'

g

o

- R 1] S [ or el



"

tig

" Cal-—____.p"r-w |

— A Jol ¢ /el

1ol % dalall LYy "



"o

dalasaaliis,  perr el dds b g e g Ll

PERT  elyadldsy cgips Cld Lo
Pakby il _
“
ICR | P R e oyled I PERT TR
u-.._l. JJ.?,.L—Y‘ '.i.holc’ © Gantt chart ,_. e.l":lllc‘-z’ ke I'- .”
1___1..‘.;11.;,3..'1:5..11.;1;1.11,,.;, YooV tin Y1 Yl e o
Al fed) oy ailzs)

-Ll—;;” ol Gantt Chart o E":';:'-Y|G’f“'”’.-£ 0.‘-:1‘ l-.L‘J’
Sledly v Lledl 3l 1,y ledlag o Gz olowy ¥
. q—l..[_ns Z

o—asb o lole] Ll g bia pzny il by, 21 ol ok oy
P ey BVl o il Y S b cabbsdl] )
i o il e B S s 2L ob el byl o9, L2y,
Gantt Chart ol 1l blaga s ol dhss¥lan, laga
bl e G ol . clyadlein oLl 3y dong yaciay
e aloye ol iz b1, .;,L.Jld,.L,.JI,.J,.,. J L, Ly ailssJI
auld»ulghn-»lﬂ'l-hn:L-.;a.as-ivul-iﬁmdla&w&w
Lk

sl LYl Y e a i v el i, i



XS

mmmn o T D NI BT ORGP DIV I PR
* e ays il et Gle aml, g ic 51, 0L, D)

o ¢ putdledy  Las VI Gl Jle blalego apmeda: ) VoY T
Il edll el oy ol 91 Wl e s ass 2l hohlledn diz 21 vea b
| * dedlpdd Geldlesdl L, % gy

* Jedllpid Goldlesdl o %y SMedllasl syave by,

ofre Yl agyl) wolidlc by, 2l S J_,:..s‘,.vl..».;.llc.l.,y,mc.;,u,.s; ils
e [ R PO PITR R ssiadly ol by sl Hdla eylel J1y10a nlpd G

( PERT . Prsgram Evalualien Research Task )

=3l pdy € PERT ) b ots Jole, 2y 104 e 3y

( Pregram Evaluatien and Review Technique )

b a5l Yl Colbadlaly jpha)  PERT L Goalc 51 104 7951 4y
s dhtVlesly o bl e LA 1ia e G bl b Ll oy,
. ,Ll_;_;.o o0 J',,.

( E.I du Pent de Nemeurs Ce. ) Syacclfyrea fb""yb—‘dj
@,de,ﬁlfuldwlc.kz,._]- Vogiy i) C P oo "LL.;'LLI‘.-,-L-" gt s

U0 ok o i L Syl Y Lia

P alsdle YWl pErT ;li.,].:@..,,..dlu..j, JEd e e o



"

g 1

telblayl

c (eladl pege bl ) S sl

tasadl JleY

© el g Ll _ Gkl
P ST, | I
cGbdlelnys pho YL Gl s s Gl
R SN | Y PO
¢ el sy

il et

s eVl e Y _el el e

teYl Y 1
m

( data precessing plant ). . o:.L,-La.Jl# C"J"

PERT e Gall o Sl L,

Glaal oY coy Lok Gpacll Soead! hec bradlodsl koloVliialy _ )y
* esandle byl wlsdic by, . i
el by adly wynd ailzsdl ol Seipad il G sl al )




%

Pl e bbb atialle Bl an, Jlppedl o

¢ ol oy, JL,L,;YQJL;@WI-;I%L;LI,,w =¥
c andprdle Ylan Yk ot _ ¢

* Ll el g sl oL il il slegl e

* bl gl esy Gl byl _ 4

! ewlysy PERT Yl Ll assll
M

R LI CRN PO L R I FEES I R |

( Macre ) Csml) Gaeadl )| szl _

( Secteral)

( uﬁ’ﬂl.) uf”ﬂﬂ|~£§L-J| .

( Regienal ) i

( Micre )

!' ( SEIN) sl el _
(oladl) al¥loamgl _ ¢

aYeld . dlsidle kil sy yoon, ,lf,Jli‘ll.L..l.s.t_,._._. P syl | sl

Planning cycle

bl e 1 ol v iy el il g%y

B

Feed Back.




T

'.n.,ll,_j.,_ir.‘.."'( 5 o) Ul oyl ) LU,AJ eebinl!

& oy ol sy
| ecisigty ( I.A,l..:a'-l,ai._dlr-, ) PERT

S oo sl i 3%y i Pt e Ly il

byl il YLl g i Wlelaadl § ool Jll )l . Ao ¥l

iy SAZ Jobe i 2y ( dahsudl ) el el Jl,,,u;lua.,a..,ul,,s:,
cp—-—ad"l;-"fsw‘c-i,ﬂd-ew,' samdlazy Gp ol

Updating

Y el by 2l udl 2ksdl
Poekaloda e Gllgpasll ¢l LUt s el s, Sy

e e T Y A M M, LT W LT T
— c e e —



Y

The Biements ef A Netwerk oKl EJL:"‘IJ s

An Event HECR | |

—— O s Sl e & ol gy s J e

An Activity ¢t bl a2l

0——‘:0-“-43'[-*-.z;o-ﬂ'o--ami,:ig;jl,_glr;,wula.-j_?,_._gwa
s Ladlle o) oo wpiy Jlojlacl utye el i) BLadl i sl e s
T e S Gl e by

Arrew

* (Gl Ll ) Sl o, a JUIGkl, Coy
a-_-—Jl,_,HJL:JlQ.,_..,.;.;,JI -

Tail event O‘l‘.ﬂ r;) Lr' Lels Head Event Y

PahaYle o G LY plysl

. J.,J',.Jli.ln.:.;‘llc,..?c..: 15l 'ﬂf;.'.,olo"., Yewldl




e

—biYles 141 Y

< amg Y ol JL&IJ.,I-L”,» 10 ¢ wJl b 1) g

ol Jlsl 3 - 10
o Jlolosdl gl v - 20
sl bl bdlss 8- 20

wlsdl ;,u,)lg,..,.,,,.r.,,; 16l Vbl T, Y

10 ..‘..bJIJI‘_.j,.‘,JIr;,J,.JI.,,IIJI‘I,.A, 10 - 11 Llagl

:aJull

ll_lgj_yj‘?_;ﬁ;kll‘% Netwerk M[r_J 4a

Leeping ( circiit). siladlaslal )y




Y 3

g

-\ —

Dusmy

3 !:gl.bl.-.dl

vebibalyl e 0o bl ga agl LLey
e TL Y Gl s W o) oy ptlsia, o il o dlin &l o) ey
» ih:-lr IJ.‘-L' UI,J p LI

* b ohas Wbl oy

T L SO

‘L0l i)

—

n:.L.L.I,.n:,. l-2

ob a4z Lbl

l1-3

LVl an, T 20 Lllebse Jlel il m 3

. Jo.ngA,JoL‘:J|,.n, 2

-3

bledl by 3-8

e 1 -2

bladl
Ll
< aaldl
bl



(X

-7 -

bzl Jlellay 20 @ aadls - COe s Uyhiness pdy oo JS2J) Jn
e L RO | I e andly L el iy o Sl b owza,
* bl gl ila 10 @ wdlk diar pdl 8 e wadly Lindl Ll

sl e i aiay ol Jiy Y ey e Lo Gl Tty Vi,

Dangling 20 bl L _ ¥

. :‘L‘_;Jli:.. a Jl i Y‘J|¢1:~ e & gl 9-11 bledl :
-~ J.’-"erﬂ gl 1iyd,

. ¢d.=-|,Z'L',.-'¢—A:-,¢.I.:-I,i‘|d.‘g‘.bwﬁfl Sy Y ZS.,,.'..IIOI —

ot Ld o0 ol ey - dledle wmy il as o Lo.:.l-b-‘“w‘-)l o ko
- & , - . |
. Lﬁmd}l,.lsl:-,l.‘_ld:..l, .u-l,J-L:.:J.o'H . \
* e iy lag ooy dhes SV g \
\\;k‘..
¢



L 2

i

Critical Path § gyl ladl

—mp et bl s Syl Galadle wn o Kl L bl e
u.._,_.,.,h...il,JlJl‘Yl,f:l._u‘llc,.,_.gwsJ;: U,Jl,ula,,l,wla.“,t.,

Critical Activities.

¢ St poj pmeis I s 0%y o= bl ol e 5 eeic

ols Yl sl hyeg sVl dn pa bl 5 Loy Ty ol ey ol I
b ool ST ey oy - il g, Bp a2l 0l

s i ¥l om i et oz el 5 U ol Ll
. |“a(;r4'j|‘£*‘ S as J5 as

Earliest Start Time

P dintagll LCe Y s

Sl P pg b et andl Lin i G0l L Spcdy Ll gay
i CAREN | I SO < anll b, 3

s 1 u._.:.a.»'...‘ybll.i[o ‘el g
cdoladl e oy T @ aadl i T;' PREITRIT 1 BN 7

T3 = gl pij
E E



L 3

-\% =

>

e 0% [ { PPN PPN T S gl o By Y1 st Ll

B P | T oo LW izl Gl + (T J g ldle uadl) |
N s LT TSN =P I DFRTIN I

o
< asl ,_;.;L.«:..b-o..,:ﬂdh.aab’ 13l

. w = C < s
i) i 1] )
T = max (T + D )
E E

Pl as duigeal b byl o1 _ ¢

SOl gl ol T s i sl bewd o5 o,

ol i el dis o all ke b,y g T
i '

ol 13l g2l Sz

TL= min ( Tg -Dij)

Ca s ol e bl ing Lib Le u e tall LS e Y1 s Ly,

s Gl b by Y sl Sl o, L, Wi am il Yoy 2l
cepeas ol gl gl lepedl Geas 5T Vi 51 . L w

ol sl & asl i e bsbe 91,1 Sl LCoe G, 1
1 1
q s = T
E L

bl Giov Al ban Yl ag ( bsbe By sLl) Lo,

IS e il ¥
Ot Jay s D1 BLsf)

o) Syl il am s b ol i S dlels oy Jy VI
ol Ly 156 el



.

;.LL‘.:” v:.ll)L.Jl '-’J‘Ci‘ j,i

ij

o

ol 13k

e b g WL Ledl

¢ by

Cebllcle Sk YUl gl e,

eﬂ

20
16
30
15
15
10

3
16

12

!
oLyl
LDl s,
sl JLeYI 5,
g T IO
S RV Y O
Tl Vel Lol s
e Y b0
o syl
il Lla Wi



BE 3

SN

o &bl o o sl 156

Sl Gespsdle Yl e un SG U U1 K G s as lasy

0 &
16 2
20 3
35 7

(2-8) , (3-8) » (7-8)

& asll 1l
& anl) Gl L)l
< axll Ll )
& anl Sl )i

el qondl descyl o syl HEG I Y e e aall ) Ry

_u“:



- \v_

$r=) 0ol

earadlila, o0 31 = (15416 ) b e an, ez (2-8)  Lladl
L—p—‘—“itl-‘-:o- 30 = (10 +20 ) bo) 5800555 amy ot (5-8) bledl
el @l e 38 = (3415420) Ls, @ 40555 day e (7-8)  Jeledl

L ek R C AT T [ RN TIR T B

CIHEEYS e el b el Sl gl

11 7 ¢yl
T = T + 16 = 35+16 = 51

E E

11 8 '
T =T + 12 = 38+12= 50

E E

ki | 1
‘T =T + + 30 = 0 430 = 30

E E

‘w—] 51 s 11 t:-d.h.u)i,.“w,“ oo

Event NO Earliest Time
i 0
< 16
. 20
! 35
. 38
i

51 .
"ol s shepsel GOl
s oS Gl lacel oyl G oy hasbe Y1 51 C Ly,



'9

-\A -

1 j 1]

T = min ( T - D )

L L

Event No. Latest Time.
: 0
2 24
3 " 20
7 | 35
8 39
11 51

<laxyl Jﬁkl'-“o-}“:;-_»”o-}“ o Jy > JLu

Time
Event Ne. earliest latest
: i 0 0
2 16 24
3 20 20
7 ’ 35 35
8 38 39
11 51 51

ol 4 ol 2k 25U okl o, 2l sy

l~8-7+- ii » =L



-4~

Fleat c|—-”

KYEC) PRAL B2 (38 N BT u.aa,,s,:,i,}sl:zq,.u,},::q,_dlﬁg&.:jﬂ

* byl el Ll e g bl oY (Ll
* Lt bl pap byl e,

TF Toetal Float UK]I CL_]I
FF Free Fleat J.>-” CL—JI
IF Independent Float  JiZee! i

Total Float*® u—mlik-”
ij 3j i by
TE £ T - T - D

GLIJLINGG 12 Ly

TF =T - T 2 16

Free Float gl t:‘ I

e IO Ll e v ST sy L, 4, g Ele oY L g Laul el
i i JlL, LLey l.i,.,...wl..uwlweu.;,.u.ulo.,- ok g ol Ll



Ml § Ll

] i ij
PF s -7 - D
E E
= 16-0- 16 = 0  1-9 bladl oL
Tndependent Float Iy . | CL““
3 i ij Sl .
IF = 2 ~ T < B
E L
= 16- 0- 16 =0 « blala oL



R g

—C1 -

PERT/ Cest

7, S| X U.Jl_,l....lluhci; Ao lanYly o) df ilasyi Wyl S G L
: . JJ&J'W'J{W"%—‘,;J»%L&L_J&Z

Sk pyaal i 1 el

Pert/cest

L o ammiy
Gl G Lyl ) .o’-,.sl,_,.sca.a.,lfs..ag,u'wld,ﬁ; Ltk of it
.\_______:L.Jlu,f‘ AV 0 p ;.;lu‘t”_:.lj q.,.ISJl\_uL,Jb.'JliJl‘jc. o*lesy rj)l“c..i,.l“:ui",
e TET IS { K S Lol rms sy bl gynS il itz s oLyl

s el

el 35y LG ol 5wl Jlome Gio il ) L gioy Ll s
S gy iy e Il gt by (20 ialdl i i oLl s r
. cvd’e—d'wéd;%wwJl-:-uu:bﬂ'uhc&d'u-m S
oJl—.}lLWluﬂJK"J'._,h L

Larte dpii) S G oty las el S gy

“un-'ci.;.“’l

wir¥e LA il by Yhams Jle sy axly & b Jloazel Ll o ya Ly

¥ x o x0 4 Yo xo =

gz VYo =



S

Lledllia o sl oait glogl Lo ;Jt,,,,,-.T.:,u;,L»,;:_t‘;.;l o Wizl
. fl__.;‘rd
V' x Ve x¥ ¢ Yo x y XY = ot bd | IO G K|

"‘;"‘.’“. = L 1) + Y Ve

e *Ledy ey dadesla oL Lol JL&’J.‘OS.,..'T._;FI.,. Lol 1),
sl o Ly

i Y Lo = ¥V x & x ¢ t N+ x4 -E‘JLJ‘.h&JKS

agiz Yo = VXA XY m il .l

bwiz Yo = JL&YIJ.A.:;UE;JLJJUIJI?,I
“wiz V0

v t ° p= Q'}”

Ve IRE ‘Yo owin Lyl 1531

S e g iy | wi bble Lig e R PP AT T G Ly
L4 le,lidl‘)l‘.':-l_'_” |..LA

Direct Cest. a2l Gilsal) e s A JUI Ll Gy, g N
* (eI, el —Jldlais)

K



9

Nermal Time uanulgo}“ -ty
Nermal cest Congri | alcll = Cy
Crash time tg—eidl oill = e
Crash Cest byl eIl = Cc

e a7, Tt [ [RSSTT B SC D B T DY SN Y

ey goldl el €0 il it e Lt s 1l e el i
oo agls YL

W‘&u‘;b'o&wﬁﬂ'wﬂwcﬁwjd[ol..r‘ln“Ji-‘-"c»a-n%:
* bl el o e s B i)

Cost slepe B g e sl Ldn ey

PUEESPSNN] DY | I ur-._'.”-.n'li:“
e e LUy L N | It

alCl fp oo




N E

= N

1 G rlich s L bl R ab L CUFE FETTNTONIRTE R H AT PR

¢ day Ly c-&,-‘_ ks . cJa-',Q..jo-b-,JaL‘_‘“ lda

P LJ-il«-i-JKﬂk-sch.(_,,.ﬁ.Jli.iaJ ulﬂlo.;.ll,Las.Yras.;..,aE:JlJ,.,

Totl Cost

Time
Direot cest o L Gl 95 ej gl uzx  Tetal cest -..tilldlf.:.ll,
: PO | o ol B s Indirect cest ‘HLr:.h-iJl 5| -UIJ'
F el ploat g
ninioun cest g} Optimum cost okl )|
= e -c 1
mininum cest ce el s, minimum tine t, deums o5,



Crash Cest &l aailsal)
e

oLl it o bles g9, L1 siig)
el o LYl g, ey ok Gy b eay ok shal o ot
S TRy IERTCTCHSE SR PAT bl apndpbes pbes, §a L=yl
¢d A p2a3 Crash Overtime basis el JUYI:..;,JI;JLJL;.U.LO:L»_‘JI
‘ f o el | oJE il

il ol Ll Nermal Cpst

o L STl a5 bazeliy,, o sl o ls e woe _ )

manpewer is peak
fleat jebs  rlw LJihesl i crash el b 2 A ahesyl gl _y
) J-"‘*'Lt)—:”‘-‘mur-‘-u Fledleddlh =, Y15, L L=yl
e &3 emy ) ,I_,auwc.yl,l,ﬂ..-.u.u.,l,,ﬂ shil s lascol, blagi o

l.i_..nf:.,,‘.,,\b JlJ‘:JWUA,JUQJJQL,JJld,;J:.MYIﬁ Aoy
ramclar L8 sl l",l,‘_,ols.u.;..[rl.xs...:..l‘_j.:.‘:,» ol Joloy sl

o piligas )

Crash e~k eyl .a.:..:,c.L...LLiln.'l:.:lt”_'..,.n JuJeJy,



L S

Activity ol _ ! QL&YldK:JI..:_.,__L.I o P &
Cest Cest.

5= 4 el dgus sleles, [ 2000 2500
1-2 oLl Jlel Sloles o ool [ soo 500
2 -8 phel alb oy Sloles ¢ LSl | 1500 1800
3 -4 ool 2, jin vy | 5000 7100
36 bl 2 &l JLles, [ 800 1000
3 -9 J,laJBu-i,-ll-L,laa'-,i:. Slalesy ¢ wiloletu | 6000 8000
3 -10 A G i 300 300
3 -12 g PO ¢| Y ol & silalaiun | 2uen 3000
4 -5 sl il s Sl Jle ¢ JLles, | 900 1300
5- 8 AV leac Ll L, SLl ke o Glles, | 2500 3000
6 -7 ol 45 slele 7500 85PP
7-8 cl»J|a|}=‘~;-.-|,- ,_f'-o‘dld'- " dl—alc—l, 1500 1800
8 -13 el | Sy Folesy | 300 400
9 -11 o el bybas Slal Jlee lilesy | 1000 1200
10-11 Ll ric i Sl Jlee Selesy [ 1500 1800
11-12 Ll bybs U.'L;,L,-_;, 8000 8500

if-Aa PLV- L elyysed| uooo 8000 l

1
45600 58700




v

Duratien cost Cost
Activity

. ol— -l Nermal |Crash Nermal Crash 5 ‘r"’f"’-
6= Ol Gy 3 2 2000 2500 500
y oL Jl Ll 2 1 400 500 100
2 -3 Lt 2 1 1500 1800 300
3 -4 Ll 2 e | 35 8 5000 7100 300
3-6 LJl s sl y 3 800 1000 200
3-9 ._g,l:,.]l,u;._.ll.lp,.las.,i»- 10 6 6000 8000 500
3 -10 oG da il 1 300 = =
3 -12 L Jlaael | ¢ 4 2400 3000 300
by = § A GUL 5, 2 1 400 900 500
5 -8 A Vel ., 8 6 2500 3000 250
6 - 7 Ll ols |4 8 7500 8500 500
7-8 Ll olis el |0 8 1500 1800 150
8 -13 rebdl oz |, 1 300 400 100
9 i & bJl byhs 5 3 1000 1200 100
10-11 LU ains 5 Y 1500 1800 300
11-12 "L 01 byhs 3 2 8000 8500 500
12-13 FLYI Iy W 5 2 4000 8000 1383

Lk




-

— I

Equipment and man power planning

.:.JI-L-\.JI} alladd o oS

ol UG 5 s s
R L..».\JI‘..., Lo l‘,__l;u}_,_ﬂ.[ Aaadly JLJT o

T ST CU | I ENRTTR P Ligds gl Y1kt

lmv LWL'_,UJ. e oI LT RN TRETRY

u'~|131r53
e g i s

I 11..—\le 4.-1:~L.r=-

el oals 13,

Akl L

: 4.1‘.5..5.”3 6.[.‘..“



"2

SN,

Start Total

MERTRILy " em ar FLAAT
0-1 Srlliss |4 | 0| o 0
1-2 > Ll L 5 | 3/ 3 0
2-3 apedd o I S 4 5 5 0
3-4 oLl 5, s 3 7| 7 0
3-6 LIl s sls 4 | 7| 8 1
3-9 d)l?ql,grdlL}Ls)j} 6 7 |11 4
8-10 el jf i 2 | 7|2 13
3-12 Ly 91 sl 6 | 7 |23 16
4-5 AN gl T 2 | 22 |22 0
5-8 G ¥lesc Ll il | 8 | 24 | 24 0
6-7 LIl 10 |11 |12 1
7-8 Ll s il 6 |21 |22 1
8-13 pebdl oo | 4 |32 |32 0
9-11 obJlbis | 8 |17 |2 4
10-11 'L.r(f-ﬁl._:*-z-"-‘-:'—")“ 6 8 |21 13
11-12 Ly Dllbs |20 |22 |26 4
12-13 il Lot 5 |25 |29 4

B 3



L

>

Arrow diagram (‘f"‘"Y|;i:":r"")"tJ)“:"'U “ ULl oo G LI J BT s

(8-1w2+3-4-5-8-13) ST e PSS | PN}
UL FASEN] PRTSSCICI Critical manpower el gpn, (-

-7 SO W] TR PO 3 A

early start time LSz 5V ;IL Yass reat e L d:JI;la.:.:‘Jlr_..)_:r:'

« bladla o

J=bk¥) 2 Peak e swe A1 1( ) () S S aa,

. )‘:.SL_<.J19\JI‘,}_:J| el Sy RVY OT Uy

Latest start  Lladlgley Lk 91 oL Yoz il s bVl sy
,J..k‘”i ,-EJLC 'J"";Lj"ﬂ;101 JAJJ( & )rjj.‘}i: time

. O ‘.H}CIJJI!:;:JI Sl lj.hﬁ.d%_)

oL ol iy wsadlis ol up g asl 5L gyl il
coddnllia ol Jhadl e 5 sae Bl Ao =5 Ll

( 5 ) Kallse Jyodl ual axs L1 bl

s ek O s Seagy g L popadl ) UL L) o3 Ry

Pk Lok lheca s e i ks L,

¢ pdS a5 edl LY

ol bl U5 deia) M1 JLdl sue piald el Sy L ac 5 oy adll ol L

el .



L

Py o e

>

samdladl §0iis @ sl | b 5L ol Ll L izl s 151,
T VU any
Activity MVIbbiMrjﬁjJu| < Lol sy dllug | dizly
s i ad Yag 8 o LB Lle ag ) fae Splitting
Il e, (3 ) Ky 3-12 LLladl o) wos G LI JRIT s
VLB AR N NN Rt o ) RS
gr—miedlios wa 6 B Ll ol e JIS G altla g L,
early It Y
L,,:.--.;.Jl.;.a:.;'.:-L...JI_., Latest  losk Y1 focilons axye E, D L],
manpower ULl jis
Fagla osf o eay gl o JS 2o WL ks

A+B+C = A+D+E

then B+C = D+E

B+ C =108 man-days = D + E Jid e oy

sus B0 4 ) Kl e Lo Ldeall Jle sue il aiz),
UL RRCCINU IS PN |

oV s Ll sl e Y a1 Yy 312 LLadlia L,
JekYe oG dbdlain ; dle

Leveled manpower lin u'-;)( 4 ) JSa iy Liny

cenbladl L Activity Splitting - ek 2 05 3-9 L Ladl,

- -



— Yy —

) - .
4 e l I I’1@L~WL‘
4 “15”‘..!_-..64.][.&)(,,—..”4.*3..]4)’..]0
NRECI) RC SR QNI P T P N
i, L
b -. UL Sl s iy
J————-—..A—l.ﬁ-t-’; -

* .__,l..L.n..Hj

A 3



.

s -Yr-

[ . T ——— a
|
_ |
. 1
|
| [
S ' :
3 _‘—® % '
o . ’
Q_ ' l
N . 00—
T 3 2] -ﬁ?
28 =
i F‘lj"”‘ le
20 i —
s | 30| ,w-u' 3-q
o >
5 3-6
M"l‘lpoulef ‘_ﬁ:r C«rl.'*l'CAJ A‘C*r'w‘ﬁc.s

2 49 6 & 6 n 14 14 l&zouz;;z&ztgoszs

Pre. T 4,
jg(_ mu') d‘f

Ll e

= U_Ij 5’{'qu +l.”1 :

ﬁ_‘_—_-—!-“

¢



L 3

=

S
2 LéLy I"""—-
N i
5 25 B
: e
Zo l-n
15 &
10 -
5
Man power for critica ac fiv/ties .
L 2 14 1§ 1§ 2o 222 24 2y 30 3234
ProJ‘cEf' time , Jajs
(2) . ‘K_:u_
qu’esf stasrt ‘h’w\c
35 4




35

2S5

o

15

fo

3o

Fro J'(J' ‘f'::-v(} c{ayo

T"/

'~

(4)

Bl m
_nllm/.w_ ﬁl.....l
__u-ljaﬁ
NN
]
{ b § %
:,__,M
[
E
f?;
1
|

3-1p

67

3-9
3.4

43|

3 -4

o-1 1=z

/5 2o Zs 20 3s 40

‘0



‘g

The Challenges of fnrf:lruu:lion

) it ixsi 4__»‘.“— "
RS I 1
"‘:1 vy -’r-uiLJ,«:{',‘

I Ty

|
l l _— -
l ] ) Coordination and Control
Rismg Costs Time Quality P 4 =
] T a T Owner Engineer Constructor
= Wages = Dclivery of = Design |
; materials, criteria Construction Management 5 =
-~ Materials. supplics and S ion 0o Femm—m oo [~——=——————- P
and supplies equipment nspection I .
= Productivity ~= Government - suufﬁ:f flanning Design Eons!ruclion
= Time delsy festraints workers F- Feasibility -~ Define 1= Review plans
== Jurisdictional == Productivity -~ Supervision L~ Finance project and specifications,
disputes TEN— n and challenge same
Caviiil ot L = Finance -= Contract = Personnel
== Capital equipmen | _ - h selécti
(price at tume of D_fs"l;nl ~= Availability method Egn = Personnel
delivery) SEERe of materials = Operating -~ Design in selection
s i - (.-onslrul.'llon requirements logical s Barsiraction
Inflatio schedule
== Controls construct methods
_____________ e e - — - sequence
Cost-Time-Quulity Trade-offs _J = Standards 9 = Schedule
______________ |__ TS ~= Bidder = 2‘;“:::’:"0] = Cost
= Union selection = analysis
agreements | _
47 Resources = Design —= Reporting
[~ Training ~= Contract schedule and control

- = Value engineering
(functional analysis)

Challenges in construction's futur

Research in Constructio

~— Isolation and analysis
of high-cost areas

d, Calif., July 1975.)

1 s
ol = Procedures

~— Review
final plans
and specs
w/cost
estimate

€. (From Boyd C. Paulson, Jr., Goals for Basic
n, Technical Report No. 202, Stanforg
Engineering, The Construction Institute, Stanfor

University, Dept. of Civil

= Construct

== Value
engineering



BUBSTRUCTUAY
L]

RLINFORCED CONCRETE

REINFORCED CONCHETE
BLLOW sLAn

B A

PERIMETER FOUND,
WALL §5TD. FT,

SLAB ON FiLL
BC

CLEaming SITE DRAINAGE
AA 00 AB 02500

CONCRETE
FORMWORK

HA 000

CONCRETE CONCRETE s
FORMWORNK FORMWORK WEATHERPROOF

B8 03100 BC o100 BD o700

[ARTHwORK CONCRETE

REINFORCING
BA 01200

CONCRETE

CONCRETE
REINFORCING

REINFOACING
BC 03200

INSULATION
A4 02200

ED 01200

88 03200

CAST-IN-PLACE
- CONCRETE

B4 oo

CAST-iN-PLACE
CONCRETE

BE 03300

CAST~IN-PLACE

DAMPAOOFING
CONCRETE

8C 03300

8D 07180

EXPANSION AND MORTAR EXPANSION AND
CONTRACTION JOINT

CONTRACTION INT
88 04100 CLl

BA 0150 BC oniso

UNIT
MASONRY

B8 04200

EXPANSION AND
. CDNTRACTION JOINT

88 ohiso

MASONRY
ACCESSORIES

BB 04150

S o .
+
SUPERSTRUCTURE
c -
.
H
1 I I |
| I .
ST
REINFORCING STRUCTURAL mscef.l.msuus METAL PRECA
f&'ﬂ;;i STEEL STEEL IRON DECK CONCRETE
F CA CB cC co CE CF
one PRECAST
CONCRETE STRUCTURAL METAL JOISTS
,‘m.,:f,Li REINFORCING METAL FRAME - FABRICATION - oF Giis CONCRETE
-
CA 03100 CB 03200 : CC osi00 €D 05500 CF 05400
SPECIAL
CAST-IN-PLACE J015TS B ORNAMENTAL L DECKING “EINISH ConcRETE
ccmcl;n: Cobssis €D 05100 CF 08300 P
CA 03300
EXPANSION AND LIGHT GAUGE
s CONTRACTION JOINTS FRAME
CA 03150 CC os400
.
SPECIALLY IREPROOFING
| FINISHED CONCRETE 6 Genoo 2
CA 03350
- : SPECIALLY
‘o PLACED CONCRETE =
" CA 03300




MALHY

LA Cunm 13-:-1-!“
FRECAST
CONCRETE SHINGLES ROUGH WATER
ATERPROOF
DB oym beC om0 CARPENTRY OOFING
Drosiop DG onoo
MECiaL PHEFORMED
wOOoD
FINISHLD CONCHETE PLASTIC PANELS nul’??w:u:v%m nm ‘Doo~nns INSULATION
Db wiso .
20w DD 08500 DE 08200 DG 071200
. $10n¢
- UA oea GLAZING BPECIAL . .
AMPPHOOF ING
DD ossoo DOORS
DF oa300 DG onso
MASONHY
ACCLISOHILS ENTHANCES

DA o150

DE osao0

WINDOW
TREATMENT

DD 12500

SPECIAL
WINDOWS

Dposeso

GRILLES AND
SCREENS

DD 10240

e N— !
WIATHER PRDOF ING
#
E
. (- I 1 1 I !
ROOFING aND TRAFFIC MASONAY AND
- SHEET METAL SURF ACE CARFENTRY noot :“;'C"“ CONCRETE
N Ea En EC . ’— Fa
e ]
|
ROUGH METAL CONCRETE
| 'wNSuLaTion INSULATION CARPENTRY FABRICATED - FORMWORK
EA 07200 EH 01200 EC 06300 E1 pss00 FA 03100
SHINGLES AND ORNAMENTAL CONCRETE |
TILES | '""E‘;‘:n‘r’zz'"cs ] METAL REINFORCING |
EA 07300 ED 05700 FA 03200
PREFORMED CAST-IN-PLACE
PANELS - "°°L “fc“’ CONCRETE
EA 01400 ED 07800 FA 01300
: e -
EA 06760 Eaeaidg
N
e .
. FLASHING, ETC. | | uNiT masownay
EA 07600 ) FA 04200
—
EXPANSION AND !
L] ‘é:‘;;;:g: H{CONTRACTION JOINT
" FA onso
SPECIAL
. SPECIAL -
- : : - PLACED concRETE
’ 5 - FA 031360
1]
| i
. . MASONAY
. 7 ‘|  AccEssomies |
. FA oaie9 !




g

NTEmIOR
. wWaLLS
r
1
| | 1 1 |
FRAMED MOVABLE DOOKMS AND BORROWED FINISHING
PARTITIONS PARTITIONS FRAMES r1 LIGHTS HARDWARE
r Fp rc FD FE FF
a
ROUGH METAL DOOAS HARDWARE AND
— CARPENTRY PARTITIONS AND FRAMES - GLAZING SPECIALTIES
Fi os100 FC 10600 FD 08100 FE osson FF 06100
P —————
LIGHT GAUGE WOOD AND PLASTIC SPECIAL
p{ METAL FRAMING DOORS - WINDOWS
FB osa00 FD os200 FE ossso
e —
€s
L LATH AND PLASTER seciaL poons | | [ OFILLES AnD
FB 09100 #D oeico FE 11740
S ——
f—
ACOUSTICAL
Y  INSULATION GLAZING
FB o500 FD oss00
SPECIAL
WINDOWS
FD oesso
VERTICAL STANDARD
MOVEMENT g FITTINGS
; 1
| | 1
ELEVATORS ESCALATORS CHUTES. ETC. MILLWORK ORNAMENTAL
AND RAMPS 1A METAL
CB r IB
MOVING STAIRS PNEUMATIC FINISHING ORANAMENTAL
MBWAI
GUG: “,;:Rs AND WALKS - TUBES CARPENTRY METAL
CR 14600 GC 14760 JA 06200 IB 05700
—
CHUTES AND ACHITECTURAL
ELEVAYORS
M GA 14200 ~| CONVEYORS WOODWORK
GC 14550 14 06900
STORAGE AND
L SHELVING
GA 14400 -"JA 10670




g

SPECIAL
Ic

CHALK AND
TACK BOARDS
IC w0100

TOILET AND
BATH.
ACCESSORIES

IC 10800

COMPARTMENTS
AND CUBICLES
C 10150

HB

TiLE
HA 09300
TERRAZZO
HA 05400

HA 09650

CARPET GYPSUM
FLOORING

HA 09690

FLOOR

TREATMENT
HA 09760

SYSTEM

CEiLING

LATH AND
PLASTER
HB 03100

WALLBOARD
HB 09250

SUSPENSION

HB 09540

WOOD £ LooR ACCOUSTIC i SPECIAL
1A ‘055 TREATED HC 09800 COATINGS
HB 09500 HD o9s00

RESILIENT
PAINTING PAINTING ARTWORK
FLOORING HB 09300 HC oasco HD 12100

HC o092

WALL
COVERIN

SPECIAL
FITTINGS
J

LATH anp SPECIAL
PLASTER FLOORING
HC oa100 HD 08100

GYPSUM
WALLBOARD

HC 09950

TILE
HD 09300

50

GS

KITCHEN AND
CAFETERIA
JA

FOOD SERVICE
EOUIPMENT

JA 11400

HOSPITAL AND
LABORATORIES
JB

CYMNASIUM
JC

LABORATORY
EQUIPMENT

48 11800

MEDICAL
EQUIPMENT

48 11700

ATHLETIC
EQUIPMENT

JC 11500

SEATING AND
FURNITURE
JD

FURNITURE

4D 12600

SEATING

4D 12700

LIBRARY
SHELVING
JE

CABINETS AND
STORAGE

JE 12300

LIBRARY
SMELVING

JE 11650

CRANES AND HOISTS
JF

HOISTS aND CRANES

JF 14100

SECURITY
HARDWARE
4G

HARDWARE anp
SPECIALTIES

JG 020




- CmanC Ay

ot ] o
[ I o [ ]

Fluseini anp A TN VENTILA T O AVR - CONDITIONING Fimg POLLUYION
DR aimaLl I'T) A ConTAuL
ha xc KD
xr —
.
b WAL ey LOUVI R AL LRI anb
Snil . - BRI b winig _—— — Yiwi
Ad ThAn LT R L LTy ]
WASTE WATLR PURER HEAT A *
LUMBING CONTAOLS AND
-— TRLATMENT GUNERATION 1 DisTRIBUTION —— INETRUMENTS
. K4 18300 KB V600 K€ 1ee00 KD 1ea00 KL 18000
LU NG LIOUID HEAT CONTROLS AnD e
— TRANSFER — NSV HUMENTS — DiSTRIBUTION
[
CEL o KBisro0 KC 1eeog KL vesoo
CONTROLE AND ‘ CONTROLE AND BASIC MATERIAL CONTHOLS AND
NS TRUMENTE INSTRUMENTS —  AND Wi1mODS — INSTRUMENTS
AA1seoo at KB 16800 KC 18080 KD 1swo0
—_ e —
BASIC MATERIAL BABIC MATERIAL INSULATION BASIC MATERIAL -
AND METHODS AND METHOOS L AND METHODS
KA 1sos0 KB 13050 «KC 1100 KD 18080
——
INSULATION INSULATION INSULATION
. KA 1m0 '] KD 18180
e
REFRIGERATION
KD 18850
L]
. T e . - - . ea -
'
ELECTRICAL {
L {
i
|
!
[ I [ [ | | 5
STRIBUTION LIGHTING COMMUNICA TION ComTROus MEATRC Avo seciay svpvews ||
OOLING 4
ol Le & LE "
ELECTMICAL INTERIOR LIGHTING RADIO RECORDING AND
SERVICES — FixTuREs TRANSMISSION INDIC A TiNG SNOw MELTING | |rowrn Genematon
LA vearg LB ve610 LC weno L1y 18970 1LE vemsa LF v |
|
i
UNDERGRAOUND SIGNAL ALARM aND voTDA [T |
SERVICES — LIGHTING CETECTION caNIRoL feef  BANEROARD o= Stmvices :
LA wany LB 1618 LC wrp LD res20 LE rerss LF vean
SERVICE ACCESSORIES. CLOCK anD LIGHTING ROON AR - LICHTING
- ENTRANCE = — *accAsuming conTmoLs —  conDITIONING — N |
LA Va0 Lb w30 LC 16240 LDb 1s830 LE war LF veevo - |
L
SERVICE - TELEPHONE AnD ELECTRICAL BaDianNT BMFRCT ey 15t
4 DISCONNECT | Lies I TrlEcmarm NTERLOCK HEATING L A wem
LA wsaz0 LB vessy LT 8150 LD vesap PR LF sem 20
]
POLES AND HEATING ELECTRIC € a Y00 !
METEMING A\
— STANDARDS INTENC oY coNYRCLS ey HEATFAY ran - PEOTIL Verm,
LA 184a0 LB s LC wmo LD eysg LE e LF vemag |
——— g
ra [ ComeyTr e \
| GnouNDING EOUP WY SwITeHES : TOuPm gt |
LAz LC 18270 D wweeo LF e |
S
TRANSF ORMERS TELEVISION - |
LA 16480 . LC w0 }
— .
DISTRIBUTION | ] 1 i
—  SwiTCHBOARDS |
- 5 LA 18470




OvimniaDp anp
RO Y
-

TOULSE PLant
AnD
EOUIPMENT
D

AR A
ARG BLaLY
o E

HEAD OFriCy
OvVERNLAD
oJ

TP ORamy
FACILITHS
AND CONMTROL
ML 0VB00

TEMrOmany
FACILITI S

AND CONTRDL
F orpuo

LIS CunThg
Ma0ino

BUBSMITTALS
M| o0

OUALITY
CONTROL
M| 01400

‘
'
ABNOHMAL 4 w8
GROUND .
N
I
g ’ 1 1 —
SPECIAL SHEETING AND SEWLRS AND EXTERIOR
FOUNDATIONS SHORING UNDERPINNERS SERVICES ELECTRICAL
NA NB NC . FA PR
PILES EHOAING SHORING EARTHWORK EXTERIOR LIGHTS
- L1
NA 07250 NB u2400 NC 02400 PA 02700 AND FIXTURES
PB 16530
SITE UTILITIES *
FA 02950
-
e “
-
-
| i




L

tig

EARTHWORK
PC 07200

CONCRETE
FORMWOR K

PC aaipg

CONCRETE
REINFORCING

PC 01700

CAST—IN-’L ACE
CONCRETE

'C 03200

WEATHER
PROOFING
FC 000

TUNNELING
FPC 02850

SITE CL EARING
AND GRADING

PD

CLEARING
PO o100

EARTHWORK
PE 02200

EAnrnwomc
PL 02200

PAVING AND
SURFACING

PE 02600

DEMOLITION AND
ALTERATION
K

[ l 1

PLANT anp

PG

SITE
IMPROVEMENT

PF 02?@_ =

PG 02800

MARINE WORK
PF 02950

RAILROAD
WORK

Pt 02850

AND

s

LAWN AREag

LANDSCAPING

CONTINGENCIES

ESCALATIONS

I

~

TIONS
CONTINGENCIES ESCALA
DEMOLITION Al'll:;?.lDNS < i
KA
ALLOWANCES
DEMOLITION e
SA
RA 02110 &




0 "‘

Lofe even! fimes O
o SRR HIRES

Project Contr ol ’g the Constru tion Manager

@

@

[Z2)imston U'-dergrwnd [32] connect

Dl wel well pump woler piping piping "
n 3 > 6 p——
15 2 8 Fe
waler lonk @Eutl .Ionl piping
foundotions -olrr fonik und ruim
O m 0 10
flro-role Instoll sewer 14
for u-cr.und back il 1
10 5 @P
[ xcovole for
eleclucol Instoll Instoll eleclrnical
manholes manholes duc! boni
1
Pull in |
Overheod pole line 2 power leeder
6 & 5

- Critical path site net.

[_.—]_,‘Whi_h — LS Fnisk_ Taona]
ATION [AR LAT EAR LAT |FLOAT
01 v |3 (v |eearsie 3 3 0
V1212 |1 |2 [survev anp tavosy 3 3 5 5[0 ]
213 (2 |y |1 [vouch cradE 5 5 7 7 )
314 s |1 [ 7 [orwer 7 7 | 2 [Jz [ o]
31614 |1 |3 |WATER TANK FOUNDATIONS 7 8 n 12 )
N EEIRERE EXCAVATE FOR SEWER 7 n 7 21 | 4 |
3 J% | v [V |7 [ExCAVATE ELECTRICAT MANHOLES 7 20 8 21 13 ]
3112 | ¢ |1 | 4 |overneap rore une 7 2 13 2 |18 |
4152 v | s [INSTALLWELL Piaap z 22 24 24 0
S| 8 |8 |1 |5 [UNDERGROUND WATER i PING 24 24 2 [,32 | o]
6 7 |10 1 & | ERECT WATER TOWER " 12 - 22 | 1
| 718 110 | 1 | 5 [1ANKPIPING AND VALVES 21 z 3 3z 1
811 ]2 1] 5 [connect water pirimG 32 32 34 M | o]
1N |5 [ 1 | 5 |INSTALL SEWER AND BACKFILL 7 21 2 [\2 4
0 (N ] 5] |4 |INSTALLELECTRICAL MANHOLES 8 21 13 % |13
N 112 |3 |1 |« [eecrricar oocr sane 22 2 25 N 4|
12113 | 5 [ 1 | 4 [PULLIN POWER FEcDER 25 2% 0 3 4
13 [ |y |2 | 2| BUILDING LAYOUT o 3 | 3 | o ¥



'-
(X I
' 9

. |J‘ ¥

's150Q ysiutf upa ‘2w snseaa json

Cumulotive projec! cos!

- Cumulolve @ o b & <] =
ij Deswiplion Cos! cos! '§ 'g § g g 5§”
0-1 | Cleor $2,000 |§ 2,000
1-2+| Survey 400 | 2400 =
2-3 | Grode 1,500 3,900
3-10 | Excovole manhole 300 4,200 o —
3-6 | woter lonk BOO 5,000 \
0 EWHGO'IDH 1,500 =
10-1 lectrical monhole )
3-12 | Pole line 2.400 J 6,500 \\
— D]
3-9 | Excovole semer | 6007 | 14,500 \ S
6-7 | Tont 7500 | 22,400 A 5%
3-4 | wel 50001 | 25 400 N
9-11 | Sewer 1,000 | & j
4-5 | Pump 900 | 25,300 S B —
11-12 | Electricol duc! 8,000 | 37,300
[at]
0
12-13 | Power feeder 4,000 | 41,300
7- 8 | Tonk pipe 1,500 | 42,800
5- 8 | Underground pipe | 2,500 | 45,300 &5 —
B-13 | Pipe connection 300 | 45,600
.

cm g -



I

$48,000

; 000"y 43paz) wmog | ¢z
009’y To.m woyauw2 31 | ¢-g

o / ooc'tp |]005"1 3d ywo | g-;
008'2 | #iid punaubopun) | g-¢

. oop'2 dul ajod | 2f-¢

bﬁ 7 ‘ ‘ \ # O0LLE [oogs | g oy 211
. 0051 | #ioyuow foaupa 3 11-01

\ “ % 00652 | 000ty - 1om3s [ 11-6

00v's2 006 dung | g.p

: 05'2 wol | /-9

‘ - @ _ 008¢2 | pog's am | p-¢

. 00041 | {005 | w1owwouw ajonom3 | gpog

w ‘ A 000'9 435 3j0a0013 | g-g

\ ‘ \/ w0l 0puno

j \ ‘ \ 00s'v | o008 Y0, Jajop | 9-¢

_ 008t | 00g'| apoig | ¢-2

| 00v'2 | oop kanang | 24

ﬁ \ ‘ \ \ 0002 $| 000'23 g | -0

g g =

L e et m————

B e ——— e

EERTEI St JR 1o R

Cost versus time, late-finish basis.

I me

Cost Control

4

rd

21st day

/La!e cos! curve
a5

/

Early cost curve

35

25

20

Project days

15

10

$25,800

$11,300

$40,000

§509 3A1j0jnWNY

10,000

Comparison of early and late cost versus time

curves.



Quality Control -




General : Quality Control

The aim is to upgrade the quality of workmanship. Diligent quality control

UO\’ AN ,_-:.:_r\,__o\ )
will eliminate abortive work, taking down and re-execution of bad workman—

ship etc. and the consequential expenditure of time and money.

A. Quality Standards

Standards established by:

1 Past performance

li.  Engineering determination

iii. Evidence of good or bad quality
v

B. Specifications and Quality

relevant clauses of the Conditions of Contract.

C. Level of Detailing

The level of detailing in workshop drawings is of Paramount importance in

order to achieve good quality workrﬁanship. The supervisor should ask

Element of Quality Control

L]
The clements of quality control are numerous and we may concentrate on the

following:



Sequence of Operations .
Check Lists

Sample_ Models
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Sequence of Operations

All activities in building construction should be operated in a sequential and
logical manner. The input represents work requirements done by the Con-
tractor for each activity and the output is the completed item.

The sequence is controlled by "Decision Stops" for "Rejection" or "Approval"

or "Do work" or "Do it again". To display the flow of operations the "Flow
Chart" procedure is adopted. .

The order of operations is demonstrated by a graphic representation linking
‘the progressive steps which must be made and the logical order of the
decisions to be taken during the course of operations.

The idea behind the use of "Flow Charts" is:

- It improves communications between supervisory staff

- Eliminates confusion procedure wise due to interference in activities
=
- Improves co-ordination of work at site
- It helps in the proper control and use of the Check List system
The two major items in building construction are "Concretor" and "Finishing
Items" inclusive of all services. Both items are demonstrated as an overall

"Master Flow Chart", from which "Sub Flow Charts" breaking down each

activity into detailed operations are represented.



Sequence of Operations for Concretor

This can be divided into two major items:

de.

Sub-structure: all work below absolute zero Iével

Super-structure: all work above absolute zero level

Sub-Structure

i. Framed structures with one or more basements
ii. Framed structures without basements
1ii. Wall bearing structures without basements

iv. Wall bearing structures with basements

L/
Super-Structure

frs Framed structures

’ \
ii. Wall bearing structures
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CHECKING PROCESS

General

One of the most important quality control systems on érojéct Sites is f.he
process of checking. It is vital therefore that a practical and ﬂexil-ﬁle check
list for_mat is prepared w_hich effectively monit?rs the Contractor's methods ;

procedures and workmanship.

Checking and Conditions of Contract

Two rules which are covered by the Conditions of Contract control the pro-
cess of checking:

[ -
a. No commencement of any further work will be carried out until the

Engineer has carried out his inspection and given his approval.

b.  The contractor must give the Engineer a minimum notice of 24 hours

of his intention to set out the works.

The Engineer must inspect within 48 hours of such notice and no work

shall proceed prior to this aipproval.

Role of Site Staff

The period required from the date of submission of the check list request
should be spent by the Resident Engineer.and Engineers concerned, in Studying
in detail workshop drawings and specifications, i.e. N s

a) Check detailed dimensions and cross check them against overall

dimensions.



b) Detail drawings must be checked against the plans and elevations of the

section concerned.
c)  Floor plans should be checked at various levels with the roof plans to

- ensure all openings coincide especially where service drawings are

affected.

d) Check Drawings if they are stamped by "Co-ordination Group" with

-

‘necessary comments. -

Any errors or items which provide insufficient information should be referred
to H.O.S. who in turn refers the problem to the Head of Design for action and

decision.

In additiom. the Resident Engineer ‘ar Site Engineer concerned should be
sufficiently experienced in the elements of construction so that he anticipates
the problems before they arise and advises the Contractor in proper time thus

gaining co-operation and respect betwen both Contractor and Consultant.

Checking in Stages:

The work shall be checked in stages during the progress of work according to
Sequence of operations. This will eliminate the compilation of errors which - -

may lead to delay in time, affect quality of finished work and creat tension on

site. _



- C e g e
FEEA

Check List Procedure

Flow of Documents

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Contractor submits 3 copies of "Request for Inspection” (See
attached format).

: Secretary to register and put date stamp "Received", Resident

Engineer to sign and return copy # 1 to Contractor and copies #
2 and # 3 to Resident Engineer.

: Resident Engineer to retain copy # 2 and distribute copy # 3

to concerned Engineer

: Concerned Engineer to complete all required inspections and

write comments on check list formats - 3 copies.

Resident Engineer to check:-

(a) Time taken for inspection by comparing returned
"Request for Inspection" # 2 and # 3. :

(b) Comments written by concerned Engineer either to accept
reject and signs.

Resident Engineer distributes Check List Format as follows :
(a) One copy to Main Contractor

(b) One copy to Site File

(c) One copy with attached request for inspection to
concerned Engineer for action.



Check List Formats

1. Request for Inspection

2. Check List Format



RETURNED CHECK LIST

[1Copy Of Check LisH

FLOW.CHART

CHECK LIST PROCEDURE

Secretary To Register

1

opy 283 To R_E

2

& Stamp

Return Copy N® B TP.JI ,

1. ToContractor DISTRIBUTE

Signed By RE

et o : -

. To Concerned R_£ Retain
Engneers 1.Copy
(oncerne& Engneer]
- Checking Process |-

List Format

Comments OnCheck

R,\
Check Time

Taken For
Checking

i

Attach Contractor
-~ RequestWith Check
List Format 3Copies

Yo Contractor

1Copy To Concemned|

Engineer

| R P(opy Tohh-(de:k‘

4T L AT 8 ¥ s o e i e
| keawe!®

~

PR

DISTRIBUTE

— R.E Signe




"Project .. k_e_o | Date:.
Request For Inspection

Contractor .. Time :_.

PLEASE INSPECT THE FOLLOWING WORK ITEMS WHICH HAVE BEEN_ COMPLETED
IN._ACCORDANCE WITH ALL _CONTRACT DOCUMENTS '

Signature:.Contractors Representative

LOCATION

| REMARXS
D ESCRIBTION 0 ITEM TO BE KD .
GODE , T CHEC S

CXivil  Werks

O)Architictural Works

DOMachonical Works

OA/ C Works
1

O Electrical Works

Otrernd Works




CONTRACTOR [NDEX
GOD NUMBER ITEM DESCRIBTION
0350 Plumbing Works ( Piping )
M
0360 £ ) Plumbing Works Equipment Installation
JESS — N B—
0370 ¢ x Plumbing Works Testing
H -
a
0380 A Plumbing Works Commissioning
N- .
0390 i A/C Ducting
0400 C A/C Equipment Installation
A “J s B : 5
Py
0410 L > A/C Testing
5 - - I S _ N
0420 A C Commissioning
0430 £ glect. Conduils & Boxes
- - L =
0440 '. E Elect. Boards & Connections
c [ nees T R
0450 B = Elect. Fittings
R oo s ot <o SN (5§
0460 | Lifts
¢ L
10470 ﬁ Testing
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