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JsS 0 7 J93 (ol dy S 5 0 Jemial 4y salin ol G855 i dlad Activity .D
BEY HaoplS SEVENt . ¢S Jd guirddaul gdu 5585 o dclad g
g A A S U ) EAAS €3
SEvent o 5 s o oy &4y g Judatas b go0l o g lS g
7 03 deews asp Activity o ,le o b g 18 S o b sl w5 4 Activity
So230 , EVENto s

50 0 S A > Sodlad i el S | Predeccessor Activity E
a@wé;wqw§j§&|mr,§;ﬁg.éﬂs@bw (PEESUN Py

ot Cadlad b 30w Sz as oudlasars codlad s, s Successor Activty F
S5 ¢l

Sosdlad 90 5905 > leamd codlad e b s s :Dummy Activty .G

st o 3 sy lae 90 5 > ol Series path & g s dlas 4xs :Series Path .H
-gfy-a-{ngCJjegw-;-’;g‘\-;

s aasidled ¢ > S oS Lo Paraller path 43 g ,odlas 42a Paraller Path |

o S phy iy abrel SG 6y sb 5asd b seudlas > Critical Path
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. Activity Dependencies) Sl s,

Py by oy posedagas n3duin S0l 3 S s SIS oS by a0
5 e G2y 48 sl (g S Js S o 4 Finish to Start) o FS Sl J S
$o34 (S o 3 poses by xS Jd (Sl g SOl il 25 S5 ael

S S5 5>

irludy 2 530 )le a3 Sl aae 5 (Mondatory Dependencies) So,l o5 1
S5 AS L ss oo g il s (g ol ST (g S0 550 s 53 o0 Dy S

&

'%;"‘{3
S do e snd S 4 vDiscreationary or Optinal Dep SG g, 2

£gal So 5950 5 &5 550955, o3 g Jle s (S &;JL&?-;J A e S e
Jsxl
B > s wle axd Sl ass 5 External Dependencies) Sl oo 3

Ve @ﬁGJJeJLﬂJﬁ‘\-@éJ O g 3 bﬁg‘:‘\lfbe‘\-;;]m 3.0l s Halse

S Jas > sV s sy Lo Sl e

FS (Finish to Start) i
Finish to Start with Delay .ii
Finish to Finish  .iii
Finish to Finish with Delay  .iv
Startto Start v
Start to Start with Delay  .vi
Start to Finish  .vii
Start to Finish with Delay  .viii
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eSS el s JuS o edles 55 S Sl 6,8 a8 s 4 :Finish to start-FS
st f Sy SO Lo aig ys ol s gl WL g el dsa i e s (ol 6o

Place Place
Concrete > Concrete
forms 2days lday

stdsSS g edls bs JuS Jp codlad 5 s S alal, g Finish to Start with Delay
:.w&;xe\.@@jbﬂﬂxj -é@scjb &@n;yﬁ)wwba -’f"é;“g'g“bx
i3 o oW 5B L s 5l s T (g5 e SO L (g pesd Jsa 4 JUs
CMJL.E.AJE.‘»m&?gﬁ&&yj;y%éyw&gé:déém,&.o:a\b.ngS sakal
Finsih to start s Lo Jal, Js34s o ouds S p BSos YA Ll S 5 g S 5

S5k o 50 4 With delay

Place Strip
Conctete » Concete forms
1 day FS/28 2days

JUe 5 Gy 545 s la b a pidlad o s LU Sakal ¢S sy :(Finish to Finish) -FF
Sozsl 0l loaMs o )8 Gle s s 2 55 Ssaa

Wall

Insulation Drywall

s o) Juis a3 00 3 lazen aip S 055 S adail 5 o518 gy Finish to Finish with Delay
03 5 g0 a5 1 et e 5 (6 WS i 03 3 5l sdsmas (S5 Jsaay JUe 5 (g 45 6L
o S5 5 allann o)l 5 8 s L B 3 1S i g ) a5 3

s cws 15 ol L S S0 Lo aiu
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Construct Install
Birck Exterior
Facade — Trim
FF with Delay Brick Brick Plasteri
work N work ng of
Install for around wall
wall window
Windows
Install
windo
\A/IQ

by s S By gy by b g J%qu”LSoj;&;@b@LSéa:Start to Start-SS
-J;F'JJJ%M%&;JU-‘&S'\:’S

Remove old Clear debris from Spread grout
Floor covering floor surface

—»| Settile flooring Clean up
floor area

3 Jdels (g s 3 s 3 455 o ;ygwé;;éﬁs.n&u@éﬁg@u;
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&Jg}ﬂm‘&u;gﬁj: Jg%b%ﬁ-ng#%JﬁéG%éG&Géﬁé
S Sy s b g 3]

3 5SS I S s gt dad oy SaSG,l 6,8 g Start to Start with a Delay

Move in Erect Remove Inspect Disassemble
Scaffloding old Paint work | scaffolding
SS/l Sanding
and
— | prepare Move out
wood {_

SS/2
Paint

wood

S SSbas gy alal, SSwithaDelay s i 5 gpidlad plasle S S35 &
IR,y 500 3 3l Ui ppmiaty A 58 S g3 JS g Ja; olssy s adds o 8
3955 GAG, Sl poe ZASSE g aal) laar s o S sy o asidladare
S A3 i 5 7 GI5S Sa s 5 S )L gy ay s i KB4
S35 S gl e A 5l 4 S 4Kl pen ol 55 G oo g5 S 2IS

35 pardl s S
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by 85 o 3y Sl o3ll g sV sere o alal) (o8 (g e Start to Finish-SF
>S50 3 o S areay b anr o5l aS 004 5l J 3 S s sl
L sl g SUidiod 90l 5 52050, ST 5 SO 3 a8 w5, 8 oo 5l LS
15U g o, Lonlig ) aat 5 po5m 5 (g S s abasl ) ()8 (055 (S 8 o0 5 50 o2

58S &S
Tie Rebar and Inspect rebar
set Concrete and
forms Place —
— Forms Concrete
Call for a Place ordre
Form For concrete
SF/(-2)
inspecton SF/(-7)

oS SFwitha Delay > gz asidlad culsssd Sawyy sleslos SIle Gma
S5 SN 3l (g5l 3 i NS s Sa5 s g3 gl g3 (S ) il
2315 8 s shaul 5 g S 5,0 4] L-ad"ﬁu’glﬂ-:') UL USTrER: J;JJL;&-;“L;’;'JJ 5] dd>
aasl ) 8 (g e Y gora ol g S B s s cdlad 5 3 g3l S el codladab e

.éj‘},uﬂﬁelay)cﬁ&j&gtzhjmx >

(Drawing a Network Graph, W;dlﬁdﬁgx >

Sl oo 5w endlads ol Soud sl s WBS) 0, 50 n sleislu s 3 7 o dlS
Aoy g O o8l s 558 Sy sk 57 g OLS 50 5 d55 drp 5 a9 0 5

o Jos S A4 SN Lb S
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3 N335 N glsl dg oy 50 2918 S

P i Cudlad s ol g pesd 3 g3 GBI Tt OIS 5
S35 S04 ,5 Predecessor sl Successor codlas

Joudd b w5 aSu asd Ly 3 sl 60 b aasd o s OIS S8
S

55 Sl el ¢ s 5 3 Arrowy L (Node) 5 »

St gl S g S codlad s ik g S go bk o Seodlad s

.é‘jé\ﬁ

v

.é{fwjd|ﬂé3§?ﬁo:M|%M§u‘,l.m&g.bﬂ:

Details of Critical Paths:

Activity Predecessor Duration

A - 5

B - 4

C A 3

D A 4

E A 6

J B, C 4

G D 5

H D, E 6

. 6

J H, G 4
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Precedence Diagram:

Activities B

can be done :
concurrently... ;

Early Start ES B EF
s
0O »a EFF EFgg 'S D LF
S S 'q S
LS D LFE LS D LF"4ES ¢ EF LS
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(Calculation of Network Graph, Wbmd‘ﬁ&sjg-’uﬁ

335 S pas) a8 dnelone sslitl 4 & 2SS0 093 3 o 0 VS DS 65E
PDM (Precedeence Diagram > > @y@gﬁ > L CPM ( Critical Path Method)
PERT ) Program L 4 JSG1e5 550l (658 5 2 4 b abs sl 6250 o asls 4, Method)
- asls 43 ADM (Arrow Diagram Method) L Evaluation and Review Technicque)

955 2l L—wJJeg“sJﬁ‘\-;gixﬁgt S5k

S VAN JS G > gaDUPONt Syl 545 e 3550 CPM 3 CPM) 4y b o 3 o o0
acdlad 25 poe 2 alS 558 soliiul oy ars as s 000 Sl ke |y o
23 S gl daiu e dy s5e g3 5 sl ielas s s gL Duration, sl e
adiy b ey b bl )L sl 5 OIS 6550 50 3. (68 0w S dlnn SIS (65500
wilo 43034y 5e 13 (6 0 o dloe o0l g a0 5 1 0 S D 5ke gy (700
Sb 4 e s ST 053l 60 Cands o 00 oy gpdleriud S o35 sleslu
.é.b
:AJ&;;QJLQ&SWJW|¢LS‘CM|§»§@&;;j.?..“.ns\.;CPM >
(7 §O ks 4 Sy &;Lﬁw 95%,: as» > :EST (Eralyt Start Time) e
S e el
EVLICTIVPEL LY &;IL.JM g.i:mm > :EFT (Eraly Finish Time) e
NEEIE
2 Oy S s gy led 5 oadlad o LST (Late Start Time) o

S g o5 Sy oadlad
5 Oy A Sy e 5 cudlad 5 5 LFT (Late Finish Time) e

o) 2% S Cunslhbdg 5o 3 xS GO Ay g peis Sy cllad
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@,Ay@é;@}pb&c&jguﬂm so Lt edlas o 5 Float (Slack) e
s e sy A dlauli e ssd oy ST s s g oudlad

-g“sfﬂ}a-‘“'éﬂ@geﬁaﬁ‘\waﬁﬁe JUSTERT

by 55l 90aS b pe 5 5 Culad 5 :&gé:QJLgM ~> 428 3:Free Float e
S0 el g lbagoa oo o lo :%JL:A%;:@JJ :@5&&5:‘\)‘\3)3&5?.&5
.(zsﬁﬁjjﬁzév\:}@ESTJ?%&MLAJQ@%)O&'“)N|.>

kS Facdld o sy ebiclars s s 58 Total Float e
S o 5 Sqdlad 5 a S ks aan oo L]

F S Jnasd Jak s ppe) dhulonesss 2480 3 :Forword Pass Calculation
.@'j(FPC)ﬁ))&jﬁé}r[jééij}'
EFT :L.bc,.aJLuJ.:w JA}!&%JJ;)}&@&%}M?}MEST&;A‘;‘)—C&‘S{A)JS\.‘{

S50 SEST 0, ok coks3 3. 555 ponr 0w 2l 55 EST+Duration) o ,Ld o158 1y 5

F P EA 0 55 5550 5B M5k k53§ i aS sl G50 2l o e BFT 5 58

bl o S USS sy
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DS S a3 ok ol sabs |y 54X 5 :Backword Pass Calculation

3 s o (EFT) 2 (LFT) g5k 251 5 S danlone sy .é?.as&j(BPC>43JJA§5
S(LST) 2 5l o2 B LFT 2 caa 558 153 5 55 5005 (58 (P31 52 s 4S 0 ) s
g9 (LFT) cullad By a5 5 oS oaléiu) 438 Jga 8 3 (LST-Duration) el ol oS lay
(LFT) 258 o158 5 50 sls asns) 4asillad & (g i 4S (60 G le 435 (LST) llad
($2 ke 433 (LST) »
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11 6 17817 1 21
q
. ¢ 14w 17 4 21

S

11 4 15915 6 21

:Slack (Float) Calcualtion

Float= LST-EST
Float=LFT-EFT
Float=LFT-(ES+Duration)

b3 ,le ass oY s o Y ol o L Critical Path

G0y e B
(S a4 g sbae S5 Slack(Float) > W11
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Which path is the critical path:

“-C-F-I=54+3+4+6=18Weeks
HJd=54+44+6+4 =19 Weeks
G-J=5+4+5+4 =18 Weeks
HJ=54+64+6+4 =21 Weeks
F-1=4+4 +6 =14 Weeks

-D-

-D-

-E-
B-
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Sidd Sy ) (Pl al S5 2 b JsII e 3aa ) s 00
Program Evaluation and Review Technique PERT analysis)
oS domed (Jsima U ) sl s aiuge 4y s 3 o (S0n 1) dalse 4aa 250 1y -
Al Cobe o oS e pn i ealdiul 4y 40 53 SaS i IO (50 (S Bl S
Most likely (Cv)— what we think will happen =
Optimistic(Co) — what we hope will happen =

Pessimistic(Cp)— what we consider the worst case =

Information
activities

optimistic time
pessimistic time
most likely time

i 03 gas g3y 156585 sae Most likely > asde CM (M) 5 S aol omnedSOl 4,
Sty 45 s oot 948 S5

sdss a7 ol 958 ald L JsS Sl | Optimistic af  owdKol 4, CO (a)
JsS SS we L Pessimistic  S'as§ owadSsl 45 CP(b)

Expected Cost(cwisd ¢ 3 40%) (CE) or t = CO+4CM+CP

6
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(VRN B VR B B LR [ AU R

A
2
C
2
&
F
<3

Activity | a | » | 8 variance
A I 2 3
A 2 3
s
¥/ I 2 3
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[Acivity ([amc rmampiom

Critical Path is ACEGH

2

Project Variance = ( ’I’

—  Sum of the Variances

—  Along the Critical Path

Jl+ 11 +1+1.78+.11=3.11

Standard Deviation = (7P

0[’ =V3.11=

PROJECT: AIR

Description:
Installation of Air Filtration System
Ordered by EPA
Project Standard Deviation:
+ 1.76 Weeks
Due Date:
16 Weeks
Project Duration:
15 Weeks
Z-score:
z = (Due Date - Expected Date)/(TP
z=-=C16 - 15 )/ 1.76 - 57
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- -

Normal Distribution Table Project Z-score = .5

?J}A@C«&jrjséjjo&ﬁ'b@(71.57)éjjg?é}n)@é)r}€in |.>(.7157)C~a..¢‘5 I
bﬂ‘;&;c&j# MQJG'J@%JJQL&A'OW“‘(2843)‘3| @bﬂ;&;’xﬁ&;#ﬁj

EX

-
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