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Figure 1
Parkside Building: front view

Introduction
The Parkside Building provides a state-ofthe-art home for the Birmingham Institute
of Art and Design (BIAD), incorporating
a media centre with TV, radio and
photographic studios and marks the ﬁrst
step in creating a multi-million pound
centre of excellence. BIAD, founded in
1843, is one of the most established and
signiﬁcant centres for jewellery, art, design,
and architecture education in the world.
The new £62M facility opened its doors to
students in September 2013.
The 18,310m2 building (Figure 1) is the
ﬁrst phase of Birmingham City University’s
new £180M City Centre Campus, and is
a key component of the redevelopment
of Birmingham’s Eastside which forms an
integral part of Birmingham’s development
strategy as outlined in the Big City Plan1.
The project started life in 2008 as the
new City Centre Campus, originally to
be built on the New Canal Street site in
front of Millennium Point. This site was
subsequently earmarked for the Birmingham
Terminus for High Speed 2 and hence
Birmingham City University needed to ﬁnd an
alternative location. A smaller site adjacent
to Millennium Point was found with potential
for future expansion to the east. This site
became Phase 1 of the new campus and is
now known as the Parkside Building, housing
the BIAD faculty and media centre.
The architectural design developed
by Associated Architects is open and
expressive echoing the BIAD ideals. The
design’s use of bold, clean lines and dramatic
forms is reﬂected in the structural solution.
The structural form was governed by
the requirement to create large studio and
theatre spaces at the lower level, with the
two central studios extending through two
ﬂoors to provide 8m high clear span spaces.
Large transfer beams were provided at
ﬁrst and second ﬂoor levels to allow a more
efficient column grid to be adopted for the
upper levels.
The main structural frame was built
using in situ reinforced concrete. Exposed
concrete soffits in the workshops and
classrooms provide thermal mass to assist
with the environmental control and also
contribute to the architectural aesthetic of
clean and functional lines.
The steelwork subcontract also included
a steel bridge structure that forms a link
between the new building and the existing
Millennium Point building, a distance of 34m
(Figure 2).
The building was designed and
constructed using BIM technologies,
which have not only improved the quality
and speed of construction, but have also
provided Birmingham City University with
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cutting-edge facilities management and
maintenance capabilities; providing enhanced
opportunities for the future management of
the new City Centre Campus.

Concept design stage
Ramboll developed the structural
engineering design as part of Birmingham
City University’s design team, led
by Associated Architects. After the
appointment of the main contractor
(Willmott Dixon) both Associated Architects
and Ramboll were novated to the contractor
to complete the detailed design.
In the original brief from Birmingham City
University for the New Canal Street site in
2008, there was no mention of the term
BIM. However, the client had stated in their
vision for the development that the project
should ‘be an exemplar of best practice’.
This emphasis on using ‘best practice’ and
the latest technology was a fundamental
part of Ramboll’s successful submission for
the provision of structural design services,
which was founded on the development of
a single 3D model from Stage D onwards.
During the early design stages for the
City Centre Campus project, the architect
made extensive use of 3D modelling
which demonstrated to the client the
particular advantages it gives with regard to
visualisation. In parallel, Ramboll developed
a structural model of the New Canal
Street scheme which allowed the complex
geometry of the structure to be understood.
When the project restarted on the new
site, the client emphasised the requirement
for adopting BIM in a way that was not
only compatible with future facilities
management needs, but also allowed for
the potential linking of building data across
the client's substantial property portfolio.
Autodesk’s Revit platform was chosen by
the design team as representing the best
opportunity for ensuring a compatible BIM
model in the longer term, as Revit was
clearly a well-supported system which could
easily be imported into packages such as
Autodesk Navisworks, but at the same time
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Figure 3
Section through combined model

was developing improved interfacing with
structural and services analysis packages.
An in-depth BIM Protocol document was
created by Associated Architects with
input from the rest of the design team;
this document set out standards and
deﬁned clearly the protocols for issuing
models, the frequency of model issues,
ﬁle and object naming conventions and
BIM responsibilities.

Approach to delivery of
concept design
Ramboll produced the Structural BIM using
Autodesk Revit Structure and carried out
clash detection exercises with other design
team members using Autodesk Navisworks.
The existing Millennium Point building was
modelled in Revit to aid with the connection
detailing between the two buildings.
During RIBA Stages C and D, various
structural solutions were developed and
considered. Options included a reinforced
concrete frame, a steel frame with
composite metal decking and a steel frame
with pre-cast concrete panels. The 'design
options' function within Revit was found to
be a useful tool for generating a number of
simple models in parallel, but soon became
difficult to manage when more detail was
added, because section assignments etc.
had to be copied across between models.
During the course of the design and

construction of the Parkside Building
there has been signiﬁcant progress in the
accuracy and efficiency of data transfer
between structural analysis packages and
the Revit software. Ramboll's team of CAD
technicians have developed techniques
to signiﬁcantly reduce the amount of time
required by the project structural engineers
to set up the analysis models, as the
majority of the building data can now be
imported directly from the Revit model.
Following its appointment as main
contractor, and the novation of the
architectural and structural designers,
Willmott Dixon employed Excitech as a
BIM Consultant to provide advice on all
aspects of BIM. This included guidance on
its use during the construction phase and
in understanding how the data provided by
the design team could be taken forward
into the facilities management software
in the control of operational requirements
and scheduling of maintenance. Various
vehicles for parametric data capture were
explored outside of the 3D design model,
including the potential for laser scanning
of reinforcing-bar layouts in situ prior to
casting of concrete, and the laser scanning
of services prior to the erection of ceilings.
An economic and practical alternative was
later agreed which involved taking photos
of the completed services which were then
tagged to the combined model.
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Figure 2
Early image of link
bridge structure
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Figure 4
Lecture
Theatre: extract from
combined services
and structural model
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Construction phase
During the construction phase, the client’s
Estates Department retained an in-house
BIM coordinator. This gave a focal point for
all technical BIM issues and meant that as
the project progressed, it could be more
focused towards the end goal of providing
the combined model for use – within this
project and across the wider Birmingham
City University property portfolio. At this
stage, there were various discussions about
which facilities management package to
utilise. The ﬁnal decision on the selection of
this software was resolved approximately
one year after the commencement of
the construction works. The client has
proceeded with Autodesk BIM 360 Field to
carry out facilities management operations
and the design team’s models have been
mapped and embedded with the data
required, to enable the client to efficiently
manage the facility during the life of the
building. From a structural engineering
perspective, the embedment of data within
the model for use after the completion
of the construction works was relatively
straightforward, as a comparatively small
number of ﬁelds were required to be
included within the model compared to the
architectural and building services models.
The BIM Protocol documents prepared at
an early stage in the project by Associated
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Architects were carried forward into the
construction phase with amendments to suit
the BIM processes requested by Willmott
Dixon. The documents were also adapted to
reﬂect developments in knowledge that had
been gained through the concept design
stage. Information relating to modelling
responsibilities was added, in order to
determine which party was best placed to
review the clashes that were being ﬂagged
up during the pre-construction clash
detection exercise. From the outset, it was
decided that producing a ‘clash-free’ model
would not be feasible, and that to aim for
‘clash-resolved’ would be more realistic. To
this extent, clashes remain in the model, but
were recognised and accepted. Examples
of accepted clashes included radiator
pipework passing through ﬂoors; these
would have required many hours of work to
remove from the model by cutting out small
holes at every occurrence.
The design team and main contractor
held weekly clash detection meetings
which involved reviewing the combined
Navisworks model (Figure 3) and
associated clash reports and agreeing
the approach to dealing with any issues
that had been detected. These meetings
were extremely productive and virtually
eliminated clashes and co-ordination issues
on site.

Ramboll’s structural engineering team
had been using Autodesk Revit Structure
to create building models for a number of
years prior to the commencement of the
project and hence had a high degree of
familiarity with the software. However, the
majority of previous project experiences
had not included the integration of
architectural and building services models
throughout the design process. The
combination of the three principal models:
Architectural (Associated Architects);
Structural (Ramboll) and Building Services
(Arup) led to a greater level of coordination
at an earlier stage of the project, which
in turn led to fewer issues in the clash
detection assessments (Figures 4
and 5). Whilst a number of previous projects
involved the production of a coordinated
model across disciplines, the combined
model for the Parkside Building was the
ﬁrst to require the need for speciﬁc data
to be embedded for use, for facilities
management purposes.
The method of assembly of the structural
model was adapted to suit the requirements
of the structural analysis software. This
included modelling columns as discrete
elements from ﬂoor to ﬂoor. Steelwork
elements were also carefully inserted so
that key nodes aligned, ensuring that load
paths were correctly modelled.
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Figure 5
Illustration of
combination of structural
and services models of atrium

Lessons learnt

• Prior to commencement of the project,

The Parkside Building project provided an
excellent opportunity for the development
of cross-discipline modelling processes
for BIM data that is to be used not only for
construction purposes but also for facilities
management purposes. Key lessons learnt
included the following:

early clash detection was perceived as
a key advantage of proceeding with the
combined multi-discipline 3D model.
However, the clash-detection software
was found to be excessively detailed in
some instances, in particular at wall to ﬂoor
junctions where multiple elements collided.

Detailed ﬁltering was required to allow the
signiﬁcant clashes to be brought to the
fore. In this way, an initial list of clashes in
the thousands could be condensed down
to a few dozen ’important’ clashes. Once
this problem was overcome, the successful
application of clash-detection software
during the design phase resulted in very
few clashes actually occurring during
the construction phase. The key lesson
learnt was that by setting the ﬁltering
requirements early on in the clash detection
phase, an efficient process could be
implemented
• The high level of coordination achieved
prior to the commencement of the
construction phase also resulted in very few
modiﬁcations to the design being required
by the specialist design sub-contractors,
as they were able to gain a fuller picture of
the geometric parameters at all stages of
procurement and construction
• The efficiency of the BIM process was
signiﬁcantly enhanced through regular team
interaction, particularly through weekly BIM
coordination meetings. The time spent in
these meetings was more than offset by
the beneﬁts realised from the high level of
design team collaboration on this project
• The BIM protocols also resulted in
improved communication of building
design and risks. The BIM data was used
throughout the course of the construction
phase to communicate the design and
construction intent of the building (Figure 6),
in particular through the use of the model
for site inductions and brieﬁngs, in addition
to the improved level of sub-contractor
understanding of the project requirements
from the coordinated BIM data
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Figure 6
Comparison of
computerised and photographic
images in atrium
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• There are potential issues with regard to
the contractor and their sub-contractors
being fully conﬁdent of the accuracy of
the information provided from the models.
The ability of the models to interface with
software used by the contractors and
sub-contractors, however, has proved that
these issues can be overcome through
the trust developed between all members
of the project team (by working as part of
in an integrated supply chain). In addition,
recent advances in software compatibility
have resulted in improved communication
between software packages
• The ﬂexibility and adaptability of the 3D
model allows the client far more scope
for introducing late changes to the room
layouts, with a considerable reduction in
the time spent on alterations to general
arrangement drawings and sections which
are generated automatically from the
model. However, key design freeze dates
need to be maintained, as late changes
can have a negative knock-on effect on
structural analysis and reinforcement
detailing, resulting in the potential for
abortive work and revisions to calculations.
Careful checking is required throughout the
progress of the design to ensure that earlier
models remain relevant and that the impact
of late changes on the structural behaviour
is minimised
Conclusions
The incorporation of the client’s BIM
requirements on the Parkside Building
(Figure 7) led to numerous instances of
added value being realised throughout the
course of the works, including the following
key examples:

• Signiﬁcant reduction in clashes on site.
Clash detection techniques were used on
the combined models from early stages of
the project (from RIBA Stage C) through to
the completion of the production information.
The combined models initially comprised
architectural, structural engineering and
building services models; the combined
models were expanded during the
construction phase to incorporate subcontractor models that were also coordinated
to manage clashes between elements
• The 3D model is simpler for non-technical
project stakeholders to understand. Problem
solving and design decisions can be reached
much faster when presented in 3D
• A complete combined model, handed over
on construction completion, will aid the
facilities management team with building
maintenance
• The combined project model can also be
used for other required analysis, including:
Environmental Assessment (day lighting,
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"The efficiency of
the BIM process
was signiﬁcantly
enhanced through
regular team
interaction"
temperature, air quality etc.), CFD wind
modelling for loading, façade engineering
and student/staff pedestrian comfort factor
assessments
• Modelled items can be digitally tagged
with the relevant information to facilitate
future maintenance. For example: modelled
door handles would carry information such
as manufacturer, model number, contact
details etc. More detailed architectural and
engineering drawings and speciﬁcations
can also be tagged in this way, thus avoiding
over-complication of the master 3D model
• The combined project model can be
moved into a 4D (time) and 5D (cost) model
to provide for maximum beneﬁt when using
the same or similar software. Beneﬁts
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Figure 7
Parkside Building: complete

include a far greater level of cost and
time prediction. Enhanced visualisation of
programme and costs with spin-off beneﬁts
including improved Health and Safety/
toolbox brieﬁngs and analysis of cash ﬂow
• Depending on the project speciﬁcs, laser
scanning and the incorporation of the postprocessed data within the project model
can provide signiﬁcant beneﬁts
The client’s aspiration for ‘state-of-theart’ and ‘exemplar’ technologies was
successfully achieved as a result of all
members of the project team taking a
ﬂexible and proactive approach to BIM.
The client’s role within the project team in
encouraging all parties to incorporate the
latest technologies, and the willingness of
all parties to be adaptable, were key to the
success of the project.
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