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— = TYPSA at a Glance

#44 ENR Ranking - International Design Firms

TYPSA is an independent consulting and
engineering services group with almost 60
years of proven results in transport, water,

4 OOO employees
: / buildings and renewable energy projects,
from planning through execution and

asset management.

39 8 M :€ turnover I Europe excl. Spain] 8 %
Spain 22 %

] O % Canada / USA
]5 % Middle East

78% international business
I ] O % Asia - Pacific

. 4 % Africa

60 permanent offices globally

2] o/o Latin

America

59 years of experience
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—= Consulting, engineering and architectural services

Improving quality of life through the built environment

Transport Buildings & Water &
cities Environment




TYPSA

—=  Qur areas of value creation in
knowledge and innovation

. Value Engineering

Advanced algorithms in consulting,
architecture and engineering

Digitalization
Implementation of new technologies
streamlining work

oYy Sustainability

OC‘K% Future-proofing buildings,
infrastructures and cities




—= Project De-Risking with Digital Twin

() Performance Specifications Interface Requirements
l ; | = Design parameters. * |nteractions & dependencies between:
= Operational requirements. * Civil works
= Maintenance standards assigned to components. « ITS / Tolling

Assets of the BIM model.

F{@' Design & Constr. Standards 0=] Risk Allocation Provisions
g‘é@ = Safety regulations L = Delays, cost overruns, and performance failures are allocated
= Quality assurance protocols integrated into the to specific elements in the BIM model as a central platform
model for compliance checking. for contract management.

Asset Management

= Digital twin of the built environment, including
as-built information:
* Maintenance schedules.
+ Operational data.

v’ Digitally-driven de-risking means greater
cost and schedule certainty, lower financing

costs and more value for money.




Objectives, scope, and constraints.
Feasibility studies & EIA

Initial digital terrain models
(DTMs) and concept alignments.

—= Digital Twin Life Cycle

4D models (3D + time) to visualize
construction sequences.

Resources, costs, and logistics
planned with 5D BIM (+cost).
Coordinated construction phasing to
minimize disruptions.

Digital twins for predictive
maintenance and asset management.
Integrate IoT data to monitor road
conditions and optimize interventions.
Update as-built models to support
long-term infrastructure management.

PLANNING &

CONCEPTUAL
DESIGN

PRELIMINARY DETAILED
DESIGN DESIGN

CONSTRUCTION & OPERATION &
EXECUTION MAINTENANCE

RENOVATION OR
DECOMMISSIONING

3D road models, including alignment,
profiles, and cross-sections.
Geospatial data, traffic analysis, and
material specifications.

Simulate road performance and
optimize geometric design.

v Digital integration at each step enhances efficiency, sustainability, and resilience.

BIM models for machine-guided
construction and site coordination.
Monitor progress with reality capture
(drones, LIDAR, |oT sensors).
Implement quality control and track
materials in real time.

= Assess lifecycle performance
and plan road upgrades.

=  BIM for demolition &
recycling strategies.

=  Document history for future
infrastructure planning.




Digital twin is
where the
physical world
and the digital
world finally
meet




Not a static BIM
model, but a dynamic
ecosystem that learns
from the real asset.
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From Monitoring to Lifecycle Optimization

The living digital twin transforms the entire value chain of the railway asset.

Design Operation Renovation
Validation of engineering hypotheses Continuous performance monitoring Evidence-based decisions
Construction Maintenance
As-built digital verification Precise predictive interventions

Paradigm Shift

From isolated silos (design/operation/maintenance) to an integrated continuum of continuous learning.
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