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Journey Internal 
Transformation
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Agenda

33
countries

London  
Head Office

14,000+
staff

70+ years of profitable trading debt free

£2.6bn*

turnover

88
offices in

as at May 2019

Our Global Presence
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900+ staff

9 office locations

50+ years 
of city-shaping history

~380 staff

Southeast Asian Footprint

Truly Multi-disciplinary 
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7

Arup in 

Singapore 

Breakthrough award 

winning projects in the last 

50 years

Arup Singapore | BIM Awards

 Tekla Global BIM Award 2014 | Singapore Sports Hub

 BCA BIM Award 2015 | CapitaGreen [Platinum]

 BCA BIM Award 2015 | Tanjong Pagar Centre [Gold]

 BCA BIM Award 2015 | Yishun Community Hospital [Platinum]

 BCA BIM Award 2017 | Australian International School [GoldPlus]

 BCA BIM Award 2017 | JTC Furniture Hub [GoldPlus]

 ….
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2008 | Marina Bay Sands

3D Modelling

2012 | Sports Hub

Revit BIM & Excel Link

Naviswork Clash Detection

Limited Data Interoperability

90 

2017 | Various Projects, 

Digtial Strategy

VDR (Issue Tracking)

BIM Automation Tools

Data Interoperability (2 ways)

BIM Model Checker

GIS & Data Harvesting

120 

2019 | Changi Projects etc

IDD

VDC

Supply chain integration

FM

BIM/Digital Transformation Journey

No. of BIM & digital 

Proficient Staff

35 
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Digital Delivery Trends

BIM Modelling Packages BIM Review Packages BIM Issue Tracking / GIS / Interopt

Digital Delivery Steps – “BAU” 7 Key Steps

BDDR     BIM Design Data Review1

BEP         BIM Execution Plan2

CDE        Common Data Environment3

VDR        Virtual Design Review 4

OSD        Open Standard Deliverable5

MS          Marketing Strategy 6

BMM      BIM Maturity Measure 7
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Digital Delivery | BIM Maturity Measures

Why Measure BIM?

• To promote common understanding

• To identify strengths and weaknesses

• To compare regions, groups and disciplines

• To set targets and assess progress towards 

meeting them

• To communicate goals and strategies across 

different levels within the firm

TO DELIVER BETTER PROJECTS

TO BETTER DELIVER PROJECTS

20 OCT 2017            International Panel of Experts for Building Information Modelling (BIM) 

and Integrated Digital Delivery (IDD)

Digital Delivery | BIM Maturity Measures
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Digital Delivery | BIM Maturity Measures

(Azzouz et al., 2016)

Digital Transformation | Systematic Steps

20% Ready

50% Ready
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Digital Transformation | Challenges

What are issues preventing wider adoption?

Lack Confidence 
and guidance

Lack of practical 
examples

Big change in 
working practice

From the niche to 
the everyday

Lack of workflow 
planning

Lack of project-
leader awareness, 
direction and buy-

in

Digital Transformation | Solutions  

What have we done?

Lack Confidence and guidance

Training, sharing 
sessions

Lack of practical examples

Pilot project to 
develop Work flow

Big change in working practice

Make it step change or 
Disrupt with change 

management 

From the niche to the everyday

Make it a norm or 
“Bau”  

Lack of workflow planning

Establish detail work 
flow

Lack of project-leader awareness, direction 
and buy in

Leadership influence 
and top down change 

management
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Setting Digital Mindset 

Setting Digital Implementation Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches
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Setting Digital Mindset 

Setting Digital Implementation Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches

Mass bespokeHand crafted Mass production
Engineering the products one 
at a time

Engineering the process that 
creates the products

The model for how we need 
to be consistently working

Digital Mindset
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A supply chain, as opposed to supply chain 

management, is a set of organizations directly 

linked by one or more upstream and downstream 

flows of products, services, finances, or information 

from a source to a customer. Supply chain 

management is the management of such a chain

IDD = Flow of Data

Digital Mindset

Metadata is "data [information] that provides information about other 

data".[1] Many distinct types of metadata exist, among 

these descriptive metadata, structural metadata, administrative 

metadata[2], reference metadata and statistical metadata[3]

Purpose of the data
Time and date of creation

Creator or author of the data

Location on a computer network where the data was created

Standards used

File size

Data quality

Source of the data

Process used to create the data

BIM = Meta Data

Digital Mindset

BIM is not a Software
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Arup Structural Bim Workflow

Traditional Structural Bim Workflow

Analysis
3D 

Modeling

Geometrical BIM 

Modeling

Reinforcement 

Information 2D Drawings / 

Producing 

Drawings

Checking

1250 Dwgs

Engineer

Analysis
3D Modeling + Data 

Management

Geometrical and  

BIM Data 

Validation

Producing 

Drawings

Checking Revit 

and 250Mb Excel 

DataEngineer

Digital Mindset

Digital Mindset
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Digital Mindset | Our Journey of VDC
VDC in Design and Build (D&B) and Design Bid Build (DBB) Projects are difference

Singapore Sports HUB  (D&B)

(Construction Completed)

Arup: Structure + Consultancy

Paya Lebar Quarters  (D&B)

(Construction On-Going)

Arup: Structure + Consultancy

Outram Community Hospital (DBB)

(Construction On-Going)

Arup: Structure

Furniture Hub (DBB)

(Construction On-Going)

Arup: Structure + MEP + 

Consultancy

National Cancer Center 

(DBB)

(Construction On-Going)

Arup: Structure

Setting Digital Mindset 

Setting Digital Implementation Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches
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Computation

IDD  - Managing Data Flow

What skills should we have?
• Read/ write data

• Write functions & sub-routines

• Use of loops & Arrays

• Use API/ Com Interfaces

Why have these skills?

• Manipulate data between software 

packages

• Understand shared tools

• Adapt and extend existing tools

• Write new tools

Who should have these skills?

• Core skill for Engineers and 

technicians

• Aim for 40/40/20 split:

coders/ learners/ non-coders

20 OCT 2017            International Panel of Experts for Building Information Modelling (BIM) 

and Integrated Digital Delivery (IDD)

How to Work in a Common Environment
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Digital Strategy | Workflows

A common set of digitally-enabled 

engineering workflows is the key to 

connecting development across a broad 

range of project types and tool sets.

Setting Digital Mindset 

Setting Digital Implementation Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches
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Digital Technology

Modelling 

toolsets

Automation

toolsets

Design

toolsets

Management

toolsets

Tool sets must serve the way we want 

to work and we must become expert 

users and adaptors of our tools.

The digital process drives everything 

else so we must own and manage our 

processes, and do so in a visible way 

that includes and empowers our teams 

to do new things.

Mastery of our current tool sets 

creates a basis for spotting new tools 

that will help us improve.

Creating

Designing

Connecting

Delivering

Digital Technology | Tools 
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Digital Technology | Arup University

A regional Library team – research to support 
winning work, project work and keeping current.

Ask

Sharing our knowledge and skills to 
develop our staff and our business.

Share

Enabling high quality technical learning across the 
region.

Learn

Exploring new possibilities through research, 
foresight and innovation.

Explore

March 6th, 2018

Digital Technology | Have Fun
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Setting Digital Mindset 

Setting Digital Implementation Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches

Digital Skills and Talents | Digital Skills required 
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Process engineering
Data engineering
Software engineering

Structural engineering
Management skills

Communication skills

The structural 

engineer

(and team)

Technical & operational skillsets Digitally enabled skillsets

Digital Skills and Talents | Skill Gaps

Information managers
Technical services engineers

IT and Cloud specialists
Visualisation specialists
Gaming designers
Analysts
Programmers
Data Specialists – Big Data
DB administrators

Neural networks, machine learning
IoT
Web developers N
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Digital Skills and Talents | Filling the gaps
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InteractionPortability Prototyping
Take your design with you 

wherever you go

Let’s become makers and 

explore design though objects 

More intuitive ways to work, 

interact and share

Digital Skills & Talents | Progressive Mindset

Digital

Network

CommunicationLearning

Digital Skills & Talents | Success Factors



19/08/2019

22

S i l lk

e t w oN r k s

s

1
8
0
6

Digital Skills & Talents | Learning

Advanced BIM 
Specialist development, partners 

Year 2017 

(Pioneer training)

Basic BIM
Bespoke, large scale, business driven

Year 2018 

(Revit bespoke and 

basic  progamme)



19/08/2019

23

Digital Skills & Talents | Learning

Visual Programming Coding

Database

Creating Sloping Beam along Surfaces Using Revit-Dynamo

Creating Complex Geometry Using Rhino-Grasshopper

Parametric Skill Upgrade

Digital Skills & Talents | Learning 

Interoperable Skill Upgrade
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Digital Skills & Talents | Learning

Coding Database

Visualisation Skill Upgrade

Setting Digital Mindset 

Setting Digital Strategy 

Investing in Digital Technology 

Investing in Digital Skills and Talent 

Organization Change  

Internal Transformation | 5 Key Approaches
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Teams
The composition of the team should be driven by 

the outcomes we are seeking. 

Roles, skills and tasks are products of the 

processes we build.

Teams
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Agenda

About Arup

Our 
Strategy & 

Journey

Internal 
transformation

Innovations

Innovations | Industry Sharing and Collaboration 

Agencies and Industry Varsities & Organization Technology
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1 2

3

3D Model Viewer

Web Applications

Point Cloud Viewer

ArupREAL AR

AR | Metro Project

AR | Metro Project
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AR | OveAR

Drone Façade Inspection (Research)

Team
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https://www.linkedin.com/pulse/arup-drivesim-simulator-andrew-lewis/

Arup DriveSim | Simulator 

Arup Parametrics for Segmental Tunnel Lining 

Configuration
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CoT with NTU / BCAA (Research) | Code Complying Machine 

Cities of Tomorrow (CoT) R&D

The CoT R&D Programme is a multi-agency 

effort, led by Ministry of National 

Development, to identify challenges that cities 

face and develop R&D solutions to address the 

challenges.

A total of $150 million has been set aside for 

CoT, which is part of the $900 million 

allocated to the Urban Solutions and 

Sustainability (USS) domain under the 

Research, Innovation and Enterprise 2020

Proposed Teaming

Principal Investigator

Co-Principal Investigator

Engineering Consultant

Consultant (E-Corenet)

Collaborators
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CoT with NTU / BCAA (Research)

71
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