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Risk Management in Construction and Public Works
Contents

1. Context of this Civil Engineering Summit 2019 Opening adress by the President :
the main Challenges and Opportunities that Civil Engineering is facing
nowadays and will face in the future

2. A Vision of Civil Engineering 2025 as outlined in ASCE Summit 2006 Virginia / USA

3. Risk Management principles and tools in Civil Engineering Projects
(infrastructures works) with an approach based upon ISO 31000:2018 — Risk
Management (Principles, Framework, Process)
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Risk Management in Construction and Public Works
Contents
4. Risk versus Uncertainty, Threats versus Opportunifies

5. Risk Management in practice; Risk Management in organizations and in specific
works (dams, tunnelling works, railways)

6. Roles and responsabilities of Civil Engineers

/. Risk allocation in projects of infrastructures under different types of contracts;
FIDIC models of contracts

8. Challenges and skills required for Civil Engineers in the Future; Vision 2025
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What Risks are we talking about?

Traditiondlly, risks have been managed (implicitly/indirectly) through the engineering
decisions taken during the project development;

We assume the question of "Risks” 1o be transversal to all Civil Engineering activities
following a systematic (overall) risk management

All five themes of this Summit, including this panel on “Natural Disasters & Risk
Management” ought to be seen on the perspective of an integration of different Civil
Engineering activities , structural, environmental, etc. — “Risks” sould not be apart...

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 4
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1. Context of this Civil Engineering Summit 2019

Opening adress by the President Carlos Mineiro Aires . to discuss the main Challenges and
Opportunities that Civil Engineering is facing nowadays and will face in the future;

2. A Vision of Civil Engineering 2025 as outlined in ASCE Summit 2006 Virginia / USA

We take this inspiration on the Future of Civil Engineering in 2025 as outlined in The Summit held
in Virginia, USA, June 2006

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT
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leaders in discussions and decisions shaping public environmental and infrastructure policy.
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Prepared by the ASCE Steering

Committee to Plan a Summit on the

Future of the Civil Engineering
Profession in 2025

The resulting intfegrated

alobdl

Enfrusted by society

to create a sustainable world and enhance the globadl

quality of life, civil engineers serve competently,
collaboratively, and ethically as master:

*Planners, designers, constructors, and operators
of society’'s economic and social engine—the built
environment;

aspirational vision is:

*Stewards of the natural environment and its resources;
°lnnovators and infegrators  of ideas and technology
across the public, private, and academic sectors;

e Managers of risk and uncertainty caused by naturdl
events, accidents, and other threats; and

e[ eaders in discussions and decisions shaping public of risk
environmental and infrastructure policy.

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 6
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Managers of Risk

Civil engineers will assess and manage risk
and thereby reduce the incidence and
effects of nafural and man- made
disasters.

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 8
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3. Risk Management principles and tools in Civil Engineering Projects (infrastructures
works) with an approach based upon ISO 31000:2018 — Risk Management
(Principles, Framework, Process)

4. — Risk and Risk Management:
— Risk versus Uncertainty, Threats versus Opportunities; Challenges and Opportunities

— Risk Management tools and techniques (ISO 31000:2018, ISO/IEC 31010: 2018) with a
systematic approach

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT
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ISO 31000:2018
Risk and risk management

APQ CT180 “Gestdo do Risco”
Portuguese Mirror Committee of ISO TC 262 (Risk Management)

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT
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Framework
Risk
risk

Effect of uncertainty on objectives.

Note 1: An effect is a deviation from the expected. It can be positive or negative or both, and can adress, create or
result in opportunities and threats (related to the objectives).

Note 2: Objectives can have different aspects and categories, and can be applied at different levels.
Note 3: Risk is usually expressed in terms of risk sources, potential events, their consequences and their likelihood.

Likelihood Risk 1
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ISO 31000:2018
Framework G}
Risk management AP )

risk management coordinated activities to direct and control an organization with regard to risk
risk source element which alone or in combination, has the potential to give rise to risk.

event ocurrence or change of a particular set of circunstances.

consequences outcome of an event affecting objeftives.

likelihood chance of something happening.

control measure that mantains and/or modifies risk.

Likelihood
e )
Uncertainty.—
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ISO 31000:2018 —
Risk and risk amangement G}}
- AP

How does risk management creates value?

2, .
‘96‘9 = 20\9

Risk management creates and protects value in the organizations through informed decision
making, the setting and prosecution of objectives and performance improvement.

Historic Decision taking Uncertainty

Past Future Time
Present
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ISO 31000:2018

Framework
Risk management

Risk management creates and protects value in the organizations through informed decision
making, the setting and prosecution of objectives and performance improvement

es and Decisions

Objectives
Set of goals
Expectations

Qutcomes
Performance
Success or Failure

Rewards

, ¥ — g
Decisions — e Time

“Uncertainties”™

Risk = Threats + Opportunities
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A
-~
s
. b Big risks :
1ISO 31000:2018 § | ocourtoo _Optimal
Framework E ?,If;:‘ i in risk
How does risk management E i
creates value? <
Focus wholly on risk —
No resource for
opportunities and
business development
>
Investment in risk management
Too little Optimal Too much

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 15



2019

LISBON CES 3B | onoen

CIVIL ENGINEERING SUMMIT &2/ | ENGENHEIROS

24 - ZBSEFTEMBER 2019, LISBOA, PORTUGAL

Panel Five — Territorial Management / Gest3o do Territério
3.P.2.2 — Natural Disasters and Risk Management / Desastres Naturais e Gestdo do Risco

ISO 31000:2018
Principles, Framework and Process

Principles (clause 4)

Framework (clause 5) Process (clause 6)

16
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Continual

Integrated
Improvement

Human and
Cultural

Factors Value Creation
and
Best Protection

Available
Information

ISO 31000:2018
Principles

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 17
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Integration

ISO 31000:2018
Framework

Improvement

Leadership and

Commitment

Risk Management in Lonstruction ana PUDIIC WOFKS / Gestao do KIsco na Lonstrucao e Ubras Publicas Luis Loureiro Tavares — LT Consultores, PT 18
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ISO 31000:2018
Process

Risk
Identification

COMMUNICA

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 19
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5 - Risk Management in practice; Risk Management in organizations and in specific works

—Risk management plan definition: scheme within risk management framework specifying the
approach, the management components and resources to be apllied to the management of risk;

-Risk_ management framework definition: set of components that provide the foundations and
organizational arrangements for designing, implementing, monitoring and confinual improvement
risk management throughout the organization;

-Risk Management plans applied to specific infrastructures projects (Dams, Tunnels, Geotechnical
works, etc.)

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 20
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ALQUEVA I
REPOWERING PROJECT
/ REFORCO DE POTENCIA

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 21
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ISO 31000:2018 Process

Risk management plan (RMP) / Plano de gestdo do risco
(PGR) Repowering Project of Alqueva Il Hydroeletrical Dam

Activities in the process of risk management

Establishment of context (scope and criteriq)

Risk identification

Analysis
Risk
Evaluation

Risk analysis

Risk evaluation

Risk treatment

Communication and consultation

Monitoring and review

Recording and reporting

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 22
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The following starting risk areqas (categories)were defined:

Planning: risks related to terms and costs of the project
Project: risks related to conceptual design
Construction : risks related to site and construction execution

Environmental: risks related to environmental conditions, both in phase of conceptual design and
due to local conditions

Health and safety: risks related to construction working conditions and procedures

Societal security: risks related to incidents, emergencies and disasters caused by intentional or
unintentional human acts, naturai hazards and/or technical failures

Natural phenomena: risks related to ocurrence of natural disasters

Social consequences or events: risks related to ocurrence of direct or indirect human hazards
and/or property damages with impact on public opinion

23
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Headings of Risk Matrix

Identification and preliminary risck analysis

" . . Initial evaluation Treatment Residual Risk . Review
("cenario” or failure mode) :

éContext andé : :
© additional : —
. comments EConsequencesE ProbclbllltyE d

(causes)

Risk
egree

Risk cenario Comprehensive
. (failure :  descriprion
mode) (efects)

Risk area

_ Risk Treatment éRisk controlé Approved
(categories) :

egree | strategy ;meqsuresg action Status control

Implementation | Consequences éProbabiIityé d

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 24
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Matrix subtitles:
(1) ID — identification number unique for each risk cenario

(2) Risk area/category: planning, design, construction/execution, safety,
environment, quality, economic/finantial, societal security, natural
phenomena, social events, legal

(3) Risk cenario designation (failure mode)

(4) Comprehensive description of risk and how the consequences are
perceived by the accountable technical responsible (effects)

(5) Short description of the context and possible causes of the failure
(6) Comprehensive description of consequences (effects)

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 25
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Matrix subtitles:

(7) Probability

(8) Risk degree

(?) Risk cenario designation
(10) Treatment strategy
(11) Approved action

(12) Implementation

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 26
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6 - Risk Management throughout the different phases of a project implementation:
- Conceptual design phase,

- Tendering and contract negotiating phase,

- Construction phase, etfc. (along the life cycle of project);

- thus, we, Civil Engineers, have different roles and responsabilities according to the phases and
the stakeholders we work with along the project.

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 27
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/ — Risk allocation in projects of infrastructures
— Roles and responsabilities of Civil Engineers;
— In different phases of the works and with different types of stakeholders;
— Models of contracting large projects of infrastructures
Risk allocation under different models of contracts; FIDIC types of contracts :
Construction contracts (Red book);

Turnkey contracts EPC (Engineering, procurement, construction); (Silver book)

Plant and design built contract; (Yellow book)

Role of DAB (Dispute adjudication board)

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 28
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RISK ALLOCATION UNDER FIDIC CONTRACTS
(Red Book) — Construction contract — (Silver Book) — Turnkey Projects — EPC (Engineering, procurement, construction)

(Yellow Book) Plant and Design-Build

- —

Canditions of Contract for Concst ‘ —
Construction EPC/Turnkey Projects Plant and Design Build
O R Ao s PR WO (VST W 00 (XA KN

Luis Loureiro Tavares — LT Consultores, PT 29
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Scenario for the year of 2025
Two questions:
What will be different in the world in 2025 and ahead...?
What could civil engineers be doing in that different world?
The Scenario Begins

The vear is 2025. At the second World Civil Engineering Societies Triennial Symposium in_ Rio de
Janeiro, Brazil, engineers from industry, education, and government met to continue the
collaboration started six_years ago in Porto, Portugal.

At the conclusion of deliberations, conference organizers submitted the following reports about the
status of the sustainability of the world, research and development, risk management, innovation and
integration, and reform in the preparation of engineers.

Risk Management in Construction and Public Works / Gest3o do Risco na Construgio e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 30
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8 — Challenges and skills required for Civil Engineers in the future
— The Vision_2025

— Challenges and skills;

— Education & qualifications;

— Mobility of engineers.

Risk Management in Construction and Public Works / Gest3o do Risco na Construgdo e Obras Publicas Luis Loureiro Tavares — LT Consultores, PT 31
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