CAREERS THROUGH MATHS: ARCHITECT

JOB DESCRIPTION

An architect is a licensed professional who plans, designs, and oversees the
construction of buildings, ensuring they are functional, safe, sustainable, and
aesthetically pleasing. Their daily responsibilities are diverse, encompassing initial
client consultations, site analysis, and the creation of detailed design proposals. They
produce a comprehensive set of technical drawings and specifications using
specialised software, which are used for securing planning permission from local
authorities and for contractors to build from. The work environment is a hybrid of
office-based design work, collaborative meetings with engineers and clients, and on-
site visits to monitor progress and ensure adherence to design specifications and UK
Building Regulations.

Mathematics is central to every stage of an architect's work. It begins with the initial
feasibility studies, where they calculate site areas, plot ratios, and gross internal floor
areas to determine what can legally and viably be built on a plot of land, governed
by local council policies. During the design phase, precise mathematical calculations
are essential for developing structural concepts, ensuring spatial configurations work
ergonomically, and modelling environmental performance. For example, calculating
the required width of a staircase in a London residential conversion must comply with
the UK's Approved Document K, which involves specific formulas based on
occupancy.

The role extends beyond pure design into project management, where architects
apply mathematical principles to create project programmes, track budgets, and



quantify materials for bills of quantities. They must solve complex problems, such as
aligning a new structure with existing infrastructure or designing a building that
minimises energy consumption, which requires a deep understanding of geometry,
physics, and algebra. Ultimately, an architect uses mathematics as a fundamental
language to translate a creative vision into a buildable, safe, and compliant physical

reality.

HOW MATHEMATICS IS USED

* Geometry and Trigonometry: This is the most frequently used mathematical
area, essential for form-making, spatial planning, and technical drawing.
Architects use geometric principles to create floor plans, elevations, and
complex 3D forms. Trigonometry is crucial for calculating roof pitches,
determining the angles for non-orthogonal structures, and setting out curves and
arcs on site. For instance, designing the iconic curved facade of The Shard in
London required precise trigonometric calculations to define the angle of each
glass plane and ensure they fit together perfectly. Similarly, calculating the area
of an irregularly shaped plot in a city like Bristol for planning submission relies
on breaking the shape down into a series of triangles and using trigonometric
functions to find the total area.

Algebra and Calculus: Algebra is used constantly for solving proportional
problems, such as scaling drawings up or down, and for manipulating formulas
embedded in building regulations. Calculus is applied in more advanced
modelling, particularly for environmental design and structural analysis.
Architects use differential calculus to analyse rates of change, such as calculating
the optimal thickness of insulation to maximise energy efficiency while
minimising cost, a key concern under UK Part L. regulations. It is also fundamental
in understanding and designing complex curved structures, where calculus
helps determine volumes, surface areas, and stress points.

Statistics and Probability: Architects use statistics to inform their designs based
on demographic data, environmental patterns, and user behaviour. When
designing a new residential quarter in Manchester, an architect might analyse
census data to understand typical household sizes and compositions, ensuring
the mix of apartment sizes is appropriate. Probability is used in risk assessment
for projects, helping to quantify the likelihood of certain events, such as ground



instability on a brownfield site, which influences foundation design and project
costing.

Financial Mathematics: A significant part of an architect's duty is to ensure a
project is financially viable for the client. This involves detailed cost planning,
budgeting, and life-cycle costing. They perform calculations for cost per square
metre, value engineering to reduce expenses without compromising quality, and
calculate the long-term financial return on investments in sustainable
technologies like solar panels or heat pumps, considering UK government
incentives like the Boiler Upgrade Scheme.

Statistical and Analytical Methods: Data analysis is increasingly important in
modern architecture, particularly with the rise of BIM (Building Information
Modelling). Architects analyse vast datasets embedded within a BIM model to
perform clash detection (ensuring structural beams don't conflict with plumbing),
simulate energy performance using software like IES VE, and optimise material
quantities. This data-driven approach allows for more accurate forecasting of a
building's performance, reduces waste, and helps meet sustainability targets like
those required for BREEAM certification in the UK.

KEY SKILLS & TOOLS

Skill/Tool Application

BIM software (like Revit) is a 3D model-based process that contains
intelligent data. Mathematically, it is used to automatically calculate

Building . o
. areas, volumes, and material quantities. It performs automated
Information . . . . . .
. clash detection using geometric algorithms and can run simulations
Modelling (BIM) s o
for structural loads and energy efficiency, which is now a
requirement on most UK public sector projects.
Used for creating precise 2D technical drawings and 3D models.
Every line and curve is defined by mathematical coordinates.
CAD Software Architects use CAD to apply geometric constraints, calculate
(AutoCAD, Rhino) dimensions with absolute precision, and create complex NURBS

surfaces for innovative designs, such as the roof of the Eden Project
in Cornwall.



This tool uses mathematical modelling to simulate a building's

) environmental performance. Architects input data to calculate
Environmental . o .
. energy consumption, carbon emissions, daylight factors, and
Analysis Software . . o . ; .
overheating risk. This is critical for complying with the UK's Future

(IES VE) . .
Homes Standard and producing the required Energy Performance
Certificate (EPC).
Used for computational design within BIM and CAD environments.
. Architects write scripts to automate repetitive tasks, generate
Programming

complex parametric forms based on mathematical algorithms, and
(Dynamo, Python) L L .
analyse large datasets within the model to optimise design

solutions, such as finding the most efficient structural layout.

Specialised equipment used during site surveys and setting out.

These tools use principles of trigonometry and geometry to
Laser Levels and . . .
accurately measure angles, distances, and elevations. This ensures

Theodolites L .

the building is constructed exactly according to the planned

position and level on the site.

Used to present mathematical and spatial data in an accessible way
Visualisation to clients and planning committees. These tools create immersive
Software walkthroughs from the model data, allowing stakeholders to
(Enscape, VR) understand the scale, proportions, and spatial relationships of a

design before it is built.

A core quality control method. Architects must continually perform
UK Building and check specific calculations to ensure compliance, such as U-
Regulations value calculations for thermal performance, ventilation rates,
Calculations staircase geometry, and accessibility requirements outlined in

Approved Document M.

Typical Pathway: The standard route to becoming a registered architect in the UK is
prescribed by the Architects Registration Board (ARB). It typically begins with strong
GCSEs and A-levels in Maths and Physics, followed by a five-year course split into
three parts. Part 1 is a three-year undergraduate degree (e.g., BArch) recognised by
the ARB and RIBA. This is followed by a year of practical experience in an
architecture practice. Part 2 is a two-year postgraduate degree (e.g., MArch).
Another year of recorded practical experience leads to Part 3, a final examination in
professional practice and management. Success in all three parts allows one to
register with the ARB and become a Chartered Member of the Royal Institute of British
Architects (RIBA). Career progression then moves from Part 1 Architectural Assistant



to Architect, then to Senior Architect, Associate, and ultimately Director or Partner.
Industry Demand: Demand for architects in the UK is closely tied to the construction
and property sectors. While sensitive to economic cycles, there is strong ongoing
demand driven by the UK's housing shortage, need for sustainable retrofitting of
existing building stock, and major infrastructure projects like HSZ2 and Thames
Tideway. The UK government’s focus on building safety post-Grenfell has also
created new roles. RIBA's Future Trends survey is a key indicator of workload
expectations, currently showing demand for skills in sustainable design and digital
proficiency like BIM.

Real-World Impact: Architects shape the very fabric of UK society, from designing
the homes we live in and the schools we learn in to the hospitals that care for us.
Their mathematical work ensures buildings are structurally sound, energy-efficient,
and accessible to all. Significant UK projects like the Tate Modern extension in
London, the Glasgow School of Art, and the Olympic Park regeneration have
transformed communities and boosted local economies. By applying mathematical
rigour to design, architects directly contribute to tackling national challenges such as
the climate crisis through low-carbon design and addressing the housing crisis by
creating high-quality, sustainable, and dense urban living spaces.
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