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Unit_2_Sustainable_Construction
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Unit_5_Construction_Technology_and_Design_in_Construction_and_Civil_Engineering
Unit_10_Surveying_in_Construction_and_Civil_Engineering
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Karen Rogers karenrogers@qkschool.org.uk

Why Choose Construction?

The BTEC is a vocational course. It is targeted to those
wishing to work in the industry. Do you see yourself as an
architect? A land surveyor? A civil engineer? The course will
take you through these careers and many more and give you a
taste of a plethora of possible jobs within the industry. This
could be the beginning of your well-paid
career in construction.




Course Outline
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Unit 10 Surveying in Construction and Civil Engineering

Unit 5 Construction Terms 1-3
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Health, Safety and Welfare
in Construction and the Built

Environment

Unit code: L/600/0211
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

@ Aim and purpose

This unit enables leamers to understand the responsibiliies of employers and employees and the control
measures used to reduce risk and meet legal reguirements. They will gain knowledge of how to undertake
risk assessments and acadent recording and reporting procedures.

® Unit introduction

The construction industry is complex, dynamic and diverse. It is essential that high standards of health,

safety and welfare are maintained during all stapes of a construction project. This should be a major pricrty
and dedicated resources must be made available to ensure consistertly high standards of safety. This unit
encourages learners to explore the health, safety and welfare procedures used to mitigate and contrel risks on
site. The unit will provide learners with a knowledge and understanding of the legal frameswork relating to the
responsibilities of employers, employees, site visitors and the general public,

Learners will investigate common accidents and danperous ocourrences and how to report an accic*snt. They
will explore the importance of planning for health and safety and the consequences of technical, engineering
and hurnan failures for themsehwes and others. Learmers will becorne familiar with enforcement routes for
breaches of health and safety induding prosecution costs and fines.

Learners will explore risk assessment methods and the legislation used to identify and report workplace
hazards, risks and control measures in construcion. Hazards coversd will include physical, environmental,
psycheosedial, chemical and biclogical. Control strategies and nisk control hisrarchies will be explored. Learmers
will produce risk assessments in a format that can be understood by everyone who needs to read or review
the risk assessment, or comply with its contents.

Learners will become familiar with the legal requirernents for and required content of a health and safety
palicy including crganisational sections and safe systems of work. They must be able to identify and
implement adequate monitonng and review arrangements for all identfied contrel measures. Learmers will
become familiar with compeonents of health and safety management systems and understand the importance
of training, information, instruction and supervision, along with techniques which can be used to aid
understanding and adherence on site.



Unit content

(5]

Know the responsibilities of employers and employees under current health, safety
and welfare legislation

Persons: client; employers; designers, architects, directors, managers, employess; prindpal contractor;
consructon design and management coordinaior; sub-contractors; directors; managers; Health and
Safety BExecutrve (H5E); local authornty; consequences for indniduals and employers (g corporate
rmanslaughter, fines, imprzcnment)

Heafth, safety and welfare legislation: relevant provisions of Health and Safety at Wor Act 1974;
Construction Design and Management Regulations 2007; Work at Heights Regulatons 2005;
Management of Health and Safety at Work Regulations 1999, hire Regulatory Reform (Safety) Onder
20046; Provizion and Use of Work Equipment Regulations |998; Liting Equiprment and Lifing Operations
Regulaticns |998; Control of Substances Hazardous to Health Regulztions 2002; Personal Protectve
Equiprment Regulations 1992; Blecncity at Work Regulatons 1989; Confined Spaces Regulabions 1997,
Meoise at Work Regulations 2003; Control of Vibration at Work Regulations 20035

Know how to undertake risk assessments using appropriate principles and formats
Identification of hozards: direct observabion of work emvircnment; use of acodent data, checlists and
rmethod staternents; regular safety inspechons

Hazord and risk: difference between hazard and msk

Ferzons who may be at risk: employees; site wisttors; general public; indirect and direct exposure
Conzequences for individuals ond employers: eg conporate manslaughter, fines, imprsonment

Risk: ratimg and reborting methods: qualitative and quaniiative risk assessment methodology; hazard;
ikelihood and owverall nsk rating caloulations

Hazords: emvironmental; physical; chemical; biclogical; psychosooal

FPrinciples: employer obligations under Management of Heakh and Safety at Work Ragulations 1999 and
ather secondary legislation; developrment of safe systern of waork; minimizaton of sk to employees

and others afected by work; concept of 'reasonably prachicable’ in terms of cost and other design goals;
advantages of using a standanrd format

Five stebs to misk nent: identification of hazards in the proposed work acthvity or the adjacent ares;
consideration of who might be harmed and how; evaluation of nsks and exasting requirements; nsk

comntrol hierarchy prinaples; recording of findings; review of nsk azzessments; revizion where neceszary

Formats: risk assessment templates (CO5HH assessments; work at hesghis assessmenits; provision and
use of workplace equipment assessments; manual handling assessments)

Understand the control measures used to reduce risk and meet legal requirements
Control megsures: for workplace procedures; hazardous substances; [fing and mmanual handling; worlang
at height; workang in excavations; sibe trafic and plant; contaminated grownd
Lepal requirements: duty of everyone to conform to health, zafety and welfare legslation and workplace
pohces

liciez: general workplace health and safety; non smoking; drugs and aloohol

Know their own role in accident recording and reporting procedures

Accident: defintbon of accident, near mizs and dangenous cocurrence; major injury; oocupaticnal

dizease; elements of a typical acadent; chain of events or omissions leading to acodents; main acodent
nvestigation elaments; relevant legslation eg Arst Aid at VWork Regulabions, Reporting of Injuries Dissases
and Dangercus Clecurrences Regulations (RIDDOR)

Riecording and reborting: current regulations on recording and reporting acodents, diseases, near
rmizses and dangerous coourrences; procedures to be followed after an acoident; ndridual roles and
responzbiities; acodent investigation princples; evidence gathering technigues, interviewing and
queshioning; report formathing; root causes; explanaton of contrbutory factors



Assessment

Unit 1

To achieve a pass grade you must :

P1 outline the roles and
responsibilities of people
assigned specific health and
safety duties at work

[IE4]

P2 outline the legal duties of
employees and employers
in relation to three pieces

of health, safety and welfare
legislation relevant to the
construction and built
environment sector

[IE2]

P3 describe how to identify
the hazards presentin a
given workplace situation,
the people who may be

at risk, and the possible
consequences

[IE3, TW4]

P4 describe the main principles
and features of a typical

risk assessment for a given
workplace situation

[IE2]

P5 select control measures for
a given workplace situation
to reduce risks and meet
legal requirements, using
workplace health and safety
policies

[EP2]

P6 describe the role of the
individual in accident
recording and reporting

To achieve a merit grade you must
also:

M1 explain how members of
the site construction team
interact in terms of their
health, safety and welfare
roles and responsibilities

M2 carry out a typical risk
assessment for a given
workplace situation using a
suitable format

D1 justify the contents of a risk
assessment, in terms of
available control measures
and what is ‘reasonably
practicable’

M3 explain how accurate data
on accidents and incidents
contributes to improving
health, safety and welfare in
the workplace.

To achieve a distinction grade you
must also:

D1 justify the contents of a risk
assessment, in terms of
available control measures
and what is ‘reasonably
practicable’

D2 evaluate a given accident
report and suggest
improvements to workplace




Unit 2: Sustainable Construction

Unit code: R/600/0212
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

© Aim and purpose

The aim of this unit is to enable learmers to know which features of the natural envircnment need to be
protected and understand how the activities of the construction and built ervironment sector impact on the
natural environment. Leamers will alse find out about how the natural environment can be protected against
these activities, including the use of sustainable construction technigues.

@ Unit introduction

The construction industry poses a majer potential peliution threat to cur ervirenment and is respensible for
marny pellution incidents. The implications of this must include possible less evident, longer-term or indirect
effects on succeeding generations, other species and bicdiversity in general.

Pollution incidents may arise out of ignorance, apathy, neglect, acadent, vandalism or theft, and all of these
causes must be addressed. This is a challenpe, but responding to thern should net be looked on as a burden.
The cost of nen-compliance with increasingly demanding environmental legislation will be very high. The
construction industry must carry with it both the public and the institutions that provide its financial backing if it
is o prosper.

Learmers will understand the important features of the natural environment and the relationship between the
natural and the built environment. The unit will provide a fundamental understanding of how the activities of
the construction sector impact on the natural ervircnment. The techniques, processes and procsdures used
to protect the natural envirenment are investigated and the advantapes of adopting a sustainable approach to
construction weork are explored in the contexts of energy, matenals and waste.

@ Learning outcomes

On completion of this unit a learner should:
I Know the important features of the natural environment that need to be protected

2 Understand how the activities of the construction and built environment sector impact on the natural
emvironment

3 Understand how the natural environment can be protected against the adiviies of the construction and
built ervironment sector

+ Understand sustainable construction techniques that are fit for purpose.



Unit content

(W8 )

Know the important features of the natural environment that need to be protected

Features: air quality; czone quality; soil quality; natural drainage landscape; natural amenities; land use;
green belts; agriculture; forestry; countryside; hentage; water (resources, quality); marine environment;
wildlife; biodiversity; natural habitat

Understand how the activities of the construction and built environment sector
impact on the natural environment

Global pollution: bulld-up of greenhouse gases (CO,) causing global warming; polluting emissions to air
causing adid rain; ozone depletion due to use of chlorofluerocarbons (CFCs);, over-exdraction (of water,
fossil fuels and raw materials); increased energy consurmption; electricty generation; deforestation; loss of
natural habitat; reduction in biodiversity

Local pollution: air pollution from combustion products and volatile organic compounds (VOCs); polluting
discharges to water by communities, industry and agricutture, contaminated land; waste disposal; existing
site derelicion; comfort disturbance (traffic, smells, noise, dust and dirt); increased pressure on existing
services and infrastructure; specification of hazardous matenals ep lead and asbestos; extraction of raw
materals (by drilling, mining and quarrying); eledromagnetic radiation from overhead power lines; 'sick
building” syndrome

Understand how the natural environment can be protected against the activities of
the construction and built environment sector

Protaction by legislation: relevant Acts of Parliament; UK regulations; Eurcpean directives

Protaction by control: Health and Safety Executive (HSE); Environment Agency (EA); local authorties (e
emvircnmental services, planning, building contrel departments)

Protaction by design and specification: reduction in energy usape; minimisation of pollution; reduction

in ernbedded enerpy; spedfication of emironmentally friendly/renewable materials; re-use of exsting
buildings and sites

Protaction by management: simple environmental impact assessments (ElAs); improved management
of construction sites; clear policies and objectives (eg reduction in wastage, increase in recyding, noise
management, dust and dirt control); sharing of good practice; raising awareness; communication of
information

Understand sustainable construction techniques that are fit for purpose

Fit for purpose: to meet the nesds of the present without compromising the ability of future generations
to rmest their own needs ep socal progress that recognises the needs of everyone, effective protection
of the ervironment, prudent use of natural resources, maintenance of high and stable levels of economic
growth and employment

Sustainable construction techniques: energy based; matenals based; waste based

Enerpy-based techniques: ep reduced energy consumption, improved energy efficiency, use of renewable
and atternative sources of energy

Materiagls-based techniques: eg spedification of renewable materials, consideration of embedied energy
and kow-energy manufacture of matenals and components

VWaste-based techniques: eg praducing less waste and recycling more, offsite prefabrication, modern
methods of construdion



Assessment

Unit 2

To achieve a pass grade you must :

P1 describe six different features
of the natural environment

that must be considered

at the planning stage of a
construction project

[IE 3, SM2, SM3]

P2 explain four different forms of
global pollution arising from
construction projects

[SM2,SM3, IEL, IE3, IE4,

RL2, TW1]

P3 explain how four different
forms of local pollution
arising from construction
projects may harm the local
environment

[SM2, SM3, IE1, IE3, IE4,

RL2, TW1]

P4 explain four key methods
used to protect the natural
environment from the impact
of the construction and built
environment sector

[SM2, SM3]

P5 explain three different,
fit-for-purpose sustainable
construction techniques.
[SM2, SM3]

To achieve a merit grade you must
also:

M1 assess the potential
environmental impact of

a proposed construction
project on the local natural
environment

M2 compare the four key
methods used to protect the
natural environment in terms
of cost, effectiveness and
public perception

M3 compare sustainable
construction techniques in
terms of relative cost and
performance.

To achieve a distinction grade you
must also:

D1 assess the importance of

addressing environmental

issues for the mutual benefit

of the community and

individual construction firms

D2 justify the use of appropriate
sustainable construction
techniques for a specified
construction project.




Science and Materials in
Construction and the Built
Environment

Unit code: T/600/0221
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

© Aim and purpose

Thiz unit develcps learner knowledge of the factors that affect human comfort, the performance criteria
zpplicable to construction matenals, and the techrigues uzed to produce such matenals. They will also gain
an understanding of how forces act on structures, construction matenals and the techreques uzed to prevent
and remedy their detencration.

© Unit introduction

Tweo important furctions of a bulding are to provide shelter and create a corfortable space in which to

Inve or work. To achieve this, it i necessary to know about and understand the matenaks used to construct

& building, the basic concepts that underpin the structural integrity of the building, and the design of the
building’s imternal spaces.

The cocupants of a building require a comfortable internal environment and there are several key factors that
contnbute to this. There are generally accepted ranges for these factors. Understanding what 1s accepiable to
different end users who undertake a vanety of tasks and aciivities & an essential requirement of good design.

The forces that act on bulldings, the stresses generated by these forces and the effects of these stresses on
the matenals used to corstruct the building are also explored.

Materiaks may be used for their structural or insulating properties; others, for example conduct heat andfor
electrcity well. Learmers will have the opportunity to investigete some of the typical matenals used in their
speaiic vocational pathway, induding idertfying the most important matenals, a basic understanding of how
they are ewtracted, harvested or manufactured, their key properties and uzes, the mechanizms that cause
them to detenorate and the =chnigues uzed to prevent such deterioration.

@ Learning outcomes

On completion of this unit a learner should:
| Know the basic factors that affect human comfort
2 Understand how forces act on siruchures

3 Krow the performance critena applicable to construction matenals and the techniques used to produce
such matenaks

4 L'nderstand construction matenals and the techniques used to prevent their deteniorabion.



Unit content

Enow the basic factors that affect human comfort

Factors that affect human comfort: thermal, sound, illurnination

Thermal foctors: physical factors (air temperature; mean radiant temperature; relathee humidity; air
welodty), perscnal factors (eg age, gender, state of health, clothing, level of activity); methods uzed to
meazure physical factors (eg thermometers, globe thermometer, hygrometer, anemometer); acceptable
range of values for each fechor; standard units

Sound foctors: loudness of sound; frequency of sound; intrusive souwnd; scund insulation; methods used
to measure each factor (sound level meter); acceptable range of values for each factor; standard units

Murmination factors: level of artcial kghting: level of natural ighting: glare; methods used to measure
each factor (eg kght meter, daylight meter): acceptable range of values for each factor; standard units

Understand how forces act on structures

Structural members: struts; tes; beams; columng; walls; frames

Uinderpinning conoebts: loadings (dead loads; mpesed loads; wind loads); fonces (ooncurment; non-oonourrent:
coplanar); load corfigurations (poant; unformiy detnbuted); stresses (compression; fension; bending, shear)
Predicting structural behmviour: @aloulatiors to determine mportant factors (eg stress, strain, modulus of

elastiaty, factor of safety; simple beam reachons for point leads and unformlby distnbuted boads); graphical
methods (inangle of forces; parallelogram of forces) to sohee smple frames

Know the performance criteria applicable to construction materials and the
techniques used to produce such materials

Performance criteria relating to the specifiootion: fimess for purpose; visual appearance; costs; resistance

to degradation; ease of installation or use; emvironmertal implicabons; sustainability and recycling potertial;
CO5HH considerations; compatibility

Construction materialz relevart to the learmer's voootional pothway: g limes; cements; aggregates; concrets;
Eypeumn plasters; imber; metak; paints; bricks; plastics; bquids (especaly water); pases (espeaally air)

Understand construction materials and the techniques used to prevent their
deterioration

Features and proberties: strength; elasticty; porosty and water absorpion; thermal and moisture
maovemeant; thermal and electncal conducthaty/resisthvity; thermal trarsmittance (L) values); durablity;
warkability; density; specific heat capactty; wiscasity

Dieterionmtion: comosion; electrelyviic acion; fumgal attack; insect attack; frost attack; chemical attack;
sulphate attad:; eflorescence; ubraviclet (U aftack; stress; fatigue; role of water in falure mechanisms
Freventive and remedial technigues: as applicable to the construction materials spedfied in learming
outcome 3 above



Assessment

Unit 4

To achieve a pass grade you must :

P1 describe the basic factors

in simple scientific terms that
influence human comfort in

the internal environment

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, SM3]

P2 describe how each factor

is measured

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, SM3]

P3 state acceptable values for
each factor

[IE1, IE2, IE4, IE6, CT1, SM3]

P4 interpret underpinning concepts
relating to structures under load
[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, TW1, TW6, SM3]

P5 predict simple structural
behaviour from given data

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, TW1, TW6, SM3]

P6 identify the main performance
criteria relating to the specification
of a range of vocationally relevant
construction materials

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, SM3]

P7 describe the production and/
or manufacturing processes

for two vocationally relevant
construction materials

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, SM3]

P8 describe the important features
and properties of construction related
materials

[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, TW1, TW6, SM3]

P9 explain how construction
materials can deteriorate in use
[IE1, IE2, IE4, IE6, CT1, RL3,

RL4, TW1, TW6, SM3]

P10 explain the preventive and
remedial techniques used

To achieve a merit grade you must
also:

M1 produce clearly worked,
accurate answers for three
different calculations relating
to human comfort in the
internal environment

M2 produce clearly worked,
accurate answers for three

different problems involving
simple structures under load

M3 make and support valid
decisions relating to the
specification of materials for
a tutor-provided application.

To achieve a distinction grade you
must also:

D1 analyse, in both qualitative
and quantitative terms,

the basic factors that affect
human comfort

D2 evaluate preventative
and remedial techniques
applicable to the failure
of materials.




Construction Technology
and Design in Construction
and Civil Engineering

Unit code: T/600/0283
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

© Aim and purpose

The aim of this unit i5 10 enable leamers to gain knowledgs of construction methods and factors that influence
design, and develop skills In communicating ideas betwesn team membars and in translating construction
details imo written and graphical instructions.

© Unit introduction

In recent umes we have built far bigger and far more complex buildings than before. For many years the LIK
has been among the markst leaders in this field and LK constructon workers are taking their knowledge and
expertise all over the world.

Modem developments in construction technology and materials have enabled us to create more eficient and
complex struciures. The ability 1o design, plan and communicate ideas sfiectively is essential fa project is 1o
be translated from an idea into reality. Poor communication will lzad 1o poor construction.

This unit will encourage leamers 1o develop their understanding of the design process and o recognise the
contributon of other members of the design tzam.

Flanning and organising design activines is related to the decision-making process and the likely outcomes of
decisions taken by the t2am within a legal framework should be considered in the wider social comext, rather
than as simple subjective preferences.

This unit wall enable leamers to cope with the requirements of construction-refated projects as they pass
through vanous stages from design to construction, including the implications of changes and variations in
the design. Leamers will develop their abilty to produce clear drawings of construction components, using
both manual and CAD techniques, together with sucanct and accurats explanations that specify for bullders
the exadt charactenstics of relevant construchon details. Use of scale, proporiion and appropnats description
&5 evpected of all successful leamers.

Leamers will be able to use appropnats design and planning procedurss to specfy for and communicate 1o other
t2am members involved In a construcion project requirements for the technical components of buildings.



Unit content

Know the factors that influence the design process

Factors: financial, socal; chent needs; legal and environmental constrams for the design team (buillding
regulations, heafth, safety and welfars); Construction Design and Management (CDM) Regulations,
planning acts

Design process: need for and benefits of a structured framework for design e RIBA (Royal Instiute of
Britsh Architects) Architect's Plan of Work Job Bock; charactenstics of individual stages; factors that affect
each stage; ways in which various stages interconnect

Be able to communicate ideas between various members of the design and
production teams

Design team: chient; architect; architectural technologist; landscape architect; structural enginesr; senices
engineer; facilties manager; qualfications

Froduction team: projec manager; site manager, quantity surveyor; site engineer

Legal implications: legal posmon of each member of a design tearm; nghts of cient; damages, negligence;
health, safety and wielfare; environment

Vifitten communications: brief (initial brief, after consideration of chent's requirements; to aid design);

decsion-rmaking process; factors that contnbute to making design decsions; influence of such decisions
on final project outcomes

7 Know about construction methods

Construction methods: characterisocs, applications and limitagons of tradimonal and modem methods
of construction; influence of these on design; dentification of multiple construction options to satsfy
requirsments of a given design; variety of construction options available to satisfy the primary and
secondary requirsments of 2 design; sus@nability

Terminology: constructon and architectural terminology to describe traditional and moderm building
elements and methods, termminology associated with legslation; health and safety and ervironmental factors

1 Be able to translate construction details into written and graphical instructions

Spedifications: to meet requirements of client, building contrel and production team

Sketch designs: multiple options in sketch form to satisfy given brief and comply with technical, finanaal,
legal and ervironmental constraints, drawings and documentation needed 1o make a formal planning and
building regulations application; working drawings and details to faciliate construction, 10 ndude variatons
and superseded drawings, compliance with current Briush Standards, eg B51 192, Drawang Office Practice



Assessment

Unit 5

To achieve a pass grade you must :

P1 describe the factors that
influence the design process
[IE1, IE2, SM2, SM3, TW1,
TWS3]

P2 explain the roles and
responsibilities of the
design team

[IE1, IE2, TW1, TW3]

P3 explain the roles and
responsibilities of the
production team

[IE1, IE2, TW1, TW3]

P4 describe the legal implications
that could arise from
miscommunication

[IE1, IE2, SM2, SM3]

P5 produce written
communications between
members of the design and
production teams

[IE1, IE2, CT1, CT2, CT3,
CT4, SM2, SM3, TW1, TW3]
P6 describe construction
methods using relevant
terminology

[CT1,CT2, CT4,SM2, SM3]
P7 create specifications for
construction details, providing
suitable instructions for the
construction team
[CT1,CT2, CT4, SM2, SM3]
P8 produce sketch designs,
plans, elevations, sections
and details using standard
conventions and symbols.

To achieve a merit grade you must
also:

M1 explain for a complex
project the operation and
effectiveness of the RIBA
Architect’s Plan of Work

M2 compare the methods
recommended for
communicating design
changes to other members
of the design team

M3 interpret tutor-provided
construction details, using
recognised technical and
architectural terminology

To achieve a distinction grade you
must also:

D1 evaluate the effectiveness
of the RIBA Architect’s Plan of
Work in terms of teamwork
and the introduction of design
changes after construction
has started

D2 appraise a set of instructions
that represent design
modifications to the original
contract.




Unit 10: Surveying in Construction
and Civil Engineering

Unit code: J/600/0224
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

@ Aim and purpose

The aim of this unit is to enable lzamers to develop skills n linear and levelling surveys, measurng angles
and setting out of small builldings.

© Unit introduction

Land surveying is concerned with the measurememnt of existng features of the natural and buift environment
and the presemtaton of data in a format suitable for archredcs and engineers 1o use in the design of constructon
projects. It plays an important role in the early stages of the design process, and has clear links with the seting
OUt process.

SEMing Out i3 the process by which information is taken from construcoon design drawings 10 enable pegs,
profiles or other marks to be set out 1o conmtrol construction work, and ensure that each element of the work
i5 constructed in the comect posimon and to the commedt level. In some senses setting out s the opposite of
surveying, but the instruments and basic principles of measurement and accuracy are the same and people
will often work in both disciplines.

This unit is pracocal, and leamers will spend a significant armount of time carrying out fisldwork and producng
drawings. There are also opportunities 1o use elecromic nstruments and CAD. Leamers will need a reasonable
standard of arthmetc and mgonometry in order 1o complete this unit successully.

Learners will become familiar with basic surveying techniques, be able 1o carry out simple surveying tasks
and present the data, and understand the roles of surveying and seting out in e CoNSIUCTon process.

© Learning outcomes

On completion of this unit a leamer should:

I Be able to perform linear surveys 1o produce drawings

Be able to perform leveling surveys to produce drawings

Be able to measure angles and produce results from calculabons
Be able 1o perform the setting out of small buikdings.

R TS R



Unit content

Be able to perform linear surveys to produce drawings

Terminaiogy: framework; whole to part well condmoned; taping; horzomal and slope distances; chainage;
running measurements; perpendicular offeets; te lines; check ines

Equipment: tapes; bands; rules; handheld lasers; anaillary equipment
Calcuwlations: basic armhmetical operatnons

Drowings: intermal or external survey plotted to scale

Be able to perform levelling surveys to produce drawings

Terminalogy: back sight; intermediate sight; fore sight; reduced level; datum; Ordnance Survey Bench
Mark; Temporary Bench Mark; height of collimation; nse and fall; fiy leveling

Equipment: automatic levels; tilting leveks; water levels; rotating lasers; barcode mstrumernts
Calcuwlations: basic arthmetical operations, simple trigonometry

Drawings: spot heghts on plans; secbons

% Be able to measure angles and produce results from calculations

Terminalogy whole circle beanings; azimuth; horzontal angle; zenth angle; angles of inclinaton
Equipment: opbcal square; theodolites

Calculgtions: addrion and subtrachon of angles; sine, cosine, tanpent; Pythaporas, sne rule; cosine rule

1 Be able to perform the setting out of small buildings

Terminology: plan measurement, check measurement; bassling; profile
Equipment: theodolites; site square; tapes; anallary equipment

Technigues: set out pegs and profiles to comtrol construction of 2 small house; constraints on poshoning,
application of artthmetic and simple tigonometry



Assessment

Unit 10

To achieve a pass grade you must :

P1 identify linear surveying
terminology

P2 carry out linear surveys, using
appropriate equipment, to
produce accurate drawings
[IE1, IE2, IE4, CT1, CT5,

TW1, TW3, TW4, RL6,

SM2, SM3]

P3 identify levelling surveying
terminology

IE1, IE2, IE4, CT1, CT5,

TW1, TW3, TW4, SM3]

P4 carry out levelling surveys,
using appropriate equipment,
to produce accurate drawings
[IE1, IE2, IE4, IE6, CT1,

CT5, TW1, TW3, TW4,

SM2, SM3]

P5 identify angular terminology
P6 carry out angular
measurements, using
appropriate equipment,

and calculations

[IE1, IE2, IE4, IE6, CT1,

CT5, TW1, TW3, TW4,

SM2, SM3]

P7 identify setting

out terminology

P8 set out and check corner
pegs for a small building using
appropriate equipment and
techniques.

[IE1, IE2, IE4, CT1, CT5,

TW1, TW3, TW4, SM3]

To achieve a merit grade you must
also:

M1 carry out levelling calculations
using both height of collimation
and rise and fall methods

M2 use angular measurements
and trigonometry to calculate
heights and distances

M3 set out and check profiles for
a small building.

To achieve a distinction grade you
must also:

D1 analyse the methods used
for levelling surveys in terms
of accuracy

D2 analyse the methods
used to take angular
measurements in terms
of trigonometric accuracy

D3 explain the constraints on the
positioning of profiles.




Unit 29: Construction in Civil
Engineering

Unit code: K/600/0314
QCF Level 3: BTEC Nationals
Credit value: 10

Guided learning hours: 60

® Aim and purpose

The aim of this unit is 1o grees leamers knowledge of the fundamental technigues, processes and matenak
used in the construction of civil enginesnng works, and the factors that constrain civil engineerng work.
Learmers will also gain an understanding of the funcbon of cvil engineers and of the economics and Ifscycle
s5Ues assocated with infrastructure projects, and develop skills in selecting plant, matenals and methods for
civil engineering projecs.

© Unit introduction

Infrastructure projects such as new roads, raibways, arports and water projects all require the skills of the
civil engineer. This unit grves leamers an opportunity to understand the role of those responsible for these

projects, and how projects are developed and achieved.

Civil enginesrs may choose to specialise in a particular area of work o may wiork across a number of different
areas. However, all avil engineers must have a fundamental knowledge of cvil engineenng construction
methods and processes.

The crvil engineenng works leamers investigate will include groundworks, foundations and substructure,
superstructure and extemal works. In each of these areas, leamers will study the techniques, processes and
key matenals used.

Projects are constrained by phrysical condrtions, financial and ermaronmental requirements. Leamers will
develop an understanding of how these factors influence the selection of techniques, processes and matenals
used in 2 vanety of different smuatons.

@ Learning outcomes

On completion of this unit a leamer should:

I Know about fundamental techniques, processes and matenals used in the construction of civil
ENgINSErng Wiorks

2 Know the factors that constrain civil Engineenng work
Be able 1o select plant, materials and methods for civil enginesnng projeds
4 lnderstand civil engineenng infrastructure projects.



Unit content

Know about fundamental techniques, processes and materials used in the
construction of civil engineering works

Civil engineening waorks: groundworks; foundations and substructure; sUperstructure; extemal waorks

Groumgwaorks: site investigation g sme history, site sundeys, ste geology, ground imvestgaton, potzntial
ground contaminants, water table; earthvworks eg general excavabion and groundwater cortrol by
pumping, embankments, cutmngs and rew@mning walls; relevant technigques, processes, materals and
associated construcion plant

Foundations and substructure: different types of foundaton eg strip, pad, raft, piles im plain or reinforced
CONCrete; basements; relevant techniques, processes, materials and associated constructon plamt

Superstructures: frames; connections; floors; wall claddings; roof covernings; relevant technigques,
processes, matenals and assocated construcoon plamt

External works: fisable and ngid pavement construction; lormy and car parks; highway drainage details;
relevant technigues, processes and assodiated construction plant

Know the factors that constrain civil engineering work

Physical conditions: ground conditions; dlimatic conditions; tmescale
Anancial requirements: Cost; qualty

Environmental constrgints: noise; visual impact; poliution factors; environmental Impact assessment;
legislation

3 Be able to select plant, materials and methods for civil engineering projects

Specification af plant, matenais and methods: based on knowledge and understanding; fundamentals of cril
Engnsenng construction; constraints applicable to avil engineerng projects

Materials: properties and specfication of e aggregatss, concrete, bituminous matenals, steel, tmber

4 Understand civil engineering infrastructure projects
Fole and reshonsibilities of chvil engineers: design, development, construction; maintenance nfrastructure: eg
road, rail, harbour, airports, major services, component parts of infrastructure; project sponsors

Economics: role of nfrastructure in economic growth; relationship of public and private sectors; role of
cril engineening professionals in assessing demand; construction and financing

Lifecycle issues: eg development, adaptation, maimtenance and repair, demaeliion and sustainability of
infrastructure



Assessment

Unit 29

To achieve a pass grade you must :

P1 describe fundamental techniques, pro-
cesses, plant and materials used in
groundworks, foundations and substructures
[IE1, IE2, IE3, IE4, IE6, CT2,

CT6, RL3, SM2, SM3]

P2 describe the plant and materials used in
groundworks, foundations, substructures
and superstructures

[IE1, IE2, IE3, IE4, IE6, CT2,

CT6, RL3, SM2, SM3]

P3 describe how physical conditions, finan-
cial requirements and environmental con-
straints impact on civil engineering

works

[IE1, IE2, IE3, IE4, IE6, CT2,

CT6, RL3, SM2, SM3]

P4 produce method statements specifying
the plant, materials and methods to be used
in two separate civil engineering

projects

[CT1, CT2, CT6, RL2, RL3,

RL4, RL6, SM2, SM3, EP3]

P5 explain the roles and responsibilities of
civil engineers in civil engineering
infrastructure projects

[CT1, CT2, CT6, RL2, RL3,

RL4, RL6, SM2, SM3, EP3]

P6 explain the economics associated with
civil engineering infrastructure

projects

[CT1, CT2, CT6, RL2, RL3,

RL4, RL6, SM2, SM3, EP3]

P7 explain lifecycle issues associated with
civil engineering infrastructure

projects.

[CT1, CT2, CT6, RL2, RL3,

To achieve a merit grade you must
also:

M1 compare fundamental
techniques, processes,
plant and materials used in
groundworks, foundations
and substructures

M2 compare fundamental
techniques, processes,
plant and materials used in
superstructure and external
works

M3 relate the specification
of plant, materials and
methods to be used in a civil
engineering project to the
constraints placed on that
Project

M4 explain how infrastructure

projects are developed and

maintained in the public and private sectors,
both separately and in partnership.

To achieve a distinction grade you
must also:

D1 justify the selection of the
techniques, processes, plant

and materials used in a given
civil engineering project

D2 evaluate the relationship
between demand, provision

and funding of infrastructure
projects




