Tunnel Asset Management

Ben Swatton
BEng(Hons) MSc CEng MIMMM AMICE



What is asset management?

“The co-ordinated approach, planning and implementation of activities to realise
value from items, things or entities that have potential or actual value to an
organisation”

Adapted from I1SO 55000 Asset Management - Overview, principles and terminology




The challenge
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Policy & Strategy
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Data-Driven Asset Management

Structural surveys

Existing data (e.g.
beamline
movements,
piezos, weather

Geological data

Risk assessments

Analysis and
evaluation

Predictive
maintenance
plan

Design guidance
for new
infrastructure

Emergency &
contingency

plans




Digitisation
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Roadmap

Focused surveys & action Remedial works and/or
plans continual monitoring

Condition surveys & problem

— Inspections identification

Design Guidance

Fault trend analysis

. o =ad Digital Tunnel Survey Tool Predictive Maintenance Plan
Policy & Strategy Definition

Sensor and other data
automation

e.g. PX56 Flooding Early

GIS Integration Warning System

Tools and Technology
Development

Photogrammetry HL-LHC proof of concept

Automated crack mapping and

= Advanced inspection methods Machine Learning e

aadRemote Inspection Techniques Remote inspections
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LS2 Tunnel Inspections



Tunnel Inspections
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Traditional Tunnel Inspections
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The New Inspection Method
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TIC — Civil Engineering
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LS2 Tunnel Inspections
Progress Dashboard

Inspection Progress Cumulatative Distance Completed
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Inspection Results
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[Technical Note

LS2 Tunnel Inspectii 5 3 stryctural Condition Rating

WP3: LHC Secto )
Table 1 - Tunnel Structure Class Rating

T i s i T the il Structure | Class Observations
during the Lang Shutdawn 2 (LS2) with
works R34 2 Construction joints covered to prevent water
UP33 2 Sediment ingress and historic water repairs
R36 3 Free flows of water into tunnel drainage
SOCERT PRERES B7 BOEOABT 7O T GRS B
e Swaion e Andrew SaboTe R37 2
Alexandra Tudora
R38 2
RE38 2 Extensive sediment/water ingress
R39 2 Water and sediment ingress
R41 3 Extensive deteriorations from water ingress
SOCENT SN R42 1
{Lisk of peraona to whom the dacument s sent] oo
RE42 ? Electrical adit was inaccessible
w43 1
RA43 1
UA43 2 Cracks throughout
a4 1
uL44 1




Ad-hoc inspections
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Monitoring Technologies Research &
Development



Future Technologies R&D

Digital

Tunnel Asset
Management

Automated
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Upgrading to Smart Infrastructure
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Fibre Optic Measurement
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Remote Inspections

Remote collection of photos and
data using robots for more regular
Inspections and less risk to
Inspectors




Automated Fault Classification
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Future of Tunnel Asset Management

- On-going development

- Finalised Policy, Strategy & Plan

- Preparation for LS3 inspections (2024 — 2025)
- Research partnerships for new technologies







