Clltin u~ijnfll~~~~q'~ fitl 1..rtl~

•• 'l'• .1'" "I ' •• 01 '" ,'" A 01 '"t'Ufl11'lJfl1'Ufl'lJ~U'Cl'tltl~m~U'lJ'U 'H'Jtltl~t'Ufl11'lJ'J'UN~GJftl'U'tItl~fl'Ufl'l'lJmfl~ t'Vttlfll'J'lmfl'U
gJ 61 • Q,I Q,I d 'JI gJ" o.ol:.\" gJ ,
'tItl\!'Clt 'UU~'Cl~1'Ut••••'Jl~fll'J 'l~tfl'U'tItl\!'Cl~'U'rJ'Ut'U ff'U1'lJfl1'J~lt'U'Ufll'J t~t1~fl1'Ufl'lJ~1'UU'Cl~fl'l'lJ

• <j)
d d iI "gJ.Q Q,I QI ~ 'd Q,I dl gJ 11)gJ. 91

fl'U'Vl'lJfl11'lJfl'Utfltl tfl'ClGJf~fl'U~l'U~'U'Ut1J'Utltll~~ U'Cl~ffl'lJl'Jfl 'l~'U'U'Vlfl'tltl\!'Clt~tltll~\l fl~tl~

1'VI~U'lJ'Ut~'U'lJflfl 'Cl~L'H'lJ1~ff'lJ~q'~~'l~t~'U~'Cl~~11'lJ~fll'J l'11~1'U Utlfl~1'lJ~1t1fll~'tItl~~l'UGJfii~

~1~~ L••••'Jl~L~'U~~i~~q'~'hfl'U~lUl'11tl~i'J 'H1tl~tl\!'Cl~11'lJ~fll~l'11~lUtll'l'l~ij~i~'Hl'lJl1,r
,,..,, d 91 d gJ d ~ 0 '-4 QI ~ gJ 61 CJJ

U~t'VI~U'lJUfl~tl~'lJ'HU1'Vl'Cl~GJf11'lJ~fll'J'Vll~lUm~'llt1~l'lJ~lUtl~~ ~~UU'Jlt1~lU~tl~tltlflU'U'Ut'H

1~~lU i~ff~ ~1m1~L~1U'Cl~ilil'111..rl'VI~U'lJU~tl~Lffm1'Cll1Ufll'Jmtlfl~tl'lJ'Cl'lJ1fl'lJlt1••
<j)

(1) ~tl\!'Cl1ff~-n'l1'JW1~U'rJU'Vll~~lU1ff~L~U3 rhu fltlfll'Jci1tl1ff~ (Material
CiI gJQI .c::t Q,I

Purchase) fll'J tGJf1ff~(Material Usage) U'Cl~fll'Jfl1'Ufl'lJfll'JLfftl'Hlt1't1tl~1ff~(Wastage Control)

(2) ~tl'lJ'ClU'J~~lUfltl fll'J,jU.yjfl~tl'lJ'Cl~lU1U~11'lJ~l'11~lU'tItl~flU~1'UU'Cl~~lU~••••
<j) •

flU~l'UirUi~l'111U'J~W.h~i11'lJ~fll'Jl'11~lU
!lI AOI AOI •• ,.td "'!lI A", "'••

(3) 'tItl\!'ClLfl'Jtl~'lm Lfl'Jtl~'lm'tlUl~ t'HqjL'Vll'UU'Vl'l~Lfl'U'tItl\!'ClL""tl1Lfl'Jl~'HtU'Jlt1

"" • A "I "', A"f "" A",. J '" £'1\ !lI
'Cl~Ltltl~ff1ULfl'Jtl~'lJtl'tlUl~L'ClflLGJfULfl'Jtl~'lfltlUm~ Lfl'Jtl~~'U~UL'H'Cll'U'l~flflflflL1J'U~U'VlU...

" . ,
L'H'lJ1~1'lJYi'~lfl'J~fll'J Lfl1tl~im m&.yh"lfl'lJl1~u h~~l'U 'l~iV~'JlfilL"lflU~'l~Lfifl~'U'rJU'llfl

fll'J')h~~~U'Cl~1t1ri1ulllL~ULfl~tl~ifl'tltl~'U~'t1''VlLtl~'l~~tl~fiflfil Ownership Cost L"lfU
• 'jJ 'JJ 'JI ,

filLfftl'lJ~lfl1 ~tlmijtl fil1J'J~nu mii L~U~U Lm~fil'lh~~i'fllll L"lfUih~u '\.h~ULfl1tl~.
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'il1'idj trJ'W~'W i1i'lJ~fll'i'th~l'W'U~~tfl~~~~mm.lfWI1'lJU~f1~~l'W ~'W'YJ'W'U~~fll'i9f~'lJUG)f'lJtl1
•••••

'1h~~1f1'1:j1~1~G')t,r'Wtll'ih~'W ihiJ'Wtfl~~~ trJ'W~'W
'j) 'j) 'j)<>J • 'j) 'j) 'j)<>J •• 'j) e! <>J 'j)

(4) 'U~\! f1'V11~~l'Wfj'i 'I.Hl1'lJ1'1f1~ ~ 'W'YJ'W'VI1~m'W fjnH 11'lJ1'1f1~11 'il~flf11£lflfI~f1'U~ 'W

'YJ'W~l'WUH~l'W 1ff~ UfI~tfl~~~~m t~£l~U~'il~U~f1~1~n'W1'Wff~th'W ti'ltrJ'W~l'Wmm'i ~1'Um'.lJl...
• "'e! 1.d.' c;J d glQI • 91 do 1 'j) '"

'1f1~'il~'lJfl~ 90 % 'W'Utu~'VI~1'Wf1~ff'i1~fl'W'W'il~'lJN'i'Um'lJ1'1f1~'W~£lfll'i'VI'il~'lJ~'U11'lJ1£l11~1'W'VI••
~1'Um'.lJl,r1~'th~ltU'W i 'I.J~1£.1~ 1r11mff'W1'lJ'U~~~h£l~1'Um'lJ111trf1~~~fl~ £lfl1'U~'lJ ~t!iJ~~l'W

...I ~ d ~ .d gJQ.I '0 t,.Q gJ 91
UfI~ fl1'U~ 'lJtlJ~ 'i tG)f'W~ 'U~~~1'W'VIfj'i'Um'lJ1'1f1~'VI1 'i 1'lJ'VI~fll'i 'il1m~'W~1'lJfl11'lJ fll111'W1'U~~~1'W

.1 .•••'j)<>J <>J ••••• 1 'j) 'j)<>J • 'j) •• ,•••• d 0 "l 'j) 0;:$ 'j) "*?t
~ l'lJlJ f1~N'i 'Utl1'lJ111f1f1'il~'il1m~'W 11N'i'Um'.lJl'1f1~'W~£lm1lJ'i'lJ1tu ~1'W'VI'VI1L~tflf1'W~m'Yi~t1J'Wfll'i••••

QI t d tI d t 9JQI Q.I d I 11 Q.I .c:i gJ
'I.J'i~f1'WNfI~l'W11 'il~tff'i 'ilff'lJ\l'itu ~ f1'V1~fj'i'Utl1'lJ111f1f1'lJ1f1'lJ1£l'VI'Uf1'Yi'i~~'VI1~~1l'Wfll'i'U'W'VIf1'U~\!f1

UfI~fl1'U~'lJfll'i ~lm~'WuriN'1'Utl1'lJ1,r1~ 'I.J'i~f1~'Ui 'I.J~1£l'I.J~'lJ1tu~1'W (NfI~l'W) ~N'1'Um'.lJl,r1~.~ ....
sJ t gJ Q.I' d CJ/QI

yh~l'W i~'WU~f1~~1~ UfI~l1trf1i1'W~~tijf1'U~~~1'Um'lJ1.,b~ 'i1'lJ'VI~~'W'YJ'W1ff~~1~G') 'VIfj'i'U

m'lJ1,r1~tijf1V'lJ i'I.J1~~1'W

4) fll'i1~'I.J~'.IJltu~1'W (Measurement of Work Quantities)

1 QI oC:lo • gJ CJJ
'Wfll'i111~~'i1NflNfI~ (Productivity Rates) UfI~11'W1£l'U~~~'W'YJ'W(Unit Cost) ~~~

ij,1~\!f1t~£l1n'Ui1 i'lJ~fll'i'th~1'Wtl11 ~~l£l~ ~l£li 'l.JUfI~'I.J~'lJ1tu~1'W ~~ 1'W~1'WU~f1~~th~fll'i1~

'I.J~'.IJltu~1'Wm'il~~~ij,r1~'i~ £l~t1f111'Wfll'i1~U~ f1~1~n'W~~f1 i 'I.J fll'i111'I.J~'lJ1tu~1'Wijl1m£l~ fll'i
J .QI QI .c::t.d. QI ,oC:lt QI .d .Q~ , QI I 11)•.• t e!
'U'W~~f1'Ufi f1'1:jtu~'U~~~1'WUfI~1ti fll'i 'il~fll'i'U~~U~f1~'U'i'l:j'VIG)f~'lJ1tifll'i ~1~ G')~~~~ LlJ'W

•••
(1) fll'i1~ 1'Wff'W1'lJi~£l~'i~ (Direct field Measurement) ~il1~n'U~1'W'fi1~ i~~l£l

ff~~1f1 UfI~trJ'W~l'W~ij'i'11ff~l'Wil-i'lJ1f1
~ ,J tI d d sJ

(2) fll'i'I.J'i~'.IJ1tut1J'Wt'I.J~'i t~'W~ NfI~l'W'VItffH 'il1f1~1'W11~11'lJ~ (Estimation
"l' '" "" ""'" 1'j)<>J 0 d •••• ?t. 'j) "l'j)Percentage Complete) L'lJfI~m£l~m'lJ~'W1titt'if1 '1ff1'Ufll'i'Vl1~1'W'VIfl~t1J'W'1f1~NfI~1'Wf111~G')L~

(3) ~1'W1tu 'il1f1U'U'Ufft)Jt)J1ri~ff!1~ (Contract Drawing) 1~n'U~1'W~ij'i'11ff~1'W'lJ1f1 G')

(4) 1~'i1£lfll'i~1'W'I.J'i~'lJ1tu'i1m (Estimating Sheet) 111'I.J~'lJ1tu~1'W'il1f1U'U'Uri~ff!1~

~1~n'U~1'W~ij'i'11ff'lJ1f1 G')
••

•••• • ,•••• 'j) 'j) """''''1 'j)<>J
(5) fll'ifl~lJ'i'lJ1tu~1'W'il1f1 Network Activities 'i1£l~1'Wfl11'lJfll111'W11ti'W '1ff1'U...

~1'Wfi'V'htrJ'W')'W~ ~'W

• ,.••• ?t <>J • "". 1 "0;:$" d 'j) 0;:$
'i l£lfll'i 'U~~ ~1'WUfI~ lJ 'i 'lJ1tu 'U~~~1'Wt1J'W~~'i1ff1'W11'imlJ~'i tG)f'W~'U~~~1'W'VIUfl1tff'i'il...

fll'i 1rnfll'i tmhilffl111'U'I.Jl~'1fU~'U~~~1'W 'il~il-itrJ'Ufi'\.hv~~ 1'il UfI~~f1'il~ '~,1~'lJflN~'Yim~,j~£l••
flf~ ~~,:f'W fll'i1~NfI~1'U 'il1f1l1U1~1'U'il~~G') ~~trJ'W~fll'i~~ltrJ'W~~~Yht~~ 1M"~,1~'lJfI'I.J~'lJ1tu••
~l'W~\\f1 ~'W'YJ'W~~l1'\.h£l (Unit Cost) m'ilf1ri11'~'htrJ'Wtfl~~~ij~~ijfl11'lJtht1t)J~tl~ ~~1~
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o QI gJ gJ 91 • 9J 461 9161 'JI' I ?t '61 gJ •
'ffl11'j'U U'ff~'J 'IJfI'l.!~Vll'J~l'W~'Wl'J'W mHY'jl'JVI ~'ll'~'Wf11'jfl1'U~1JU~~~'Wl'J'W~fl11'W1t:HlJ'Wfll ~'ll'~ltf

1~ tf~ 'j 'J'IJfI'J11ii'J11'111tf'IJfI'Jf11'jl'~'J1'W1 1f11'j111~ 'WVI'W~ fI11U 1 tffl1 'j 11ll;j'W ~111.l 'Jf11'j'Vll'Jl'W'IJfI'J•
~.A Qld.d .Cl~QI.Q bt' 4 lAd

U'j'J'Jl'W 11'jmfl'jfl'J~m~fl11V1~~fl~llJ'W~1l'J'W l'V'l'jl~~~ ~1.I\lflm~VI'Um~lVlfl'W ~lflflll'J'WVlfJ1~

l'JJ~tf'WmJ~'J l~'WfI'Wlfl~ lm~'ffl1J1'jmh,rfl1J~ 1'JJl~'JJ'j~ ltf'll'u l~tff11'jih l'JJlmtf'UlVitf'Un'U
OJ

,rfl'l.!~ 1'WfI'Wlfl ~1~U~ d1fI'J~lflf11Hl1'U~1.I ~'Wl'J'W,!'Wij~~'JJ'j~ 'ff'J~dlti ty l~ fI~ 'j 1 ~'fffl'U'JJ'j~ i1V111

m'V'l'IJfI'Jfl1'j ~llii 'W,n'W~ fil~ 'J'Vllf1~;)'JfJ1~~fI 'J~~ ~'Wl'J'W~ fI 'HU 1tf1'W~'JJ'IJfI'J~ 1l~'W~ 1 tf l'V'l'j 1~ l~'W

~fl1.Iij~mm ~VI'U~ flf11'j'JJ6,j~ 'Jl'W1.11flfll1

~ ~5) f11'j'jltf'Jl'Wfl111.1f111'H'Wl
gJ • ~dJad 'JI' dOA

'j ltf'J 1'Wfl1'j fl1'U~ 1J~ 'Wl'J'Wflfl 'ff11'Jm'V'lflVI~~ fl1'U~1.I~ 'Wl'J'W~1'J '1 'IJfI'J'J1'WVI~ll'W'Wfl1'j

fI~l 'WiI ~~,j'W U~~ fl1'U~1J'JJ'j~ i1V111m'V'l'IJfI'Jfl1'j~llU'W'Jl'W ll~~~'Jl'W 1'W'IJW~~'Jl'W fh~'Jfl111.1

~'U11U'1ltJ'V'l~fl1.I'l n'W 'jltf'Jl'W~l;j'W'H~fll'W fl1'jfl1'U~1.I~'Wl'J'W'lJfI'Jlfl'j 'Jf11'j ~fI,j'Wiifl~'Wl'J'W~fI

iY'JJ~1..1~1~l~'U U~~ 'j1'U'j 11J'JJ11J1W'J1'W..f'J111.1~~~llU'Wf11'j1'WiY'JJ~l..1nfl'W11U'lfl1'j'jltf'Jl'W 1'W
QI .::i ..::i 91 '" QI ~ gJ fj/.,

'U'WVImltf'J 1'W~~ U'ff~'J fl'J~'WVI'W'IJfI'J11'W1tf'Jl'W~fI'H'W1tf f11'j'U'WVlfl~'WVI'WU~~~'WVI'W~fl11'W1tf... . " .
\l fl ~~ l~ '1mJ 1~ tffl lfltf,r fI'l.!~'IJfI'J'J1'WVi'Vlll 'W'j ~11l1'J iY'JJ~1..1 'JJ11.11W'Jl'Wfi''J111J~Vi'Vlll 'WiY'JJ~l..1

nfl'W'l 'Jl'W..f'J111.1~~'Vll~'Wt)'JiI ~~,j'WU~~'Jl'W..f'J111.1~~'JJ'j~1J1Wfl1'j ml 11'11~fI~'Vlll~fI~llii'W'Jl'W

l,rl'ff~ ~ ~ 'J~dltity~~fI'J'Vlll'W ~'W~fI'Wrl'~fI ,rfl'l.!~~fI'JfI~1'W~'JJ~41tf m~i'U U~~ \lfl~fI'J1J1fl~. " .
~~l'VhVi~~'Vll 1~ ~flfi''J~fI'Jl;j'W,rfl\!~Vi 1~1Jlf1~1~'j1~l~1U~~ lmj fl1'j'Vll'jltf'Jl'W~m~fI'Wl1 1'W..

, 4. QI d gJ .d. QI gJ gJ.d .::t • 4 ....1 GI
'll'1'J'j~ tf~n~l 1 l~fI'W fl1'j ~~ l~'j tf1J'lJfI'l.!~mtf1fl'U~'Wl'J'W~fI'J1J'jltf~~ mtf~1Jlflfl11V1lJ'jlfltl ~'W

,j'Wii mltfiY'JJm..1 'Wflfl~lfl"'fI\!m~tJ1n'U~'Wl'J'W 1'Wil~~,j'WU~~'l.!~fil'IJfI'J~l'W ~U~1 ~ 'J~~fI~'Vll~

"1.1 ~ .dOl l' ~ Q .J •• 1 •
flfl fl1'jlJ'j~1J1W fl1'j~'W l'J'W'IJfI'J~l'WVltf'J 1JU~1l'ff'j ~ O}f~fJ1~~~U~fl~l'J ~lflfl1'jlJ'j~1J1W 'jlfllU~

"" <I~ ~ • ~ 1 ~ ~ 01' "I d'
l~1J lm~ fl1'jfll~fl1'jW ~'Wl'J'W'Jl'W~~VI1tf11~fI'J'JJ'j~ flfl'U 'JJ~1tf'IJfI\!~~'J~fI ~'JJ'W

(1) ~i11~~ltf~'Wt)'JiI~~,j'W (Expenditure to Date)
.1 • 'I ~ •• .d ~ 'I ~"" Q 0(2) lJ'j~1J1Wfl1'jm ~'ll'~ltf~l'J '1 VI~~~fI'J ~'ll'flfl~'Wl'ff'j~f11'jVll'Jl'W

(Estimate to Complete)
"o ~ 01 1(3) VI1'Wltf~'Wl'J'WVI'J111J~'IJfI'JflHfl1'j (Forecast to Final Cost)

"(4) 'jlm'JJ'j~1J1wti'Jl~1J (The official Estimate of Cost)

(5) fil'I 11~fI 'IJl~l'J'W (Under U~~ Over)
• ~ ~ .1 ~

'ff1'W'j ltf'J 1'W'ffm'W~ Vll'J~ 1'W~ 'WVI'W~~ lJ 'j ~ flfl'U~ 1tf.
_I~ ~

(1) 'jltf'Jl'W'ffllJ'lJfI\!~VI1'J~l'Wm'J'Jl'W (The field Labor Cost Report)

(2) 'jltf~l'W'ffl'JJ~fI'l.!~~l'W1''ff~ (The Material Report)



35

.191 91"" ,
(3) ~ltJH\..H"~1Jfl1Ufj~'lmnJl'lf1.:.J (The Subcontractor Status Report)

91 91 ~ 1 '191£'11 91 A(4) ~ltJ.:.J1UfftilffmU~'Vl1.:.Jfl1U~U'YJU'YI.:.J'\1lJfl'llV.:.Jm.:.Jfl1~ ~'lf~1JU~ltJ.:.J1U'IIV\!m'¥lV

fl1~'U1'\11~.:.J1Ulm.:.Jfl1~ (The Management Report)

1.5 nluNamA'-r1J
o • 91£'11 ~ 91 ""

~~ 'U'U'fI1'UfJlJ n(;11fl1~'YI1.:.J1UflV ff~l.:.J~1JUfl1~ ~fl'U~1'U ~1lJ 'IIV\l (;1U(;1~fl1~ ~~1 ~1fl

• I.•••• ~ "" "" d 1!J91 1!J91 A 'I 91 "". I 0' 4 'I 91 , 91
1J~lJ1W.:.J1U~1J~tJ'U~'YItJ'Ufl'UUNU.:.J1U'YI~fl11.:.J~1 ~'¥lV~'\1'Un'l1~Q1J~~ff.:.J'fI 'fIV ~'\1.:.J1UflVff~1.:.J

o .••• _~ 91 ~ 0 .k,. , 91 A 0

fl1~U U.:.J1U ~llJ ~1J1'\1lJ1tJU(;11m~~~llJ fl1'\1Ufln(;11 G)f.:.J~~'¥l'U11fl1~ U'U.:.J~ltJfl1~.:.J1UflVff~1.:.J~'¥lV'YI1
~ .k ~

fl1~~flil1lJ1W.:.J1UUU ~ 'fI1~ ~~~V.:.Jij'fl11lJifl~~U ~m~11i'fl1~ijri1U'\1U.:.Jri1U lfl'II V.:.J.:.J1UlJ1CJf1
~ .

9/ QI .Q QI,:!I • 91 1 ...1 gJ. d ~

G)fVUflU '¥l~1~W1~lfllJ1~~! 1U fl1~ 1fl ~UV.:.J1UflVff~ 1.:.J fl tJ1J~~ flV'Ufl1 tJff1U 'YI~lJU'IIV'U~'II~.:.J1U
~

, • .c::lrt.Q Q.I.::9 • 91

fl1~U'U.:.J~ltJfl1~'IIV.:.J.:.J1U~1.:.J~ U(;1~1tifl1~1fl~UV.:.J1UflVff~1.:.J

91 '91 £'II ''191' '11 • 91 .k
~~'U'U'fI1'UfJlJ~U'YJUflVff~1.:.J ~1JUfl1~'fI1'UfJlJm ~'lf~ltJ ~U 'fIHfl1H1UflVff~1.:.J G)f.:.J

~ V.:.J~fl v11Vrh.:.J~1ju ~~ 'U'U~~(;1~ij'fl11lJ ~ V~dv.:.J il~~ flV'U 1il~1tJ~U ~vulu fl1~ ~fl ~~'UU(;1~~1'U~1lJ
, . ~

9J ad gJ Q.I 1619/1 61 I gJ Qll .::.t QI 0 gJ 91 ~
'IIV\!(;1'Y1tfltJ1'11V.:.Jfl'Um~'lf~ltJ ~Ufl1~flVff~l.:.J'IIV.:.J'YI.:.J'fIHfl1~ lJfl1~~fl'YI1~ltJ.:.J1U'fI11lJfl11'\1U1~lJU

~~tJ~ ~m~ ~flv11~ltJ.:.J1Uff~il~mtJ'U~<VitJ1Jn'U.:.J'Uil~~lJ1W'IIV.:.J1'f1~.:.Jfl1~~~V~h,r~~U'h~fl1'\1U'IIv.:.J

d",,~ 0' , 'I 91' 0 1!J 1!J91 , 91
.:.J1U'YIlJ1Jqj'\11U(;1~ff1lJ1~t1mflfl1~Wm ~'lf~ltJU(;1~fl1 ~~'111fl'YJU~fl(;11.:.J'\1U1

QI .•.t tI 0 0 91 ,
1~ Q1J~~ff.:.J'fI'IIV.:.Jfl1~ 'YI1~~'U'U'fI1'UfJlJ~1(;11fl1~ 'YI1.:.J1U~m~ ~~ 'U'U'fI1'UfJlJ~ U 'YJU fl V

4619.1 • gJ0411J'd.Q.Q d 61 d.
1. ~'¥lV~'\1.:.J1UflVff~1.:.Jfl1~UU~ilVtJ1.:.JlJil~~ff'YIti.fl1'¥llJ1fl'YI~fl.fl1tJ ~U~~tJ~n(;11'Y1

fh'\1UflU(;1~ flV 1,r~fifln11 ~lJ1fl~~fl. ~ .
2. ~.wV~1,r~~U11fl1~il~,j~.:.J1ulu ~fl1'\1u<Vi~1~UU.:.J1Uvd1.:.J'1iil~~'\1~fl '\1~V11iij

.Q .c::lrt. '91' 4 lIJ.JIo.Q QI 9I1It 1 ~ d
il~~ ff'YIti.fl1'¥lU(;1~(;11'lf1fl11UNU.:.J1U~'¥lV~~ ~~lfl1~UU fl1~il~'Uilt.:.J Ufl ~'II flm~1'Y1~fl

A ''191' 'I '91 1 '191' 'I d~1!J9Il3. ~'¥lV'fI1'UfJlJm ~'lf~ltJ ~U.:.J1UflVff~1.:.Jm.:.Jfl1~ ~'\1V~.fl1tJ~U.:.J'Uil~~lJ1W'YI~.:.Jn fltJ

9J 0 QJ' '1gJ, .Q .•. ~ d QI 91 dlll91 lIJgJ
~V.:.J'Vl1fl1~1flm ~'lf~ltJ~H ~1J~tJ'U~'YItJ'Ufl'U~U'YJU'YI~flil~~lJ1wfl1~~m n

'.1"".1 Y. 91 .••• A"" '191 A '191£'11
4. 'lf1tJ1J~'U1Jt.:.J'1JV\!(;1fl1UU1.:.J.:.J1UU(;1~N(;1N(;1~~lmmV.:.J~m mmlJ1~fflJ ~'¥lV~'lf~1JU

~VlJ(;11Ufl1~il~~lJ1W~lm~v 1illuvu1'f1~••
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u
2. 'I1tlnn11"ij~PERT

fll'j'JJ'j ~ 'lJ1W~df11~ $Ifl-:Jlon 'Wfll'j'JJ~~~-:Jl'WU~f1~-:Jl'W~ i~ffl'lJl'j mhl1'W ~ l~H'll'W fl'W

U~ffl'lJl'jflnl'l1'W~ 1~'W~'JJ'\lfl-:Jf'ldl'lJ'\.h~~ ~rl'W Uf1~~.crfl-:J~lf1f'ldl'lJ 1~Utl 'Wfl'W'\lfl-:Jnmfll'jV11-:Jl'W

Cl 0l']l., A •.• 0"'.1 I ']I l']l
~-:J'VI1'\1fll'j lJ'j~ 'lJ1Wnf11 ~'Vifl'\11~dU'VI'W'\lfl-:Jnm ffl'\1 'j 'lJfll'j lJ 'j ~ 'lJ1Wnm '\lfl-:JU~f1~-:Jl'W~ fl-:J 'll'

'JJ

'VItl't:l~fll'j U~f1U~-:Jf'ldl'lJtll~~ ~rl'Wij-"'f1't:lW~~-:Jii

']I d.•• I ~ 1 "".1 .•• ,'''
1) fll'j m~~lV'\lfl-:J'\lfl\!f1nf11'V1'lJf'ldl'lJ'Wl~~~1J'W'Wfll'j tf1~'\l'W~-:J~~~'ViV-:Jf1"l'lJ~~Vd

']I dl ']I ° t d .••. ~ "".1 ']I2) fll'j m~~lV'\lfl-:J'\lfl\!f1'V1'll'nmm-:J 1'Wff'W'VI~~'lJf'ldl'lJ'W1~~ ~1J'W~f1~'\l'W'WflV

( 'JJ'j~'lJ1W 1/20)
']I dl ']I ° d .•• , ~ "".1 ']I3) fll'j m~~lV'\lfl\!f1'V1 'll'nmm-:Jl'WVld'W l'W'VI~~'lJf'ldl'lJ'Wl~~~1J'W~f1~'\l'W'WflV

( 'JJ'j~'lJ1W 1/20)
I ,

4) ffl'lJl'jfl1~f'ldl'lJf'lf11~~f'liifl'W '\lfl-:Jnmfi'JJ'j~'lJ1W 1~
fll'j U~f1U~-:JU'lJ'lJbeta ~rl'Wfll'j U~f1U~-:Jf'ldl'lJtll~~ ~rl'W~ijf.lWff'lJ~~L'\1'lJl~ ff'lJl'Wfll'j

'JJ'j~'lJ1Wnmfll'jV11-:Jl'W 'Wflf1~lm'\1~Nf1'\lfl-:Jf.lWff'lJ~~~-:Jf1rll1undfll'j U~f1UMU'lJ'lJ beta tJ-:Jijf.lW
,

QlClt..c:.t. .d, •.•I 4!:!1

ff'lJ'lJ~'VIL'\1'lJ1~ff'lJflf13 lJ'j~fll'jf'lf) :-

1) ~'JJU'lJ'lJ'\lfl-:Jfll'jU~f1U~-:Jf'ldl'lJtll~~ ~rl'WU'lJ'lJ~f) ~.crfl-:J

2) 'j'JJU'lJ'lJfll'j U~f1U~-:JU'lJ'lJbeta l~~l~rl'W${fl-:Jff'lJ'lJl~'j... .
.c:.t 0 '0

3) fll'jU~f1U~-:JU'lJ'lJbeta 'lJfll'jfll'\1'W~'\lfl'lJ~'\l~'\lf)-:Jf'l1~-:J~~Uf1~~l~~

~lf1f.lWff'lJ~~~l-:J"l'\lfl-:Jm'ju~m~~-:JU'lJ'lJ beta ~-:J${fl-:Jij~d'JJ'j~f1f)'lJnm 3 thftf)

• 0 t d. , QI'.d.l "" .11) 'll'd-:Jnm'VI1-:J1'Wff'W'VI~~(most optimistics time) 'll'd-:Jnm~-:Jf1md'lJ f)mfftf1~'\l'W
']I .1 1']I •.••.• <f ']I

'WflV lJ'j~'lJ1W 1: 20 'll'fftyf1f1't:lWU'VI'W~dVa

2) ~d-:JnmV11-:Jl'WVld~~~ (most pessimistics time) ~d-:Jnf11~-:Jf1rlldijlflfllfftfi~
.1 ']I ., 1']I •.••.• <f ']I
'\l'W'WflVlJ'j~'lJ1W1:20 'll'fftyf1f1't:lWU'VI'W~dVb

I 0 d ~ "'.'''' ']I 1']I •.••.• <f ']I3) 'll'd-:Jnm'VI1-:J1'W'VI~1J'WLlJL~'lJlf1~~ (most likely time) 'll'fftyf1f1't:lWU'VI'W~dVm
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..
~HI1t'lniHl'lltTm; ~~

a
?

••
Cl'

.d
.fl1'ViVl2.4 fl1'jU'lflU'l~U'JJ'JJbeta

fl1'j'W'l1'jWlfl1nl1~1'U~~1'j'l~U~'nff~'lhj~1'jfht1'U~1,rb ijtil,!VlIfl';h m ~'Vi'jl~

fl1nh~l'Ul~ "1 ~l~n"lfl1'j'tl1~l'U~ijtilt'Vhn'JJbUff~~'hfl1nh~1'UV1'lm.1~'\11U,,~~tlff'j'j~

"" .1 , 'j/'j/ ':.d 'j/ Q <Ol' 'I 'j/'j/ • 'l' ft I "" • 'I • .J!
tfl~'lJ'U~~1m'\1~'U~T~lVl~1'U~1'j'l~tm1~ff'j'l'l~'Ul'l~t~'UVlImlb t~1I1Jfl~~1'Uff1'Ut'\1~'l~mn

tff~'ll'U'ih~n"l m ~~~1'jijtil'!VlIfl'hb ~m~tila ~1'jijtil'!VlIfl'h m Uff~~-jlfl1'j'Vh~l'U'jl'JJ

~'U1~m.1~'\11~~J'Um ~~~1'jijJlmrmJ1flfl-jla ~~J'Ul'Ufl1'jth'U1wnml~m~~lI~~l~-jl'l~

te a+4m+b

6

'j/ '1'j/ . 0 ~'j/
~V~ t~ (expected or mean tIme) ffl1J1Hlm'U1Wt~'llfl~~'j

t
<9

tilm~lI'lJV~~1"1~1~ 'Ufl1'j\'h~l'U~Ve
<9 d 'oQ 191dda ~V nmVlm~11'l~VI1fl'lm'j1J~t'j1V1"l~(optimistic time)

b
<9 d • 0 Q , !Vii .d .
~V mnVlm~11'l~V11fl'lm'j1J~~lVl"l~(pessimistic tIme)
<9

nm~d~I'U1tl'~1J1fl~"l~(most likely time)m ~v
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1I1~'jil'\...1(Standard deviation) ~lfl~~'j

2 2cr = (b - a)

6

2cr fl-eJfl11'lJUunh1'\...1"-eJ~n"1~lfl'\...lfll'j'thn'\...l

~1flfi lf111'lJ UU'jU 'j 1'\...1"-eJ~n"l~ 1fl '\...Ifll'j Vi 1fi ~m 'j 'lJU~"~ fi ~m 'j 'lJ'U'\...Irl'111~1'\...1

1flq~ ~~'\h1u~fll'jtil'\...11tUlnfilf1~U'\...I'\...I1I1~'jil'\...1(standard score) lf1111c:N~~'j

ST - ET

z =

•...
as:

- 30 - 20 - 10 T 10 20 30

l~0.68 ~I .10.95

0.997
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ff~~rJ'Cntl1~l'hntHl~l~n~mJ1fl';hi'il m un~ t ~f\1'U1tl.l'~'l~~fi'Vll~'\J11'\J~Ni'ilm~ e ~
QI d j/ d Gt d .4, i! "91 ~

dl'H~'Utl1~U'lflmN'Vl~~~'\Jl1J'VlUfffl~~'U.fl1'Y'l'Vl2.7 f1~ff1'UfJ~fl'\J~~!ff'U~f1~fJlfJ1J1'Vll~'\J11Ufffl~
" ,So' " I ,

'hn'UVl~~U~a f.)~m ij1Jlfl'hn'UVl m f.)~b ~~1ii'lUw.hfl111Jtll'l~!;j'UhJl~Vlnmtl1~.yh~1'U

a m b

.
d ~~

.fl1'Y'l'Vl2.6 tl1~U"flU'l~U'U'Ubeta !'UGJflfJ

a m b
d ~

.fl1'Y'l'Vl2.7 tl1~U'lflU'l~U'U'Ubeta !'U'\J11
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,
"'"'UYlYl 3

1U f11'j~Chruu f11'j1~m~u1~~~UtL U dm~'\JU~f11'j11~tLHUfl1Uf1'lJ1'fI'j~f11'j~1m'Vlf1'U'fl•
d cI"" I d .d g) g) 0 4 a 1'j/ 0 ~ Q.I ~

PERT 'i)~lW~'fIlJ'j~f)UU'Vl~fUJ1'\JU~~U~UllJWHn'jWl~'VW~mf11'j1'i)fJflU:

1. 11'j~~'Vl~m~ f11'jfll~lU ~ 1~lJl 'il1f)ffil~ f)1'jYil~lU

2. f11'j'VllWBS (Work Breakdown structure)

3. f11'j'Vllfilnm'\JU~f)1'jYil~lU (a, m , b)
"•••• 'J/

4. '\JU~UUf11'jf)Uff'jl~ ( Construction sequence)

5. tLU1'Vll~f11'j11~tLHU~1m'Vl'flU'flPERT 1~W1~hhtLf)'jlJ Microsoft Projec98

91 <jJ 'J/ 'jJ •• 'JI,

l~UJiiiumm'j~~'VllJf1 6 iu tL~~~1Ulm'jiiftm:IW~'VlHf)~lJ U~~iif11'j'\JfJlfJ~U'¥hVilJ'\Ju~iuVi

~~lJ~U111 fi'~,:fu~~fll 1-H'ftm:lw~mm'j ~~UUuuuHuumrlufl11lJff~~~lJ~U 1u f11'jYil~lUf)1'jnu••
ff~l~ 1U ftmjW~ m~~~ ~rlUfl11lJff~~vilJ~u~'i)~fll 1-H'u~~11'j~f)UU1uf)1'jfl l~lUiil1'j~ ~'Vl~m~••
~f1~~ ~~'j~~u~iif11'j~fl~UU~lfJ~f1ri~1fff.}f)1'jfll~lU f)1'j~f1~~~fJlJfl11lJ~~UlJ1uf11'jfll~lU ~iu
QJ Q Q.I I lI1g)1 gJa g) 0 ~ll)g) d dl~ 001

1fff.}m~f) 1fff.}11'j~ f)UU~l~'1 n~1~'VlUl~~U~'jU lJf)1'jm~lU~lJU ~f1nm~'jlJ~lU 'i)~lJfl11lJfflflqj

lJlf) ~~'jl~ ~lfll 1-H'flU~lUffllJ1'j f)Yil~lU 1~~llJlJ1~'jlilum~ffil~

~ "'''' 'J/ 0 ~ ••• III 'J/'" ~ 1 ... "I 1lI1i
tLU1m~f)1'jtf)Ufff)~'\JUlJ~f)1'jm~lU H1'i)fJ~f1'i)mf)UU~f)'l:lW~~lUlJ'j~f)UU ~'fl....

f11'j~~~fJlJ~lU'i)~ii1.l1uuu f)1'jYil~lU~iifl11lJ ~uul1'j lJ1f)~llJl1'i lJ1W~lU

" "tL~~ ff .fll~ ~~1f111UlJ~ ~.fllfJ1U ~m~.fllfJUUf)'Vll~f11'jnu ff~1~'j 1lJ~~fl11lJ U~f)~1~'Vll~ftf)fJm~'Vll~
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'" '" 'JI '" •• ~ '" 'JI 'l' 'JI 0 'l'2) f)1'j'ilmfl'U'\I~\l~U'U'UbY'lJm£Jf.lHmH1THfl'U'\I~\l~L~t1f)1'jbY~'Um'lJf:;!'Vll~lUL~t1

~'j ~ b'¥l'j1~bfltlijll'j~bY'Uf)1'jW'lJ1fi~U "lf1~~~bY1'lJ1'jtl~~'UL~11~lU~yh 1'I1lhiu 'il~~~~i~nmf)1'j

.y]l~lUb'vhL'j
" ..

1uf)1'jfi~bY~1~1fl'j~fl1'j'wU bij~~l~nm ~l~bYmUl1U~~~l~~fl£Jf.lA~'\I~~1m~f)1'j ~

o 1 'JI. 1 '" '" 0 , '" lIJ 'JI 1 'l' '" 'JI 1 'JItll'il'YI1 'I1]J'j~bY'YI1im'Wf)1'j'YI1~lUU~fl~1~flUL~ um~ Uf)1'j11~Uy.jUfl1'U~'lJLm~f)1dfl'il~~~~ G!f. " .
.,j'~\lm'vhl1~~b~'UL1'lJ1brJU~Ui1Uiu f)1'jfi1'11U~nmf)1'j.y]ln'ilm'j'lJ~1~G'J'\I~~1m ~f)1'j fi~u b~~

1~brJuuu1'Y11~'\I~~f)1'j b~~ t1'lJf)1'j 'U~'111'j U~~~~f)1'j'YIi''WtI1m'YI1~f)1'jfi~bYr1~~~ brl~f)1'j fi~bYr1~

L~b~'lJ'il~~ ~~'il~ij 1~f)1bYL~.y]1f)1'jbm t1'Ubl1t1'Ub~~1~fl11'lJU~fl~ 1~'j~'I111~Uy.jU~lUtl'Uf)1'j.y]l~lU

'" ~ 0 lIJ,I' .1"'.1 :JI 0 .,,~ '" &
'il'j~ MU1 L]J~f)1'j]J'j'UlJ~~Uy.jU~lUtl1f)1'j'Vll~lU'lJ]Jty'l11bfl~'\IU

f)1'j ~~b~'U.,j'~'lJ~~~~.y]11U~ fl'l:If.lA~f)1'j11~Uy.jU~~'I1'lJ1~'I1~'\I~~f)1'j.y]l~lU l~t1'il~ij f)1'j~ ~

1) .,j'~'lJ~'YI1~1fl'j~bYr1~ L~ufi .,j'~'lJ~'YI1~~lUfl~Ufl~~ ~luL1!U'U'U ~lUm~mbY~'lJ~ ~
." 'l' 'JI '" '" Jtfl~um~ ~lU LflHbY'j1~b'l1~fl~lU'l1~~fl1 U~~~lU~Wl

2) .,j'~'lJ~'\I~~~lU~flU~~mtl1u~1fl1'j mj~brJU~fl£Jf.lA~~lU~

(1) ~lUy.jU~

"".(2) ~lU'WU

(3) ~lU~lb'¥l~lU

."(4) ~lU'YI1bY

'" ~ .(5) ~lUflW)f'lJU~~'j:!U1U~1~

Jt
(6) ~Wl

(7) ~lull'j~~m!l~l~~

(8) ~lull'j~fl~'U L~ufi ~lW~1fl'j11 b"lfU~luJ~r1U ~lUf)1'jl~~llmw u~~•. "
bfl1~~~m'j1'lJ..1~f)1'j1~'W~~~lU

I QI Q ~ ~ • QI tjI fJ,IQI d I tjI QI

f)1'i~~fl U'U'U'11'lJ1~ '11\lf)1'i 'il~bfl'U'\I~\l~'\IU~ ~fl 'Ufl11'lJ~~~f)1'i '\I~~f:;!'il~bfl'U11~~~f)1'i 'lJ1flu~~ 1l)f'U

'JI ." 1 .d "'1~ QI d gJ 1 0 .0::::., '9J Clol/) tj!.at .d.
Il)f~Ub'WtI~~ u~~nm'YI'il~'lJ '11LUf)1'i'il~bfl'Ub'W'j1~'\I~'lJ~Uf)1'i'YI1fl'ilm'j'lJf)1'jfl~bY'j1~'lJL~'lJb'WtI~~

bYi)~f)1'i.y]1~lUb.wtl~~th~b~t11U~~~~'j1'lJLll~~'i1fl1'\1~~~lU~1t1 (unit cost) ~l~uf)1'i.y]l'il~~
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QI ~ QI d gJ 0 ~ d. 0 QI .c::t rI", t '
fl~'W'W f)l'i fIlfltfl'1J6\Jtl\!ftf)1'i'V11~lWlf~1J'f1111Jff1'f1tylJ1fl Uft~lJtl~'f1lJ'i~ fltl'lJlJ1m"lf'W

QI QI d jJ 1fI 9J d cJJ QI ~ ~.d. a 'j/ dd d 'ei}
fl'W f)1'i fIlfltf1'lJ'lltl\lft LfllJ1fl'Vl"imm~Qfl~tl~fl'lJ'f1111Jt1J'W fIlH'Vl"ifl'f1tl'lltl\lft'Vlfl'Vl"ifl U~ L'Wf)l'i

1Jfi~~~l'W f)l'i ~fl t~'l.J'ljtl\!ft~ij<U'tl ~lnfltl~'l!l~ 1'Wf)1'il'l1~l'Wt~'lJ<U'tl\!m~tll'\1~~Hfttl~l'W'i~~'lJ~

?I '191 d. Q.I d jJ • A 9J 1::1",I ~ ~
t1J'WlJ1~'j 1;11'W fl 'f11'i 1.1f)l'j11~ UH'Wf)1'i fIlfl tfl'lJ'lltl\!ftfltl'Wt'V'l tl'f1111J'f1'i'lJ\n'W Uft~lJlJ'j~ ff'Vl1ifI1'V'l

'j/ <it ' QI ..• I d'd Q.I d lI) tjJ 'jJ d'19JQ.I d do QI .d

'll tl~ 'll tllJ ft L'W'lJ1~ff1'W mlJ 1~ fllJ'i~ ff ~'f1'Vl11~UH'WfIlfltfl'lJ n 'lltllJft'Vl fl fIlfltfl'lJlJ1 fIl~lJft fll:lW~lJ.....
IQ.I".d Qld ~9J 0 qQJ d O,/d A

'f1111.1U~ fl~l~ fl'W Lfl tJ'Vlf)l'i fIlfl tfl'lJ fIl~tlJ'W'lltllJft f)l'i'Vl1~1'W L'Wftfll:lW~ tfl tJ1fl'Wfl~lm'W tl~ fIl1flf)l'j•.
o .d.lJt cJJq 9J ~ Q.I Q.I t QI d d, db} 'j/ Q , 'j/

'Vl1~1'W'VlLfl L"lfU'i~~l'W'f1'Wt1J'W'\1ftfl fl~'W'Wf)lHmfl'lJ'f11'i fIl~tf1'lJ'f11'VlLfl1J'ilJ1W~l'W fIl1fl'f11'WtltJ"ifl

t tft ~ fi1ff ~fffl ~11.1~ 1tl V1~~1'j 1~ff il~f)1'j fl1~ 1'W•••

.
.do .:::t,.c::t, 0

m'j1~'Vl 3.1 fffl~f)l'j'V11~l'W

.
nYV'UJ1fl1ff1<vYhnw

o OJ ... .:t 0

(;n~l'U 'lJU~'ll8'H1U'Vl'Vll 't'i1J1m't'ifJ
.,j QJ ;innu

,
unnl,! Ifl'HI"llfl'i 'V~, 'YiUlU

1 '"!fflt 'UlJ

2
d .:t

"" 'JJ
~tl mff1t 'lllJ'f1tl'Wm ~tlfl U'i ~ 6 1 8 2-3 ~'W

I 0.45 X 24.00 1.1.

3 d "" "" 'JJ
~tlmff1t'll1J'f1tl'Wm ~tlflU'i ~ 6 1 8 2-3 ~'W

H. Square-0.525x24.00

4 d "" "" 'JJ
~tl mff1t'll1J'f1tl'Wm ~ tlflU 'i ~ 6 1 8 2-3 ~'W

I 0.45 X 24.00 1.1.

d "" "" 'JJ
5 ~tlmff1t 'lllJ'f1tl'Wm ~tlfl U'i ~ 6 1 8 2-3 ~'W

H Square-0.525x24.00 1.1.

d "" "" 'JJ
6 ~tlmff1t 'lllJ'f1tl'Wm ~tlfl m ~ 6 1 8 5-7 ~'W

I 0.18 X 0.18 X 8.00 1.1.

d "" "" 'JJ
7 ~tl mff1t 'll1J'f1tl'Wm ~tlflU 'i ~ 6 1 8 5-7 ~'W

I 0.18 X 0.18 X 10.001.1.

d "" "" 'JJ
8 ~ tl mff1t'll1J'f1tl'Wm ~ tlflU 'i ~ 6 1 8 5-7 ~'W

I 0.18 X 0.18 X 12.001.1.
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o OJ
t11(?JU

,
'VI~'VUJlfl1m,yfiH1U.

U'~~lU Atl;8~lfl1 ,."'. ,)l1.fJU ,.,111U

8 5-7 tl'lJ.'lJ.

1 30-40 tl'lJ.'lJ.

8 5-8 ~'J .'lJ.

8 15-20 ~'J.'lJ.

tl'lJ.'lJ .

tl'lJ.'lJ.

tl'lJ.'lJ.

50-60

4-8

7-10

5-7

8 210-250 flfl.

8 210- 250 flfl.

8 210-250 flfl.

8 180-250 flfl.

8 180-250 flfl.

8 180-250 flfl.

8 180-250 flfl.

8 20-25 'lJ.

8 50-70 'lJ.

1

8

8

8

1

1

1

1

1

1

1

1

1

3

1

1

1

1

3

6

6

10

30

~
""OJ d ""9191

23 ~~~-:jmtlmff'J'lJ'UfJfJfJ!'J D25

""t d ""9191
24 ~~~-:jmtlmff'J'lJ'UfJfJfJ!'J D28

~
"" OJ 91

26 ~~~-:j!'i:YUP.V.c. 'U'Ul~ 0.02 x 0.02 'lJ.

~
25 ~~~-:j8"PVC.WATER STOP

~ .
17 ~~~-:j '~U'lJ'lJftll1~'lJ-:jlUl'id hI

~ ~ d ~
19 ~~~-:jmtlmff'J'lJfltl'lJ R 9

~t c:S ~'J/9J
20 ~~~-:jmtlmff'J'lJ'UfJfJfJ!'J D12

J:::\ ~ d ~ 'jJ 'jJ

21 ~~~-:jLl1tlmff'J'lJ'UfJfJfJ!'J D16

""t d ""9191
22 ~~~-:jmtlmff'J'lJ'UfJfJfJ!'J D20

15 flfJ'Ufl~~ lm-:jff~1-:j(24O KSC.)

OJ OJ d
11 ~~l1dLfflL'U'lJ

12 fl'lJ'VI'Jl!'Jfl~'lJ

13 'VI'Jl!'Jl1!'Jl'ml ~ Utl 'U

9 lft'j~~~\~
10 'U~~U•

~
"I

tl'lJ~'lJ'V'l'U,m'U
~

"" OJ 11)91 ,1"1 ""
27 ~~~-:j t'lJU'lJUfflfltl'lJLutlfJ!'J!>n

28 fl'lJ'VI'Jl!'Jl~fJl'fll'J tJ~'lJ'J~~'lJ'lJ~fl~HtlU

6

6

8 30-40 ~'J.'lJ.

8 5-7 tl'lJ.'lJ.

- 500x 500 x 15 x 15 mm.

- 150 x 150 x4.5 mm.
~

31 ~~~-:jI - 500 x 200x 9 x14 mm.
~

32 ~~~-:jI - 300 x 300x 12 X 12 mm.

15

15

15

15

8 700-1000 flfl.

8 700-1000 flfl.

8 700-1000 flfl.

8 700-1000 flfl.
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.&!t QJ 0 ,

IInnu Itl'Hl~llfl1 'IS'll. 1l1U1U 't'iUl0

"33 ~~~~I - 300 x 150x 6.5x9 mm.
"34 ~~~~I - 250 X 125 X 5 X8 mm.

~ d tI .d
35 mflfi~'j~btm~'iH)t'lJm x S32 mmlfll'J'lJ

36 "l~~U
"37 ~~~~ 8" PVC. WATER STOP

"39 ~~~~'j~'lJ'lJtluGJ1'lJml'J'U

41 CIONCRETE STEEL TROWEL

""'I '" '"42 F1 'V'lU'fUY.f1.H~'U~l1l'Jl'lJ

""'I '" '"43 F2 'V'lU'i'I.ff.f1.H1'lJU

"~ ~ OJ QI

45 F4 'V'lU'i'I.ff.f1.H1'U~'lJUFloor Hardener

"
48 F7 f1u fl.tY.f1. ~1tiuti'1~

" .&:!t .c:::.c.QlGJd

49 F8 'V'lU'i'I.ff.f1.ml1U'U~bU'Vl

"50 F9 ~U 'i'I.1:1'.f1.~-Hubtmu~~h,j~~u

'UU1~~1'lJbt'lJ'lJ
"51 FlO ~U 'i'I.ff.f1.~'I1UbtmU~H1rUll1l'Jl'lJ

'UU1~~1'lJbt'lJ'lJ

"52 Fll~U 'i'I.1:1'.f1.~-HmitlUml'J'Ulh~b'Vl'fl'

" "53 F12 ~U'i'I.1:1'.f1.llm~djtl~l'Jl~ 12" x 12"..
" "54 F13 ~U 'i'I.ff.f1.~m~djtl~bG}f'jliJ'i'I

'UU1~ 8" X8"

15

15

4

1

3

6

6

3

4

3

3

3

3

3

3

3

4

4

4

3

3

8 700-1000 fifi.

8 700-1000 fifi.

8 15-20 ~'j.'lJ.

8 1-3 f1'lJ.'lJ.

8 10-15 'lJ.

8 25-30 ~'j.'lJ.

8 25-30 ~'j.'lJ.

8 100-150 m.'lJ.

8 70-100 ~'j.'lJ.

8 50-70 ~'j.'lJ.

8 50-70 ~'j.'lJ.

8 50-70 ~'j.'lJ.

8 50-70 m.'lJ.

8 30-50 ~'j.'lJ.

8 30-50 ~'j.'lJ.

8 30-50 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 10-15 ~'j.'lJ.

8 20-25 ~'j.'lJ.
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,
'tn-no

"55 F14 .w'W'Yl'jlrJV~UU'W~iJl,flflflfl'Wfl~~

ffl!~ 1JtiJ

" "56 F15 .w'Wfl.b1'.(I. ~m~aiJ~H!C))''jliJfl

'tI'Wl~ 12" X 12"

" "..:!t Q.I QI .d, 0 Q.I 4
58 F18 ~'W 'tI~'lJ'W!'jrJ1Jv-4b1''lJ'WlrJlfl'WC))''lJ

"59 F19 .w'Wfl.b1'.(I. .u~~'W!~rJ1Jvll'j~1J1Jn'W

" "'" .1 '"61 F21 ~'W fl.b1'.(I. \lm~!1Jfl-3 4" x 8"

62 !'YlTOPPING 'VI'Wl5 em. iJi'1J'j~fi1J

63 !'Yl TIPPING 'VI'Wlem. wlWire meah

'" ". <:'J65 Bl v-4'W-3flfl'Wm~1J(lflfl'VI'Wl3"

'" ". <:'J66 B3 v-4'W-3flfl'Wm~1J(lflfl'VI'Wl6"
QI .c:1 ~ ~ 'jJ

67 B4 v-4'W-3flfl'Wm~1J(lflfl2 9f'W~'jfl'lJ

QI 0 d ...1
69 GRC v-4'W-3GRC 1.00 x 1.00'lJ b1'1!'j1J'j1J..

".'tI'Wl~U(l~b1'~l'lJ
Q.I ~ ~ 0'

70 GYB v-4'W-3rJ1JC))''lJ1Jfl'j~'VI'Wl12 'lJ'lJ.

lm-3 METAL STUD

71 PW v-4U-3flfl'Wfl~~!1J1ffl!~1J~iJ

5

3

3

5

5

4

3

5

8

3

3

3

5

5

3

6

8 100-150 ~'j.'lJ.

8 20-25 ~'j.'lJ.

8 12-15 ~'j .'lJ.

8 20-30 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 20-25 ~'j.'lJ.

8 100-150 ~'j.'lJ.

8 100-150 ~'j.'lJ.

8 25-30 ~'j.'lJ.

8 25-30 ~'j .'lJ.

8 15-20 ~'j.'lJ.

8 25-30 ~'j.'lJ.

8 15-20 ~'j.'lJ.

8 20-30 ~'j.'lJ.

8 50-70 ~'j.'lJ.
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o OJawnJ .
U1~~lU Ifl;8~cDfl1 "11. 1l1U1U

I

'"'Inti

QJ , ~ d,
73 P3 ~U~f)tltlilJtl\y!~lJU~U

74 ~u~J - PANEL 1.00 x 1.50m

75 ~U~thJ~lJ 'YIU120 lJlJ. 'UUIf'l'n

METAL STUD

76 titlUi~111911uu1

77 FNI ~1~U~'in'U~U!~fJ'U~hVl1ff

78 FN2 ~1~U~'Ql'U~U!~fJ'U'limff
""" Q,I d

79 ~~~~!fflmU 'fl.ff.(l.

~Ul~ 100 lJlJ. X 100lJlJ.

80 FNI ~1~U~'Ql'U~U!~fJ'U~1mff

81 FN2 ~1~U~'in'U~u~fJ'U'limff

82 FN3 ~1~u~!lliltlfJ~1!~fJ'Umff

83 FN4 ~1~u~!lliltlfJ~1!~fJ'U'li'Vl1ff
~ Q.I Q.I ~ ~ .e::s.

84 FN5 m~U~fff)~~1 !'fl(ltl'UffSilicone

"Q QJ ~ Q

85 FN6 ~1~U~1Jm~!'Utl~!C}f'jllJ'fl8" x 8"

"86 FN7 ~1~U~1Jm~t1jtl~ llJ!ff'fl

90 FNII ~1~U~1JUf)'J'W~~~;rmJU

'YIUl2 em.

91 FN12 ~1~U~1JUmu~ ~1!iJl'YIfJl'lJ

;r~iJu'YIUl2 em.

3

3

4

4

4

3

3

4

4

4

4

4

2

3

3

3

3

3

3

3

8 30-35 ~'.i.lJ.

8 35-40 ~'j.lJ.

8 20-25 ~'j.lJ.

8 15-20 ~'j.lJ.

8 15-20 ~'j.lJ.

8 12-20 ~'j.lJ.

8 12-20 ~'j .lJ.

8 10-15 ~'j.lJ.

8 20-25 mlJ.

8 20-25 ~'jlJ.

8 20-25 ~'jlJ.

8 20-25 ~'jlJ.

8 4-6 ~'jlJ.

8 15-20 ~'jlJ.

8 20-25 ~'jlJ.

8 20-30 ~'jlJ.

8 10-15 ~'jlJ.

8 10-12 ~'jlJ.

8 10-20 ~'jlJ.

8 10-20 ~'jlJ.



47

o OJ
t'tl~1J

,
••• <=10

'trU~'U8~~llfrlrn
,

flU10

.C), Q,lQ QI ~ .d.

96 FN17 H1~'W~tI'lJll}$lJtllU'W1b'ltl'lJ'VIlff

97 't'i1J1~-:il'Ul:h!'vt~n'U

98 C1 ~lb'Vlm'W fl.ff." b1JilUtl~1 3

92 FN13 ~1~ir~1,! 1VhJfl'W1vhnlJ

1.51JU'W~/mJ.l~ 'H'Wl 3"

fl~ GLASS WOOL
.<:::), QI QI J:t

94 FN15 H1~'W~~~ll}$'l.m:HJ~

m GLASS WOOL.
"A QlQlQI 0 QI.dl

95 FN16 ~1~'W~'U~lJ'W~fflJ'Wlmfl'Wll}$lJ

3

4

4

5

5

8 50-70 ~'llJ.

8 25- 30 ~'llJ.

8 20- 30 ~'llJ.

8 20-30 ~'llJ.

8 25-30 ~'llJ.

8 40-50 ~'llJ.

99 C2 ~lb'Vl~l'W fl.ff." L1JilUtI~1'1i'Vll~ 3

100 C3 ~lL'Vl~l'WUflff~fl'lJU{~ 0.60 x 0.60 3
'U

'lJ'W1m~ T-BAR

101 C4 ~lb'Vl~l'WUflff~fl'lJU{~ 0.30 x 0.60 3
'U

'lJ'W1m~ T-BAR

102 C5 ~lL'Vlm'Wv'lJilJ'lJu{~'H'W112 MM. 3

8 40-50 ~'llJ.

8 20-25 ~'llJ.

8 20-25 ~'llJ.

8 25-40 ~'llJ.

<=I '"mU'W1b'lfJ'lJ'VIlff

103 C6 ~lL'Vl~l'WV'lJilJ'lJu{~'H'Wl 12 lJlJ. 3 8 20-30 ~'llJ.

'" '"mU'W1L'lfJ'lJ'VIlff

104 C7 ~lb'Vl~l'W b'H~flf~1~1Jm~1'lJ~'WL1fJ'lJ 3 8 15-20 ~'llJ.

'"'VIlff

105 C8 ~lb'Vl~l'W ALUMINIUM SHEET 'i
a '"'Vl~'WLfl"U'lJff

106 C9 ~lL'Vlm'WALUMINIUM STRIP

4

4

8 10-15 ~'llJ.

8 10-15 ~'llJ.
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.
do .<:::l,Clr, 0 •

~ln~'V1 3.1 fffl~m'j'VI1nW (~tl)

.
YIr'VUJlfl 'im .vih-31U

o QJ .•.. <:l 0

~lA1.J 1fUA'UtH-31UYlYll 'Hmm'Hfl
q

.oi OJ .unnu
,

1I1'H1U Ifl1M~n1 'Int. 'HUltl

107 CI0 ~lt'V'lmU ALUMINIUM SHEET 4 8 10-15 ~'j'.lJ.
01

~'lJ;j141tJ 'U141~

~ """108 Cl1 1t'V'l~l14tl~ff~n'lJm~ 'U141~ 0.80 4 8 20-30 ~'j'.lJ.
'lJ

01
'" <!\x 0.80 M nU"JfW

109 ~ '" ~ 4 8 30-40C 12 1t'V'lm14n14fl11'.lJ'jtl14'j~'lJ'lJ EIFS ~'j'.lJ.
01

110 C 13 hJ'.lJ 4 " ~~ l~fl14 (~b1JrJ'lJai1'.lJ 4 8 70-10 ~'j'.lJ.

"'lJm~ 12 MM.

111 ~ ,~'" ~ 4 8 5-7C14 1t'V'l~l14'j~U14~ '.lJffn 2"X 2" n14 ~'j'.lJ ..
'jtl-iJ 3 CM.

112 C15 ~1 VIVA 'lJtl1~ 11141 12 '.lJ'.lJ.1f1'j-iJ 4 8 20-30 ~'j'.lJ.

METAL STUD

113 'j1-iJi'Vm'lJ~'.lJ'lJtl1~ 1f1'j~ METAL STUD 4 8 70-100 ~'j'.lJ.

'U141~ 1.20 m.

114 'j1-iJ'~rJ'lJ~'.lJ'lJtl1~ 1m-iJ METAL STUD 4 8 70-100 ~'j'.lJ.

'U141~ 1.00 m.

115 'j1-iJ'~rJ'lJ~'.lJ'lJtl1~ 1m-iJ METAL STUD 4 8 10-15 ~'j'.lJ.

'U141~ 0.80 m.

116 'j1-iJ'~rJ'lJ~'.lJ'lJtl1~ 1m-iJ METAL STUD 4 8 10-15 ~'j'.lJ.

'U141~ 0.60 m.

117
<V •••• <V

't'ilJl~-:J l't·fUl ~'If-:JNlH

'" ""
QI Q.I Q.I d.

118 BAI 'lJ1t9l'-iJI'-l14-iJ'U~'.lJ14t'jtJ'lJff~10 G)f'.lJ. 2 8 20-30 '.lJ.
'lJH ~-iJtff14 PVC.

01

119
QI A QI ~ A

BA2 'lJ1t9l'-iJI'-l14-iJm~t'lJtl~tG)f'j1'.lJfI 4" x 8" 2 8 20-30 '.lJ.

ff-iJ 10 G)f'.lJ.
'lJ

01
Q.I A QI ~

120 BA3 U1t9l'-iJI'-l14-iJm~t'lJtl-iJtJl-iJff-iJ 10 G)f'.lJ. 2 8 20-30 '.lJ.
'lJ

121
Q.I.c::.. Q.I ~

BA4 'lJ1t9l'-iJI'-l14-iJm1~m-iJ ff-iJ 10 G)f'.lJ. 2 8 20-30 '.lJ.
'lJ
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.
U'H~lU Ifl;M~fl1 'tl1!. ~lUlU 'mho

lJ .8 20- 302
.

OI~ QI.c::::t.QlQI~

122 BA5 1J1~"lf~~'W~'\1'W'lJflf)1J'Yl~~10 ClflJ.••
~~~~'W PVC.

123 BA61J1~9f~mr~ PVC. ftl~~'il111

~~ 10 ClflJ.

124 BA7 .u1~9f~~ir~1~ ~~ 10 ClflJ.••

2

2

2

8 20- 30

8 20- 30

8 30-40

lJ.

lJ .

lJ.

~~ 10 ClflJ.••
2 8 30-40 lJ.

""127 'l1lJl~-31U1111J

128 ~l'W'Yl1iY~m~~f)fl1f.ll'W

129 ~l'W'YlliYlflH'\1tl~fI1~'\1~f)

'" ""130 ~l'W'Yl1~~m~\9lf)fl1f.l'WVf)

131 ~l'W'YlliYSILICONE
• '" QI

132 ~1'W~'W~ '\1rl~fI1 GRC

133 'l1lJl~-31U'I.h~\?JH~~ fl1Jf)~tli

1J~~f)tl'U

2

1

2

2

2

8 25-30 \9l.'LlJ.

8 20-25 \9l'W.

8 20-25 \9l5.lJ.

8 20-25 \9l5.lJ.

8 15-20 \9l.'J.lJ.

3 8 2-4

"e:ll QI 9J "I tI
135 \9lfl\9l~D1A~'H)lJVl.Jmtu TYPE "B". 3 8 1-2

3

3

8

8

3-4

2-3



50

.
•••• -=10

'tf'U~'Ua,H U!'YI'YIl

.dI, v 0 ,

1I1'H1UIfl1fH\lfl1 Vll. \llU1U fiUlfJ

V.! _I.!
138 'l1'JJ1~~nH!'Uflwcn Ui;l~fl'Ufl'iW

tl'i~flij'lJ

"139 ~~~~WCl 1tlff11J'Y'l~fl1Jflllmw•
140 WC21tlff11J'Y'l~fl1Jflllmw C118 +•

2

2

8

8

2-3

2-3

CT666 + CT 190 C6

141 WC31tlff11J'W~fl1Jflllmw C117 + TS.
404 NS

2 8 2-3

"142 ~~~~URI 1tlllffff11~"lfltl'Y'l~fl1Jflllmw 2.
"143 ~~~~LA VI Ul~'\1Ul'Y'l~fl1Jflllmw 2•

C007 + CT 190 C6
" "144 ~~~~BT Ul~flTI.Jl11'Y'l~fl1Jflllmw 3•
"145 ~~~~SS SLOP SINK SK33 + TSV 401 3

NS + CT 180 C

8 3-4

8 3-5

8 1-2

8 5-7

CT399 A S5
" .

147 ~~~~PHI Yi1rim~~lEJ"lfU~.J1'U1m1i

.y; ~ffEJ
" .

148 ~~~~SO Yi1riff~ C 805
" .

149 ~~~~SD Yi1riff~mm TS 125 R
" .

150 ~~~~HD Yi~ihijflV~1'UiJ~

1

1

1

1

1

8 5-7

8 3-5

8 5-10

8 5-10

8 2-4

"151 ~~~~HH 1 flllmw~ff~1J~h'\1'r'l.JfI'U.
.y;fl1'jCT 790

1 8 1-2

'j) • 'j) 'j)
Il:). Q,I d 0 .oC::l

152 ~~~~FD 'Vl'j~'l.Jltl'Ul'Vl~

" "•••• '" ~ 'JI <!I 'I 'JI <I <I
153 ~~~~FC f1flfWn~'Y'l'U~~~fI1'U~~fl'j

"154 ~~~~HO 'lJflLb'IJ1'UMN859

1

1

1

8 7-10

8 10-15

8 10-20



.
.d ,q,q 0 ,

~11'nrYl3.1 fffl~f11~'Yl1~lU(~U)

.
••• <=10

'tfU~ 'tI6-3-31U'VI'VI1

51

.
U1~~lU Ifl;8-3~n1 "11. Iii'''f)\!

,
't'I'IHO

"Ul~ 2.00 x 0.06 lJ.

8 5-7

8 1-2

"Ul~ 2.00 x 0.06 lJ.

"Ul~ 2.00 x 0.06 lJ.

3

3

8

8

1-2

1-2

"159 ~~~~m~1)m~l "Ul~ 2.00 x 1.00 lJ.
"160 ~~~~m~'Om~l "Ul~ 1.00 x 0.80 lJ.
"161 ~~~~m~'Om~l "Ul~ 3.20 x 1.00 lJ.
"••• '" ~I 0 d ~ I162 ~~~~lJ~~~bflt~1)tlJ Korex

't'l~tllJu1Jmw ( 70 em. X 2 m.)•

"
164 ~~~~'YIil~'f11Metal Sheet

"165 ~~~~ l~lJ GRC

"166 ~~~~ihEJ EXIT

167 ~lu1Jf1JfllJ~U l~mu1Jm'f11~ ~llJU1J1J
~I 'JJ 'JJ llJ' 'JJ ,

168 ~lUlJ~fl'YIqjl~U1Jtll'f11~fYdl~!lJUUEJfYdl

2.50 lJ.

169 EPOXY COATED STEEL GRATING

SCREEN

"171 ~~~~'YIil~'f11J-PANEL 'in1J1JUt~EJ1J..

3

3

3

3

10

8

3

4

3

6

4

1

8 2-4

8 4-6

8 2-4 'i1~

8 10-12 ")j'~•

8 100-200 ~~lJ.

8 50-70 ~~lJ.

8 10-15 'i1~

1 50-60 ft1J.lJ.

8 200-300 ~~lJ.

8 10-20 lJ2

8 10-15 lJ.

8 30-50 ~~lJ.

"
172 ~~~~~l'Jf)U~flfl Stanless 4 8 8-10 lJ.
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'YI1'Vmlfl 1m<vihnu
nanu lfl~0~-Dn'i 'U'U. ~1'U1'U

o OJ
1;l1~'lJ

" .
173 ~~~~~U~nU~f1f1~m·h.!~tJi1J1m~b'I1~f1

TOP GRC

6 8 20-30

•'I1'U10

1J.

"175 ~~~~'I1"'~mJ-PANEL QltJ~U!~tJtJ

4

4

8 50-70 ~11J.

8 30-50 ~11J.

"177 ~~~~<uul~i1U'u~STl

178 <Uul~i1u.;r~ST2

8 4-6

8 4-6

179

180

181

"~~~~lI1Jf1<UUl~ STl
"

lI1Jf1<UUl~ ST2
" "~~~~111<UUl~ Stanless + ALU

Perforated STl

3

3

3

3

3

8

8

8

40-50

40-50

40-50

1J.

1J.

1J.

"182 ~~~~111<uulm'l1~f1ST2 111J'VIlff

"183 ~~~~111<UUl~t'I1~f1ST7 111J'VIlff

"184 ~~~~<UUl~.;rmju ST5

"185 ~~~~111<uulm'l1~f1ST5 111J'VIlff

"186 ~~~~lI1Jf1<uul~PVC ST 5
""'" OJ187 ~~~~STEEL LADDER

"'" OJ188 ~~~~STAILESS STEEL LADDER

W=400

"'" OJ cZ189 ~~~~CAT LADDER !'I1{lf1'11Ul3 1J1J.

3

3

3

3

3

3

3

3

8 30-50

8 20-30

8 20-30

8 20-30

8 40-50

8 2-3

8 2-3

8 2-4

1J.

1J.

1J.

1J.

191 QU1U'I1"'~m fl.ff.{l. 'lJU1~ 4" THK.

POLYSTYRENE FOAM 2

LB.lCU.FT

6 8 200-300 ~11J.
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.
Yl1VUJ1ft~mY'riH1\,l.

U1~~lU Itl18-.1i'fl1 '1111. 1l11J1U
,

't'I'\.!1r.J

192 'Q'W1'Wl11:1iJfil1METAL SHEET'lJ'Wlfl

4"+2" THK. GLASSWOOL

16KG/CU.M

193 'Q'W1'Wl11:1iJfil1GRC 'lJ'Wlfl 3" THK.

GLASSWOOL 16KG/CU.M

" " "11jJ9J ~ ~ Q.I •

194 'Q'W1'W~'VleliJ'W'W'f'UU1. ('W'W"ll''WmiJ)

'lJ'Wlfl 2" THK. POLYSTYRENE

FOAM 1.5 LB./CU.FT. "ll'ufln'W1~mlJ

" " "1'JI 'JI "l '" "l '"195 'Q'W1'W~'VleliJ'W'W'fl.ff.rl. (l1rliJfil1'W'W"ll''W

lJ'W)'lJ'Wlfl2" THK.

POLYSTYRENE 1.5 LB./CU.FT. "lfUfl

n'W1~mlJ
"196 'Q'W1'WHUiJ<JfeliJ'Yiel(.J1'WriliJ)'lJ'Wlfl3"

THK.

POLYSTYRENE FOAM1.5 "lfUfln'W

1~mlJ ~llJUlJlJ

" "197 'I1111~U'U~UVlt'l~

198 rlf)'Wel'WU'W1flUmU~b'lhm.l1lJ 40 x 40<u

ST3
"199 rlf)~iJU'W1flUmU~~'lhmnlJ ffiJ 15 x<u <u

l1'Wl 2 GJflJ.

200 rlf)'Wel'WU'W1flUmU~~~1J'W f)1'liJ 1.00<u

6

6

6

6

6

4

4

4

8 200-300 ~~lJ.

8 200-300 ~~lJ.
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.
U'~-31U !tl;8~.nfl111'" ~lUl1J

,
't'i'U'Jfl

11'U12 OJ1lJ.

202 lIlJfl1J'U'~ PVC ST6
'U

"203 '\lVu~'Uumu~~ihmJ1U(i1'U~ff1)

"15x2Dia 120 em. 8 i'U

4

4

4

8 15-20 ~1lJ.

8 40-50 lJ.

8 1-2 '11~

"204 '\lVu.w'Uumu~Lihml1u(~1'U~ff1)

"15x2Dia 80 em. 8 i'U
4 8 1-2

"~ Clo QJ' Q.f

205 '\lVU'V'l'Uum'U~'\l~lJ'U 60 x 120 OJ1lJ.

206 umu~,j~~'U11'U1 4 OJ1lJ.t1~m!lLff1

"••• "" 'JI 'JI
207 '\lVU'V'l'Ul1'Um~ m1~ 30 OJ1lJ.

"••• "" 'JI 'JI
208 '\lVU'V'l'Ul1'Um~ m1~ 50 OJ1lJ.

• 'JI dI
209 ~0J11:;:1V~1VU~ff1flftlJm1~ 4 ftfl1 OJ1lJ.

"210 tCJtl~1eJ~tiUt1111U~ EUUlcfl n11-3 2 ~n 2

OJ1lJ.

"211 ,j~~'U11~ih (fllrJ1'U) fl~l~ 40 ~fl20

OJ1lJ.

QJ' QI 0 d noI
212 V1lJl1ft~ fl.ff.ft. ff1Ln~ul1'U1 3" x 45

OJ1lJ.

4

4

4

4

4

4

2

6

8 30-40 '11~

8 20-30 ~1lJ.

8 10-15 lJ.

8 10-15 lJ.

8 10-15 lJ.

8 10-15 lJ.

8 20-30 ~1lJ.

8 50-70 lJ.

8 70-100 lJ.

8 70-100 lJ.

8 70-100 lJ.

213 METAL FLASHING W = 50 CM.

214 METAL FLASHING W = 90 CM.

(l1~~m)

215 METAL FLASHING W = 45 CM.

(l1~~m)

216 SILICONE SEALANT (1 X 1 em.)

"
217 ~~~~'\lVU fl.ff.ft. '\l'U1~ 10 x 10 em.

2

2

2

2

3

8 50-70

8 20- 30

lJ.

lJ.
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.
d ~oC::lt, 0 ,

~1'j1~'Yl 3.1 fffl~m'j'Yl1nW (~~)

,
Yl'r'Y'tUlfl'im,rYhnw

o OJ .•. ••• 0

1;llPl'U 'V'l,!P1"tl~'il'l,!YIY11 'I1l1lm'l1~

,.j OJ 1innu
,

U"H~lU Ifl"i\H\lfl"i 'Ill!, t1U1U
'JJ

218 l! 1U11'l,!!~tlU Nff~ U1r.n tlU aMwn tI1u 'j 1~ 4 8 15-20 ~'j~ .••
'JJ
0

'j~1J1t1U1

'" C/219 'jg;'UUflualf~ (Membrane) .fl1t1W)m1~ 6 8 20-30 ~'j~.
'JJ
0

'j~1J1t1U1
'JJ

220 ~ 0 ~ 3 8 40-601'j1~'j~1J1t1U1fl.ff.~. 'lJU1fl m1~ 60 ~.

CM. l1U1 8 CM.

221 L 40x40x4 mm. FB 80 x 6 mm. 3 8 40-60 flfl.
'JJ

(TI111~U'lJ~U'j1~U1)

222 Roof Drain (RD) Dia 4" 3 8 4-6 GJIfl
'JJ 'JJ

223 'Vi~U1Yi~ P.V.C Dia 4" 3 8 50-70 ~.
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2. WBS ( Work Breakdown Structure)

f11'j-yh WBS ( Work Breakdown Structure) 'il~l,,*u'j~ 1t1'il'ulwf11'j~'j1'ilffV'lJ'fl1111

~11'Vilh\Jv'Nl'W 1~W1tJf11'j1~U'j~lllWHW 'il~'l111,ri''lJiYl1~fi11,,*~1t1'il1~'lm~~l'W1'Wfl~ll~l~"l
v •

u~~ 'il~i~Hm111'llv~fh 1,,*~1t1'¥l~l'flHf11'j'-.h 1m ~f11'jiifh 1,,*~1t1'lJ1fl'Vi~m!Vtlfl'hfi11,,*~lU¥h1~

uH'WH WBS tJ~"lhtll'Wf11'j~~ff'Wl'ilt~tl1ti'lJf11'jui''lJUH'W~1'Wtrlvf11'j'l111'flHf11'jtf)~'fl11mh,,*1.. , ~
oG)31iJ .Cl, QI G) 0 ~ .Cl, (V d oq3l1G)gJ, 4

t'V'l'J1~'il~'Vl1~'Vi~V~t'Vill'Vln\W1mmf11'jYl1~l'W U~~tllm'Vill'Vl'j'Vitl1mfl'il~YI1~'Vi'fl1~'il''il1t1ff~'Il'W•.
ft1 'Vii''lJ1'fl'j~f11'jnvff!1~m'fl1'jt~tI'W'j111 i~~~uti~'Vill1fl~1'Wnvff!1~vvmn'W 2 mill ~v flrill~l'W••
l'flHff!l~ U~~fl~ll~1'W~mt~~.fl1t11'W ft1'Vii''lJfl~ll~1'Wl'fl'j~ff!l~uti~vvtlvvmn'W 13 fl~llVVtl

( Sl ~ S13 ) ~111~1'j1~~ 3.2 U~~f11'juti~~1'W~mt~~.fl1t11'Wvvmn'W 15 flrillVVtl ( Al - A15 )•v v
tn'Wf11'jUff~~m'Vi1~~1'W'Viilfl(Main Task ) t'vhu'W '¥l~ 2 flrill~1'W'ViilfltJ~ii'j1t1~~tVtl~'IlV~~1'W.

• v

U'j~flV'lJVfl u~i1ii~ufffl~l'W~l'n~Vi 3.2 ~~U'W 'j1'fl1fi1~1'W( Fixed cost) 'il~Uff~~tn'W'j1'fl1'j111..
fl'lll~l'W~l~"l

.....• ,
2.111if111't11fl1 WBS (Work Breakdown Structure)

2.1.1 trlviif11'jU'j~ll~~l'WfftutlJ1U'j~ flV'lJf11'jU'j~ll~ t"lf'W'j1t1f11'jU'j~flV'lJU'lJ'lJ~iicu tJ v cu

fi11,,*~1t1Ufffl~~t~tlfll1 Bill of Quantity (BOQ)tn'Wf11'j Uff~~U1'lJ1W~1'Wtm~'j1'fl1~V'Vi1.htl~nll
• v v

ilfll:lW~U'j~ !fI'Vl'llV~~l'W~l11U'lJ'lJVil"*1'Wf11'jnVff!l~ 1'W'U'W~V'W-W'il~~v~iif11'Jl.h BOQ ~111

fftu tu1f11'j nv ff!l~'lJ1 ~fl'l11U1'lJ1W~1'WU~~ 'j1'fl1~V'Vi111t11'Wilfll:lW~~'lJU'j~ 'lJ1W'fl1'lJ'flll1'fl'j~f11'ju u •

(Budget control) 1fltI'il~1"*tn'Wu'WTvn~ f11'j'lJ1'111'jtm~ ~~ f11'jYl1~fi11,,*~1t1ft1'Vii''lJf11'j~1tU'Wf11'J
• 'JJ

flVff'j1~

2.1.2 trlViif11'j11~UH'W'fl1'lJflll1'flHf11'JU~1 'il~iif11'jfl1'W1W'Vi1U1'lJ1W~1~"l~111

fl~ll~l'W~ i~iifll'j ~~'Vill1fl'Vi~i ~1'WUH'W~l'Wtm~ 'il~fl1'W1W'Vi1'j1'fl1fi1~1'Wlmj~l11fl~ll~l'W~l,,*

'I ,ol 'I 'JJOI 'JJ. 'I 'JJ •• d 'JJ '1!l!'1 • d ?f • I
~'Wf11'j11~UH'Wt'ViVm'j'lJ~'fl1 ~'il''il1t1~1~"l'Vl'il~~V~~'il'~'W~1'W~1~"l'VUlJ'W~l'WIJ'j~flV'lJ(Sub Tasd)

U~~~l'W'Viilfl(Main Task)
• v

...• 1 ~ fjJ 31 ,. ~~.:::t .d. ~ 4 .Cl, Q,I

2.1.3 fll'j IJ'j~ tllW'fl1111f111'Vi'W1'1lV~~1'W~~ tlf11'jtIJ'j tI'lJt'Vltl'lJH~~l'W'VHflfl'll'W'il'j~fl'lJ

, d"l 'JJ "l 'JJ'l' 'I 'JJ .1 .1'" 01. I 0' "" "",J. 01
'fl1WBS 'Vl~~11~UH'Wn ~~tI~'il'~IJU'lJ'lJfll'jIJ'j~tll'WU'lJ'lJ'j1t1fflJfl1'Vi'Vi'jm1m~V'W'Il'WV~fl'lJ

v v
il fll:lW~'IlV~f)'ilf11'j f11'ju'j~ tiJ'W~1'W1'W,J'W-Wft1fltu'lJ1fl U~~ii'fl1111ai1'lJ~V'W1'W~l'WU~~il fll:lW~YI1~u

,jt1J~ ~u'j~ tiJw ~ v~ii'Viilflf11'j~~l 'Wfll'j'l11 fll'jU'j ~tlJ'W
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"~ ~I'" 91 91 'I '"' "" 91 0 '"'2.1.4 1Jty'\11f)1'j1J'j~~lJWfl11'lJf)11'\1'Wl'UV~HW ~'W'U'W~V'Wf)1'j11~U~'W~1'WlJ'UV'Olfl~

fiV L~~lm'j tlVilf)1'j U~~ flci~Hl'WLllmtJ ~1'W1'W'j l(J{l~ ~U(J~'U~N~l'W~ 'O~Vil'01~~rlm~lJ f)1'jVil~l'W•
$I , I ,

~~ir'W ~ijVVil~l'W'01~'il~ijfl11lJU~fl~1~ l'W'Vll~~m:lw~~l'Wr.iV(J 1J1mw~1'W U{l~'jlmf11~1'WVidj(J~

~tJ'Wvvfli1J

u 'WTV11~~'il~i11m 1oi/1 'Wf)1'jfl1tJfllJ f)1'j1J'j~ ~iJ'Wfl11lJti'l 1'\1Ul'UV~~l'Wfl1'jijV~rl

"~ 1 '"' ""1J'j~flVtJ~~'W

1) 9h~nm~Vilf)1'j1J'j~ ~iJ'W'jl(J1:Y1J~ll1'\1~V'Jlm~V'W

~.1 0' d'l ~ ~I'" 91 91 'I 91 ~.1 0'2) UtJtJllV'JlJ'Vl b"l5~'Wf)1'j1J'j~~lJWfl11lJf)11'\1'Wl'UV~~1'Wf)1'j ~"l5UtJtJllV'JlJU(Jfl

,I 91 d ~ 0 'I 91'" 'I 0
1J'j~ U"l'Vl'WV(J'Vl"l~fl'il~'Vll~mfl~fl11lJ~~ ~ 1fl b'Wf)1'j'Vll~1'W

dt~ iJ iI t ~ d
3) ~mV~lJV~'j1'il~VtJfl11lJ\!fl~V~'UV~'Uv'lqj{l ~"l5'WflVlJfl1~~V'j

4) 'jl(J~l'W f)1'j'JJty9il'Wff1'Wf111~~1(J~1~"l

'"' 91 0 ~ I'" 91 91 'I • 915) fffl(Jfl1fl 'UV~fJ'Vllf)1'j1J'j~ ~lJWU{l~fl11lJ tfl11lJ ~'Ulb'il'Vll~f)1'jflV~'j l~

10 Item Task Duration Quantity Unit Fixed cost

MAIN HALL BLDG. 507 days L\S 121,028,789.00 III

2 STRUCTURE WORK 408 days L\S 56,334,557.12 III

3 START

4 Piling work ZONE 1 74 days 310 piles 6,525,500.00 III

5 S1 FOUN. 1ST FLOOR o days

6 Part 1 L (16-13) 12 days L\S 2,319,036.00 III

- form work 1807 sq.m

- steel bar work 72 ton

- concrete work 440 cU.m

7 Part 2 L(13-11) 17 days L\S 3,285,301.00 III

- form work 2560 sq.m

- steel bar work 102 ton

- concrete work 623 cU.m
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10 Item Task Duration Quantity Unit Fixed cost

8 Part 3 L(11-7) 12 days L\S 2,319,036.00 $

- form work 1807 sq.m

- steel bar work 72 ton

- concrete work 440 cU.m

9 Part 4 L(7-4) 12 days L\S 2,319,036.00 $

- form work 1807 sq.m

- steel bar work 72 ton

- concrete work 440 cU.m

10 Part 5 L(4-16) 12 days L\S 2,319,036.00 $

- form work 1807 sq.m

- steel bar work 72 ton

- concrete work 440 cU.m

11 S2 2 NO FLOOR

12 Part 1 L (16-13) 17 days L\S 915,584.09 $

- form work 1100 sq.m

- steel bar work 30 ton

- concrete work 159 cU.m

13 Part 2 L(13-10) 20 days L\S 1,077,157.75$

- form work 1295 sq.m

- steel bar work 35 ton

- concrete work 187 cU.m

14 Part 3 L(10-7) 18 days L\S 969,441.98 $

- form work 1165 sq.m

- steel bar work 31 ton

- concrete work 168 cU.m

15 Part 4 L(7-4) 14 days L\S 754,010.43 $

- form work 906 sq.m

- steel bar work 24 ton

- concrete work 131 cU.m
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oJ
3.2 (~V )~1~1~'Yl

10 Item Task Duration Quantity Unit Fixed cost

16 Part 5 L(4-16) 11 days L\S 592,436.76 III

- form work 712 sq.m

- steel bar work 19 ton

- concrete work 103 cU.m

17 S3 CANOPY

18 Part 1 L (16-1) 15 days L\S 1,000,000.00 III

- form work 968 sq.m

- steel bar work 37 ton

- concrete work 137 cU.m

19 Part 2 L(8-9) 15 days 1 L\S 1,000,000.00 III

- form work 968 sq.m

- steel bar work 37 ton

- concrete work 137 cU.m

20 S4 3 RD FLOOR

21 Part 1 L (16-13) 12 days L\S 795,826.67 III

- form work 771 sq.m

- steel bar work 29 ton

- concrete work 111 cU.m

22 Part 2 L(13-10) 14 days 1 L\S 928,464.44 III

- form work 899 sq.m

- steel bar work 34 ton

- concrete work 129 cU.m

23 Part 3 L(10-8) 10 days 1 L\S 663,180.00 III

- form work 642 sq.m

- steel bar work 24 ton

- concrete work 92 cU.m

24 Part 4 L(8-5) 12 days L\S 795,826.67 III

- form work 771 sq.m

- steel bar work 29 ton
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10 Item Task Duration Quantity Unit Fixed cost

- concrete work 111 cu.m

25 Part 5 L(5-3) 14 days L\S 928,464.44 1&

- form work 899 sq.m

- steel bar work 34 ton

- concrete work 129 cu.m

26 Part 6 L(3-16) 10 days L\S 663,188.89 1&

- form work 642 sq.m

- steel bar work 24 ton

- concrete work 92 cu.m

27 S5 4 TH FLOOR

28 Part 1 L (16-13) 14 days L\S 1,087,620.92 1&

- form work 1357 sq.m

- steel bar work 46 ton

- concrete work 255 cu.m

29 Part 2 L(13-10) 10 days L\S 776,872.08 1&

- form work 969 sq.m

- steel bar work 33 ton

- concrete work 182 cu.m

30 Part 3 L(10-8) 12 days L\S 932,246.50 1&

- form work 1163 sq.m

- steel bar work 40 ton

- concrete work 219 cu.m

31 Part 4 L(8-5) 14 days L\S 1,087,620.92 1&

- form work 1357 sq.m

- steel bar work 46 ton

- concrete work 255 cu.m

32 Part 5 L(5-3) 10 days L\S 776,872.08 1&

- form work 969 sq.m

- steel bar work 33 ton
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ID Item Task Duration Quantity Unit Fixed cost

- concrete work 182 cU.m

33 Part 6 L(3-16) 12 days L\S 932,246.50 1&

- form work 1163 sq.m

- steel bar work 40 ton

- concrete work 219 cU.m

34 S6 5 TH FLOOR

35 Part 1 L (16-13) 14 days L\S 995,725.69 1&

- form work 1231 sq.m

- steel bar work 41 ton

- concrete work 199 cU.m

36 Part 2 L(13-10) 10 days 1 L\S 711,232.64 1&

- form work 879 sq.m

- steel bar work 29 ton

- concrete work 142 cU.m

37 Part 3 L(10-8) 12 days L\S 853,479.171&

- form work 1055 sq.m

- steel bar work 35 ton

- concrete work 171 cU.m

38 Part 4 L(8-5) 14 days L\S 995,725.691&

- form work 1231 sq.m

- steel bar work 29 ton

- concrete work 199 cU.m

39 Part 5 L(5-3) 10 days L\S 711,232.64 1&

- form work 879 sq.m

- steel bar work 29 ton

- concrete work 142 cU.m

40 Part 6 L(3-16) 8 days L\S 853,479.17 1&

- form work 703 sq.m

- steel bar work 23 ton



.
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10 Item Task Duration Quantity Unit Fixed cost

- concrete work 114 cU.m

41 S7 MAZZ FLOOR

42 Part 1 L (16-12) 12 days L\S 718,404.50 $

- form work 1633 sq.m

- steel bar work 45 ton

- concrete work 233 cU.m

43 Part 2 L(12-8) 12 days L\S 718,404.50 $

- form work 1633 sq.m

- steel bar work 45 ton

- concrete work 233 cU.m

44 Part 3 L(8-4) 12 days L\S 718,404.50 $

- form work 1633 sq.m

- steel bar work 45 ton

- concrete work 233 cU.m

45 Part 4 L(4-16) 12 days L\S 718,404.50 $

- form work 1633 sq.m

- steel bar work 45 ton

- concrete work 233 cU.m

46 S8 RC ROOF DECK

47 Part 1 L (16-12) 11 days L\S 883,049.25 $

- form work 528 sq.m

- steel bar work 19 ton

- concrete work 84 cU.m

48 Part 2 L(12-8) 11 days L\S 883,049.25 $

- form work 528 sq.m

- steel bar work 19 ton

- concrete work 84 cU.m

49 Part 3 L(8-4) 11 days L\S 883,049.25 $

- form work 528 sq.m
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10 Item Task Duration Quantity Unit Fixed cost

- steel bar work 19 ton

- concrete work 84 cU.m

50 Part 4 L(4-16) 11 days L\S 883,049.25 III

- form work 528 sq.m

- steel bar work 19 ton

- concrete work 84 cU.m

51 S9 ROOF WORK

52 S9.1 Fabrication skele. 124 days 70 ton 1,480,681.80 III

53 S9.2 Skeleton erection 32 days 70 ton 987,121.20 III

54 S9.3 J- Panel slab 26 days 276 sq.m 483,300.00 III

55 S9.4 Roof sheet w/insullation,flashing 47 days 1844 sq.m 1,242,185.00 III

56 S10 DOME WORK

57 S10.1 Casting GRC 94 days 864 sq.m 984,960.00 III

58 S10.2 GRC Doom install. 31 days 864 sq.m 656,640.00 III

59 S11 EXTERIOR WALL

60 S11.1 STL for EIFS 78 days 3061 sq.m 722,220.00 III

61 S11.2 InstallL EIFS 94 days 3061 sq.m 481,480.00 III

62 S12 M/E PIT 46 days L\S 1,005,905.00 III

63 S13 DRAINAGE & EARTH WORK 109 days L\S 999,368.00 III

64 FINISH
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ID Item Task Duration Quantity Unit Fixed cost

66 FINISHING WORK 282 days 64,694,231.96 $

67 8TART

68 A1 Masonry Work

69 1FL 46 days 823 sq.m 302,114.04 III

70 2FL 46 days 823 sq.m 315,249.43 III

71 3FL 36 days 644 sq.m 308,681.73 III

72 4FL 48 days 859 sq.m 295,546.34 III

73 5FL 31 days 555 sq.m 308,681.73 III

74 Mezz. FL. 31 days 555 sq.m 308,681.73 III

75 8tl. Door Frame 92 days 68 set 30,000.00 III

76 Wall Plaster 1,2 ,3 FL 68 days 7,271 sq.m 700,000.00 III

77 Wall Plaster 4,5,Mezz FL 61 days 6,522 sq.m 740,949.00 III

78 A2 Toilet Work w/Janitor

79 -1 FL. T-1, T-2, T-3 [jar 1-17]

80 CB, Wall, Rc counter 32 days 275 sq.m 143,013.33 III

81 W. Tile 28 days 855 sq.m 194,297.65 III

82 Ceiling work 31 days 1,557 sq.m 37,102.50 III

83 Door frame 15 days 11 set 30,000.00 III

84 F-Tile , toilet fixture 58 days 78 sq.m 612,764.11 III

85 -2 FL. T-4, T-5, T-6 [jar 2-01,2-02]

86 CB, Wall, rc counter 32 days 275 sq.m 143,013.33 III

87 W - tile 33 days 1,008 sq.m 230,278.69 III

88 Ceiling work 37 days 1,858 sq.m 44,523.00 III

89 Door frame 12 days 9 set 30,000.00 III

90 F-Tile , toilet fixture 68 days 92 sq.m 720,266.59 III

91 - 3FL. T-7, T-8 (2@), T-5, T-9

92 CB, Wall, rc counter 33 days 284 sq.m 147,626.67 III

93 W - tile 32 days 977 sq.m 223,082.48 III
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10 Item Task Duration Quantity Unit Fixed cost

94 Ceiling work 32 days 1,607 sq.m 38,339.25 III

95 Door frame 12 days 9 set 30,000.00 III

96 F-Tile , toilet fixture 69 days 93 sq.m 731,016.83 III

97 - 4FL. T-5, T-7, T-9, T-10 [ jar 4-

52,4-53]

98 CB, Wall, rc counter 32 days 275 sq.m 143,013.33 III

99 W - tile 32 days 977 sq.m 223,082.48 III

100 Ceiling work 33 days 1,657 sq.m 39,576.00 III

101 Door frame 15 days 11 set 30,000.00 III

102 F-Tile , toilet fixture 63 days 85 sq.m 666,515.35 III

103 - 5FL. T-5, T-7, T-9, T-10 jar-5-

50,5-59

104 CB, Wall, rc counter 32 days 275 sq.m 143,013.33 III

105 W - tile 33 days 1,008 sq.m 230,278.69 III

106 Ceiling work 32 days 1,607 sq.m 38,339.25 III

107 Door frame 15 days 11 set 30,000.00 III

108 F-Tile , toilet fixture 54 days 72 sq.m 569,763.12 III

109 A3 Stair Case

110 - ST. 1 GFL. - 5 FI. (2 @) 153 days 366 m 507,840.00 III

111 Exposed Repair 95 days 628 sq.m 157,000.00 III

112 PVC. Nosing, Mortar & Terrazzo 132 days 172 m 82,560.00 III

113 - ST. 2 GFL. - Mezz. FL. 95 days 670 m 300,955.00 III

114 Stl. Railing 62 days 193 m 100,360.00 III

115 Step & Landing Mortar 81 days 128 m 134,400.00 III

116 - ST. 5 5FL. - Mezz. FL. (5@) 32 days 158 m 28,440.00 III

117 ST-7( Emer. stair) , Lift Motor Rm. 33 days 27 m 8,340.00 III

118 Step & Landing Mortar 46 days 43 m 45,150.00 III

119 A4 Service Core & Lift Lobby

120 GFL. - 5FL. 111 days 3,469 sq.m 55,067.40 III
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ID Item Task Duration Quantity Unit Fixed cost

121 Service Lift Lobby 115 days 359 sq.m 112,530.00 1&

122 Service Rm. EE., Data., 62 days 1,938 sq.m 30,817.53 1&

123 Guest Lift Lobby 63 days 1,969 sq.m 31,322.74 1&

124 Door Panel for EE & DATA RM. 104 days 76 set 200,000.00 1&

125 Door paint 20 days L\S 100,000.001&

126 A5 PW. Work

127 PW Production 63 days 2,662 sq.m 511,104.001&

128 Install 33 days 2,662 L\S 96,200.00 1&

129 GFL. - Mezz. FL. 31 days 644 sq.m 82,436.131&

130 3FL 32 days 665 sq.m 85,184.001&

131 4FL 32 days 665 sq.m 85,184.00 1&

132 5FL 33 days 686 sq.m 87,931.87 1&

133 A6 GYP. Partition

134 Partition 31 days 1,029 sq.m 305,844.12 1&

135 Installation 32 days 1,062 sq.m 316,038.921&

136 M-Stud w/Sht. 1 Side 32 days 1,062 sq.m 316,038.921&

137 M/E Work 33 days

138 Sht. 1 Side w/Joint Plaster 31 days 1,029 sq.m 305,844.121&

139 Mezz FL 32 days 1,062 sq.m 316,038.921&

140 A7 Floor Finish

141 Polished Terrazzo 62 days 1,653 sq.m 800,000.00 1&

142 2-5FL. Corridor 62 days 1,653 sq.m 833,980.001&

143 4FL 63 days 2,592 sq.m 544,320.00 1&

144 5FL 63 days 3,943 sq.m 1,719,955.001&

145 Vinyl Floor Tile "Class Room" 61 days 7,379 sq.m 1,655,525.00 1&

146 Steel Trowel w/Colour" STUDIO" 31 days 910 sq.m 36,400.00 1&

147 GFL. Floor Finish 33 days 898 sq.m 300,770.001&

148 Insullation under GFL 46 days 3,837 sq.m 633,105.001&

149 Granit floor w/step 57 days 961 sq.m 3,386,315.001&
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ID Item Task Duration Quantity Unit Fixed cost

150 A8 Corridor Ceiling 1 - 5FL.

151 Railing 33 days 97 m 213,400.00 $

152 GYP. w/GRC. Rail 31 days 464 m 1,051,200.00 $

153 Exposed Repair w/Primer Paint 61 days 183 sq.m 30,312.33 $

154 GYP cover light 31 days 93 sq.m 289,301.20 $

155 Alum. Perforated Sht. 47 days 141 sq.m 443,595.18 $

156 3FL 31 days 93 sq.m 289,301.20 $

157 4FL 31 days 93 sq.m 289,301.20 $

158 5FL 31 days 93 sq.m 289,301.20 $

159 GYP. Conceal C.5 43 days 279 sq.m 206,460.00 $

160 "Class RM." w/Cove Light 46 days 428 sq.m 299,600.00 $

161 3FL 48 days 2,827 sq.m 678,400.00 $

162 4FL 47 days 2,768 sq.m 663,965.96 $

163 5FL 49 days 2,886 sq.m 692,834.04 $

164 Dome Ceiling 31 days 720 sq.m 607,070.00 $

165 GYP. Conceal w/lnsulation 31 days 720 sq.m 607,070.00 $

166 Viva Brd C 15 77 days 1,154 sq.m 244,330.00 $

167 A9 Joinery Work

168 Steel Door Frame 94 days 69 set 300,000.00 $

169 Wood Door Panel 77 days 57 set 5,000,000.00 $

170 Steel Door Panel 61 days 45 set 2,570,207.00 $

171 Aluminium Door & Window 61 days 163 set 10,225,101.00 $

172 Install 46 days L\S 6,816,734.00 $

173 A10 Canopy 1 & 2

174 Steel Frame 63 days 1 set 70,000.00 $

175 EIFS. Work 93 days 245 sq.m 428,750.00 $

176 J-Panel w/Waterproof 48 days 147 sq.m 257,250.00 $

177 Stl. Bracket,sky light,alum. glass 61 days set 500,000.00 $

178 A 11 Auditorium 1 & 2
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10 Item Task Duration Quantity Unit Fixed cost

179 RC. Step 33 days 1,752 sq.m 36,300.00 $

180 Walling 46 days 925 sq.m 590,850.00 $

181 Ceiling 46 days 690 sq.m 244,330.00 $

182 A12 EIFS. Work

183 Steel Frame 93 days 1,020 sq.m 1,333,333.33 $

184 Metal Stud Frame 94 days 1,031 sq.m 1,347,985.35 $

185 GYP. Fiber, Foam, Base & Finish 92 days 1,009 sq.m 1,318,681.32$

Coat

186 A13 Painting Work

187 Paint for skeleton 46 days 3,185 sq.m 207,025.00 $

188 Primer Paint for M/E Work 183 days 45,297 sq.m 1,730,217.50 $

189 Exterior Spray Paint for GRC. 31 days 7,673 sq.m 1,730,217.50 $

Dome

190 A14 M/E works

191 Mechanical work 245 days

192 Electrical works 256 days

193 Signal work 72 days

194 A15 Inspection & Repair

195 FINISH
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, 0

3. f)l"j'Hlfllntn'llij~f)l"j'YIH1'W (a, m ,b)

f11'i'\11rhrnmJ eJ-:lf11'i'l11-:l1'14~~ ~eJ-:l~fl'.lJl~lf)U'j ~ft'Vlim~ f11'j'l11-:l1'14'lIeJ-:l~eJ\!~'Vl1-:l

fft)~~'~~flt~iJH ~llJ~1eJ~1-:l~ 3.1 ttl'Uf11'j'\11~ln~1f11'i'l11-:l1'U ID - 6 ~eJ-:l1'UPART 1

L(16 -13) lmleJ-:lr1U'i~f)eJiJ'lIeJ-:l-:l1'UPART 1 ijeJ-:lr1U'i~f)eJ'U-:l1'U1'U'i1(J~~tBf.Jflg'U"lBf)t91'U -:l1'U
l1J 9J Q .d. ,. ..:1 ...• 1Cl. .d c..i ~~ 0
~lJniJiJ -:ll'U~m'\1~f) n~~-:ll'UfleJ'Um~ ~fl(JlJu'i'.lJlW~llJ~1'i1-:l'Vl 3.4 n~~lJfft:l~f11'j'Vl1-:l1'U~llJ..

do 0 -=:t...::::t. 0 0 QJ .d. I 0

~1'j1-:l'Vl3.3 ('U1'.lJl~1f)~1'j1-:lfft:l~'lIeJ-:lf11'i'Vll-:l1'U~lfliJ'Vl 15, 16, 21)f11'i'\11mnm'lleJ-:lf11'i'Vll-:l1'U
" ."""'lIJjI jIjI ='t • cJjI '1 "' •••• lIJjI

~fl~-:l ~lJniJiJ~llJ'\11'l1eJ 3.2 ~~t1J'Uf11'j'\11mnm'Vl~eJ-:lf11'i ~'U3 ~f)'I:lW~fleJm ( a , ill, b) ~~ ~fl

~lt'VhtliJ ( 5 ,6 , 81'14) ~lnm'lleJ-:l-:l1'UHm'\1~f) ~llJ..r1~eJ 3.3 ~~ '~~1( a , ill ,b ) t'l'htliJ ( 4 , 5 ,•.
'"QI' d. 9J QJ 9J 9J 11)91' I QJ

61'14) ff1'U-:l1'Ut'VlfleJ'Um~fl1(J'it:liJlJ~llJ'\11'l1eJ 3.4 ~~ ~flm (a, ill ,b ) t'Vllf)iJ ( 0.46 , 0.52 ,

0.60 1'14)f11'iYi~1'jW1lwf11'i'\11~lnm~~eJ-:lfhw-:lt1-:l ~eJ U1'.lJlWm-:l-:l1'U~~~~eJ-:lU1'.lJl~fl t~'i1~

'1 jI .% .d lIJjI.I"" ~ .% ~ 0 '1 jI ~ ~ .% jI '1 jI

f11'j ~"lfm-:l-:ll'U'.lJlf)'lI'UH~-:ll'U'Vl~flu'i'.lJlW -:l1'Uf)~~'.lJlf)'lI'U~llJ f)~~'Vl1~'\1-:l1'Utff'i~t'i1'l1'UU~~ m ~"If
9J ~ 0 d 9J fjJ 0 d 9J 1q QJ ~ QJ

n'j-:l-:l1'U'UeJ(Jm'lh'.lJlw f11'i'Vl1-:l1'Uf)~~'UeJCJ~-:lfl1(Jnmf11'j'Vll-:l1'Uf)~~"lf1eJeJf) ~U fl-:l'U'Uf11'i~fl

jI "" A 0 lIJ.I.I"" "''''' ~ jI "" '1 jI .1 lIJ.ljIn'i -:l-:ll'Ut'lll'.lJlflfln~~ tlJeJ'U1 ~u u{)iJ~-:ll'U f)~~ ~eJ-:llJf11'i11-:lnH'Uf11'i ~"lfnH-:l1'Uu'i~ f)eJiJ ~ufl1CJ

~llJfff)CJfi1~'lIeJ-:liJ1~'Vl~
'jJ, I f

~1f)f11'i'\11~lnm'Vi-:l 3 ~1 fi '~'.lJl~llJ~1'i1-:lfi 3.5 n~~ijf11'i~flt~CJ-:lih~iJ~llJm~fi

3.1 lflCJ'l..r-:l1'U'l11~llJih~iJ-:l1'U ~~'~-:l1'U'~niJiJ~ij~ltQ~CJf11'i'l11-:l1'U ( te ) rvhtliJ 61'14 ~lnm
o d I QJ QJ , 0 d I QI QI 0

f11'i'Vll-:l1'U~m'\1~m'Vl1f)iJ 5 1'14n~~mnmf11'i'Vll-:l1'Ut'VlfleJ'Um~t'Vllf)iJ 1 1'14 'i1lJnmf11'j'Vll-:l1'U
.d 'Q.I QI..c::t,J:.i. A Q 0 QI .c::.i Q.I

~lf)~fl A ~ D ~llJm~'Vl 3.1 t'Vllf)iJ 12 1'14 11if11'i'\11mnm'lleJ-:l-:l1'UeJ'U"l f)~~'Vll~f)'I:lW~tfl(Jdf)'W

"~eJ 'l~~eJ\!~'Vll-:l fft)~ttl'U~'U!l'U f11'j'\11~ln~1 (~eJ\!~'Vll-:lfft)~ ell ~ijfl11lJn~f)~1-:ltl'U 'U~llJfff)(J

m~'lIeJ-:ln~~~iJ1~'Vl) trleJ'~~lnm'lleJ-:l-:l1'WU'i~ f)eJiJU~1 (Sub Task) trleJ~fl-:l1'UU'i~f)eJiJ'l..rij
Q.I QI'" QI 0 d lIJ'jJ 0 OJ A

fl11lJfflJ~'U1i~llJ~f)'I:lW~f11'i'Vl1-:l1'U f)~~ ~m1m'j1lJ'lIeJ-:lf11'i'Vll-:l1'U'\1~f) (Main Task) n~~tlJeJ

U1-:l1'U'\1~f)~1-:l"l '.lJlj;'~h~iJfl11lJfflJ~'U{niJiJ lfl'i-:l~lCJ ( Networks ) n~~~~~ '~nm'i1lJ'lIeJ-:l lfl'i-:l

"
f11'i ( Project Duration ) ~~'l111'\1~~nmn~1tff~~'lIeJ-:l lm-:lf11'i'l'U'u'U~eJ'U'lIeJ-:lf11'j11-:lnH'U01nm

jI ~ 'r lIJ' '" "'.1 0'''' ~ jI lIJ.I jI cJ "" 0' 'I'
n~1tff'i~'lIeJ-:l ~flHf11'j ~lJ~Hf)iJ1~Qu'i~ff-:lfl fleJ m'j~"lf1 ~u ell~~eJ-:llJf11'i1tm1~'\1nH'U-:l1'U ~'\1lJ

t~ mH'iJ t1 ~ 1f1l'j 'l11-:l1'141..r ~ 'i -:ltliJ fft1Jt1J1'\1~ mff~ ~t~1f)',h fft1Jt1J11fl CJ~eJ-:lijf11'j itfl'j1~ ..1ufiJ

tU~CJ'Um-:l-:l1'U(Man Power) '\1~eJlflH~lCJ-:l1'U (Network) rieJ'UU1nH'U-:l1'U'u'l~-:l1'U
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, •••.£'I~Ll\IIv ••• ,

3.1 fll1'Hlfllrlt'l1'fl!'U'U ru &~UJlfl'flql'lfll (m)

m'j'l.h~'.I.J1tlmmflTi'thnu (Time Estimation)

1J~1Jlru~lU

~lU1U'VIr'WfJ1m X ffil~hH'.I.J1ru~lU~Yh'~

" .mU1W.Jm ~fl ~lU1U~lU't1~'I11JflYi~~~fl~'Yll .
o <v <!I?t <!I <!I 01 ?t

- fJl'U'JUfl1'f1fJ1f11 flfl ~~t1Jum ~~lU'lJfl~flU~lU'I1'jfltmfl~ ~m tt(l~m~t1JUm'j'j11J
" .

't1~m ~~lU'j11Jtfl1fl~.om t'W'jl~m'j'Yll~lU1J1~1J'j~ tfl'VIhjffl'.1.J1'jflisNuH~lUflU '~fl~1~t~r.J1 t'lfU
~

~lU~Wfltff1t'lJ1J"'1{l"'1

- griiiimU1W.Jmfi,h7vli-Ju ~flfl111Jffl'.1.J1'jfl~'Yll~lU'~U l1U

~1fl~1~ 3.1 m'j'l11t1mm'j'Yll~lU'lJfl~ ID-6 ~fl~lU PART 1 L (16-13)

.
'fl'i'WUlfl1m <tiih~l'U,h "" ••• 0

'ti'Ul'I'lJa~~l'U'fl'fl1 'HlmU 'Hft
q

.•.• ,ojV1U .•.•
'\ll'\nt!

,
U'j,Hlt! Ifl18'11101 'lI~ 11t!10

"
15

...
'j f1lJ1J1.'1~-~lUt'VIflflUm~ 30 1 1 30-40 mJ.1J

'"flflum~

"16
~ Ql191

-~lU~f1~~ 1JUUU 1 8 5-8 ~'j1J.

21
~ ""-~lU !}.lflt'l1{lfltff'j1J 1 8 180-250 flfl ...

d
3.4 ~1fl~1~1J~'.I.J1ru~lum~r.J~l'jl~'V1

,
ID flt'ltl

q

,
'H'Ula

5 S1 Found 1 ST Floor

72,000 flfl. 180-250

30-40 {l'lJ.1J/'il'1J/30flU

6.5 ~'j1J.

215 flfl.

35 {l'lJ.1J/'il'1J.

~'j1J.llU/flU

flfl.llU/flU

5-81,807 ~'j1J.
~

- ~lU!}.lflt'l1{lfl..

PART 1 L (16-13)

- ~lU '~UUU

6



71

, 1iI 91
3.2 't'ilfllnin'll8-3-31'\.,\ !llU'lJ'lJ

1.) 111f11t'Hn~~n'ULlIL~mf\(f11m)

5+8

2

2 '"5-8 'JJ/ fl'U / 1'U

2 '"6.5 'JJ/ fl'U / 1'U

" " "- ~,nr'UlIjmw~l'U'Vi~ff'U

-lIjmw~1~L~~1~~V1'U

-lIjmw~1'U~yhL~~V1'U

2
1,807 'JJ

46 fl 'U

2
46 X 6.5 'JJ

299 'JJ2

- rnnyh~l'U 1,807

299
<l.I

6 1'\.,\
,

fll (m)

5 2 '"'JJ / fl'U / 1'U

-nmyh~l'U

46

46 X 5

230

1,807

230

8

2
'JJ

2
'JJ

<l.I ,
1'\.,\ •••••••••••• (fll b)

f11ffi)~

-lIj'JJ1Wfl'U~1'U~1~~V1'U

-nmyh~l'U

8

46

46 X 8

368

1807

368

5

2 '"'JJ / fl'U / 1'U

2
'JJ

2
'JJ

<l.I ,
1'\.,\ ••••••••••• (fll a)
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3.3 111fllnt11'll6~~1'W~fU'tU1n

1.) '\11fllnm~til'WhJ1~'1J1fl (fll m)

" "
-U1'JJ1W'llU~'liYU

-U1'1J1Wil'lm~fl~V lU

180 - 250 flfl./flU/1U

180 + 250

2

215 flfl. / flU /lU

72,000 flfl.

67 flU

67 x 215

14,405 flfl.

72,000

14,405

5
OJ ,

1'W ••••••••• (fll m)

67 x 180

12,060 flfl.

72,000

12,060

fllffO~

-U1'1J1W'111'1m~fl~l ~~V1U

-U1'1J1W'llU~yh L~

180

67

6

flfl. / flU / lU

OJ ,

1'W ••••••••• (m b)

fllffO~

-U1'1J1Wil'lm~ fl~l ~~V1U

-U1'1J1W'llU~yhL~

250 flfl. / flU / lU
67 flU

67 x 250

16,750 flfl.

72,000

16,750
OJ ,

4 1'W•••••••• (m a)
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"••• 91 _<If'
3.4 ~ltU'Vlfl6'h1fl'ifl~lU'itllJ~1;l~ (Concrete Pump Truck)

1) '\11~1rHn~~il'UhJl~lJ1fl (~1 m)

.. '"m~l!mJ

30-40

30 + 40

2

3
'lJ / 30fl'U / ''If'lJ.

" "
- 1l~'lJ1W,n'U11~ff'U

3
35 'lJ /30 fl'U / ''If'lJ.

3
440 'lJ

30 fl'U

-nmVh'll'U

35

440

35

3
'lJ / ''If'lJ.

13 ''If'lJ.
QJ ~.!'t Q.,/ ,

0.52 1'h1 (f1~!lJ'hIl1'h1) ••••••( fI1 m)

3
30 'lJ / 30fl'U /''If'lJ.

1l~'lJ1Wfl'U~1'U

nm'Yll'll'U

30 fl'U

440

30

17 ''If'lJ.

0.60 l'U (fl~tiJ'hIl1'h1) ••••••( fh b)
I d d t

3.) '\11mb'Hn'l1'U~1:Y'Hl~'j1"l~(ma)

3
40 'lJ /300'U/"lf'lJ.

nm'Yll'll'U 440

40
11 ''If'lJ.

QI ~ QI .Q ~I QJ ,

= 0.46 1'U (fl~ 1 1'U) (f1~!lJ'hIl1'h1) ••••••( fI1 a)
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.•.
b te = a+4m+bm)fl~'nl a m

6

1. ~1'W'~mJ'lJ 5 6 8 6
oj

6 52. ~l'W~fH'\n'lfl 4 5
OJ

d

1 13. ~l'Wt'\'1f1v'Wm~ 1 1

5-6-8 4-5-6 1-1-10--~~0-----~0---~0

,
PART 1 L (16-13)Uftfl~fll a, m , b 'llV~ftlfNl'W

" 'il~U~ltft~'ilt~T,!f1 (Optimistic time)
.•. ....

5+ 4 + 1
....

fl'ilm'J'lJ'\'1~3 10 1'W

".•. ....
'il~til'W'1J'~'lJ1fl~f1 (Most Likely time)

....
fl'ilm'J'lJ'\'1~3 6+5+1 12 1'W

" 'il~U~ltft~'il~l~f1 (Pessimistic time)f1'ilm'J'lJ't1~3 8+6+1 15
....
1'W

" ,
~~,:r'W nmfl1'J.y]l~l'W'llV~f1'ilm'J'lJ PART 1 L (16-13» ~l'lJm'Jl~'¥i 4.1
4 ad • t:9 0 tq ~ I

'il~'lJfI1nm (a, m, b ) flV (10,12,15) U{l~fl1'JfI1'W1W'il~LflfI1te=12
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4. ;;'W(1)ij'Wf)l'jrlijff~',,~ (Construction Sequence)

• 'JJ 'JJ

~ ';nl1m'H~ t1'W'j 11J til w)1m'j.viii~u'VI'j ~f1[;11JU'j~m:)'lJ~';w<if'Wmm'j 5 <if'W!![;1~
'JI 'JI 'JI, 'j/ ,

Q.I Q.I dt.:::l ....1 ~ Q.I d.~ ..:t. I

91'Wmltl 1 91'W'j11J'W'W'VItll'fll'j23,324 ~'j .1J.!m~~lJ'VI'j~tll'fll'jt1J'W[;1f1'lJW~'VI'j~f1[;11J!![;1~1J'W'W'VI!!~
'JJ 'JJ...... ""

[;1~91'W~~'W:

3,905 ~'j.1J.

3,607 ~'j.1J.

3,055 ~'j.1J.

3,371 ~'j.1J.

3,711 ~'j .1J.

3,598 ~'j.1J.

2,107 ~'j.1J.

23,324 m .1J.

• • 'JJ

~UmWtfljfl~ijfl.vil~ffll1i'mJ'Wri~lff~f1l'jntH,.rl~l~iif1l'j~~~~ Tower crane 2 91~
j1 , j} •

1~t1ii!!'ll'Wm1i'rYii 50.00 1J. !![;1~53.00 1J.~'W.vif1l'jYll~1'W<if'W.vil1~iif1l'j!!ti~flflmi'J'W 5 ri1'W'll'Wl~

'llfl~~'W~H~[;1~ri1'Wii'll'Wl~ hi!'Vhti'W ~'Wmjti'lJ~f1'lJW~'llfl~ lf1'j~ffrl~'VI1~lrY1m'j:iJ toM'WPART ~.•
1 t~1J~l'W~ Line 16 - 13 t'W'jl~~~!!ti~ri1'W~1J1J'llfl~ ltl~.u'Wl~ H[;1~U~mW'llfl~~l'Wt'VIflfl'Wf1~~

¢lfl~iif11'j'vh~1'W~miifl~tm~Yll1,rtff~llt~t1~1'Wt~t111'Wri1'W'llfl~~1'W PART ~ 1 tm~ri1'W'llfl~~1'W

'JJ 'JJ •
~ .:::::t. ~ Q.I d. ot::i

!!'W1f1~f1l'j11~HN'W~1'WU'lJ'lJff1t1~1'W1f1q~(Critical work) ~l'W'llfl~'W'W91'W'VI1,2 1l~1J

o 'l~1 J d="t '" '" ",,A ~ 'l~ 1 ~f11'jf1ll1'W~ tl1ff1'W'llfl~'W'W'VIt1J'W PART 4,5 ttJ'W~1'W1f1q~m'Wfl~fl~f11'j tl1~l'W m~ff'jl~

i'W~ 1 1l~¢lfl~U"1tff~1l~11JHN'W~1'W~tlll1'W~ H t~fll,r~l'Wi'W~ 2 t~1Jl~~l1J~'W~fl'Wf1l'jnflffrl~
'JI 'j/. ,

'j11J t)~~'W<if'W~'WG') .viiif1l'j tlll1'W ~ri1'W~1'Wlf1q ~ 11~11JUN'W~1'Wf1l'jYll~l'W nflffrl~'VI W~ ~1l~lti
~ • fjJ , ,fjJ ~ I fjJ ~ a

!l11Jfl'Wf1l'jf1flff'jl~'VI1~H'W1'jl'lJ t91'Wtll'fll'j 1H~l'W ~1'Wf1flff'jl~'VI1~ff~ 91'W~1~G')1l~~fl~!![;11tff'j 11.•
'JJ 'JJ

o fjJlIJ'dd OGJfjJb]t 0' 'jJ.l:!tQ.l ll]~ I c:t

fI1t1f1ll1'W~f1l'j t'W'jl~m t1Jtff'jllf1ll~'VI1tl1 t1Jfflm'jtl'Vl1f1l'jf1flff'jl~'W'W91'W'lJ'Wt~ !!~tllfll'jt'jtl'W
'JJ 'JJ

'j 11Jii f1l'j !!ti~ri1'W.w'W'llfl~!!~[;1~<if'Wflflmi'J'Wri1'WG') !!~ ~¢lfl~i' f1'lJlnmf1l'j'Vll~ l'W!l1ij fl'Wtll'fll'jbl ~
'JJ •

~11u ~~!!ff~~1'WfI1'W.vi3.2 - 3.9
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16

PART 2
LlNE( 13-11)

13

PART 1
LINE( 16-13)

4

PART 3

PART 2
L1NE( 13-10)

13

PART 1
L1NE( 16-13)

16



PARTS
L1NE( 5-3)

5

77

PART 3

16

PART 2
L1NE( 13-10)

13

PART 1
L1NE( 16-13)

PART 5
L1NE( 5-3)

5

PART 3

16

PART 2
L1NE( 13-10)

13

PART 1
L1NE( 16-13)



PART 4
LLINE( 8-5)

5

PART 5
LIN E( 5-3)
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PART 3

PART 2
LIN E( 13-10)

13

PART 1
L1NE( 16-13)

16
r iI " tI

do QI ,gJ 4: QI

.fllVfVl3.6 'll'U~6'UflTHl6ff·n:.l ')'f'U'ti''U5

4

PART 2
LLlrE( 12-8)

12

PART 1
LitlE( 16-12)

," " "
.fll')'ffi 3.7 ;r'U~6'Ufl1'jfi6ff~1-:.1-n'Uw~mJ

4

PART 2
LLltIE( 12-8)

12

PART 1
LItlE( 16-12)
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5. U'W1\1Hfll'j11':)UN'W~'JfH\1fl'nt1 PERT 1~t11'vhhufl'j1J Microsoft Projec 98

lu fl1~11~H~U~';Wt'VlfliJfl PERT ~flfl1~ul~hncnm~l'Jlu fl1~yh~lU 'lm~f)\1m~lJ

(Task) ~ .•n1~~llJ~1mh~~1~1~~ 3.5 1J1t9Jl'JUCl~luhhHmlJ MP. 98 1~l'J.w1)1~Wl~llJfl11lJ

ff1J'WU1i'IJfl~fl1~Vh~lU (Link) ~1~G') l..r\lfl~fl~~llJfl~lJ~lU'l1tlfl (Main Task) HCl~~lU~fl~

dlll!ll'" "'. Ill!ll!ll(Sub Task) 'Vlt~'JJfl1~\1~flCJlJ~lUn~~Cl1
.oQ QJ' ~.oC), ~ gJ ot::l

HU1fl~'l1Clfl'IJfl~fl1~11~H~U~1m'VlflUfl PERT flfl fl1~C1'~1~C1'1l'J~lU1flq~
'JJ 'JJ

(Critical Path) lU,jU~flUfl1~11~H~U'lJU~U m~1i'C1'1l'J~U1flq~ihYil'J~C1'1l'J~lU~~l'J1~'Yl~l~\1~Yil

1..rtf)~fl11lJijiJ~~ -ff'Vliifll'YllU fl1~fl1t1fJlJ t~flU lH~U~lU 1iJl.rt U fl1~iJa'l1'~~lU 1)~~ fl1~11~H~U

~lU 1..rtf)~C1'1l'J1flq~'JJlflfl'h 1 C1'1l'J1)~Yil1..rtf)~t1t1J'l111~ ~'Yl~1~t.afl~\11flfl1~Yil~lU~t~U~lU
~ 'jJ 0 gJ QJ , d oG\gJ~ G)gJQJ #I 19J5't
1flq~\1~~fl~'Vl1'Yl~fllJflU1J1flml 1 ~lU fl\1~'Vl1tmfl~fl1~ t'lf'Vl~'Yll'Jlm~uU2 ~'Vl1 m~UUfl1~

o '" '" '" Q !lI 'l!ll '" '" ..:,11 Ill'O ~'Vll~lUClfl'l!JW~~~l'J1flUfl\1~~fl~ t'lffl1~Cl~'VlUHCl~t1~'l11~fl1~\1~fl1~~'YllJ'lJU~l'J tlJ \11tuU
o dQJ' o.J do ~ d d ",I gJ

1)lflH~U~lU\11Clfl~'Vl\1~'Vll'IJU\1~lJC1'1l'J~lU1flq~(Critical Task) lJC1'1l'J~lUt~l'J1HCl~1J~~flfltl~1l'J
'JJ 'JJ

'" '"~lU ID - 4, 9, 10, 15, 16,24,25,26, 31, 32, 33, 38, 39, 40, 69, 72, 77, 179, 180, 181 ~1lJ'Vl~C1'U
• 'JJ

20 f)1)m~1J'Vh~U~lU1flq~1)lflf)\1m~lJli~'l1lJ~ 195 f)\1m~lJ'l1""fl (Main Task) ~1'JJnmfl1Hifl
'JJ 'JJ

C1'~l~li~-ffU5071U (~llJ~l~l~ 4.1) t~U~hfllU1W ( te )nCll~llJH~U~lU HCl~fl1~ riflC1'~l~lm~

fl1~H~1tC1'~\1\1~~\1~1~nm 530 1U ~1lJnm~ch~1\11flH~U~lUrvhntl 23 1U f111').ri1lJ.wu1i'IJfl~
'JJ

fl1~Yil~lU (Link) ~1~G')lUH~Cl~f)\1m~lJ HC1'~~l~l'Jl~ GANTT chart, PERT chart ~~~fl 1iJil
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,
"'"'U1111 4

•••• J
1. fll'll!fl'll~'t'i PERT

!rtfl1~iif11~ ~~mj~f)~)J~l'W'\1~f) (Main Task) HCl~~l'W~fltl(Sub Task) UCl~'\11~hnm

'lJfl~f11~V\l~l'W(a, m , b) ~1)J~1fl~1~ 3.1 UCl~thu'fl)JClmCl~l'W~l~l~~ 4.1 !~flf11~f11'W1tu'\11fil.•.

te fiflfilm~tl'IJfl~nCll~l.n'Wf11~V\l~l'W ~1~fil a = 10, m =12, b=15 fil te= 12 (~1~1~~ 4.1 ID 6)

1~tlf11~U'Yl'Wfil'illf)~~~'\11fil mean time !m~1~fil'fl11)JUth1J~1'W = 0.69 (fifl fil'fl11)JU~f)~1~
9J I" , <j)

Q/ t::I •• QI 0 0 d. QI QI ~ ~ Q.I

'lJfl~ Task 'W'WG')'YlU~f)~l~'illf)'fl1 te 'W'WG'))'Yllf11~'fl1'W1tuU'l.J'l.J!~tl1f)'Wf)'l.Jf)'ilm~)J(Task) fl'W'Yl~

'\1)J~ ~1)J~1~1~~ 4.1 'il~1~filJ}.lCl~1)J'lJfl~ffltl~1'W1f)q~(Critical work) ~!rJ'Wfil te = 5071'W UCl~

1~fil'fl11)J!rltl~!'l.J'W!vhn'l.J 161'W

.., "" "i ''JI '" 'JI 'I 'JI
'fl11)J'\1mtl'IJfl~ te = 507 1'W 'flfl !'fl~~f11~f)flff~1~m'fl1~!~tl'W~1)J'il~~fl~ !G)H1mf11~

tiflff~l~!vhn'l.J 507 1'W 1~tl'il~ii~1'W1f)q~!'¥hn'l.J 20 ~1'W~l)J~uff~~l'W Gantt Chart 'illf)~l~l~~
"i o;:So;:S,d 'JI'l'JI .., o;:S'JI 'JI'l'JI .., ""

4.1 !'fl~~f11~'il~!ff~'ilL~1'Yl,,!~~fl~!G)fnm 350 1'WUCl~!ffnG)fl,,!fl~fl~ bG)f!1m699 1'WUCl~)J'fl1nm

~!rJ'W11J1~mf)~ff~ 4981'W 'illf)
q.

'" ,~1~1~'Yl 4.1 f11~'\11'fl1nm

6

10 Item. JOB NAME

MAIN HALL BLDG.

a m
MEAN TIME

b _~2=t-- aJ2t = a+4m+b ve
6

2 STRUCTURE WORK

3 START

4 Piling work ZONE 1 51 73 102 74 72.25

5 S1 FOUN. 1ST FLOOR

6 Part 1 L (16-13) 10 12 15 12 0.69



.
~l'n~Yi4.1fll'j'\11~hm'l1( ~V )

111

MEAN TIME

10 Item. JOB NAME a m b a
2=FJ2t = a+4m+be

6 6

7 Part 2 L(13-11) 12 17 24 17 4.00

8 Part 3 L(11-7) 8 12 17 12 2.25

9 Part 4 L(7-4) 8 12 17 12 225

10 Part 5 L(4-16) 8 12 17 12 2.25

11 82 2 NO FLOOR

12 Part 1 L (16-13) 12 17 24 17 4.00

13 Part 2 L(13-10) 14 20 28 20 5.44

14 Part 3 L(10-7) 13 18 25 18 4.00

15 Part 4 L(7-4) 10 14 20 14 2.78

16 Part 5 L(4-16) 8 11 15 11 1.36

17 83 CANOPY

18 Part 1 L (16-1) 11 15 21 15 2.78

19 Part 2 L(8-9) 11 15 21 15 2.78

20 84 3 RO FLOOR 0.00

21 Part 1 L (16-13) 8 12 17 12 2.25

22 Part 2 L(13-10) 10 14 20 14 2.78

23 Part 3 L(10-8) 7 10 14 10 1.36

24 Part 4 L(8-5) 8 12 17 12 2.25

25 Part 5 L(5-3) 10 14 20 14 278

26 Part 6 L(3-16) 7 10 14 10 1.36

27 85 4 TH FLOOR

28 Part 1 L (16-13) 10 14 20 14 2.78

29 Part 2 L(13-10) 7 10 14 10 1.36

30 Part 3 L(10-8) 8 12 17 12 2.25
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112

6

10 Item. JOB NAME a m
MEAN TIME

b _~2=t-- aJ2t = a+4m+b ve
6

31 Part 4 L(8-5) 10 14 20 14 2.78

32 Part 5 L(5-3) 7 10 14 10 1.36

33 Part 6 L(3-16) 8 12 17 12 2.25

34 S6 5 TH FLOOR

35 Part 1 L (16-13) 10 14 20 14 2.78

36 Part 2 L(13-10) 7 10 14 10 1.36

37 Part 3 L(10-8) 8 12 17 12 2.25

38 Part 4 L(8-5) 10 14 20 14 278

39 Part 5 L(5-3) 7 10 14 10 1.36

40 Part 6 L(3-16) 6 8 11 8 0.69

41 S7 MAZZ FLOOR

42 Part 1 L (16-12) 8 12 17 12 2.25

43 Part 2 L(12-8) 8 12 17 12 2.25

44 Part 3 L(8-4) 8 12 17 12 2.25

45 Part 4 L(4-16) 8 12 17 12 2.25

46 S8 RC FOOF DECK

47 Part 1 L (16-12) 8 11 15 11 1.36

48 Part 2 L(12-8) 8 11 15 11 1.36

49 Part 3 L(8-4) 8 11 15 11 1.36

50 Part 4 L(4-16) 8 11 15 11 1.36

51 S9 ROOF WORK

5~' S9.1 Fabrication skele. 85 122 171 124 205.44iI..

53 S9.2 Skeleton erection 22 31 43 32 12.25

54 S9.3 J- Panel slab 18 26 36 26 9.00
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113

MEAN TIME

10 Item. JOB NAME a m b cr2=~J2t = a+4m+be

6 6

55 S9.4 Roof sheet wlinsullation,flashing 32 46 64 47 28.44

56 S10 DOME WORK

57 S10.1 Casting GRC 64 92 129 94 117.36

58 S10.2 GRC Doom install. 21 31 42 31 12.25

59 S11 EXTERIOR WALL

60 S11.1 STL for EIFS 54 77 108 78 81.00

61 S11.2 InstallL EIFS 64 92 129 94 117.36

62 S12 M/E PIT 32 45 63 46 26.69

63 S13 DRAINAGE & EARTH WORK 75 107 150 109 156.25

64 FINISH

65

66 FINISHING WORK

67 START

68 A1 Masonry Work

69 1FL 32 45 63 46 26.69

70 2FL 32 45 63 46 26.69

71 3FL 25 35 49 36 16.00

72 4FL 33 47 66 48 30.25

73 5FL 21 30 42 31 12.25

74 Mezz. FL. 21 30 42 31 12.25

75 Stl. Door Frame 63 90 126 92 110.25

76 Wall Plaster 1,2 ,3 FL 47 67 94 68 61.36

77 Wall Plaster 4,5,Mezz FL 42 60 84 61 4900

78 A2 Toilet Work w/Janitor
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114

6

10 Item. JOB NAME a m
MEAN TIME

b _~2=t-- aJ2t = a+4m+b ve
6

79 - 1 FL. T-1, T-2, T-3 [jar 1-17]

80 CB, Wall, Rc counter 22 31 43 32 12.25

81 W. Tile 19 27 38 28 10.03

82 Ceiling work 21 30 42 31 12.25

83 Door frame 11 15 21 15 2.78

84 F-Tile , toilet fixture 40 57 80 58 44.44

85 - 2 FL. T-4, T-5, T-6 0.00

[ jar 2-01,2-02 ]

86 CB, Wall, rc counter 22 31 43 32 12.25

87 W - tile 22 32 45 33 14.69

88 Ceiling work 25 36 50 37 17.36

89 Door frame 8 12 17 12 2.25

90 F-Tile , toilet fixture 47 67 94 68 61.36

91 - 3FL. T-7, T-8 (2@), T-5, T-9

92 CB, Wall, rc counter 22 32 45 33 14.69

93 W - tile 22 31 43 32 12.25

94 Ceiling work 22 31 43 32 12.25

95 Door frame 8 12 17 12 2.25

96 F-Tile , toilet fixture 48 68 95 69 61.36

97 - 4FL. T-5, T-7, T-9, T-10

[ jar 4-52,4-53]

98 CB, Wall, rc counter 22 31 43 32 12.25

99 W - tile 22 31 43 32 12.25

100 Ceiling work 22 32 45 33 14.69
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MEAN TIME

10 Item. JOB NAME a m b a2=~J2t = a+4m+be

6 6

101 Door frame 11 15 21 15 2.78

102 F-Tile , toilet fixture 43 62 87 63 53.78

103 - 5FL. T-5, T-7, T-9, T-10

104 CB, Wall, rc counter 22 31 43 32 12.25

105 W-tile 22 32 45 33 14.69

106 Ceiling work 22 31 43 32 12.25

107 Door frame 11 15 21 15 2.78

108 F-Tile , toilet fixture 37 53 74 54 38.03

109 A3 Stair Case

110 - S1. 1 GFL. - 5 FI. (2 @) 105 150 210 153 306.25

111 Exposed Repair 65 93 130 95 117.36

112 PVC. Nosing, Mortar & Terrazzo 91 130 182 132 230.03

113 - S1. 2 GFL. - Mezz. FL. 65 93 130 95 117.36

114 Stl. Railing 43 61 85 62 49.00

115 Step & Landing Mortar 56 80 112 81 87.11

116 - S1. 5 5FL. - Mezz. FL. (5@) 22 31 43 32 12.25

117 ST-7( Emer. stair) , Lift Motor Rm. 22 32 45 33 14.69

118 Step & Landing Mortar 32 45 63 46 26.69

119 A4 Service Core & Lift Lobby

120 GFL. - 5FL. 76 109 153 111 164.69

121 Service Lift Lobby 79 113 158 115 173.36

122 Service Rm. EE., Data., 43 61 85 62 49.00

123 Guest Lift Lobby 43 62 87 63 53.78

124 Door Panel for EE & DATA RM. 71 102 143 104 144.00
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116

MEAN TIME

10 Item. JOB NAME a m b
a

2=FJ2t = a+4m+be

6 6

125 Door paint 14 20 28 20 5.44

126 A5 pw. & GYP.

127 PW Production 43 62 87 63 53.78

128 Install 22 32 45 33 14.69

129 GFL. - Mezz. FL. 21 30 42 31 12.25

130 3FL 22 31 43 32 12.25

131 4FL 22 31 43 32 12.25

132 5FL 22 32 45 33 14.69

133 A6 GYP. Partition

134 Partition 21 30 42 31 12.25

135 Installation 22 31 43 32 12.25

136 M-Stud w/Sht. 1 Side 22 31 43 32 12.25

137 M/E Work 22 32 45 33 14.69

138 Sht. 1 Side w/Joint Plaster 21 30 42 31 12.25

139 Mezz FL 22 31 43 32 12.25

140 A7 Floor Finish

141 Polished Terrazzo 43 61 85 62 49.00

142 2-5FL. Corridor 43 61 85 62 49.00

143 4FL 43 62 87 63 53.78

144 5FL 43 62 87 63 53.78

145 Vinyl Floor Tile "Class Room" 42 60 84 61 49.00

146 Steel Trowel w/Colour" STUDIO" 21 30 42 31 12.25

147 GFL. Floor Finish 22 32 45 33 14.69

148 Insullation under GFL 32 45 63 46 26.69
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MEAN TIME

10 Item. JOB NAME a m b
a

2=FJ2t = a+4m+be

6 6

149 Granit floor w/step 39 56 78 57 42.25

150 A8 Corridor Ceiling 1 - 5FL.

151 Railing 22 32 45 33 14.69

152 GYP. w/GRC. Rail 21 30 42 31 12.25

153 Exposed Repair w/Primer Paint 42 60 84 61 49.00

154 GYP cover light 21 30 42 31 12.25

155 Alum. Perforated Sht. 32 46 64 47 28.44

156 3FL 21 30 42 31 12.25

157 4FL 21 30 42 31 12.25

158 5FL 21 30 42 31 12.25

159 GYP. Conceal C.5 29 42 59 43 25.00

160 "Class RM." w/Cove Light 32 45 63 46 26.69

161 3FL 33 47 66 48 30.25

162 4FL 32 46 64 47 28.44

163 5FL 34 48 67 49 30.25

164 Dome Ceiling 21 30 42 31 12.25

165 GYP. Conceal w/lnsulation 21 30 42 31 12.25

166 Viva Brd C 15 53 76 106 77 78.03

167 A9 Joinery Work

168 Steel Door Frame 64 92 129 94 117.36

169 Wood Door Panel 53 76 106 77 78.03

170 Steel Door Panel 42 60 84 61 49.00

171 Aluminium Door & Window 42 60 84 61 49.00

172 Install 32 45 63 46 26.69
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MEAN TIME

10 Item. JOB NAME a m b cr2=~J2t = a+4m+be

6 6

173 A 10 Canopy 1 & 2 0.00

174 Steel Frame 43 62 87 63 53.78

175 EIFS. Work 64 92 129 93 116.64

176 J-Panel wlWaterproof 33 47 66 48 30.25

177 Stl. Bracket,sky light,alum. glass 42 60 84 61 49.00

178 A 11 Auditorium 1 & 2

179 RC Step 21 30 42 31 12.25

180 Walling 32 45 63 46 26.69

181 Ceiling 32 45 63 46 26.69

182 A 12 EIFS. Work

183 Steel Frame 64 91 127 93 110.25

184 Metal Stud Frame 64 92 129 94 117.36

185 GYP. Fiber, Foam, Base 63 90 126 92 110.25

186 A 13 Painting Work

187 Paint for skeleton 32 45 63 46 26.69

188 Primer Paint for M/E Work 130 180 250 183 400.00

189 Exterior Spray Paint for Dome 21 30 42 31 12.25

190 A14 M/E works 0.00

191 Mechanical work 169 241 337 245 784.00

192 Electrical works 176 252 353 256 870.25

193 Signal work 50 71 99 72 66.69

194 A15 Inspection & Repair

195 FINISH

Critical sum 350 498 699 507
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TIME TOTAL OF CRITICAL PATH (t e ) = 507 days t L + t M + tQ + t v+ t w+····t, S

VARIANCE OF CRITICAL PATH (V T)P = 270 days V tL + V tM + V tQ + V tV + .

STANDARD DEVIATION = 16 days

.
Q> • ""

'\9Il~EJ1~'Vl4.1

"o 'I' d'l' 'JI Q 'I Q> II) 'JIQ> ""
'fl1U1W111t~mff'Vl t'fl':i~m':i'il~UmLff'H} mrJ tU 520 lU t~~~U:-

ST = 520

ET = 507

Z = 520 - 507

= 13

16

= 0.81
j.I I '" I

'"l1nrl1r1-.3WUVlL~r1'I1Jn~ f11 z = 0.81 nWUVl = .7910 viT'fl 79.10 %

~,nrut'flm'11~tr1Nmr'"l:::LL~'1L'11r'"l n1tJLU 520 1U nf11LYl1ntJ 79.10 %

507 520
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~1mh~~ 4.1 ti'lt1mm'HiertY~l~~l'lJff\1J\1Jlfh'\1'W~In,rw51~'tY~'ilml'Jl'W5201'W'il~

~tJ~lim'jf11'W1Ul'\11filfl11'lJli1tJmrYl'WflTJ"~'tY~'il~1'W'illfl~" m'jf11'W1Ul'il~li 1tJm'tY~lm ~m'j 'il~

U~1~'tY~'ill'W5201'Wlifil~'Vhfiu 79.10%

~~,r'Wti'1~tJ~m'jl'\11m~mm~1~'tY~'ilml'Jl'W520 1'W~l'lJffUJOJ1ti'11ti~tJ~m'Jri~
" "

1m ~m'j U'W1'Vll~m'j'v'h~1'W'il~~tJ~~~'lJtl'j~ff'Vl~m~m'j'vh~l'W1~ml!~1~~1'W~~~'W1flq~Ul.~~
'JI 'JI 'JI 0 '" d ,I 0' ~ 'JI 'JI ,

~'j1'il'tYtJufl11'lJm1'\1'Wl'\JtJ~~l'W mm'j'Vll~l'W'il'j~'lJ~1JtJ'j~G]f'Wfl11'lJm1'\1'W1'\JtJ~~1'W'lJ1flfl11U~'W

~1'W~li 1tJm'tY~1fl'j ~m'j 'il~U~1~'tY~'il~l'lJ~tJ~m'ju~ti'11ti'tYl'lJl'jm~'lJtl'j~ff'Vl~m~m'jvh~1'W1~

H'W1'Vll~m'jd~~lW)~~tJ~Ul'lJ11.rl'Wm'j~~ff'Wl'il'illfl~hf11'W1Ulte = 5071'Wlifl11'lJ~~'W1tl1~11

1m~m'j'il~,h~lfll1U~'W~11~H~1'lJU'W1fi~m~~ 2.6 ~tJ fil te lifil'lJ1flfll1fil m ~~~~'W~'W

!1'Wl'Wm'j~~ff'W1'il'\JtJ~m'juj'\11'j1m ~m'j 1~11 'il~~tJ~lim'j~~~l'J'lJm'j1'W'Vll~tl~lJ~~l'W~~tJ1,r
'i" ~ ~J'''l'JI d .d 0"l'JI
bm ~m'j ~'tY'j'il~'j1'\J'Wb~'lJlfl'Vl'tY~~'Vll'Vl'il~'Vllb~•
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2. f1l"uj.:.t lfn.:.tfll~(Project crashing)

" .
fI11 d~1fl1 ~fI11 trJ'U'Ii'Uf1tl'UfI11~flm1J1l1~ tiJ'Ur-H'l~tl~fI11~ltU'U 1m ~fI11 t-Wtl111'

• ,t ,
'i "l jI 0 ~ 0 "" "l jI IIJjI "'I 'i "" ~ "" , "" 'GJ
tfl1~fl11 tflfflt'j'i)f111Jfl1'Yl'Uflnm'VI tw;n~tt~'U nt1Jtl tfl1~fl11t'j1JfI'U f1'i)m11Jfll~ C'J 'VItl~t'U~l'U

(Task) ~'i)~t~1Jli''VIi''V'lmmfll1J~ 1~fll'Yl'Ufl11i 'Uffm'V'lllf1~ tt~1 'Ufl111JtrJ'U'i)1~ffm'V'ltt1fl~tl1J

fl11yh~1'U tJl'i)1~trJ'Umh~~~fl11~tt~'U' 1~~ij~ftyh 111'n'i)m11Jl'Uffl£J~l'Utll~£J'U 111 tm~ij~ftl'11

Gl 9J d.d J:9 9J c:;j .d. b] A at '" IQ.I '" Id 0 d
t'Ylffl£J~l'U1Jfl11 t11J~1'U'Yl1tl ttft1tff1 'i)tllft £J'Ut11 t1Jtl~l'U(Task)1Jfl11lJ1'UtlJft£J'Unm fl11'V11~l'U f1

o GJ ~'i ""'i ~IQI ~Id jI A QI jI ~ 'i 'I jI?l 11]01
'i)~'VI1tV! tm~fI1'j1J ttlfl1fflJ'j'UtlJft£J'Ufll1Jfl1mtft~t'V'ltl'jf1'lJlnmttft1tffH~tl~ tm~fI11 t'YltlJ'UtlJ

d "ljl"""" ''i "'Iji 0 '1j1
f111J'VI11~tt~'Un11ifl11t1~ tfl1~fl11 (Project crashing) 'i)~f1tl~'Ul1Jlt~

'ifImI.! A.
~

'ifImI.! A

B

Bmm

c

c

D

D

tt'U1'Yll~ttnt~1'Ufl111l~U~~lttJ'U~tl~t~~ffl£J~1'U C 'Yl~tl D 1fl£Jfl11ftflnmfl11

o d oG)9J,. 'jJ d ~ 0 do 0

'Yll~l'Uft~ f1'i)~'Yllt'Yltm ~fl11 ttft1tff1 'i)f111Jtt~'Utfl1Jfl11 f1'j1 'i)fftJ'Ufl11'Yll~1'Ufl11'i)~1Jfl11fl1'Yl'Ufl

~flfl'j1'i)fftJ'U (Milestone) 11i'UGjh~nm~tJ~fl11l'111fl1~fl1'j111'm1Jl~ff1J t~tJfl111Jii1l1~i1'V1im'V'l

l'Ufl11~ltU'U 1flHfl11 ~flfl11'i)fftl'U (Milestone) tJ~1i'1l1~ 1£J~t1'1'Uri1'U~tJ~,rtJflf1ft~fl11l'111m~

QI • 9J • 91QJ' 9J. 9J ~ ~ 0 QI

fl11f111Jffqjqjlf1tJff11~ t~'U ~1'Ut'Yl1Jl'i)~f1tJ~ff~~1'U1m~ff11~fltJ~'U 1,2,3 ..... f111Jfl1'Yl'Uflffqjtyl

tittll'11fl11 tiJm1'U~1~1fl1'Ufl11~ltU'U 1fl1 ~fl11 ~~J'Ufl11fll'Yl'Ufl Milestone ~~"l51£Jl11'fl11~ltU'U

'i ""0 I "" "" .1tfl1 ~fl111JlJ1~ff'VI1ifll'V'l1Jlf1~'U

9.1 0 A ,. .d d d d
fIlfl11fllt'U'U tfl1~fl1'j fl11t11J~1'Ut'j1 (ES = Early start) ttft~tffH~1'Ut'j1 (EF =

Early Finish) f111Jfll'Yl'Uflnm'Yl~tJtff~ 'i)t~1f1':hfll'Yl'Uflnm fI11d ~~1'U~1~~lttJ'U~tl~l'11 ttft~tJ~
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II

'~htll~~'W'Vl'Wfll1vh lfl1~fll1iifl111J'lh:;::'VitJ~ mh~h~~11Jfll1d~ lfl1~fll11'W'U1~flj ~ m~ijl~ii
q

~~~~'Vi1J1m~el~LrJ'Wi1J~11J1:;::t1:;::nmfll1U~1L'ff~~"de~1fl1~fll'j~tl1'Vi'W~ ii'L~t1'Hl~l~L~(J'"J U~

?1 do "Ijlt "I' "l jI '1j1ld",J
m~L1J'WL'Vi11:;::'j:;::t1:;::nm~11JUH'W'Vlfll'Vi'W~tl'W'W m~ ~1Jm1J1:;::'ff1J~'Wm'W"de~'fl1"lf~1t1'VlLf)~"d'W

tlft11$iefl1 'l~~lt1"dfl~ 1m ~fll'jm~'ff ~Ln'Wi 1J~l1Jiletil ,.r~lLU'Whl~l1JLLH'WlItl~ u~~wi~nm"dfl~..
'1 1j1~~J~ °1j111j11 '1 • 16Jjll jI
~m~fll'j m'ff'j~b'j1"d'Wtl~:;::'Vl1'Vifn "lf~lt1"de~~fI'j~fll'j1:'l~1:'l~ L"lf'W fl1 ~"lf~1t1'Vl1~efl1J(Indirect

cost) i~uri ~lL~lLfI~e~~mU1:'l:;::fl1Jmw ~lL')h~hUtl~l'W Lm:;::~1'ff1tj11w1Jl.f)fILrJ'W~'W~11~~1t1
q ••

'" ,,1 ";''1 ~ ~Jd. dJ I ";'1j1 •.• j1 •.•
~~ tlm1'W ~:;::1:'l~1:'l~L1Je~m ~fll'j L'ff'j~L'j1"d'We tl1J'j:;::fll1'\1'W~"de~fll'j L'j~~l'WL'Vifl'Vi1J'j'UL"d1tl'U'ffm'Vi

'Vl1~fll'j~m~~LrJ'W 111~11Jm1:;::Lfl''jEJ51n~L~'W iifll1 i~'WtJ'W'Vl1~~m.!1:'l11 ~1~nm~'W1lt1~ i1J

'" j1 •.• ,j1 .;.,1 d. I '1 1 jI jI ~, 'I <;;'10 '"

11'fl1'ff'W'fl11'ff~fll1tle'ff'j1~~:;::L'Vi1J"d'Wfltl5 % fll1L'j~~1'Wtm~fll'j 'ViU1:'l1L'ff'j~tlfl'Wmtl~'WlJmL'W'W

~1'W ~~:;::'lhtlVht,.r1:'l~~'W'Vl'Wtl1n111f1Htl111:'l~1~ U~1'W"dW:;::L~t11ti'W1'Wfll1Li~~1'W~~fl~ii~1i~
q

~lm~1J~'WL~'Wfi11~~lm~1Jellmw LL'j~~l'WtlWVh~1'Wft1~nm LrJ'W~'Wfi1i~~1t1mft1\ftiel1
q

II II

LrJ'Wfi11~~1t1'Vl1~~H (Direct cost) 'i1:;::U'W1'Wfll1L~~1m ~fll'j ~~~fl~fhu~g~'Yi~fi 11~~lt1~'WU1J'j

U1:'l:;::fi11~~1t1'Vl1~~1~

Lrleiifll1 d~~1'Wfi11~~1t1'Vl1~~1~~:;::L~1J~'Wu~l'W'Vl1~~'j~ti'W~11Jfi11~~1t1~'WU1J1~:;::

1:'l~1:'l~1~~~:;::Vl~1'jW111f11'j~:;::d~~1'W~fll1J'Vi~ehi ~fl~Vl~1'jW1~11~lfll'jL~~ 1f11~fll1vhi,.r..
QJ ~~ 'G)glt gI 'QI IGJg/t gI
fl~11fll'jL'Vi1J"d'W"dfl~'fl1~"lf~1t1'Vl1~~'j~(Direct cost) 'Wetltl11em1fll'j1:'l~1:'l~"dfl~'fl1~G)f~1t1'Vl1~fle1J

(Indirect cost) ~'ff1Jfl1'j~~:;::d ~~l'W~fll1J

:i lill

/ 'l"lA'1lN

/"'1A'1lVltl\h~lJ'1(U

,t /nml1djU"lT..:l

I

m'Vifi 4.3 U'ffmfl111Jff1J~'W15"de~fi11~~1t1ti'Unm1'Wfll'j d ~~1'W
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~ • 9J.d.' 911 .d J 0 d
fll'i'Vl 'il1'iWl~'i \I\I1U'iI:t:~eN~ff~flll 'b''iI1m'VllJ'\.Ium'l:t:rHllfll'i'VI1\llU 'iI:t:"~HHm~ ~mu

q

'J/ •• 'I 'J/ QI ••• 1 IlJ ' , 'I 'J/ ~ ~ IlJ 'J/ IlJ '
~U\l'Vl'ill'iW1~lH'YllJl:t:fflJfl'Ufffll'Vl\llU 'iI'i\I ~'Vl'il:t:\llU'Ul\lu'i:t:!.fl'VI~lJffllJl'im'i \I m ~ff'i 'iI~'i1~~ ~lJ. " .
11'il:t:~ff~~1'loH'~lm~lJ~u~'Vh1'i~~llJ 1~~~'il1'iWl'illflfll'Vlfi 4.4(fl) $IuO'l~i\I\I1U'iI:t:'I'11'l..r~lloH'~l~

';?I ~ ,.;. 'l'J/' ?I ~
~'VllJ'illflCl ~uU C2 ~m:t:nm'il:t:"~"\I'illfl Tl ~1JUT2 U~fll'i~'VllJm ~'b''iI1~'iI1flC2 ~uU C3 fl'il:t:

hjrh'l..rn"l"~ml~~fllufll'Vl~ 4.4(fl) Uff~\lfll'i"~nm'\.lU\I\llulflq~ (Critical Task) ~-eJ~'il

''l'J/',J 0 ~ ~~,J'J/ .1
m ~'b''iI1~'iI:t:,,!\I'\.IUlJlmm:t:nmfll'i'Vll\llUfl'il:t:Lff'i'il~'i1'\.1U~1~~llJ'iu 4.4 ('\.I)

COST COST

C3

C4

C2
C3

C2
C1

C1

TIME TIME

T2

fl

T1 T4 T3

"U

T2 T1

fll'Vl~ 4.4 Uff~\lfl11lJfflJ't~'U,r'\.lU\I~11oH'~1~U":t:nm

~.dl'" 91 ~ ~ '61j,1' 91 • 91' d ~
11m\I ~fl'i \lfll'i 'iI:t:~U\I'Vl'il1'iWl'i1lJ'VI\lm ~'b''iI1~'VIl\lUUlJ'iI:t:"~"\I m 'l'b''iI1~'VI1\l~'i\I'iI:t:~'VllJ'\.IU'il1fl

d 9J 91, dal 91 ~ ~ ' G) 911
fll'Vl'VI4.5 fIl~U\lfll'i~'i\l\llU'illfl T3 ~~'VIlJ~U'rlU'i1lJ~ltl~ lJlWU T2 'iI:t:Uff~\lm ~'b''iI1~'VI1\l~'i\l

, "•• ~ , 'I 'J/' 'J/ 'J/
~'VllJ'\.IU~m:t:m ~'b''iI1~'VI1\lUUlJ\OIU\I''~''\I



COST

C4

C3

C2

C1

124

TOTAL COST

INDIRECT COST

DIRECT COST

T1 T2 T3 T4 T5 T6 T7
TIME

CRASHING STEP 3 = 19 DAYS

CRASHING STEP 2 = 9 DAYS

Item. T.kIt.e
123 Guest Lift Lobby 63 days
166 V"1VaBrd C 15 77 days
118 Step & Landing Monar 46 days
144 5FL 63 days
151 4FL 31 days
149 Granh floor Wiltep 51 days
108 Hile • toilet fixture 54 days
158 5FL 31 days
181 Ceiling 46 days
195 FINISH o days

--. ,-.-.-----· .__. . ·h---;"' __ . . ~_.+..~-· ..: ,:.: .~--.---'.-- -:.... ..--'---:.--. -;-:.-~-------'- _.__ :._~ -'--'-'-- --_:~_:_-~...:_..· ...~ : ..
CRASHING STEP 1 = 2 DAYS • ~

: :
:~:: .: .
: 1It-:: .

.
d • ~

.fl1~'V1 4.6 f)1'Jt<J'HTU ~~~\l191'U
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f , •• ,

'dI" JC:I.q4 'v 4lCl1 , U

2.1 'l11tlll'lf\llum'WtI'Il'lmern-A !t10tlfll'H'j~,:nU ID - 181 = 21'J..!

- -31'J..!'\1'lJltlm'IJID 181 Ceiling work (Two Auditorimn rooms)

nmfll'J'tl1nu (Duration)

'tJi'lllW -31t.!

46

690 ~'J.'lJ.

'Jlf11-31t.!
••

fftl~ fll'J ~~ ~ -3~1!'Vi~1t.!

ti'tJ~'lJ'Ufl1~'\1t.!1 12 'lJ.'lJ.

.
<IC:l.~ 0 0 Q.j' .d. gJ

(fff;)~fll'J'YI1-31t.! 1:l1~'U'YI102, '\1t.!1 47)

244,330 'Ul'Y1

25 ~ 40 ~'J .'lJ. / it.! /3 U'J-3-31t.!.
'" "" '"(fl~'Jl!lHW 32.50 ~'J .'lJ. /1t.!)

~. m1rimuil'mlmA ID -181
u

5 D 15 J) 25 ]) 3S 4) 45 j) 6) ffi'J-A

nmim\.ntfi46-N
~ ~~ -- tmMU 11.! H = 8.50 11 5

'" ~1 " :'- tm~ml-3 ffl'-¥I1lli1 (f)() ~'.).1J. J)

~l1.!

'" ~-tmm;mm~ II

~~~- tm~ l1.!(f)() ~'.).:Ij. 21

flnrilml~44 -N(d.muV 2-N)
~ ;, ~ ••- tm~l.!-311.! H = 8.50 11 5

-=- ~1 d- fm~ml~ frNn1lli1 (f)() ~nJ. J)

~l1.!

'" ;;-~ II

~~~- tm~ l1.! (f)() m.1J. ]I)

-I • ...•
"".

mn1mumlTh127u
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J,) • mmhnu ( l'U ) '~SI'ID 8~fl 1~fl8U'll8~fll1Y1Hl'U ID - 181 fll nlU. .....• · n tI
..... ..,

U1J1J U1J1J rnnm'i~ A ''tUI'Il'UIl'U 'ill1

Uflfl •l'i~

181 fll'iflA,r~{lU 5..
fll'iflAA~ lft'i~l·trafl 20

32.9091~JJ./ 1'U.
3 fl'U@ 250 - / 1'U'ifl~

'"fl'U~l'U 9 fl'U @ 180 - / 1'U

1~7mJ'U1 fl'U @ 800 - / 1'U

~111= 3,170

....• OJ

fll'iflAfl~~lU'i~1J1J 10..
fll'iflAi~UNUlhlViA1U 21 19 2 3,320 6,640

690 9l~.11.(32.50 9l~.11./ 1'U)

- fhl~~lrJm~~l'U / 1'U.
3 x 300 = 900.-- 'ifl~

- fl'U~l'U 9 x 180 = 1,620.-

- 1~7nll'U 1 fl'U 800.-

~111 3,320.-

~111fh1~~lm~lI 6,640-
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I , ., I

,~ " JCt lClt..:t: 'Q"I 4.::t , cv2.2 111flll'tf'illUYI&'rtWIJUVltl1U &1Jtl1Jfl1'U1.:J.:J1UID - 181 = 91U

- .:jl'Wl11Jltn'Cl'lJ ID 181 Ceiling work (Two Auditorium rooms)
'JI
'lJ't)\!'Cl'lJ't).:j.:jl'W

n'Cllfll'Il11.:jl'W (Duration)

1.Jj1JlW.:jl'W

46

690 ~'I .1J.

'I lf1 lHU

"
fftl ~ fll'I ~f1~.:j~l~'t'ffll'W

tJ1.J~1J'U't){f1l1'Wl 12 1J.1J.

£llU'W1~j£l'U'YIlff .
A,Q 0 0 QI .r:::l fj/

(fft1~fll'I'YI1.:j1'W 'Cllfl'U'YI102, l1'Wl 47)

244,330 'Ul'YI

25 ~ 40 ~'I.1J. / 1'W/3 U'I.:j.:jl'W
,

QI '" QI

('t)~'Il~ll'Cl£l 32.50 ~'I .1J. /1'W)

~o ~1Unmnu ID - 181
OJ

5 10 15 1) 25 l) 1'; 4) 4S 1) ffi ffi~

nnrhmnlnA461u

~ ~ i' -- fl1'd~lU~':ilUH = 8.50 11. S
w

- fll'd~ lrl':i-3l,,,gfl690 ~':i.ll. J)

ttmfuM'lltihll'ffilU- .::-fll'd~lU~ I)

"A QI MJh- fll'd~ l'VffilU690m.ll. 21

nmilllm~ 371u(dNl'U~ 9 l'U)
~ ,;,,,

~- fl1':i~lU~lU H = 8.50 11. S
"- fl1'd~ lfla"gfl 690 ~':i.ll. I)

ttmfu!Wtihl'VffilU- .::-fll'd~~ I)

AtMrn- fl1'd~ f1lU690~':i.11. 12

••• ...•
~

mrl'l'nnU1:1~i:l~9iu
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.~ . mmil-au (lU) '~'" ,ID 8-1ft1~n8'U"Mnl1nH1U ID - 181 ftl 'tl'illU

..i '11" ...
•••• "'l •••

U1J'lJ ~mtJ n"lf1~'j~ A lfu,,,utm nll

unA
,

~'j~.
181

••• OJ"

5fl1'jflAfl~'jlU..
fl1'jAAtl~ lfl'j~At'iiin 20

32.90~1JJ. / 1'1..1

• 3 fl'U @ 250 - / 1'1..1- ~1'J

- fl'U'Jl'U 9 fl'U @ 180 - / 1'1..1

- l~~mJ'U 1 fl'U @ 800 - / 1'1..1

11'lJ = 3,170

....• OJ

fl1'jflAfl~~lU 'j~tJtJ 10..
fl1'jAAtl~UNU~1~'WA1U 21 12 9 3,320 29,880

690~1.'lJ.(32.50 ~1.'lJ./1'U)

- f>i11~~1t1m'J'Jl'U/ 1'1..1.
- ~1'J 3 x 300 = 900.-

- fl'U'Jl'U 9 x 180 = 1,620.-

- l~~n'lJ'U 1 fl'U 800.-

11'lJ 3,320.-

11'lJfhl~~lm~'lJ 29,880 -
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,~" ~~d 'ev J..:a , Q"I

2.3 'I11fl1&1f\llUYU'W'lJ"\jVl81\j 1'lJ8'lJfll'nH~1\j ID - 181 = 19 1\j

- ~l'U'HlIlm"''tI ID 181 Ceiling work (Two Auditorium rooms)
'J/
'tIV\!"''tIV~~l'U

- r;mlf1l'nh~l'U (Duration)

- tl1111W~1'U

46

690

1'U
~·LlI.

- 'Jlm~l'U

"
ffil~m'J ~f1~~~lt~fl1'U

~tlti1l1'UV{f1'H'Ul12 11.11.......
tJ1U'U1t'JtJ'U'YIlff .

e::),~ 0 0 QI 4 9J
(fftl~m'J'YI1~1'U "'1f1'lJ'YI102, 'H'Ul 47)

244,330'UTYI

25 - 40 ~'J.11./ 1'U/3 UH~l'U.
"" ..• ""(V~'Jlm"'tJ 32.50~'J.1I./1'U)

~'l1'ri"»N ID-I81 ~
•..

5 Xl 15 3l 2'i 1) 35 4) 45 1) ill 65'J.t

nmhmnWi46 -m.. ,..- tm'fiii'-rl'ltl H = 8.50 11. S

-tm'mJ~lfl"NIl1~fl6'X>m.lJ. 1)

mm1J,r~ltl

·-tm~::tnJ I)

- tm~llHull-m~ltl 6'X>m .11. 21.

~11m1Se 27 -m(rmmV 19-m)

- fll:i~,i-rl'1'U H = 8.50 11. S -
- fll:ifi~~~lm~ll1~ 6'X>m.lJ. I)

mm1J,roo~'Vl~ltl

·- tmWmu:i::tnJ I)

·- tm~~IlHu~'Vl~ltl 6'X>m.lI. IZ

-•••
~....•

11ir1Yi1rnJiWl!W 197u
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"tJ • mmlH1U ( lU ) '~SI'
ID 8~tl '~n8U1l8~ft1'Y1H1UIn - ISI tl1 '111110

..• '1\'"
, ..........

U1.J1J U1J1J nal'fU 'H fit l't'n.llUnU ~111

unfl
,

I~~.
181

... cv ,.,
5m~flfilfl~~l'U

..
m~flfitA~ lfl~~I't1~n 20 10 10 3.170 31,700

32.90~·UJ. / 1'W.
3 fl'W@ 250 - / 1'W- 'in~

QI

- fl'W{ll'W9 fl'W@ 180 - / 1'W

- l~~mJ'W 1 fl'W @ 800 - / 1'W

~111 = 3,170

"... •..
10m~flfitfl~~l'W~~1J1J

"
m ~flfitA~UN'Ul:hl 'Wfill'U 21 12 9 3,320 29,880

690 ~~ .11.(32.50 ~~ .11./1'W)

- fil1~~lml~{I{11'W / 1'W.
3 x 300 =- ~1{1 900.-

- fl'W{ll'W9 x 180 = 1,620.-

- l~~ull'W 1 fl'W 800.-

~111 3,320.-

~111fhl~~lm;i1l 61,580
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. . .. ...
11i;11'U8,,'11fl'j,,'jfllj '~!II' <=i ••• .c '~91' 1 AlCtfIl 'V9UJ'WU't'nJ'UUI'll 'V91U'U8,,'1flj,,'lflljA't'UJ'UU

(lU) ('Un'l) ('U1Y1)

507 1'U(n~ltJf)~) 145,028,789
" .QI I Qld, QI

505 1'U( tH'Il'Ufl~'1'Vl1,2 1'U) 6,640- 145,035,429
" .QI • QI.c:l QI

498 1'U( tHHWm'l'Vl 2,9 1'U) 29,880- 145,058,669
" ,QI , Qld, QI

488 1'U( t~'1'11'Um'l'Vl3, 191'U) 61,580- 145,090,369

~1f)f)1~d'l'l1'U~1'1J~T[)til'1'll8'1'11'UID - 181 ff1'1Jl~fl~~m~11flHf)1~~'1'~19
QI QI~.c9.:!1 0 QI d.1G\i1' ~J~
1'U fl'l'U'U~'1m~8n~1f)1~'Vll1flHf)1~= 488 1'U lflfJ'1Jfl1t'll'~lfJ~1'1Jt'n'1J'U'Ut1J'U= 61,580

'Ul'VlH~::th'~~lfJ~1'1J'll8'11fl~'1f)1~= 145,090,369'Ul'VI

''Uf)1~d'llfl~'1f)1~ lflfJtJf)~'11'UlflHf)1~~ijf)1~tJ~::'1J~f)1~vhlfl~'1f)1~ ~::'lmf)1~.•.
'1 . ~ 40 A 0 619191 1 ...

t~'1 flHf)1~f)8'Ut~'1J~'1'1J8'Vll'11'Ut'U8'1~1f)f)1~'VI1m'U8HN'U'Il'Ut'tH~1'll8'1fl~'1f)1~'n~l~tl.!1~::

tn'Uf)1~Vil'11'U''U~::~'UtJf)~ ~ lfl~ '1f)1~ffl'1J1~flH~1tff~~~1'1J'UlfJ'UlfJf)1~~'1'V1'U~t~1'll8'11m'I
q

"
f)1~~::nl'11'Uflf)1~'~lm'1f)1~'1'<iflt~'U''Uf)1~tJ~::'1J~lflHf)1~ t'n~l::~::U'UO'lijf)1~ti'11m'1f)1~.•.

, 0 " !Ill ••.• ,,!II' .1 !II'" 0 1 "I • 0 • ,,!III ..; ~ .1
f)8'U ~::'Vll m flHf)1~'1Jfllt'll'~lfJff'l'll'UH~::N~'U'VllflHf)1~~:: t'1Jffl'1Jl~fl'Ulfl1t'll'~lfJ'VIt'n'1J'll'U......
'tJ~flt~'Ut~'1J~lm~1'll8'11flHf)1~,~

trt8f)1~t~'1J~ltU'Uf)1~n8ff!1'11fl~'1f)1~'tJ,~~:: fJ::n~l'11-d'ltm::ijf)1~tJ~::dJ'U1m 'I
Q !!"'l!ll' I !II ~ "' ••. !II !II '!II Q <9 !II I !II

f)1~ f)~::~tfl11f)1~f)8ff~1'1lJ~~'U'U'1Jfl11'1Jf)11'11'Ul'll8'1'11'Uf)8ff~1'1t~1'11~8'll'1f)11HN'U'Il'Um
l~hf)11HN'U'Il'U~f)1~d'llfl~'1f)1~~~ill'1Jl'~'Uf)1~tJ7'UHN'U'Il'U t'n~1::0'11m'lf)1~tff~~~1f)11

••• '" Q .1"'''' !II 1 0 " 911 "I :!"'I !II.I 1 ,{!II 1lI.1UN'U'U~'l:l'Vl<1f)~::Qf)lJ~'Ut'l'U~lm~1'll8'1fl~'1f)1~t'n~l~'VI1t'l1 fl~'1f)1~tfl t'll'lJ~:: fJ'll''U'll'188f)tlJ

~'1Vil,lftfffJ 18f)1ff'Vl1'1f)1~~'1'Vl'UH~::N~~8'UU'VI'U~~::'~7'U
q

" • 1 .J '" 0 ••••••• !II"t'Uf)1~t~'1flHf)1~ W nm'l1'U'I .fl1fJ'I1~'1~lf)f)1~fllt'U'U'Il'Uu~::mflf)1~m'll'lt'Uf)1~

n8ff!1'1 ~'1~~8'1ill'1Jlvt~1~Wlf)1~tn'UU'Ul'V11'1''Uf)1~d'llm '1f)1~fi8.
fjJ 4 • .c::I ~ Q ,

1.) ~::~8'1t~8m~'1'11'U'VIt1J'U'I1'U1f)q~(Critical work) f)8'Ut'n~1::~::ffl'1J1~fl~fl

n~1f)1~Vil'11'U'll8'11m'lf)1~~'1,~

2.) ~::~8'1vt~l~Wlth' ~~ltl' 'Uf)1~ti 'I'Il'Ulfltlvt ~l~W1~1f)'11'U~ij~1fl1~1~fln8'U

t~8H;tn'UU'Ul'Vll'1hillffftlth' ~~ltl~ff'ltn'U itJ' 'Uf)1~n8ff!1'1.•.
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3.) m~ti1~:lf)d'NT\.!' 'Wfl~lJl\ltl~,n'W1flq~m"'~tl~~"'l~fUlt~lJ "'lfl""tl~U'W1Vll~m fl
4 dd • G190' I ~ '''I '61 I d.d. ,A A 4 Q I tJJ d
~tl ~l'WVllJmt'if"'lt1~l"1~m~tlJt'if~1'WVllJN"m~VlU~tl~1'Wtl'W~tlJm"tlfl'Vi"'1~fUlt~~~1'WU"1fl"'~

l,jvh' ,r"~H1mm~'¥h~1'W"~l~ ''WU1~m& ~~ltrl'W~tl~ti1tlml'W~n~11lJfflJ~'W,r11~fltiU~l'W

~'WU~nfil'~~1t1""~ m~~~ff'W'"'~"'l~fUlti1tlfl~l'W''W~mlfU~~~mh1 ~~ltrl'W~fl~'th..
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,
""UYIYI 5

tY1 'l.h~a~,j'eUtYlH) U'U~

,
1. iJ'j1JNi,'Iil'~mflfll'jl~t1

"

1'fI'j~f1l'H:nm';jt~tJ\..l'nlJ '\llf1m';j'Vllfilnmm';jVll~l'U~';Wt'Vl'fli!'fl PERT (~l';jl~~

4.1) L~film~tJ~tl~nmvhl'flHm';j = 5071'U ~~lJ1f1f111filnm~t~'UL1JL~lJ1f1~tl~ (fil m) ;{~
" ..

u'Ul11'fl';j~m';jij1tlmffYi '\l~tff~ '\l"h~ltltlf1 L1J 1'Um';j1J~1J~~l'U'\l~~~tl~1'f1'j~m';j9f1~nfllm';jntl

'JI llJ 'JI.., "" <!I 0 'I ~ .., dt d <!I
ff';jl~ L~';j'Ufo.Iflm~'Vl'U'\llf11i';j';jlJ9fl~'fltl m';j'VllHU L'Uq~~'U2 'flH Ufl~iJ'\l'\ltJtl'U'l'Vl'Utlm'Vl'Utlm';j

'fl1'U'fllJ ~tl m';j1Jf'Ut1J~tJ'UU'U'Uu1Jfl'UVll1,rm';j ntlfffl~~tl~tgtl'Unmutl'1tff~ '\l~l'Utltlf1L1J~llJ.
~tl~f1fl~'Vll~fftyqjl u~nm~1.fl'Um';jntlfffl~ 1~tJ~';j~';j1lJ530 1'U hh1lJnm~tgtl'U L~~llJ

ffqj qjltrl tlij m';jwrt ~u'U'UU1Jfl'U

m';j11~Ufo.l'U1'f1'j~m';j~1tJ~ CPM & PERT 9f1tJ1,rm';j'U~m';j1'fl';j~m';jijU'U1'Vll~1'U

m';j'fl1'UfJlJUfl~m';j~~m';jtl~l~ij1J';j~ i1'Vltill'Vi Ufl~ntl1 ,rtfl~'fl11lJ\lf1~m 1'Um';j~~i1'U1'\l ffl'Vlf'U

m';j~lti!'U 1'fl';j~m';j1'U9h~~1~'l ~tl~~tl~ PERT ~tl'\l~ffllJ1';jfl~1'U10!'Vllfil'fl11lJU1J';j1J';j1'U

(Variance) ~tl~U~fl~fl'\lm';jlJ 1~tJm';jnl'Vl'U~filt~1tl~ ~ltl~ tm~fil~t~'UL1JL~lJ1f1tl~ trltl'Vll
'filfo.1fl';j1lJ~tl~nmm~tJ ( te) 1'UffltJ~1'U1f1q~'\l~Vll1,rt';jlf1~11'fl11lJtll'\l~ t~'U 1'Um';jUtl'1tff~'\l

'l' "" & I <!I .., d 'I'" d. llJ 'JI
~tl~ L'fI'j~m';j'\l~tf1~~'Uf1tl'U'Vl';jtl'Vlfl~~tl~nmlJ1~';jil'U~llJill'Vi'Vl 2.4 L'Uflf1~O!~'Vlmte L~fo.Ifl

'JI •• dl "" ~ llJnlllJ'JI d'l' 'JI Q I

tltlf1lJ1'UtltJmlmlJl~';j!l'U ( m) '\l~lJ'fl11lJt'U'ULlJL~t!~'VlL'fI'j~m';j'\l~Ufl1tff';j'\)f1tl'UnmlJ1~';j

!1'U ~llJill'Vi~ 2.7 Ufl~~l'fil te L~fo.Ifltltlf1lJ1lJ1f1f111fillJ1~';j;}1'U( m ) ~~ij'fl11lJt~'UL1JL~~

'l' 'JI Q I 'JI d dl 0 'I 'JI 'l' 0

L'fl';j~m';j '\l~Ufl1tff';j'\lm9fl~llJill'Vi'Vl 2.6 '\l~'VllL'Yl'fl1'UfJlJL'fl';j~m';jffllJ1';jml~U'U1'Vll~m';j'Vll~1'U

L~\lf1'Vl"f1PERT ffllJl';j \I'Vllfilm';j~lti!'U 1'fI'j~m';jvf111Ju'U'U~tlm';j'Vllfilnm~1 'fI'j~m';j '\l~1~

nm'!!tltJtl~~1'Uttfl~lJlf1tl~~1'U 1'Um';j~lti!'U 1'fl';j~m';j

f11';j1J';j~tiJ'U'fl11lJn'l1'Vl'!!l~tl~ 1'fl';j~m';j t~'U ~'U~tl'Uffl~W ~ '\l~Uff~~fo.Ifl1,rf11';j
"

'U~'Vll';jl'f1'j~m';j~';j~n'Uffill'Vim';jvh~l'U'\l~~ ~~ij1J';j~1tJ9fu1'Um';j~~i1'U1'\lL~';j1~t~1 '\llf1m';j~~

~llJUfl~ 1J';j~tiJ'Ufo.Ifll'fl';j~m';j '\l~9f1tJ1,rtfi~1J';j~ltJ9fu 'Vll~~l'Um';j nl'Vl'U~1~\I1J';j~ff ~ft1,rij'fl11lJ•
i'm'\l'Uufl~9f1tJ1'Um';j1~'Vlf'VitJ1m1,rtfi~1J';j~ltJ9fuff ~ff~ 911tJ'fl1'U'fllJ'flO!ill'Vi~tl~~1'Ut~'U~'U 1'U

ClJ q q q

• 'l' "".., •• .., dt 'I 'JI'l' Q Q & 0 'I 'JI "" ~. 'I 'JI.
m';jt';j~ L'fI'j~m';jlJ1~f11J';j~ff~'fl'Vlflm'VitlL'VlL'fI'j~m';jtff';j'\lt';j1~'U Ufl~'\l~'VllLmf1~mn(1tJm L9f'\lltJ.
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d..1 d.,. 0')91,. ~~.1
~'JtJ'\Jfl~l'fl~~fll~rYnJ'\Ju 'illfWm'ff~1J'\Jfl~\9l1~UYl4.2 fll~!~~ ~m~fll~'YI1~'Y/~'flHfll~!'ff~'il!~'J'\JU

19 1U 'illfH!NU~lUfll~fll!UU 1m~fll~ 507 1U 'il~(l'fln(llfll~fll!UU 1m~fll~!'YIiifl 488 1U. ",. ""191' A"'l?i '')91'"
~'fltltJ'fl1GJf'illt1~'JtJ!'YltJ'\JU!lJU= 61,580- U(l~'fl1~'lf'illt1~'JtJ'\Jfl~~'flHfll~ = 145,090,369 Ul'Y1

fl1~ ri ~1'flHfl1~\9l1tJ~'Jfl ~H l'fltlVllfl1~ d~~~'fl'ilU'\Jfl~1'flHfl1~~utJ1!!~1Ufl1~

Vll~lU 'il~~'il~~fl~ 'l,rl m ~fll~ !itJfll!UU ~lU 11J'lU 'lb~ nm'Y/'d~u(l~ trl'fflt1~lU 1'flu'ff'fl~fllnh~l
" . ,

11J'illfH!NU~lU n'il~Vllfll~!i~~lUUU "l !'~fl1,rfl-clU1J1!'ff~'il1wlb~nm!~tI'JnuuNwnu U~!Vifl

1,r !f)'flfl1~1Ji' U!1J~tlUUNU~lU~'il~1~!~UNm:ru ~fl!'YI\9lfl1~W~!f)'fl'illflfl1nh~l'\Jfl~ fll~Vll~lU•
Ul~m&n'il~ 1li'ffl1J1~mmi~~lu~lifh'l~~1t1~1~'fl 1~ !'Yl'jl~'il~1lil1'Ufll~UA'1'\J~~!iiflfHi~~lU~

fh-cl~fll!UUfl~ U(l~fh1~~1t1m'il'il~iJ~u~n~fl~Vll!~fl 'il~Vll'1,rf)'ilm~1J'\Jfl~'J1Ut1'fl~fl11J'ffl1J1'jtl

d. llJ 9I~.1 ~ '" ~ '" 1 '" A ') it •
!~tJ~'fl!~'J'\JUGJ1'JtJ'YI~'J1U'Y/(lfl(Main Task) U(l~'J1U~fl'J(Sub Task) Ufll~\9l'fl'ffU~'il!'Ylfl!~'J~lU'il~

iJfl~rl1J~~flflU~U "l ~~fNU ltJl.w'ill~mltJ lflWh!'Y/~N(lfll~'fl'JUf.!tJfh1~~lmVitl~fl~l~ !~tI'J !'YI~N(l
, .

VU"l <Vi~fl~Ul1J1.w'ill~ml!'lfU t1tyt1.j1fll~ri~~'J'fl'J1UMn'Yltl~fll'" 'fl'JltJ1J"'fl'fli)tl1ufll~Vll~lU

U"'~fll~ !~tJ1J~1J1mfll~Vll'J1U'illfl1Jfl~

f ~ .d. QI" ~ , ~

fll~ flfl 'ff~l~m'fl1~!~tlU \9l'Jfltll~fll~!~~~lU!'Yl~l~ 'ff.fl1'Yltl~fll"''flfl GJf'J~!'flflU!Ull1t1U

'YltlEl.fl1'fltJ iJQUlt1U 'lU'lf'J~nm~~flril'J'il~iJfll~!i~fll~Vll~lU\9l(lfl'fl 3 !~flU !'Yl~l~'ff.fl1'Ylfll~

Vll~lUVll 1~~d~lutl~!flU 1liiJ NU\9lfl fll'jVll'J1U~~~fl'JiJUNUfl1'jd'J~lU1J1fl~~'flU(l~m'J'J1U

~1~"l 'ffl1J1~tl'Y/l1~41t1!'Yl~1~1li'l'lftl~fll(lVllfll~!flEl\9l~ ~m~flil'J!~flU mfl~l'fltJ ff'J'Y/l'fltJ

nutIltlu fll~Vll1'flHfll~tifl'ff!1'Jri'JU'1'Y/t1.i'il~1J~~'ff'lJiJty'Y/l2 -clflElm~~fl fll~Vll~lU!itJtl~NU

!m~m ~'J1U!f)'flfll~'\Jlm!'fl(lU !'Yl'jl~m ~~lUtifl'ff!l~ '1u1J~~!'YIfl'1'YIt1ri'JU'1'Y/t1.i!~um ~~lU 'illflfll~

. " "do QlgJ oC::lt..ao QI 0 ,gJd QlQI I

.fl1'fl!flEl\9l~m~tJ U"'~tJfll~ fl"'UUlU!fl'fl !'Ylfl'Yl1fll'j!flEl\9l~'il~fl"'UtJl'Y11~lUflfl 'ff~l~fl fl'fl~~\9l~U\9l

!~flu~m'fltJ!~u~u11J 1U'lf'J~nm~m'J'J1U'\Jl'flU'fl(lU1'fl~'Jfll~'il~1li'ffl1J1~mi'J1~mtl U(l~fll~
, "

<ViiJNU\9lflUfltl'fli'~'1Utl~NUn'il~!~u~1J'ff'j~'flfl~l'J1J1fl'1U fll~Vll~lUtifl'ff!l~ 1m ~'ff!1~

!'YI\9lN'"fll~ d ~'J1U!~fl'fl'JltJ1J(lfl'fli)tl1U fll~Vll~lU !'lfU fll~!i ~~lU tifl NU~~flUUfl fl•
~'Jm'fl1'j~'J'Y/tJ'fl'1,r!~'J~'ff'fl!~fl1\9ltl1J~~'ff~rlfll~il fl~nuJl NU !'Yl~1~trl~lUNU ~~flUUfl fl1li u~'J••

" "
!'ff~'ilUlNU n'il~!.,rl1J11um'fl1~l1''J'Y/tJ'fl!m~1li1J"'fl'fli)tI~fl'ff.fl1'Ylfll~Vll~lU !m~ !~U fll~ilfl~ nu
hJl~h-cl'fl'J'J'il~!~U~U ~~ 'il~!~UflU\9l~1t1~fl'flU'J1U!~fld 'J~lutiflNU'J~fl'lJUflfl~'J'Y/tJm'ff~'il!~'J~

~'fl ~lu~u"l.fl1t11un'ff11J1~tlVll 1~1'fltl1li!fftl'Y/lt1 !m~nmfll'jVll~lU n'ffl1J1~tlVll1~\9l(lfl'flnm
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mj'tt~q~~u ~hjiHJt1!'Hl nl'm~'N1Ulln:r~·H)1J'\.Hlm)l'il~bjl~~lu~ihlmfill~~lV~l~~ tt~f1l'j~~

"'Gl<i~ 0';''''' 0'i' Gl~<i<id
ffU ~'ilMl ~N'VIlt'VW 'j n'1llrHll nl'j'Y11~fI'j~f1l'j ~'11tff 'j 'ilt'j '1'VI~~

f1l'j'.h~ttf-.lU~lUluf1lnJ aU~Hw~'htiJu 1m ~f1l'j'ili ~ ~lu~'Yllnl'l1U~~~ 1Uttf-.lU~lU

"'il~ij~lU'1U1Jlnn11 100~lU ~~UUf1l'jil~ttf-.lU~lU ~ltrJU~fl~1~11httm'jJtht~ 'il~11t~11Jl~~f1l'j

I A ~ d
'jl~ttf-.lU~lUt'Vlflfl'11'jJ\ln~fl~ff~~'1n 'j'1~t'j'1

" ."6} Q.I I d.-=td. at~ d. ~ ~ Q.I .d.

~U 'lJU~flUf1l'j'jl~ttf-.lU~lU 'il~'jJ'11if1l'j'il~'jJ'11if1l'j'VI~fl~'Vl'ill'jWl~~U :
JI , ••

.uufPleJun 1 Vi~fl~th1Jl~'ill'jWlflfl f1l'jnl'l1U~~lu1nq~ (Critical Task) t~fl'Ylll,r

tf)~fflV~lu1nq~ (Critical path)., ,

.uufPleJun 2 'il~~fl~nl'l1U~n~'jJ~lUl~Vtt~~~n~'jJ'il~ij~~~'j'1'ilfffl1J~lU (Milestone
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DATA RECORD NQq ... .. ... .... - .. - .,.,,0,

DATE .... .'
MONTH ...... - ... .".... . . "- .... ~..~ PROJECT .... .. " ......... ....

1. WORKS QUANTITIES .. ' ' ....~. ... .,,, '" .. , .. ,,-, . ..... • nO. " , ........~.

2. SURVEY PE.RIOD.... q........ ,q ............ " .......... -, ......... ..... - .... ...... " ,,,. " .. .. " .... ", ..
3 WORKS COST ( MANPOWER I MATERIAL )......•.... -.. " .... .. , ..... .".......... ,.... ..."

4. EV£RAGe PAICE I UNIT ................... .. '". ~., -- ..... ..
···"'· •• d ••••••

..... ,. H''' ..•... , 'H '"

ACllVlTIES RECORD RATE

CONDITION AREA RESOURCE REMARKS

UA TERIAl USAGES WAGES EVER. 10 /MAN

TOTAL

PLANNING WORKS DURATION EXPENSE

DURATION DECREASE INCREASE DECREASE INCREASE

PLANNING COST
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