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A project is a temporary endeavor undertaken to
create a unique

Improvement
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Project Management is the application

of knowledge, skills, tools, and
techniques to project activities to meet

project requirements.
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Initiating

Planning
Executing
Monitoring & controlling

Closing
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Influence / risk

Time
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Is a narrative description of products or services to be

delivered by the project

For internal projects, the project sponsor provides the

statement of work

For external projects, the statement of work can be

received from the customer as part of a bid document
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The project management
plan is the process of
documenting the actions
necessary to define, prepare,
integrate, and coordinate all
subsidiary plans.

How project will be
executed?

How changes will be
monitored and controlled?
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How the scope will be defined, developed, monitored,
controlled, and verified.

Preparing scope statement

Enable creation of WBS

Specify how formal acceptance will be obtained
Control processing of change requests
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How requirements will be analyzed,
documented, and managed.

Requirements activities planned, tracked,
reported.

Configuration management activities
Prioritization

Metrics

Traceability structure
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Project Manageme

Budget nt reserve
Cost Control Contingenc
Baseline accounts y reserve

Work Activity
packages contingency
cost reserve

estimates | Activity cost

estimate
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It is an authorized time-phased
budget at completion (BAC)
that is used as a basis against

which to measure, monitor,
and control overall cost
performance on the project.
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Variable Costs that change
with the amount of
production.

Fixed Costs that do not
change as production
changes.
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Direct Costs  for a project include the direct

costs for materials, labor, and equipment that
can be related specifically to a task or an

activity.
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Indirect costs are the necessary costs of doing business that

cannot be related to a particular activity and in some cases

cannot be related to a spec’” C —

project cost

general overhead

project overhead.
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=—Direct Cost ~—Indirect Cost Total Cost
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Includes all the processes & activities of the

performing organization that determine
quality policies, objectives, and
responsibilities so that the project will satisfy

the needs for which it was undertaken.
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Quality is
“the degree to which a set of inherent

characteristics fulfill requirements”
Grade is

"“a category assigned to products or services
having the same functional use but different

technical characteristics”
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Customer satisfaction

Prevention over inspection
Continuous improvement
PDCA
SIXSIGMA
LEAN SIX SIGMA
OPM3
CMMI
Management responsibility

Cost of quality
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Corrective action on
the opportunity,
standardize, and feed
forward to the next

Plan improvements
for present
practices.

plan. — =

ACT

PLAN

CHECK

Verify the results
of the plan.

Progress

DO

Implement the plan
on a small scale.
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Continuous
Step by step

Business IT
Alignement

improvement
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= "\ Effective quality

-.(:-;- improvment
= '\Consolidation of the level reached (ISO

9001 or British Standards)

v

Time scale
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Less rework
Higher productivity

Lower costs

Increased satisfaction
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Quality costs are:

Investment in preventing nonconformance to

requirements

Appraising the product or service for

conformance to requirements

Failing to meet requirements (rework)
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Conformance =

prevention +

appraisal

Non-conformance

= internal + external
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1- Cause-and-effect diagram / Fishbone /

Ishikawa

| Labor | |Productivit| | Scope |

| Funding | | Materials | |Management|
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2- Flowcharts
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3- Checksheets
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4- Pareto diagram
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5- Histograms
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START

Identify best practice

Know
Yourself
Know
Others

generate ideas for

Know How
You Did It

improvement

provide a basis to measure Know the

‘Way

Forward
performance Know Best-
in Class
Know the
Difference
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DOE is a statistical method

for identifying which factors
may influence specific
variables of a product or

process under development
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Mean

Standard deviation
Mode

Median

Probability distribution
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Brainstorming

Force field analysis
Nominal group technique

Quality management & control tools
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Quality Management Plan
Quality Metrics
Quality Checklists

Process Improvement Plan

Process boundaries
Process configurations
Process metrics

Targets for improved performance
Project document updates
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Is the process of auditing the

quality requirements and the
results from quality control
measurements to ensure
appropriate quality
standards and operational

definitions are used
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Braking fails

All brake
pads fail

Brake pedal
sensing fails
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Brake-by-
wire system
fails

On-boarnd
network
fails

www.projacsacademy.com

Brake
controller unit
fails

Priortization Matrix
ssue Frequancy | Importance | Feasibility | Total
No appointments forthe atemoon | & 0 0 5
Delays in registration G 1 5 12
Incomplete laboratory 9 1 13 26
Not enough materals ©r the lab 3 0 0 3
Broken down ambulance o 3 o 3
Long waiting time 7 14 15 36
Dizrespedt of patients 4 G 10 20
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Terminal Terminal Project
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Quality audit

Is a structured, independent review to determine if project
activities comply with organizational and project policies,

processes, and procedures
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It examines problems,

Identify
and select
the process

constraints, and non-value-

added activities

Process

Implement
changes

It includes root cause

process

analysis - toidentify a
problem, discover

Select
solution and plan
implementation

Produce

solutions

underlying causes, and

develop preventing actions
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The process of monitoring
and recording results of
executing the quality
activities to assess
performance and
recommend necessary

changes.
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Perform Quality Control
s

1. Project management nlan | .
2. Quality metrics | Tools &Techniques
; . |
3. Quality checklis 1. Seven basi
4. Work performar .
2. Statistical
5. Approved chang .
: 3. Inspectio
6. Deliverables 4 Approved
7. Project docume| PP
. review
8. Organizational |
assets
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Centerline
=23

Signal of special cause variation:
7 or more consecutive ascending or descending points
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Number of Messages

Centerline
=15

March 1994 - Weekdays only plotted

Signal of special cause variation:
7 or more consecutive data points on the same side of the centerline
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Name: Komaro Bahram
Position: Asst Mngr
Age: 36

Name: Ahmad hasan
Position: Dept. Mngr
Age: 28

Name: Joan Lee
Position: Dept asst
Age: 32
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Name: John Mark
Position: Dept Mngr
Age: 37

Name: Aishwarya Rai
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Ahmed Hasan Aly Manal Haitham Aya
Feasibility R A |
Design | R A
Execute A R
Qutsourcing A R
Handing out A R |
IrDeL::tlil(():ns c c R A

R=responsible, A=accountable, C=consult, I=inform
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Team performance assessments

Skills
Competencies
Reduced turnover rate

Team cohesiveness
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Observation and Conversation

Project Performance Appraisals
Formal or informal

360 degree

Conflict Management
Withdrawing / smoothing /
compromising / forcing /
collaborating / confronting

Interpersonal skills
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Observation and Conversation
Project Performance Appraisals
Conflict Management

Issue Log

Interpersonal skills

Leadership
Influencing
Effective decision making
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Goals

eadership
A way of being
and contributin|

Decision
Available info Maklng

A way of
reconcilin

iti desirable
Personal qualities e

Decision making process

/: \
Governance

A way of organizing /
and managing 4

Environmental factors

Stimulate creativity

Strategy
Mal’]age rISk A way of choosing
and doing
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A good leader aligns
everyone around a
shared, inspiring wvision

A manager focuses on
people completing =
tasks assigned to them ﬁ

e |
=N
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Includes the processes required to

ensure timely and appropriate
planning, creation, collection,
distribution, storage, retrieval,
management, control, monitoring,
and ultimate disposition of project

information
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Urgency of the need for information

Availability of technology
Ease of use
Project environment

Sensitivity & confidentiality
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Ideas, facts,

Ideas, facts, suggestions

suggestions

Feedback
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Variance analysis

Forecasting methods

Communication

methods

Reporting Systems
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Objectives are to:

increase the probability and impact of

positive events, and

decrease the probability and impact of

events adverse to the project
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Project risk is an uncertain event or condition

that, if it occurs, has an effect on a project
objective.

Objective : Scope [ time [ cost [ quality

A risk has a cause or more and, if it occurs, an

impact or more.
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Stakeholder risk profile analysis
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Strategic risk scoring sheet
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Methodology

Roles and responsibilities
Budgeting

Timing

Categories

Probability & Impact

A relative scale “very unlikely” to “almost certainty”
could be used.

Numerical probabilities on a general scale (e.g., 0.1,
0.3, 0.5, 0.7, 0.9)
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Project
___| Technical Project | Organizational | External Others
__| Management
1 Quality | Time || Objectives | Weather
|| Performance || Cost || Fund |__| Labor
Complexity | Resource __| Collaboration | Politics
Prof. Karim El-Dash www.projacsacademy.com 76

38



Feb 15-19/2015

Could occur at some time; less than 25% chance of occurring; noncomplex

Unlikel
y process &/or existence of checks and balances

Might occur at some time; 25 —50% chance of occurring; previous
3 Possible audits/reports indicate non-compliance; complex process with extensive
checks & balances; impacting factors outside control of organization

Will probably occur in most circumstances; 50-75% chance of
4 Likely occurring; complex process with some checks & balances; impacting
factors outside control of organization
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Relative or numerical scales

Objective Low/0.10 MOgezrgte/ High / 0.40

<10%
increase

10-20%
increase

_100°
Time <5% increase | . e 10-20% increase
increase

Cost 20-40% increase

Major
change

Unacceptable by

Scope Minor change
sponsor

. Sponsor
. Applications P Unacceptable by
Quality approval
affected ) sponsor
required
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Consequences

Likelihood | Insignificant Minor Moderate Extreme

Rare Low Low Low

Unlikely Low Low Low Medium Medium
Possible Low Low Medium Medium Medium

Likely Low Medium Medium High High

Almost . . .
. Low Medium Medium High -
certain
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Involves changing the project
management plan to eliminate the
threat entirely

Some risks that arise early in the
project can be avoided by
clarifying requirements, obtaining
information, improving
communication, or acquiring
expertise

One form of avoidance is to shut
down the project
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Requires shifting the negative impact of a threat, along

with ownership of the response, to a third party.
Cost-type contract transfer the cost risk to the buyer

Fixed-price contract transfer risk to the seller
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Implies a reduction in the probability and/or
impact of an adverse risk event to an

Residual Tolerable Process
risk risk risk

J
1 fatality inl 1 fatality in 1 fatality irr
~71 million years 100,000 years ~300 years

Necessary risk reduction Increasing

risk

Actual risk reduction

i | Partial risk covered : o

by other n9n-SIS Partial risk ! Partial risk

: prevention / covered by SIS ' covered by other

| |mitigation protection Y 1 | protection layers

; layers !

Risk reduction achieved by all protection layers ‘ :
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Indicates that the project team has
decided not to change the project plan
to deal with a risk, oris unable to

identify any other suitable response

acceptance requires no action

acceptance strategy is to
establish a contingency reserve for
known (sometimes unknown) risks
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Eliminate the uncertainty associated with a

particular upside risk by making the
opportunity definitely happen.

ot Gold Chart (1

Fou 2010
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Involves allocating

ownership to a third party
who is best able to capture
the opportunity for the
benefit of the project
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Modifies the “size” of an

opportunity by:

Increasing probability

and/or positive impacts

Identifying and maximizing
key drivers of these

positive-impact risks
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Under-performance of in-house staff

Under-performance of worker teams and sub-contractors
Under-performance of suppliers

Damage to and/or loss of materials and equipment
Unavailability of working capital

Industrial action and other disputes
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Collaborative Planning, Lean Planning, Pull Planning,
Right to left planning or Short-term planning

Minimizing work variability between tasks

Creating look-ahead plans that are based upon work
without interruption, rework, or remobilization

Planning work on weekly basis through coordination
meetings

Measuring progress using weekly learning to improve
work practices
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Involves the creation of small, well defined,
Work Packages that support the construction
workforce.

Work Package supports one rotation (5 to 10
days) of a work crew

WP is based on activities that are extracted
directly from the construction plan
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70% and 90% of projects overrun

Overrun varies between 50% and 100% of budget

Sydney Opera House - Final cost was 15 times more than
originally planned

Channel Tunnel - Final cost was 80% more than
originally planned

Boston Arterial Tunnel - Final cost was 196% more than
originally planned
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1957 —1963 — 1973
$12.5 =>>5>>> $102
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1986 - 1994
£2.7->>>>£ 4.9

Tunnel is 50 km long,

39km of which is undersea

- making it the longest undersea

- tunnel in the world 5|
———

Tunnel driven
mn:ﬁ:mﬂlﬁb through seam

of chalk and clay
pressures
l Cross passage every 375m UK.-‘F_rek
Train tunnel frontier
running north
(France to UK)

Train carrying cars

Evacuation Y Cooling
syftem
Service tunnel [
. kept at higher air a
Train tunnel : pressure to prevent HH
running south smoke/fumes entering
Guided service/

(UK to France)
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1982 — 1997 — 2007
$2.7->>>>>> %15
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Creating material and information flows

Maximizing value generation

Using plan, execute and control paradigms
Optimization of entire system through collaboration
Continual improvement and pursuit of perfection
Focus on delivering the value desired by client
Systematically eliminating obstacles to value creation
Elimination of processes that create no value

Creating pull production
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Risk Mitigation Tool

Contract | Management | Payment | Performance | Schedule | Budget Resource
S, Plan Bond Beond Centrols | Controls
[Contractor Risk Factors
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Weather Delay -
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Ornissions el (]
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his Risk Mitigation Tool matrix isn't me.
the project team thinking about where th
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t to be an exhaustive list of project risks and
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Administration of the construction contract

Monitoring the work of the Contractor

Receive and resolve requests for information
Process all requests for changes

Responding to concerns from the public.
Minimize the impact on residents and businesses.
Checking all payments interim and final
Monitoring the quality of the work installed
Record all nonconforming & corrective action.
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Not responsible for safety of the work

Monitoring the work of others assigned

Promote a team environment

Perform periodic reviews

Reporting to the PM on the progress

Report major deviations of schedule, price, or quantity.
Report serious accidents to city administration.

Set up and maintain the project files.

Monitor all testing and maintain records

Notify the PM of quantity/testing issues
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Works under the direction of the Construction Engineer.

Perform inspection of a construction contractor’s work
Observes the contractor’s work and recommends approval
Maintains inspection records

Prepares daily inspection reports

Verify and maintain quantity data for payments.
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Labor and equipment mobilized

Material purchase orders

Permits obtained

Statutory requirements fulfilled

Schedules produced

Knowledge of plans, specifications and contract
Status of right of way and utility relocations
Site and the surrounding areas

Forms and contract administration procedures
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Check construction database, design, and
accounting information

Formal communications made with the Prime
Contractor

Representatives should be identified before pre-
construction conference.

Know who the person representing the
contractor.

Promote relationships with the contractors,
utility companies and governmental authorities

Prof. Karim El-Dash www.projacsacademy.com

Potential areas for site offices,

Impact on local residences and businesses
Effect on permanent work

Cost of Contractor

Temporary services

Area provided for Contractor’s use

Plan of office layout by contractor

Access to the site.

The site security requirements

Prohibition of access toto ar%%&mgmﬁ%

113
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Specifications, drawings, and standards
referenced in the contract

Ly 5

Inspectors are familiar with the
requirements

Cl plays lead role in meetings with the
Contractor

Revised documents.

Keeping as-built information.
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Notify testing agent of scheduled start

Coordinate testing requirements

Reliable schedule information

Appropriate testing equipment

Staff available for earthwork, concrete placement, asphalt

Notice of Nonconformance

Prof. Karim El-Dash www.projacsacademy.com

115

116

Feb 15-19/2015

58



Feb 15-19/2015

Checklist of all permits required

Who is responsible to get them.
Building Permit, Demolition,

Erosion and Sediment Control,

Cut and Fill, Tree Removal,

Haul Routes, Traffic Control,

Off-site Grading Plans, Noise,
Plumbing/Mechanical/Electrical,
Sewer Connection, Elevator/Escalator,
Automatic Sprinkler
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Qualifications, pre-approval,

% performed by subcontractors,

Payments to subcontractors.

Prime Contractor involved in planning, problem resolution

Official communications with subcontractors through the
Prime Contractor.
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CORRESPONDENCES

DAILY/MONTHLY REPORTS

MEETINGS

PROJECT RECORD DOCUMENTS

PHOTOGRAPHIC RECORDS

CONTRACT DRAWING DISTRIBUTION AND REVISIONS
SHOP DRAWINGS, SAMPLE SUBMITTALS

REQUESTS FOR INFORMATION/CLARIFICATION
AGENCY/UTILITY COORDINATION MEETINGS
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Final schedule within two (depends on the project) weeks
after the notice to proceed.

Procurement activities

Submittals and approval of shop and working drawings
Major equipment or material purchases

Maximum of 15 working days duration

Review logical sequence

Review durations are sensible and achievable
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1-WEEK LOOK-AHEAD

Foreman: Date: Areas/sections

Paut N/KM0 LEVEL 3 EAST WING
AD2101 PROVECT SMLT 00

Activity Make ready P A% Mon Tues Wed Thur Fri Sat Sun T-C

Reasons for
ftf wonk for SMITA DR4 F0% A rerene aene 142 Builder
[T iss Tiow  Lable mackise 100% i "o
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What SHOULD be done?

What CAM be done?

What WILL be done?

What DID we do?

Prof. Karim El-Dash

Chapter 4

Master
scheduling

Phase
planning

Look ahead
planning

Weekly work
planning

Single project-phases with milestones:
Basis for further planning

Determine constraints. duration and output of every
single task

Set up logical network of activities. starting from the
end, remove individual buffers for unforeseen
incidents

Prepare a list with all activities planned to be carried
out in the naxt 4 to 6 waaks

l

remove all constraints

Tasks can theoratically be carried out

l

Delailled planning, make promises

l

Measur PPC* and act on failure to keep promises
“RRC = Parsenage plonsed S v

www.projacsacademy.com
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Al the

L_ beginning of &

new phase

Periodic
meetings, to
make the work
ready and do
detailled
planning
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Contractor
Expected
Cost

Contractor
Expected
Profit
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CPIF Contract CPIF Contract

Share

Fee ~ Share M Fee Line or Ratio
| Line or Ratio
Ma Ly
Fes
Target
Fee
Min
Fes
o 3 0 nderrun T,
Cost SnEern 1arged Cost
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Client's
Board's Total Project Budget

Wiew

Client's Project

Manager's View Prime Contractor's Budget

Prime

Contractor's Subcontractor's OPW | CVR CR
Projact Budget 2 2

hanager's Wiew

Subcontractor's
Project
Manager's View

Contracted R
Work 1

Legend:
CR — Contingency Reserve
OPW — Othar Praject Work

A Ch Wariati R r .
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Risk Project
Entire Plan : Finish Date
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3 Distribution (start of intenval
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Review all notifications of change from the Contractor

Monitor labor, equipment and materials involved

It may be necessary to proceed prior to settlement
Contractor notifies the CE of changed site conditions
Alert to field conditions to anticipate potential change.

CE requests detailed breakout of labor and material costs
If the CE agrees, the proposal is forwarded for approval.
CE will attempt to negotiate with the Contractor.

A change order may require an extension of contract time.
If there is no time extension, assess liquidated damages.
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The contractor is required to proceed with the work

CE acknowledge receipt of notice of intent of claim,
in writing

The contract stipulates the dispute resolution
procedures to be adopted.

CE shall assemble all documentary and other
evidence relating to the claim
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Method 1—Units Completed
This method is applicable to tasks that involve
repeated production of easily measured pieces
of work, when each piece requires
approximately the same level of effort.
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Method 2—Incremental Milestone

This method is applicable to any control account that includes
subtasks that must be handled in sequence.

Segmenting a task into subtasks is called developing “rules of
credit”

The percentage is normally based on the number of work-
hours estimated.

Prof. Karim El-Dash www.projacsacademy.com

INCREMENTAL  CUMULATIVE
TASK PROGRESS PROGRESS
Received/inspected 15% 15%
Setting complete 20% 35%
Alignment complete 15% 50%
Internals installed 25% 75%
Testing complete 15% 90%
Accepted by owner 10% 100%
Prof. Karim EI-Dash www.projacsacademy.com 142
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Method 3—Start/Finish

This method is applicable to tasks that lack definable intermediate

milestones.

A starting percentage of 50 % is reasonable for short duration, lower-

value tasks.

For tasks with a longer duration, a lesser percentage (20-30 %) would
be used at start.

For very short tasks, the start/finish percentages are usually o :100 %.

Prof. Karim El-Dash www.projacsacademy.com

Method 4—Supervisor Opinion

Where developing a more discrete status is not
feasible.

Dewatering, temporary construction, and
landscaping.

Prof. Karim El-Dash www.projacsacademy.com
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Method 5—Cost Ratio
This method is applicable to tasks that involve a
long period of time or that are continuous during
the life of a project, and which are estimated and
budgeted on bulk allocations of dollars and work-

hours.
0 actual costor workhours to date
Yo complete= :
forecastat completion
Prof. Karim El-Dash www.projacsacademy.com

Method 6—Weighted or Equivalent Units
When the task being controlled involves a long period of
time and is composed of two or more overlapping subtasks,
each with a different unit of work measurement. (rules of

credit)
Allowed Total Total To-Date Earned

Credit Subtask U/m Quantity Quantity Tons
0.02 run foundation bolts each 200 200 10.4
0.02 shim o 100 100 10.4
0.05 shakeout o 100 100 26.0
0.06 columns each 87 74 27.5
0.11 beams each 859 45 3.0
0.10 cross braces each 837 0 0.0
0.20 girts and sag rods bay 38 0 0.0
0.09 plumb and align %o 100 5 23
0.30 connection each 2,977 74 39
0.05 punch list % 100 0 0.0
1.00 Steel Totals ton 520 83.5

Prof. Karim El-Dash www.projacsacademy.com
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Construction labor costs are the most variable
element of the project construction budget.

Project management must continually
compare the actual dollars to the budget
dollars to identify deviations.

Prof. Karim El-Dash www.projacsacademy.com

crew sizes and craft composition;
craft density (area per worker);
interference with other crews;
scheduling;

material availability;
equipment and tool availability;
information availability,

rework

site layout;

weather;

constructability.

Prof. Karim El-Dash www.projacsacademy.com
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WAREHOUSE PROJECT

BUILDING CONCRETE LABOR ESTIMATE

& ACTUAL QUANTITY @ DAY 30 DAY 30
cosT UNIT | LABOR | ACTUAL
CODE DESCRIPTION QTY. | UNIT | COST | COST QTY.

COLUMN PADS _5'-6" x 5-6" x 1-0" 64 |EACH
03120 FORMS 4 USES 1,408 |SF $1.50 | $2,112 |PROD RPT
03110 ANCHOR BOLTS 160 EA $2.00 | $320 132
03210 "REBAR_8- #5 BARS EACH WAY 5.340]LB $0.15 | $801 4,380/
03310 CONCRETE _ 4,000 PSI 72lcr $5.00 | $360 56
03340 FINISH 1,936 |SF £0.15 | $£290 1,510
|[FROST WALL 1305' x 2'-0" x 2'-6" 1,305|LF
03120 | FORMS TOP 4" 870|SF $1.50 $1,305 |PROD RFT
03310 | COMCRETE 3,000 PSI__ 242 CY $5.00 | %1,210 242
03340 FINISH 2,610|5F $0.15 4352 2,610
[SLAE ON GRADE 360" x 360" = 6" 129,600 SF
03140 FORMS 2,880|LF 50.50 | $1,440 |PROD RPT
03220 6 x & #6/6 WELDED WIRE FABRIC 125,600 |SF 50.13 | $16,848 18,150
03330 CONCRETE 4,000 FSI 2,400 CY 5.00 | $12,000 240/
loz3s0 FINISH 129,600 |SE $0.25 | $32,400 12,960
03150 | CONTROL JOINTS 8,640 LF $0.50 | 34,320 520
03160 EXPANSION JOINTS & COLUMN DIAMONDS Laoou= 1 %100 $1,800 180
DOCK WALL FOOTINGS 135' x -0 x 1-0" 135|LF
03120 FORMS 270|SF $1.50 $405 |PROD RFT
03210 REBAFR. 3-#5 BARS CONT & #4 BENT @ 18" OC G500 |LBS $0.15 | 90 540
03310 CONCRETE 4,000 PSI 20[CY $5.00 $100 15
03340 FINISH 540|SF $0.15 $81 405
DOCK WALLS 135" x 1-6" x 56" 135|LF
03130 FORMS 1,485 |SF | $2.50 $3,713 |PROD RPT
03210 REBAR 4-#4 BARS CONT & #4 @ 18" OC 655 |LB | $0.15 $599 | 2644
Q3320 COMCRETE 4,000 PSI 42|CY $7.00 £294 | [u]
03350 FINISH TOP 203|SF $0.25 $51 0
03370 PATCH & RUB WALLS 1,485|SF $0.15 $223 o
ﬁfﬂfimma cosT wv-projacsacadbmy.com _ $80,653
WAREHOUSE PROJECT B B
[cost | [ DAY DAY DAY DAY DAY DAY | DAY [DAY DAY DAY | DAY | DAY DAY | DAY | DAY | TOTAL |putesof TomL
CODE DESCRIPTION UNTT| 16 [ 17 |18 19| 20| 2t |22 |23 24| 25 | 26 |7 |8 | 29 | 30 @day 3 | CREDIT |SUBTOTAL| QUANTITY
0310 COLMNPADSFORMS | || 1] | _
ERECT |5F | 154 54 1% 154 R R 154 22; _1&_06\ 68 2
n o WRECKISF 154 154 176 3 ) 03 My
-  CEAN&OILSF 154 154 308 04] i _
0ILI0 FROSTWALL FORMS | |
CERECT SF | 200 | 0 R wo| | ' B0 06 sn &M
WRECK |SF | |0 00 P ! 00 &0 03 %l |
| CLEANBOILSF | L 0] M P 1 O .
03120{DOCK WAL FOOTING FORMS . |
| ERECT |SF 108 | | w8 BooM 08 M5 0
! TR F | o o 03 %
L COewsoLsE | 1 08 | 08 01 1
03130 {DOCK WALLS FORMS \ N ]
ERECT |F | | Wi s 06 3|
o WRECKSE | 0 03 0
CLEANBOILISF | 0 o [
103440 SLAB ON GRACE_EDGE FORMS ) )
ERECT |IF | Loame W7 0B 480|608
. WRECKIF | || n w0y
QENROLF || | n m Y
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Approach

Milestone
Critical activities
Responsibilities
Prioritization
Analyzing
Documentation

Change process

Prof. Karim El-Dash www.projacsacademy.com 153

Rolling Wave Planning

Is a form of progressive Celling Wave Plon
elaboration planning.

Work to be accomplished in the
near term is planned in detail ata | A /I e
low level of the WBS R / l o
Work far in the future is planned : " el ’

for WBS components that are at i ' k

a relatively high level of the WBS.

Prof. Karim El-Dash www.projacsacademy.com 154
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Mandatory dependency
inherent in the nature of the
work being done / contractually
required (hard logic)

Discretionary dependency
determined by project team
(soft logic)

External

Prof. Karim El-Dash www.projacsacademy.com 155

Expert judgment:

Analogous estimating
Parametric estimating
3-point estimate

Reserve analysis

Prof. Karim El-Dash 156 www.projacsacademy.com
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Expert judgment

Analogous estimating: also
called top-down estimating,
means using the actual
duration of a previous, similar
activity as the basis for
estimating the duration of a
future activity based on
specific parameters like
duration, budget, size, weight
Parametric estimating

3-point estimate
Reserve analysis

Prof. Karim El-Dash 157 www.projacsacademy.com

Expert judgment

Analogous estimating

Parametric estimating
uses statistical relationship between
historical data and other variables
to estimate for activities, such as
multiplying quantity of work by
productivity rate

3-point estimate
Reserve analysis

Prof. Karim El-Dash 158 www.projacsacademy.com
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Expert judgment

Analogous estimating
Parametric estimating
3-point estimate

Optimistic, most likely, pessimistic

and

t, +4t, +1, t, -t
t. = 5 i

Prof. Karim El-Dash 159 www.projacsacademy.com

Prof. Karim El-Dash 160 www.projacsacademy.com

Feb 15-19/2015

80



 Activity Cost Estimates

» Bases of estimates
how it was developed
assumptions
constraints

range of possible
estimates (+15%, 8-10)

Confidence level
» Project document updates

Prof. Karim El-Dash 161 www.projacsacademy.com

1- Crashing

2- Fast tracking

Prof. Karim El-Dash 162 www.projacsacademy.com
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Total project duration-cost relationship.

Crash Ratio=

\— TOTAL PROJECT

cast

Crash Cost (C.)

Normal Cost (C)

-
%
8 RECT
TOTAL DI
ot ! /— cosT
")
o — f B kO
g S
C l
l
h PROJECT
i INDIRECT €OST
MD

PROJECT DURATION

Prof. Karim El-Dash 163

Crash Point

Normal

Time

www.projacsacademy.com

Crash Time (T,)

Normal Time (T,)

TEAMWORK

FAST TRACK SCHEDULE — COST REDUCTION — QUALITY COMTROL

Conventional Scheduling Contract
Programnming Dresigm Documents Bid Construction
o = - o
Fast Track Scheduling
d21d3 o a Pragramming
Design Construction
by Cost
a - ) Bid Savings
(e it: l Cont + D it i2elekiye
n-site ontract Documents si
. ta Time & Size
Prograniming < Il - ' - {6 months
| Team | typical)
* -
Pre-Bid :I:l o
On-site
Design 1 + Construction
LTeam R 5 SAVINGS
Prajeci
Complet )
P e mm e e W e e e mm e em e mm e e emmm e m e em - e MENSCED PROJECT
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Variable Costs that change
with the amount of
production.

Fixed Costs that do not
change as production
changes.

Prof. Karim El-Dash 165 www.projacsacademy.com

Indirect costs are the necessary costs of doing business that

cannot be related to a particular activity and in some cases

cannot be related to a specific project.

Least total
project cost

general overhead

20

80

70

. @
project overhead. &
40

30

20

10

0

s 6 7 8 9 10 11 12 13 14 15
=—Direct Cost ~—Indirect Cost Total Cost
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= O-O-O-0O-0n
- OOOOOO
s QOO0

S 10.0.0.0.0.0,0.0.0.0.0.0,

D Activities in the critical path
C) Activities not in the critical path

Source: @2005 MCR LLC,"Scheduls Risk Analysis”

Prof. Karim El-Dash
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ID| Name Start Apr 2002[\;43?:”2 Jun Jul ZODZAL'I:;”Z Sep | Oct ZOONZS\?““ Dec | Jan 200'3;55“1 I ar
1 Event 1 4128102
2 Accomplishment 1.1 4/28/02
3 Criterion 1.1.1 4128102
4 Task 1.1.11 4/28/02
5 Criterion1.1.2 5/12/02
6 Task 1.1.21 5M12/02
T Accomplishment 1.2 5502
g Criterion 1.2.1 5502
=] Task12.11 5/5/02
10  Event2 5302
i Accomplishment 2.1 5/2/02
12 Criterion2.11 26002
13 Task2.1.11 728002
14 Criterion2.1.2 5/3/02
Source: DOD,
Prof. Karim El-Dash www.projacsacademy.com 170
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Legend Scheduled Complete

Milestanel o - Séaa?;s 2005
artivity | A | A . v Performance status
Tasks JIF M AWM J 0 A s | a N | D] Yaue | Bkl S
1 | Detailed schedule -~ s $10 100% $10
2 | Excavation P SRS $100 100% $100
2 | Masonry -~ 20202000~ $260 25% $65
4 | Plumbing ] $130 0% $0
5 | Electrical A A $150 0% 30
6 | Carpentry AL A $200 0% $0
7 | Roofing P N SN $140 0% $0
8 | Acceptance :/\] $10 0% $0
9
10| Total project $1,000 $175
(1) Listing of (2)Time (3)Budgeted(4) Task % (&) Total
alltasks phasing value complete  earned
Planned value Earned value

Source: GAQ and Quentin W Fleming at http: fwww quentinf com
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Activity PV
A | 60,000
B | 40,000
C| 60,000
D | 40,000
Monthly Indirect Cost

Prof. Karim El-Dash www.projacsacademy.com 173

A | 66,000
B | 44,000
C | 66,000
D | 44,000
Monthly Direct Cost 33,000 77,000 88,000 22,000
Cumulative Monthly Cost 33,000 | 110,000 | 198,000 220,000
Prof. Karim El-Dash 174 www.projacsacademy.com
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Al 66,000
B 44,000
€| 66,000
P | 44,000
Monthly Direct Cost 33,000 77,000 88,000 22,000
Cumulative Monthly Cost 33,000 110,000 198,000 220,000
Prof. Karim El-Dash 175 www.projacsacademy.com

Activity PV % AC
Complete

A | 66,000 100 69,000

B | 44,000 60 28,000

C | 66,000 40 22,000

D | 44,000 10 4,000
123,000

Prof. Karim El-Dash 176 www.projacsacademy.com
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Activity PV % Complete EV
A | 66,000 100 66,000
B | 44,000 60 26,400
c | 66,000 40 26,400
D | 44:000 10 4,400
Total EV 123,200

Prof. Karim El-Dash 177 www.projacsacademy.com

BCWP = budgeted cost for work performed

BCWS = budgeted cost for work scheduled

ACWP = actual cost for work performed

Schedule variance = SV = BCWP -BCWS
Schedule performance index = SPI = BCWP | BCWS
Cost variance = CV =BCWP -ACWP
Cost performance index = CPlI=BCWP [ACWP

Prof. Karim El-Dash www.projacsacademy.com
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PV =110,000
EV=123,200
AC=123,000

SV =123,200 —110,0000 =13,200
SPI =123,200/110,000 0 = 1.120
CV =123,200-123,000 = 200

CPl=123,200/123,000 = 1.001

Prof. Karim El-Dash 179 www.projacsacademy.com

%3,000

2,500 Management reserve

PMB

2,000

1.500

1,000

0

Feb Apr Jun Aug Oct Dec Feb Apr
Source: © 2003 SCEA, "Earned Value Management Systems.”

Mote: BCWYS = budgeted cost for work scheduled; CBB = contract budget base; PMB = performance measurement baseline
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Legend ScheduledComplete

Milestones Py - S[EgEUES 2005

Tasks FaNEN " N N ; Performance status

Tasks J F oM | A M| J  J | A S 0| N D Je e e

1 Detailed schedule - $10  100% $10
2 Excavation ~ $100 100%  $100
3 Masonry £ $260 0% $0
4 Flumbing Pt $130 0% $0
5 Electrical - $150 0% $0
6 Carpentry s $200 0% $0
7 Roofing = $140 0% $0
8 Acceptance =  $10 0% $0
el

10 Total project $1,000 $110
O et @ aging Paies  mete e

Performance assessment of $110,000 less a 10% withhold = Payment due of $99,000

Source: GAD and Quentin W Fleming at http:fAwww.guenting com

Prof. Karim El-Dash

Task description J F M A M

www.projacsacademy.com 181

%
Budgeted Complete Earned

J J A s o] N D

Concrete T RE R $10000 | 100% | $10,000
Framing 5000 10000 5000 20,000 B0 | 12,000
Roofing “ 0 oo son 15,000 o 5000
Electricel 16 30 TTE a0 e P 40,000
Plurmbing BRI 35,000
Interior o0 Tzooo Egn | 2000
honthly buciget $3,000 $10,000 $13,000 $13,000 $16,000 $15,000 $21,000 $12,000 $12,000 $13000 $12,000 $15000
Cum budget (FMB) 3000 13000 28000 33000 55000 70000 91000 103000 115000126000 140000 155 000
Eamed value (BCWPY 10000 5000 15000 27000
$27,000
Actual cost (ACWP) 2000 7000 18000 33000
Source: Maw al Air Systems Command (NAVAR)
Prof. Karim El-Dash www.projacsacademy.com 182
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EAC. = ACWP +(BAC-BCWP)

EAC = estimate at completion

ACWP = actual cost of work performed to date
BAC = original budget at completion

BCWP= budgeted cost of work performed to date

Prof. Karim El-Dash www.projacsacademy.com

EAC, = BAC/CPI

where:
CPI = cost performance index

Other terms as above

EAG; = New estimate as required

Prof. Karim El-Dash www.projacsacademy.com
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EAG = BAC/(CPI * SPI)

where:
CPI = cost performance index

SPI = schedule performance index

EAC, = New estimate as required

Prof. Karim El-Dash www.projacsacademy.com

1
$3,000 1 ﬁ EAC
1
1
™ ¢ : CBB | variance at
anagement reserve completion
2,500
T PrME
1 "
1 | |
H eo“,fn < BAC
2,000 1
1 ?Q‘\ Schedule
y & delay
1 P
1
1,500 Schedule 1
variance 1 Cost
1 -
1 variance
1
1,000 !
1
1
1
500 !
1
1
1
1
o 1
Febk Apr Jun Aug Qct Dec Feb Apr Jun Aug
Time
now

Source: @2003 SCEA, "Earned Value Management Systerms "
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Dollars in thousands
2,000,000 X

1,800,000
1,600,000

1,400,000
Rebaselining and
restructuring efforts
indicated by X

X

1,200,000
1,000,000
800,000

600,000
400,000

200,000

0
5
{‘QI
Source: GAQ

¥y &
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Dollars in thousands

0

(25.000) Schedule
(50,000) performance

(75,000)
(100,000)
(125,000
(150,000
(175,000)
(200,000
(225,000)
(250,000)
(275,000) Cost
performance
(300,000)
&
&
Source: GAQ.

i
(7
,03

S g g s & & 8 s g
& F F § & & ¥ & 4
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Dollars in thousands

0 Contractor variance
at completion
(200,000)
(400,000) GAQ best case
(800,000
(800,000) GAC most likely
GAO t
(1,000,000 worst case
I N A
o & oF
g & § ¥ & F & & 9§ ¥ ¢ 4
Source: GAQ.
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Resources

Preliminary Critical
design review design review

Froject
end

Initial planning

1
L]
1
1
1
1
1
1
1
detail 1
400 '
N + Future work in planning packages
300 : s Detail planning based on technical objectives
1 + Facilitates event-based reporting incentives
200 : + Betterintegration of technical, schedule, and
1 cost performance and risk management
1 1
100 1 1
1 1
0 P Il Il
Dec 00 Mar 01 Jun 01 Sept 01 Dec 01 Mar 02 Jun 02 Sept 02
Time

Source: Ahba Consulting
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Program budget (resources)

Time now

FRevised budget

Management
reserve

Criginal budget

400 Single point adjustment
+ Elminates variances
300 <
) =) + Establishes new baseline, including reserve if needed
o
200 00‘“?
100
0 Revised schedule

Dec 00 Mar 01 Jun 01 Sept 01 Dec 01 Mar 02 A Jun 02 Sept 02

Time
Source: Abba Consulting
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Performance Measurement Baseline (PMB)

Management

Reserve

S Summary
Ltz Control Accounts Level Planning
Budget
Packages
Work Planning
Packages packages
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Chapter g
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ISO 8402 Quality Vocabulary

Quality: The totality of features and characteristics of a product or
service that bear on its ability to satisfy stated or implied needs.

Quality Assurance: All those planned and systematic actions
necessary to provide adequate confidence that a product or
service will satisfy given requirements for quality.

Continuing evaluation
Verification and audits

Quality Control: The operational techniques and activities that are
used to fulfill requirements for quality.

Monitoring a process

Eliminating causes of unsatisfactory performance

Prof. Karim El-Dash www.projacsacademy.com 194

97



Feb 15-19/2015

Prof. Karim El-Dash www.projacsacademy.com 195

Prof. Karim El-Dash www.projacsacademy.com 196

98



Feb 15-19/2015

Prof. Karim El-Dash www.projacsacademy.com 197

Prof. Karim El-Dash www.projacsacademy.com 198

99



Feb 15-19/2015

Basic survey controls are to be protected.

Frequent checks on layout to confirm work is accurately
installed.

The Cl and surveyors should do regular spot checks of
measurements and elevations should be made including
pile locations; foundation elevations; anchor bolts for
structural framing and major equipment; rooms, recesses
and closets to receive furniture, fixtures and equipment
fabricated off-site; ceiling heights and space for utilities.

Final pay items that can be verified.
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Probability
50% probability
that outcome is
above or below 7
(this is the median)

}
0
R W EH
5 A N R Y N
8 O O A
A1 0 O 4 N 9
0] G0 G0 LR R CES CJE) CJE) CIE

Value t
Mast likely
outcome
Source: : GAD
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Location (central tendency)

Mean (average): is the sum of measurements divided by the number
of measurements.

Median: is the middle number when the data observations are
arranged in ascending or descending order.

If the number n of measurements is even, the median is the average of
the two middle measurements in the ranking.

Mode: is the measurement that occurs most often in the data set.

Prof. Karim El-Dash www.projacsacademy.com

e Median —»|+«— Mean e SHU
* Measurement units

Relative frequency
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7y / .

=

] /

=2 /

P I

&/

] f

-

3|/ ~—

L /" Median— +— Mean S
} . * Measurement units

*Note that the median lies between the mode and mean in all skewed distributions.
*If negatively skewed, the median is higher than the mean.

*If positively skewed, the median is lower than the mean.
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Measures of dispersion

Range: is the difference between the largest and the smallest

values of the data set.
The alternative might be to calculate the average absolute
deviation. However, this measure is rarely used because it is

difficult to handle algebraically.
Variance

Standard deviation
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Variance of population Lx - u)? = Ex2- Ny

N N
Variance of sample o L% Ye-nR
n-1 n-1

Standard deviation is the positive square root of the variance.
The population standard deviation is denoted by o.

The sample standard deviation is denoted by s.

Prof. Karim El-Dash www.projacsacademy.com

Relative standing

Percentile: the pt" percentile is the number with exactly p % of the
measurements fall below it

Z-score: is the number of standard deviations a point is above or
below the mean of a set of data.

_(x=n)
o

Z:(x—>_<)
S

The population z-score for a measurement x is: Z

The sample z-score for a measurement x is:
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A random variable is a variable whose numerical value is

determined by the outcome of a random experiment.

Discrete probability distribution

Example: Two coins are tossed. Let X be the number of heads
appeared.

. o X 0 1 2
Probability distribution of X ) I 71 577 71

Prof. Karim El-Dash www.projacsacademy.com

The expected value p is:
M = E(X) = Zx.p(x)

The population variance is defined as:
0 = E(X-p)? = Z(x- p)2.p(x)
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Uncertainty is 10w

Cost estimate
baseline

Start of program and start

Concept refinement gate of system integration gate

Technology development gate
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Cost Cost
estimate:
$230 million

Cost
estimate:
$175 million
Cost
estimate:
$125 million

0
Estimate Uncertaint Concept .
¥ formulation Development Implementation
Source: GAD.
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Risk is:
Enhance opportunities
Reduce threats

Risk processes

Planning
Identification
Assessment
Analysis
Mitigation
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Risk Responsibility Chart

Top PM Management Risk Owner
management Team

Plan Risk Management X X X

Identify Risk X X

Perf litative Risk

Management

Perform Qualitative Risk

Management

Plan Risk Responses X X X
Monitor & Control Risks X X X

Prof. Karim El-Dash www.projacsacademy.com 215

Project
___| Technical Project __| Organizational | External Others
__| Management
| Quality | Time | Objectives | Weather
|___| Performance | Cost | Fund | Labor
L Complexity | Resource ___| Collaboration | Politics
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Likelihood Expected or actual frequency experienced

Could occur at some time; less than 25% chance of occurring; noncomplex

2 Unlikely process &/or existence of checks and balances

Might occur at some time; 25 -50% chance of occurring; previous
3 Possible audits/reports indicate non-compliance; complex process with extensive
checks & balances; impacting factors outside control of organization

Will probably occur in most circumstances; 50-75% chance of
4 Likely occurring; complex process with some checks & balances; impacting
factors outside control of organization
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Relative or numerical scales

Objective Low/0.10 Mogezrgte/ High / 0.40

) 10-20% .
Cost <10% increase | . ° | 20-40% increase
increase

. ) 5-10% .
Time <5% increase | . ° 10-20% increase
increase

Major Unacceptable by
change sponsor

Scope Minor change

. Sponsor
. Applications P Unacceptable by
Quality approval
affected ) sponsor
required
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Stakeholde

Stakeholder

Requirements
Deliver product as More than More than  Conformance
requested 10% Phase Il 5% Phase |l  to all specs

Technical Passing all QC More than More than Conftc;rr;Iance
Manager criteria 20% Phase Il 10% Phase Il . .~
limitations
Marketing Verify profits More than More than Customer
Manager yp 5% Phasell 2% Phasell acceptance
IT Manager satisfg::jtsittacr:n(]ii;ernal More than More than Positive
9 20% Phase Il 5% Phase Il feedback
& external)
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Consequences

Likelihood Insignificant Minor Moderate Extreme

Rare Low Low Low
Unlikely Low Low Low Medium Medium
Possible Low Low Medium Medium Medium

Likely Low Medium Medium High High

Almost . . .
. Low Medium Medium High -
certain
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RISK REGISTER

Project Title: Date Prepared:
Risk Risk Statement Probability Impact Score Response
1D

Scope Quality Schedule | Cost

Revised Revised Impact Revised | Responsible | Actions | Status | Comments
Probability | Scope | Quality | Schedule | Cost Score Party
Prof. Karim El-Dash www Jprojacsacademy.com
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Probability and Impact Matrix

Probability Threats Opportunities
0.90 0.05 0.09 0.18 0.36 0 0 0.36 0.18 0.09 0.05
0.70 0.04 0.07 0.14 0.28 0.56 0.56 0.28 0.14 0.07 0.04
0.50 0.03 0.05 0.10 0.20 0.40 0.40 0.20 0.10 0.05 0.03
0.30 0.02 0.03 0.06 0.2 0.24 0.24 0.12 0.06 0.03 0.02
0.10 0.01 0.01 0.02 0.04 0.08 0.08 0.04 0.02 0.01 0.01
0.05 0.10 0.20 0.40 0.80 0.80 0.40 0.20 0.10 0.05

Impact (ratio scale) on an objective (e.g., cost, time, scope or quality)

Each risk is rated on its probability of occurring and impact on an objective if it does occur. The organization's.
thresholds for low, moderate or high risks are shown in the matrix and determine whether the risk is scored
as high, moderate or low for that objective.
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High
probability
Low
probability
Low impact High impact
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High
severity

Low
severity

High urgency Low urgency
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WBS

Most Likel
Element y

Design $4
Build $35 $45 $60

Verify $5 $7 $10

Total $42 $56 $77
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Probability

Beta
distribution

Time / Cost

Prof. Karim El-Dash

Probability

www.projacsacademy.com

Triangular
distribution

Optimistic Most Pessimistic
likely

Time / Cost

229

Inptts
Probability distributions for each cost element in a system's work breakdown structure

/ N

Qutputs
A curnulative probahility distribution of the syster's tatal cost

Bel curve 3 clrve

Probability density Confidence level

100
70

LY

RFE RPE RFE

Source: NASA
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RPE
Cost=, +2 +%5 14X,

¥n ‘
IRPE Cost
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Activity Min Most | Max | Distribution| Median G
Likely (50%)
Design 55 7.0 9.7 Trig. 7.3 0.8
Construction 150 190 260 B 205 13.2
Commission 12.0 15.2 19.8 Trig. 15.8 1.2
Total 163.4 | 210.4 | 281.4 | Simulated 226.2 13.9
Prof. Karim El-Dash www.projacsacademy.com 233
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Contingency

Prof. Karim El-Dash

www.projacsacademy.com

is an amount added to an
estimate or schedule to allow for changes that
experience shows will likely be required.

Increase estimate:
Description
Life-cycle cost
(FY 07 constant
dallars)

$13
billion

$12
billion

$11
billion

Increase in life-cycle
estirmate
$10
billion
(Foint Decrease in life-cyde
estimate) Cost estimate;

39
Billion o rease estimate:
Description

Prof. Karim El-Dash

+$40.0 million (0.4%5)
Increase the
nurnber of cost
penalties in
zirfrarme
development CER

$10.040

$9.840

-$60.0 million (0.6%5)
Use 88% learning
curve instead of
1%

+%$50.0 million (0.5%6) +$1,009 million (10.0%) +%$22 .0 million (0.2%6)

+$1,668 million (1509%)

Double the Increase airfrarme Eliminate Increase guality of
developrment weight concurrent materials in aircraft
testing production
quantites
$12.789
$11.099 $11.121
$10.090
9 89
# $39.79 $9.75
] $9.36

-$50.0 million 0 .5%5) -$100 0 million (10%5)  -%40.0 million (0.495)

Eliminate Reduce airfrarme Improve aircraft
integration and weight rraimtainability
assembly cost

add-on

www.projacsacademy.com

-$300.0 million (4.025)
Reduce peacetime
flying hours

237

Feb 15-19/2015

118



Prof. Karim El-Dash

www.projacsacademy.com

238

Eamed value
management

+ Define and organize
wiork

+ Establish managemert

Revisions and change control

|

Integrated guidance

reserve

+ |ssue target budgets
+ Authorize planning

+ Plan program

+ Schedule IMS

+ Establish perfarmance
management baseline

+ Authorize work
+ Update schedules

+ Measure perfarmance
+ Compute variances

+ Analyze results

« Plan comective action

+ Update estimate at
cormpletion

+ Use risks to establish
suitable managermert
reserve

+ Ensure managerrent
reserve sufficient o

+ Incorporate risk

mitigation plans into
program schedules

and budgets

+ Use earned value to
monitor performance of
risk mitigation plans

.
* Incorporate risk impacts
into estimate at

+ |clentify newty CoTEEE
developing risks and
handle high probahility opportunities
L
Risk management
r N
+ Plan risk management + Perfomm risk assessment + Develop risk-handling * Assign responsihility * Manitor and
activities + Identify and anakyze risk plans + Execute nsk-handing communicate nisks and
+ Dieterrmine risk exposure plans opportunities
AN -
Source: NDIA,

Prof. Karim El-Dash

Updaie risk register
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Firm Fixed Price (FFP)

Fixed Price with Economic Price Adjustments (FP-EPA)

Cost Plus Fixed Fee (CPEF)

Cost Plus Incentive Fee (CPIF)

Contractor risk
Contractor incentive

Cost Plus Award Fee (CPAF)

Time & Materials

L

Customer influence
Customer risk
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General Mitigation Processes During
Construction

Mitigation of air pollution
Mitigation of water pollution
Mitigation of soil pollution
Mitigation of Construction Noise

Construction Vibration Mitigation
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Chapter 8
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Map of site

Plan starting with work and physical
sequence

Identify potential problem areas
Planning of site access and circulation
Positioning temporary site services and
facilities

Materials storage and handling
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CONCRETE
WASHOUT
AREA
.
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Chapter 11
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Reduced operating costs

Reduced waste
Reduced liability

Enhanced productivity and learning
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1. What is the Resource Base?

2. What is the Embodied
Pollution?

3. What s its Impact in Use?

4. What s its Final
Destination?
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Carbon emissions from buildings.

Five times as expensive as the unit cost of
heat.

Lack of attention to fan power, pumps, IT and
lighting controls.
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Chapter 12
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CLOSEOUT PROCEDURES IN GENERAL
AS-BUILT DRAWINGS AND RECORD DRAWINGS

WARRANTIES, GUARANTEES, AND OPERATING
START-UP

CONTRACTOR'S FINAL PAYMENT/FINAL
ESTIMATE

FINAL MEASUREMENT BY SURVEYORS
CLOSEOUT DOCUMENTATION
ARCHIVING FILES AND DRAWINGS
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