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Head of the Institute
Prof. Dr. Philip Sander

University of the Bundeswehr, Munich — Institute of Construction Management

System integration

Partnering

o Effective project
organization is critical

to success, especially for

major infrastructure projects:

We integrate team alignment

and partnering processes in project
il teams to promote cooperation between the

o contract partners.

Team alignment

Project Management Office (PMO)

Probabilistic risk analysis

Schedule analysis @

Transparent decision 8’@?‘
making through
meaningful predictions:
We develop and use
probabilistic methods for
the integrated analysis of
cost, risk and schedule.
This approach directly
analyzes uncertainty,
which allows budgeting to
be based on acceptable
confidence levels.

Cost estimation |

Bid pricing |

FIRE
PROTECTION

Project cost control

. . Development of goal-oriented preventive fire
R protection concepts based on probabilistic

L system analyses: We are developing
y i > a performance-based code as a
Technical fire protection

transnational basis for building
Organizational fire protection @

reliability analysis.
Structural fire protection E §

B

9 Project delivery methods

Alternative contracting

Incentive-based

project delivery

instead of traditional

contracts: Our research helps

to create a sea-change in the
construction industry, making joint
project success the driving force in large
construction projects.

Claim management

@ Dispute resolution

Requirements management

CONTRACT
MANAGEMENT

\

@ RAMS analysis

Preventing mistakes in
the early phases of the
project: We develop
functional system safety
analyses, i.e., probabilistic
Reliability, Availability,
Maintainability and Safety
(RAMS) analyses, to
close the gaps between
planning, execution and
operation.

2 @ Insurance engineering

FUNCTIONAL
SYSTEM
SAFETY

o8

PROCESS
MANAGEMENT

Maximum efficiency and quality through
integrated planning: Our process -
management uses 4D and 5D building -

information modeling, sustainable
Lean Management

lean thinking and a holistic view
Building Information Modeling (BIM)

of life-cycle cost.

@ Life-Cycle Cost (LCC) and sustainability
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Headquarters:
* Olympiastr. 39
6020 Innsbruck, Austria

Additional Offices:
* \Vienna, Austria
* Munich, Germany

Introduction to RiskConsult GmbH

«aRiskCon:
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Founded in 2007
20 Employees

Experts in Construction Cost and Risk Management:

* Risk Management

* Cost Estimating

* Project Cost Controlling

e Alternative Contract Models

* RAMS - Reliability, Availability, Maintainability, Safety — Analysis
e Software Development

Proven experience from years of supporting large infrastructure
projects in Europe, North and South America and Australia.
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Rail Tunnel

Selected References

Risk Management — Infrastructure Projects

OBB Koralm Base Tunnel
Project volume appr. € 1.5 billion
OBB

Brenner Base Tunnel

Project volume appr. € 9 billion

OBB Lower Inn-Valley Railway

Project volume appr. € 2.3 billion

_——
EGw

Brenner Eisenbahn GmbH
Ein Unternehmen der OBB

Gemeinschaftskraftwerk Inn

Project volume appr. € 500 million

New International Airport Lima

Project volume appr. $ 2.5 billion

Liea
AIRPORT PARTNERS

Delaware Aqueduct
New York City DEP

Environmental
Protection
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Selected References

Risk Management — Urban Transit (Metros/Subways)

Vienna Crossing / Extension U2/U5

Project volume appr. € 1 billion

s Y,
(l P\/ﬂ

AS

U6 Extension Martinsried

Project volume appr. € 150 million

‘M Ve

U5 East (Phase 1)

1.Bauabschnitt

mégliche
Betriebswerkstatt

wemted  Project volume appr. € 1.7 billion.

Steilshoop
NordheimstraBBe

dHOCHBAHN

/-m\,../

New York

! |
*Two 20 ft diameter tunnels
«Extonsive utility relocation required
«Center platform
«Platform depth: ~55 ft « Minimal utility
* Cut-and-cover construction for Lo

. station under roadway «Platform depths:
=66 1t and -85

MTA Canarsie Tunnel, L-Train

Project volume appr. $ 1.5 billion

m Metropolitan
Transportation
Authority
BART Silicon Valley — San Jose Ext.

Project volume appr. S 6 billion

LLLAY Bay Area
Rapid Transit

Confederation Line

Project volume appr. S 2 billion
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Risk Management

Total Cost Prediction

Interaction of RM, Project Cost Control and Budget Planning

Project Cost Control

Budget Planning

Total Budget

v

(Range)
Escalation
Contract Cost

Base Cost
Estimate

Main
Contracts

Relative Frequency

80% Underrun 20% Overrun

> <
P80

OIGEREWAEEER Overrun Area

>

Budget

Cost
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Impact of Delays on Project Costs

Risk Impact S Schedule Delay

v

Severe Cost Overruns

Relative Frequency

Project Costs
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Standard Approach - Deterministic

Base Cost Risks Schedule
Cost
Impacts
Base Costs
Project Cost Project Completion Date
Deterministic Costs Deterministic Date
e.g., $ 1,435,600 e.g., 1 April 2022
Cost without information on uncertainty Date without information on uncertainty
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Consider your uncertainty!

Would you wade across a river with an average depth of one meter?

Nassim Nicholas Taleb: ,The Black Swan“
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Integrated Cost and Schedule Model

Base Cost Risks Base Schedule
Cost Schedule
Impacts Impacts
Time-
Dependent Schedule incl. Risk
Costs
Base Costs Completion Delay Completion Date
Delay Costs
Project Cost Project Completion Date
Budget A 4
= . Targeted 1
Completion
Date
Probability Information for Budgeting Probability Information for Completion

«RiskCon Risk Management for Major Infrastructure Projects
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Cost Components and Probabilistic Results

Base Cost Q2/2019
——Base Cost + Uncertainty Q2/2019
——Base Cost + Risk Q2/2019
——Total Cost Q2/2019
==-Budget

Cost

Probability of not exceeding in %

1,200 1,300
Cost in $ Million

BR + Escalation Key

B + Risk B sudgetvs. pso

Cost estimate vs. P80
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Condensed Schedule
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Project Risk Twin

Project Risk Twin

<= PROJECT
= R|SK
= [WIN

DIGITAL PROJECT TWIN FOR COST, SCHEDULE AND RISK

Risk Register WBS Cost

Integral analysis of
cost, schedule and risk

Output/Results

éE Dashboard Cost

P
L AMRIANT
P -

éE Dashboard Schedule
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Dashboards

(4) Doshboarss
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Accounting Project Cost Control R | A A Risk e RIAAT
c RIAAT RM Process

(e.g. SAP) Management

Import
Cost Data
Integrated
Scheduling Cost and
Schedule Analysis
}j Schedule
—
- |
Schedule S mport
e Schedule

System Integration Map
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RIAAT Tunneling Project
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Dashboards

Tunneling Project Dashboards

‘RlAAI “RiskCon; ./ Cost — Sample tunnel project Due Date: 20190107 T . Ssiron
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Content adjusted according to the organization / project
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