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About ARUP

Arup is the creative force at the heart of many of the world's most prominent projects in
the built environment and across industry.

Staff Countries Offices Projects
Worldwide across 146
countries
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About ARUP - ADE

The Advanced Digital Engineering group is a

centre of excellence for digital in Arup. We

combine Arup’s traditional engineering and

design strengths with advanced digital
expertise in data, models, analytics, and
user—centred design.

AVIATION

HIGHWAYS

CITIES

Masterplanning
Engagement
Governance

ENERGY

Renewable energy

Oil and gas
/. Energy networks

\ \
\

/

@ pROPERTY

Residential
Commercial
Retail

ARUP



SHAPING A BETTER WORLD

Crossrail 2 — Project Overview

() Angel Road

By 2030 London’s population is set to grow from
8.6 million to 10 million;

Crossrail 2 (running North-South) will reduce the
pressure on London’s transport infrastructure;

The 30km route runs across London will provide

opportunity for:

« 200,000 new homes

* Increase London’s rail capacity by 10%

 Additional daily capacity for 270,000 more
passengers
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Crossrail 2 - Asset Portal Introduction

Route covers thousands of assets across London

 Buildings
o Utilities
e Rail assets

The Asset Portal (AP) is a web-based tool for

gathering and identifying potential obstructions to
the proposed tunnel route

AP serves the central source of truth for all asset
information

Users can view, add, edit and manage data in one
application

ARUP
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Architecture
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Tabular Data

* Information about each assets

« Updated by engineers
«  Website data entry form
« Controlled data format

 Links to supporting information in
ProjectWise

« User history / audit trail

ARUP
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Tabular Data & 2D Map
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3D Map - ArcGlS Pro

ArcGlIS Pro ESRI Multipatch format ESRI Portal ESRI Web App Builder
(Extrusions)

B
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3D Map

* |nteract with assets in 3D
viewer

e External user access

« Above and below ground
exploration

* Helps engineers plan new
routes away from known
clashes
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Tunnel Alignment
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Tunnel Alignment

« Alignment is designed in CAD by Arup alignment team and converted to GIS

« Alignment is stored in the AP as a 3D Linestring

« All past alignment strings are stored in the database for comparison

« Alignment string is used for clash detection \‘;\\ S
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Buildings

ARUP
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Buildings

Buildings are stored as 2D footprints (using
Ordnance Survey data)

Buildings are extruded upwards based on height
(Lidar)

Building piles are extruded down based on pile
depth (calculated)

Ground level is used as a starting point for extrusion
(DEM)

Building footprints linked to multiple addresses and
key information (age, type etc)

ARUP
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Buildings & Tunnel | Clash Detection

* Finds closest point in 3D space

« Applies buffer to buildings

e  Uses PostGIS for clash detection Figure 4: Example - risk classification of buildings
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Utilities & Infrastructure
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Utilities & Infrastructure

« Information includes large sewer, water, telecoms, electricity, gas & other transit tunnels
 Utilities and Infrastructure are created in CAD or delivered by Asset Owners

« Converted to multipatch

CRL2 1D CRL2-U-37007
Asset name TWRM Stoke Newington to
Coppermills ' """
Sub type Unknown
Service type Unknown
Status Unknown
Owner Thames Water Utility Company o
Q Zoom to

=
-
;‘%,
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Utilities & Infrastructure

Max Extents 529692.3670197042, 180696.2¢
v Attributes (13)

ALG_zmax (64 bit real) 75.5151503683859

ALG_zmin (64 bit real) 75.4606462322182
asset_name (encoded: UTF-8)  Piccadilly Line tunnel Westbe
asset_type (encoded: UTF-8) Infrastructure
frme_feature_type (string) publicww_current_alignment

fme_geometry (string) fme_line
fme_type (string) fme_line
j OBS_zmax (64 bit real) 88.59126164533237 |
in it 1371
Section (32 bit integer) 5
TUN_zmax (64 bit real) 81.5151503683859
UN_zmin (64 bit real) 73.6606462322182
IFMELine (7 Coordinates) (529691.5388402239, 180692.2
Closed Neo
Measures (1) <default_measure>
~ Coordinates (7) Coordinate Dimension: 3
0 520691.5388402239, 180692 2¢
1 520601.6566266244, 180602.8:
2 520601 9ANDSNGATY 180E03 BF

Clash detection carried out in FME rather than

database
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Database — Schema / Tables
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Database — Schema / Tables

Asset / Clash Risk
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Automation

A big part of our engineering work is delivering a new alignment and understanding
obstructions, geology and all associated risks

« A fundamental document is a set of plan and profiles

Asset Portal Trigger processes Checks

ARUP
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Automation - Output
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Summary

ArcGlIS aids engineers understanding of assets in a 2D &
3D environment

GIS and CAD Tools are complimentary technologies

Single Source of truth for project — efficient and accurate

Welcome to the
Crossrail 2 Asset Portal

Data editing by wider team in browser — saving time

Remember me

Data driven processes creating Production Drawings

Potential for further expansion of features
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