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1 -Foldak?le air tight pamt}on added between crape_rails to allow functioning Mass Properties Area to end of Main Hall 1 - Cathedral glazing raised to allow ground floor FFE installation and privacy to Main Hall 1- Stair access modified through plant area to allow access down from above for plant servicing but also to allow fire escape in absolute emergency scenario 1 - Stair access removed from plant well to give optimal weatherproofed solution 1- Additional fire escape exit added to end of plenum/service void to allow building control compliance 1 - Generators and all heavy plant removed from main roof structure to allow reduction in steelwork & supporting costs
g-‘Ricr)nngslarl‘Z?epalipg:u?ioxelsrt‘taail:ir?;:s‘?urglrlgfcﬁg;mr;?alluwing increase in chamber size 2 - Stair location centralised to allow escape from store room in event of fire. 2-Plant rooms redesigned to accept new ground floor generator strategy 2 - Plant areas rearranged for optimal distribution strategy around structural and architectural designs 2 - Building facades redesigned to both planning commentary and value engineering exercise
4-Electrical risers added to allow generator compound to be sited at ground floor level
5-Revised EMC EGSE Staircase to single direction to allow more useable width to EMC EGSE and central escape location from store room above 3 - TVAC Office location amended and door access added to gantry area 3- Mezzanine deck level corrected
6-Lobby created to form protected stair for fire escape strategy
7-Exit door to Clean Room 1 Required to comply with fire strategy 4 - Office floor structure redesigned to support client vibration requirements 4 - Breakout dining area added above front entrance space
8-Delivery shutter added to TVAC Chamber Plant area
9-Pass door added to side of TVAC for building control compliance 5- Servicing strategy amended to allow space to rear of TVAC and TVAC delivery

10-Moveable privacy partition added below crane rail height to allow Clean Room 2 to be closed off visually

11-Riser locations added to allow generator to be moved to ground floor location

12-Seismic Block updated to sub consultants sizings

13-Increased control room size as per Stage 3 commentary

14-Single width stair access to clean stores to allow more space for racking and simplified layout of Clean Store below
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A Building Section - Left to Right - Main Office Blocks - Cleanroom Space to TVAC - Main Spine Corridor - 1ISO6 Cleanroom

Building Fabric

The building is designed to respond to the science

that it contains. The ground floor has a solid concrete
slab which facilitates glass smooth transfer floors
within the cleanrooms and resistance to vibration. The
superstructure is formed of steelwork which creates an
exoskeleton around each chamber. Individual chamber
walls are formed of differing materials dependent on
their unique needs, ranging from copper cassettes, to
bunker like concrete panels or lightweight aluminium
honeycomb panels.

The outer skin of the building is formed from panellised
panels packed with stone wool insulation with sealing
gaskets. This approach allows modification and removal
to change equipment configurations or later add to the
buildings fabric. A GRP floorslab creates a deck for the
plant space above ceiling and offsite manufactured CLT
slabs complete the upper floors. Extensive coordination
via Revit with both equipment and building fabric
subcontractors allowed the building to be built at
speed, even during a global pandemic.

A Onsite 3D photography during construction
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A NSTF Building Exterior A Engagement via Virtual Reality Headset
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A Structural frame - Revit model

Working through Covid-19 Virtually

The Covid-19 pandemic occurred during the construction
period of the building, however coordination and site works
were able to continue using digital measures. BIM models
from all consultants and equipment manufacturers were
federated weekly and linked to onsite 3D photography on a
daily basis. This allowed the team to the track progress during
the build remotely without attending site.

Virtual reality was used to walk through various spaces, detect
clashes and find solutions without putting site staff at risk with
additional design team presence. Extensive use of BIM with
subcontractors also allowed the elimination of superfluous
structural support and optimisation of the materials used on
site to minimise waste.
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A Architectural/MEP/Structural coordination model

A MEP strategy - Revit model
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Doors For Godzilla

The scale of the NSTF was hard to convey in drawings,
so in both user and sub-contractor consultation, virtual
reality was used to demonstrate how large the building
would actually be. Using a VR headset, we were able to
show how the spaces would work together, what the
views and vistas for scientists inside would be and also
show the scale of the challenge to those bidding to
work on the project.

One sub-contractor commented that the 10 x 12m
chamber doors must be for Godzilla rather than a
satellite showing the massive scale of the design.

The use of the VR headset continued during
construction to explore the daily site photography and
to help to close out challenging design issues where
physical access was limited.

A TVAC Chamber Size Comparison Courtesy of RAL Space

Assembly

The building was conceived as a flexible shell around
which scientific research could evolve. RAL Space has,
over a number of years, increased their capacity to have
larger, more sophisticated equipment, however to stay
ahead the building would need to be flexible enough for
the latest innovations to be integrated.

More than 40 individual suppliers models linked
together to form the final NSTF BIM model with each
piece being designed to fit together but be flexible to
be retrofitted in future. Even the large TVAC chamber
was detailed in modular sections which were shipped
by boat and then via the A34, closing the motorway
temporarily to allow them to be delivered. Once onsite
they were bolted back together.

Floors, MEP modules and facade panels all followed this
ethos, limiting the need for construction on site.
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