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LATEST

How Britain could upgrade its rail network to replace domestic flights

20 APR, 2021 BY CATHERINE KENNEDY

Britain should “think along the same lines” as German and French transport planners who are aiming to

drive a shift from domestic flights to rail, according to Expedition Engineering director Alistair Lenczner.

Last week French lawmakers voted in favour of a bill to end short-haul internal flights where the same
journey could be made by train in under two-and-a-half hours. The planned measures will face a

further vote in the Senate before becoming law.

Meanwhile, the German Aviation Association (BDL) and Deutsche Bahn (DB) signed an agreement
last month committing to improve connectivity between aviation and rail and offer faster connections

between cities, which could lead to the discontinuation of some domestic flight routes.

“I applaud France and Germany for doing it and I think Britain needs to be thinking along the same
lines,” Lenczner told NCE.
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“It’s that sort of thinking you need to respond seriously to the climate situation but it needs concerted

effort and coordinated thinking across sectors.”

However Lenczner said that for the approach to work, joined up thinking between different modes of
transport is needed and emphasised that there is currently a “lack of cross sector planning in [UK]

infrastructure”.

As such he said the first step should be for a commission or agency to be given the responsibility to
“look at the whole transport infrastructure sector to make sure we're not missing any tricks in terms of

identifying opportunities to get people onto more environmentally friendly modes of transport”.

He added: “When infrastructure is planned - whether its rail, roads, aviation - it should be planned so
you can use the most appropriate mode to get from one place to another. Often that will be intermodal

— the first part might be road, then go on to rail but hopefully you avoid air.

“In Germany, Frankfurt is the most important international airport and that has a high speed rail
station integrated within the airport. Ideally the equivalent would be for Heathrow to have something

similar but there are no immediate plans for that to happen”

Lenczner said that the proposed southern and western connections to Heathrow “would be a start” but
also emphasised the need to find a way “for everyone in the whole country to be able to get there

directly”

Expedition Engineering’s HS4 Air proposal suggests connecting Heathrow and Gatwick to HS2 and
HS1, providing access to airports from most metropolitan areas across England, Wales and potentially

Scotland.

It suggests that providing these rail links to ensure 90% of the population is within 90 minutes of an
airport would allow the UK to reduce its airports to five or six international ones, since flight slots

currently allocated to domestic flights could be freed up for international use.

Lenczner has previously said that a strong international airport at Manchester for example — well-
connected by train when High Speed 2 (HS2) is complete — would allow Leeds-Bradford and
Liverpool airports to either close or be used for private or freight flights. Meanwhile, where Cardift,
Bristol and Exeter currently compete in the South West, one airport would be needed to serve the

south Wales/south west England region.
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Like what you've read? To receive New Civil Engineer's daily and weekly newsletters click here.

Related articles

£200M rail plan tabled to link Merseyside and
North Wales

24 February 2021

Gatwick expansion backed over Heathrow third
runway
12 February 2021

Arcadis to keep tabs on Heathrow and Gatwick
growth plans
19 April 2021

Irish Sea link ‘unworkable in isolation’
17 March 2021

Leeds Bradford Airport's £150M plans put on
hold

8 April 2021

‘Next steps' for Heathrow Southern Rail to be
outlined this summer
23 March 2021
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Layering of Realities: VR, AR, and MR as the Future of
Environmental Rendering

Presented by Q’ ENSCAPE

ol

Ll

4

N W -
N ==

MORE ARTICLES

Are World's Fairs a Thing
of the Past? The Role that
Architecture Played on
One of History's Biggest

Stages
Written by Dima Stouhi about 23 hours ago A Share

Living On the Edge: Why
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Working remotely throughout the past year has accelerated the introduction of new approaches to
real-time rendering, and with it, a new necessity was born: how can a person feel physically present

inside a space, without actually being there? Ultimately, designers resorted to the virtual world, a

. . . Architectural Renderin
vast realm of interactive built environments that can be accessed from the comfort of one's home. &

and the Slippery Slope of

Even the tools utilized, such as headsets and goggles, have become more accessible to the vast
the Uncanny Valley

majority of the public and are being sold at a lower price than they initially were. We have become

accustomed to build, modify, and navigate between different environments, going back and forth More Articl
ore Articles »
between what is real and what isn't. Truth is, virtual has become the new normal.

Virtual reality, augmented reality, mixed reality, real-time rendering, walkthroughs... Several
different visualization methods that serve a relatively similar purpose. The difference, however? MOST VISITED

Accessibility. We are no longer separated by a glass screen, we are in the screen, fully immersed into
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the project’s fabricated realm. The reason why VR and AR are intriguing is because they parallel the X X
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movement of people in the real world, allowing them to explore the virtual space intuitively

without complicating or confusing the process.
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Related Article

From Backdrop to Spotlight: The Significance of Architecture in Video Game Design

As complex as VR/AR may seem, but the use of computer technologies to create simulated
environments has helped accelerate and facilitate the process of architectural visualization. Instead
of taking weeks - and often months - to build physical models and replicas of structures, these
interactive interfaces established a new design language, one that bends the rules of physics and

allows people to be present in the project, observing, hearing, and experiencing its architecture.

As for the future? It is evident that we will juggle between one reality and another effortlessly,
reconnecting with distant people and exploring places virtually; time and place will become

nothing more than mere concepts.

In an exclusive interview with ArchDaily, architectural designer and VR/AR developer Bryan Chris
Brown shares how his architecture background helped pave the way into the world of VR/AR, the

process of creating a virtual environment, and what the future of environmental renderings looks
like.

Dima Stouhi: You graduated with a Bachelor of Science in Architecture and Environmental
Design. How was your experience working as an architect and how did it help you step into the
world of AR/VR?

Bryan Chris Brown: My first job in architecture was interning at GWWO.inc/Architects. In high
school, | remember them walking me through the design process for a school building and at the
end of the presentation they showed me the full animated fly through with realistic people, water
fountains, clouds, | remember being awestruck and thinking “Wow! They made a Pixar movie for a

building! This is so cool!

Marketing
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BCB: After attending Morgan State University for a few years one of my biggest frustrations was the
amount of time it took to make these amazing images and renderings. One day when | was
rendering an image that had a time remaining of 5 hours | decided to play some Minecraft while |
waited for the computer to finish. | realized that games like Minecraft can render multiple images
per second, and that my single image was taking five hours to render a single frame! So | put down
the game and started looking into game engines like unreal and unity. Within a few hours | was able
to import my building into unreal engine as an FBX and give it super basic materials and walk

around it. l immediately saw the promise of never having to wait for a render again.

Shortly after picking up unreal | was able to get a position at Highrock Studios working with the
HTC Vive on a project for Hatteras Yachts. It was incredibly daunting at the time, especially with
unreal not having yet added full VR support (VR was added in UE4 4.13, we started the project in
UE4 4.12) | was able to get VR integrated into the project through a lot of effort and we were able to

make the project a huge success!

VR helped me visualize my spaces in a way | didn’t realize was possible, | was able to see exactly
how cramped the rowhouse | was designing would feel, or how large and spacious it'd feel if | made
the ceiling just a foot taller. The biggest drawback of VR for me was not being able to share it, as a
social experience, with the people around me. But with the advent of AR technologies you can have

a shared experience with virtual content which is truly incredible.

DS: Can you briefly explain the difference between AR, VR, and MR? What are the different tools

used during the process and what is each one mostly used for?

BCB: So | like to think of it like this:

AR: Augmented Reality: overlays content on the real world. Virtual content is rendered on top of the
real world.

VR: Virtual Reality: the real world fades away and you’re immersed in a new, virtual world.

MR: Mixed Reality: Virtual and real world items mix, they share the same lighting, cast shadows on

one another and in general become harder to distinguish

DS: Rendering evolved from hand drawn sketches to fully immersive walkthroughs. Recently, a
few architecture firms create VR sets to showcase their projects and give clients a feel of the
space without actually being there. Many are saying that this is the future of rendering. What do
you think about that? Do you see it as an added value to the project or are animated
walkthroughs enough to give the client a sense of the space, especially since it is costly and time

consuming to make?
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hours and some photoshop later to have an image. However, in the current state of the technology,
ray traced or traditionally “rendered” content will have a higher quality than real time content. This
gap will continue to diminish overtime, especially with Unreal Engine 5’s new Global Illumination

feature and Nvidia and AMD’s real-time raytracing technology.

Port Covington

BCB: It’s definitely an added benefit to have real-time experiences and walk throughs for a project,
especially for the earlier design phases where having everything be pixel perfect is less of a
concern. Being able to quickly import your model or building concept into unreal engine and walk
through it, seeing the impact of your design choices during the design phase is an absolute game

changer.

DS: Do you see a difference between when you got your architecture degree and the way the
program is being given now? Do you think technology is aiding it or making it lose its

fundamentals?

BCB: The fundamentals of architecture come down to form, space and order. Mixed Reality
encompasses a new way, and new methods of designing those spaces. Of course new students will
need to learn the “basics” and foundations to architectural design, but there’s no reason why they

couldn’t learn them in Mixed Reality.

DS: Have you ever built an architecture project in VR? If so, what was the process like and what

were the elements that you mostly focused on having in it?

BCB: I've designed a handful of projects in VR, tools like tiltbrush make it especially fun to sketch in
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HighRock Studios, B&0O Museum Augmented Reality Experience

Bryan Chris Brown

2050

DS: What architecture project do you wish was created in VR?

BCB: I'd love to see scanning technology like Matterport be used to preserve architecture that’s
scheduled to be demolished or rebuilt/renovated. There’s a huge opportunity to archive and collect
the state of the world as it is now, and how we’ll be able to remember it for the future. Imagine
being able to walk into the Parthenon, with all the detail captured as it was when it was brand new.

It’d essentially be time travel.
DS: How many people are involved in a project and what is the process usually like?

BCB: At Highrock we had anywhere from 2-5 people working on a project at a time as 3D
artists/developers. Of course there were other architects and designers involved as with all
projects. The process usually started with receiving a Revit model in the form of .FBX from a client
and then going through and removing all the unnecessary things for a VR experience, like bathroom
fixtures in the case of a stadium/residential building. This helped make the experience easier to run
on a multitude of computers and platforms. Once we optimized the model and removed any
artifacts and fixed up the geometry we’d import it into unreal using Datasmith, and then apply
realistic materials from our library or from Megascans which are high quality scans of real world
materials. This process usually had a few back and forths, but we set it up in a way that would allow
us to update the model mid process in case some last minute revisions came in from the architect

or other stakeholders.

DS: Considering the expenses of creating a VR set, how attainable do you think AR/VR will be in
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we’ll see the cost continue to fall overtime.

Mirrorworlds Concept: The Architect

DS: Do you think gamification is important in the architecture field? Why or why not?

BCB: There are certain aspects that are worth gamifying, for example what if you could increase
engagement for an architectural review by giving people a game download that they can walk
around and experience. That’s certainly valuable and a great way to gather feedback from the
community where projects will be built. Imagine being able to show students at a school what their
new building will look like in a way that’s super familiar to them and through the virtual interfaces

they already use everyday.

DS: What is your take on digital environments inside the academic landscape, is there a place for

itinside Architecture schools, or do you think it will keep being a part of Computer Science?

BCB: | think there’s absolutely a place for digital environments inside the academic landscape.
Especially as computers improve, image being able to simulate an earthquake, or a fire and see
how your design decisions impact safety of the potential occupants of your building. The impact of

these technologies go way beyond just visualization.

DS: And finally, as time moves on, do you expect AR and VR to become a technology of common

use? And in which way do you think we could use it in an everyday scenario?

BCB: Absolutely. | really like Ultraleap’s vision of mirror worlds, | think there’s a possibility of having

this technology change the way we communicate and interact with one another.
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Bryan Chris Brown has worked on numerous VR/AR projects, such as the MIT reality hack, a 5-day
event of technology workshops, talks, collaborations, hacking, and more, as well as a project
created with Highrock at the B&O railroad museum in ellicott city, which utilized AR to annotate a
physical model that was built of the B&O railroad.

This article is part of the ArchDaily Topic: Rendering, proudly presented by Enscape, the most
intuitive real-time rendering and virtual reality plugin for Revit, SketchUp, Rhino, Archicad, and
Vectorworks. Enscape plugs directly into your modeling software, giving you an integrated
visualization and design workflow.. Learn more about our monthly topics. As always, at ArchDaily

we welcome the contributions of our readers; if you want to submit an article or project, contact us.
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More Daylight but Less Glare & Heat: How Does Automatically
Tintable Glass Work?
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In a 2016 survey of 400 employees in the U.S., Saint-Gobain found that office building occupants the World: 2021 Edition

commonly complained about poor lighting, temperature, noise, and air quality, leading the

company to deduce a need for improved lighting and thermal comfort in buildings while also

maintaining low energy consumption and freedom of design for architects and clients. Their More Articles »
solution was SageGlass, an innovative glass created first in 1989 and developed over the course of

the past three decades. The glass, which features dynamic glazing protecting from solar heat and

glare, simultaneously optimizes natural light intake. A sustainable and aesthetic solution,

SageGlass’ adaptability to external conditions dispels the need for shutters or blinds. MOST VISITED

The Courtyard House /
Associated Architects

Wye River House / MGAO

FU-House / Kubota
Architect Atelier

MOST VISITED PRODUCTS

Vectorworks

Landmark|Vecto Save

Home Projects Products Folders Feed

https://www.archdaily.com/957605/more-daylight-but-less-glare-and-heat-how-does-automatically-tintable-glass-work  1/7



22.4.2021 More Daylight but Less Glare & Heat: How Does Automatically Tintable Glass Work? | ArchDaily

R,
! m I Schotter

Mill Finished Copper:
Nordic Standard|Aurubis

To function, SageGlass utilizes an advanced predictive daylight algorithm taking into account
temperature, illuminance, occupancy, window size, time of day, season, building orientation, sun
angle, and sky conditions to accurately regulate tint for optimal conditions. This permits the
minimization of glare without the need for shading devices, while still optimizing the amount of
natural light to reduce the need for artificial light and energy expenditures. These system inputs are
tracked by rooftop and fagade sensors, which can be integrated with existing building management
systems (BMS). Finally, glare control and tint variation can also be manipulated manually through a
mobile application or touch screen, rather than relying exclusively on automatic sensors and

processes.
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There are four options for tinting: none, light, strong, and dark, each of which transmit light ranging
from 60% to less than 1% respectively. Depending on the version selected, the glass can also be
tinted partially: SageGlass LightZone, compared to the basic SageGlass product, can be divided
into up to three independent areas of tinting, which provides more precise solar control and an
excellent interior color rendering; SageGlass Harmony features more gradual tint transitions and

‘enhanced biophilic design.

Home Projects Products Folders Feed

https://www.archdaily.com/957605/more-daylight-but-less-glare-and-heat-how-does-automatically-tintable-glass-work  3/7



22.4.2021 More Daylight but Less Glare & Heat: How Does Automatically Tintable Glass Work? | ArchDaily

The benefits of SageGlass extend beyond lighting control. The tinting works to maintain pleasant
indoor temperatures, admitting just enough solar heat energy to maintain comfortable indoor
conditions and reducing the need for heating, air conditioning, and artificial lighting. In turn, the
elimination of shading features such as blinds and shades reduces the frequency of maintenance,
which then saves costs. Altogether, these properties can also help obtain energy and sustainability
certification, including LEED, BREEAM, etc.
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SageGlass has been used in a wide variety of projects, including Saint-Gobain’s own office building
in Paris, France. As stated by the architects, glass “remains an emblem of Saint-Gobain’s traditional
activity and thanks to its crystalline architecture, the tower emphasizes its aesthetic qualities and
its properties of light transmission, thermal insulation, and low emissivity,” Through the use of
SageGlass, the tower’s offices, greenhouses, and reception areas enjoy strong natural lighting while
exemplifying environmental concerns and maximized energy efficiency. Beyond this tower, other
projects that utilize SageGlass—of which there are over one thousand—include: the Nestlé
Headquarters in Switzerland, Tombola in the U.K., Weitblick in Germany, Ashford Castle in Ireland,

and Bowie State University in the U.S.
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Northern Powerhouse Rail | The technology driving ‘most complex’ project in the world

21 APR, 2021 BY CATHERINE KENNEDY

The Northern Powerhouse Rail (NPR) project will use digital twin technology to facilitate the efficient

construction of the "complex” rail project.

NPR director Tim Wood told a Bentley Systems TwinTalk webinar that he would “very much” like to

see the project used as a “live lab” for the technology.
“Ultimately what that will do is allow us to test a lot of our theories as we build the railway;” he said.

“We will face many issues but I want to make sure we've already crystalised those issues because we've
built them on the laptop. So we understand them and can put early mitigation plan in place. We can't

afford to have a programme with stops and starts because we're still trying to solve those issues.”
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Digital twin technology involves building a digital replica of projects which, Wood explained, would
allow elements of the NPR network to be "examined, altered and tested without interacting with it in

the real world".
The complexity of the project could make this an invaluable approach.

“We've thought about really difficult rail schemes before but one thing I can assure you is NPR is the
most complex rail scheme I have ever seen certainly in this country and probably in the world,” Wood

said.

“It’s the mix of existing and new lines and it’s the fact that HS2 compatible services will run on the
NPR lines and vice versa. It’s about the power, the re-control of those trains and making sure the

timetabling works and that you have the resilience and reliability in the network to run those services."

At the request of the Department for Transport (DfT), in February Transport for the North (TfN)
agreed to delay submitting the business case for NPR until the Integrated Rail Plan (IRP) has been
published.

At the time, former TN chief executive Barry White said that the IRP will allow a greater

understanding of the government’s plans for HS2 and how it might integrate with NPR.
Meanwhile in March TfN bosses agreed a final preferred route for the NPR network.
This includes plans to connect Sheffield to HS2 and on to Leeds.

The route remains unchanged from the initial preference submitted in November last year, but TfN
has now formally written to the government with its official plan for rail investment over the coming

decades.

It has called for the government to commit to the "full, transformational vision" for both NPR and

HS2.

Like what you've read? To receive New Civil Engineer's daily and weekly newsletters click here.
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UK needs ‘immediate’ programme of rail electrification to hit net zero goals

22 APR, 2021 BY ROB HORGAN

The UK needs a programme of rail electrification to be implemented “immediately” in order to meet its

revised net zero commitments, according to 17 rail industry bodies, businesses and campaign groups.

An open letter to transport secretary Grant Shapps says that it “will be impossible to decarbonise rail

without further electrification”.

The calls for electrification come after the government committed to reducing the UK’s carbon

emissions by 78% by 2035.

The letter is accompanied by a new report Why Rail Electrification? which sets out why — even with
the development of clean new technologies like battery and hydrogen trains — the industry will be
unable to decarbonise the rail network to the extent required without significant further

electrification.
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There is currently no significant construction of electrification schemes authorised in England, with

just 251km of track electrified in the Britain since 2019.

According to Network Rail, to decarbonise the network, 13,000 single track kilometres — or around

450km a year - of track will need to be electrified by 2050 in order to achieve Net Zero.

Railway Industry Association (RIA) chief executive Darren Caplan said: “It’s great to launch the Why
Rail Electrification? report today, as part of RIAs RailDecarb21 campaign - calling on the Government
to support efforts to decarbonise the rail network ahead of the COP26 Conference in Glasgow later

this year.

“The report clearly shows the rail industry will be unable to decarbonise the network without a rolling
programme of electrification. As RIA has demonstrated in recent work, electrification in the UK can
be delivered affordably, at up to 50% the cost of some past projects, if there is a long-term, consistent,

profile of work rather than the current situation of boom and bust.

“Crucially, a rolling programme of electrification needs to start now if the Government is to hit its Net
Zero obligations, and if the railway industry is not to lose capability and expertise from the current
hiatus in activity. Also, by committing to electrification immediately, UK rail could be a world leader,
creating and sustaining green jobs, investment and economic growth at a critical time for the UK

economy as we all seek to build out of the Coronavirus pandemic.”

Report Lead Author David Shirres added: “The Why Rail Electrification? report complements
Network Rail’s Traction Decarbonisation Network Strategy by explaining why electrification is both a

future-proof technology and a good investment.

“If Britain is to decarbonise, transport has to be weaned off petroleum for which the only zero-carbon

alternative is electricity.

“However, electricity can only be transmitted to fixed locations and then converted into another form
of energy for on-board storage. This significantly limits a vehicle’s power and range. In contrast,

electric trains collect electricity on the move from fixed current collection systems and feed it straight
into their motors without any energy conversion losses. Hence, they ofter efficient high-powered net-

zero carbon traction with large passenger, freight, and operational benefits.
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“It is hoped that this report, which is supported by rail businesses and professional engineering
institutions, will be read by decision makers to enable them to understand exactly why rail

electrification offers such advantages”

Network Rail’s Interim Traction Decarbonisation Strategy shows that to reach net zero by 2050, the

UK will need:

e 11,700km of track to be electrified
® 900km for hydrogen trains
® 400km using battery trains

¢ 2,300km where multiple options are available

Signatories of the open letter:

—

Campaign for Better Transport

2. Campaign to Electrify Britain's Railway

ad

Civil Engineering Contractors Association

4. Electrical Contractors’ Association

w

. Institution of Mechanical Engineers

6. Logistics UK

~1

. The National Skills Academy for Rail

o

. Northern Rail Industry Leaders
9. Permanent Way Institution
10. Rail Alliance

11. Rail Delivery Group

—_

2. Rail Forum Midlands

—

3. Rail Freight Group

14. Railfuture

15. Railway Industry Association
16. RSSB

17. Urban Transport Group

Like what you 've read? To receive New Civil Engineer s daily and weekly newsletters click here.

Related articles
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