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A What we will learn?

O Introduction

L A Guide To the Project Management Body of Knowledge

R

% 7t Edition — Project Performance Domains
< Domain 1 (7" edition + PMBOK Construction Extension)
<+ Domain 2 (7" edition + PMBOK Construction Extension)
» Domain 3 (7" edition + PMBOK Construction Extension)
% Domain 4 (7™ edition + PMBOK Construction Extension)
% Domain 5 (7™ edition + PMBOK Construction Extension)
% Domain 6 (7™ edition + PMBOK Construction Extension)
% Domain 7 (7™ edition + PMBOK Construction Extension)

% Domain 8 (7™ edition + PMBOK Construction Extension)
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A guide to the project management body of knowledge in PMBOK 7t Edition

-w -

GLOBAL STANDARD

THE
A Guide to the Project STANDARD FOR

Management Body of Knowledge PROJECT MANAGEMENT

PMBOK GUIDE

Seventh Edition

e | What is the difference with
or Project Management

6t Edition?

A GUIDE TO
THE PROJECT MANAGEMENT
BODY OF KNOWLEDGE

(PMBOK® GUIDE)
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(Domain 4: Planning Performance Domain)

Construction Extension to the PMBOK Guide
(Project Schedule Management)
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A Introduction

L The construction industry is one of only a few industry sectors that involve the

meticulous detail of Project Schedule Management.

O The scheduling method, the level of detail, the project parameters, and the planning

factors
all should be considered and demonstrated as defined by the contract
conditional requirements.
Scheduling in construction is a complicated and serious effort with a

major _contract clause being “time is of the essence.”
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A Project schedule management in construction

Project Schedule Management in construction invelves complex challenges mainly due to
the magnitude of stakeholders involved such as the owner, prime contractor, subcontractors,
vendors, material suppliers, end users, regulatory agencies, etc. Some of the factors that give
rise to this complexity are:

The vast number of activities and their durations that need to be scheduled such as
procurement and installation of equipment and materials, contract submittals,
approvals, and performance inspections, procurement bidding process, and contract
execution;

Types of relationship between activities with leads and lags and complex
interrelationships between work sequences and material interfaces;

Integration of schedules from a multitude of stakeholders that are both directly and
indirectly involved in the construction performance;

Actvity durations for periods of time for contingency due to potential lost time as a
result of inclement weather conditions and material installation restrictions;

Level of detail in different types of schedules such as master project schedule,
weekly contractor work activity schedules, two-week look-ahead schedules; and

Monitoring and controlling construction and administration activities for all of the
involved stakeholders.
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A Project schedule management in construction

Other schedule management considerations in construction include:

e Number and type of resources needed for each project activity;

e Existing and imposed environmental site conditions and regulations;
e Influences of weather conditions;

e Scheduling method;

¢ Constructability or critical sequence constraints, including partial use by the owner
or public for infrastructure projects like roadways;

e Allowances for owner-occupied facilities during construction;
e Considerations and potential impacts on external stakeholders and social groups;

e Time and work access constraints to avoid impact on the environment and satisfy
regulatory requirements;

e Restrictions arising from third parties such as permit and design approvals, and
right of way acquisitions;

e Awailability and procurement time factors for specialized conftractors, equipment,
and material;

e Requirements for labor, material, and equipment; and

e Local, state, federal, and international regulations.

{ Remember | fully discussed these items in J
Planning and Scheduling course?
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‘A Project schedule management planning

1. Define activities m

¢ Work breakdown structure ‘
Decomposition "
Activity attributes Croste topieny scepsemced
%+ Progress measurement plan and criteria et
Sequence activities

Estimate activity resources

Estimate activity durations

Activity weightage definition

Develop schedule

Vendor or subcontractor schedule analysis
Constraints documens
Schedule baseline

Use of metrics

Schedule dictionary

Schedule risk analysis (SRA) N,
Progress curves development and update — tecsaviiey

Mathematical analysis

*

Capture all actvities

K/
000

*

)

*

*

Update, revise, and
manage change

2.
3.
4.
S.
6.

53

*

Stakeholder
involvement

K/ K/ K/ K/ K/ K/ K/
000 000 000 000 000 000 000

Estimate work and durations
and assign resources

Validate critical
path and
reasonable
total float

Analyze schedule risk

Remember | fully taught these items in Planning
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A Project schedule management monitoring and control

L Control Schedule is the process of monitoring the status of project activities to

update project progress and manage changes to the schedule baseline in order

to achieve the planned project completion date.

1 Documentation, such as site logs and daily/weekly progress reports, are checked to

verify progress.

O Schedule updates are produced on a predetermined frequency as outlined in the

schedule management plan.

Remember | fully taught these items in Planning
and Scheduling course?
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$ Project schedule management monitoring and control

1. Progress curve updates
2. Schedule impacts

3. Progress and performance reviews
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A Project schedule management monitoring and control

1. Progress curve updates

Progress curves are used as a basis for comparing the schedule baseline. A progress curve
update indicates the progress information occurring in a work period. When the project
schedule, WBS, or both are modified through integrated change control, the progress curves
are revised to indicate the new progress curve information. Appropriate stakeholders should
be notified as needed. Progress curve updates may or may not require adjustments to other
aspects of the project plan.

Substantial Completion Milestone

Total Float (Working Days)
=

Now
Dec
2016
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Now
Dec
1

s Fioat (Updated Basalne Schedule)
——— Fioat (Perlod Ending Schadule Status)

Figure 6-2. Milestone Slip Chart
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A Project schedule management monitoring and control

2. Schedule impacts

Unplanned situations occur for a variety of reasons and impact the construction schedule
(e.g., the emergence of unforeseen new issues or changes in known or unknown conditions on
the project site). These changes should include the quantification of the impact on project time,
cost, and resources. Confractors often have to demonstrate to the owner the need for time
extensions by providing a detailed schedule analysis. This may involve a complex and
comprehensive review and comparison using one of several techniques, such as comparing the
as-built and the as-planned schedule. There can be consequential effects that should be
evaluated, which could require changes to the project or may result in claims.

Organizations should have in place the knowledge and industry-recognized scheduling
practices when it comes to documenting and evaluating a schedule impact situation. These
practices are essential for assessing and presenting the outcomes through a change request and
integrated change control in order to avoid unwanted construction claims.
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‘ACE$ Project schedule management monitoring and control

3. Progress and performance reviews

Progress and performance reviews compare schedule performance over time and are often
used in conjunction with contract progress payments. Success factors in fime management
reflect the effective use of change management. Controlling the ramifications of changes to the
project baseline is done through the use of special techniques, such as time impact analysis
(TIA). This technique is used with critical path methodology (CPM) schedules by producing an
up-to-date model of the construction plan, inserting activities designed to model the changed
condition, adding appropriate logic, and recalculating the schedule. The difference in
milestone completion shows the impact of the changed condition on the baseline milestone time
frame (see also Section 10.4.1).

One of the main sources of claims is the failure to provide timely and accurate analysis for
fime extension requests, even when the contractor is entitled to a time extension. A rejection of
a requested time extension may be due to inappropriate submissions by contractors, but may
result in a breakdown in the relationship between the owner and contractor. These breakdowns
commonly show up in claims, so it is important that all parties deal with requests for
extensions of time in a fair and timely manner.

By: Alavipour, PhD, PMP, CMIT
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Construction Extension to the PMBOK Guide
(Project Cost Management)
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A Introduction

L Project Cost Management in construction includes
1. Cost estimating,
2. Cost budgeting,
3. Cost monitoring and control, and
4

Further entails managing the day-to-day project costs

L This is considerably different from financial management, which deals with

1. Revenue sources for financing the construction project,

Return on investment,

2
3. Cash flow, and
4

Investment payback analysis,

to name a few.
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$ Project cost management in construction

L Construction estimates are different from estimates in other industries.

 Direct and indirect costs

O In EPC projects,
1. Direct costs are organized by disciplines.
% These disciplines are specialized scopes of work such as civil, structural,
mechanical, piping, electrical, and instrumentation.
2. Indirect costs are
% Management and supervisory costs plus general expenses for the
organization that are allocated to a particular project.
Given that the construction industry is fragmented, there is no general agreement on

whether to include certain categories as direct or indirect costs.
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A Project cost management in construction

L Cost monitoring and control is proactive and
Is used to predict the final outcome of a project based on actual costs,

which allows preventive or corrective actions to avoid variations in

final cost.

L Cost control technigues may differ on some projects, depending on the type of

contracting strategy used.

{ How to perform project cost management planning? ]

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 282



IS W ML?:J‘ ob.n.b a PMBOK u»l.w‘ » °33)?.~ oy

ol adlxd! + PMBOK 0595 o paw (gwild 0,y sl 61.».@.04 P
A Project cost management planning

L Cost management planning is a function that should be managed throughout the
design process in an effort to
1. Enhance the ability to “design to cost”
2. Determine how the bill of quantities (sometimes referred to as BoQ) will be
prepared
% The BoQ is a specific document of measured quantities for the work

identified by the drawings and specifications
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A Project cost management planning

1. Estimating costs and techniques
¢ Analogous (conceptual) estimating
Parametric estimating
¢ Bottom-up (detailed) estimating
¢ Three-point estimating
% Monte Carlo simulation
Bill of materials (bill of quantities)
Allowance, contingency, and management reserve

*

o
*

*

R/

*

Escalation, inflation, and currency exchange
Metrics Remember | fully taught these\
items in Construction
accounting and financial
\ management course? )

Additional considerations in estimating
Determine budget
% Construction work package (CWP)
¢ Cost baseline

N o ok~ W
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A Project cost management monitoring and control

0 Many complex and ambitious megaprojects run the risk of project cost overruns
due to ineffective cost control.

O Many companies are seeking ways to improve cost predictability and contain costs.

O For most, the answer may lie in integrated tools that provide visibility for proactive
management such as earned value management (EVM).

L Much of the cost monitoring and control effort in construction involves using either
true EVM or variations of EVM to analyze the relationship among all the

components.
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$ Project cost management monitoring and control

Actual cost

Earned value management

Progress and performance review
Forecasting or estimate at completion

1.
2.
3.
4.
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A Project cost management monitoring and control

1. Actual cost

Most organizations have a set schedule (cut-off date) for capturing the actual cost at the end
of a work period (weekly, biweekly, or monthly) depending on the activity or project. The
project accounting system captures the actual labor, material, equipment, and subcontractor
costs from that work period. The accounting report is reviewed and analyzed for completeness
and accuracy by the project team.

On large and megaprojects invelving many subcontractors and vendors, it can be difficult to
capture actual costs for the same work period when each entity may utilize a different cut-off
date. A work around that handles this issue is the use of an accrual method to capture revenue
and costs as work in progress (WIP). Construction work in progress becomes a general ledger
account where the asset costs that are directly associated with the construction are recorded.

Once that asset is placed in service, all costs associated with it are tracked in the
construction WIP account and are shifted to the code of accounts line item that is most
appropriate for that work component.

/Remember | fully taught these\
items in Construction
accounting and financial

?
k management course” )
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$ Project cost management monitoring and control

2. Earned value management

In construction, EVM can be based on quanfities to measure physical progress, which is
done by measwring installed quantities and comparing them to planned quantities on a period-
by-period basis.

Many government projects utilize earned value as a method in which progress payments are
made to the contractor. The contractor gets paid by achieving predetermined contractual
milestones or per the cost loaded schedule activity in which quantities of actual work in place
are paid per the contract unit price for each quantified item.

/Remember | fully taught these\
items in Construction
accounting and financial

?
k management course” )
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$ Project cost management monitoring and control

3. Progress and performance review

Progress can be measured in several ways, such as units completed, real and approved use
of resources, incremental milestones, start or finish of work activities, or based on an
inspector or supervisor opinion. Progress and performance reports (PPR) showing the EVM
values are published for management review and, if needed, any responsive actions.

Remember | fully taught these items in
Construction accounting and financial management course?
Planning and Scheduling course?
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A Project cost management monitoring and control

4. Forecasting or estimate at completion

Forecasts are generated, updated, and reissued based on work performance data provided
during project execution. Estimate at completion (EAC) is typically based on the actual costs
incwrred for work completed, plus an estimate to complete (ETC) the remaining work. It is
incumbent on the project team to predict what it may encounter to perform the ETC, based on
its experience to date. Where actual quantity measurements are available, ETC can be
calculated based on remaining quantities.

The most common EAC forecasting approach is a manual, bottom-up summation by the
project manager and project team. Project management software is often used to monitor the
three EVM dimensions (PV, EV, and AC), to display graphical trends and to forecast a range of
possible final project results.

As work on the project progresses, cost control captures more precise information and these
confingency reserves may be used, reduced, increased, or eliminated. As changes needing the
use of management reserves arise, the change control process is used to obtain approval to
transfer the applicable management reserve funds to the cost baseline.

/Remember | fully taught these\
items in Construction
accounting and financial

?
k management course” )
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A Project resource management in construction

L Construction projects feature unique characteristics
that affect how resources are managed,
some of which are described here.
1. Resource types
2. Project location
3. Project size and type

Let’s see \

Project resource management planning

Project resource management executing

Project resource management monitoring and controlling
Project resource management closing

~

o
N
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A Resource management planning

L Once the types and guantities are estimated,
alternative for managing those resources selected.

O Contract is important
Owner may be responsible for purchasing long-lead-time equipment

O Construction strategy determines the quantities, locations, and time frames
when each resource will be stored and made available.

Resource management planning involves the logistics of bringing resources to the site and
storing or distributing them to each construction front. Special cases in logistics are the
placement of teleconmmmications facilities, energy and water points, and the handling of
oversize and overweight loads. Other unique logistics involve the daily transportation of
workers in and out of the site and, in some projects, between the different construction fronts.
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A Resource management planning

L The unique characteristics related to project location and nature of the project team

require that

special attention be paid to at least two components of that plan in a construction

project:
human resource policies and staffing management plan.

Table 9-1. Example of Equipment Histogram Data in Tabular Format

Perlod

Machine Type Jam Feb Mar Apr May Jun Jul Aug
Backhoe loader 3 5 8 8 5 3 2 2
Boom truck 3 4 4 2 2
Bulldcasr 1 3 a 1

Crane 1 1 2 4 4 2
Dump tuck 3 [ 9 ] 5 3 1 1
Forkift 1 | 2 2 3 3 3 2 1
Fusd truck 1 3 5 5 4 3 2 1
Manlift 1 2 3 3 3
Track hoe 2 4 6 6 2 1 1 1

Note: The values in this ke miect he number of each tgpe of machinery raguined during the 2peciniad pariod.

By: Alavipour, PhD, PMP, CMIT How construction site affects?
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A Resource management planning

As each construction site has its particular characteristics, contractors’ corporate human
resource policies tend to be broader or more general to leave flexibility for the project to
determine aspects that are affected by those particular characteristics. It is not uncommon for
construction projects to have their own luman resource policy, which should make reference to
a general or corporate policy. Some examples of topics that may vary from one project to
another and may be covered by a project human resource policy for corporate construction
personnel are:

e Incentives or restrictions for team members to move to the region of the project,
with or without their famulies;

e Schedule of periodic visits to the members’ home locations, allowable time off, and
trip costs relmbursement;

» Currency in which salaries will be paid, as well as the local labor taxes involved;

* Site campus conditions; and

e Site personnel fringe benefits.
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A Resource management planning

[ Let’s see resource management executing J
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A Resource management exeCUting

L Take place as soon as resources are procured and delivered to the project job site.

O All materials and equipment should be coordinated for delivery,
including off loading and storage

until these building components are permanently installed.

L The continual movement and storage of these components leads to higher job site

costs until permanently installed.
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& Resource management executing

[ Let’s see resource management monitoring and controlling J
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A Resource management monitoring and controlling

O Primary concerned with
1. Productivity and consumption rates

2. Process of allocation and reallocation of human resources

/ Remember | fully taught these items in \
Construction accounting and financial management course?

However lets see some supplementary points about
1. Productivity control
2. Reporting
3. Consumption materials

Q. Turnover rate /
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$ Resource management monitoring and controlling

Productivity control 1s performed by measuring executed quantities in work packages and
then measwing and relating workforce, machinery, and materials usage to those work
packages. For the productivity control process to actually work, construction strategy should
be accurately translated into a matching set of work breakdown structure, cost breakdown
sttucture, and time schedule. The success of the productivity control process 1s established
during planning.

Reporting is another key factor for controlling productivity rates. For example, knowing
which equipment worked for which work package allows the comparison of productivity rates
for different equipment, eventually detecting a need for maintenance or operator retraining.

[ Remember this? J

[ How consumption controlled when resources cannot be individualized? ]
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$ Resource management monitoring and controlling

Consumption materials and resowrces are controlled by inventory as they cannot be
individualized. The focus of controlling those types of resowurces is in savings rather than
productivity. Reducing resource usage is beneficial not only to project cost objectives, but also
to environmental management, both by reduction of use and by reduction of waste.

[ Remember this?? ]

[ Is there any other point? ]
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$ Resource management monitoring and controlling

Another factor that may affect the ability to accomplish the project's cost objectives—and
should be monitored—is the trnover rate. The twnover rate is the ratio of the number of
workers that are replaced in a given time period to the average munber of workers and is
usually expressed as a percentage. Hiring and firing on a higher rate than the one considered in
the budget may lead to higher costs in payroll, productivity, and training.

[ Let’s see resource management closing J
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$ Resource management closing — General resources

L The closing process includes handing over to the owner those spare parts and all

other items that, per contract, belong to the owner.
O It is common for the contractor to purchase a surplus of some materials, such as
steel rebar and electric cables, to account for accidental damage of materials.

1. Remainder of bulk materials in the ownership of the contractor and the stock

of consumption materials and tools should be disposed of, either by sending

them to another construction project or selling them to the market.

2. Rented machinery is returned to the owner, and the respective rental contract

is closed.

3. Owned machinery is returned to the performing organization for employment

In other projects.
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$ Project communication management in construction

O Very important in the design and construction of a project

From a conmumications perspective, the project team in the construction industry has unique
complex characteristics such as:

» The project team is working on site, usually in an unfamiliar environment; this is an
added difficulty for commumications.

* The project team is formed by diverse individuals and organizations from a wide
range of occupational backgrounds, needs, and cultures that form a temporary
relationship with other unfamiliar individuals and organizations that sometimes have
competitive needs and objectives.

» Confractors tend to rely on casual labor and subcontractors with shared project
objectives, but individual interests and goals.

e Various formal and informal technical language and jargon are used within the
fragmented structure of the project team.

[ What is the most common form of communication? J
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A Project communication management in construction

One of the most common forms of conmumication in construction projects occurs between
individuals using face-to-face interpersonal commumication (e.g., meetings) or through other
media such as email, text, instant and voice messaging, and nultimedia comnmunications over
the internet.

[ Do we usually govern communications procedures? J
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A Project communication management in construction

Construction projects develop strong informal networks of commumication channels where
designers, engineers, managers, and the workforce belong to different organizations that have
their own formal and informal commmmnication procedures. Commumication channels are
dependent upon the confractual arrangement and procurement routes adopted for the project
that define the relationship between parties; however, they rarely govern the communications
procedures and may even consirain the natural development of relationships.

[ What is a typical basic type of network in J
traditional construction projects?
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on management in construction

|

What is a typical basic type of network in
traditional construction projects?
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By: Alavipour, PhD, PMP, CMIT
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A Project communication management in construction
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Figure 10-2. Example of Construction Communication Network
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$ Project communication management in construction

-

Let’s see

1. Project communications management planning
2. Project communications management executing
3. Project communications management monitoring and controlling

\

)

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573

IS W Mla." ob.o.b a PMBOK u»l.w‘ » °33)?.~ oy
i bw adlxdl + PMBOK 6595 <oy (iils 0,5 slosdly wads owyy
ACE

310



IS W ML?J‘ ob.n.b a PMBOK u»l.w‘ » °33)?.~ oy

ol adlxd! + PMBOK 039y S P ui:dlo 015\34? GLO.L.M) 61.».@.04 )y
A Project communications management planning

Communications management plan
Project documentation assessment
Communications skills

Corporate communication and social responsibility

a bk~ W DN

Communication flow for construction change orders, request for information (RFIs),

Instructions, and variation requests

o

Daily report
7. Information and communication technology (ICT) and project management

information system (PMIS)

{ Remember all details you have learned in ACEMI Courses? ]
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A Project communications management executing

1. Managing conflict
2. Managing meetings

3. Project documentation and information distribution

{ Remember all details you have learned in 1Q, EQ, VQ? ]
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A Project communications management monitoring and control

1. Performance and progress reports
2. Other reporting systems

3. Contractor performance evaluation (CPE)

{ Remember all reports presented in ACEMI Courses?? ]
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A Introduction

L How the project will be financed

O Process of acquiring and managing the financial resources of project

L Revenue sources and monitoring net cash flows

L While construction professionals are skilled in the technical side of their work, they

often lack financial management knowledge and understanding.

Research has shown that project managers in construction need to know financial

management fundamentals in order to better understand and navigate the financial

decisions that are part of every construction project.
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A Project financial management in construction

L Owner’s and contractor’s perspective
L Traditional construction projects
¢ Advance payment
% Short-term loan for contractors
 Initial working capital to pay in advance to the contractor
L New construction projects
% Different types of project delivery methods (BOT, DBOO, DBOM, etc.)
¢ Public-private partnership (PPP) financing

[ What project managers do here? ]
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L Project manager's responsibilities for financial management may be broken down

into four broad areas:

1.

2
3.
4

Accounting for financial resources of the project,

Managing costs and profits,

Managing cash flows, and

Making financial decisions or providing the necessary verified information to

the project sponsor for making such decisions.

/

1.
2.

-

~

Let’s see

Project financial management planning
Project financial management monitoring and controlling
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A Project financial management planning

L Financial planning is no different from standard project planning

1. Sources of funds for construction projects

2.
3.
4.
S.
6.
1.
8.
9.

Short-term financial fluctuations

Economic environment

Analytical techniques, feasibility study, and sensitivity analysis
Construction project finance and corporate finance

Legal entity

Contract requirements

Financial impact risk factors

Tax planning as a financial factor
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The APM BoK 6ed (2012) defines Leadership as: The ability to establish vision and direc-
tion, fo influence and align others towards a common purpose, and fo empower and inspire

people 1o achieve success. It enables the project lo proceed in an environment of charge arid
unceriainty.

‘The PMBOK defines Leadership as: Developing a vision and strategy, and motivating people
to achieve thal vision and strategy.

‘The IPMA defines Leadership as: Providing direction and motivating others in their role or
task to fulfil the project’s objectives.

Project Management Leadership: Building Creative Teams, Rory Burke, Steve Barron - 2014
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Leaders... Managers...

Innovate Administer

Seek challenges Seek to mamtam the status quo
Think long term Think short to mad term
Motivate and mspire Control

Weorry about doing the nght things Wornry about doing things right
Have a wide circle of influence Have limited influence

Kumar, V. S. (2009). Essential leadership skills for project managers. Paper presented at PMI® Global
Congress 2009—North America, Orlando, FL. Newtown Square, PA: Project Management Institute.
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Manager Focus Leadership Focus
Goals & Objectives Vision

Telling how to do and when to do Convincing and selling the what and why
Shortterm Long term

Autocratic Democratic

Restraining role Enabler role

Maintain Develop

Conform Challenge

Follow trend Innovate

Direct & Control Motivate and inspire trust
Risk avoidance motto Risk —opportunity

Bottom line Topline




The Project Leadership Matrix

Proactive
Focus in project’s strategic vision

I v

ProactiveTask Proactive People

Management Leadership
Task focus Focus people
Authority n I Inspiring

Bases Engaging
Reactive Task Reactive People
Management Leadership
Reactive

Focus on immediate issue
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v’ Leaders Innovate; Managers Administer

v’ Leaders Seek Challenges; Managers Seek to Maintain the Status Quo

v’ Leaders Think Long Term; Managers Think Short-to Mid-Term

v’ Leaders Motivate and Inspire; Managers Control

v’ Leaders Worry about Doing the Right Things; Managers Worry about Doing Things Right

v’ Leaders Have a Wide Circle of Influence; Managers Have Limited Influence

Kumar, V. S. (2009). Essential leadership skills for project managers. Paper presented at PMI® Global
Congress 2009—North America, Orlando, FL. Newtown Square, PA: Project Management Institute.
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Leadership Skills for Project Managers

v' Motivating and inspiring

v" Team building

v’ Listening and influencing

v" Negotiating and communicating

Kumar, V. S. (2009). Essential leadership skills for project managers. Paper presented at PMI® Global
Congress 2009—North America, Orlando, FL. Newtown Square, PA: Project Management Institute.
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