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Aims

To enable students studying construction related programmes to analyse, apply,
investigate and evaluate scientific principles and the properties and behaviour of
materials in construction related situations.

To provide a basic knowledge of the scientific principles that underpins the structure
and properties of materials used in the construction industry.
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To develop an understanding of the principle characteristics and properties of
construction materials.

To analyse, apply, investigate and evaluate scientific principles relating to the
behaviour of materials in construction related situations.

To examine those factors which affect a materials performance leading to their
deterioration.

To examine how materials may be modified to change their properties and
performance.

Learning Outcomes

After completing the module the student should be able to:

1 Explain the properties of materials justifying the reason for their selection and their
effect on the design of buildings and installations.
2 Investigate and apply scientific principles as they apply to construction, structural,

environmental and services operations and determine comfort levels in the design
and use of buildings.

3 Apply standard methods to predict the structural behaviour of materials and
summarise how the basic principles of structural mechanics and fluid mechanics
affect the design of structural members and services installations.

4 Perform a range of experiments associated with the above scientific principles and
services, recording, treating and analysing results.

Learning Outcomes of Assessments
The assessment item list is assessed via the learning outcomes listed:

ENVIRONMENTAL 1 2 3 4
SCIENCE REPORT
MATERIALS REPORT 1 2 3 4

Outline Syllabus

Considers the important properties, design criteria and the specification of materials
and uses of concrete, metals and alloys (including amongst others, iron, steel, zinc,
copper, brass, aluminium and lead), timber and timber products, clay products
(bricks and tiles), plastics and other man-made materials, coatings and finishes
(including paints and renders), insulation materials, vapour and damp-proofing
barriers.

The application of scientific principles relation to thermal properties of materials, heat
losses and heat gains, heating and ventilating, illumination (natural and artificial),
sound transmission, refrigeration and air conditioning, fluid flow (hydrostatics and
fluid dynamics) in determining comfort levels.

The application of the basic scientific principles underpinning the provision of

services to a building or engineering project in terms of, water supply and
distribution, gas supply and distribution, electrical supply and distribution, chemicals,
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fluids and oil distribution and the safe and effective disposal of waste products.

Consideration of the structural behaviour of construction components and the way in
which materials behave in structural terms depending on, how they are used, how
they are loaded and the inherent properties of the material. A good working
knowledge of how materials are used is needed in terms of how they behave when
used as: beams, columns, structural frames, pads and machinery bases, floors,
timber, steel and concrete, bridging brackets, supports to equipment tanking and
pressure vessels.

Modelling of scientific problems will be covered through a range of experiments
associated with scientific principles and services. This will require the necessary
calculations associated with these experiments and drawing of conclusions about the
results.

In considering the above includes the need for maintenance and eventual
replacement in terms of energy efficiency, environmental issues such as renewable
resources and sustainable construction, and environmental issues relating to all of
the above. Appropriate attention should be given to health, safety and welfare
arrangements throughout the delivery of this module.

Learning Activities

The module is based on a lecture programme, supported by films, videos, slides and
visits to laboratories will be used in support of this programme.

Work should be practically applied, relevant to the work technologists in the
construction and property sector, and teaching strategy should not be too theoretical.
The module contains some laboratory, experimental and practical work and students
should develop a competence in using scientific equipment, recording and analysing
results. An active learning approach is preferable to the traditional approach.
Performance grading and assessment will depend on how well the student applies
the knowledge and techniques developed in their studies and not on the recollection
of facts and figures. This is particularly the case in the laboratory work where the
emphasis will be on the manipulation, interpretation and analysis of the data and not
on its simple recording and reporting.

Exercises can be used in the early part of the module as a diagnostic device but
should not contribute to the grading performance.

In-course assignments may be used in this module, but where possible, should be
linked to development of the module or other modules in the programme.
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Notes

The module is designed to provide the student with a sound basic understanding of
the characterisation and behaviour of the principal materials used in construction and

also the application of scientific principles to environmental issues within

construction. The module explains the principles on that the properties of all
materials are foundered, and the factors that affect their behaviour and selection for
use in construction. The module includes the basic tests that are required to assess
the most important properties and qualities of the principal materials used in
construction. Consideration is given to the environmental, health and safety issues
relating to the use and selection of materials used in the construction and services
provision of buildings.
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