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Abstract :

A few years ago, we carvied out a large-scale projecy
( Construction of Bridge ) with the PERT / CPM Technique

{ we call it Activity-On-Arrow Approach ).

Although in the course of applying this technique we managed
to simplify the way of drawing the Project's Network { as a
preliminary step for selving the problem 1} , it still requires
further adiustments to be applicable in practice.

The present modified version ( we call it Activity-On—-Node
Approacin ) being adjusted to resolve this problem since there
is no need at all to draw the Project's Network. Moreaver, the
.umputers storage requirements do not exceed that of
Activity-On-Arrow approach , but the number of activities
described by the number of dummy ( zero time ) activities which
;ntroduced to enforce certain precedence oragring in drawing

networks.

The integral part of this paper explains the Activi ty—0On—Node
fipproach. The Activity-On-Arrow Approach with some remarks on its
properties and disadvantages compared to the Activity—-0n—Node

Approach is mentioned.
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Q_PRDJECT may be defined as a major work cbﬁsists of many
tasks or QCTIVITIES. The activities are interreiaLed through
PRECEDENCE relationships so that certaip activities cannot be
STARTed until otheres are COMPLETEd. Ef activ;ty A must
precede activity B , we say that A is a Predecessor of B
and B is a Successor of A . If no other activity comes S0
that B can start immediately ;pbn COMPLETION of A , We USe
the terms immediate Predecessbr and immediate Successor. i

As we know , CPM ¢ Critical Path Method ) and PERT ( Program
Evaluation and Review:Technique y are very useful techniques
for planning , scheduling , and controlling and evaluating the
cost and time aspects of large comglex prnjects.'The constructicn
of buildings or bridges , and the development of new products
or sysfems are tygical applications of these technigues.

Applying the PERT / Time Technique , We usually ask :

{. What is the Expected project COMPLETION time ?

2. What is the Scheduled START time and COMPLETION time for
each activity ?

3. Which activities are CRITICQL s Anm the sénse that if .they
are not camplgted on time , the entire pr&ject‘will be
delayed 7 .

4, For each nonCRITICAL activity , how much SLACK or FLOAT
time is there : i.2., how long can the activity be held up

( or kept back ) without celaying the project ?



The time duration of each activity may be assumed to be

either precisely known ( the deterministic case ) or specified

in terms of the following three estimates

. An optimistic time ( br sﬁortest possible tamei. ) .
)y , and

. A pessimistic time ( or longest possible time

A most likely time .

The precedence relationships between the project activities

were specified by using the approach named =

The present modified approach is named 3

. An Activity-On-Node representation ( or A Node Network s

In the present paper . the Activity-On—-Arrow ﬁpproacﬁ is

mentioned for the purposes of comparison . The integral part of

On-Node approach .

paper explains the Qctivity—
H

this
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1. The Activity-On—-Arrow Approach :

With An Activity-On-Arrow approach , the project is drown
as a network in which the arrows represent activities and
the nodes are the events or time points at which the last

of the incoming activities ends and the outgoing activities

can begin . For example ,

If activities A and B can both begin only after all of three

activities 81 , S , and §3 are complete , the Activity-On-Arc

{ or the Arrow Network J can be represented as follows :

Node & represents the event that all of the activities -

31 , 52 , and §3 have been completed ; and the activities

A nd B can start .



2. The Activity-On-Node Approach :

Using this approach , we can represent activities 'by Nodes

with arrows directed from each activity to each of its immediate

successors . For example ,

The following figure illustrates the Arrow Network Approach

versus the Node Network Approach :

o
@)
&




The Advantages of ‘the Activity—-0On-Node Approach =

-

The Node Networks are generally, easier to construct

because Arrow Networks sometimes require dummy (ZE RO

duration ) activities be introduced to enforce certain

precedence orderings . For e?amplé,, if in the previous
example , the activity A could begin as soon as both of
activities 51 and 52 were finished without having to wait
for S3 , while activity B still must wait the completaon of
all the thrée activitiesj: st , 82 , and S3 .

The two Networks can be illustrated as follows :

" Arvow Netwark versus Node Netwark
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Wwe notice that :

The Arrow Network now has a dummy activity 4 while the
Node Network became simpler .

1f the Activity-0On—Node approach is to be used , there is

_._-__..-.—..._..—_-_-_.._.—_.-___—.—-_.._._.—.-_.._...—-._..-.-._._-__- _-.—...-_.-_-..__.-.—_,..-..-—_._..-.__.....

pefore using the ALGORITHM . You must simply list all-the

_..-_-.—.....__._.—._.__-_—-_._..-.—_..—.._——_._.—

immediate Predecessors of each agtivity ; While with the
activity-0On—Arc approach , You must draw the appropriate
network and number.all the nodes as a preliminary step
because You will be conveying the precedence jnformation
to the ALGORITHM by entering th; STARTing and ENDing nodes

for each activity -



_.._...-_--.-..-.—_..._—.--—..-..——_-_..__-._.—_._.._._.._....-___..——...——-—.-----—---——--

The basic problem concerns of finding '3

=~The ES { Earliest Start Yecadd: EE A Earliest Finish

time possible for each activity s '

- THe LS ( Latest Start ) and LF ( Latest Finish ) times
for each activity that would not delay the project as
a whole ,

— The critical activities ,

- The slack times , and

— The minimum duration of the project as a whole .



q

2. In Case of Probabilistic Activity Times :

_....__.___......_,_.._.__._._._.__......._____._.__....___._....____.....__.__..___...

With probabilistic activity times , the mean and variance

[}

for each aétivity are obtained as follows :

Ty
a : represents the estimate of the optimistic duration of
; activity i
m : represents the estimate of the most likely duration of
1 activity i , and
b : represents the estimate of the pessimistic duration of
' activity i .
then , the mean ( ti )y and the standard deviation { d ) are

i i

computed as follows :
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;This is a technical issue involving the ﬁrecise probabilistic
meaning of é " pessimistic " or " optimistic : estimate , and
it is also an attempt to cnmpensate in pary for a tendency of
‘the algorithm to underestimate the variance of the project
duration .

The probabilistic Crifical'?ath calculations is now performed
using the mean time for each acfivity , and the project mean and
variance are estimated as the sums of means and variances of
critical activities .

Project duration ié assumed to be normally distributed with

these parameters .
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Sample Problems :

—— e e e ————

1. The following table represents the acfivitiés . wWith their
required precedence and the'estimated times ( in weeks )
that each activity will téke , of one praject ( each of
these activities is itsel% a more or less complex project ,
but as a first pass —- management wishes to evaluate the

undertaking without further refinement ) .

s w55 s e e S . i e B YRS P S e s S S e e M. S S SIS T S S S e S S S D . e A e AR AR S e e e S5 R S

Predecessors
Act. code Time |[—— = = e e e
' pred 1 pred 2 pred 3 pred & . .
A e N L RN A e R
Az 3
A3 3 A2
Al 3 Al A3
AS 3 Al
AL 5] AS
G i B Al Az
AB & A7
AR 3 . A4 Ab AB
A10 2 A7 .

a: ProbO1iN.DAT
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The Activity-0On-Node Network :
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and -Solution Algorithm

The Problem Activity-On-Node Network

A10 E2]

Y

Act L[durl

{3
Fug Bt
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WE notice that :

ik

This modified approach allows the logical relationships to be
specified without becoming involved in how tiicse relationships
are to repfesented in the logic diagram ; i.e., it is not really
necessary tb draw the Activity—Dn—No&e net@ork above. We need
only the data entry as shown in the previous table , thus
avoiding any confusion .which might aricse , for example , in the
use of dummy activities . Ho@ever , once the interdependency
table is completed , its translation into a logic diagram is a

straightforward job for someone who can draw node networks as

shown above .

-_....—........__....—__.—.-.....___-,__.._—_...._......__.....__.....__.._..—_—_.__._.....—_...__._._...-._-...—__.....—_.____.-_.-.._....—_....

The Activity code can be any 10 characters or less ( for the
purposes of computer program ) . The program also allows far

Activity symbol which can be 4 characters or less .
The Activity time can be any positive real *number .
The algorithm allows to have any number of initial activities

( activities with no predecessors ) and any number of terminal

activities ( those with no successors ) .



ROW LABEL
ACT 1
ACT 2
ACT 3
ACT &
ACT =]
ACT &
ACT 7
ACT 8
ACT g9
actT 1o

\&

DETAILED PROBLEM DATA LISTING FOR
Sample Problem 1

SYMBOL

A01
A2
AO3
A0L
A0S
A0S
AO07
AO0B
A0
Al0

MEAN TIME

b.
3.
S.
3.
3.
S.
3.
4.
3.
2

FRED

1

Ao2
AO1
AO1
AOS
AO1
AO7
AGL
AO7

PRED

2

AO3

AoZ

ACS

PRED

AOB



Activity

Name

ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT

[

oLvoDNrUFLFLOMU-

Symb

AO1L
A02

" AO3

AOL

A0S

A06
AO7
AOB
AOT
ALO

Earliest
Start

0.0Q
0.00
3.00
8.00
46.00
?.00
6.00
2.00
14.00
?.00

Sample Problem

1 1

ACTIVITY LIST REPORT

Earliest Latest
Finish Start
6.00 Sforio]u]
3.00 3.00
8.00 &.00
11.00 11.00
2.00 6.00
14.00 2.00
2.00 7200
13.00 10.00
17.00 14.00
11.00 15.00

Tarliest project completion time = 17.0C000

416

Latest
Finish

6.00
&6£.00
‘11.00
i4.00
?.00
14.00
10.00
14.00
17.00
17.00

Slack

0.00
3.00
3.00
3.00
0.00
0.00
1.00
1.00
c.00
6.00



Sample Problem A 3 ; B§rchéﬁf

Act. 6 e s e Nl an DT : ' : - : 17200
—-—-———+-—-Tv-+7-—a-w+——-—-—+»---*«+——-v—-+5 ------- ettt Sttt o ——— o ———— +—
Aaoul 1tiCLLCCCCLLCCCCCLCL'LCCLCL : : |
A0S i o D4 LCLL'LCCCCCLC 1
a0s, ) 4 ;3 __'5‘1 cLCco CCCLCCCCCCCCLC‘ i
HOY i . L e : i CCCECCECCEEL:
A7 1 T AT T KUXHEKRKNKKAK o 0 oo N g I
Aul | ; 2t o KANARKARKRKARN KRR o o o |
AL I HAKRKARARKEAKRK 0 s s sianannsse ) I
fiu3 1 xxanHp\mxxxxxxxxxnxxx............ . |
404 [ . xnuaxnnuxxxdx............. |
ALO I xxaxxxxxx....................;...'



Simple Restrictions when using the computer program :

1.

19

.
4

It is necessary to avoid the impossible precedence
requirements . For example , it is impossible to specify
that Act A precedes Aﬁt B , Act B precedes act C , and

Act C precedes Act A .

It is impossible to use the same Activity symbol for more

than one activity';

The Predecessor Activity symbol.must correspond to one code

of the activity symbols used .
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The Actxvxty-On-Arrou Approach 3’

——— —— - oy oD we - e G W -

¢ ——————————— T — e

s - - - o w = R A S S G ————— [

purposes - of 1llustratxon ‘. This requzres that an Arrow Network

—— i —— — = - - - - -

to be preparcd as a first step .

the'forlouing ftgufl‘rebrosonts fhe Arrow Network corresponding
'tplthe‘ﬂddé'ﬂqtﬂorkrdésctibed above . { there are two alternatives

for qraqfhg'thu Arrow Network 3

Alternate 1 @




S sounee T e
Act.No. Act. Code |-——=————=—-=| Time | °
1 J
TR e e LR e e
2 A2 1 3 Claials
3 d1 2 i T[T T B Hfinmy tacti ity
4 AS 2 6 3
3 d2 2 i, 0 e qummy activity
b d3 d & 0 - {—=— dummy activity
7 AGEe .?J%.m e T
8 A7 4 5 3
9 a8 5 8 4 z
10 =R 310 % Al s g ‘.;2‘."":;:7" g §
G YA 6 8 T
12 aG P 8 3
13 A9 L"a ST 3

a: ProbO1A.DAT
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 DETAILED PROBLEM DATA LISTING FOR
Sample Problem 1 :

ROW LABEL SyYMBOL MEAN TIME START NODE ~ END NODE
aBT - 1 AO1 b 1 2
ACT 2 AoR2 3. 1 3
ACT 8 d1 0. 2 4
68T - b A0S 3. el 6
BT 8 da 0. i 7
ACT & a3 0. 3 4
i AO3 5. 3 7
AGT B AO7 3. 4 5
ACT 9 A8 &4 5 8
ACT 10 A10 2l 5 9
ART 11 AL S b 8
ACT 12 AO4 3. 7 8
8 9

ACT 13 A0 3.



Activity

Name

AcT
AT
ACT
ACT
ACT
ACT
ACT
ACT

ACT

ACT
ACT
ACT
ACT

a0 N o R 6| R S (VI £

10
11
=)
1.d

Symb

AO1
AO2
dil

_ A0S

da

d3

AO3
AO7
AOB
A10
AOSL
AL
AOY

Earliest
Start

0.00
0.00
65.00
65.00
6.00
3.00
3.00
6.00
?.00
?.00
2.00
8.00
1400

Sample Problem
ACT TV EEY IS LRRSR
Earliest L
Finish

&.00
3.00
6.00
?.00
6.00
3.00
8.00
?.00
13.00
11.00
14.00
11.00
17.00

‘l1iest project completion time = 17.00000

ok
EPORT
atest
Start

0.00
3.00
7.00
&.00
11.00
7.00
6.00
7.00
10.00
15.00
9.00
11.00
14.00

Latest
Finish

T 6.00
6.00
700
2.00

o e 01
7.00
11.00
10.00

14.00

17.00
14.00
14,00
17.00

9.5

Slack

Sial B i e e S ] WO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



wple Problem 1 : : Bar chart
T

CCCCCcCoreccececcecececocceeceee
Ccccccceceeeececee
CCCCccccccececeecececeeccce
CCECCEEEEERECE

& Hewas -
HKAXKKAKKXAAKK o » v u
HKARKKERKAK A KR KKK AR « v o a

KRRRKERARKRR LN s s s anosecavass
RARXKARKKK AR KKK KX KKK KKK K o 0 n s« “« e v ae e
HENUXRKAKXKKEKEXN « s s s nsosweses .

-.-_.._._._______n_-.___

Keceesnasssosssnsaans

Kecooweonssannsnssasnses

KHEKEAKHKA AN e s s e sessseanasenssnsaacaa

L
Ay et i i g - L
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Alternate 2 :

a2 3 - A4

3 } a1 da, - 3 -

A 4 A9
> 55 ) (o)
el e 5 \ 3

Al S -l ¢
g L AaeE

S : , AB A10
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Notice that :

Yoi. can see that it was necessary to add 3 dummy activities :
3

di , d2 , and d3 .

Having numbered the Nodes , we need only give the Start and

End nodes of each activity to specify precedence .

All activities must be entered including dummy activities which
should be assigned zero time . Tﬁus , the number of activities

has been increased accordingly .

The Events must be ndmbered " left—-to-right " ; i.e., each
activity's End node must have a larger number than its Start
nade . This is to assure the absence of loops in the network

and avoids any need to check for loops .



DETAILED'PRUBLEM DATA LISTING FOR
Sample Problem 1 : Alt 2

ROW LABEL SYMBOL MEAN TIME START NODE - END NODE
ACT 1 AO1 3. 1 2
ACT 2 A02 6. 1 3
AcT 3 A03 S 2 &
ACT 4 di 0. 2 5
ACT 5 d2 o 3 4
ACT & d3 0. 3 5
OET: . F A0S s 3 6
ACT 8 AOY s 4 8
ACT 9 AO7 o 5 7
[+ i o) A0L 54 & 8
ACE S A08 4, 7 8
ACT 12 A0 2. 7/ 9

8 2

ACT 13 A0% o

W



ctivity

Name

VONOCUG P W -

10
151
12
13

Sample Problem 1 : Alt 2
ACTIVITY LIST REPORT

Earliest Earliest Latest

Symb ~Start Finish Start
A01 0.00 3.00 3.00
A02 Q.00 &.00 0.00
. AQ3 3.00 8.00 &.00
dl SR O0 3.00 7500
d2 6.00 &.00 11.00
d3 &£.00 &6.00 7 .00
A0S 6.00 QEE0 6.00
AL 8.00 11.00 11.00
AO7 &6£.00 2.00 Ao lo)
ACSL 2.00 14.00 2.00
A0B 9.00 13.00 10.00
A1O ?.00 11400 1500
ADY 14.00 17.00 14.00

liest project completion time = 17.00000

Latest
Finish

6£.00
&.00
11.00
" 7500
11.00
7.00
?.00
14.00
10.00
14.00
14.00
17.00
17.00

30

Slack

3.00
0.00
3.00
4 .00
5.00
1.00
0.00
3.00
1.00
0.00
1.00
6.00
0.00



A

=3

Tl
e




AC L

0
AGH
RIS 10N
RO
HO7
d3

AnR
AC |
A03
Ay
di

cii?

Ala

2 0 17.00
————t e ——— Fm—————— fm————— o ———— Fm—————— o g ——— t—————— g ————— o ————— +——
IECEECCELEECEEEEEECEEECLCEET |
| CEEECCEGEEEERR |
| CECEECECCCEEFCCCEECCELE |
I ; CEECCEEEEEER
| KHEKARKKKARKAAN N o 0 n s |
| W atne |
| KEHKKEK KRR HRKARKAA o o u s |
M BRSO R DK (o o an n = o w = ia s I
| KUK ARKUNKKE UK KKK RNKR NN e v aoonceens I
| KRB K KKK AR KNA a'a'n o n o nsessas I
i o Sk o T T T ¢ |
| Wi o STt e T e P R e |
I
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Sample Problems :

i
2. Suppose you have been asked to supervise the preparation of a

project appraisal. Your objective is a completed draft report.
The activities which ( you have decided ) must be undertaken

are given in the following table :

Act.No. Act .Code Act.Description time Predecessor
S e L o e
2 B Evaluate nen-quantit-
ive economic data 2 et
3 C : Determine shad.prices 1 A
& D Determine technical
feasibility 8 A
o) E Conduct market study 1.2 A
b E Prepare econe. analys. e L)y
7 > b Prepare final anélys. 3 D E
8 H Draft report 1 B, F ;.0

a: ProbO2N.DAT

W
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ROW LABEL

ACT

ACT |

ACT
ACT
ACT
ACT
ACT
ACT

DN uUFWUE

DETAILED PROBLEM DATA LISTING FOR.

‘SYMBOL

ToTmMMmMoOoD

Sample Problem 2

MEAN TIME

ri
~wWpUoD=ne

PRED

1

monOD>>D

L3

PRED

mmo

25

PRED

3
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Sample Problem 2
ACTIVITY LIST REPORT

Activity Earliest Earliest Latest Latest

Name Symb Start Finish Start Finish Slack
ACT 1 & 0.00 4,00 0.00 . 4.00 0.00
ACT 2 B. 0.00 2.00 17.00 12.00 17.00
ACT 3 C 4 .00 / 5.00 16.00 17.00 12.00
ACT L D 4.00 12.00 8.00 16.00 4,00
ACT S5 E 4,00 16.00 4,00 16.00 0.00
ACT b F 16.00 18.00 17.00, 19.00 1.00
ACT 7 G 16.00 19.00 16.00 '19.00 0.00
ACT B8 H 19.00 _ 20.00 12.00 20.00 0.00

Earliest project completion time = 20.00000
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Sample Problem 2 : Bar chart

!CCCCCCCCCCCCCCC ) |
| CCCCECCCCCCECCCCCECCCCCCCCCCCCCCCCCCCCLLLCu |
1 i B o I 3 £ ] O |
1 | CEGEE

i KERKAKKRX o » o |

| xxxxxxxxxxxaﬁmxmxnxxxxxxxxxxx.......;...... 1?
KKHK....................-...--.---..-......... ]
Ixxxxxnxa........................................................... |

F
D
C i
=}



39

The Activity—-On-Arrow Network :




&0

The Corresponding Activity-On—Arrow Table

Act .Nodes
Act . No. Act .Code ST Time
1 J
e e T e A
2 B 1 b 2
& E &2 3 12
4 D 2 & 8
5 £ 2 5 1
& di = 4 (6]
7 o2 i 3 0
8 G 1 b =
9 F S b 2
10 H (=) 7 1

_..__.......__.._._._..__....._.__.....__....-._..___....._......._-—-_..___.._.-.—..-..____.._

a: Prob02A.DAT
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DETQILED'ﬁRDBLEM DATA LISTING FOR
Sample Problem 2 :

ROW LABEL SYMBOL MEAN TIME START NGDE END NODE
ACT 1 A G . 1 - 2
ACT 2 B a2 1 b6
ACT 3 E 12. 2 3
ACT [ D 8. 2 4
ACT 5 & 1 2 5
ACT b di (55 3 4
ACT 7 de 0. 4 5
ACT B8 G 3. 4 b
ACT 9 F 2. = &
AT - 10 H b 7



Activity
Name

ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT

Earliest project completion time = 20.00000

[y

oo NoCUFWNL-

w
£

3

o

T oG onoMmmD
n =

Earliest
Start

- 0.00
0.00
4,00
4 .00
4,00

15 G0 -

16.00
16.00
16.00
19.00

Sample Problem 2 :
ACTIVITY LIST REPORT

Earliest
Finish

4.00
2.00
16.00
12.00
5.00
16.00
16.00
19.00

18.00

20.00

Latest
Start

0.00
17.00
4 .00
8.00
16.00
16.00
17.00

16.00 -

17.00
19.00

Fa

Latest
Finish

% .00
19.00
16.00
16.00
17.00
16.00
17.00
19.00
19.00
20.00

L2

Slack

(=
OROrONPHFONO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

n



Sample Problem 2 : : Bar chart

Act. 0 # : - 20.00
——————— +——~———+~—*——*+——————+——-——-+—~-—--+—~——~—+——-———+a— e o e i e e e e o —
i
A |cecoeocceeecceceei i
E | CCCCCCCCuCuEuuCucCCCCCCECDCCCCCCCCCCCCCCCCC |
dl | C 1
G | CCCECERECER |
H 1 CEEE
de i Roca e i
F i : KKKHARXA A oo |
D 1 xnnxxxxxxxxxxxaxxxxxxaxzxxxxx.............. 1
B | Y ER R e e BCOUL R R R SRl PR SR e T 1
3} | KRAARK AN « aanvese == e e e P S e Lol SR e S A RO R i
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APPENDIX _ '

The following represents CASE—STUDIES solved in Memo. No. 877

{ for the same author ) by the Activity—-On—Arrow Approach.

Here, we are solving the same CASE~-STUDIES by the fgctivity—-0On—Node

Approach.



4éb6

Case »:tudy No 1 :

On october 1 , 1979 —--- the Government of NEPAL decided to
finance the Waling Lift Irrigation Project ¢ WLIPN ) along the
lines proposed in the feasibility study prepared by the Agri-
cultural Projects Service Centre ( APSC ). The project consists
nf a 1ift irrigation infrastructure network , covering 45 ha. in
the waling area ——- see the figure , integrated with agricultural
development activities ; i.e., improved seeds , fertilizers ,
sesticides , credit , training and extension .
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It 1S essential for the irrigation system to be completed by the
beginning of november 1980 to enable the farme: '+ to make use of
irrigation during the dry period starting from the winter wheat
Crop .

The project has been broken ‘into 3 main sub-projects of
activities :

1. Final design and equipment ordering ( Act A )

2. Tendering , purchasing', and preparation of project location
{ Act B ) , and s

3. Construction of irrigation infrastructure ( Act C ity

For each of these groups , @ list of all the activities with their
ectimates of time involved . All of these information are given
in the following table :

S.No. |Code Activity Name Time |MP|Predecessors
A Final Design and Equipment
Ordering :
1 Al detailed field survey and
preparing plans. 3 =5
2 [AT= final design of irrigation 4 Al
scheme works.
= A3 obtain quantities from motors b ==
and pumps. )
4 AL obtain quantities for HDP pipes| 6 T
S AS obtain guantities from CI pipes| 3 =
b Ab prep. of detailed estimates. 3 A2,A3,A4,A5
e A7 approval of design % estimates.| 8 Ab
8 A8 order water pumps & motors. 1 A7
9 a9 order HDP pipes. 1 A7
10 A10| order CI pipes. i A7
i1 a11| delivery of water pumps & 246 AB
motor to locatiaon.
12 ai12! delivery of HDP pipes to loc. 8 A%
13 a13| delivery of CI pipes to loc. 2 Alo

Setote bascontinuel ———SmerermimRaEEaTs
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=== ‘£abhle continuation ———+——=r————=

B Tendency , Purchasing , and
Preparation of Project Location
14 B1 prep. of tender documents and 2 AL
drawings. 0
15 B2 call tenders for construction = A7 , B1
i6 B3 assess tenders. 4 B2
157 B& sign contract. 1 B3
i8 BS contractor mobilization. 2 B4
G Bé purchase proj. locations for b Bty an
pumping stations , ... etc.
20 B7 clearing and leveling of pump- 3 1w BSE -2B&
ing station location.
21 BB leveling of water distribution.| 2 & BS , Bé
C Construction of irrigatin Infra.
2 C1 construct pump house & quarters! 15 B7
23 C2 .| install water pumps 3 4 €1 5 All
24 E3 prep. ground for laying rising = 4 BB
: main and suction pipelines.
25 C4 lay pipelines and supports. 3 8 E3 ', Al3
26 B8 connect CI pipes to water pumps| 1 = E2r .k B4
27 Cé construct distribution box. 2 =) AlZ
28 7 construct dist. & drainsge sys. 16 |24 AlR2
29 c8 construct crossing structure. 4 & AlE2
30 B test functioning of the sys. 1 2 BS:Ba,C7,E8

a: NWALIP.DAT




ROW LABEL
ACT 1
ACT 2’
ACT 3
ACT o
ACT =
ACT &
ACT 7
ACT B
AcT Q
ACT T 10
FAY 3 TN I |
acy - 12
aETs 13
ACT - 14
SRR ES]
AT 16
1 B T OF
ACT 18
BETF. 19
AC 20
AELE " 21
BN L2
ael. el
ACT 24
At =
AGL. .26
o R T
AEL:- .28
ACT 29

CT

DETAILED PROBLEM DATA LISTING FOR
Waling Lift Irrigation Project

SYMBOL

AO1
AO2
- A03
A04
AOS
ADSL
A07
A0B
ACY
ALO
All
Al2
Al3
BO1
21072
BO3
BO&4
BOS
BO&
BO7
BOB
COo1
coz
Cco3
CO4
CoS
Cosé

E0 7+

cos8
co%

MEAN TIME

3.
4.
6.
6.
3.
B
8.
1.
i.

PRED

1

AOL

aor=4

AL
AO7
ACY
AO7
AOB

A0S

A10
AO&
AO7
BOZ2

.BO3

BO4
BO1
BOS
BOS
BO7
co1
BOB
Co3
coz
AlZ
Alz2

All

CoS

PRED

a2

AO03

BO1

A07
BO&
BOS&
All

Al3
CO4

Co6

PRED

3

A0L

Co7



Activity
Name
ACT 1
ACT 2
ACT 3
ACT &
ACT 8
ACT &
ACT . 7
ACT 8
ACT =
AET=0
ACT 11
ATl
ACT 13
ACT 14
ACE | 13
ACE =18
AET 7
ACT 18
AGT S
ACT 20
AET - 21
ACT. =22
AR =23
ACT 24
QBT 2Pn
AET - 26
ACT . 27"
AEE
ABT 2%
AET 30

Waling Lift Irrigation Project

ACTIVITY LIST REPORT

Earliest Earliest Latest
Symb Start Finish Start
AO1 0.00 3.00 0.00
Aoz 3.00 7.00 3.00
AC3 0.00 &.00 1.00
AOL 0.00 &6.00 1.00
A0S 0.00 3.00 4.00
ACL 7.00 10.00 7.00
A07 10.00 18.00 10.00
AO8 18.00 19.00 20.00
A09 18.00 192001 26.00
A10 18.00 19.00 . 44.00
All i9.00 45.00 - 21.00
Al2 19.00 27.00 27.00
A13 19.00 21.00 45.00
BO1 10.00 12.00 15.00
BO2 18.00 22.00 18..00
BO3 22.00 26.00 22.00
BO4 26.00 B LO0, 26.00
BOS 27.00 - 29.00 27.00
BO& 18.00 24,00 23.00
BO7 29.00 32.00 29.00
BOB 29.00 31.00 43.00
Co1 32.00 47.00 32.00
co2 47.00 50.00 47.00
Co3 31.00 33.00 45.00
EO4. % 33.00 346.00 47.00
Cos 50, 005% 51.00 50.00
Cob 27.00 29.00 49.00
Co?7 27.00 43.00 35.00
cos 27.00 31.00 47.00
Co9 51.00 52.00 51.60

Earliest project completion time = 52.00000

Latest
Finish
3.00
7.00
7. 00
7.00
7.00
10.00
18.00
21 .00
27.00
45.00
47.00
35.00
47.00
18.00
22.00
26.00
27.00
29.00
29.00
32.00
45.00
47 .00
50.00¢
47.00
50.00
51.00
5100
S .00
51 .00
52.00

51

Slack

0.00
0.00
1.00
15,00
4 .00
0.00
©.00
2.00
8.00
26.00
200
8.00
£6.00
5.00
0.00
0.00
0.00
0.00
5.00
0.00
14.00
0.00
0.00
14.00
14.00
0.00
22,00
8.00
20.00
0.00

n nnnnNnn

n

n



Waling Lift Irrigation Project = Bar chart

AO1 LEEEED : i
CCCEEG
ccccco
cccccoeececco

i
|
I
1
|
|
"BO3 | ) ] i B 3
I CCcccecC
| CCCCCCCCCCCCCCCCCCCCC
| CEGEE
| CCC
|
AQY | RRKARKARK .
A0d | AXKARKRRXA »
ROY | E S
All 1 KAAKAANHK UK KRR KKK AR ANARRRRR KA ARRAKK - o
A0S L R I st aiaile i
HO1 I KRR = aina 5 o
I KAARKKAKA < o 0 00es
| YT e e
| KARKKRNRAKANK s e s s naasaas
| KHURRARRKHRKHRRK KRR ARKK K ¢ v e eammens
I K i naa R & A alme 8 s e & e ae
Co3 I : A e s b R atalstacare i aels aieid
| S K e s o e susis s eiss aise wieie s
| SR M a7 o 2 da o Vel e raiTs el s wisia S iae
| SR o e PR LT S Ll d e ety $ eiee Wiak elmin 8 8
| e e e S S S DO RS A
I



54

Case Study No 2 :

The purpose of this case study is to provide an example of
the applicability of Network Work Analysis Techniques toc the
planning of area ( Sub-regional ) development programme .

Background Information :

At the request of NEPAL Government , an integrated programme
for the economic development of the area existing over a few hill
and Terai Destricts . The programme represents one strategic means
of implementing the Government's overall development policy based
on geagraphical integration , on export promotion in agricultural
and agro—industrial sectors and on employment creation while moving
families from the densely hills to the Terai .

The project is designed z

1. To encourage extensive paddy and food cultivations by providing
appropriate incentive schemes and credit facilities .

2. To encourage agro—industrial manufacturing ¢ mainly byproducts
of refining sugar ., milling , rice , and processing other
agricultural products ) through the establishment of a paddy
and a sugar cane industrial estate .

Heavy reliance is placed on the private sector to develop small
scale agricultural holdings and industries , with the Government
providing mainly , land , essential infrastructures , social
amenities , and fiscal incentives as inducement .
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been grouped. into the following main sub—progr smme :

2.
3.

4.

56

The various essential projects composing thé;programme have

Infrastructure , .
Settlement ,
Agrichlture y and:

Agro-industry .

For each of the above group , the projects to be carried out have
been listed and the expected time for their execution has been
estimated .
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Activity
Name
acY 1
ACT 2
ACT 3
LT &
ACT S
ALY &
ACT 7
ACT a
ALy 9
ALY 10
acYy 11
T 12
AT 3
ALY 14
I S b R
("o S T
QLY 17

Symb

1

12
S7
aLl’
13
13
i4
SY
ALY
&
So
S10
ara
[ &
Aly
AaLr?

~
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Integrated Area Development Programme ——-— Node Approach
- ACTIVITY LIST REPORT
Earliest Earliest Latest Latest

Start Finish Start Finish Slack
0.00 12.00 0.00 12.00 0.00
12.00 16.0¢ 12.00 18.00 0.00
12.00 36.00 18.00 42.0¢ 6.00
“12.00 24.00 &66.00 78.00 54 .00
18.00 Qe v 18.00 42.00 0.00
18.00 3&.00 36.00 594 .00 18.00
42.00 54.0u 42.00 54 .00 0.00
5%4.00 “H.00 954 .00 786 .00 0.00
4% .00 74,00 78.00 162 .00 24 .00
94 .00 4,00 74 .00 102.00 24 .00
36 .00 7 .00 42 .00 78.00 6,00
8,00 102,00 78.00 102.00 0.00
748.00 Q&0 108.00 126.00 30.00
-102.00 T 126.00 . 102.00 126.00 0.00
102.00 126.00 102.00 126 .00 0.00
126.00 136.0u 1256.00 138.00 0,00
126.00 138.00 124.00 138.00 0.00

Alre

Earliest praject cospletion time = 138.00000

n

nnnn
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Integrated Area’ Development Programme —°7 Node Approach 3 Bar chart
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