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Module Purpose: Upon the completion of 
this module, learners will be able to prove the 
knowledge and skills in Onsite Placement by 
understanding the joining processes, different 
methods and materials employed integrating 
the manufactured components and elements.
 
This module is aimed at a wide range of 
learners within the construction industry,  
from skilled workers to Construction 
Supervisors / Managers.
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Learning
Outcomes

Digital skills and 
Data Management

Procurement  
and cost

Health and  
Safety

Management and 
Planning strategies

Factory  
Operations

Site  
Operations

General Skills 
& Knowledge

1. Global understanding 
of the offsite work chain.

2. Understanding of 
materials and products 
employed in assembly. 

3. Manage business 
and work documents 
in construction 
(list of works, site 
measurements, 
calculations, records, 
estimates, etc.). 

4. Use professional 
literature, technical 
and technological 
documents and technical 
rules, regulations and 
standards and to utilise 
the legislation governing 
the field of offsite 
construction work and all 
other related fields

5. Review health & 
safety regulations and 
legislation associated 
with the storage, 
handling and use 
of materials on a 
construction site 

6. Describe a range of 
appropriate techniques 
for generating realistic 
potential solutions

7. Perform individual 
work and work in teams 
on the construction site 
or in the different offsite 
building chain

8. Ability to evaluate 
the quality of individual 
materials and products, 
as well as procedures of 
constructing, controlling 
and monitoring them

9. Knowledge on work 
plans of steel and 
wooden constructions

10. Determine bending, 
shear and deflection 
for complex support 
conditions

11. Understanding the 
role of quality assurance

12. Understanding 
degrees of tolerance 
between products 

13. Integration of on 
and off site

14. Understanding the 
importance of multi-
skilling 

15. Monitoring factory 
activities in relation to 
on site

16. Plan, schedule & 
manage resources

17. Understanding onsite 
assembly processes.

18. Training on 
safety equipment and 
considerations when 
working on heights

19. Understanding 
working machinery and 
safe use

20. Identification of the 
different modules and its 
correct assembly

21. Understanding 
needed degrees of 
tolerance/accuracy

22. Use of hand tools
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Learning
Outcomes

Digital skills and 
Data Management

Procurement  
and cost

Health and  
Safety

Management and 
Planning strategies

Factory  
Operations

Site  
Operations

Role Specific 
Competencies 
for Skilled 
Workers

Role Specific 
Competencies 
for Supervisors

23. Ability to judge 
and evaluate the impact 
for the final product if 
manufacture is at fault

24. Knowledge about 
the legislation and 
standards from planning 
and constructing 
buildings and other 
objects

25. Acknowledge 
the importance of 
construction design 
management for 
ensuring site safety

26. Prepare and update 
a project management 
plan, using standard 
systems of time and 
resource tracking

27. Produce a written 
report identifying each 
stage of the project

28. Compare the 
outcomes of your initial 
planned resources, 
timescales and costs 
against actual outcomes

29. Manage individual 
workgroups on site 
or within  the offsite 
building chain

30. Being able to 
assure quality during the 
different processes of the 
onsite assembly
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Digital Skills and 
Data Management

Introduction

Offsite and modular construction changes 
the way the construction sector delivers new 
buildings by moving as many processes as 
possible into controlled production lines – and 
in effect, utilising more advanced manufacturing 
equipment and improving working conditions.

The manufacturing of offsite and modular 
components differs in its approach to  
traditional building methods, requiring new 
processes that utilise the availability of data 
and building information modelling (BIM) to 
automate tasks with computer numerical  
control (CNC) equipment. Working offsite 
allows companies to invest and make available 
larger equipment that can support a lean 
assembly space, making each task easier and 
quicker to complete.

Digital skills can assist with the onsite  
placement and assembly by improving the 
planning processes and enabling the team 
to visualise the assembly process in a virtual 
space, as well as identifying issues, prior to 
units arriving on site. 
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Global understanding of the offsite 
work chain

Here we will introduce concepts which will help 
you interpret and manage the onsite placement 
schedule to ensure that the overall programme 
remains on track:

• Current date line: Most digital production 
schedules include a vertical line, typically red 
or green, to show you the current date. By 
following the intersection of this line with the 
tasks, you will be able to judge which tasks 
should be in progress, and approximately 
how complete they should be.

• Collapsible Work Breakdown 
Structure (WBS): Most digital production 
schedules will have a collapsible WBS, where 
you can expand a level of the WBS to reveal 
a more detailed breakdown of tasks. This can 
help you to understand what exact location 
and activity you should be working on that 
particular day.

• Float: The critical path (typically highlighted 
in red) will tell you the tasks which if  
delayed will result in a programme overrun. 
The remaining tasks will have associated 
float, or the time constraints in which the  
task can either start earlier or be completed 
later, and this won’t result in the project 
schedule overrunning.

• Toolbox talks: Most mornings on site begin 
with a team discussing which tasks need 
to be completed that day, and by whom, 
as well as if there are any delays and how 
they could be mitigated. It is important to 
speak up during these talks – you are the 
person completing the work and your intrinsic 
knowledge of the time and resources needed 
are invaluable to making sure the project is 
delivered according to schedule.

• Replicability: The onsite placement process 
is typically repeated on each floor of the 
building, with the exception of the ground 
and roof levels. Once you understand what 
needs to be done on the first floor of the 
building, typically it is a matter of repeating 
the process until you reach roof level.
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Materials and products employed  
in assembly

During the design of an offsite construction 
project, it is important to understand the  
specific constraints related to offsite 
manufacturing that usually do not arise in a 
traditional construction project. Such constraints 
are, for example, the dimensions, order of 
assembly and interface between modules and 
other building components.

The assembly of the offsite components need to 
be clearly defined during the early phases of 
the design stage. The maximum dimensions of a 
component during transport as well as the way 
the components are going to be transported 
will dictate the number of components and 
their design. When onsite, offsite components 
need to be assembled in a specific order. 
Designers need to think about the order of 

sequence and their understanding of the way 
offsite components fit onsite and how their 
design is influenced by these constraints is key. 
The order of sequence can impact the design 
of the building structure. As an example, with 
a volumetric module made of cross-laminated 
timber (CLT), the wall ends can be designed 
with overlapping ends, thus limiting the type 
of assembly and then dictating the order of 
sequence. As offsite components are meant 
to be transported, lifted and stored onsite, 
they need to be strong enough to resist the 
entire transportation process. Therefore, these 
components have to be designed in such a 
way that they resist their standard life structural 
load but also their transportation additional 
loads due to lifting. The components need to 
be designed with safety in mind. For example, 
within volumetric construction, modules need to 
be equipped with a fall preventing system when 
workers are operating at heights.

l Modular construction site
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Business and work documents in 
construction

Contract documents are vital to a construction 
project. They are created by a team of 
specialists – the architect, structural engineer, 
services engineer and quantity surveyor – 
which first looks at the draft of drawings from 
the architect and client.

Just which contract documents this team goes 
on to produce will vary depending on the  
size and type of work being done, but will 
usually include:

• Specification

• Schedules

• Bill of quantities

• Conditions of contract

The specification is a document produced 
alongside the plans and drawings and is used 
to show information that cannot be shown on 
the drawings. Specifications are almost always 
used, except in the case of very small contracts. 
A specification should contain:

• Site description 

• Address

• Restrictions – Which restrictions apply such 
as working hours?

• Limited access services – What services 
are available, what services need to be 
connected, and what type of connection 
should be used?

• Materials description – including type, sizes 
and quality

• Moisture content

• Workmanship – including methods of fixing 
and quality of work

• Finish
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Schedules
A schedule is used to record repeated 
design information that applies to a range of 
components or fittings. Schedules are mainly 
used on bigger sites where there are multiples 
of several types of house (i.e., 4-bedroom, 
3-bedroom, 3-bedroom with dormers, etc.), 
with each type having different components 
and fittings. The schedule avoids the wrong 
component or fitting being put in the wrong 
house. Schedules can also be used on smaller 
jobs, such as a block of flats with 200 windows, 
in which there are six different types of window.

Bill of quantities
The bill of quantities is produced by the quantity 
surveyor. It gives a complete description of 
everything that is required to do the job, 
including labour, materials and any items or 
components, drawing on information from 
the drawings, specification and schedule. The 
same single bill of quantities is sent out to all 
prospective contractors so they can submit a 
tender based on the same information – this 
helps the client select the best contractor for the 
job.

All bills of quantities contain the following 
information:

• Preliminaries – general information such as 
the names of the client and architect, details 
of the work and descriptions of the site

• Preambles – similar to the specification, 
outlining the quality and description of 
materials and workmanship, etc.

• Measured quantities – a description of 
how each task or material is measured with 
measurements in metres (linear and square), 
hours, litres, kilograms or simply the number 
of components required

• Provisional quantities – approximate amounts 
where items or components cannot be 
measured accurately

• Cost – the amount of money that will be 
charged per unit of quantity

The bill of quantities may also contain:

• any costs that may result from using sub-
contractors or specialists

• a sum of money for work that has not been 
finally detailed

• a sum of money to cover contingencies for 
unforeseen work

Project records
Other project records that are recorded onsite 
site are:

• Site Diaries

• Programmes (master, short term & target 
programmes) & subsequent revisions

• Progress reports & charts

• Weekly Reports

• Labour and Plant allocation/returns

• Details of all variations, instructions and 
dayworks, including date instructed, area 
affected, estimated value

• Time sheets

• Photographic records

• Minutes of Meetings

• Drawing Registers and schedules of 
significant correspondence

• Cost Records

• Health & Safety Records

l Cross Laminated Timber mid 
rise building under construction
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The Supervisor Role - Judging and 
evaluating the impact for the final 
product if manufacture is at fault

Site managers have to carry out site 
inspections, visits and tests before, during 
and after the onsite placement and assembly 
of offsite components. Managers have to 
ensure the quality of their finished building in 
accordance with ISO 9001, by following a 
quality management program. The program 
has two elements which are the Quality 
Control (QC) plan and the Quality Assurance 
(QA) procedures. The QC plan establishes a 
framework for the product’s quality and the 
QA is the process that ensures the quality 
is respected. During the site inspections, the 
manager has to ensure that the manufactured 
components are installed and assembled 
following the quality assurance procedures. 
By testing and inspecting the modules and 
components when they arrive onsite,  

the manager will try to eliminate all possible 
defects before the onsite placement and 
assembly stage. Their inspection work has to 
be recorded on a written report with digital 
pictures and a tracking list of the corrections 
that occurred during the onsite placement. 
By recording the inspections, it is easier to 
understand where and when issues usually 
arise. The site inspection of the manufactured 
components has to highlight, track and correct 
some mistakes that potentially would have 
become issues. The manager has to understand 
the principle of corrective and preventive 
action during the site assembly. They also need 
a good knowledge of the quality assurance 
procedures to be respected before, during  
and after the assembly of offsite components. 
By understanding how the quality processes 
have to be undertaken onsite, managers should 
know how important some inspections are as 
well as how often these inspections need to be 
carried on.
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Procurement, 
tendering and 
contracts

Introduction

Good knowledge of supply chain management 
is required for offsite and modular construction 
with a need of understanding the characteristics 
of the project site – from the supply of plants 
to various project sites. Understanding 
procurement and evaluating chosen suppliers 
and their delivery systems used against project 
criteria. The understanding of planning for 
variations in design and the implications this 
will have on costs related to the contract. The 
understanding of business management systems 
and benchmarking key performance indicators 
of various supply chains.
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Technical rules, regulations, and 
standards related to Offsite Construction

Dealing with variation in offsite activities is 
different because of the design freeze – any 
changes after the design freeze will result in 
higher costs and significant materials waste. 
In the case of non-compliance, such as an 
offsite component delivered to the site with 
the wrong specification, the solution will be 
covered in the quality section of the Ts & Cs 
(i.e., Terms & Conditions). Under the NEC4 
contract forms, the project manager (i.e., the 
employer’s representative) would issue a notice 
to the manufacturer (i.e., the subcontractor) 
stating that the delivered products were not fit 
for purpose. Similar clear and comprehensive 
rules are applied in the case of delays, as the 
construction programme is part of the contract.
 

Other topics that need to be looked at carefully 
in contract Ts & Cs are necessary bonds and 
insurance clauses. These are likely to differ 
significantly between traditional and offsite 
constructed projects, and the clients would 
need legal advice on the particular project, 
the particular manufacturers and the payment 
mechanisms. The project manager should 
communicate continuously with the factory 
teams regarding their factory performance in 
order to mitigate the risks of non-compliance.

Pre-construction
(design)/

procurement
Construction

Project stages

StrategyFeasibility

Inception
Low

High
Optimum Latest advisable

Commitment
points

Scope
of change

Co
st

of
 ch

an
ge

Commissioning

Completion

Design
freeze

Brief
freeze

Scheme
defined

l Typical offsite project stages
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Supervisor Role - Legislation  
and Standards for planning and 
constructing buildings

Planning Permission
Before undertaking most building projects, 
approval of local government authorities must 
be obtained. The rules controlling planning 
permission, however, are complicated. Indeed, 
in some instances minor development may be 
classed as “permitted development” (i.e.,  
does not require permission) and so it is  
always advisable to seek the advice of your 
local council on all planning matters before  
you begin.

There are two main controls that districts rely 
on to ensure that adherence to the Local 
Development Plan is ensured, namely planning 
permission and building regulation approval. 
There can often be some confusion as to their 
exact use, and whilst both of these controls 
are associated with obtaining “planning 
permission”, actually receiving planning 
permission does not automatically confer 
Building Regulation approval and vice versa.  
It may be possible that both are required 
before proceeding. Indeed, there may be  
a variation in the planning requirements – 
and to some extent, the Building Regulations 
– from one area to another. Consequently, 
the information given on the following pages 
should be considered as a guide only and not 
as an authoritative statement of the law.

Planning Application
Planning application must include:

• A completed and signed application form

• A land ownership certificate — this will  
inform who owns the land and any 
agricultural holdings

• A description of the development

• A location plan, block plan and detailed 
drawings of existing and proposed plan  
and elevations

• The appropriate fee

Building Standards
They are legal requirements laid down by 
Parliament (as in the case of the UK) that  
are intended to provide reasonable  
standards for the purpose of securing the 
health, safety, welfare and convenience of 
people in and around buildings, for  
conserving fuel and power and for furthering 
sustainable development. 
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Building Warrant
A Building Warrant application is required 
for the erection, change of use, alteration or 
extension of a building and is also necessary 
for the demolition of a property. It is valid 
for three years and construction work cannot 
begin before the Building Warrant has been 
approved. The processing of Building Warrants 
is a major part of the work done by Building 
Standards staff.

All application forms must be accompanied 
by two full sets of scaled drawings and should 
indicate details of the proposals. A complete 
specification of building materials and method 
of construction should be included and where 
specific details of construction are required this 
should also be shown by submitting large scale 
drawings. A location plan and a block plan 
are necessary to identify where the building is 
located in relation to the surrounding area and 
indicate the site boundaries, adjacent roads 
and properties, the drainage layout and the 
position on site of the building.

Where the proposed work involves structural 
design (e.g., steel frame, beams, lintels, roof 
structures): either structural calculations or, 
alternatively, a structural design certificate, 
which is signed by a chartered civil or structural 
engineer who is an Approved Certifier of 
Design, should accompany the Building 
Warrant application.

Building Warrant Application
When applying for a Building Warrant the 
following documents are to be submitted to the 
Verifier:

• Application form

• Fee (based on estimated value of proposed 
works)

• Plans (minimum of two copies of drawings)

Building Warrant Application Plans
The Building Warrant application plans should 
clearly show:

• The location and nature of your proposals 
and how they relate to adjoining or existing 
buildings.

• The type of materials and products being 
used.

• The size of rooms

• The position of appliances proposed

• Drainage details, etc.
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Health  
and Safety

Introduction

Environmental and sustainable practice 
management and evaluation of all potential 
offsite and modular construction logistics in 
adherence to the health and safety procedures 
of both factory and construction site settings 
is necessary. Along with this, environmental 
management will be of key importance and  
as such the understanding of the following  
is essential:

• Health and safety procedures for loading 
and off-loading materials

• Complete environmental risk assessment

• Track and access carbon footprint for  
each individual project, assess where this  
can be minimised 

• Ensure all environmental practice is  
digitally logged
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Health & safety regulations and 
legislation associated with the storage, 
handling, and use of materials on a 
construction site

Handling and use of materials
Regularly lifting, carrying or handling materials 
and items can cause serious injuries. The 
following is key to understanding how to control 
these risks and why. You must prevent or reduce 
risks from lifting, carrying and handling loads. 
Follow the Assess, Control and Review model. 

General principles for reducing manual 
handling risks
The emphasis during the assessment of lifting 
operations changed from a simple reliance on 
safe lifting techniques to an analysis, using risk 
assessment, of the need for manual handling. 
The regulations establish a clear hierarchy of 
measures to be taken when an employer is 
confronted with a manual handling operation.

Hierarchy of measures for manual 
handling operations
Avoid manual handling operations so far as is 
reasonably practicable by either redesigning 
the task to avoid moving the load or by 
automating or mechanising the operations.  
If manual handling cannot be avoided, then  
a suitable and sufficient risk assessment should 
be made. Reduce the risk of injury from those 
operations so far as is reasonably practicable, 
either by the use of mechanical handling or 
making improvements to the task, the load and 
the working environment. The capabilities of 
the individual should also be considered when 
requested to carry out a manual handling task.

Typical hazards of manual handling include 
lifting a load which is too heavy or too 
cumbersome resulting in back injury; poor 
posture during lifting or poor lifting technique 
resulting in back injury; dropping a load, 
resulting in foot injury; lifting sharp-edged;  
or hot loads resulting in hand injuries.

The most common injuries associated with 
poor manual handling techniques are all 
musculoskeletal in nature and include muscular 
sprains and strains; back injuries; trapped 
nerves; hernias; cuts, bruising and abrasions; 
work-related upper limb disorders (WRULDs); 
and rheumatism.
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Assess
Identify and assess: Construction sites have 
many different materials that need assembling 
or moving from one place to another.

Consider:
Who – Think about the type of operatives 
using the materials and what do they have to 
lift and carry? Do they need to lower, push or 
pull any loads as well? Consider anyone who  
is known to have an existing problem, like a 
back injury.

What – Estimate or assess likely risks from 
the tasks you are doing. Pay attention to tasks 
that involve holding loads away from the 
body; twisting, stooping, working overhead or 
reaching upwards; large vertical movement; 
long carrying distances; strenuous pushing / 
pulling or repetitive handling. Also consider job 
demands or time pressure.

Where – Consider where the work is taking 
place. Certain situations can increase the strain 
on the body or the risk of falling and impacts 
with the load. These include restrictions on 
posture; bumpy, obstructed or slippery floors; 
variations in floor levels and stairs; hot/cold/
humid conditions; gusts of wind or other strong 
air movements; poor lighting conditions or 
restricted movement from clothes / personal 
protective equipment (PPE).

Control: Where the risks are judged to be low, 
simple and inexpensive controls will suffice. 
For certain specific tasks, like working with 
plasterboard, kerbs and paving or blocks and 
masonry units you may have to do more. Give 
priority to the greatest risks first.

Prevent: Think about eliminating or reducing 
lifting and carrying risks where possible. 
Consider:

• Using mechanical lifting aids like conveyors, 
hoists, telehandlers or cranes

• Plan ahead so you can lift materials into the 
site and distribute them

• Different offsite and modular construction 
may have varied sized elements

l Overhead gantry crane lifting mass timber element
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Control: Even if you minimise some of the risks 
this way, you may still do other work that can 
involve significant lifting or carrying. Control 
the risk by:

Manual lifting and carrying aids –  
Many devices are available including pallet 
trucks, sack barrows, trolleys, lifting devices 
and grips to help better grasp loads.

Layout – Allow adequate room for the work. 
Reduce the need to bend to materials, twist, 
stoop or stretch. Where possible, store heavier 
loads at waist height. Only store lighter or more 
easily / infrequently handled items on the floor. 

Environment – The ground should be even 
and firm where possible, particularly when 
pushing / pulling loads. Use suitable coverings 
if necessary. Keep the workspace clean and 
tidy. Ensure sufficient lighting so that workers 
can clearly see what they are doing. Avoid 
working in extremes of temperature if possible. 
Provide the right additional controls or personal 
protective equipment (PPE) where you cannot 
change these conditions.

Work practices – make sure that the work 
rate is suitable for the task. Rest and rotate 
workers if needed.

Review
Supervise - Ensure that controls are effective 
and properly used.

Maintain - Lifting equipment needs to be 
thoroughly examined. Make sure other 
equipment is properly maintained.

Monitor - Collect valuable information 
from reporting, monitoring and investigating 
reported symptoms.

l Timber frame manufacturing facility
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The importance of construction design 
management for ensuring site safety

Construction design management (CDM) 
informs each party involved in the  
construction process of their duty in regard  
to health and safety.

CDM duty holders refer to:

• Client: Self-appointed as a Duty Holder

• Principal Designer (PD): Coordination of 
Health & Safety (H&S) during design

• Principal Contractor (PC): Manages H&S on 
site

• Designer: is an organisation or individual that 
prepares or modifies a design for any part of 
a construction project, including the design of 
temporary works 

• Contractors and Subcontractors: Cooperate 
with PC

• Workers - are the people who work for 
or under the control of contractors on a 
construction site

Client responsibilities
• Make appointments: Information, Instruction, 

Training and Supervision

• Pre-Construction Information to be provided 
to each Designer & Contractor about land  
or premises

• Ensure that there are suitable management 
arrangements and welfare provisions are 
made for the project

• Ensure Construction Phase H&S Plan is in 
place before work starts on site

• Ensure PD has prepared H&S File & retained 
by client

Principal Designer (PD) responsibilities
The PD must plan, manage, monitor and 
coordinate the pre-construction phase 
considering the general principles of  
prevention by:

• Assisting the client in identifying, obtaining 
and collating the pre-construction Information

• Providing pre-construction information to 
designers, the principal contractor and 
contractors

• Ensuring that designers comply with their 
duties and co-operate with each other

• Liaising with the principal contractor for the 
duration of the appointment

• Preparing the health and safety file

Designer responsibilities
All designers on both domestic and business 
client projects are required to:

• Check that clients are aware of their duties

• Have the right skills, knowledge, and 
experience, and be adequately resourced  
to address the health and safety

• Understand and be aware of significant  
risks that workers and users can be exposed 
to, and how these can arise from their  
design decisions

• Provide information about the risks arising 
from their design

• Cooperate with others who have 
responsibilities

• Coordinate their work with that of others in 
order to improve the way in which risks are 
managed and controlled

• Consider the general principles of prevention 
when carrying out their design work
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Principles of prevention considerations include:

• Avoiding risks: Design a roof with a high 
parapet to eliminate the risk of falls

• Evaluating the risks that cannot be avoided: 
Work out whether the effort and expense of 
installing a fixed access system or MEWP

• Combating the risks at source: Arrange for 
services to be isolated or diverted

• Adapting the work to the individual: Provide 
workstations at an appropriate height

• Adapting to technical progress: Specify self-
cleaning glass

• Replacing the dangerous with the non-
dangerous/less dangerous: Switch to using a 
paving block that is lighter in weight

Principal contractor responsibilities:

The PC must plan, manage, monitor and 
coordinate the construction phase considering 
the general principles of prevention by:

• Developing the Construction Phase H&S Plan

• Liaising with the principle designer during 
the construction project and in particular 
gathering information for H&S file

• Ensure:

– Site particulars are displayed
– Adequate welfare facilities are provided
– Only authorised persons go on site
– H&S Plan is complied with
– H&S management is in place on site
– Coordination of all sub-contractors
– Suitable inductions, information and 

training

Health and safety file information
Health and safety file information refers to a 
record of health and safety information that is 
relevant when the project is complete. 

Suggested contents include:

• Brief description of the work

• Residual hazards

• Key structural principles

• Information regarding plant and equipment

• Equipment provided for cleaning or 
maintenance 

• Nature, location and markings of  
significant services

• As-built drawings
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Management and 
Planning Strategies

Introduction

Precise planning and programming for the 
delivery of any offsite and modular construction 
elements and great considerations must be 
given to the following; good communication 
with onsite management in order to move 
plant, labour and materials around the site 
efficiently. The appreciation of following a 
strict programme schedule integrated with a 
sophisticated delivery schedule. The planning of 
logistic routes to coincide with various project 
phases along with planning of strict offloading 
points and sequences of operations for staff. 
An understanding of the high levels of health 
and safety protocols for the use of plants such 
as cranes, hoists etc. Be able to embrace a 
delivery focused culture and adopt digital 
logging of delivery progress from factory to 
consolidation centre to site. The understanding 
of how offsite and modular sites management 
strategies differ from traditional methods 
to be more flexible to suit various project 
programmes. An appreciation of how logistical 
problems are solved and the impact that they 
will have on the contract. 
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Appropriate techniques for generating 
realistic potential solutions

Digital technologies are changing the way 
working processes are carried out. While 
improving the productivity of the offsite 
manufacturing processes, they also benefit 
the site operations of offsite construction 
projects. Through various new and emerging 
technologies, site operations are using more 
and more digital processes to increase the 
project performance.

From reality data capture technologies, such 
as laser scans, to visualisation technologies, 
such as VR/AR and sensors or other RFID 
technologies, the number of digital  
technologies are arising for the onsite 
operations of offsite projects.

While building information modelling (BIM) 
is becoming more common in the construction 
industry, this is not yet the case for digital  
twins. It is therefore important to explain  
clearly what they are and how they are 
different from 3D models.

A digital twin is a digital representation of  
a physical asset. Digital twins are up-to-date  
copies of physical objects that deliver 
information on the object’s properties  
and state. 

l Timber frame construction - Interactive simulation in VR
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l BIM enabled 3D model 

The principal difference between a digital 
twin and 3D BIM is their capacity to follow 
physical assets throughout their entire lifecycle 
and to be updated during the construction 
and assembly process. With the aid of digital 
twin capabilities, BIM models are evolving to 
become “living”, as they automatically  
update as the site components are being 
physically assembled.

When a digital twin is used during onsite 
placement and assembly, the model is updated 
automatically if the necessary sensors or tags 
are placed on building assets. As an example, 
in the case of a modular construction site, 
if the modules are equipped with tags and 
are scanned after they have been correctly 
assembled, the 4D assembly model can be 
updated automatically. In this case, the project 
progress can be visible without being physically 
onsite and the assembly time rate can be 
checked making the costing of the project  
more accurate.

4D models are a component of Digital 
Rehearsals that are increasing in use in larger 
or more complex builds to allow teams to 
identify issues before they arrive at site.

Digital Rehearsal Summary:  
www.balfourbeatty.com

Video looking at how BIM 360, 3D Scanning, 
4D Planning and Synchro come together on 
one project: www.balfourbeatty.com

https://www.balfourbeatty.com/media/videos/?videoid=dFAnduK_TuU
https://www.balfourbeatty.com/media/videos/?videoid=GvjXTR9DHTA


27

Individual work and work in teams on 
the construction site or in the offsite 
building chain

Skilled workers onsite will be responsible for 
the assembly and installation of manufactured 
components such as panels or modules to the 
agreed design specification. To safely complete 
the handling, moving, installing, and finishing 
of the building assembly and installation, 
site teams need to communicate effectively 
and work in a collaborative manner. This 
includes understanding the roles of each trade, 
employees and other site members as well as 
having effective communication with others – 
either oral, written or digital.

Communicating with colleagues is a key skill to 
have on and off site. By discussing the progress 
of the project with others, it ensures that 
everyone has the most accurate and current 
information on the next steps to follow while 
reducing possible ambiguous information.  
Some tips for effective communication are:

• Participate in meetings and ask about any 
unclear information on the project

• Have frequent meetings with your supervisors 
to make sure your tasks are done correctly

• Use phone calls for complicated issues where 
you need to discuss options

• Follow up phone calls with brief summaries  
of decisions made

Supervisor Role - Project Management 
Plans

In the preparation of schedules – for example, 
the milestones – the critical path and any 
deviations from the original plan need to 
be considered, and the schedule adjusted 
accordingly. A platform approach to project 
management can help to make sure that the 
different elements of the project plan align 
with one another. There are several platform 
solutions on the market, including Trimble 
Connect, Autodesk 360 and Procore. The 
functionalities they typically offer include 
version control, synchronisation, accessibility 
and effective communication between the  
team members.

Using platform software solutions helps with 
project coordination, but it won’t provide you 
with solutions when it comes to allocating 
resources such as labour, plant, machinery, 
materials and training. These are all 
considerations that will require intrinsic on-the-
job knowledge about how many people are 
using what plant and install what offsite product 
in how much time.

As a supervisor in onsite placement and 
assembly in projects using offsite construction 
techniques, it is important that you assist 
with programming the site schedule. This can 
include:

• Task duration

• Task milestones

• Optimising labour resources

• Reducing non-value adding activities

As with other aspects of the site supervisor role, 
the best way to achieve the intrinsic knowledge 
and skills to make decisions on these points is 
by direct experience with the particular offsite 
system. If you work across several sites or on 
a large site where several offsite products are 
used, it will not always be possible to have  
the necessary experience with each unique 
offsite product.
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Supervisor Role - Project Reports

Some cloud-based software can gather all the 
information about your company and projects 
– including documents regarding site planning, 
scheduling, health and safety requirements, 
procurement and many more tasks – within  
a single shared platform.

This platform would then be accessible to all 
stakeholders involved in the project, with a 
restricted access linked to their involvement in 
the project. The project manager’s aim is to 
ensure that the right information is available  
to the right people at the right time.

Using the same software across multiple 
projects and with common subcontractors can 
improve efficiencies in planning by making 
repeatable processes and standardising ways 
of working.

Supervisor Role - Comparing the 
outcomes of your initial planned 
resources, timescales, and costs  
against actual outcomes

Project benchmarking and management 
techniques are required to effectively compare 
the initial estimates of resources, timelines 
and costs against the actual production rates 
throughout the project. One way in which 
this can run more efficiently with offsite and 
modular construction is by using online  
software capable of producing your data to  
be analysed.

Using the same software across multiple 
projects and with common subcontractors can 
improve efficiencies in planning by making 
repeatable processes and standardising 
ways of working. The key to ensuring these 
efficiencies is to capture the lessons learned  
by comparing what you planned, what 
happened and what could be done differently 
in the future.

Research shows a major cause of not meeting 
cost objectives is failure to achieve the schedule 
objectives. Time planning converts project time 
objectives into an operational plan. Clients 
value time based on contracts and often use 
bonuses, penalties and specified planning 
requirements to ensure time objectives are  
met. A schedule is a sequence of project 
activities that ensure the plan is achieved  
and schedules are normally constructed in  
a hierarchical fashion.

Using project timelines for recording progress 
is an essential tool for supervisors, traditionally 
done on a Gantt chart and now used digitally 
the following information is recorded, key dates 
(weekly), recording the actual percentage of 
work completed against programmed work  
and carefully recording actual work onsite,  
i.e., when work on an activity started and  
when it finished.

Recording progress enables effective on-going 
performance to be reviewed as well as overall 
contract evaluation. 
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Supervisor Role - Managing individual 
works and workgroups on the 
construction site or in the different 
offsite building chain

During the design of an offsite construction 
project, it is important to understand the specific 
constraints related to offsite that usually do 
not arise in a traditional construction project. 
Such constraints include, for example, the 
dimensions, order of assembly and interface 
between modules and other building 
components. The assembly of the offsite 
components need to be defined during the 
early phases of the design stage.

Similar to traditional construction, the 
supervisory roles will be split into various 
specialisms, which will differ slightly within 
different companies. However, they will usually 
be classified as follows: designers, factory 
production managers, logistics managers, and 
onsite assembly managers. Each of these roles 
needs to have a high level of understanding of 
offsite and modular construction as well as their 
own specialisms outlined below.

Designers: The design team’s role is 
to produce a full set of construction and 
manufacturing drawings, the package (often 
termed as the contract document) will include 
fully qualified bills of quantities (depending 
on the type of procurement) and cutting lists. 
From the information contained in the contract 
documents, the factory teams and skilled 
workers should be able to produce an  
accurate end product, which could be a closed 
panel, open panel, roof cassette or a fully 
completed pod.

In the creation of assembly drawings, 
the design intention must be effectively 
communicated. To ensure that all information 
needed to produce a building component is 
present, the design team should follow standard 
drawing convention standards. All drawings 
must be clearly annotated, and all standards 
symbols and line weight conventions should 
be followed in the creation. It is common for 
designs to be changed, adapted or amended; 
therefore, revised drawings should be clearly 
referenced and updated. To support any 
changes there must be a change control 
protocol in place, which is often referred to 
as information exchange. This is a process in 
which any design changes are flagged, and all 
revised drawings are re-issued and updated.

l Assembly drawings
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Factory production managers: The 
factory management team’s role is to have 
specialised knowledge and skills in the various 
methods of construction, such as modular, 
panelised systems, pods and sub-assemblies. 
To understand offsite construction materials 
such as concrete, timber and steel. Have 
a high-level understanding of application 
of various automated manufacturing and 
production machines including robotics – CNC 
cutting machines, board measurement and 
cutting machines, automated lifting machines, 
automated lifting. Whilst also be continuously 
up to date with current building regulations  
and familiar with current and emergent 
technology, government guidance, including 
thermal performance.

Logistics Managers: The logistics team’s role 
will be dependent on the size of the company 
and its organisation, there may be several 
models of how to manage logistics projects. 
In any case, the logistics profession must have 
the greatest weight in planning. The project 
is usually divided into several phases, design-
confirmation of design-construction-installation 
of logistics equipment-go live and rump up 
phase. In connection with this, they will also 
require good knowledge of supply chain 
management in relation to offsite and modular 
construction with a need of understanding the 
characteristics of the project site, the supply of 
plants to various project sites. Understanding 
procurement and evaluating chosen suppliers 
and their delivery systems used against project 
criteria. The understanding of planning for 
variations in design and the implications this 
will have on costs related to the contract. The 
understanding of business management systems 
and benchmarking key performance indicators 
of various supply chains.

l CNC saw centre
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Factory  
operations

Introduction

As mentioned, offsite and modular construction 
utilises a ‘just in time’ method of material 
delivery, this is due to the site constraints 
related to this construction. A Construction 
Consolidation Centre (CCC) is a distribution 
centre through which material deliveries are 
channelled, enabling a far more sophisticated 
level of programming within the delivery of 
materials to and from the production line to 
the site of assembly, reducing potential risk 
of material waste, damage of offsite elements 
during transport and reducing the need for 
storage on sites where space is limited.

Factory Operations - Quality of 
individual materials and products  
and related procedures

The employees must be extensively trained in 
the area of the use of all relevant materials  
and components.

This includes the following contents:

• Material origin and manufacturing process

• Energy consumption for production in order 
to be able to prove the ecological footprint

• Requirements for delivery, storage and 
handling of the products

• Quality checks on receipt of goods (e.g., 
wood moisture) – Do the delivered goods 
correspond to the ordered goods? Are the 
necessary CE markings present?)
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Work plans for steel and  
timber construction

In order to place the components correctly, it is 
necessary to be able to read and understand 
the work plans. The employees are trained to 
select and arrange the correct components on 
the basis of the plans. As the steel and timber 
constructions are often complex static systems, 
it is also important that the employees have a 
basic understanding of statics.

When constructing the structures, many 
intermediate steps are necessary during the 
construction phase, such as supporting walls 
with sloping bracings until the next wall is built. 
In the case of truss constructions, the individual 
trusses must also be specially secured.

Bending, shear and deflection  
for complex support conditions

In order to be able to make the right decisions 
on the construction site, it is necessary to have 
basic structural knowledge.

The support forces and deflections are 
calculated by specialist planners and the 
components are dimensioned accordingly. 
The anchorage points are also calculated 
and specified. The necessary fasteners such 
as dowels, nails, staples or screws are also 
specified – but these must then be selected 
appropriately on the construction site.

The different static conditions during assembly 
must also be recognised. This also prevents the 
structure from being overloaded by building 
materials that are temporarily stored.

The static understanding is also necessary  
to be able to attach the elements correctly to 
the crane.

Understanding the role  
of quality assurance

One of many benefits of offsite construction is 
the reduction of time spent on site in addition 
to allowing for fewer disruptions to the local 
surroundings thanks to the limited time on site. 
These benefits are driven by the standardisation 
of offsite manufactured components and their 
capacity to be installed and assembled quickly 
on site. With standard processes, assemblies 
and dimensions, quality can be improved 
by reducing the opportunity for human 
error. Issues and defects on manufactured 
components when they arrive on site can cause 
major delay and disruption on the programme, 
resulting in slippage of schedule and potential 
costly rework. 

l Quality checks enhanced with Augmented Reality (AR)
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l Quality checks on individual components and assemblies

When manufactured components do not fit with 
other site assemblies, project managers will 
have to reorganise, resupply or remanufacture 
materials or components and finally adapt the 
project plan. As manufactured components tend 
to be fully finished when leaving the factory, 
if they are delivered with any inaccuracies or 
defects, it will sometimes not be possible to 
undertake rework or repair, in which case the 
only option may then be the remanufacture 
of the component. To mitigate this, it is vital 
to control the quality of products during the 
manufacture before they are delivered to  
the site.

Quality control should be undertaken at each 
stage throughout the entire project – from 
the first materials being delivered to the 
factory until the handover to the client. It can 
be undertaken by factory and site workers, 
supervisors and managers or by specific teams 
when many processes need to be checked. 
While the processes need to be checked and 
confirmed by upper management, the control 
of the quality is a task that everyone should 
include as part of their job. The “right first time” 
approach is critical in offsite construction. 

Some issues in the assembly process can be 
invisible when other layers are assembled 
on top. Therefore, it is important to spot any 
mistakes or inaccuracies at the earliest possible 
opportunity or instance. By having everybody 
involved in the quality control of their job, the 
total number of potential issues will be reduced.

Any small inaccuracies or defects at the 
beginning of the project can impact further 
tasks such as the on-site assembly and have 
a major impact on the delay and final cost of 
the project. Hence why it is very important 
to identify and address mistakes before they 
become issues. 
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Understanding degrees of tolerance 
between products

In an offsite construction context, the degree 
of tolerances between on-site elements and 
manufactured components require extra 
care and consideration. Discontinuities in 
communication between the design, factory 
and site teams can result in future site assembly 
complications, schedules slippage and cost 
increases. Thus, it is important to understand the 
need for effective communication between all 
members to be able to respect the tolerances 
required in offsite construction.

A mistake made in a drawing will be present 
during the manufacture, assembly and 
handover process, causing site complications 
at every level. Also, depending on the material 
used on site or in the factory, it is vital to 
be aware of the requirements for different 
degrees of tolerance – whether designing 
with steel, timber or concrete. Each of these 
three construction materials reacts differently 
during their lifetime as well as when they are 
transported and assembled. For example, 
timber elements can shrink in length and width 
depending on their moisture content. Also, 
when some buildings are clad with brick slips 
and the building is entirely timber framed, 
the shrinkage of timber can cause visible 
discontinuities between brick slips.

While the choice of materials needs to be 
carefully considered during design and that 
the consideration for tolerances between 
products, assemblies and components are 
key; the accuracy required during the factory 
process needs to be well defined. As some 
modular construction companies start to 
build skyscrapers using concrete or steel 
fully furnished volumetric units, they need 
to mass produce their modules. The size 
of the production facilities required to stay 
on schedule subsequently increases, and 
companies may need multiple production sites 
and factories. In this case, the right definition 
accuracy of the manufactured product is vital.

With different managing bodies in the 
factories, the degree of accuracy asked 
from the production teams can change and 
the quality of the finished module can differ 
between different factories of one and the 
same business. Other accuracy issues likely 
to happen on site can relate to foundations 
or other components from subcontractors 
that need to fit with pre-manufactured units. 
With a small degree of rework possible on 
site, premanufactured units need to fit almost 
perfectly with other assemblies and their 
specification and dimensions need to take into 
account possibilities to adapt to reasonable  
site complications. 

l Cross Laminated Timber modules under construction
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Integration of on and off site

Offsite construction requires higher levels of 
collaboration and coordination than traditional 
construction methods. Because a significant 
part of the building will be premanufactured 
in a separate location, by a separate team 
– but often concurrently with the on-site 
activities. Adhering to the agreed timelines 
and specification for both offsite and on site 
activities is very important.

The point where all design decisions are 
finalised and after which any changes to the 
specification will be highly costly is called the 
design freeze. Typically, the manufacturing 
and the on-site placement and assembly 
schedules are synchronised, so that offsite 
components can be transported in batches to 
the building site at the time when they need to 
be installed on site. The on-site placement and 
assembly schedule, in turn, is dependent upon 
the groundworks schedule. And the follow-
on trades’ schedules such as window fitters, 
electricians, joiners, plumbers and decorators 
are dependent upon the onsite placement  
and assembly.

It is then easy to understand why adhering 
to the agreed schedule and specification is 
important, because any deviations will have an 
impact on follow-on factory and site operations. 
Because of the high interdependency, frequent 
communication between all the project partners 
is also very important for integration of on 
and offsite activities. There should be a mutual 
understanding between all the tradespeople 
and their roles. Some offsite systems may 
require new methods of working or use of new 
and emerging technologies. 

Understanding the importance  
of multi-skilling

In addition to their factory and manufacturing 
skills, trades in the factory have to be able to 
assemble and install the component they are 
manufacturing when it is delivered on site. They 
have to understand other activities during the 
manufacture by following the entire factory 
process and therefore be aware of the impact 
the quality of their task has on other trades.

Also, it is important to be able to perform 
and complete a large panel of tasks related 
to the site activities. By having a holistic view 
on the component life, skilled workers will be 
able to inspect their work in the factory and 
readily understand the way the manufactured 
components are assembled on site.

As offsite construction often gathers multiple 
types of trades in a single environment, workers 
can visualise the different activities throughout 
the project progress and will then gain skills by 
working with various areas of specialism. Also, 
have the knowledge and ability to work with 
different trades, such as carpenters, plasterers, 
plumbers and electricians. Operatives working 
onsite may be the same operatives employed 
by the manufacturer and so they may have a 
holistic understanding of operations both on 
and offsite and typically be multi-skilled.

When manufacturers have a more multi-skilled 
workforce, some sources state it can result in a 
20% reduction on the overall construction times 
and therefore a reduction of the project cost. 
In addition, logistics teams are trained to work 
with multiple types of products and come from 
various types of industries. Their holistic view 
of projects is an important skill to be shared 
with other trades for both offsite and onsite 
activities. As they link the factory to the site, 
they transport the components but also transfer 
the knowledge and information from the factory 
gate to the site gate.

The benefits for workers to improve the number 
of skills they have across the different trades 
can be beneficial for their future employability 
and employment duration, job satisfaction  
and safety. 
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Monitoring factory activities in relation 
to on site 

Factory supervisors need to monitor the factory 
performance in reference to other schedules 
from the logistics and site teams. They must 
understand that their schedule and the work 
undertaken in the factory have an impact on 
all following steps and tasks of the project. 
If the production is too slow compared to 
the usual production rates, it causes delays 
in deliveries and therefore impacts the site 
and the overall time of the project. To respect 
schedules, factory supervisors, need to work 
collaboratively with site supervisors, to be 
aware of the site progress and to adapt the 
factory production rate when required. By 
communicating frequently with factory and 
project managers, factory supervisors have to 
follow the project progress to ensure that their 
plans are up-to-date.

To be able to control the factory production,  
it is necessary to follow several processes. 
These processes are guidelines for a typical 
Factory Production Control (FPC) system to 
control the manufacturing process from goods 
entering the factory until the manufactured 
components are delivered to the site. The first 
document is the quality plan which maps the 
FPC system throughout the company and guides 
all daily staff involved in the manufacturing 
process. Within this document, there is a list of 
people’s responsibilities. 

When procurement requires ordering materials 
and products for the manufacture, they follow a 
purchasing procedure. This provides traceability 
of goods arriving in the factory. Following the 
purchasing procedure, factory teams need to 
ensure that the products and materials entering 
the manufacturing process are the correct type, 
quality and quantity with reference to a good’s 
inward procedure. Then, there is a quality 
control procedure that explains what needs to 
be inspected, and by whom, in addition to what 
the pass or fail criteria are and what process 
is followed when failure occurs. To ensure the 
right information is communicated at the right 
time to the right people, a document control 
procedure needs to be followed and managed 
by the factory supervisor.

During the manufacture, the manufacturing 
procedure gathers all the information and 
instructions about the appropriate tooling and 
machinery to be used efficiently and safely 
in the factory. Then, the tools maintenance 
procedure is a list of machinery settings, how 
and when they are checked, by whom they are 
checked, and what records should be kept.

From goods, materials, machinery and tools to 
finished manufactured products, each element 
within the factory needs to be identified to 
have complete traceability through the entire 
manufacturing process and delivery. This list 
of procedures is not exhaustive and should be 
adapted to the size of the company, factory 
and facility. However, it provides guidelines 
for factory supervisors to be able to effectively 
monitor and track factory activity and process. 

l Factory checks
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Plan, schedule & manage resources

To be able to manage and control the factory 
productivity while respecting the project 
schedule and cost in accordance with site 
operations, the planning phase needs to be 
well managed. A well-planned project and a 
comprehensive schedule ensure the optimal 
allocation of resources and the effective control 
of project activities within time constraints.

Within the factory, managers use Factory 
Production Control (FPC) systems to manage 
the several aspects of production and project 
management in the factory. FPC systems also 
seek to be beneficial for all the stages of the 
project by ensuring that the right manufactured 
products in the factory are delivered at the 
right time and right location on site.

Several processes, therefore, have to be 
applied and respected during the production of 
offsite components. Document control, quality 
control or product identification are a few 
examples of procedures that are part of an FPC 
system and that have a direct impact on the 
quality and productivity of site activities.

To ensure the quality of manufactured products 
leaving the factory, managers have to 
organise the inspection and test items during 
the manufacturing stage by affecting teams to 
quality control of procedures, materials and 
products. Those quality teams have to record 
any issue during the manufacture and be able 
to communicate with managers to understand 
any impact upon the project schedule.

As project managers have an overall view 
on the project schedule, they can organise 
the following steps to be undertaken by the 
factory teams. Factory managers also need to 
communicate with site managers to be updated 
on progress on site and to understand how 
to adapt their factory schedule to respect the 
progress of site teams. By having the record 
of the inspection and quality procedures 
undertaken in the factory, it improves the 
traceability of goods throughout manufacture, 
delivery and assembly.
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Site  
operations

Introduction

The management team is responsible for 
the various aspects of offsite and modular 
construction logistics such as supply chain; 
stores management and the development and 
optimisation of site logistic solutions. The team 
will also be required to manage goods and 
equipment at the site upon delivery and the 
movement of people.

Site communications are key to success in  
most traditional building projects. But with 
added pressures of “just in time” delivery 
sequences on which offsite and modular 
construction relies, the more emphasis will  
be put on the following:

• High-level communication system for 
deliveries and their sequences via 
noticeboards, emails and possible  
monitor displays

• Site safety procedures implemented  
around the delivery of large-scale modules  
to be introduced

• Collate all site communication information  
on digital platforms for logistics  
management team access

l Module being lifted into position upon arrival 
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Onsite assembly processes

In order to correctly understand the process 
sequence on the construction site, it is necessary 
for the employee to know all interfaces.

The employee must know which trades are in 
front of him and upon whose performance he 
is building; for example, the shell construction 
with the basement or foundation work, in 
addition to the trades that follow or are in 
between, such as electricians, who first have  
to lay the cables before the walls can be  
closed again.

These processes must be described in flow 
charts, which the employees must then also 
read and understand.

Safety equipment and considerations 
when working on heights

Safety at work on construction sites is a  
central issue. Employees need to know which 
health and safety regulations apply. In addition 
to knowledge, it is of course also necessary  
to know how the regulations can be  
complied with.

Can scaffolding be used instead of ladders or 
cherry pickers when it comes to assembly work 
at great heights? 

Knowledge of how to use personal protective 
equipment is also a basic requirement.

l Site preparation prior to delivery of kit l Scaffolding on a modular construction site
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Working machinery and safe use

Machinery, hand and power tools can be 
the source of a number of hazards, including 
electricity damage, fire, cuts and other injuries. 
Almost half of all accidents involving power 
tools and abrasive wheels result from a mistake 
of the operator oran unsafe system of work, 
both of which can be avoided. Employees that 
work in the manufacturing plant and on site 
should be aware of the risks related to the use 
of all equipment, be adequately trained on 
how to use and maintain tools and always wear 
the required PPE. To prevent the occurrence of 
accidents, a number of procedures should be 
followed before start using the equipment:

• Check that the machine is complete: For the 
right functioning of machines and tools, all 
parts should be in place

• Produce a safe system of work for using 
and maintaining the machine: Look at the 
instruction of the manufacturer and identify 
all sources of risk and plan a methodical 
check and periodical inspections

• Ensure every static machine has been 
installed properly and is stable

• Choose the right machine for the job

• Note that new machines should be CE 
marked and supplied with a Declaration of 
Conformity and instructions in English; when 
setting up, make sure the machine is safe for 
any work that has to be done

• Make sure the machine is properly switched 
off, isolated or locked-off before taking any 
action to remove blockages, clean or adjust 
the machine

When using machinery and power tools, 
there are additional risks related to the use of 
electricity, such as electrocution, electric shock, 
burns and fire. These dangers are possible 
when the equipment is damaged, or it has fault 
cables/connections; any noticeable problem 
should be reported and the equipment should 
be disconnected and stored until it’s fixed.

In the UK, all employees should know the key 
regulations that regard their work, such as:

PUWER – Provision and Use of Work 
Equipment Regulations 1998: which place 
duties on people, and companies who own, 
operate or have control over work equipment. 
It guarantees that tools are suitable and safe 
for use and accompanied by health and safety 
measures, and that people who use them are 
adequately trained.

COSHH – Control of Substances Hazardous 
to Health: designed to protect people from 
hazardous substances at work, including 
dangerous materials and chemicals.

LOLER – Lifting Operations and Lifting 
Equipment Regulations 1998: which can be 
used in connection with PUWER when operating 
lifting equipment.
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Different modules and correct assembly

The use of drones has become increasingly 
common on construction sites, being used to 
improve survey data, make the process of 
surveying more efficient and get safer access  
to dangerous or hard-to-reach places. Used  
for high rise modular construction projects, 
drones can be used to scan the building  
during the delivery and construction to make 
sure the assembly process is respected and 
accurate enough.

When a drone is used during the onsite 
assembly, the inspection of the quality can 
be done remotely. The site scan helps the 
quality manager to verify construction details, 
dimensions and position of offsite components 
and parts. By being aware of existing site 
conditions from laser scans, it ensures that 
potential mistakes are seen before they  
become issues.

All this information and data recorded can 
then be seen through other digital means, such 
tablets or smart helmets with mixed reality. 
Such technologies are already developed by 
Trimble with their Trimble XR10 HoloLens. By 
combining the HoloLens with hard hats, people 
can use AR/VR on site. When combined with 
Trimble Connect, site teams can visualise the 
BIM model. Therefore, it is possible for the 
construction staff to see the updated BIM model 
through the visor display, and then verify the 
alignment of building parts by overlaying the 
model and the reality.

XR10 BIM video - www.youtube.com

l Site survey drone

l Site survey drone

https://www.youtube.com/watch?v=MYuFHHb6FA4
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Degrees of tolerance/accuracy

In order to understand how exactly the 
components have to be manufactured, placed 
or aligned, it is again necessary to know the 
process flow. Depending on the degree of 
prefabrication, higher or lower tolerances  
are possible.

For this, the respective local standard for 
tolerances is used. (In Germany DIN 18202) 
describes which deviations are to be tolerated 
and which are no longer. This being said, the 
employees must also understand that when an 
element is erected with a built-in window, the 
vertical installation must be very precise, as 
there is no longer any possibility of correction.

Use of hand tools

The correct handling of tools on the construction 
site is necessary for occupational safety. For 
this, the users must be aware of the dangers 
that can emanate from the tools. These can be, 
among others, the following dangers:

• Electric current

• Vibrations

• Fast rotating shafts or saw blades

• Electric shocks due to moisture

• Tripping hazards due to cables and lines

Safety training is necessary so that everyone  
is aware of these dangers. In addition, the safe 
handling of the tools must also be practised.

Supervisor Role - Quality Assurance

It is necessary to know the interfaces to the 
individual trades as well as the exact process 
sequence for quality assurance on site. In 
order to ensure quality, basic knowledge of the 
accompanying trades must be available; in this 
way, it can be assessed whether the previous 
work was carried out well or badly.

It is also important to know what the final use 
of the building will be, as there are differences 
in the quality of the surfaces, for example. Of 
course, the person carrying out the work on the 
construction site must also know what quality 
was sold or what the customer requires.

l Timber frame construction to given tolerances
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