
The Theatre Royal Modernisation
Modernisation of the Theatre included extending the auditorium 
circle by 3 metres and reshaping to allow lighting engineers to 
operate from the auditorium to the sides of the stage. 
Strengthening of the existing structure & entrance façade had to 
take place to allow the installation of a continuous steel balcony 
with back light advertising boards and canopy.

TSI Structures Ltd.                                             
35 employees
3 Advance Steel seats
Specialist in Steelwork design, detailing, fabrication & erection.
In-house design team who can provide the full design & build

services and are always willing to assist with development of
your project if required.

Current turnover in the region of £5m and a monthly output of
approximately 350 tonnes of fabricated steelwork.

Typical Projects include: Factories, office blocks, schools, 
hospitals & car dealerships, to complete business parks. 
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Challenges

Solution

The installation of approximately 30 tonnes of 
steel into an existing 1930’s theatre building
The extension of the circle balcony 
The original 1930’s trusses and spliced beams 
sloped and raked at different angles
Auditorium floor sloped and the walls for fixing the 
circle continuation were curved

Software : Advance Steel

Easy modelling of complex structures 

Transfer of ACAD poly lines into curved 
and faceted beams

Simple plotting of the survey information 
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The circle balcony was detailed and manufactured in 
small sections to allow us to manhandle. These 
members were then temporarily bolted into position 
until all steel elements were in position. Final levelling 
could then be completed.

Once all steel handrail support beams and floor plates 
were in the correct location, the entire balcony frame 
was site welded together.
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Creation of the hand railing support beams 
was only possible thanks to Advance steel’s 
ability to transfer ACAD poly lines into 
curved and faceted beams, as the architect 
had only given a single outline of the circle 
in 2D, this was of great importance. 

Using the offset and polar array commands, 
combined with Advance steel’s, shorten at 
UCS and UCS at object were vital through 
out this project.
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The original 1930’s structure was 
extremely complex, new steel 
members had to be modelled to 
match the existing structure.

These cranked beams at the new 
circle end then had to include a 6°
chamfer for the soffit and then 
match the new circle radius with a 
tilt towards the stage of 15°.

Advance Steel’s ability to easily add user defined sections 
into the data base was of great importance as most of the 
existing auditorium structure was either large plated girder’s 
over 2 metres deep or 1930’s iron work riveted beams.
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One of the most challenging aspects of the installation of the 
balcony steel was supporting the existing structure above this 
area. This was done with a twin 254UC frames that would 
eventually support the existing buildings floors and the entire 
upper façade over a 13 metre length. Openings were required 
at 1st floor level for access onto the balcony and at ground 
floor level for the box office ticket collection desks.

TSI Structures Ltd. Norwich, Norfolk, UK

Duct penetration steelwork was installed at 
many levels to allow state of art ventilation 
systems to be installed. 

Finally load arrest beams were erected in the 
crawl space above the auditorium dome 
ceiling for the support of lighting rigs to be 
mechanically lowered and adjusted to suit 
the stage performance.
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The triad vectors were plotted into Advance 
Steel with ease, as it is seamlessly spliced 
onto the classic ACAD base thus allowing us 
to use tried and test ACAD data input 
methods.
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The surveyed position of the existing beams which 
included their slope, level and location all related 
back to a grid system were ascertained using a total 
station and standard surveying equipment; these 
coordinates and level positions were then turned 
into triad vectors.
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Advance Steel was a key element in enabling us to achieve 
the required delivery, due to its ease of modelling complex 

structures and environments. 
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