Company Profile 2016

Welcome to the Cambria 2016 Profile
We are Consulting Civil and Structural Engineers who
provide comprehensive services to the construction industry.
We deliver the right civil and structural solution for all our
projects, are commercially astute and aim to always exceed
our Client expectations.

Red Hyperlinks are active within pdf version. If this
is a paper copy, please visit www.cambria.co.uk to
review with links.
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Why Constructive Thinking?
Cambria staff take immense pride in being part of design
teams that are consistently delivering award winning projects
and we believe that we play a pivotal role in helping that
happen. Our Directors and Engineers challenge themselves
in all projects to find new innovative ways to improve the
design, reduce the risks and find extra value for the client.
To make this happen we need some key ingredients:
•

Highest quality MIStructE engineers.

•

Empathetic understanding of Architectural and MEP
requirements.

•

Open minded approach.

•

Staff training and CPD programme to ensure innovative
awareness.

Cambria are a consultancy that are evolving and redefining
the Consulting Engineers’ role to be more explanatory,
proactive and responsive. A service our existing clients will
testify to.
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About Us

About Us

1. Who We Are

Gary Mitchell
Director
T: 029 2009 3333
M: 07811 110888
E: g.mitchell@cambria.co.uk

Wynn James
Director
T: 029 2009 3333
M: 07854 584977
E: w.james@cambria.co.uk

About us
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2.1 Professional Memberships

About us
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2.2 Company Accreditations

About us
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3. What We Do
Our services can be broadly divided into three distinct areas,
corresponding with the usual UK construction process for
most kinds of development.

(1) Pre-Planning
Cambria actively encourages early consultant involvement
and our pre-planning advice can range from an informal view
on the likely acceptability of a new highway access, a formal
due diligence report on engineering viability, or right through
to full pre-planning services including the provision of a
Phase I Environmental Assessment, Flood Consequence/
Risk Assessment, Surface Water Drainage Strategy,
Transport Impact Assessment and Travel Plan.

(2) Pre-Construction
It is often the case that our clients have already progressed to
outline planning or independently developed their site location.
In our pre-construction phase, our services concentrate
on the discharging of planning conditions, preparation of
Civil / Structural / Environmental / Highways tendering
information, design development and contractor tender
evaluation.

About us

CAMBRIA Company Profile 2016

(3) Construction
It is imperative that our design information is clear and
concise and easily translated and delivered by the contractor.
The construction period is the critical time, where our
reaction to unforeseen changes or site parameters can be
the difference between a successful project and not. Whilst
this period typically sees the least amount of information
production, it is the time when we provide the highest levels
of support.
Our expertise is in a wide range of project sectors including:
•

Education – Primary and Secondary Schools, Colleges
and Universities.

•

Residential – single and multi storey developments
involving social housing, student accommodation, care
homes and private developers.

•

Retail – food and non-food retail stores, shopping centres
and retail parks.

•

Offices – single and multi-storey blocks for single and
multiple occupation.

•

Public Buildings – libraries, cattle markets, fire stations,
lifeboat stations, HQ offices.

•

Healthcare – Hospital alterations and extensions, GP
surgeries, pharmacies.

•

Defence – stores, training and recreation facilities,
medical and motor transport facilities.

About us
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4. Sectors
Commercial
We have a particular expertise in delivering the widest range
of developments for private developers where the key issues
are to be on time and within budget to help clients maximise
their profit margin. We have successfully delivered the widest
range of projects from entire business parks to individual
developments.

Residential
Most of our projects involve residential developments for
private and public sector clients who are looking to develop
their sites as economically as possible either to maximise
their gain or to simply be able to deliver new housing stock
within their available budget.

Defence
Our engineers have worked extensively on defence related
projects on establishments throughout the UK and also on
overseas bases such as Gibraltar and The Falklands. We
therefore have a thorough knowledge of the MoD’s project
execution requirements particularly those relating to their
JSP Scales, CTM, DREEM and approach to Risk Management.

About us
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Education
We have rightly developed a reputation for our breadth and
depth of experience within the education sector. We have
worked on ALN/SEN, Nursery, Reception, KS1 and KS2,
Learning Plazas, Secondary, Further Education, Higher
Education, Colleges and Universities. Our teams have worked
on the first Primary School to achieve BREEAM Excellent and
also the first Secondary School in the UK to achieve BREEAM
Outstanding.

Health
We consider our healthcare experience to be a particular
advantage with our engineers and technicians having
successfully completed a wide range of healthcare related
projects throughout the UK for both private and public sector
clients including NHS Trusts.

Retail
Our retail clients benefit from our commercially astute
approach to project delivery which is of particular advantage
where there are store opening dates which cannot be missed.

About us
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Our Services

Our Services

5. Preplanning Services
Site Constraints/Services
5.1 Phase 1 Environmental Assessments
Many projects involve sites which have been subject to
various previous uses that could have contaminated the
ground. We aim to keep the costs of testing for contamination
to a minimum by providing our clients with a Phase 1
Environmental desk study:
•

examining historic and geological mapping records and
documentation.

•

establishing the previous, potentially contaminative,
uses of the site.

•

establishing the potentially contaminative uses of
surrounding land.

•

identify the contaminants (sources) potentially associated
with these uses.

•

identify the environmental receptors potentially at risk
from identified contaminants.

•

establish the potential physical pathways linking
potential sources and receptors.

•

highlight factors influencing source-pathway receptor
linkages.

•

compare threshold levels for remedial actions.

•

provide a specification for the phase 2 intrusive site
investigation works.

•

provide an appraisal of potential remedial options within
a comprehensive report.

Our services
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5.2 Transport
We provide our clients with the required Transport
Assessment and Travel Plan reports in support of their
Planning Applications and then follow through with the
design and detailing of the required highway works.
Our engineers have successfully delivered Transport
Assessments and Travel Plans for clients wishing to secure
Planning Approval on projects throughout the country. These
projects mean we are expert in:
•

Traffic modelling of Local Highway Networks.

•

Delivering Transport Assessment reports to Local
Highway Authority/Highway Agency/TfL Approvals.

•

Securing approvals to cost effective Travel Plans.

•

Providing Bus Stop Audits when requested in support of
Planning Applications.

•

Attending public planning inquiries and appeals.

•

Providing expert witness reports and advice.

Our services
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5.3 Flooding
Our Flood Risk Screening work establishes the extent of
the work necessary to satisfy the Environment Agency (EA)/
Natural Resources Wales (NRW) and the Local Planning
Authority’s (LPA) requirements and involves the following:
•

Contacting and liaising with the EA/NRW to obtain any
Flood Risk information it has for the site and immediate
vicinity and establish its specific Flood Risk Management
requirements.

•

Establishing (in consultation with the LPA and the EA/
NRW) the design lifetime of the proposed development
and the proposed standards for flood defence and safety.

•

Researching publicly available relevant documents such
as Catchment Flood Management Plans, Regional Flood
Risk Appraisal, Preliminary Flood Risk Assessments,
etc.

•

Contact the local Water Authority to obtain information
on the capacity of their existing sewer network in the
vicinity of the site, as well as identifying any known
problems they may have with their network.

•

Establish current local planning authority policies in
relation to flood protection, surface water drainage,
sustainable drainage and protection/recharge of
groundwater (including any strategic flood risk
assessments [SFRAs] or precursor documentation which
may have been prepared).

Our services
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•

Examine documentary geological and borehole records
for groundwater depths and quality data.

•

Establish which are the sources as well as the potential
sources of flood risk.

•

Having undertaken the above work we will have defined
the required scope of works to be covered within the FCA/
FRA Report to be submitted in support of the Planning
Application.

Our services
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6. Structural Engineering
Why do you need us?
We can deliver a building that you can be proud of –
architecturally and structurally and is easy to construct. We
are passionate about minimising construction costs and will
exceed whatever is expected of us.
All projects are individual and we will have your best interest
as our top priority. In order to achieve this we will:
•

Design a range of potential superstructure options to
deliver the best solution.

•

Design to a cost code not just the structural engineering
code.

•

Ask questions and test decisions to improve on what’s
being delivered.

•

Propose alternatives whenever we can to reduce costs
but not compromise on quality.

Our services
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When do you need us?
Developers, Local Authority, House Builders, Estate
Managers - If you wish to build something then you need to
contact us as soon as you have decided to go ahead.
Contractors - As soon as you have decided to tender for
a contract to construct a building of any kind contact us –
preferably before the tender comes out to give us as much
time as possible to help you win it.
In all cases the sooner you speak to us the sooner we can
identify the civil engineering cost risks to your project and the
sooner we can lessen them with sustainable solutions which
will reduce construction costs.

Our expertise in delivering our structural
engineering services:
Our engineers have extensive experience of delivering
structural engineering related projects for clients throughout
the country and overseas. These projects mean we are expert
in:
•

Structural modelling and 3D analysis of common and
complex structures. BIM modelling and clash detection
– Revit, Navisworks.

•

Alterations and extensions to traditional and system
build buildings.

Our services
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•

Works to listed buildings and ancient monuments.

•

Securing environmental credits for BREEAM, Code for
Sustainable Homes, CeCEQUAL, etc.

•

Delivering structural solutions to clients with problem
buildings.

Designing clever surface water drainage solutions (SUDS) to
help avoid the need for costly attenuation and still secure the
Environments Agency’s approval.
Creating foul drainage capacity in combined sewers to allow
new developments to be connected to them at minimum cost.

Our services
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7. Infrastructure
In the last two decades the construction industry has reacted
to the Egan and Latham reports and, by consensus, achieved
a degree of success in delivering off-site, higher quality
and low risk building solutions. However, the processes
regarding delivering the site were somewhat neglected.
The engineering approach to the site and manner in which
we decide to prepare the site for development through the
various facets of civil engineering will have the greatest
influence on risk, cost and the local environment.

Why do you need us?
One of the greatest risks in delivering a development project
to a budget involves the civil engineering design of the
works. Abnormal groundwork costs frequently arise but they
can often be off-set with clever and often innovative design
solutions such as:
Avoiding the need to clean up contaminated ground beneath
brownfield sites.
Improving the quality of poor ground to avoid the need for
costly piling.
Designing ground levels to avoid the need for costly import or
export of bulk materials.

Our services
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Our Experience

Our Experience

8. 2016/2017 Projects

Our experience
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Torfaen Schools

Client:

Torfaen County Borough Council

Contractor:

Willmott Dixon Ltd

Architect:

Powell Dobson

Sector:

Education

Value:

£19m Completion date: 08/2016

BREEAM:

Excellent

Cambria Consulting are the appointed engineers responsible
for the design and specification for the sub and superstructure
for this BIM Level 2 project in Torfaen, which forms a key part
of the 21st Century Schools Programme.
Blenheim Road Community Primary School will be a
replacement on the current site and Llantarnum Community
Primary School will be relocated to the site of the former
Llantarnum Comprehensive School, both with a capacity
of 315 pupils. Ysgol Panteg Primary School is sited on
part of the former Avesta steelworks site which has been
remediated in preparation for the development of the school
and the adjacent residential development. The new school
will provide capacity for 420 pupils.

Our experience
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Torfaen Schools
Each school has a single storey steel frame superstructure
designed to suit the architectural concept and includes
different foundation solutions based on the same frame concept
depending on ground conditions encountered at each site.
Cambria Consulting were responsible for the civil
infrastructure supporting the three schools which included
highway, access, levels and drainage design and was involved
in the pre-planning stage of the project with the production
of Flood Consequence Assessments (FCA) and drainage
strategy reports to support the planning applications for
each site. All schools were value engineered to ensure
earthworks and retaining features were minimised and a cut
and fill balance achieved where possible. The schemes were
constantly evaluated using 3D ground modelling software.

Each school site provided different unique challenges;
Panteg is a remediated brownfield site which shares an
access with Network Rail, Llantarnum is situated close
to sensitive surface water flooding issues and crossed by
significant Welsh Water and WPD apparatus and Blenheim
Road incorporated significant level changes across the site.
Architectural image provided by Powell Dobson Architects.

Our experience
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Trago Mills, Merthyr Tydfil

Client:

Trago

Contractor:

Kier Construction

Architect:

Boyes Rees

Sector:

Commercial

Value:

£36m Completion date: 2017

BREEAM:

N/A

Cambria Consulting are appointed civil and structural
engineers for the fourth 200,000sq ft, Trago Mills store, based
on the outskirts of Merthyr Tydfil, South Wales.
Trago Mills is currently a chain of three department stores in
Cornwall and Devon.
A distinguishing feature of Trago Mills is the architecture of
the buildings which have an almost castle-like appearance,
with tall towers clad in white with black framed windows.

Our experience
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Trago Mills, Merthyr Tydfil
The project is large and comprises different types of buildings
with certain features to suit the architectural concept, such
as a warehouse, retail unit, two storey office building, shops,
railway, security office, main entrance, cafe building, external
walkway, workshop and offices.

The construction of the main retail unit, warehouse and
railway are a single storey portal frame steelwork structure
with light weight roof and cladding. Pad foundations are
constructed with perimeter strip footing, the rest of the
buildings are fully braced steelwork structure with lightweight
roof and cladding. Pad foundations and strip footings have
been designed to support the structural frame.

Trago Mills, Newton Abbot

Our experience
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Eastern High School

Contractor:

Cardiff City Council
Willmott Dixon Ltd

Architect:

Powell Dobson

Sector:

Education

Value:

£26m Completion date: 08/2017

BREEAM:

Excellent

Client:

Cambria Consulting are the appointed Civil and Structural
Engineers for the design and specification of the sub and
superstructure of Eastern High School. The new school will
replace the existing Llanrumney High School and Trowbridge
tertiary college to accommodate a total of 1520 pupils in the
11-16 year and post 16 age groups.
The structural steel frame has been designed to suit the
architectural intent of creating an inspiring educational
environment for secondary to post 16 pupils.

Our experience
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Eastern High School
This has been achieved with a braced steel frame with
long span roof beams to accommodate the large double
storey hall and dining areas. The roof has been designed to
accommodate the load from photovoltaic solar cells.

The original scheme is foundation design called for deep
trench fill foundations, however Cambria investigated
alternatives that had been previously discounted and
delivered an alternative solution which involved surface
ground enhancement and shallow foundations with ground
bearing slabs. This eliminated our Client’s risk in the ground
as well as delivering programme and cost savings to the
entire project.

Architectural images provided by Powell Dobson Architects

Our experience
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Landrover, Yeovil

New Showroom: Proposed Image

Client:

Helston Garage Group

Contractor:

Acheson Construction

Architect:

MEDA Experience

Sector:

Commercial

Value:

£2.3m Completion date: 11/2015

BREEAM:

n/a

Cambria Consulting have been appointed as Civil and
Structural Consultants for redevelopment proposals to the
existing Landrover Showroom and Service Centre facilities at
a high profile site on the Houndstone Business Park outside
Yeovil.
As part of the re-branding exercise the main showroom is
to be upgraded to include an extensive new steel mezzanine
floor structure providing additional office space along with
enhanced Client facilities and sales space. The main building
envelope is to be re-clad to latest Client brand requirements
to include a large feature parapet. All external car display and
service areas are to be re-designed to make better use of the
prominent site location.

Our experience
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Landrover, Yeovil
The proposals have been phased to include relocation of the
existing service and repair workshop to a new purpose built
facility on a nearby site which also houses Landrover’s PreDelivery Inspection Centre. Phase 1 proposals are to extend
the existing centre to create a 22 metre clear span structure
forming the new workshop. Works also include extensive
upgrading of the existing facilities including new enclosed
car wash and valeting areas. Slab levels have been stepped
to accommodate the sloping site. Advanced works have
included diversion of existing services and mains drainage
currently crossing the development area.
Operations will be decanted from the main site and are to
be fully functional prior to commencement of the Phase 2
Showroom works programmed to start in April 2016.

Workshop: External Works & Drainage Construction Details

Our experience
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Evelyn Lancaster House,
St Mary’s Lane, Horsham

Client:

Care UK Ltd

Contractor:

Castleoak Group Ltd

Architect:

KWL Architects

Sector:

Health / Care Home

Value:

£7m Completion date: 2016

BREEAM:

Excellent

Cambria Consulting have been appointed civil and structural
consultants for this new 82 bed care home development
offering specialist nursing and dementia care. The site
housed the Evelyn Lancaster House facility that is to be
demolished as part of an advanced works program.
The new predominantly three storey timber framed building is
to be constructed on a difficult sloping site in close proximity
to neighbouring properties.

Our experience
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Evelyn Lancaster House,
St Mary’s Lane, Horsham
Vibro improvement techniques have been adopted to take
account of the variable near surface ground conditions and
to enable a simple reinforced strip foundation to be designed
under load bearing walls. Suitable site demolition material
has been used to form stepped working plateaus to provide
safe working access across the sloping site.
Building and external levels have been set to achieve a
balanced cut and fill of material across the site, with any
excess material located within the sub-floor voids where
design permits.
Surface and foul water diversion works under formal
agreements with Southern Water have also formed part of the
advanced works. Drainage works including a surface water
attenuation system have been designed to take account of
the very constrained site, proximity to the adopted foundation
solution and also the sensitive nature of the surrounding
residential developments.

Images provided by KWL Architects

Our experience
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Cardiff Housing Partnership Programme,
Cardiff

First Phase Sites
Second Phase Sites
Third Phase Sites

Client:

Cardiff City Council

Contractor:

Wates Living Space

Architect:

Pentan Architects

Sector:

Residential

Value:

£33m Completion date: 2026

BREEAM:

N/A

Cambria Consulting have been an integral part of Wates’
Design Team tasked with designing the Civil, Structural,
Highway and Environmental Engineering works for the
Cardiff Housing Partnership Programme which is considered
to be Cardiff City’s flagship programme for delivering 1500
new residential units on Greenfield and Brownfield sites
located across the City.

Our experience
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Cardiff Housing Partnership Programme,
Cardiff
Phase 1 is now underway which involves delivering a mix
of residential apartment blocks and housing units on 11No.
separate sites designed for both rental and open market
sales. Phases 2 and 3 of the project will follow on from the
initial Phase 1 works which in total aim to deliver to Cardiff
some 1500 new units.

Image provided by Wates Living Space

The design of the site infrastructure works incorporate the
most appropriate of the available SuDS techniques including
soakaways where percolation rates allow, an attenuation
pond for the Willowbrook site, swales for the Broughton and
Clevedon sites and below ground attenuation tanks where
alternatives are not feasible. All new roads will generally be
to adoptable standards as will the surface and foul drainage
systems serving the sites.

Our experience
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9. Client Testimonials
Remember the testimonials from our
Company Profile 2015…

Here are our new testimonials received for
2016…

“Over the past few years we have worked with Gary and his
team at Cambria on a number of projects have found their
professional service to be outstanding. Gary goes the extra
mile for his clients and has supported us in identifying the
most cost effective and efficient solutions for the projects that
Cambria has been involved in.”
Chief Financial Officer
Jemca Car Group

Our experience
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“I have worked with Cambria on various projects and the
team are enthusiastic, their advice is thorough and they
are extremely efficient in finding engineering solutions to
the clients requirements. They are also responsive to the
development team, offering their expertise throughout the
design process.
I am confident when Cambria are on board that we will gain
sound advice, high quality records and drawings that satisfy
the necessary planning requirements and help gain a swift
planning permission.”
Principal Planner
Asbri Planning Ltd

“The team at Cambria have always been very proactive
and reliable, constantly looking to assist wherever possible
in order to deliver our schemes, no matter how many
challenges were thrown at them. In particular, my thanks go
to key members of staff who are always at hand and provide
an extremely high level of service”
Technical Manager
GreenSquare Group

Our experience
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“Powell Dobson has worked with Cambria Consulting on a
number of projects recently, at both bid stage and delivery
on site. We have found them to be proactive, passionate and
collaborative in their approach to delivering the best possible
structural and civil design solutions and we are very happy to
continue our ongoing relationship on future opportunities.”
Director
Powell Dobson Architects

“Cambria have worked on several projects that I have been
involved with, and have always provided sound technical
advice, are conscious of developers economic requirements
and are proactive in providing value engineering options.
They always contribute well in design team meetings and
seem to have a good rapport with other outside agencies
involved in approving their design work.”
Senior Project Manager
Seren Group

Our experience
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“Working with Cambria on our ground breaking £41M super
through school at Baglan Bay has been nothing short of
fantastic. These guys definitely live up to their moto of
“Constructive Thinking” by delivering a highly efficient design
straight out of the gate.
They have fully embraced and administered the high level
of BIM required to deliver such a complex scheme in a
timeframe normally allocated to a project half the size.
This speaks volumes for their pragmatic, dynamic and
professional approach.
Cambria continue to raise their profile within their field of
expertise and we are definitely looking forward to future
collaborations to replicate the success we have both attained
from this alignment.”
Senior Associate
Stride Treglown Limited

Our experience
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Reference

Reference

The following information is provided as a useful
‘high-level’ aide memoire.
If your reliance is critical please contact this office.
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10. Glossary of Structural
Engineering Terms
Aggregate. The stones and sand (coarse and fine aggregate
respectively) used as a filter in concrete, asphalt etc.
Ballast. Mixed size aggregate.
Blinding. A layer of concrete or sand covering the ground so
that steel reinforcement can be laid out without becoming
contaminated.
Block. Building unit of regular size usually made of solid of
aerated (aircrete) concrete. Typically 440 x 215 x (100 or 140).
Bond. The arrangement or pattern of bricks (or other masonry
units) in a wall. Each unit should overlap the unit below by at
least one quarter of a unit’s length, and sufficient bonding
bricks should be provided to prevent the wall splitting apart.
Common bond patterns are Flemish, Stretcher, English and
English Garden Wall.
Brace, Bracing. Diagonal members (or rigid membranes)
providing rigidity to a structure.
Brick. 65 x 102.2 x 215mm, designed to be used with a 10mm
mortar joint. The equivalent theoretical size of imperial
bricks, used with a 3/8 inch joint, is 2 5/8 x 3/16 x 5/8 inches.
Clay bricks are of course of great antiquity as evidenced by
archaeology and the bible.
Brick Tie. A metal or plastic component to tie together the
two leaves of a cavity wall. Older galvanised ties tend to rust
away and have to be replaced.
Bucket-handle pointing. Recess in the half-round shape of
an old-fashioned metal bucket handle
Calcium silicate bricks. Smooth bricks made by compressing
and heating a mixture of sand, or ground flint, and lime.
Popular in the mid 20th century but less used now, because
of their tendency to shrink.

Reference
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Cement. A powder which when mixed with water forms
a paste that hardens with time. Portland Cement was first
patented by Jospeh Aspin in 1824 and is known as hydraulic
cement, because it will set under water. Cement is mixed with
sand to make mortar or render, and with larger aggregate
added it is known as concrete. The sand and aggregate are
there to reduce the shrinkage to which Portland cement is
subject and to reduce the amount of cement needed. There
are various grades: the usual one is called Ordinary Portland
Cement (OPC); others commonly used are rapid hardening
and sulphate resisting.
Channel. A structural steel component which is C-shaped in
cross section.
Characteristic strength. The strength at which a member
tested would fail, normally with 95% confidence.
Circular hollow section. A structural steel component in the
shape of a round tube.
Cladding. The separately-applied exterior finish of a framed
building.
Cleat. A steel plate or angle with holes for bolting, for
connecting the components of a steel frame together.
Coarse aggregate. Any aggregate larger than fine aggregate.
Gravel. Available with a maximum size of 10, 20 or 40mm.
Collateral warranty. A legal agreement between a developer
and a building contractor or designer, allowing the contractor
or designer to be made responsible to a third party, such as
a finance provider or a purchaser, for the execution of their
duties.
Composite beam. A structural member composed of two or
more dissimilar materials joined together to act as a unit in
which the resulting system is stronger than the sum of its
parts.
Computer aided design (CAD). The type of computer
programme with which technical drawings are prepared. The
market leader is AutoCAD but there are others.

Reference
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Coping. Protective capping on the top of a papapet or free
standing wall.
Corbel. Projecting brick or masonry courses; from NormanFrench meaning ‘crow’ after carved stone projections used in
medieval times to support roof trusses.
Course. A layer of bricks or blocks in a wall.
Damp proof course (DPC). An impermeable material built
into a wall near the ground to prevent rising damp. Types
available include lead-based, bitumen-based, or plasticbased. Two courses of impermeable engineering bricks can
also be used. The DPC must be a least 150mm above the
external ground level.
Damp proof membrane (DPM). Usually heavy duty polythene,
incorporated within floors built on the ground to prevent
rising damp.
Dead load. The weight of the materials which form a
permanent part of the structure, as opposed to imposed load.
Dormer. A window projection from the slope of a roof.
Drypack. A strong mixture of cement and sand damped with a
small amount of water, used to fill holes in existing walls for
example in underpinning.
Engineering brick. A type of brick which is particularly strong
and impermeable. The traditional product was blue or red in
colour; other colours and qualities are available.
English Bond. Alternative rows of bricks consist of all headers
and all stretches. Traditionally considered to be the strongest
bond, it is often found in engineering works like bridges and
retaining-walls.
External works. The landscaping, roads and paths created in
the parts of the site not occupied by the building.
Falsework. Temporary structure used to support a permanent
structure while it is not self-supporting.
Fascia. In roof construction, a decorative board fixed to the
ends of the rafters. Also the name board over a shop-front.

Reference
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Fine aggregate. Sand used in making concrete, mortar etc.
First fix. Electrical and plumbing first fix are the fixing of the
wires and pipes in the fabric of the building, before plastering.
Carpentry first fix is the provision of joists, studs and rafters.
Flange. The top and bottom plates of an I- or H-beam, or of a
channel. The top and bottom flanges of a beam are usually in
compression and tension respectively.
Flashing. Lead (or other durable metal sheets) to protect
junctions of roofs and walls from water ingress.
Flemish Bond. The most common bond in brickwork 225mm
or more in thickness, it consists of alternating headers and
stretchers, with each header being in the middle of the
stretchers above and below.
Flitched beam, Flitch. A timber beam strengthened with one
or more steel plates bolted or screwed to it, often sandwiched
between timbers.
Flush pointing. Flush with the surface of the blocks.
Formwork. A mold into which concrete is cast.
Foundation. The part of a building or structure which
transmits loads to the soil. Foundations may be stepped
masonry, mass or reinforced concrete, or piled.
Frog. The recess in a machine-made brick.
Gable. The triangular wall at the end of a building with a
pitched roof.
Gravel. Naturally occurring ballast of course aggregate.
Green Roof. A flat roof covered (deliberately) with growing
material.
Groundwork. Foundations, drainage, levelling and other
building operations involving digging.
Grout. Cement mixed with enough water to make it runny,
used to fill a gap under the base of a steel column. Also the
filler between wall tiles.
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Hammerbeam roof. A form of historical roof truss, usually
comprising a central truss section spanning between two
cantilevers.
Hardwood. Timber from a deciduous tree; note that hardwood
can be softer than softwood, for example balsa wood is a
hardwood although very weak and soft. In construction,
hardwood may be used in preference to more readilyavailable softwood because of its higher strength, its greater
durability, or its superior appearance. Efforts should always
be made to ensure that the timber is from renewable sources.
Header. A brick whose ‘head’ or short end is visible on the
surface of the wall. See stretcher.
High alumina cement (HAC). Concrete made with this type
of cement hardens faster than with Portland cement. This
advantage once led to HAC being used for manufacturing
precast concrete elements, but it has the disadvantage that
it tends to become weaker over time especially in a moist
atmosphere. The collapse of some swimming pool roofs
in the 1970s led to HAC being banned for structural use. It
is still used for non-structural purposes, for example, for
bedding sanitary ware on a concrete floor.
High strength friction grip bolt (HSFG). Used for connecting
steel components in situations where it is not desirable for
the connection to slip.
High tensile steel. A grade of steel stronger than mild steel,
which may be used both in structural steelwork and concrete
reinforcement.
Hip. A roof feature in which two pitched roofs meet at a
corner; the rafter forming such a junction. The hip rafter is
not usually a load bearing member.
Hod. A three sided container mounted on a pole, used to carry
bricks or mortar up a ladder.
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Hollabolt. Proprietary expanding bolt which can be used in
making bolted connections to hollow sections, and other
situations where lack of access prevents a nut being used.
Hollow section. A tubular structural steel member, either
circular (CHS), rectangular (RHS) or square (SHS). Elliptical
hollow sections are also available.
Honeycomb brickwork. Built with gaps between the bricks,
to allow ventilation.
Hydration. The process by which cement hardens by reacting
with water.
Hydraulic cement. Cement which sets under water, like
Portland cement.
I-Section. A structural steel section shaped like an I, such
as a Universal Beam.
Imposed load. The weight of furniture, people, storage, and
any other non-permanent loads.
Jack rafter. A rafter that is shorter than a common rafter
because it is intersected by a hip or a valley.
Joist. Horizontal member which is one of a group running
parallel and close together, supporting a floor or flat roof.
Joist hanger. Proprietary steel component to support the end
of a joist so that it does not have to be built into the wall.
Kentledge. Heavy weights used to counter balance a load or
provide a reaction.
Keystone. A stone or masonry arch.
Kicker. In reinforced concrete construction, a concrete plug
typically 50 to 100mm high to help locate the formwork for a
wall or column.
King post truss. Roof truss with a central vertical member.
Lacing. Generally horizontal members that connect together
and reduce the unsupported length of compression members.
Lath. A thin strip of wood nailed to studs or joists as a carrier
for plaster. Early laths were riven (split with a blade); in
more modern times they were sawn. Expanded metal lathing
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(e.m.l) is used for the same purpose, especially for external
work with sand and cement render; internally, laths have
been superseded by plasterboard.
Lift pit. Every lift has (by law) to have a clear space below its
lowest landing level, fitted with equipment intended to bring
to a safe halt a lift which has failed to stop. This often requires
a lift pit, typically 1.2 to 1.5m deep.
Lime Mortar. The traditional form of mortar, it is soft and
flexible and liable to dissolve slowly in rain water. It is still
available for use in restoration work.
Lintel, Lintol. A short beam over a door or window opening;
may be steel, concrete or, traditionally, timber. The spelling
with an ‘o’ is traditionally favoured by draughtsmen; the ‘e’
however is given authority by the King James bible.
Live load. Imposed load.
Load bearing. Designed to support a load in addition to its
own weight.
Load factor. Engineers design structures to support loads
which are more than the maximum load expected. The actual
loads are calculated as accurately as possible and then
multiplied by the factor. Typical load factors are 1.4 for dead
loads and 1.6 for imposed loads.
Manhole. Hole in the ground to allow access to underground
services.
Mansard. A roof which slopes steeply (e.g. 15 degrees from
the vertical) to allow more space inside the roof space. Named
after a French architect.
Masonry. In general usage this describes work constructed
of stone, but technically the term masonry also includes
brickwork and blockwork.
Mass concrete. Unreinforced concrete, as often used in
foundations or other applications where the added strength
of reinforcement is not required.
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Mild steel. Structural steelwork and reinforcement generally
come in two qualities: mild steel and high-tensile steel, the
latter being stronger but more expensive.
Mix. The proportions of the ingredients of concrete, mortar
and such like.
Mortar. A binder for masonry. The traditional product was
Lime Mortar; modern mortars rely upon cement mixed with
sand, with the addition of lime or plasticizer added to make
them workable or ‘buttery’.
Mortice and tenon joint. A traditional way of joining two
timbers at right angles: the one coming in from the side is
reduced to a tenon, which fits into the cavity or mortice and is
secured by glue or nailing.
Needle. As a noun, a short beam introduced through a wall
to provide temporary support while the wall is being resupported. As a verb, to insert such beams.
Noggin (or nogging, nagging etc). A short length of timber
fixed crossways between joists, studs or rafters; also the infill
between the studs of a traditional timber-framed building.
Also the brickwork or other infill between the studs of
traditional timber-framed construction.
Ordnance datum. The national levelling standard for the UK.
Ordnance Survey. The organisation which makes and
maintains accurate maps of the United Kingdom. The maps
were originally for military purposes but are now used for
land use planning and development of land.
Padstone. A block of concrete or stone used to spread the
weight of a beam or joist, to avoid crushing the wall upon
which it rests.
Parallel flange channel. A form of steel channel.
Partition. A non load bearing wall between rooms or areas
in a building. Partitions may be of any material but are often
studwork.
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Party wall. A wall shared between two buildings. Laws
have existed for many years, particularly in London but now
throughout the UK, for governing the building, alteration and
maintenance of party walls.
Perp. The vertical mortar joint between two bricks
(bricklayers’ slang).
Picture frame. In structural engineering, a rectangular steel
frame consisting of two columns and two beams, sometimes
used when a load bearing wall has to be removed.
Pier. A masonry column; a jetty.
Pile. A foundation consisting of a deep column extending
down into the ground, used when the foundation needs to
get support from a deeper and stronger or more stable layer.
Originally piles were timber (often elm) but they can now be
concrete or steel or even aluminium. Bored piles are made
by pouring concrete into a hole drilled in the ground whereas
driven piles are ready made and driven into the ground. There
are many ingenious proprietary piling systems and piling
can be used both for new buildings and for strengthening or
stabilising the foundations for existing buildings. Contiguous
piles are used to form a retaining-wall.
Pile cap. A normally reinforced concrete structure
transferring loads from the building into piles.
Pile driver. Machine for hammering or forcing piles into the
ground.
Piling rig. A machine which drills a hole in the ground for a
cast-in-situ pile.
Pitch. Of roofs, the angle of the rafters from the horizontal.
Traditionally the pitch was expressed as the number of
vertical inches corresponding to twelve horizontal inches,
thus a 45 degree roof was described as a twelve inch pitch.
Pitched roof. One whose slope exceeds ten degrees.
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Plaster. The material which is spread to leave a smooth
surface on a wall or ceiling. The main binding material may
be cement (when it is known in the UK as render), or lime,
or gypsum, the latter two being restricted to internal use; in
any case there will be a filler of sand, or in proprietary prepackaged plasters, powdered vermiculite.
Plasterboard. A sandwich made of two sheets of cardboard
with a gypsum plaster filling, typically 9mm or 12mm thick.
Nailed or screwed to studs, joists or rafters as a carrier for a
plaster skim finish, or plasterboards with chamfered edges
can be jointed so that they act as a finish without being
skimmed with plaster. Plasterboard helps to provide the
resistance to fire of buildings.
Pointing. The surface treatment of the mortar between bricks
or other masonry units. There are various styles of pointing.
Portal frame. A structural frame consisting of two columns
and a cross-beam, with rigid connections. Often used for
single-storey warehouses and workshops. The cross-beam
is often formed as two rafters to make a pitched roof shape.
Portland cement. A hydraulic cement used almost universally
for making concrete and other cement based products.
So-called because concrete made with it resembles limestone
from the Isle of Portland.
Post stressed concrete. Concrete strengthened with steel
wires which are stressed after the concrete has cured.
Professional indemnity. Insurance against claims against a
professional person or practice.
Progressive collapse. The process wherein the collapse of
part of a building leads to the collapse of an adjacent part in
a ‘house of cards’ fashion.
Pugging. Traditional infill between timber floor joists intended
to enhance the acoustic insulation of the floor. It may occupy
the whole depth of the floor or only part of it. Materials used
include sand, mortar, concrete, straw and sea shells.
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Pulverised fuel ash. A fine white powder resulting from
burning powdered coal in power stations, which can be
used to supplement cement in making concrete for civil
engineering works.
Purlin. A horizontal structural member which supports a
sloping roof covering, with or without rafters, and which
carries the roof loads to the primary framing members.
Queen post truss. A truss with two posts directly supporting
the purlins.
Quoin. The external corner where two brick walls meet.
Rectangular hollow section. A structural steel component in
the shape of a steel tube with a rectangular cross section.
Reinforced concrete. Concrete reinforced with steel bars
to make a versatile structural material which is very strong
in bending, shear, tension and compression, unlike plain
concrete which is strong only in compression.
Reinforcement. (Also known as rebar). Steel bars for
reinforcing concrete. They are bent into special shapes
according to the Engineers’ bending schedule, and fitted into
the correct position by a skilled operative called a steelfixer.
Render. Cement-based wall plaster.
Retaining wall. Retains soil on one side. May be made of
masonry, reinforced concrete, or various other traditional or
proprietary structural systems.
Ridge. The top of a pitched roof, where roof planes that slope
in opposite directions meet.
Ridge board. A thin timber used to align the tops of the
rafters. In most roofs the ridge board is not a load bearing
member.
Rising damp. Water soaking up through the walls of the
building. May be prevented by the use of a damp proof course
in the walls.
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Rivet. Before structural steel I and H sections become
available engineers made up sections by joining narrow
plates together using steel rivets with a head formed by
hammering while red-hot. Rivets are no longer used for
connecting structural steelwork in the UK, with fabrications
mostly replaced by ready made sections, and with bolting
and welding available which are both faster and safer for
connections. The presence of rivets in an existing structure
can help in dating it, and usually indicates steelwork dating
to before about the 1950s.
Rolled steel joists (RSJ). One of a range of I– and H– shaped
steel members. Only small sizes of joist are still produced,
most of the larger sizes having been replaced by Universal
Beam and Universal Column sections. RSJs were originally
devised for use in filler-joist construction.
Sand. Aggregate consisting of mineral particles whose size is
generally less than 5mm; fine aggregate. Merchants it the UK
supply soft sand and coarse or fine sharp sand.
Sash window. The traditional type of window which opens
by sliding up and down. The frame is called a box-frame,
because the side members are hollow wooden boxes inside
which the counterweight slides up and down. The biggest
problems with them are that over-zealous painting leaves
them jammed shut, and the sash-cords have frequently to
be replaced. Modern versions are available incorporating
draught proofing and springs instead of weights.
Scarf. A traditional woodworking joint for extending the
length of a timber.
Screed board. A temporary rail, installed at a specific level, to
enable concrete to be finished at the correct level. Also sand
and cement, mixed rather dry, laid on a (usually concrete)
floor and screeded and trowelled to make a smooth surface.
Secant piles. Contiguous piles where each pile cuts into the
one before, to make a more-or-less waterproof retaining-wall.
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Second fix. (See first fix). Work which takes place after
plastering, for example, fixing light switches, skirtings etc.
Setting-out. The process of making sure that a building or
structure is built in the correct position and the right size.
Settlement. The small downstairs movement of foundations
when the weight of the building comes onto them, due to
compression of the soil. Tends to be negligible in clay soil but
can be significant in sand.
Shake. A defect of timber: damage caused by rough handling.
Sharp sand. Sand which, unlike soft sand, does not include
fine silt or clay particles, making it more suitable for use in
concrete and screed.
Shingle. Aggregate consisting of stones whose size is
between 5 and 10mm. Also, a wooden roof tile.
Shuttering. Formwork.
Simply supported. Describes a beam which rests on a
support at each end, that is, it is not supported at more than
two points, is not held rigidly by the supports, and does not
form part of a larger framework.
Sleeper wall. Supports a timber ground floor, and is often
built in honeycomb brickwork to allow ventilation of the space
under the floor.
Soaker. A metal sheet bent at a right-angle, part of the
waterproof flashing of the function of a tiled or slated roof
abutting a wall.
Soffit. The underside of a building component such as a lintel
or beam. A board fitted to the underside of the ends of rafters
or flat roof joists.
Soft sand. Sand which includes fine silt or clay particles,
which makes it more suitable for making mortar or render
than sharp sand.
Softwood. Timber from a coniferous tree, i.e. Most of the
timber used in construction. Softwood timber comes in a
variety of grades, the most common for structural use being
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classes C16 (for general use) and C24 (stronger timber with
fewer knots and defects).
Sole plate. A timber placed on the floor as the base for a
partition.
Splice. A steelwork connection for joining (for example) two
lengths of column to form a longer column. Beams can also
be spliced, but the splice must not, if possible, be in the
middle of the beam where the bending moment is greatest.
Square hollow section. A structural steel section in the
shape of a square tube.
Stanchion. Steel column
Steel. A metal based iron, with the addition of carefully
defined quantities of carbon and other elements to produce
a metal with specific qualities. Structural steel is used for
steel frames and is weldable and easily cut and shaped.
Steel reinforcement is designed to be cut and bent to shape.
Modern steel use dates from the invention of the Bessemer
converter, and the modern product differs from the older
types of steel from which weapons were made.
Steel angle. A structural steel component, the cross section
of which is L-shaped.
Steelfixer. A worker who specialises in placing reinforcement
for reinforced concrete.
Stepped flashing. Metal flashing cut in a stepped pattern to
waterproof the junction of a tiled or slated roof with a brick
wall.
Stock brick. The traditional handmade brick without a frog,
made by moulding clay in a wooden mould or ‘stock’.
Stress graded. (Of timber) tested and marked with a strength
grade. The two grades of softwood most used in construction
are C16 or General Structural grade, and C24 or Special
Structural grade.
Stretcher. A brick whose longest side is visible on the surface
of the wall. See header.
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Stretcher bond. A brickwork bond consisting only of
stretchers, suitable for half-brick thick walls and cavity walls.
Stringer. Angled structural beam supporting the treads and
risers of a staircase.
Structural glass. Glass used in situations where it will or may
support more that just its own weight. Glass balustrades,
stairs and floor panels are becoming common.
Stucco. Rendering shaped and painted to resemble ashlar
stonework.
Stud. A timber post in a studwork partition or in traditional
timber-framed construction. There are also steel studs made
of lightweight galvanised steel.
Studwork. A type of partition formed from studs at close
intervals, traditionally clad with lath and plaster, now with
plasterboard.
Subsidence. A downwards movement, especially a movement
of foundations. The term is most often used to describe the
movement of foundations on clay soil, when the soil shrinks
due to becoming drier.
Sulphate. Sulphates in soil or ground water can damage
cement-based blocks, mortar or concrete. Special sulphateresisting cement can be used to resist it. Sulphates in the
ground are often a result of industrial pollution.
Temporary bench mark. A levelling base point of known
level. See bench mark.
Temporary works. Propping or shoring to enable the
permanent works to be carried out.
Timber. Wood suitable for use in construction. In the UK it is
usually softwood.
Timber-framed. Construction in which the main load bearing
elements are timber. Traditional timber-framed or ‘halftimbered’ houses are one example; modern timber framing
uses timber load bearing panels made of studwork clad with
plywood.
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Tower crane. A crane with the jib mounted at the top of a
tower, to give clearance over obstructions. They may be static
or tracked, with a rigid or ‘luffing’ (vertically hinged) jib. They
are usually electrically operated.
Transome. A component of scaffolding: a horizontal tube
supporting the boards. Also a horizontal member in joinery,
for example the part of the frame between an upper and
lower window.
Tree preservation order. An order under planning regulation,
protecting a tree or group of trees from damage.
Trimmer. A joist which carries extra loads, for example,
those due to an opening or a partition. Trimmers should
be stronger than the normal joists. Traditionally they were
thicker, these days extra strength is achieved by bolting two
or more timbers together.
Truss. An arrangement of steel or timber components
designed to span across a large distance to support a roof,
floor or bridge.
Trussed rafters. Wooden trusses, usually triangular in shape,
spanning between the external walls at 600mm centres or
thereabouts to form a roof. They are cheap and easy to use for
new roofs and do not require internal support from beams or
partitions, but their disadvantage is that they restrict the use
of the loft space more than conventional ‘cut timber’ roofs.
Underpinning. Making existing foundations deeper (by
extending them downwards). Usually done with mass
concrete but other high–and low-tech methods are available.
Universal Beam. A standardised steel component which
is I-shaped in cross section. Over 70 different sizes are
available in two main steel grades.
Universal Column. A standardised steel component which
is H-shaped in cross section. About 30 different sizes are
available in the UK, in two main steel grades. The same
comments apply as to Univerisal Beam above.
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Valuation. Building work is valued monthly by the Quantity
Surveyor or Contract Administrator.
Variation. A change to the building contract due to an
instruction issued by the Contract Administrator.
Vierendeel girder. A type of truss consisting of vertical and
horizontal members arranged like a ladder on its side.
Waling. Horizontal steel or timber member in a retainingwall, especially in temporary works.
Web. The middle plate of an I-beam, H-beam or channel.
The web connects the two flanges, and resists shear forces.
Welding. A technique for joining steel components by the
deposition of small drops of molten steel which bonds to the
parent metal.
Wind load. The force on a structure arising from the impact
of wind on it.
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11. BIM

YSGOL BAE BAGLAN

The world of Building Information Modelling (BIM) is a vast
and confusing place, which can be difficult to access without
lots of technical knowledge. All government funded projects
from 2016 will need to be undertaken utilising BIM Level
2 as a minimum – we’re ahead of the curve and can boast
many completed projects already – we want to make sure
we can demonstrate a rich and comprehensive experience of
delivered projects to help teams.

YSGOL BAE BAGLAN
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What is BIM?
BIM (Building Information Modelling) can be described as the
construction industry’s method to standardise the sharing of
all asset (building components) information through the use
of three dimensional models that contain individual building
elements, imbued with information, which can be extracted
and delivered electronically during both the construction and
lifecycle of the project. Obviously this gives us a perfect tool
for specifying the requirements for each structural element.

BLENHEIM ROAD, TORFAEN

Operating at BIM level 2, developed over a number of
successful projects, has the sharing of information for both
construction and operation at its core. Experience gained
through our projects has given us the ability to collaborate
either as part of a project team or as the project lead.
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Changes in BIM?
As BIM becomes more of a regular feature of the building
environment, the industry has become more comfortable
with utilising its benefits, as regular visually based design
team meetings have become the norm.
As this method of collaboration becomes more entrenched
the ‘Information’ part of the acronym is becoming more
important. As all parties within the team learn that they
can add, and access, a wide range of information within the
project quickly and easily.
As well as bringing more sub-contractors within the scope of
BIM, the 3D nature of the modelling itself has improved the
speed of the job delivery by improving on the communication
of the model to the steel fabricator, cutting down on queries
in the ‘2D to 3D’ translation as the frame has already been
modelled.
Also other processes are now becoming more commonly
included within BIM, as the software and technology
progresses; for example concrete reinforcement detailing.

LLANDYSUL 3-19 SCHOOL
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