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Creating smart campuses and cities using
BIM

Andrew Pryke
Digital Lead, BAM Construct UK
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Why focus on campuses and city?




of the world’s population will live in urban areas by 2050




We need new ways to improve efficiency,
reduce costs and improve livability
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SMART CITY

BUILDING TOMORROW'S CITIES ‘

In response cities are starting to explore how they can adopt a smart
approach



This uses data and technology as a vehicle to help governments and other stakeholders
achieve their environmental, social and economic goals.
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.. and understand what data is needed to resolve issues
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Especially when each city 1s so unique ...




.. wWith 1ts own character, issues and priorities




To address this we need a flexible framework and approach




JErCE - which allows cities to take
Better - aholistic approach to
neighbourhoods ji g tackling issues




Governance structure maturity curve for smart cities
Embedded

Source: Delivering the Smart City

Organisational shift

Individual projects with
political engagement

/ Individual projects

No smart city action



Stages in Smart City

development

Ad hoc

Ad-hoc, department
based planning and
discrete projects

IDC Government Insights 2013

Opportunisti

portunistic project

eployments; proactive
collaboration within and
between departments;
key stakeholders aligned
around beginning
strategy; barriers to
adoption

Repeatable

Recurring projects,
events and processes
identified for integration;
formal committees
document strategy,
processes and
technology with
stakeholder buy in

Manage

Fod1al systems for
work/data flows,
technology in place;
standards emerge;
performance
management based on
outcomes shift culture,
budgets, IT investment
and governance structure

EN BN BN )

Optimise

Sus(tjainable citywide
platform in place, agile
continuously improving
strategy, IT and
governance that allow for
autonomy within
integrated systems of
systems; superior
outcomes that deliver
differentiation



The smartest buildings in the world??
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Stuttgart University Pavilion made from carbon fiber by robots







Al by sector

Source: Raconteur Reports

: - Up to
g 11 Jp 1O
estimated size of Al- ’3,1 ‘9§ m
based analytics market . v
by 2020, up from $8,2 C h | n a potential positive
bilfion in 2013 impact to the global
Source: IDC is tha largest buyer of oo SCRNOTTY from
industrial robots and now driveriess cars by ?025
makes up 25 per cent of the Source: McKinsey
global market, forecast to
rise to 38 per cent by 2018
Source: IFR

52.2”!1

increase in US miltary of assets could be managed
spending on unmanned aerial by robo-advisers by 2020, up
vehicles between 2000 from $255 billion in 2018
and 2016 to $2.9 billien, Source: AT Kearney/
Source: US Department MyPrivateBanking/KPMG/
of Defense McKinsey

90-115bn

hours spent performing
household tasks could
be saved a year in
developing markets by

2025, equal to cost-savings < oA
of $200-500 bilkon 16' 3 on

044 >3
o Soucup \u]‘a”

robo-surgery procedures Source: McKinsey estimated size of the
were perfarmed in 2014, global agribot market
compared with 1,000 in by 2020, up from $817
2000 million in 2013
Source: Intuitive Surgical Source: WinterGreen
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Our smart approach
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BAM is already working with our clients to understand and capture the data
they need to address the challenges they face




"The best way to
predict the future is
to create it.”

Abraham Lincoln
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3D builder
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All apps > Lifestyle > BAM VR

BAM VR

by Smart2VR

‘ GETITON
® Google Play

Basic Information

n-mnn-nn

500+ 4. 11 Unranked 4.0+ 5/12/17 410 63.7mb  Everyone FREE

November

Android
Installs Rating Ranking Libraries version Last updated App Age App size Content Rating Price
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Procurement
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S

schools linked by a site wide model

De-risk loss of 2 years of research
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New Laboratories Molecular Biology Building, Cambridge School of Veterinary Medicine, University of Surrey

e

. A
~ 54% " ° 45% " 15-20%

Improyed \ Improvementlln — Cut in planned
completion of . speed of reactive “ maintenance costs

PPM'S - jobs  fmT
J

\

UCL Academy, Camden Wharfedale Hospital, Leeds

Energy savings A Tonnes of Year work
CO, cut planning
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Citizen engagement == Data collection ~ == Technology = Optimum solutions and value

Issue identification and Right data, at the right Identifying the
prioritisation time right technology
to do the job




It gives citizens a greater say in how their communities are run via on and offline co-collaboration



Uses BIM as a vehicle to capture,
store and disseminate information




Coal Drops Yard - Immersive Virtual Reality

Makes the most of new technologies to support the process




BIM and the city



....But also has Design at the core to understand, analyse and create the solution to the City




The Atlantic Northwest project aimed to reshape Southampton’s urban agenda by
creatlng new connectlons and linking ‘off-pitch’ and unviable neighbourhoods back to
the city. Won World Arc tectural Festlval Award + Innovate UK Smart Clty fundlng
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Ptz eorm sdlom Mok o UMD fect mioborry for An e turs, Fagineon el Conmudion

London calling

How BIM is aiding in the regeneration of King's Croas
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How can we apply this in London?




LONDON’S GROWTH

POPULATION PROJECTION

2021

9.8
9.3 MILLION
MILLION

8.3
MILLION

LR f‘ 'Ei ﬂ@"ﬁf

641,000

R

PUBLIC TRANSPORT WILL
NEED TO ACCOMMODATE
MORE THAN

600,000

EXTRA PASSENGERS
AT PEAK TIMES

H o wmaos=an

LONDON WILL NEED AT LEAST CONGESTION ON

800’000 LONDON'S ROADS

COSTS THE ECONOMY
MORE HOMES OF £2 BILLION A YEAR




Citizen engagement | == Data collection ~ == Technology = Optimum solutions and value

Issue identification and Right data, at the right Identifying the
prioritisation time right technology
to do the job




Participatory
Citizens

Governments encourage
citizens to participate in
shaping policy and
decision making

Responding to issues put forward
by the city e.g. city strategy or
transit route changes

Creative
Citizens

Citizens are empowered
to create solutions
(tools and approaches)
to tackle the issues they
face

Citizens develop their own solutions
to address issues they want to
tackle e.g. maker faire, fab labs

Data Citizens

Citizens seen as a source
of data that can be used
to improve city services

Issues relating to how we collect
the data created by citizens such as
privacy and security
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£€6mo ves tu barrio en 2030 y qué £C6mo lograr que varias personas
propuestas tienes para que sea un compartan su carro para movilizarse por
espacio seguro, equitativo y feliz? Ia ciudad?

2 Como meiorar la calidad del aire en HAGAMOS DE LAURELES EL PRIMER
. “ MDEcs T

Establish ways for citizens to collaborate

£Qué leemos y cuiles son esas nuevas
formas de leer?

2C6mo fortalecer la relacion ciudadano -

Decidim la Barcelona que
volem

esso0800
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Make a list of priorities




Citizen engagement == | Data collection ~ == Technology | = Optimum solutions and value

Issue identification and Right data, at the right Identifying the
prioritisation time right technology
to do the job




Business

CBI, London First etc.
. Trade organizations
Transport Environment

Corporations
! ] Economic data
TEL Air quality sensors
Rail operators

Airport operators

Health

NHS Trusts
Wearables

People

Voter records
Census

Collaborative ‘ : Govern ment

Platforms

London Boroughs
Social media

_ GLA
r " Central Government
Biodiversity THSHHRE fhp

Sensors/trackers

| f Buildings
Surveys

) Sensors/BMS
Mapping Planning information
BIM models
Owner
Managers and
operators

Determine the data that needs to go into the model and how it will be obtained



Identify, install and implement the required technology and data collection
methods
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Create a 3D and virtual model of London using Revit and Infraworks
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The model is a data sforage vehicle which can also be interrogated
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~ Virtual Tour

dcﬁgn

o @Q"’w%wt\cﬂ@ ? |D

Kings .C.ro_ss._Centfr_a | - Interactive V_i_rt_u.a.l. _Tio ur




BIM connected to a BMS
highlights issues before they
happen cutting downtime

Users can use apps to make
requests and explore the area

Users can check-in in
advance using apps and
specify room preferences

/

J / Jﬁ

Sensors alert employees when

rooms are free
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Citizen engagement == Datacollection ~ == Technology = | Optimum solutions and value

Issue identification and Right data, at the right Identifying the
prioritisation time right technology
to do the job




Ericsson Global Smart City Index 2016

Stockholm 1
London 2
Singapore 3
Paris 4
Copenhagen 5
Helsinki 6
New York 7/
Oslo 8
Tokyo 9
Seoul 10
Taipei 11
Los Angeles 12
Barcelona 13
Hong Kong 14
Berlin 15



LDN gov | Smart London: Datastore

Create smart solutions which can help the capital...

DATA FOR g MYLONDON
:82::33 | PERSONALISED
INFORMATION
o=)

London data store Innovation networks Queen Ehzabeth Park
free and open, data-sharing resource for all connect entrepreneurs innovating with Smart district — free wifi and technology test
smart technology with buyers bed

Living*abs Crossal Speed volunteermg

Exploring how technology can sustain the city VR and underground scanning used Platform to link people to volunteer opportunities



Manchester Verve project




Leeds city dashboard

/[ SMART CiTY Leeds=Dat x Y [3 Solomon o e -

& C' | ® dashboard.leedsdatamill.org/canvas/leeds-city-council

@l LEEDS CITY DASHBOARD . -

Toolbox Gallery

Weather , : Pedestrian Accident Locations Leeds Footfall Trends FOI & EIR
S-dayweaﬁlerforemst for Leeds Concentrated locations of accidents involving pedestrians Weekly footfall stats for Leeds City Centre Number of FOI & EIR Requests
Day Night Tue 6 Jun Figures for the week commencing Mon, 3rd October 2016
; v + and ending Sun, 9th October 2016. Dec-14
- WA Ll ‘ FOI & EIR Requests received 95
Otley (A61) Boston Spa " -
— Tadcaste B : . X Within Over
- [ As8] : 5 i 20 days 20 days
1 sponse 4
ieagen Week 41 ' e \ 89.6% 10.4%
; Horsforth Footfall Total Same week in 2013 "
Shipley n 1 A0m 25
S O e O Full Disclosure Partial Disclosure Withheld
2015 Weekly Average 19 81 11
Bradford Pudsey Leeds (W | e s
[ A63] -
Swillington Author: Simon Zimmerman Author: Nathan Smith
ez Rothwell Monk
 M62|
5 lifax Cleckheaton oz Castleford . . ®
TUESDAY ' Batley : Leeds Inspired Statutory Notices
Brighouse Normanton i Knottin Music & art events around Leeds Newly added in Leeds
2 Pontefract
[ M62 Dewsbury | akefield . . . s O s bl nticen w
TH [A644] & Multi-Sensory Social Extra SR [eNk o e kol iy s which
ﬂll inform residents of proposed changes about specific
(:'719\4\9.!Fofl Map data ©2017 GoOgle 5 KM Lemmmmmemeeed  Terms of Use  Report @ map error 5Jun 2017 10:30am - 12pm

Author: Liam Bolton Room 700, Leeds Central Library
A multi-sensory social
gathering where new
parents can get together
in a relaxed yet
stimulating environment
with their babies. Enjoy light show projections, sound
effects, objects to feel and evocative smells to explore.
The session will conclude with gentle stories and

v

Albion Street
rhymes. Suitable for pre-crawlers, not suitable for

@ Albion Street ° Author: Nathan Smith Author: Nathan Smith

€ 8 B OWE " L L

Leeds Car Parks
Registered spaces available in Leeds

Leeds Data Mill Twitter Feed
What are we tweeting about?

View Stat Notices

DATA MILL NORTH @DATA MILL NORTH

Nice shout out to the work we're doing at
@DataMillNorth, thanks @techUKCEO
@ComputerWeekly. https://t.co/olrqeCTffl




Boston smart city heat and gas leaks map




Miami skyline planning

Show Buildings

Show Development Pipeline
B Show Zoning

B Show Metros

Development Pipeline

Planned
Proposed
Recently Completed = o= 4 e iAs T ; = :

e e

Under Construction - -~ e = & e & ’ = . -t 2
- 5 - L § = = : _. e - | —3=2h i : “ "
- . Pt e

—
e -

T —— -

o

: ' ~I
MlAMIDDA > bln ESBESIEEESE= ographics SIO =©2016 '» =5 015 %20 ] = -Qw DigitalGlobe - Image courtesy of USGS - © 2010 GeoEye
Apr 4 2016 12:00:00 UT! Apr 4 2016 1]4]:(1):([) utc Apr 4 2016 16:00:00 UTC Apr 4 2016 18:00:00 UTC Apr 4 2016 20:00:00 UTC Apr 4 2016 22:00:00 UTC

Apr 4 2016 06:00:00 UTC Apr 4 2016 08:00:00 UTC Apr 4 2016 10:00:00 UTC




San Francisco virtual situation using City Zenith

SAN FRANCISCO Virtual Situation Room powered by 5D Smart City




Better more informed planning decisions using the model

= | APPLY FOR
- | PLANNING
-/ | PERMISSION

: ~4 ; Grade A
SUBMIT A s P = i
INITIAL BIM ‘ :

: Commercia & ﬂ
— ===~ CONTENT N \ v N ~

- COMMENT
"‘E AND TRACK
I\m PROGRESS

A
> AL |
.z ALYy 34 2
| susmIT i A , - \
L Y w L 1 N
MODEL ‘ |

At planning the concept model is
placed in the model

The model helps planners to
understand the impact a
development will have




Monitoring performance across the city — via the model and linked dashboards

BREEAM EXCELLENT CARBON EMISSIONS NEW OFFICE SCHEMES
SCHEMES

3860 4.21 .. 159

% of BREEAM schemes that are Air quality predicted v actual Under construction/completed
excellent

I tructi . Completed
Energy, carbon and water usage in London’s Number offices with energy
buildings (July 1-7) reduction schemes in place

3.3k

™o%



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs2erj-Z7UAhWBaRQKHecjBJMQjRwIBw&url=https://www.london.gov.uk/what-we-do/environment/energy/london-heat-map&psig=AFQjCNFpjPHSzhUOc7PTaG0G_xyrsCq35w&ust=1496485661815138
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjxkOuA-p7UAhUMbxQKHZ9_DnIQjRwIBw&url=https://www.jisc.ac.uk/news/interactive-map-shows-where-blitz-bombs-hit-06-dec-2012&psig=AFQjCNFpjPHSzhUOc7PTaG0G_xyrsCq35w&ust=1496485661815138

Transit delays and cancellations — lead to frustrated passengers and over crowded stations

AR -GETE | About  Map Satelite  Simple -
67-04 60th St Alternate settings Ridgefield i . P (i
Ridgewood, Queens, NY P
Ed
o ' - . ! - v"h:l £ P IS Pf‘ A
(@ A 68min Q58 110min
Q48 || M60+
N“”' "3[‘['.__]!"']
: 30-97 31st St X
LIC, Queens, NY
3 West New
York
Departure
i 8:00 AM Union City
Max. wenlidng 0.5 miles 1.0 miles
distance
Transfers Include Allow two
joboken
Node No preference Only use bus
preference
Routes All included

More accessible with More accessible with

original settings alternate settings
by 25+ by 25+
min min
R o W f el | S — i A P [ Map data ©2017 Google  Terms of Use

Use data to pre-plan alternatives and understand impacts elsewhere
Example: Sidewalk Labs LLC’s L line shut down in NY

Friday, July 31

TFL ALERT
No service on the central line

Press here for alternative route home

Alerts to users with alternative route
calculated on busyness and travel

Interactive totems
outside the station
provide
information and
alternative routes



40% of fly-tipping in the UK takes place in London

< Your Deliveries ﬁ

Brian, your DPD driver, between 14.00 and
16.00

R : H

Smart recycle and waste

I"\': n.c
Hxl MyDStreet

One effective way of reporting problems in local streets is to send a pin-
point accurate report via fixmystreet.com. It creates a public record, and
instantly forwards details of the problem to Bristol City Council for action.

See where your parcel is now

Brian is currently making
delivery number 25, you are
delivery number 34.

& Your Deliveries ﬁ

ASOS
QSOS 1550 1564 662497 €

Brian is approximately 15 minutes away
from you.

Your parcel has arrived at your nearest depot
in Oldbury

Not going to be in? —

Collect from Pickup Shop >

Jon Rogers said, "l have been using this for several years now. The council
usually responds promptly, you can record when fixed, and can chase if not
resolved."
Screen shot of Jon's Ashley ward reports - all fixed.

myS «clety

Hi Jom Rogers
Deliver to a safe place
Your Reports

Deliver to my neighbour

Change the delivery day
Dumped mattress near 54 North Rosd
20, 25 Nar ST, Aost cprdate) 2232 oty

Upgrade my delivery > i mm!.‘.‘w:,wf.mj

Lnr 3076 erita Ntsctvy

M Your M Delivery e Your Pelican crosting Bghts off on Ashley Hil

driver Address Location B o :
Where has my parcel been? — Recurrent problem of spilied side waste

Mattress dumped 3nd blocking pavesnent

Fly tipping on Maurice Road, St Andrews

Report an issue

Book, track and change collections via app
Example: DPD’s delivery app
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We are living in an ever interconnected world.




Local teams/clubs
Local government

Public transit and
traffic

Building data

Community Groups

Retail and leisure
Blogs and
discussion boards

Infrastructure
roads and utilities

Local business

Smart Cities need to utilise data to meet the ever demand for
‘quicker, cost effective, better living/ working environments.



Making the most of underutilised space and a more agile way of working in London

SPACE IN
London City

:
& P

) st omnl Jies
‘

5 A

Theélty is your workspace




The VR City Timetransporter - Utilising VR for Tourism, Planning Impact

Binrtxschn Wi-FI Hal Epal
BT Opseenronm WI-FE Hat Kool
Magabess WkFi Het Spoc
UK Exzlicrsr Wi-FI Kot Spot

" - 837
Undergreumnd Stalice Ay

Naioline Statien *

Don't read about London’s A S a2
history ... be there yourself! SZ=——" N1

ST ALY

Experience the City s history in 360 ; f-”' . ’  3 Dyt A

The Roman Basillica

RANC
@& The Temple of Mithras L e
e x
ES | @85y el
BLALKMRIARS
& The Fire of London

MO

Roman Governor's House

StoPaulsiCathedral

Prior to the
Great Fire of London

~ Model of the City of
s London with VR -

DlaNnNnina~
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3d Digital Model
with
Intelligent Data
1S
essential
for
Smart Cities

Footfall

Health Biodiversity

Government Transport

Waste Commercial I

City 4.0


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvkLC4x7DSAhUCShQKHeYRCr8QjRwIBw&url=https://www.pinterest.com/jsallwine/futuristic-citys/&bvm=bv.148073327,d.ZGg&psig=AFQjCNF3kYimXKH-woFUBf3jszD7O4bVvQ&ust=1488294517649350

Design
Community iS
Critical
to solve the unique
1Ssues
for a
Smart City

Footfall

Health Biodiversity

Government Transport

Waste Commercial | i

City 4.0
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We actually don't need
Smart Cities




We need to create.....
Smart Citizens!
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Thank You

Andrew Pryke
apryke@bam.co.uk




