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Chapter-1: Project Management
f‘:bje'ét mandgcmem: Project management is the practice of initiating, planning, executing,
; co'ntromng- and closing the work of a team to achieve specific goals and meet specific success

. ¢riteria at the specified time. The primary challenge of project management is to achieve all of the
; : o constraints. The primary constraints are scope. time, quality and

I project goals within the give

* budget.

Characteristics feature of a project:

ey B Objectives: A project should have a fixed set of objectives.
..t ‘s . Lifean; Aproject should have a specified lifespan.
48 Single entity: A project should have its own identity.
e Uniqueness: A project should have a definite uniqueness.
. . Unity in diversity: A project is a complex set of thousands of diversity.
. Successive principle: A project should have a successive set of works.
e . Made to order: A project is always made to order according to its customner.

Risk and uncertainty: Every project has risk and uncertainty

o
B <
L

- Factors of execution of a project:

° Location

© -+ Types

| . Size

. Technology
. Scope

. Speed of project

- Methods of Planning and Programming

: vgupwmg are some of the tools or techniques of project management:

- |. Bar charts and Milestone charts.
2. Network diagrams.

‘Network diagram is an ; ,
i, isa,giw[:i‘ is an o‘ut.come of the improvements in the milestone charts. A
: agram consisting of activities and events, connected logically and sequentially.

‘ . { \ e arrows
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Activity;.

The Major two networks system are:
1L PERT ;

II. CPM
oriented. Fundafnenta

PERT network is event-oriented, while CPM network -is activity-
both CPM and PERT networks are techniques of project management involving graphical g
diagrammatic representation, which management can use as an aid in planning, schedul'mg 3

controlling of operations in a project.

Optimistic time (t)
Most likely time (tn)

Pessimistic time (t)
Itis us i applications .
15 used to find (he applications in projects where resources (Bm M

A I — ar" nel

and mOﬂf}’) are always made available as ang when required; .

Duﬂ’m), a'ct".b' I3 . .
IViltes often have » - ROMREAE .
V€ a zero completiop lime and are MSBAED o - preb e
e had e : "'l‘"‘ [t i \ :!.

n‘lalimshipe th gl

P that cannot be eacily, ¢

the project, By C(’""Cntio,?z Cdslb-/ (if at ]} fepresented using the actual aciivities involvel
-7 HOn dummies g always shown as dgteq arcs in network diagrams-*
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——+ pormal activity

What do you mean crM?
CPM (Critical Path Method

pon past experience. It assumes th

based u
an activity-criented system a

" where minimum overa

---» dummy activity

): CPM is a deterministic model with well-known activity time
at, the expected time is actually the time taken. Itis
nd marks the critical activities. CPM is employed to those projects
Il cost is important and there is better utilization of resources.

Write the diffe
gt CPM

rence between CPM and PERT. (BUET M.Sc.)

PERT:

'CPM uses activity-oriented network.

PERT uses event-oriented Networks.

Durations of activity may be estimated with a
| fair degree of accuracy.

‘accurate and definite.

Estimate of time for activities are not so

[l'lis used extensively in construction projects.

It is used mostly in research and
development project, particularly projects
of non-repetitive nature. >

Deterministic concept is used.

Probabilistic model concept is used.

|

L

!
CPM can control both times and cost when
planning

PERT is basically a tool for planning.

PERT deals with unpredictable activities

- { CPM deals with predictable activities

l ﬂjmancml Govt. (AE) Job Preparatioh. Contact: 01715-840083, 01812-335900
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Network Diagram Example;

3
A project consists of' six activitics (jobs) designated from A to I, with the followiy Ny §
relationships:

(1) A is the first job to be performed.
(i) B and C can be done concurre ntly, and must follow A.
i) B must precede D.

iv) E must suceeed C, but it cannot start until B3 is co.mplct_t :
{v) The last operation F is dependent on the completion of both.

Draw the network diagram.

Solution. The fital di 1
“The step by step development of the dmgram is shown in figure. The final diagram ha; j,
‘events numbered.

(@)

(¢) Final Network B
s
- .-. i:-‘ ol
. IR
..’ ‘
& | Anirtian Civl "M—(W‘Fob Pror. Coptart 0 UR-B40063 01812-335900
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Chapter-2: PERT: Time Estimate

{ Write down the types of time which is used for PERT ahalysis?
. PERT has defined four types of time required to accomplish an activity:

e: the minimum possible time required to accomplish an activity (to) or a path

* Optimistic tim .
B verything proceeds better than is normally expected.

(D), assuming e
Pessimistic time: the maximum possible time required to accomplish an activity (te) or a

" path (P),,assuming everything goes wrong (but excluding major catastrophes).

Y Mos"t likely time: the best estimate of the time required to accomplish an activity (tL) or a
path (M), assuming everything proceeds as normal.

e ﬁgf;ected time: the best estimate of the time required to accomplish an activity (tg) or a path
' (TE), accounting for the fact that things don't always proceed as normal.
Expected Time, Te=" —_—6

Example 5.2: For a particular activity of a project, time estimates received from two
“engineers X and Y are as follows: 3

Optimistic  Most likely Pessimistie
time time : time
Engineer X 4 6 ' 8
EngineerY 3 & : 8

State who is more certain about the time of completion of the
Job. |

51 Anirban Cinl Govt. (AE) Job Preparation. Contact: 01715-840083, 01812-335900
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Solution. -
The degree of uncertainty (or otherwise) is indicated by the
variance of the time estimates, , !
The variance of time estimates given by engineer X is |
2 g |
tp -t 8-4° ; |
0x2=(5t(3_9) - (-—6-—) = 0.4356

M€ smdedl achoe

The variance of time estimate of engineer Y is

: 2z . 2
; to =t -
0\’?"(”!'6_9) =(%) = 0.69.

‘Thus, the variance of time estimates given by Yis more. Since

greater the variance, greater will be uncertainty, engineer X’s time '
- estimates hate more certainty.

|

. |
Example: o _ E i
The network for a certain project is shown in given Figure Determine the expected time f 1
cach of the path. Which path is critical? .
: k

Solution. L : :
In the network, event 1 is the starting event while event 8 is the end event. There are 3

following four paths from the starting event to the end event:

8-10-12

Path A : 1-2-7-8

. PathB:1-2-6-8
Path C:) 3-6. - Ry

Path D:1 -4-5-6-8
6§ Anirban Civii Gove (Al jol

Preparation. Contact. 01715840083 01822-335900" ;
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- Expected Time, Tg=

equal 1o Ytz of all activities. The co

7 | Anirbian Cisi} Gove.

fhe optimustic time (or each of the path is equal to the sum of all t,'s of aclivity of that path,
o L s . . 3 . - v

q q’-:.rf,!u»}\ the pessimustic time and most likely time of each of the paths can be found. These

. ;.;;Ty‘:g are <hown in Table

Optimistic Most likely Pcssf'mr':rtic
time time time
- 26 35
PathA 1—2—7—8 19 e s
PathB 1—2—6—8 17 o 6
PathC 1-—3—6—8 18 - .
[ﬂ 1—4-—5-6—8 19 |

e sk h B is critical
_ From the point of view of pess‘mlsuc-tlm(:"vgztv of optimistic
Since it takes longest duration. From the P°m§ g

time, paths A and D are equally critical. However, from the most likely time point of view,

path D is the most critical. In the PERT analysis, the expected time tg is taken as the basis for

finding the critical path. As indicated earlier, the expected time tg is computed from the
equation :

-

to+t, +1,
6

Thus, expected time for each activity can be found. The expected time

. (te) for any path is
mputations are shown in Table

(AE) Job Preparation. Contact. 01715-840083, 01812.33590
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¢ ty ® :
Path Activaty 0
8 11 8.17
’ 6
1~2 ) 10 12 10.00
A ey 8 12 8.17
7—8 5
1—2 6 8 11 ! 8.17
" Bt 4 8 14 8.33
6—g } 7 10 15 10.33
T 9 6.67
44 3—s6 12
6—8 15
1— 10
D 4—5 8
5—¢ 6
5—8 15
. From Table 5 * We find thay Path p g criti
this parp, 1S the may; um,
Write down the differen Stages ofconstructlon Project? (EGCR 2015)
Projects are divided jno SiX stages:

Execution Phase,
Monitorin

rd

> S

P anning & Design phase
”~

o

* Closure,

8 & Conpr phase,

i er
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‘Chapter-3: Contract

| eribe the various types of Contract?
Contract is an agreement between two or more than two
> ovide goods and services to other for which he will ge
sntract is legal document and binding on both the parti

. % . . G X €s. The form 3 .
_roviding goods and services is delivered, is called type of contracts l"‘ljh::] ich redtum for
: ¢ are different

|y R hich can be employed in f g
ypes of contracts W C ploy any of the delivery m
money t0 the contractor, 1n lump-sum, based on measured wolr-l{ w; :“0:1; Owner can pay the
percentage plus quantity involved. In the following, we shall briefly d"ScupnC;’ b?sed on

of contract. ss the different type

tptz;]rtles in w-hich one is agreed 1o
€ retumn in the some form. The

- 1. Lump-sum contract: This is a single fixed price contract. In this cont

agrees to perform specified job for fixed sum. The owner provides thraCt‘ P

~exact specification of the work. In this contract both the parties try t CfComractor
conditions of the work as precisely as possible. o Hthe

"Following are the advantages of the fixed price contract. _

o Owner is aware of the cost of the project before the project construction
starts. '

o Itavoids a lot of details and accounting by both owner and contractor

o Contractor gets free hand to execute the work. '

o Ifthis contract is used with design-construct method of delivery, contractor
gets opportunity to use value engineering.

Disadvantage:

oIt is very difficult to accommodate any charge in design and specification.

o This contract is as good as the accuracy of the contract document. If errors exist
in the contract document, the contract need to be renegotiated and hence more
risk is involved from the owner ride.

o In the case of unforeseen hazard during the construction, contractor may be put

in adverse situation.

Unit price contract: In this type of contract, the price is paid per unit of the work
carried out. There are different variations of this type of contract. Some of them are
mentioned below.

Bill of quantities contract: In this type of contract owner provide the drawing,

* quantities of work to be done and specification. The contractor bid based on the unit
cost of the items of construction. The contractor overhead, profit and other expenses
can be included in the unit cost of the item of work. Sometimes contractor quotes the

+ of the work and lump-sum amount separately as profit overhead.

o - This type of construction is usually followed in governmen
-~ infrastructure construction. This type of contract provides owner a
competitive bid. Disadvantage of the methods are:
o Owner necds to measure the quantity of work done in the field, hence
- Tequires owner presence al the site.

t sector for large

ntil last price of work

< © Final price of the construction is not known precisely u :
he estimated

4 - iscompleted. If there is significant difference between
glﬁmi\ 2! .,,.,.“ Y ,vv o . . p”
71 Arban Cid Gorm. (AE) o Preparation. Contact 01715-840083, 01812-335700
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quantities and the reality of the situation, owner is put In adverse situation,
Mistaken quantities is called unbalanced bid.

1.

B P . ) ¢ work carrie
Cost plus contract: In this contract, the payment 15 made based on th K carried ,

plus the fee which includes overhead, profit etc. §ometimes a cap l-’j put ”” lths type of
contract by provided maximum and minimum cost limit f';uch as gg.‘:;‘_mru'(&max'm“
* Ssteontract. f project cost exceed this limit, contractor 15 rcSP,O"S'h (' or ) ..at,
Sometimes incentive clause is also included if the contractor f?f'“}ﬁ the prfgﬁcfl?"'f"fc
certain specified limit, The advantage of this type of contract is that C'OHtSl\ c.rl;) le
overlap is providing between design and construction. Hence the prOJ;(:C ;an 5l
executed in the fast-tracked busis.yThis contract is suitable or the work where it s
difficult 10 define the task to be done before the awarding the contract.

Q. Define Claim? Difference between contractual and extra contractual clam?

: [RRI-15]
‘Coustruction Claim: Construction Claim can be defined as a request by either party to
the contract, usually the Contractor, for compensation for d.amages caused by failure of
the other party to fulfill his part of obligations as specified in the contract. The '
compensation is usually in the form of the additional payment or an extension of time
(EOT). Construction claims are measured by many project panlclpzi.r{ts to be one of the
most worrying and unpleasant events of a project. The high competition has forced
contractors to submit projects with minimum profits in order to stay in business.

Contractual Claims: These are the claims which arise out of the express provision of the .
“particular contract i.e., for extra cost, expense and direct loss specifically provided asa
remedy in the contract for breach of contract on the part of the party concerned.

Ex_tra Contractual Claims: These claims are also known as common law claims. These
¢laims are for damages for breach of contract at common law.

0§ Anitban Cioit fane 7.0 = =
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| Chapter-4: PERT: Time Computations

b Aliest expected (ime: The earliest expected time is the time when an event can be
i , ; i Bt g g ¢
":Ea‘pc\:'xéd o oceur. IL18 represented by symbol Tr. and appear above or below the node (cvent
ole) in A network. The carliest cxPL‘CiL'(! time (TE) is Cnlmpmcd by adding the expected
long an activities path leading to that event.

2 a5 (1) of all the activities a

. . T, ' T ~
O"' P e N _’Q\f {J

r event) = T (predecessor event) + tg (activity).

s (suceesso e
: ¢
T, =T +1g
is equally concerned with the completion of the project
h event, therefore, some time limit is allotted by which that
must occur, to keep the project on

- j;,(mt allowable time: A planner
" within the scheduled time. For eac
X The latest time by which an event

- ayent must occur. . :
S ,s-d,edulc is called the latest allowable occurrence time. It 1s denoted by symbol Tk
O—O—5—0—

Te -(succes'sor event) = Tt (predecessor eveni) F te (activity).

T =T, +1!

3..' RT: Network Analysis .
he latest alloWable time and the
r negative, depending upon

Slack: may be simply defined as the difference between t

garliest expected time of an event. Slack can be positive, zero o

“the relationship between Ty and Te.

. Slack for any event,

E-S=T, -1, '

. -Positive Slack: Positive slack is obtained when Ty is mor

~indication of an ahead of schedule condition (excess resources). .

- Zaroslack: Zero slack is obtained when TL is equal to TE for an event. It is an indication of
- anon schedule condition (adequate resources). ‘

e than Tk for an event. It is an

me of completion, Ts (and

. ,v-, N o ' 0 , A . -
,-vegative slack: Negative slack is obtained when the scheduled ti :
edule condition (lack of

- hence Ty) is fes BQRALT ) Rd
P rcsoufcg)fs less than the Tg. It is an indication of a behind of sch

. - 5 0i“,L(-'?‘E]I"h,prc:paration. Contact: 01715-840083, 01812-335900
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tworks

for following neé

ompute the critical path

Solution:

N
4 I;-, !
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5 compute the critical path for following networks

TE=8] 0
1,=8)5"

"cmxcal path is dlstmctly marked in the network, usually by thick. The path 1-2-5 is along
,." & S events havmg zero slack times. This

, NW Toat Z' of all the activities along the critical path is equal Tg of that last event. Along

)

g M)oﬂlc; pat Z's 15 less than Tr; of last event. Thus, crmcal path is the longest path.

J _Cr‘,mm iy X . ; . | L
A Ve TR et L y : T
R (A.E”""i”{"varauqn;conmcc01715-840083, 01812-335900
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ical path for following networks

Compute the crit

Solution:

L= 4. »
S=0 ’ r:‘la

PO, :
SN ARY JETRE P A |
"“"H"y"',. : . o ‘ v

i ) s k = 1 v - ‘o " 5
. AL e 4 ;_hﬁv&-?’bma.- AN DT I SRR ET A 2 1
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. : ihé critical path for following networks
o gpraf€
[ Com} v
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Chapter-5: ‘Enginée‘ring Ethics

; _W.l_lji_its_is':ﬁ'}‘lgine_ering Ethics? Also write down the principle of it? (RA JUK‘I 3

&

. .Eng'i;fi_i;{j;i'ing Ethics: Engineering ethics is the field of system of mor.al principles thy ap l.'. |
10 the practice of engineering., The field examines and sets the obligations by enginegrg o
‘Society; to their clients, and to the profession. As a scholarly discipline, it is closely relateg
subjects such as the philosophy of science, the philosophy of engineering, and the ethicg of |
technology. : g
- General Principle of Ethics: Fundamental principles of conduct of engineers include truth,
~ honesty and trustworthiness in their service to society, and honorable and ethical practjcs |

- - showing sags to fairness, courtesy and good faith toward clients, colleagues and others,
* Engineers take societal, cultural, economic, environmental, and safety aspects into
- consideration, and strive for the efficient use of the world's resources to meet long term

human needs. ' - ;

..... Do
.
& o
ol
=%
'
. » 9
-, ) \
} -
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