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- 00-Ground

= Structural Columns
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MEET A REAL LIFE PMP CERTIFIED
PROJECT MANAGER

—e Rune eucceseful projects

— e Hag the respect of her peere
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training seminare, and professional networking
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Contract Types and Their Risks

(3)':"-‘:919

Contract

Firm Fixed
Price (FFP)
also known as
Lump Sum

|

\ %

Significant

covered is profit.
\& p

Y4 )
Description Example
J\ %
/One of the most common \[Purchasing the implementation )

contracts in business today,
popular because a company can
budget for a fixed price.
Because it requires detail for
the seller to estimate accurately,
an FP contract is typically used
when there is a detailed Scope
of Work. The downside for seller
is cost containment. For the
seller, everything after costs are

9%

of a computer network at your
company from an outside vendor
for 2,000,000$ after providing
the seller a detailed Scope of
Work.

>

Fixed Price
Incentive Fee
(FPIF)

Significant

qcontract type with the fixed

price component described
above; includes incentives fees
to motivate the seller to produce
at a rate greater than the
minimum required.

A FPIF is usually used to help
accelerate a buyer’s need

such as a market opportunity.

It provides an opportunity for
the seller to determine what is
needed to make additional profit

g J
[A city buying services from a )
construction company to put in
a new freeway for 4,000,000%.
For each week the seller finishes

before a given date, it receives
65,000%.

\_ ) Qia the incentive fee. AL Y,
Gxed Price e Significant quxed Price contract with the [A city buys services from a
Economic Price similar components listed above; | construction company to build a
Adjustment associated with a multi-year new freeway for 4,000,000% over
(FP-EPA) contract. three years. At the start of each
To compensate for economic year, the amount varies relative
changes from year to year, the to the national cost of living or
Economic Price Adjustment is some other negotiated standard.
factored in. The item determining
the amount of change from year
to year is usually some national
economic metric not directly tied
to the buyer or the seller.
I\ A % I\ A J
N Y Yo A A
Cost Plus Fixed Minimal Typically used when the buyer A buyer hires a vendor to produce
Fee (CPFF) knows generally what is need but | a video training series but is not
lacks detail to know specifically | yet sure of all the detail needed
what is needed to built it. and agrees to pay the vendor for
The CPFF covers the costs of the | costs plus a 37,000$ fee.
seller and includes a predefined
fee for the work.
N\ J N\ A J




Contract Types and Their Risks (3)0l-cgi°

. g N
Risk for —
Contract Seller Description Example
AN J
Cost Plus Minimal Significant (I' icall d when the b \(A b hi t )
ypically used when the buyer uyer hires a company to
Incentive Fee knows generally what is needed | write a manual for publication
(CPIF) but lacks any details to know and sale. Due to a market
specifically what is needed to opportunity, the quicker to
build it. market, the higher the sales. The
Generally, the buyer has some buyer agrees to pay costs plus an
sort of need which requires incentive fee of 7,500% for each
that something created as soon | week the project is done before
as reasonably possible. The the estimated completion date.
incentive fee gives the buyer an
opportunity to motivate the seller
to complete the project quicker,
to higher quality standards, or
\_ A A /\other criteria. A )
(Cost Plus Y Minimal Y Significant \/Covers the seller for legitimate \[A buyer agrees to pay for costs )
Incentive costs, but majority of fee is incurred for a freeway bridge.
Award (CPAF) only awarded based on buyer’s Due to the people impacted, if
satisfaction with broad subjective | the seller meets the agreed on
criteria detailed in the contract date and completed the bridge
with minimal negative impact to
the environment, the buyer will
award the seller an additional
. A A N _\300.0008. J
(Cost Plus e Significant Y Minimal \/Covers the seller costs for \[A buyer hires a company to instam
Percentage of building something for a buyer a computer network for 500
Costs (CPPC) and pays them a percentage of | users and agrees to pay for the
or Cost Plus the total costs as a fee. costs of the seller and %17 of all
Fee (CPF) The more the seller spends, costs for a fee.
the higher the fees. Most
companies will not enter into this
type of contract because it can
negatively impact the buyer if the
seller is not ethical.
\§ AN \ I AN S
. N A2 (~ (- .
Time and Minimal Minimal Typically used for smaller Staff supplementation of a
Materials initiatives, staff supplementation, | technical writer at 75$ per hour,
(T&M) or the initial piece of a project or having a bathroom added to
where the discovery occurs your house at 50$ per hour and
before the full details of the the cost of materials

project are known; can also be
used for materials on an initiative
to complement the labor.

NS AN AN AN AN J




Contract Types and Their Risks (5)ulcgio

Advantages & Disadvantages

Fixed Price Time & Materials Cost Reimbursable

Advantages Advantages Advantages
N AN J
( Less work for buyer to e Quick Y Lower cost because no )
manage extras added for risk
AN AN
Seller has a strong e Brief contract N Less work to write the
incentive to control costs b ) Procurement SOW
) \

Companies have more /Good choice when you are
experience with this form | hiring “bodies” or people to

Y Y Y

< augment your staff
Buyer knows the total price
N AN \ J
e Y Yo )
Disadvantages Disadvantages Disadvantages

I\ N AN
( Seller may “cut” scope IProfit is in every hour biIIedX Requires auditing

AN

(Seller may charge extra on\/ Seller has no incentive to Y More work to manage
change orders control costs
N AN \ J
(I\/Iore work for buyer to write\/Appropriate only for small-\/The total price is unknown\
the Scope of Work size projects
N / N %
4 More expensive than CR b /Seller has only a moderate\
because of additions seller incentive to control costs
adds for risk

AN AN )




DATA GATHERING TECHNIQUES (4)Ulegio

Gathering the Best Data in
Industry, Organization Practices,
Processes & Products in
which it will be utilize as a
target to improve the Industry,
Organization Practices,
Processes or Product.

Area of Application: (3 Processes)
(5.2) Collect Requirements

(8.1) Plan Quality Management
(13.2) Plan Stakeholder Management

S
=
<
o
<
=
T
&)
P
L
o0

Area of Application: (6 Processes)

(4.1) Develop Project Charter | (8.1) Plan Quality
Management

(4.2) Develop Project Management Plan | (11.2)
Identify Risk

(5.2) Collect Requirements | (13.1) Identify
Stakeholders

Technique for generating

ideas and options and solving
problems.

It is generally a group activity
that has a facilitator to manage
the process. Brainstorming
focuses on generating quantity.

BRAINSTORMING

J
\
check sheet is a tally sheet Area of Application: (1 Process)
that is used to collect data. (8.3) Control Quality
it can be used to collect
data about defects or to keep
track of completing steps in a
process.
<
A checklist is a list of activities, Area of Application: (4 Processes)
ﬁ) steps, or procedures that need =) (4.2) Develop Project Management Plan
% to be done. < \f:_"l (8.2) Manage Quality
< It is often used as a reminder. %_/ cL:\_J (8.3) Control Quality | (11.2) Identify Stakeholder
8 v
I Crecklise
&)
_J/
0 group of prequalified people who Area of Application: (3 Processes) h
ol are brought together to provide (4.1) Develop Project Charter
8 information about a product, (4.2) Develop Project Management Plan
?_é service, or result. A moderator (5.2) Collect Requirements
» uses a question guide to focus
8 the direction of the questions.
(@)
I
J
\

Area of Application: (1 Process)
(8.3) Control Quality

Statistical sampling is selecting
a subset of a population to
estimate characteristics and
information about the whole
population.

STATISTICAL
SAMPLING




Earned Value Management (EVM) Earned Schedule (ES)
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ES is an extension to the theory and practice of EVM. Earned schedule theory replaces the schedule
variance measures used in traditional EVM (earned value — planned value) with ES and actual time (AT).

Using the alternate equation for calculating schedule variance ES — AT, if the amount of earned schedule
is greater than O, then the project is considered ahead of schedule. In other words, the project earned
more than planned at a given point in time.

The schedule performance index (SPI) using earned schedule metrics is ES/AT. This indicates the efficiency
with which work is being accomplished. Earned schedule theory also provides formulas for forecasting
the project completion date, using earned schedule, actual time, and estimated duration.
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CT BUDGET COMPONENTS (6)ulcgio J

8 - Cost Budget 'S 1423 AED

7 - Management Reserve

6 - Cost Baseline 1325 AED

5 - Contingency Reserve 105 AED

4 - Project Estimates 1250 AED

(0)]
(00}

— — — —> %—»
O

CA1 CA2
850 AED 400 AED

T

WP1 WP2 WP3 WP3
100 AED 250 AED 500 AED 175 AED

3 - Control Account Estimates

2 - Work Package Estimates

1 - Activity Estimates

9.
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TIME CLAIMS IN|

CONSTRUCTION PROJECTS
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Oil and Gas industries are one of the most
critical and complicated construction
projects especially during the construction
phase as they contain a lot of complexities
in implementation that require experienced
contractor has strong abilities enabled him
to work in the unusual atmosphere.

In spite of considering all major and
secondary factors influencing work
progress during the establishment of the
baseline schedule for the project such
as conducting contingency reserves for
known events, Schedule slippage will occur
inevitably in some activities which will be
reflected on the project work progress, these
causes of slippage named as EVENTS, some
of these factors can be divided into two
categories General Condition Which could
affect all project typeS including oil and gas
such for example but not limited to;

Force major (Expected and Unexpected
events)and Strike.

Inefficient time estimate for some
activities due to lack of experience.
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Frequentchangesin scope of work and
deviation in technical specifications.

Unavailability of sufficient skilled
resources for work execution.

Work suspension due to funding
problem or payments delay.

nd the second category is Particular
Conditions which are specified for Oil
and Gas projects:

Working condition at site:

® Handling, demolishing and rerouting of
underground and above ground existing
utilities that neither mentioned in tender
drawings nor in as built drawings for
previous executed projects.

® Failure of selecting appropriate
constructability method with consideration
of site condition and surrounding hazards
factors and utilities.



® [ssuing work permits with all related attached documents that it may take a lot of time
for issuance and renewal such as Confined Space Entry (CSE),Job Safety Analysis (JSA)
and Risk Assessments (RA).

Health, Safety, and Environment (HSE) precautions which are usually tougher than
normal construction projects such as useing special Personal Protective Equipment
(PPE).

el Unanticipated Gas leakage (Specially H2S gas) in refineries and petrochemical plants
which is required an immediate personal evacuation.

Security requirements to restricted areas such as personal access to the site.

Special studies required for Oil and Gas projects such as:

® S|\VIOPS: Simultaneous Operations, it is a study for clarifying the flow of construction
process with considering other contractors within the same proposed location of the
construction and considering the interfering activities within the same contractor scope
of work that require high professional coordination between all project disciplines.

® HAZOP: Hazard and Operability, it is a study for identifying all proposed risks that might
be affecting project resources during operation stage.

® HAZID: Hazard ldentification, it is a study for identifying all potential hazards and threats
effecting safety of people and environment.

® ORA: Quantitative Risk Assessment, is to identify the potential hazards and their
consequences which includ evaluate risks resulting from these hazards (such as fire,
explosion and toxic release etc.).

@S| . Safety Integrity Level, is to identify risks to persons, environment, assets and
considering potential hazards arising from the failure of safety instrumented systems
and associated facilities in the plant.
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L Record: ‘

he first stage in preparation successful

extension of time claim is to record all
events during project phases irrespective of
theimportance orworthless of any eventand
this stage is considered the most important
step to prepare a strong EOT claim.

or documenting events in the project,
there are many types of records such as:

Daily, weekly and monthly reports.

TEN Minutes of Meeting.

: l\db
= F ilad
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‘

Professional Contractor shows its
professionalism to deal with all these
factors as these studies have been prepared
during commencement of construction
activities and they may lead to modifying
constructability methods.

hese events are varying in terms of their

impact on the project where they can
be classified based on types, degree of
influence and ownership, some events can
cover their impacts before occurrence; for
example, contractor can absorb part of these
prospective events by considering additional
time for some activities while schedule
preparation to cover any unexpected events.

100

Official letters.
Transmittals and submittals.
Updated time schedule.

Electronic mails (which will be
considered as a secondary document
comparing to official letter).

Chronological depicted photos and
videos.

hronological order is very important
during recording the events while
preparing the database for the claim.

L Baseline Schedule:

pproved baseline schedule is one of the

most important documents which stand
on during disputes. However time schedule
in contract document does not cover overall
construction activities for the project, thus
preparation of detailed schedule (level three
or four) is an essential step to get approval
of that baseline schedule especially in
complicated projects which need runs of
arduous negotiations where each party
wants to secure his side from the other;
such as,



given permittivity in the implementation of
the activities by place some conditions for
execution, that condition is (Milestone).

ilestone is a significant event related

to the beginning or end of the activity
or set of activities which is binding the
project parties; for example, fixing date
for material delivery can oblige the client
to deliver the material exactly on time
otherwise contractor cannot commence
the activity and in the other hand fixing pre-
commissioning and commissioning date
which oblige the contractor to complete
construction activities on time otherwise the
plant will be delayed from the production on
the set time.

reating performance measurements

for the project are very important as
we have mentioned previously, with the
presence of an approved baseline schedule
where we measure project performance on
each periodical update against original plan
and consequently discovering all present
and predictable forecast deviations between
the original plan and the current project
status then act accordingly, sometimes all
project parties conform to change or modify
baseline schedule in case of major changes
in the project scope of work therefore, new
baseline schedule will be agreed upon and

101

all future performance measurements will
be compared with that new baseline.

I n order to justify these deviations between
original and updated plans, contractor has
to prepare delay analysis which consists of
all incorporated events that are affecting
the work progress into all activities on critical
path(s) of the project baseline schedule
from the start date of each activity till its
completion date and this process is known
as time impact analysis and usually it can
be displayed by bar chart, these events
causing the delay can be placed as new
activities and can be added to the updated
schedule in order to demonstrate the delay
in one or more activities, these additional
events are named (FRAGMENTS) which will
be clarified in figure (1).

Note: Updating time schedule in early
stage enables the contractor to discover
any events caused delay, also contractor
should segregate all recorded events by
filtering all events that negatively influencing
work progress at the project and evaluating
each event that could cause project delays
and classifying these events according to
responsibilities of each party, this step is
called (Event liability for the Delay).
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Figure 1 — Ciritical Path Delay Analysis
(Case Study-Author previous project)

ometimes, two ore more events might affect specific activity or more at the same

time. Contractor has to specify each party liability, consequently, it is considered tas a
concurrent delay, in that time, contractor is eligible for the extra time that extended beyond
concurrently occurred if he succeeded to prove his eligibility of claim.

I n figure 2, we can understand how each party owns the reason for the delay and
in which exact time it is affecting, whether at the start or during execution of the
act|V|ty and consequently, how its |mpact on the project flnal complet|on date.
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L Type of Claim

ince most contracts stipulate clauses for claims reconciliations, contractor should be

fully understand what he wants from the owners claim such as worth value or not,
which type of claim he will pursue (there are many types of claims such as excusable,
compensable/non-compensable).

Excusable and compensable, the contractor is claiming for both time extension and
prolongation cost; for example, the additional scope of work which is required more
time and cost or sometimes client request

EXTENSON OF TIME REQUEST (EOT)

TIME MPACTANALYSS (TAF
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Figure 2 — Time Impact Analysis

(Case Study-Author previous project)

from the contractor to accelerate work progress by increasing the productivity, therefore,
the contractor will add more recourses to crash the schedule and complete the work before
the original completion date. For excusable but non-compensable, sometimes contractor
requests additional time due to some circumstances beyond his control in that time,
acceptance from the client to postpone completion date without applying any penalties is
very important.
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As it is globally standard, some contracts referred to
FIDIC clauses in case of disputes existence which is clearly
identifying the right to claim for extension of time and/or
prolongation cost, there are some clauses regarding the
disputes in this field: .

(Bl Sub-clause 1.9 (Delay Drawings or Instructions) - Extension of
time and costs.

Sub-clause 2.1 (Right of Access to Site) - Extension of time
and costs.

W Sub-clause 4.12 (Unforeseeable Physical Condition) -
Extension of time and costs.

@ Sub-clause 8.4(a) (Extension of Time for Completion) -
Variations - Extension of time.

@ Sub-clause 8.4(c) (Extension of Time for Completion) -
Exceptionally Adverse Climatic Condition - Extension of time
and Costs.

E Sub-clause 8.4(d) (Extension of Time for Completion),
Unforeseeable Shortage as a result of Government Legislation
- Extension of time and Cost.

y@l Sub-clause 16.1 (Contractor’s Entitlement to Suspend Work) -
Extension of time and Cost.

Sub-clause 19.4 (Consequences of Force Majeure) - Extension
of time and Cost.
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L Claim Preparation

In order to prepare a compelling claim, Contractor has to ensure to prepare log of all
events that occurred during project life cycle in chronological order then contractor has
to incorporate all these events on the approved baseline schedule, as described before,
to check whether any implications negatively affected the progress or not by utilizing delay
analysis method.

I n case of the existence of any impacts from these events, Contractor has to analyze each
event to check each party liabilities, therefore who owns the delay, also contractor has
to notify the client regarding each event that affecting project progress with clarifying all
consequences of these events whether they will impact time or cost or both.

According to sub-clause 20.1 (Construction Claims) mentioned in FIDIC, client has to
notify the client for the event that affecting work progress within 28 days from learning
about that event and if the contractor notifies the client after 28 days from that event, the
contractor has no right to claim for any consequences or implications that resulted from
that event.

Iso based onthe same FIDIC sub-clause, Contractor has to send full claim within 42 days

from his knowledge about that event and that claim should contain all demonstrated
documents that proving their eligibility to claim such as correspondences, MOM, photos,
contract clauses pertaining to disputes and delay analysis.

Contractor may submit one or more claims based on the sequential order events and
their impacts on the project also, a presentation of the claim should be well prepared
in a chronological manner.
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L Response ‘

Owner has to reply whether he accepts or rejects based on its evaluation of contractor’s
claim. Based on sub-clause 20.1 (Construction Claims) mentioned in FIDIC, Owner (or
Engineer) in a period not exceeding 42 days has to replay to the contractor by acceptance
or rejection and sometime engineer prepares counterclaim if he has some evidence that
contractor is responsible for occurrence of some events that caused project delay.

In this case analyzing of these concurrent delays should be conducted by each or both
parties in order to specify liabilities, and consequently reached to a mutual agreement
that concluded to whether contractor entitled for compensation or not.

L Settlement

Once receiving and analyzing contractor’s claim by owner, project parties will proceed
with negotiation phase which is considered the most difficult phase in claim procedure
as each party defends his position.

n some cases, negotiations do not lead to any positive result, both parties should restore
to a trusted party that both parties agreed on its experience in this field.

Sometimes both parties invoke to third party that experienced in claiming issues - some
claiming authors called this phase as an amicable settlement.

ventually, in case of failure of the negotiations, both parties will be resorted to arbitration
that takes a long time to be adjudicated and this final stage in claiming considered the
most expensive stage.

L Conclusion

Success of extension of time claims are associating with many factors especially in
oil and gas Projects which it relies primarily on the experienced contractor in that
field. However, the most important is to get approved baseline schedule from client,
chronologically record all events and finally, notify the client regarding these events with
their impact in early as occurrence.
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he current research concentrates on assessment
of a sustainable project under Leadership in
Energy and Environmental Design.

he aim from it is to produce a sufficient and easier

solutions to the various people connected to the
specific project during all the project phases to execute
it completely and to gain the idea of sustainable
buildings, this various people usually are the project
designers, project managers, main or sub-contractors,
project owners and the project end users. Enhancing
the project operations was required that is why BIM
(Building Information Modeling) is chosen to merge
all the data of that project.

From the initial stages of the project model created
in  Building Information Modeling the Green
Building will be present to make sure that this stages
will satisfy the requirements. New system is created to
help in monitoring the sustainable project conditions
and to give alternative solutions to upgrade the project
grades related to the LEED.

he model has been created in the initial stage

of the project using the Building information
modeling which will be modified continuously in the
next stage depending of the information gathered
from the project site, a Real Time Location system can
be used to modernize the model with the actual time
contained in that information.

he project energy exhaustion information are

gathered and energy exhaustion manners are
studied depending on the project divided locations.
Additional to that, the concept of observing the
actual energy exhaustion by the users of the project
will be very helpful in knowing if the project design
characteristic has achieved the LEED requirements
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1.INTRODUCTION

People who are involved in a certain project
consider the problem of sustainability
as a very critical one to seek for satisfied
relationship between the monetary side of
the design and the environment side for
that project. Over than forty percent from
the universal energy is used by building
projects depending on the environmental
UN program, and also buildings consider
as a main source for a 1/3 of the universal
gases like Carbon dioxide that contributes
for the green-house (UNEP 2009).

Building second and third phases
(Construction and operation phase
respectively) have the biggest environmental
effect on the building during the related
phases because of the energy exhaustion
(Khasreen et al. 2009). The need for scales
to measure the sustainable projects was
necessary that is why in the last twenty years
a new evaluation scales, standards, and
principles related to thathave appeared. By
year of two-thousand the Council of green
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buildings in US established a new evaluation
system for that purpose knew as LEED
(Leadership in Energy and Environmental
Design).

In spite of the fact that this scales or
principles provide obvious paths to reach
the green building necessary goals, people
involved in the design not always applied
this scales in all the project design steps and
that can be revered to the short time that
they have and the difficulty that always goes
with the design phase. In most of the big,
hard and difficult projects, people involved
in the project design have no escape from
canceling some of the project sustainability
steps and it is also not easy for them to
choosethesuitable designdependingjuston
their experiences, that can be for the reason
that the steps of studying several design
values and evaluation the sustainability of
the projects are complicated and hard to
manage (lwaro et al. 2014).

dditional to that, small focusing should
be applied for the sustainable buildings



under estimation when it is relative to the
construction phase.

he goals of the sustainability projects is

to enhance the materials and resources
managing and to lower the effect on the
projects outdoor environment (Wang et al.
2014).

Furthermore, a shortage of far-range
sustainability execution observation
obeyed with the project design parts gives
not really environmental friendly projects or
unsustainability projects. The huge different
inthe LEED certificate numbers between the
projects second phase and the third phase
(ten to one respectively) as the main reason
for sustainability to be disappeared in the
operation phase (Li et al. 2013).

[l the previous elements estop the correct

attainments of projects sustainability.
AEC industry (Architecture,Engineering
and Construction) worked to increase the
exciting of the sustainable projects, and
that when AEC defined the BIM and LCA (Life
Cycle Analysis) in the sustainable projects
(Jrade and Jalaer 2013).
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is an organized

Life Cycle Analysis
procedures helps the projects effect on
the environmental factors from different
views, design phase, construction phase

and operation phase. BIM (Building
Information Modeling) is considered as the
latest platform for companies to manage,
design and construct in a sufficient way that
gives a numeric visualization for the project
activates that helps in making the import
and export of the data easier as a humeric
form (Eastman et al. 2011).

uilding Information Modeling can

be performed in the analysis for a
sustainable projects by taking in the
account as e.g. the required materials for
the projects and projects trends (Kryegiel
and Nies 2008).

y the year of 2013 Chen and Hsieh set

a new Building Information Modeling
method depending on the rules to measure
the green-house gas caused by the projects.
Furthermore, Building Information Modeling
make the relationship between the people
involved in the project to be more powerful
and it gives a wider basis for the project data
that make the required estimation process
for the project easier and with less errors.



Building Information  Modeling s
switching from ordinary data storage
to a new concept that allows several types
of checking depending on the initial data
(Motawa and Carter 2013).

ithin the current research, evaluation

for a sustainable building phases is
suggested, building parts for a sustainable
building design like chosen of the recyclable
materials, and far-range running observation
for example the exhaustion of energy, waste
water, and locative analysis merged with the
Building Information Modeling.

t the beginning, the project parts which

will not be parameters will be taken out
and evaluated by previous known basics.
When the numbers of project parts taken
into the account to help in the system
increase it also increases persuasive the
inclusive sustainable evaluation outcomes.

bove on that, this classification pushes

the people involved in the design to
be more mindful about those demands
that would not change to numeric format.
After that, the situation of the building
sustainability will be observe during the full
building phases. The evaluation involves
the yearly energy and water exhaustion and
users survey.

he collected data can be listed and kept

to help in evaluation of the sustainable
building and also to be used as references
for upcoming LEED design. At several cases,
the users conduct may produce an additional
power exhaustion more than the design
of the project, and the data gathered from
constant evaluation can assist to discover
the main reasons behind the exhaustion of
that additional power.

his current research have a clear target
which is to discuss the combining of BIM
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and the sustainable project analysis that
depends on the LEED

, from LCA
platform

For better outcomes the above target can
perform in some sub-assignments as

to suggest a new system of procedures
depending on the sustainability evaluation
rules;

to classify the Leadership in Energy and
Environmental Design credits depending
on the cooperation between the several
building phases and the credit standards;

to discuss and seek the combining of
the Building Information Modeling and
Leadership in Energy and Environmental
Design credits and

to conclude an introductory application
to check feasibility of the suggested new
system.



—+ 2.METHODOLOGY

or the first step in the design stage, all

the papers related to the Leadership
in Energy and Environmental Design are
checked carefully, and initial convention
should be set between the people related to
the design and the owner regarding to the
sustainable building and to assessment the
foreseeable sustainability.

WO separate classes had been selected
for the credits in Leadership in Energy
and Environmental Design papers.

he demands for several credits can be

helped by restoring parametric parts
of a certain elements from the building
model created in the Building Information
Modeling.

E.g., for 7.2 credit a sustainability site, SRI
“Solar Reflectance Index” for a roof and
any region of that class can be restored from
the element parametric exemplification.

t this situation, the cooperation among

the elements parametric magnitude and
the LEED credits can be .introduced and
explained in the design phase.
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hen the rest of the credits counted on

extra data and it is required |inserting
by hands. E.g. credit two is the ratio for
construction and destruction wreckage in
MR “Materials and Resources” that is
a follow up to industrialization operations
have to be calculated and designed.

t this situation, a new link is /designed
to assist in the inserting of the outer
information. .

Figure (1) below shows the design
sustainability evaluation, as it conc

after restoring information f
generated model in Bui g
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Check LEED Papers

Classify Parametric Credits

Set Initial Convention

Generate Characteristics fo
Elements

Classify Characterization
Credits

Review Design Depend on
Characterization

Generate in Desgin Stage a

Papers Related to LEED

Transfer to

Suitable Model

Conclude an Estimation
Sustainability in Design Stage

Next Stage

Figure 1: Design stage evaluation

or the construction stage, the sustainable
building  arrangements have to be
handled and existing of the resources have
to be reviewed by the managers to obtain
more LEED credits related only to this stage,
and modifications may appear if necessary.

And if that happened, those modifications
should be applied on BIM generated
model and the foreseeable sustainability will
be also modified to upgrade the obtained
credits.
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ome controlling-methods like waste-

management, construct-schedule and
construct-method have to be documented
and applied on the generated model.

Latest researches have shown that the
shortage in the relationship between the
people involved in the project causes the
lost and inability in the construction stage.
By clarifying a preliminary relationship and
adopting the Building Information



I nformation Modeling Tools, an extra incorporated, interacting, realistic way to set building
stages is rising, added in the present research to collect the
data from the building resources (Zhang et al. 2013).

Architecture, Structure, (Mechanical, Electrical and Plumping) and other major features
are used to create the system.

he gathered information as mentioned before will help to enhance the generated

model in Building Information Modeling and it will make the process of re-estimation
easier depending on the present project status. (Figure 2) illustrates the evaluation at
construction stage.

From the Previous Stage Bring
the Generated Model

Handling Sustainability arrangements
and Review Resources Existing

YES
Change is Required? Modify the Model

Starting the Project Construct Method of Controlling
Conclude an Estimation Sustainability
in Construction Stage e Rl Eel o =20

Transfer to Next Stage

Figure 2: Construction stage evaluation

t last, in the operation stage, data regarding to the yearly power and water exhaustion

are gathered, and surveys on the users were recommended to help in the evaluation of
the users experiment, e.g. survey for Indoor Environmental Quality (IEQ) 7.2 credit Thermal
Comfort are usually done during six to eighteen months after the action to gathered
unknown reactions from the buildings related to it.

114




bove on that, the real sustainability should be observed and checked with the
foreseeable sustainability that will grant a clear path for the next-time projects, (Figure
3) illustrate the evaluation at operation stage.

Aregion (rooms, zones, areas) created in the model of Building Information Modeling
which helps with energy exhaustion data can be considered as an example, that will
grant a clear path for upcoming designs.

Power exhaustion style will be studied in expression of locative properties of (regions,
zones, and areas). Extra studies should be adopted to start a new platform for exhaustion
of the power and to set a time-tables for inspections.

From the Previous Stage
Bring the Generated Model

Gathering Data

Conclude an Estimation
Sustainability in Operation Stage

Check the Real and
Foreseeable Sustainability

Figure 3: Operation stage evaluation




3.LEED Sustainability Analysis System

Leadership in Energy and Environmental Design credits reach all the building stages
(design, construction and operation), still the needs for each item are based on the
several group of stages. At first, the credits of LEED investigated and classified based on
the building stages (design, construction and operation), (Table 1) illustrates the classified
stages with the LEED credits. Main conditions and LEED credit set seven subjects as:

1.Sustainable Locations;

2. Water Effectively;

3.Power and Weather;

4.MR; Materials and Resources
5,IEQ; Indoor Environmental Design
6.Creativity in Design and
7.Regional Priority.

he other credits which are obtained from several stages will be added by gathering

data while connected stages. Above on that, in the operation stage, new information
can be obtained by surveying the building users, e.g. to know if the users use normal
transportation, or they prefer the bicycle more; and more data can gathered using the
end-users experiences.
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. : : inble Analysis for the Building th
LEED Sustainble Analysis New Construction and Sustainble Analysis for the Building three Stage

Main Renovation Design Construction Operation

Sustainble Locations

Precondition 1 Construction Activity Pollution Prevention Required
Precondition 1 Enviromental Location Required

Credit 1 Location Selection

Credit 2 improvement Density and Community Connnectivity
Credit 3 Brownfeild Redevelopment

Credit 4.1 Altimative Transportation - Public Transportation Access
Credit 4.2 Altimative Transportation - Bicyde Storge

Credit 4.3 Altimative Transportation - Low - Emtting and Fuel - Effective vehicles
Credit 4.4 Altimative Transportation - Parking Area

Credit 5.1 Location Improvement - Reserve Homeland

Credit 5.2 Location Improvement - Maximize Open Area

Credit 6.1 Stormwater Design - QC

Credit 6.2 Stormwater Design - QC

Credit 7.1 Heatisland Empact - Nonroof

Credit 7.2 Heatisland Empact - Roof

Credit 8 Lowering Light Deflement

Credit 9 Location Actual Plan

Credit 10 Conbined Use of Fadlties

Water Effectively
Precondition 1 Lowering Water Use
Credit 1 Water Effective Landscaping
Credit 2 Innovative Wastewater Technologies
Credit 3 Lowering Water Use
Credit 4 Process Lowering Wter Use

Power and Weather
Preconditiom 1 Fundamertal Commissioning of Building Power Systems
Precondition 2 Less Power Perfomance
Preconditiom 3 Fundamertal Refrigerant Management
Credit 1 Optmize Power Performance
Credit 2 On - Site Renewable Power
Credit 3 Improved Commissionig
Credit 4 Improved Refrigerant Management
Credit 5 Measurement and Vertication
Credit 6 Green Energy

MR ( Materials and Resources )
Precondition 1 Store and Gathering of Recyclables
Credit 1.1 Building Reuse - Preserve Existing Walls, Floors and Roof
Credit 1.2 Building Reuse - Preerve Existing Nostructural Interior Opjects
Credit 2 Construction Waste Management
Credit 3 Materialis Re - Use
Credit 4 Recycled Content
Credit 5 Reglonal Materials
Credit 6 Quikly Renewable Materials
Credit 7 Certified Wood

IEQ ( Indoor Envirnomental Design )

Precondition 1 Minimum Indoor Qualty Performance

Precondition 2 Enveromental Tabacoo Smoke ( ETS ) Control

Precondition 3 Minimum Acoustical Performance

Credit 1 Outdoor Air Delivery Montoring

Credit 2 Increase Ventation

Credit 3.1 Construction Indoor Air Quality Management Plan - During Construction
Credit 3.2 Construction Indoor Air Quality Management Plan - Before Residency
Credit 4 Low - Emiliting Materials

Credit 5 Indoor Chemical and Pollutant Source Control

Credit 6.1 Controlability of Systems - lighting

Credit 6.2 Controlability of Systems - Thermal Comfort

Credit 7.1 Thermal Comfort - Design

Credit 7.2 Thermal Comfort - Verflcation

Credit 8.1 Daylight and Views - Daylight

Credit 8.2 Daylight and Views - Views

Credit 9 Improved Acoustcal Performance

Credit 10 Moid Prevention

Creativity in Design
Credit 1 Innovation in Design

Credit 2 LEED Accredted Professional
Credit 3 Building as a Teaching Tool

Regional Priorty

XX X X X X X X X X X X X X X X X X

X X X X X

X X X X X X X X X

X X X X X X X X X

XX X X X X X X X X X X X X X X X

Credit 1 Reglonal Priorty

Table 1: LEED Credits for Building Stages




ore additional, data are involve in

the inputs like “RSMeans Database”,
that can be referred to the data essential
in determining the ratio for a material
depending on the cost from the entire
building materials.

Depending on the Input procedure
and the LEED credits rules which are
included already in the Building Information
Modeling, the outcomes can be determined
in the Analysis procedure. Using the impact
of Heatlsland assessment on roof as a
simple example, choices from 3 used to
satisfy the LEED credits demands, (Figure
4) illustrates the 3 choices in sequences of
formulas in LEED standard. The last major
procedure is the Output, which gives the
related parameters (roof zone or roof area)
for the LEED credit.

he Main aspect for the assessment

of the new system is depended on the
rules progress following the demand of
Leadership in Energy and Environmental
Design, Input, Analysis and Output are
considered as the 3 major procedures for
the new-system depending on the rules.

iy

epending on the credit demands, the

Inputs change from each other. E.g. for
that credit three for materials and resources
give the ratio for the recyclable materials
in the building from cost point of view
comparing with the overall amount of the
building materials. In a theory way, this data
canberestored bythefeaturesofthe building
parameters or by hand characterization. If it
is gathered from features of the parameters,
the recyclable materials related to a single
case or kind should be determined, and the
entire ratio will be easy to be determined.
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I nstead of that, people related to the design
can input immediately the ratio of the
recyclable materials in the entire building
by using interface.
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Begin : SL Credit 7.2 : Heat Island Impact on Roof

Explore any Roofs in the Unclosed Paper Related TO BIM

Review Choice 1: Materials for Roof Solar Reflectance Index

Restore necessary data ( zone , area ) from the created model

Determine the outcome usuing LEED Parametric calculations

More or equal to 75 percent
NO
Review Choice 2 : Natural Roof

YES Restore necessary data ( zone , area ) from the created model

Determine the ratio of natural roof
NO
YES More or equal to 50 percent

Review Choice 3 : Mixing
Merge outcomes from choice 1 and choice 2

YES Satisfy the requirements
NO

Figure 4: Sample for the new system




5.Combining BIM and LEED Sustainability Analysis System

he major concentrates for this paper is

on creating a new system depending
on the rules for the materials sustainability
analysis, like choosing of the material
depending on the sustainability, lowering
the waste of the materials, and the ratio
of recyclable materials to the building total
materials.

ecause the aim of this paper is to make
the assessment of the sustainability
work automatically, data is foreseeable to
be restored as far as likely from the model
created in Building Information Modeling.

M any beneficial data can be restored
simply for the created model like
the quantity takeoff. Some LEED credits
assessments depend on the cost, and that
needs an extensive analysis for the project
quantities. Like the purpose of three credit

to motivate the
materials recirculation of a project, and that
to decrease the needs for natural materials
and also to decrease the materials wasting.

EED credit demands at minimum five

to ten ratio between the amount of the
recyclable materials depending on the
cost and the overall amount of the building
materials. For this situation, quantities
takeoff restored from the BIM model and
the element price that inserted manually
depending on the market can be used to
determine the cost related to the project
materials.

he needed data are categorized for all

the project elements (like Windows,
Doors and Roof) after checking the papers
related to the Leadership in Energy and
Environmental Design.
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hat additional data need to be inserted

manually while the design stage on
going. The idea of the design parametric
and the elements arrangements existed
in the Building Information Modeling give
further effectiveness to this procedure.

he arrangements of the elements are

mostly Types, Categories, and Families.
The second one (Categories) provides
elements with fixed properties that non-
adjustable like windows, doors and walls.
Families on other hand are considered as
an additional diversion of the elements in
certain Category, as example for that, fixed
windows and precast walls. .

Families are also divided into two,
components and systems which are
accepted to change in order to satisfy the
user needs. E.g. in estimating the impact of
a Heatlsland of roof, additional data like SRI
for the objects related to the roof have to
be inserted in the design stage. For future
assessment, the amount of the (Solar
Reflectance Index) should be inserted and
kept as a reference.
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he present research is under improvement. The data gathered from the first and second
stages will be merged into the Building Information Modeling and the new system in
order to modernize the LEED credits

The advantage from the current paper may be summarized in four points as:

1.To give a sufficient guide which helps in the assessment for variable cases in the first
stage to stay away from repeating the process and to enhance the LEED credits;

2.Repeat the building assessment depending on the constructed work and give a sufficient
guide to assess the steps in second stage;

3.Allow the stakeholders to predict and analyze the energy exhaustion and to reach the
competence in power;

4. Supply the project end users with a suitable consciousness to learn dealing with the
characteristic of the design and to decrease the use of power.
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he most important challenge in todays

businessisnotjusta matteroftechnology.
Itis about gaining the efficient and intelligent
manpower and talented human. Therefore,
human capital is the most valuable
assets of any organization. Abilities and
qualifications of potential employees and
administer them to improve job satisfaction
and organizational performance is a critical
task managers.

ompanies all over the world have realized

the importance of recruiting the talented
and gifted employee. Talents have become
one of the major factors that companies
can get their desired goals and objectives.
The talent management approach with
all its elements from recruiting, selecting,
engaging, developing and training. At the
end of the selection process it is all about
finding the right person in the right place.
This allows the organization to depend
on its crew to achieve the desired goals.
Talent management strategy could have
its own ways to deliver job satisfaction
among the staff. Employees would | have
the opportunity to express their satisfaction
through getting the job done with full power
and a much greater believe.
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Industries are facing many challenges
in human performance, which affect
the organization strategy, productivity,
quality of work and profits. Due to global
competition, companies focus on retaining
the talent human resources and loyalty to
the organization is not an easy issue to deal
with. On the other hand, job satisfaction
factors can affect labor market behavior,
and influence work productivity, work effort,
employee absenteeism, and staff turnover.
Job satisfaction levels have impact on a
wide range of workers’ attitudes towards
their jobs.

Nowadays, talent management is
not considered as a new concept
implemented and developed in
organizations. It plays an essential role
in the success or failure of any firm.
Organizations depend more and more on
their human resources; so employees must
feel committed to their organization. They
must exceed the expectations to help their
firms succeed.

t is logical that employees will feel
responsible to achieve organization
goals, when he/she is satisfied. Hence, the
management should focus on their labor
and motivate them to avoid reduction in
productivity and time overruns. People who
have positive feelings toward their job are
linked to overall satisfaction, high level
of productivity, and reduces employees’
turnover. By identifying the main factors that
have influence on employee’s productivity,
organizations will manage their work force
in an appropriate way to increase their
profitability.



Talentmanagementasanewimplemented
approach in Japan was established
for key roles, to be used as templates
through the hiring procedure, describing
job experiences, and the right abilities that
makes the employee a successful person in
his/ her specific role.

Employee productivity tripled as the
companies moved to a participatory
cultureandthetalentupgrade proceeded.

On the other hand, the sales growth and
the revenues rose morethan 200 percent,
while operating income more than tripled.

RETAIN

* Role Matching

e Special Projects
& Roles

DEVELOP

» Personal Skills
e Competencies
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Talent management is all about five key
elements which determine the actions
associated with like: attracting, selecting,
engaging, training and developing, and
retaining, which are toned by the companies’
values and competencies.

ttracting the right candidates to fill a

specific job is far greater than attracting
a large number of candidates that demands
a huge recruiting resource to handle and
process hundreds of applicants. As for the
selection element, behavioral interviews,
personality assessment, and job knowledge
tests are valuable selection methods.

RECRUIT

* Role Profiles
 Talent Insights

SELECT

¢ Gap Reports
e Comparison
Reports



Engaging employees in the work is not
just achieving satisfaction, it is about
holding employees responsible, stimulate
their desire of making the company a much
more successful place, and create an
emotional link between the employee and
the companys vision a mission. Developing
talent is valuable at any level or position, it
is an opportunity to develop and advance
careers. In retaining talent, jobs can be
determined to when they are vacant and
what competencies that are needed in the
requested employees to fill that position.

Most companies started to realize that
employees are the brain itself, there
relation with customers can and will affect
the companys image and therefore its
performance.
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H uman relations, motivation, working
environment, and supervision are the
most influencing factors in job satisfaction.
Moreover, employees’ jobs satisfaction
may have no direct impact on individual job
performance, which is why the management
should focus on these four factors to make
their employees feel positive towards their
jobs. Human behaviors and attitudes are
the key issues of job satisfaction and job
performance.

“Employees are an important asset for
the organization”, so companies should
investigate more to find the employees’
needs and meet them to make them
satisfied. The more satisfied the employee
is, the more motivated he will be towards
his/her job. Once satisfied, the employee’s
performance will increase.
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Introduction

Despite widely-accepted project control systems
utilities & ways of doing things are being used
to watch (for changes, unusual things, etc.) the
project performance it was seen/obvious that there
is a large number of projects do not complete on
time & within budget (For every 1$ billion invested
in the United States, 122$ million was wasted due
to missing project performance. (Source: Pulse
of Profession Report 2016 PMl.org) However,
Earned Value Management (EVM) ways of doing
things are used to watch (for changes, unusual
things, etc.) project performance the chances
to have performance shortages still exist. Since
most Project Managers focus only on gain & loss
since EVM is cost-oriented this way most of Project
managers might select wrong priorities and ignore
the resource constraints and Actual site conditions.

bs very important to successfully identify the good

Projects control systems & progress review ways
of doing things that promise that something will
definitely happen or that something will definitely
work as described the project completion on time,
within budget. In order to tell apart the needed/
demanded good project management solid basic
structure on which bigger things can be built and
sustained project controls system it is preferred
to move beyond traditional scheduling processes.
Usually, most of projects have no ideal conditions
for the activities of many possible/likely such
as but not limited to, Project complex difficulty
level, useful thing/valuable supply types and site
location. The main concern of using traditional
scheduling process is that most of the planners
and/or schedulers ignore or do not think about/
believe uncertainties. However; PERT (The
Program Evaluation and Review Technique) model
is being used to calculate construction activity
duration as an average of Optimistic, Pessimistic
and Most likely duration of the activity. This model
is being calculated to give a weighted average of
activity duration it is a classic model that usually
gives optimistic results. Another classic model is
being used is CPM (Critical Path Method) which still
ignores the the previously-mentioned uncertainties.
The need for change from traditional scheduling
process to a modern and practical model is to think
about the uncertainties that may affect the project
activities estimated duration and cost also, , and
Project Managers with their teams have to have an
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agreed-upon process that allows all of the project
risk areas to be uncovered, tested/evaluated and
dismissed or mitigated (Pre-Mortem managerial
strategy - Source Wikipedia). The approach to this
idea depends on TOC (Theory of Constraints or
Explanation of why something works or happens
the way it does of Restrictions) to put into use CCPM
(Critical Chain Project Management) which were
developed by Goldratt. This practical scheduling
process applies the resource constraints on the
project Critical Path to finally develop a Critical
Chain.

The goal of this technical paper is to:

*Make the case for using a scheduling technique
that considers uncertainties and natural
variability that may impact the project activities
especially in the construction field.

eHighlight hidden risks of using earned value
management only.

* Make the case for implementing an integrated
model of earned value management with critical
chain project management that gives better early
warnings to project management teams about
any possible impact on the project completion
date and budget.

“Apply Critical Chain Project Management and
Utilize Collaboration between Project Stakeholders to
get your Projects completed with less time

and money”



Traditional Scheduling Process

ost planners or Schedulers don’t like projects’

team statement that “An activity might take
from 10 to 21 days to be completed» Usually they
argue against these ranged estimates and they
tend to think about these activity durations will be
thought about believe 21 days in which it means
that an extreme safety buffers or contingency
(Related to one thing depending on another thing
might or might not happen) had been considered
to cover any potential uncertainty «work expands
so as to fill the time available for its completion»
Parkinson’s Law.
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n GCC countries a very common statement is

being used during construction project Kick-off
meetings “ This is a critical project and it is fast
track project”, this statement is used in a wrong
or bad way by all project stakeholders and makes
a lot of pressure over planners, project team,
management and even the owner, because it puts
all these stakeholders especially planners and/or
schedulers in the mode that all activities should
be crashed within limited time duration and limited
resources as well ighoring the hidden uncertainties
that may hit or affect the project activities duration
and sequence.

Q nother point rises or comes up during project execution phase in

any progress meeting that is being asked every time

“what is the progress status of the longest path
activities or in other words what is the status of critical

path activities”.

Herethevalueofusingearnedvalue management
rises and come up as this technique is a
simplified indicator of project performance through
CPI (Cost Performance Index) and SPI (Schedule
Performance Index) that illustrate whether the
project is under or out of control.

rom the construction point of view most of

the contractors depend on “How much they
should have to be paid or how much they should
gain monthly?” and how much work should be
accomplished to be more paid, regardless the
type or priorities of the activities to be executed if
it is critical or non-critical activities. To do that the
contractors always prioritize the expensive work
packages to get more money or in other words, they
execute the project based on their own cash flow
priorities.

his severe misconception is that earned value

reports will always show that CPlI and SPI
indexes are greater than one which means the
project is ahead of schedule and under budget
earned value management calculations focuses on
Cost (Budgeted Cost Work Schedule and Budgeted
Cost Work Performed).

Once CPI and SPI give a good indicator base on
what has been paid the earned value report will
not be able to give an early warning or red alarm if
any of critical activities had been delayed or behind
schedule.



hy this happens, because the project has been planned with traditional scheduling model ignoring
the actual conditions and/or status of resources and their availability or related constraints. In other
words, the activities dependencies are being captured without resource dependencies.

he following diagraml shows a simple Precedence diagraming Network that illustrates the logical
relations between a set of activities to develop the project schedule and identify the critical path.

deep looking to this PDN will lead us to recall Murphys Law «If anything that can go wrong, it will go
wrong” in other words “If everything seems to be going well, you have obviously overlooked something.

¢ |t seems that Activity «J» duration might be varied and its not confident that it will be completed in
5 days since there is convergence as its being driven by activities «G», <H» & «b» and applying simple
Monte Carlo analysis will show that the activity duration variability exists in «<Murphys Law» and the
duration might be more than 5 days. This simple example shows the weak point in either PERT or CPM
method where it ignores the activity or task duration variability.

e|n addition, there is always common management practice the delay the expenditure by delaying the
Non-Critical activities within their allowable slack, Hence total slack on Non-Critical Paths “B-D-G” & “F-
I” will be consumed and there will not be any buffer to protect the Critical Path “A-C-E-H-J".

eAnother aspect is that CPM considers the starting date and duration of the activity without considering
the real actions of finishing the predecessor activity, recalling the previous PDN obviously shows that if
activity “G” will finish early successor activity “J” will start on date 25. On the other hand if activity “G”
finish late or delayed with allowable slack, then activity “J”’ will start od date 25 also, which means a
delay or late completion of a predecessor activity could be propagated to the successor activities on
its path. That means CPM method is not equipped to consider the real action of finishing predecessor
activities.

nother concern related to CPM that it ignores simultaneous demand for the same resources

within different activities; Since CPM doesn’t consider the resource leveling or generally resources
optimization and considers infinite resources. Looking to the PDN, Activities A-C-E-H-J is on the critical
path and the diagram assumes that all activities logical dependencies have been captured.
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The available resources are shown in
the following table;

A, C F
B, E I

nd it is apparent from the resources table that

there are lots of constraints regarding available
resources which have not been captured while
developing the PDN from logical dependencies
perspectives, hence any lack of progress or delay it
will obviously impact the critical path activities and
delays the project completion date accordingly.

In Addition, this traditional scheduling technique
considers the worst case of any activity duration
with a single proposed duration estimates.
However; PERT model may be used to average the
activity duration.

s mentioned earlier ignoring resource

dependencies will lead to neglecting the impacts
of non-availability of resources assigned for both
critical and non-critical activities, here the value
of Critical Chain arises and the need of dynamic
scheduling techniques as per ground conditions will
take place. Furthermore; this traditional technique
will lead to bottlenecks and resources conflict and
priorities conflict as well or in other words Resource
Contention (Source Paul H Pittman)

What Else Rather than Negligence of
Resource Dependencies:

sing CPM will lead to two significant phenomena
that might impact the project completion date:

eStudent Syndrome: Student behaviors to extend
the time to the exam and after successful
postponing the exam, they will procrastinate the
studying starting date. In other words, most of the

project activities will not start unless a certain
amount of the activities duration passed, which
mean activities could be completed with less
time duration.

Using CPM will lead to utilize this syndrome to save
enough buffers to protect the activity completion
date and negligence of early completion.

e Sandbagging

Being conservative against
completed activities by holding the completed
activities until a convenient date for the project
team. This will lead to exaggerating the activity
duration estimates.

Critical Chain Scheduling Process:

espite CPM is widely and common scheduling

technique still there is still a huge need to
implement resource management and consider
resource constraints and dependencies while
scheduling project activities.. The main propose
for any project manager is to minimize activities
duration under resource constraints that affecting
the project activities. The objectives of the technical
paper are to segregate the activities buffers and
redistribute or insert these buffers into strategic
points to protect the critical activities and project
completion date as well.

t was elaborated in the previous section the effect
of convergence points that may lead to delayed
starting dates of the activity

n simple words, the objective is to insert the
buffers where risk exists and the riskiest points
will be the convergence paths.



Risky Area

Implementing critical chain technique on Previous PDN

During Estimate activity duration process, Project Manager and his team should realize the fact that
student syndrome and sandbagging should be avoided and the extra buffer that is being added by the
team members should be avoided or shouldn:t be aggregated and redistributed according to the criticality
of the activities and the real project conditions on the ground, hence the activity realistic durations will be
decreased. Considering that the Critical Chain will rely on real-time synchronization of project activities
based on resource dependencies and convergence paths by recognizing flexible task scheduling and
explicit buffers in other words priorities of each activity will be determined instead of following the fixed
schedule.

R‘e]\]/isiting previous PDN and considering the resources contention, it will be apparent that activities B, E, I utilizing the same resources which
ean it will constitute a constrained path with resource dependencies and will be considered as a critical chain. That means activities B, I & J

require redistribution considering the available resources.




25 28

25 28

T

pplying CC concept will lead to aggressive duration and buffers will be added as it is clear that faster

completion of activities and project accordingly costs less, but this requires proper control of cost and
scope as well. Those buffers will be used if SPI shows bad performance. The next step is to identify the
activities that will distinguish the earliest feasible completion date which will be considered as Critical
Chain.

—»

he range from earliest finish to latest finish will be considered as the project buffer, both project

buffer and feeding buffers will be added again to crashed activities and the activities duration will be
expanded with the buffers and those buffers to be hidden (explicit), then the new critical chain of activities
duration will be estimated to create the baseline to prepare the Earned Value Management plan. This will
lead to assure that any change in the Critical chain should be consistency be reflected in EVM baseline.
To conclude the benefits of using critical chain scheduling technique and as illustrated through the figure,
it can be stated that the critical chain is a performance engine of the project and buffer management
is the guide that illustrates the suitable and convenient way to fine-tune the performance improvement.
Critical chain is deployed during planning phase, while buffer management will be used as performance
monitoring tool during execution phase that feeds back the critical chain to enable synchronization actions
required to reprioritizing the project tasks and activities as per resource dependencies and any identified
uncertainties, the following figure shows the life cycle of critical chain planning and buffer management;
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Critical chain

Feed Forword

Feed Back

Buffer Management (%}
Q

inally, itis now clear that modern scheduling technique or critical chain scheduling technique addresses
the theory of constraints by calculating the longest chain of dependencies (from resource dependencies
point of view) and the activities chain to be reprioritized according to any identified uncertainties.

Using EVM in CC

Since EVM is the common utility to control the project schedule & Cost and in some Governmental and
semi-governmental contracts it could be mandatory, the intention of this technical paper is to integrate
the EVM with CC since utilizing EVM might give false or inaccurate indicators of project performance. It
was apparent that CC buffer chart metrics with EVM traditional techniques will give proper indications
of project performance. Moreover; it will give early warnings of potential problems to enable the Project
manager and project team to act accordingly.

Hereinafter the basic concept of EVM where project manager and project team at any moment of the project could perform progress review by
comparing how much spent against how much was planned using Schedule Variance (SV), Cost Variance (CV), Schedule Performance Index

(SPI) and Cost Performance Index (CPI). The following diagram illustrates the basic EVM flowchart:
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he concept here is that Project schedule using CC will be planned to be completed sooner since
feeding & Project buffer is being used. Hence the EV curve will show that the project completion dates
the sooner than normal PV using traditional scheduling technique.

To overcome that situation a CCPM schedule should be developed and be sharing the project buffers
across the tasks to reconstruct a traditional (non-buffered) schedule. Using a Gantt chart to reconstruct
the schedule and calculate the PV.

pplying the same concept to the previous example considering the resource unit cost is 10 USD per
duration unit:

Traditional Schedule B,(3) E.(9) 1,(2) J,(3)

CCPM Schuedule B2 [INEEIN 1) J(4) - PBE)
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Traditional Schedule
Original Cost

Aggressive Duration
Buffer Duration

Distributed Buffer 0.5 0 0.5 2 3
Re-Constructed Duration

Original Cost

pplying EVM Planned Value performance baseline using illustrated figures will enable the project
manager and project team to have early warnings if any potential problem might occur?

B = I J
2.5 <) 15 6

Re-Constructed Duration

Cumulative Distributed
Original Cost
Cumulative Cost

EVM Using CCPM

300
250
200
150
100

50

0o

v 3 115 13 19

What Does It Mean?

mplementation of Re Constructed schedule will lead to review the project performance based on the

remaining duration of each task on the critical chain and available resources or efforts hence the EVM
presentation will not rely on SPI & CPI only but rather includes the Bl (Buffer Index) which means if any
task or activity is not completed or went wrong then the BI will raise the RED flag that there is a problem
and predicts the potential problems that may lead to project completion delays.
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Hence there will be a simple modification to EVM chart by involving the Bl as follow:

Integrating EVM & CC

T LT L

|

| SPI
I |

| CPI |
| l

> |

L 3| | (RS Pl 3 v )

Task Priorities

Tacking the Project Performance

Applying the Integration model of EVM with CC will lead to proper resource and performance
tracking using the Bl chart Metrics as follow:

BUFFER CHART METRIC

POOR BI

resources are not
Productive and required
more Supervision.
Moreover,Task duration
needs to be more
aggressive (cutting time
duaration)

to assure the missing
dependencies,(cc repair)

Need More Resources,

Hence Check the Priorities

Since CPI is good while

Critical chain should revised | project is behind schedule

there might be a need of
adding more resources for
buffer recovery.

Critical Path is besind
schedule while feeding
chain is performanceing
well.so far this requeries
buffer recovery by adding
more resources.

resources are Productive
and required more
Supervision.Moreover,Task
duration needs to be more
aggressive (cutting time
duaration)



Conclusion

t was apparent through the technical paper that

critical chain technique could be considered as
a modern management technique that exposed
the agility concept that reduces the risk of project
failure and resources contention as well. The
concept that moving from the area that considers
the resources contentions and conflicts as a fact
of life to the area that project manager and project
team treats the project tasks as per their priorities.
Furthermore; the project manager moves from
the concept of considering the activities start and
finish dates as per schedule to deal]l with activities
start dates as soon as their predecessor activities
completed, in other words, to finish the activities
as soon as possible (Avoiding student syndrome &
sandbagging).

Redistributing the plenty of safety margins of all
project activities that have resource constraints
will enable the project manager and project team
to develop realistic feeding buffers and project
buffers as well. These buffers will be utilized only
when is needed due to resource constraints and
activities priorities.

mplementing EVM on traditional schedule baseline
is mandatory from contracts administration point
of view especially in governmental and semi-
governmental contracts, however; this will lead

to inaccurate project performance reviews since
it will report the performance of tasks separately.
Here the value of integrating EVM with CCPM and
utilizing Bl (Buffer Index) arises. Where the project
manager and the project team will be aware of early
signed of project performance by knowing the early
or proactive corrective actions that should be taken
to getting back the project on track.

H ence Project manager and project team should deal with project activities while implementing critical

chain through:

1 - Recognize the resource dependencies and constraints while estimating activity duration.

2 - Treat duration estimates as a forecast process rather than committed duration according to the

real constraints on the ground.

3 - Minimize the chances of multitasking.

4 - Perform integrated Risk management by utilizing the buffers where risky paths exist especially

convergence.

5 - Combine the EVM key performance indexes CPI & SOI with Bl (Buffer index) to have early warning

signs.

6 - Treat the early signs positively by taking proactive corrective actions to get the project back on

track.
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