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Module Purpose: On completion of this 
module, learners will be able to demonstrate 
the knowledge and skills in logistics within  
Offsite Construction. Logistics is the 
backbone to good project coordination. 
Students will learn how logistics is the key 
to the precise planning and programming 
of offsite construction, from the sourcing of 
materials to manufacturing and construction 
through to delivery and installation.
 
This module is aimed at a wide range of 
learners within the construction industry  
with an interest in offsite construction.

3



44

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. Logistics considered 
at design stage

2. The importance of 
communication with 
logistics partners

3. Understand 
the importance of 
communication with 
logistic partners

4. Logistical planning 
on sites 

5. Roles and 
responsibilities of the 
construction logistics 
manager

6. Delivery costs, 
carbon footprint, 
sustainability 

7. Understand site 
safety

8. Develop an understanding 
of how logistical challenges of 
a site an impact of what offsite 
and modular construction can 
be used

9. Understand how different 
systems have different logistical 
challenges

10. Understand how the project 
plan can affect sequencing of 
offsite and modular construction 
and vice versa 

11. Understanding the ‘rules 
of the road’ and logistics of 
transportation 

12. Appreciate the need for 
plant options and limitations for 
offsite and modular construction

13. Understanding of logistics 
on site when assembling offsite 
and modular construction

14. Develop an understanding 
of the environmental 
management of logistics 

15. Understanding the 
legalities of transportation 

16. Understand early 
engagement with design team

17. Understand programming / 
planning 

18. Understand the digital RIBA 
plan of work (country specific)

19. Understand 
current and emerging 
technologies

20. Apply effective 
communication.

21. Understanding 
factory specifics

22. Preparing elements 
for on site assembly

23. Preparing elements 
for transport

24. Managing goods 
and activities in the 
factory

25. Managing plant, 
machines and people 
in the factory

26. Managing 
production and 
deliveries

27. Understand 
current and emerging 
technologies

28. Analyse design 
tolerances for factory 
operations.

29. Apply effective 
communication
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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

30. Risk assessments 

31. Site storage

32. Interpret site plans

Role Specific 
Competencies 
for Supervisors

33. Analyse designs 
based on size and 
type of delivery with 
reference to project 
programme.

34. Apply logistics 
solutions to health and 
safety

35. Understand construction 
programming

36. Apply order of sequence.
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Digital Skills and 
Data Management

Introduction

On a traditional construction site, the daily 
arrival of new materials can be a time 
consuming and often highly organised affair, 
creating the need for multiple contractors 
and modes of transport. Offsite and modular 
construction, on the other hand, streamlines this 
logistical process and reduces the number of 
trades people travelling to site and the number 
of deliveries and more advanced planning.

The challenges of logistics for offsite and 
modular construction start at the inception of 
the project. For example, if a building is to 
be broken down into several modules, those 
modules need to be able to be transported to 
that specific site and will have to work around 
those specific site constraints – this is something 
unique to offsite and modular construction.

Key personnel with whom the logistics team 
must ensure early engagement are the digital 
design team, offsite manufacturers, the on site 
placement and assembly team, and the site 
management and integration team. The logistics 
management team needs to be involved as 
early as possible in the design stage to ensure 
that the design team is wholly conscious of 
all logistics activities in support of the project 
programme. Project programmes are to remain 
live and continuously updated.

An understanding of delivery management 
systems for use by logistics team and shared 
with on-site personnel for processing:

• Follow a delivery management technique that 
can be uploaded digitally and shared with 
other personnel

• Provide logistics instruction to all project 
personnel digitally 

• Manage project logistic records 

• Ensure that all vehicles and drivers have 
designated digital tracking systems
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Logistics considered at design stage

Offsite and modular construction has moved 
away from traditional construction supply 
chains, which have focused on the delivery 
of raw materials to sites. These are no 
longer apt and need to make way for new, 
strengthened and time-critical logistics systems. 
The aim of logistics at the design stage is the 
optimisation of logistics processes in offsite 
construction covering three tiers of operation: 
manufacturing, storage and assembly. Many 
studies have indicated that construction site 
delays constitute the largest cause of schedule 
deviations. For this reason, the logistics in the 
early stages are very important.

Before the conceptual design, it is necessary 
to study all the logistical data on the material 
as well as all the material flows that we intend 
to manage. Depending on the nature of the 
material, it is also necessary to consider all 
possible special features and regulatory 
requirements (e.g. temperature regimes, 
hazardous substances, serial management 
of items, etc.). On the basis of the analysis 
of material flows and the annual turnover of 
stocks, the search is made for appropriate 
technologies for the manipulation of material at 
the entrance, storage and also for the collection 
of material. Sufficient handling areas (at least 
30% of the storage area) must be determined.

Communication with logistics partners

Depending on the desired level of automation 
of the warehouse, the companies are 
invited to participate which offer this type of 
equipment. Based on the draft warehouse plan 
presented, including all the parameters and 
the necessary flexibility, providers prepare 
their solution proposals with all the required 
logistics equipment. On the basis of the 
obtained proposals and offers, the best two are 
negotiated and selected. In the end, a decision 
is made for the best solution, which must 
also enable the possibility of expanding and 
upgrading the equipment if necessary.

It is important that the company communicates 
about the project with all departments 
(preferably all employees), that they are 
familiar with the complexity of the project 
and in this way in case of business disruptions 
they can also communicate well with business 
partners.

Communication with customers

We will likely have logistics service customers 
who may have different requirements and 
expectations. It is important to conduct all the 
necessary interviews before planning and try 
to find common ground. Major discrepancies 
are resolved in the way of standardisation 
of processes in accordance with already 
established logistics standards on the market. 
This step also requires trade-offs between 
optimal processes and the cost-effectiveness  
of logistics.

In cases in which we build warehouses for a 
specific business partner, in practice there are 
long-term contracts and adjustments to the 
equipment warehouse to the needs of the client.
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Logistical planning on sites

Based on the performed analyses and the 
selection of technologies, several simulations of 
the warehouse layout are prepared according 
to the desired achievement of the optimal flow 
of goods. It is also necessary to define special 
zones in the warehouse, where various support 
activities are performed for operations, such 
as parking of machinery (forklifts) and filling 
stations, safety corners, waste areas, raw 
materials areas, and so on.

It is important to ensure optimal flow of  
goods with as few touches of similar goods  
as possible.

Roles and responsibilities of the 
construction logistics manager

Depending 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: 

1. design

2. confirmation of design

3. construction

4. installation of logistics equipment

5. go live and rump up phase.

The project manager must have a hand in 
the whole project and it is important that the 
project team includes experts in analytics, 
construction, logistics and IT – of course,  
this varies depending on the size and nature  
of the project.

l Modules arriving on site
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Procurement,  
tendering and  
contracts

Introduction

Very important to have is good knowledge and 
understanding of supply chain management 
in relation to offsite and modular construction, 
with a need of understanding the characteristics 
of the project site (i.e. the supply of plants 
to various project sites). Understanding 
procurement and evaluating chosen suppliers 
and their delivery systems used against project 
criteria is very important. Also necessary is 
the understanding of planning for variations in 
design and the implications this will have on 
costs related to the contract – as well as the 
understanding of business management systems 
and benchmarking key performance indicators 
of various supply chains.

Delivery costs, carbon footprint and 
sustainability 

A big topic of discussion in our modern society 
is on green logistics and the “carbon footprint”. 
We need to be aware that every movement 
of goods requires energy and has an impact 
on our scarce resources and environment. 
Modern warehouses must consider all of 
these aspects, especially in terms of energy 
independence to the greatest possible extent. 
Today’s technologies already provide us with 
various solutions – such as trigenerations, the 
use of solar energy, heat pumps, etc. – of 
course, depending on the needs and planned 
energy consumption of the building. Finally, all 
processes’ costs are reflected in the logistics 
cost per unit, depending on how the company 
measures performance indicators.

Analyse designs based on size and type 
of delivery

For the construction of a project itself, it 
is important to choose the appropriate 
sustainable materials that also allow the use in 
offsite and modular construction – especially as 
most major logistics projects are built in stages 
at different times. It is important to ensure 
that the facility is operational during each 
subsequent phase and the upgrade does not 
have a negative impact on existing operations. 
Of course, it is also important to choose the 
correct loading and unloading techniques as 
well as the doors and windows of the facility to 
achieve greater energy efficiency.
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Health  
and Safety

Introduction

Environmental and sustainable practice 
management and evaluation of all potential 
offsite and modular construction logistics to 
adhere to the health and safety procedures 
typical of both factory and construction 
site settings. 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

Understand site safety

Further to previous health and safety 
information provided, it is important to note 
the role of specific logistics professionals in the 
overall construction design and implementation 
process. In an offsite construction environment, 
there will be the need for a construction 
logistics manager who is responsible for all 
aspects of the logistics supply chain, storage 
management, development and optimisation 
of site logistics solutions to meet the needs of 
any given project. The logistics manager will be 
required to manage the movement of people, 
goods and equipment at the construction site 
and control site facilities management.

The logistics manager is a key interface  
with many within the design team, such as  
the project planner, the procurement 
manager(s) and the senior construction 
manager on the site.

For each project, a safety plan is prepared 
in advance, which is approved by the safety 
engineer and published on the job site. Full 
compliance with all prescribed safety measures 
is required. Site safety inspections are also 
carried out on a regular basis, in accordance 
with the safety plan, and written reports on 
the identified irregularities are given, with 
given deadlines. The safety engineer may also 
suspend the work site if he assesses that there 
are serious violations of safety protocols.

Risk assessments

Before each project, a so-called risk assessment 
is made, where individual risks are described 
in detail and assessed (i.e. weighed). Following 
the final risk assessment, the necessary 
corrective and preventive measures are then 
taken for the duration of the project.
This is especially important when it comes to 
extensions of existing premises or replacement 
of logistics equipment during the operation of 
the warehouse. With proper planning and risk 
assessment, we can avoid possible delays and 
inconveniences during the implementation of 
the project.



13

Site storage

If works are being carried out on the existing 
facility, it is necessary to ensure uninterrupted 
operation as well as the upgrade itself. In 
similar cases, the key is a phased approach 
and a very well-executed futures upgrade with 
an estimate of all additional costs (OPEX) that 
will follow for the smooth implementation of  
the project.

Logistics solutions to health and safety

The main responsibilities of the construction 
logistics manager role are outlined below.  
The responsibilities below are essentially 
solutions that identify hazards and hence 
diminish risk — this list is not exhaustive 
but intends to outline the main tasks of the 
construction logistics manager.

• Ensure the organisation’s safety policies are 
followed

• Create an offsite-specific safety manual

• Ensure first aid cover and equipment is 
present

• Ensure that material movement to and from 
the site does not cause damage to the works, 
the workforce or the general public

• Complete safety inspections compliant to 
regulations and standards and specific 
company or client requirements.

• Ensure the construction team has safety 
training in respect to regulations and 
standards and to the client’s requirements

• Create appropriate logistics awareness 
training and deliver to site workforce

• Manage and maintain visitor personal 
protective equipment (PPE) stocks in 
accordance with regulations and standards

• Produce method statements, risk assessments 
ensuring lifting plans are produced and 
communicated

• Safeguard vulnerable road users from traffic 
and transport created by the site and the 
transportation of materials and goods to site

• Create, maintain, and update the Site 
Emergency Plan (including the Site Fire Plan) 
reporting to the appointed site fire officer

• Maintain fire points and all common 
lifesaving equipment

• Define and organise all site signage in 
accordance with regulations and standards

• Ensure that signage and signage symbols 
used are internationally recognised

• Ensure additional languages are used in 
signage to ensure messages are understood

The logistical operations in offsite constructed 
projects link manufacture offsite to the 
construction processes on site. Logistics must 
be managed effectively in order to transfer 
the advantages of the offsite products to the 
finished building.

For example, the benefits of stringent quality 
inspections at each stage of manufacture may 
be lost or reduced if the offsite components 
become damaged during the transportation 
and lifting operations and compromises building 
performance. Transportation, lifting and 
handling happen to be the highest-risk activities 
in the project life cycle when considering 
potential defects to the offsite products.

Typically, there are three options for managing 
the offsite components logistics on site:

1. Transportation in batches and storage in a 
designated area on or close to site until they 
are needed by the relevant trades

2. Just-in-Time (JiT) delivery according to the 
on-site placement and assembly schedule 

3. Flying factories, that is temporary 
manufacturing facilities located near or on 
the buildings site.
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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 on site management in order to move 
plant labour and materials around the site 
efficiently. Following a strict programme 
schedule integrated with a sophisticated 
delivery schedule is required. Also required is: 
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 a plant (e.g. cranes, hoists); 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. Be able 
to embrace a delivery focused culture and 
adopt digital logging of delivery progress 
from factory to consolidation centre to site; 
understand the logistical challenges of a  
given site.
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Logistical challenges of a site

The logistic supply chain spans the entire 
lifecycle of a project – from the design and 
manufacturing stages of a project, to the 
delivery, assembly, and operation of a final 
build. The logistic supply chain is a process 
that was traditionally only considered at a 
later delivery stage, as opposed to early in the 
planning phase. However, recently design and 
logistics planning engineers collaborate and 
coordinate as early as possible to unlock the 
benefits of digital manufacturing methods.

It is worth noting those barriers and 
opportunities presented by construction 
logistics. It is also worth considering the main 
stages of the construction process through a 
logistics lens – from planning and design to 
transport and assembly – in order to identify 
the gaps that industry needs to address.

It is well understood within the modern 
construction industry that construction logistics 
is a key enabler for the offsite manufacturing 
business, reinforcing the vital need for a 
collaborative and coordinated approach that 
focuses on early planning and the engagement 
of cross-functional teams which include logistic 
professionals.

l Module being lifted into position
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Offsite manufacturing in the construction 
industry for productivity improvement
Offsite manufacturing (OSM) is a means of 
improving construction productivity across the 
EU. However, OSM has attracted slow attention 
in some EU regions from both industry and 
stakeholders. There are several key factors 
hindering the industry-wide adoption of OSM 
within construction; these can be considered 
to fall within the following categories: project 
planning and methodology, construction cost, 
construction industry and culture, skill and 
shortage, supply chain and logistics, and 
construction site operations.

There is no doubt that OSM can improve 
construction productivity performance by 
implementing the above mentioned factors.

Optimal logistics planning for offsite 
construction using two-stage stochastic 
programming
The construction sector is currently undergoing 
a shift to offsite construction and modular 
building systems that take advantage of 
modern digital prefabrication techniques. Long 
established construction practices are thus 
being replaced by processes imported from 
the manufacturing sector, where component 
fabrication takes place within a factory 
environment. As a result of this transformation, 
current construction supply chains, which have 
focused on the delivery of raw materials to 
sites, are no longer appropriate and need to 
make way for new, improved, and time-critical 
logistics systems. To optimise the logistics 
processes in offsite construction it really should 
cover three tiers of operation: manufacturing, 
storage and assembly. This method should 
seek to determine how factory manufacturing 
and inventory management should react to 
variations in the demand on construction sites, 
hence the optimisation.
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Different systems have different 
logistical challenges

Transportation in batches and storage in a 
designated area on or close to site until they 
are needed by the relevant trades requires the 
least effort in up-front schedules synchronisation 
between the offsite manufacturer and the site 
management team. This is similar to the stocking 
of other materials on site and is often used 
for sub-assembly components, such as timber 
I-joists, roof trusses, steel beams or precast 
infrastructure elements. In this case, components 
manufactured off site should be handled and 
stored in accordance with the manufacturer’s 
instructions and with care to prevent damage to 
any weatherproof layers. Theft and vandalism 
prevention will also be a critical consideration 
for any higher value components.

“Just-in-time” (JIT) material/component 
delivery requires substantial coordination 
between the design team, the manufacturer, 
the logistics manager and the site manager. 

JIT is often used in projects located in densely 
built environments, such as city centres and 
sites with restricted space, and can also be 
particularly useful when time restrictions are 
in place, such as access by HGVs only during 
night-time delivery. JIT is particularly suitable 
for enhanced panelised and volumetric offsite 
systems. When planning JIT, it is important to 
be aware of the capacity for on-site placement 
and assembly each working day, as the size 
and frequency of the offsite loads will be 
directly correlated.

A “flying factory” is the method that requires 
the most up-front digital planning and 
investment often even prior to the start of 
manufacture. It is particularly suitable for 
volumetric offsite systems where materials or 
appliances that are of high value or prone to 
transport damage are specified. By installing 
these in an environment protected from the 
elements, but in close proximity to their final 
location, the risks associated with handling 
these components are significantly reduced. 

Smart Construction Logistics (publications)

https://www.researchgate.net/publication/327281275_SMART_CONSTRUCTION_LOGISTICS

Understanding Construction Logistics in Urban Areas and Lowering Its Environmental Impact:  
A Focus on Construction Consolidation Centres

https://www.mdpi.com/2071-1050/11/21/6118/pdf

Problems and Solutions in Urban Construction Logistics (Sweden – but some info might be  
relevant to EMIC-GEM)

https://liu.diva-portal.org/smash/get/diva2:1206266/FULLTEXT01.pdf

Case Study – “NG Bailey show the stages involved in the logistics chain of Offsite Construction”

https://youtu.be/h9DQY2evI54

https://www.researchgate.net/publication/327281275_SMART_CONSTRUCTION_LOGISTICS
https://www.mdpi.com/2071-1050/11/21/6118/pdf
https://liu.diva-portal.org/smash/get/diva2:1206266/FULLTEXT01.pdf
https://www.youtube.com/watch?v=h9DQY2evI54
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The project plan can affect the 
sequencing of offsite and modular 
construction and vice versa 

The planning phase
The planning phase is an important element of 
the project that continues until it is completed, 
and it necessitates a lot of consideration from 
all parties involved. Construction projects are 
complicated, time-consuming, and come in a 
variety of sizes and types. Agricultural, civil, 
economic, environmental and industrial sectors 
are all represented. The “Project Management 
Professional” is signified by the acronym 
“PMP”.

Planning is critical since it specifies the project’s 
process and finishes in detail. The construction 
project plan serves as a road map to guide the 
team through the various stages of a project. 
To keep the plan aligned with the project, the 
project manager (PM) must always evaluate 
the client’s requirements and wishes. To ensure 
that everything goes according to plan, PMs 
may want to use a construction project planning 
checklist to guide them through the planning 
process.

Different planning approaches
• Strategic planning: The project owner’s 

corporate planners frequently go over 
strategic planning. Because you want to 
please both the end-user and the owner, 
the strategic planner creates a master 
construction delivery plan that details the 
guidelines established in the strategic and 
contracting plans.

• Operational planning: This is based on 
strategic planning, operational planning 
entails the construction teams collaborating 
on detailed plans to achieve the strategic 
objectives. The constructor’s questions 
are meant to aid in the preparation of a 
construction plan.

Furthermore, there are numerous planning 
categories that go into the overall construction 
plan.

The offsite construction approach
offsite businesses have always faced the 
difficulty of increasing manufacturing output. 
The usage of multi-task shared resources has 
proven to be helpful in increasing tangible 
production performance measurements, among 
other approaches to this difficulty. When 
creating different classes of products, however, 
multi-skilled resources frequently create 
bottlenecks (overloaded) and impede the 
production network from fulfilling deadlines.
Consequently, the project planning should focus 
on the simultaneous planning of all the activities 
trying to avoid the bottlenecks through the 
different chains. 

https://www.cmu.edu/cee/projects/PMbook/09_Construction_Planning.html

https://esub.com/construction-project-management-software-blog/construction-project-planning-and-
scheduling-guide/

https://www.mdpi.com/2071-1050/12/2/530/pdf

http://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20
Construction.pdf

https://www.cmu.edu/cee/projects/PMbook/09_Construction_Planning.html
https://esub.com/blog/construction-planning-and-scheduling-guide/
https://esub.com/blog/construction-planning-and-scheduling-guide/
https://www.mdpi.com/2071-1050/12/2/530/pdf
https://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20Construction.pdf
https://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20Construction.pdf


19

The ‘rules of the road’ and logistics  
of transportation 

Supply chain challenges for  
offsite construction logistics and 
oversized freight

Offsite Logistics – Right parts,  
right place, right time
Lifting a 20-tonne volumetric apartment 10 
storeys, or moving a fully constructed office 
block into position, represent significant 
logistical challenges at the extreme end of how 
an offsite approach can affect construction 
logistics – but whatever approach is adopted, 
early consideration of the logistics implications 
should be executed.

Logistics is a specialised and integral part of 
the supply chain management process with 
specific processes and responsibilities, these 
are relatively new skills within the construction 
industry. The construction industry can learn 
a lot from other industries, such as the digital 
nature of retail or indeed supermarkets with 
the just-in-time methods being deployed; this 
of course was transferred from the automotive 
manufacturing sector.

Within the construction industry it is estimated 
that typically between 10-15% of an operative’s 
time is spent waiting for essential materials. 
However, carrying too many materials also 
carries costs. Poor logistics and supply chain 
management can also reduce work quality 
(due to frequent interruptions), and increase 
a project’s duration and hence overall cost. 
Construction health and safety hazards are 
also increased by storing and moving excess 
materials on a construction site.

Each construction project should evaluate 
the opportunities and risks and design and 
implement a logistics process that will optimise 
the on site assembly process, there is not a one 
size fits all approach, all modern construction 
projects will need to methodically approach 
each individually.

l Modular hotel under construction
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Plant options and limitations for  
offsite and modular construction

Offsite and modular construction will bring 
some key points to be mindful of, as all the 
advantages that it brings also have some 
limitations. Those can be summarised as 
follows:

1. An early decision to adopt offsite
The desire to use offsite solutions from the 
beginning of the design process is both the most 
important success factor and the most difficult 
obstacle for a project team. When the offsite 
option is initially rejected but then reconsidered, 
usually due to time constraints, the design 
previously established may not be suited for 
offsite delivery and may be too far along to 
make the necessary revisions. It is commonly 
understood that as the project progresses, 
the scope for adjustments shrinks. In the 
same way, ineffective procurement strategies 
may be in place, jeopardising the efficient 
development of offshore solutions. Although 
the late decision is usually cited as a barrier 
to remote implementation, the majority of the 
other frequently cited hurdles are likely to be 
ineffective.

2. Strategies for early design
To guarantee that offshore solutions are viable, 
even if the choice to use them comes later in 
the design process. The difficulty for designers 
is to develop an early design strategy that does 

not foreclose the possibility of failure. Offsite 
solutions will be adopted subsequently. It’s 
possible that the decision to not adopt offsite 
will be taken early on; before the contractor is 
hired and the advantages of working offsite are 
realised.

Thank you very much. In this instance, the 
traditional strategy is likely to be considered 
the best option. The default design strategy will 
be ‘traditional design’, which will be given to 
consultants as part of their brief.

3. Procurement
To make it easier for consultants, contractors, 
and manufacturers to engage in and 
collaborate on the supply chain in a timely 
manner.

Inappropriate procurement tactics, such as 
failing to evaluate how the packages will be 
supplied early enough in the design process, 
can result from a late decision to utilise offsite 
solutions. In most circumstances, implementing 
offsite solutions successfully will necessitate a 
commitment to the supply chain earlier in the 
project.

Offsite solutions may be prevented by a 
procurement approach that splits aspects of 
services into packages. When a lot of services 
in the same physical zone are split between 
different supply packages, this is the case.

https://www.cmu.edu/cee/projects/PMbook/09_Construction_Planning.html

https://esub.com/construction-project-management-software-blog/construction-project-planning-and-
scheduling-guide/

https://www.mdpi.com/2071-1050/12/2/530/pdf

http://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20
Construction.pdf

https://www.cmu.edu/cee/projects/PMbook/09_Construction_Planning.html
https://esub.com/blog/construction-planning-and-scheduling-guide/
https://esub.com/blog/construction-planning-and-scheduling-guide/
https://www.mdpi.com/2071-1050/12/2/530/pdf
http://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20Construction.pdf
http://www.imua.org/Files/2016%20Annual%20Meeting/2.%20Modular%20Commercial%20Construction.pdf
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On-site logistics when assembling  
offsite and modular construction

Logistics management is the process of 
planning, executing, and regulating supply 
chain resources from point of origin, such as 
raw material storage, to point of destination, 
such as delivering items to the proper position 
on the building site.

Effective logistics management may boost 
efficiency and production while lowering 
costs and shortening lead times. For example, 
excellent logistics management ensures that the 
staff can complete needed tasks without being 
hampered by delays caused by goods arriving 
on site.

We can also highlight the importance of 
inventory control in the construction industry. 
Construction inventory management refers 
to the process of keeping track of materials, 
labour, equipment and plant by construction 
businesses and suppliers. When a construction 
business has several projects to oversee, this is 
especially critical, since efficient scheduling may 
become quite difficult.

Inventory management is important for 
profitability since late, misplaced, or lost 
products can cause extra delays and 
expenditures. A well-planned project timetable, 
along with a thorough inventory of needed 
materials, labour, and equipment, is an 
important aspect of the project planning 
process.

Advantages of a good logistics on the field
In addition to keeping the construction timetable 
on track, excellent logistics management 
provides the following benefits:

• As production improves, cost savings and 
waste reduction are realised

• On-site logistical planning allows items to be 
kept appropriately, increasing efficiency and 
reducing the risk of damage

• Sites may be kept secure, clean, and 
convenient to navigate

• Deliveries may be quickly received and 
managed

Construction consolidation centres (CCC) are a 
type of logistics management facility. These are 
sites where deliveries are made and stored that 
are close to but not necessarily on site. They 
are then delivered to the job site on a “just-in-
time” basis as needed. This has the benefit of 
keeping the site free of obstructions, reducing 
storage space requirements, and ensuring that 
the logistics manager is aware that the supplies 
are near at hand.

A construction logistics manager is often in 
charge of the logistics supply chain. A logistics 
manager’s key tasks involve coordinating 
the building site’s employees, supplies, and 
equipment. To ensure that all activities are 
effectively coordinated across the project, 
they should work with the project planner, 
commercial management and construction 
manager.

l Site preparation of foundation and sole plates
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The environmental management  
of logistics

The environmental benefits of the  
offsite manufacturing
There is a wide spectrum of technological 
options which demonstrates the presence of 
innovative construction products and systems, 
for example volumetric units, panelised frames, 
structural insulated panels. All of these systems 
provide an increase in speed of the cycle of 
production and reduced need for specific 
resources, all of which meet specific regulated 
environmental requirements. The use of OSM 
processes has contributed to the development 
of innovative products and systems all able 
to ensure high functional and design quality 
standards, importantly offering a wide range  
of environmental benefits.
 
Green initiatives in environmental 
management of logistics companies
The construction industry across the EU is 
under pressure to be more environmentally 
responsible and the rising attention to greener 
solutions does not leave logistics aside — 
indeed, quite the opposite. The transportation 
sector is traditionally assumed to have a smaller 
environmental impact than manufacturing 
sectors. Nevertheless, the logistics industry 
currently functions on fossil fuel-generating 
greenhouse gases and emitting contaminants, 
and thus needs to address more efforts on 
environmental management.

OSM, with its characteristics of green, 
environmentally-friendly, energy-saving 
and high production efficiency, is attracting 
increasingly more attention throughout the 
construction industry, especially as many 
public sector contracts have come to expect 
environmental or green designs to be made 
available. Supply chain management is 
closely related to the application efficiency 
of OSM, but only relatively recently has this 
interdisciplinary method received due attention 
from the construction industry. As EU regions 
move towards a net zero society, it is evident 
that logistics and supply chain management 
shall play a part not only by raising the quality 
of finished builds, but also by reducing the 
carbon footprint of construction projects.

Legalities of transportation

The panacea of offsite construction and DfMA 
– what legal risks?

Offsite and modular construction is not a new 
concept and has been used in the construction 
industry for some time; however it has not 
gained extensive traction within the industry 
until recently. This arguably is partly due to the 
regional Government’s express push towards 
greater offsite construction, with many EU 
regional contracts now specifying the need 
for OSM and hence the logistical challenges 
associated with this. 

(Source: www.aecmag.com)

https://aecmag.com/opinion/the-panacea-of-offsite-construction-and-dfma-what-legal-risks/
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Offsite manufacture for construction: 
Building for change

Transportation/storage risk

Where a significant proportion of the work 
is being undertaken offsite, the effect on 
the project of an issue arising during the 
transportation or storage of the modules can be 
significant and can have legal consequences. 
This can be a particular concern where the 
modules are being manufactured overseas, 
despite the potential availability of marine 
insurance. The impact on the project of the 
loss of a vessel could be devastating for the 
project. The availability of insurance can have 
a mitigating effect, and one common view 
expressed by clients is that insurers are best 
placed to manage this risk.

Getting completed units from point of 
manufacture to site is one of the greatest 
challenges the construction industry faces. 
There are essentially two aspects to this. Firstly, 
the route itself may not allow transportation 
of large/wide loads. Secondly, the site itself 
may not lend itself to delivery of large modular 
units; this is particularly true in urban areas and 
cities. To overcome this problem a balanced 
approach should be sought. For example, 
using offsite volumetric construction in smaller 
component sizes. This will require additional 
on site work and hence cost but will still offer 
improvements from traditional construction 
methods whilst reduce the risk of legal situations 
arising. 

l Closed panels being loaded for transport to site
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Early engagement with design team

Design-build construction
The design-build construction delivery system, 
in its most basic form, substitutes the old 
process of awarding separate design and 
construction contracts. Contractors, designers, 
subcontractors, and the owner work as a team 
to complete a project that meets or exceeds 
the owner’s expectations. Rather than pointing 
fingers and assigning blame, team members 
concentrate on communication, cooperation 
and problem-solving together.

Owners must handle two (or more) independent 
contracts under the conventional technique, 
in which the owner acts as a middleman by 
resolving disagreements between the designer 
and the contractor. As a result, the parties have 
an antagonistic relationship, which the owner 
must mediate. This is far from ideal. When using 
the design-build technique, the owner only 
has to deal with one contractor, who works 
as a team with the designer and oversees all 
subcontractors. They collaborate with the owner 
to define the project’s objectives, budget and 
timeline. Everyone on the design-build team is 
focused on the end product.

Advantages of design-build
• One responsible party: This simplifies dispute 

resolution by removing the blame game from 
the equation.

• Efficiency: Fewer lines of authority allow 
for more efficient communication and issue 
solving. Additionally, DB projects may 
frequently be fast-tracked, enabling for 
final design work to be completed after 
construction has started, lowering project 
time.

• Collaboration: Because design-build projects 
tend to incorporate everyone from the start, 
including subcontractors and suppliers, they 
are frequently more collaborative and entail 
less friction. Value engineering may readily 
be included into the design-build process, 
creating a feedback loop for better materials 
or specifications.

• Project costs: Cost savings are gained and 
cost-cutting solutions are considered before 
the design is finished by incorporating the 
actual builders in the design process.

• Fewer disagreements: On average, design-
build projects result in fewer disagreements 
than design-bid-build projects. In reality, 
according to a Victor O. Schinnerer 
benchmarking and claims study, design-build 
contractors made only 1.3 percent of claims 
against A/E (architects/engineers) businesses 
from 1995 to 2004.

• Payment through direct debit: Payment on DB 
projects are often expected to be faster and 
more consistent as a result of consolidating 
the payment process and putting all pay 
requests and approvals under one roof, 
eliminating delays and disputes over payment 
and, ideally, decreasing the need for 
mechanics liens.
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The disadvantages of design-build
• Conflicts of interest: The contractor has a 

financial incentive to cut costs and speed 
up the project, which may be at odds 
with the owner’s goal for a higher-quality 
product. Because the contractor’s obligation 
for the project ends where the owner’s 
accountability starts, priorities are frequently 
misaligned — and the consequences aren’t 
always effective.

• Less inventive design: Contractor-employed 
designers are sometimes discouraged from 
experimenting with new ideas and materials 
since it is always more efficient for a 
contractor to stick with what they know. This 
might be a deterrent for a business owner 
seeking for a unique initiative or approach.

• Requires more engagement from the 
owner: Owners take on substantially 
more responsibility to oversee the work 
without an unbiased advocate on the A/E 
team, and they are far more reliant on the 
professionalism, ability, and integrity of the 
contractors they employ.

• Subs have limited access due to the lack of 
bidding: If competitive bidding is removed 
from the process, it may be more difficult for 
a subcontractor to find work.

• Liability has increased: Though all architects 
and engineers experts are covered by 
liability insurance, including such work 
within the building contract might expose the 
general contractor to additional risk.

Design-build management structures
The architects and engineers (A/E) and the 
builders become one entity in the design-build 
process. That entity’s structure, as well as the 
interaction between designers and builders, 
might take several shapes:

• A/E as employee: In this design-build model, 
the design staff (architects, engineers, interior 
designers, etc.) are directly employed by the 
general contractor.

• A/E as a subcontractor: In this case, the 
general contractor is the prime contractor 
with the owner, and the A/E team is hired as 
a subcontractor.

• Joint venture: In this arrangement, the 
contractor and the A/E business form a joint 
venture (one integrated company) dedicated 
to the task and operate together as partners 
to complete the work.

Many variables influence which of the above 
structures an owner chooses, including their 
connections with the partners, the scope and 
complexity of the project, and any mandates 
from responsible bodies, especially in the public 
sector. In design-build contracts, there are two 
extra variables inside those frameworks.

https://www.designingbuildings.co.uk/wiki/Project_team_for_building_design_and_construction

https://www.designingbuildings.co.uk/wiki/Designers_for_buildings_and_other_built_assets

https://www.acebuildingservice.com/what-is-design-build-construction

https://files.klgates.com/files/publication/055ae3ba-ecb7-43d0-be9b-412fb235407b/
presentation/publicationattachment/e4e0432e-8ae0-4656-824e-48d6a7619d36/design-assist-
getting-contractors-involved-early_091912.pdf

https://www.levelset.com/blog/design-build/#Pros_of_design-build

https://www.designingbuildings.co.uk/wiki/Project_team_for_building_design_and_construction
https://www.designingbuildings.co.uk/wiki/Designers_for_buildings_and_other_built_assets
https://www.acebuildingservice.com/what-is-design-build-construction
https://files.klgates.com/files/publication/055ae3ba-ecb7-43d0-be9b-412fb235407b/presentation/publicationattachment/e4e0432e-8ae0-4656-824e-48d6a7619d36/design-assist-getting-contractors-involved-early_091912.pdf
https://files.klgates.com/files/publication/055ae3ba-ecb7-43d0-be9b-412fb235407b/presentation/publicationattachment/e4e0432e-8ae0-4656-824e-48d6a7619d36/design-assist-getting-contractors-involved-early_091912.pdf
https://files.klgates.com/files/publication/055ae3ba-ecb7-43d0-be9b-412fb235407b/presentation/publicationattachment/e4e0432e-8ae0-4656-824e-48d6a7619d36/design-assist-getting-contractors-involved-early_091912.pdf
https://www.levelset.com/blog/design-build/#Pros_of_design-build
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Programming & planning

Programming Phase
Through group and individual interviews, 
programming gathers information from the 
planned building occupants and user groups. 
The programmer does research on present  
and future requirements in areas such as 
information and instructional technologies, 
academic teaching techniques, and privacy  
and security. 

As a consequence, a detailed description  
of the building project’s required components  
is produced.

During programming, all of the concerns  
raised during the investigation phase are 
thoroughly evaluated again. This is the moment 
to assess the impact on current facilities 
or planned developments, as well as the 
requirement for related projects like parking 
lots or new utility services. 

Programming, usually referred to as pre-design, 
is used to:

• Complete the project’s goals

• Determine the needs of the structure and 
users

• Make a rough estimate of the overall  
building area

• Determine the scope of the project

Construction planning analyses all operations 
required for a construction project, breaks them 
down into smaller tasks, and organises them 
logically, allowing the requisite machinery, 
manpower and supplies to be determined. 
The bundle of documents created during 
construction planning is referred to as a 
construction plan.

Importance of the construction planning
We’ve defined construction planning as the 
process of guiding a project from conception  
to completion. There are certain advantages  
to having a well-thought-out building strategy.

1. It ensures that the project is 
completed on time and on budget
The way we conduct construction work and 
how quickly we accomplish it are determined 
by proper construction planning. It establishes 
the activities, sequence, and procedures to be 
used. As a result, the project will be finished on 
time and on budget.

2. Productivity and efficiency  
are maximised
By implementing quality control techniques into 
your construction timetable, you may increase 
your production.

3. Better time management
A well-thought-out strategy helps you to 
correctly distribute time among the many 
stakeholders. This makes it easier for project 
participants to schedule their time effectively. 
Overruns and delays are less likely when you 
have complete control over your project.

4. It improves the project’s safety  
and procurement
Because you can arrange your purchases 
exactly when they are needed, the procurement 
process in a project will be streamlined. 
Because you can utilise the construction 
schedule to get to know the people on-site and 
guarantee they follow safety requirements, 
safety performance increases as well.

Poor planning, on the other hand, indicates 
that the project team does not have a clear 
understanding of the client’s expectations. 
Labour can be used inefficiently because of the 
vague description of objectives, which results in 
low productivity and output.

A project’s budget might also be exceeded due 
to poor construction planning. The funding that 
was originally set aside will not be sufficient to 
fulfil the project’s objectives.
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The construction planning stages
Construction planning may be a difficult task, 
especially when working on a major project. 
The contractor might work without a building 
plan on modest projects.

1. Outline the project’s key components
To get a detailed perspective of the building 
process’s trajectory, start by identifying 
the essential components and activities and 
breaking them down into subtasks. Explaining 
the strategy to stakeholders results in 
commitment and good bids, both of which are 
essential components of the project plan.

2. Schedule of activities
This may appear to be a simple process, yet 
incorrect activity sequencing causes project 
delays and labour hours to be lost.

3. Extension
The project manager must estimate how long 
a project will take to finish. This is critical in 
estimating project costs and increasing project 
efficiency.

4. Resource management
It is vital to generate a detailed description of 
the resources required for a project, as well as 
to evaluate the budget and other factors such 
as storage.

5. Make a timeline and budget
A budget has to be built and a timetable 
to acquire and execute operations after 
calculating costs and resource needs.

6. Determine the permission  
for construction
Obtaining approval and ensuring that your 
project complies with local codes is key.

7. Pick a project team
During construction planning, a project team 
must be assembled, it will be in charge of 
carrying out the construction plan.

From pre-construction to project closeout, a 
construction plan keeps all project stakeholders 
informed. As a result, it will enable us to make 
better-informed decisions that help complete 
projects on time and on budget.

The critical route approach, for example, may 
help planning, capture, and manage resources, 
allowing a team to work more efficiently. 
A construction plan will provide real-time 
updates on the status of a project. It is simple to 
complete a large portion of the project quickly 
when the building strategy is clear.

https://wmich.edu/facilities/planning/programmingphase#:~:text=Programming%20involves%20
gathering%20information%20from,teaching%20methods%2C%20privacy%20and%20security.

https://www.goconstruct.org/educational-resources/learn-about-construction/construction-
programme/

https://pdc.unm.edu/planning/index.html

https://proest.com/construction/process/planning/

https://wmich.edu/facilities/planning/programmingphase#:~:text=Programming%20involves%20gathering%20information%20from,teaching%20methods%2C%20privacy%20and%20security.
https://wmich.edu/facilities/planning/programmingphase#:~:text=Programming%20involves%20gathering%20information%20from,teaching%20methods%2C%20privacy%20and%20security.
https://www.goconstruct.org/educational-resources/learn-about-construction/construction-programme/
https://www.goconstruct.org/educational-resources/learn-about-construction/construction-programme/
https://pdc.unm.edu/planning/index.html
https://proest.com/construction/process/planning/
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Digital plans of work

As a result of the application of the BIM 
methodology in building and civil engineering 
works projects, in most EU regions a digital 
work plan has been established which 
corresponds with the life cycle of each 
individual project. This life cycle runs from the 
moment a business possibility arises until the 
building is in operation. Since the stakeholders 
involved in the process are numerous and will 
not always be present and involved throughout 
the entire cycle, such digital plans of work 
are divided into phases, such that it is easier 
to identify the specific actions in each phase 
and the people and/or organisations involved. 
A Design for manufacture and Assembly 
(DfMA) overlay of a construction plan of work 
highlights aspects which are to be considered 
within all stages in order to complete a project 
using modern methods of construction by 
defining DfMA and digital processes such as 
BIM. BIM is facilitating a culture of innovation 
and collaboration that assists in the adoption 
of DfMA. Through BIM, designers are creating 
highly detailed, data-rich, fabrication quality 
models which are benefiting the project stages 
from concept through to final completion and 
operation.

In the following paragraphs, a typical plan of 
work stages will be defined in conjunction with 
their BIM and DfMA considerations in an offsite 
construction project context.

At the initial stage: Strategic Definition, 
consideration must be given as to how DfMA 
might impact the business case and if possible 
gather cost and programme data from previous 
BIM models to set models. Also, consider 
establishing a BIM object library if components 
are going to be used across multiple projects.

At Stage 1: Preparation and brief,  
the feasibility of high-level DfMA objectives 
must be tested to encourage the design teams 
to embrace the approach in the following 
stages. BIM is used for the preparation 
of feasibility studies including data-rich 
‘placeholder’ objects with limited geometry to 
assist in the preparation of cost Information. 
BIM is used to test and optimise the initial 
project brief.

At Stage 2: Concept design, the design 
team needs to focus the time and effort 
on creating the bespoke elements of the 
project, while optimising the use of BIM and 
standardisation to automate the production of 
repetitive information. Also, it is important to 
develop the BIM model and the related data to 
the level of development set out in the design 
responsibility matrix. The use of BIM may also 
allow more accurate data to be produced at 
Stage 2, rather than relying on information 
generated by the rule of thumb, further 
reducing Stage 3 timescales as a result.

During Stage 3: Spatial coordination, 
designers need to coordinate within the BIM 
model the building elements designed with 
prefabrication in mind. If the construction 
strategy considers properly the DfMA aspect 
from Stage 2 and the building components are 
developed during Stage 3.

Then Stage 4: Technical design, should 
be the creation of design intent information 
and fabrication information from model and 
drawings. Also, Stage 4 should not be rushed 
and started before Stage 3 is fully finished.

From Stage 5: Manufacturing and 
construction, the production of offsite 
components starts and the site is prepared. 
Digital technologies are used to track each 
step of the manufacturing, packing, logistic and 
delivery process but also to train site relatives 
by visualising the BIM model. BIM components 
are linked to assembly manuals, method 
statements and quality records for feedback, 
future use and learning.

Finally for Stages 6 and 7,  
handover and use of the building, 
relevant information linked to the building must 
be linked to the BIM components for feedback 
and future use. During the life of the building, 
consideration may be given to utilising effective 
management techniques to maintain an up-
to-date BIM model of the building e.g., the 
development of a digital twin for the building.

The RIBA Plan of Work is the definitive model 
for the design and construction process of 
buildings.

www.architecture.com

https://www.architecture.com/knowledge-and-resources/resources-landing-page/riba-plan-of-work
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Interpret site plans

What is a Site Plan for a Construction Project?
A construction site plan, sometimes called a 
“construction blueprint” or simply “blueprint,” 
is a two-dimensional drawing (or group of two-
dimensional drawings) that depicts all of the 
specifics of a building project. The following 
items should be included in a complete building 
site plan:

1. The dimensions of the construction site, the 
building that will be built, and the rooms that 
will be located within the building.

2. Parts that will be employed in the 
construction process, which are commonly 
indicated in the tale by unique symbols.

3. The construction site’s location, the building’s 
plan, how rooms will be positioned, and 
where components and supplies will be 
employed on the job.

4. Notes detailing which materials will be 
utilised on the project site for specific 
purposes.

5. Information regarding the construction site’s 
topography, including any hills, slopes,  
or valleys that might affect construction.

6. A demolition plan that specifies which 
structures or features on the construction site 
must be eliminated prior to the site being 
graded for construction.

7. A site utility plan that shows where current 
utility services are in relation to the 
construction site, how they will be protected 
during construction, and how the new 
building will be connected to existing  
utilities infrastructure.

8. The location of the building’s foundation, 
which will be excavated and poured.

Contractors may demand more information 
about a job site than an architect or designer 
could realistically include in a single drawing. 
As a result, the project design team often 
creates a collection of construction site plans 
and architectural drawings for a given project 
and indexes them so that the contractor, project 
manager, and other stakeholders may quickly 
access them.

l Site plan
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Using the plan index to find what 
you’re looking for
The plan index is the key to locating the proper 
construction site plan or design for your task on 
complicated construction projects. If you’re the 
project owner, you’ll want to go over all of the 
project documentation thoroughly to verify that 
you’re happy with the plans that the architects 
and designers have for your project. If you’re 
a plumbing, electrical, drywall, or other sort 
of subcontractor, you’ll want to look for and 
concentrate on the designs that are relevant to 
your function on the construction site.

1. A location plan is frequently included in a 
set of building blueprints, but not always. 
The location plan is a map showing 
the construction site in relation to the 
surrounding region, with neighbouring 
structures or roads serving as reference 
points.

2. The letter “C” and a three-digit numerical 
code that corresponds to each plan sheet 
are used to publish and codify construction 
site plans. The first sheet may be labelled 
C 001, the second C 002, and so on. 
Separate construction plan papers depicting 
topographical data, demolition plans, and 
other information may exist; match the plan 
index entry with the information in the title 
block to locate the drawings that include the 
information you want.

3. The electrical systems, plumbing, floor 
and ceiling plans, building sections, wall 
sections, and other features of the building 
design are described and measured on 
architectural sheets. These drawings are the 
most explicit and thorough in the project 
design; they describe exactly where fixtures 
will be placed and how they will be built. 
Architectural sheets may be coded in the 
plan index with the letter “A,” with individual 
sheets numbered A 001, A 002, and so on.

Summary
Tradespeople, subcontractors, project 
managers, and even project owners need to 
be able to read construction site blueprints. 
Topographical data, measurements and 
specifications, as well as construction and 
building design specifics are all represented on 
construction site drawings.

Start by reading the title block, looking for the 
scale and the North point symbol, and then 
looking for the draft lines, which include the 
measurements for features on the building site. 
Make use of the legend to identify unfamiliar 
symbols in the drawings, and read any included 
or attached comments with the building site 
plans thoroughly.

https://www.pluralsight.com/blog/architecture/10-things-make-sure-include-site-plan

https://esub.com/blog/how-to-read-construction-site-plans/

https://www.firstinarchitecture.co.uk/what-is-an-architectural-site-plan/

https://www.pluralsight.com/blog/architecture/10-things-make-sure-include-site-plan
https://esub.com/blog/how-to-read-construction-site-plans/
https://www.firstinarchitecture.co.uk/what-is-an-architectural-site-plan/
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Order of sequence

In addition to the order of sequencing 
described previously, there are further benefits 
of BIM on offsite construction; an additional 
dimension can be added to the model. 
Sequencing data, referred to as 4D, can be 
attached to the BIM objects, thus allowing the 
model to show the order of sequence of offsite 
components on site.

The use of 4D has great advantages, such as 
increasing the use of prefabrication, reducing 
costs, improving efficiency and productivity, 
generating schedules in real time and, finally, 
the most noteworthy advantage – allowing for 
the possibility of creating a digital twin of the 
building to be constructed.

By having the data incorporated in the BIM 
model, every aspect of manufacture, logistics 
and assembly will be tested and rehearsed 
before work starts on site, this brings a lot  
of advantages.

A 4D BIM model optimises the planning phase 
and saves money by avoiding rework and 
identifying issues in advance, this importantly 
includes health and safety. It improves the 
predictability of a project by understanding in 
advance which offsite component goes first on 
site, therefore, reducing time wasted on site 
organisation. The quality of the finished product 
is as well improved by reducing the number of 
unknown assembly stages on site.

Finally, 4D planning allows a live digital 
representation of the state of the constructed 
building by using a digital twin model. The 
digital twin is typically developed in advance of 
construction commencing. In this way, the entire 
pre-phase of experimentation is carried out with 
virtual replication, reducing risks and costs.

As the plans of the building change, the 
digital twin updates to the final version which 
will guide the construction of the building. It 
captures any changes throughout the assembly 
of the units on site thus improving the capture 
of on site data and feedback. This allows 
experimentation and testing without taking any 
real risk. The digital twin gathers and processes 
all the information generated allowing the 
capture of the changes given during the 
assembly in situ and being able to correct them 
if necessary.

When linked with AR or VR, specific 4D 
software allows the visualisation of the site 
and the assembly of offsite components at a 
1:1 scale, therefore all the work done on site 
can be prepared in advance. Due to the new 
construction and assembly processes linked 
to offsite, site operatives can be trained in 
advance to perform difficult tasks.
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Factory operations

Introduction

Logistics in offsite and modular construction is 
the movement of pre-manufactured components 
within the factory environment to their 
destination for assembly.

Within a factory it is important that everything 
moves smoothly, and units can move down the 
line from workplace to workplace as the whole 
production line will move at the speed of its 
slowest task. Teamwork and good coordination 
are vital. Size of units and transportation of 

units from factories to site can be challenging 
(factories can adapt by breaking the elements 
down to a size that logistics aren’t a problem 
anymore). Logistic personnel must deal with any 
challenges, regulations and other restrictions. 
Sourcing of material and considering aspects 
like decarbonisation by for example using local 
sources is an important aspect considering 
existing worldwide challenges. Logistics 
personnel need an understanding of the use  
of flying factories and construction 
consolidation centres.

l Closed panels on a production line prior to preparation for transport
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As mentioned, offsite and modular construction 
utilises a ‘just-in-time’ (JIT) 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.

l Floor cassettes leaving the factory for site
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Understanding current and  
emerging technologies

BIM in offsite manufacturing  
for buildings
The need to overcome challenges faced by the 
construction industry has been at the core of 
many EU regional government reports. Most of 
the reports suggest the adoption of innovations 
including OSM and BIM to overcome the 
challenges facing the industry. Due to the 
factory-based nature of OSM , the benefits 
of BIM on offsite manufacture have been 
widely argued to be far greater than those of 
traditional construction.

The emerging technologies that could be used 
in industrialised construction can be classified 
into four main areas:

• Business digitalisation

• Computer-integrated design

• Data acquisition, optimisation and  
predictive analytics

• Robotics and automation

The construction industry is going through 
a large transformation since construction 
automation is drastically altering the 
construction industry. Standard processing 
technologies are leading to possible disrupting 
technologies such as 3D concrete printing 
3DCP. While 3D printing techniques have 
been successfully applied in a wide range of 
industries such as aerospace and automotive, 
its application in the concrete construction 
industry is still in its infancy. 3DCP can allow 
freeform construction without the use of 
expensive formwork, which in return offers 
excellent advantages compared to conventional 
approach of casting concrete into a formwork. 
In the last few years, different 3DCP 
technologies have been developed.

Industrialised construction:  
Emerging methods and technologies
Recently, industrialised construction is moving 
the construction industry toward integrating 
emerging manufacturing technologies into 
offsite construction and factory component 
assembly practices to improve productivity 
and efficiency. The key to success across 
the construction industry is providing 
mass customization and mass production 
simultaneously, which is only possible in a 
highly flexible manufacturing system. The 
manufacturing industry is experiencing 
the fourth industrial revolution, blurring 
the separation of the physical, cyber, and 
biological worlds. The construction industry 
is following, although at a slower pace. The 
construction industry is learning from other 
sectors that have been digitally disrupted, it is 
identifying new methods and techniques such 
as virtual reality, artificial intelligence and with 
their possible application in OSm and BIM 
applications. 
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Effective communication

The construction industry makes a profit or loss 
based on the visibility of the works performed 
on the job site. In this sense, one should have 
the ability to get a clear and complete view 
of the progress of the work at site against the 
project plan. This is achieved by keeping the 
whole team connected and involved for better 
working and successful project delivery. Good 
communication from OSM to the construction 
site improves better performance of activities 
in the project schedule. It also helps to 
improve the working relationships between 
the contractor, subcontractors and indeed the 
complete supply chain.

The logistics managers are responsible for 
effective communication activities and time and 
accurate flow of meaningful information across 
the supply chain to enable them to successfully 
implement successful construction projects. The 
logistics activities assist significantly in meeting 
customer needs and an accurate and relevant 
information system can facilitate the logistics 
mission.

Logistics information systems combine hardware 
and software to manage, control, and 
measure logistics activities that occur within 
specific firms as well as across the overall 
supply chain. Hardware includes computers 
and servers, internet technologies, ancillary 
technologies such as barcode and RF devices, 
communication channels, and storage media. 
The software includes systems and application 
programs used for logistics and supply chain 
activities. The ability to integrate and thus 
leverage the power of the technologies makes 
OSM more successful.

A formal communication chain created by the 
logistics manager will help to bring the right 
information to the right people at the right 
time. Hence, it is the foundation of a successful 
construction project. The objective of formal 
communication helps all the members to have 
a point of contact. Construction technology is 
constantly improving the industry in all aspects. 
It has a great influence in developing good 
communication within the industry.  

Some examples of construction technologies 
that are improving communication in the 
construction industry are enlisted below:

• Drones are used to map and inspect the 
project site within a short time

• Building information modelling (BIM) 
software improves communication within  
the construction industry by incorporating  
3D modelling technology to give instant 
updates of the project progress to the  
offsite stakeholders

• Wearable technologies for the crew  
members to record their activities and track 
the location of site workers

It is clear that investment in technologies 
that are able to communicate the critical 
updates about the construction site should be 
a fundamental requirement. One additional 
requirement is to have a backup plan if any one 
of the technologies fails.

Clear and good communication across all 
stages of a construction project is the key to 
safety, productivity, cost-effectiveness, and 
quality. Communication can be performed 
through technology as outlined above. 
No matter what mode of communication is 
followed, the final intention should always be 
to develop a culture of collaboration across the 
entire construction team and management and 
associated supply chains. 

l Site survey drone
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Supply Chain Management

Supply Chain Management (SCM) is the 
management of upstream and downstream 
relationships with suppliers and customers in 
order to deliver superior customer value at less 
cost to the supply chain as a whole.

SCM was developed in the 1980s and 90s.  
It was a shift in approaches to business activity. 
SCM can be seen from a number of different 
perspectives; as a philosophical approach,  
or processes that enable the philosophy.

The underlying aspect of SCM is that 
supply chains compete not just individual 
organisations. To capture this, SCM requires 
a collaborative relationship rather than a 
traditional adversarial approach. Therefore, 
integration and communication are critical.

Supply chains are also considered as an 
extended enterprise. Extending the borders 
of your organisation to include key partners 
upstream and downstream. Construction 
companies have shifted from undertaking the 
work themselves to third party specialist with 
technical expertise and innovation that brings 
enhanced efficiency, quality and consistency 
of delivery. However, this brings a number of 
challenges with it. Construction supply chains 
consist of numerous participants and are 
complex in structure. Participants tend to work 
together temporarily in a project environment. 
There is an increased risk if the strengths and 
weaknesses are not effectively managed. The 
perspective has now shifted to supply chains 
competing rather than individual organisations. 
Some of the risks include insufficient finances, 
capacity, or expertise as well as non-
compliance with regulations or specifications.

As a result, organisations are developing 
supply chain metrics, rather than just internal 
metrics, and therefore the procurement 
role is essential in supplier evaluation and 
selection. SCM model can deliver enhanced 
customer service and economic value through 
synchronised management of the flow of 
physical goods and associated information from 
sourcing to consumption.

The plans, therefore, need to be clearly 
articulated to supply chain partners as one 
break in the chain could impact the end 
product. Early supplier involvement (ESI) 
principles such as collaboration between buyers 
and supplier, information flow, and the timing 
of involving suppliers for quicker product to 
market. Clear and concise updates are key to 
preventing disruption.

Consideration needs to be given to the lead-
time and order cycle time requirements of 
contractors/suppliers. Effective management 
of the supply chain aligns with project 
management and aids the completion of the 
project on time and on budget. Contractors and 
suppliers should clearly indicate if there are 
disruptions or delays in delivering to schedule. 
Having this information as early as possible 
allows for potential changes in the schedule. 
While this is not ideal it can prevent  
a significant impact on on-time completion.

Existing efforts mainly focus on a number 
of aspects, such as the organisational 
form, information integration, supply chain 
effectiveness, building components production, 
management decision support, and knowledge 
sharing. A critical decision such as self-
manufacturing or outsourcing decision has 
an impact on the chain. Such decisions tend 
to depend on the size and resources of the 
organisation.



37

Understanding factory specifics

Offsite manufacturing facilities differ vastly 
in size, level of automation, materials used, 
products manufactured, inspections and even 
door sizes. All of these factors mean that each 
facility is unique and the way materials and 
offsite components move through them will  
be different.

Some key factors that should be considered 
when designing offsite components and 
planning their logistical operations are  
as follows:

• Machinery and equipment

• Layout

• Process flow

• Internal and external storage

• Capacity

• Access

• Floor space

• Material in, dispatch and goods  
out processes

l Wall panel production on automated line
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Preparing elements for on site assembly

In addition to the sequencing of loading 
components manufactured offsite, it is just as 
important to ensure that the components have 
been manufactured and prepared for dispatch 
with the appropriate lifting mechanism in mind. 
This is important because of health and safety, 
so that the offsite components can be lifted 
and moved safely, and also for the efficiency 
of the build programme so that no time is 
wasted on site in readjusting or checking the 
lifting apparatus. The lifting apparatus will vary 
according to the type, material and size of the 
offsite components. For example:

• Sub-assemblies and open panels: Batches 
could be handled manually with a forklift 
or crane, and single items could be handled 
manually depending on their size and weight 

• Closed panels: Typically lifted using a mobile 
crane using an easy-hook spreader bar, 
especially if they include windows 

• Volumetric modules: Tower or crane,  
typically using a steel beam

There are a wide variety of lifting and handling 
options for different offsite systems. The 
complexity increases when different materials 
are taken into consideration, e.g. with precast 
components the weight of the components 
and the required size of the boom typically 
prescribe the type of crane to be used.

It is also best practice to measure the weight 
of the offsite components and label it clearly 
on the protective external layers. If you are 
producing open panels, which will be  
handled manually and whose one side 
will be covered with another material, it is 
recommended to clearly label the weight in  
the panel itself. That way, the workers lifting  
the panels manually can be certain that the 
weight is less than 50 kg, and therefore safe  
to lift by two people.

Where any proprietary lifting apparatus 
is specified (e.g. rigging, lifting anchors, 
etc.), the manufacturer may be required to 
provide information about capacity ratings, 
safe design and use. You may also have to 
provide intermediate checks and verification 
of reusable/non-sacrificial lifting apparatus. 
Reusable lifting slings, for example, are a  
good cost-effective solution, but their fitness  
for purpose should be checked before they  
are reused.

Any manufactured formwork and temporary 
support and bracing, whether sacrificial or 
reusable, must be installed as necessary 
such that it can be safely removed on site. 
Instructions on how to do this should be clearly 
communicated to the site team. You should also 
consider and plan for the means and methods 
for returning formwork to the factory.

l Crane arriving on site on modular development
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Preparing elements for transport

Further to the previous section which covered 
preparing materials for assembly on site, it 
is just as important to know how to prepare 
materials for transport in order to prevent  
any damage to the components manufactured 
offsite. Some key factors for consideration  
are as follows:

• Acceleration and deceleration

• Vibration

• Temperature and humidity

• Moisture

• Water ingress

• Dust and dirt

To protect against damage and any need for 
remediation of damage on site, you should 
ensure that the offsite components are suitably 
protected before they are dispatched from the 
factory. The offsite components should be:

• Restrained and secured to the  
transporting vehicle

• Made weathertight

• With coverings applied to sensitive and  
easily damaged elements such as windows, 
gypsum boards, services etc.

• With any sacrificial layers such as  
Oriented Strand Board (OSB) or timber  
in large openings for lifting

In addition to this, the manufacturer is 
responsible for ensuring that the offsite 
components can be clearly identified on  
site. This can be done in a variety of ways, 
typically using a coding system for each  
offsite component:

• Hand-written or spray-painted on the  
outer protective layer

• Printed labels with QR or other  
scannable codes

• Radio-frequency identification (RFID) tags 
read using scanners 

The code of each panel can be linked to a 
4D installation sequence, the lifting plan, a 
reference location for installation within the 
project, the dimensions, the load and other 
useful information.

In addition, in volumetric manufacturing, it is 
best practice to label with different coloured 
spray paint any areas that are not safe for 
walking on, such as stair openings with 
temporary bracing, as well as any critical 
connectors, such as the locations of the mains 
water and electricity connections.

If any component requires special handling 
and/or lifting, it is really important that those 
components are clearly labelled and the 
special instructions are communicated clearly 
in advance to the on site installation team and 
the site managers. It may also be necessary 
to provide proprietary lifting apparatus and 
corresponding method statement with the 
load, as well as provide protection for lifting 
apparatus while in transit.

Be aware that abnormal loads should be 
identified as per the most up-to-date regulations, 
such as by placing triangular marker boards 
on the bottom left and right of the load where 
it overhangs the trailer. Also that the lifting 
apparatus is included in the abnormal load 
calculations; therefore, if you are aiming for a 
width of, for example, 2.9 metres, any straps, 
hooks and protective layers are included in the 
load width. 

l Timber frame kit prepared for transport
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Managing goods and activities  
in the factory

Offsite components and the materials used to 
manufacture them require careful handling. 
Often the offsite components will be large and 
heavy, regardless of whether they are sub-
assemblies, panelised or volumetric units. In 
some cases, such as open timber panels, the 
offsite components may be suitable for manual 
handling one at a time. In the more common 
situations where goods are handled using 
plant and equipment, clear, accurate and safe 
directions for moving, lifting, handling and 
assembly operations must be provided. Also, 
safe systems for movement and management of 
traffic must be planned and laid out. Signalling 
can help with the directions of loads when 
using forklifts or other trucks in an offsite 
manufacturing environment.

If verbal communication is used instead of hand 
signals, standard code words should be used 
and if both are used together that they are 
coordinated.

If using a factory overhead gantry it may be 
necessary to plan and lay out safe systems for 
movement and management of vehicles and 
personnel in the factory, which will require:

• Planning and management of travel routes;

• Avoiding lifting and transferring of loads  
over personnel;

• Knowledge of safe use of lifting apparatus 
such as lifting beams, rigging, slings, etc.
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Managing plant, machines and people 
in the factory

The prime concern of supervisors in logistical 
operations management is ensuring the health 
and safety of personnel when using plants 
and machines. In doing so legal procedures, 
requirements and regulations must be  
complied with.

Common equipment in offsite manufacturing 
facilities are forklifts and overhead gantry 
cranes. Far too many accidents happen with 
forklift trucks, many of them resulting in very 
serious accidents or fatalities.

A common mistake made by forklift truck 
drivers is driving forward with a load that is 
oversized and blocks their view. Drivers should 
be driving backwards in these circumstances. 
Another major cause of accidents involving 
forklift trucks is unsecured and/or unstable 
loads.

It is recommended that when working with 
overhead (hoist) and gantry cranes, you should 
ensure that:

• The crane is sufficiently strong, stable and 
suitable for the proposed use. Similarly, the 
load and anything attached (e.g. timber 
pallets, lifting points) must be suitable;

• The crane is positioned or installed to prevent 
the risk of injury (e.g. from the equipment or 
the load falling or striking people);

• The crane is visibly marked with any 
appropriate information to be taken into 
account for its safe use, e.g. safe working 
loads. Accessories (e.g. slings, clamps, etc.) 
should be similarly marked;

• Lifting operations are planned, supervised 
and carried out in a safe manner by people 
who are competent;

• Following a thorough examination or 
inspection of any lifting equipment, a report 
is submitted by the competent person to the 
employer to take the appropriate action.

l Offsite factory
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Managing production and deliveries

In offsite construction, it is important to balance 
inventory with the required materials in the 
manufacturing process, and the timely dispatch 
of offsite products built to specification. The 
latter, being on time, or according to the 
manufacturing schedule, is critical in offsite 
construction as any delays in dispatching offsite 
components will have a knock-on effect on the 
on site assembly programme.

One advanced method that can be utilised to 
manage this process is the ‘integration of offsite 
and on site schedules’ methodology developed 
by Salama, Salah and Moselhi. This is a 4-step 
process constructed around the Critical Control 
Point (CCP), or the intersection between the 
on-site and the offsite work. It firstly starts with 
creating the offsite and on-site activities baseline 
by using the usual scheduling approaches 
of identifying durations, sequencing, critical 
path and buffers. After this the CCP is 
identified using the following equation if the 
offsite products are manufactured and then 
transported in batches:

A = B + C:
Where:

A = ‘Start date of panels’ first on site  
activity for the last batch after transportation 
at aggressive schedule’ 

B = ‘Finish date of last offsite  
manufacturing process for the last panel  
at aggressive schedule’ 

C = ‘Duration for last batch transportation 
from the offsite manufacturing facility to 
construction site’ 

This calculation allows a baseline to be 
generated for both offsite and on-site activities 
and ensures that the transportation schedule 
will be aligned with both. Note that this is for 
the accelerated, or ‘aggressive’ programme. 
The next step is to add buffers to the 
programme. After this has been done, the on-
site schedule activities that start before the CCP 
is shifted with a critical sequence buffer so that 
the on site activities before CPP can start early, 
and if they are delayed the overall programme 
duration is protected. 
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Site operations

Introduction

The logistic management team are 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 is key success to most 
traditional projects, but with added pressures of 
‘just-in-time’ delivery sequences that 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 Installation of closed wall panel on site
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Current and emerging technologies

Despite being one of the slowest to accept new 
technologies compared to other sectors, the 
construction industry has begun to embrace 
new technologies and utilise them to their 
advantage in order to stay up with other crafts 
in recent years. Productivity is one of the most 
important factors of any construction project. 
The introduction of new technologies, such 
as mobile-based applications, can assist in 
enhancing construction project efficiency in 
areas such as materials management and tool 
usage time, particularly drill rig time.

Construction logistic strategies are being 
impacted by technological advancements, 
which are assisting in the development of new 
design and modelling software packages. Even 
the most seasoned construction companies have 
trouble bringing a customer’s vision to reality. 
People are frequently frustrated by the lack 
of detail at the conclusion of a building job, 
but new software has been created to assist 
solve this issue. More construction companies 
are investing in high-end design and modelling 
software to minimise misinterpretations of 
initial concepts and to show customers exactly 
how the finished project will appear so that 
adjustments may be made before work begins.

Mobile technology has improved to the point 
where it is now a valuable tool for a lot of 
construction businesses. PlanGrid, for example, 
is an app that is used in the construction sector 
to generate plans with the convenience of a 
mobile device in your palm. PlanGrid is one 
app that keeps all team members up to date on 
the newest designs. Productivity is also boosted 
by mobile technologies. On-site workers 
can provide daily updates to check that the 
project is progressing as planned. Advanced 
task management software has improved and 
extended services in the same way, and it may 
also be used to track progress and keep track 
of time.

Drones are a recent technical innovation that 
has begun to alter how we handle certain 
situations. Consider how we approach 
surveys and security monitoring. Drones are 
increasingly being used not just to plan building 
sites, but also to make blue prints, saving both 
money and time.

Three-dimensional printing has been an 
increasingly essential part of the building 
sector in recent years. It allows architects to 
experiment with forms in their designs and 
ensures more exact construction because 
the file is sent directly from a computer to a 
machine, with no human intervention.

l Aerial site survey of mid rise CLT development
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Drones in the construction industry
Drones are driving innovation and impact in the 
construction industry thanks to their extensive 
functionality and accessibility. In reality, 
surveying and mapping using drones is just 
the beginning of the services that a drone may 
deliver in the construction industry:

Initial measurements and assessment  
of the site
Drones are establishing their function in 
surveying and the replication of precise 
measurement due to their accessibility and 
precision. This is especially useful for first 
surveys, when access to all areas of the site 
isn’t always accessible. Initial survey footage 
also aids in impact evaluations and provides 
historical records.

3D modelling and construction mapping
Along with surveys, advancements in drone 
software systems enable the creation of precise 
contour maps and 3D models based on footage 
and data collected:

• The method of 3D modelling high-resolution 
aerial photography (Orthomosaics) comes 
in a variety of forms, but it fundamentally 
allows photographs of the whole project 
area to be recorded and integrated into a 
comprehensive model.

• The mapping method may also be used to 
create 2D visuals.

• While 3D photography provides the most 
comprehensive model benefits, 2D photos 
enable for precise measurements and 
adjustments.

Monitoring of the progress
For better security and in-the-moment 
evaluation, reaction, and planning, many of 
the most recent drone systems include real-
time monitoring. Drones allow creating weekly 
progress maps much faster, simpler, and less 
expensive than old methods. They also make 
it easier for construction businesses and their 
clients to communicate information, improving 
overall efficiency and communication.

Construction site security and upkeep
Drone surveys may also help with building 
site logistics and asset management, as well 
as improve overall security. Drones can 
immediately respond to security breaches and 
assess the situation. For example, following 
harsh weather, a problem with fences might be 
rapidly discovered and temporary fencing built, 
decreasing the danger of theft and trespass.

Problems like out-of-hours security or spotting 
overheating or fire may be raised from a safe 
distance with the use of extra camera functions 
like thermal imaging. In the event of on-site 
maintenance or security issues, data can also 
give audit trails.

Drones are also used to obtain access to 
inaccessible or dangerous regions for the 
purposes of surveying and safety monitoring.

Drones may be utilised to access locations 
that are absolutely inaccessible, as previously 
noted. Drone technology can be used to save 
time and reduce risk when there is uncertainty 
about safety issues. For example, drones can 
inspect roof structures from above, then from 
the underside by accessing eaves and loft areas 
– much safer than sending surveyors or workers 
up onto areas with questionable safety.
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Goods transportation
Drones may also help with logistics by enabling 
airborne deliveries of equipment, goods, and 
notifications, which can help to simplify and 
enhance logistic operations. Because drones 
are tiny and relatively easy to use (by properly 
qualified personnel), they can be faster and 
safer than site vehicles for dropping material, 
especially since getting struck by a moving 
vehicle was the leading cause of fatalities on 
construction sites in 2016-2017.

What is the trajectory for the usage  
of drones in building in the future?

Growing use of digital data: Digital data  
is being more widely used, which will assist  
to revolutionise not just working ways, but  
also business and reporting models in the 
sector. With the coming of drones, the 
construction sector will undergo a total  
digital transformation.

Integration innovation: The development 
of integrated systems has a lot of potential 
for the building sector. Instead of contrasting 
and comparing distinct sets of data to get 
a thorough picture, systems that integrate 
diverse types of data, such as laser scanned 
measurements from within a building alongside 
drone data from outside regions, provide for a 
comprehensive overview of all data.

Regulation of usage: As the use of drones 
has become more innovative, there are now 
restrictions and concerns regarding their 
use. The consequences of unauthorised, risky 
use have been a major subject in the media 
and in parliament, prompting calls for drone 
regulation and standards of practice. The Drone 
(Regulation) Bill 2017-2019 is currently being 
drafted via the parliamentary process. The bill 
distinguishes between home and commercial 
drones, requiring a licence if the drone owner  
is compensated.

Licensing is offered by a Civil Aviation  
Authority subsidiary. To safeguard the safety  
of commercial vessels, the licence contains  
use limitations.

https://www.rolandberger.com/en/Insights/Publications/Artificial-intelligence-in-the-construction-
industry.html

https://www.forbes.com/sites/cognitiveworld/2020/06/06/ai-transforming-the-construction-
industry/

https://www.rolandberger.com/en/Insights/Publications/Artificial-intelligence-in-the-construction-industry.html
https://www.rolandberger.com/en/Insights/Publications/Artificial-intelligence-in-the-construction-industry.html
https://www.forbes.com/sites/cognitiveworld/2020/06/06/ai-transforming-the-construction-industry/?sh=4a29d69774f1
https://www.forbes.com/sites/cognitiveworld/2020/06/06/ai-transforming-the-construction-industry/?sh=4a29d69774f1
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Design tolerances for factory operations

Tolerance is defined as the following:

• Allowable range of variation in an object’s 
dimension

• Allowable range of variation in an object’s 
attribute such as hardness, density, or size 

• Allowable deviations from the plan, location, 
or grade

Tolerances in construction are variations in a 
material’s size, construction limit, or physical 
feature. They are a practical modification 
relating to the function of the material or 
completed job, as well as widely acknowledged 
building industry norms.

Building components are frequently produced, 
constructed, or moulded on site, typically 
by hand, in less-than-ideal settings, and with 
materials that have inherent ‘imperfections.’ 
While it is simple to draw a straight line on a 
design to represent a specific measurement, 
mix, or location, it is hard to create exactly 
straight concrete, for example, due to the 
intrinsic qualities of the material.

As a result, determining whether a deviation 
from perfection is just a result of the nature of a 
certain type of structure or material, or whether 
it is a flaw, can be challenging. As a result, 
it’s critical to define permitted deviations, or 
‘tolerances,’ that aren’t deemed flaws.

When assembling a multitude of components, 
the idea of tolerances is especially crucial since 
certain things may have very limited flexibility 

to accept differences in neighbouring items. 
For example, while it may be reasonably 
simple to change the setting out of brickwork to 
allow a minor difference in the size of a timber 
beam, or simply cut the beam on site, a double 
glazing unit that is even a millimetre bigger 
than the aperture for which it is intended would 
simply not fit. Even though individual items 
appear to be pretty near to what was stated, 
when a number of components are combined, 
differences might accumulate, resulting in a 
conflict with an item with a low tolerance.

This is becoming increasingly critical as the 
amount of components constructed offsite has 
risen, leaving less room for on-site adjustments 
to make things fit.

Tolerances can be used to specify allowable 
variations in strength, stability, material mix, 
system performance, temperature ranges, and 
so on, in addition to dimensions.

There are thousands of distinct standards 
available that define acceptable tolerance 
classes and ranges for various materials, 
components, systems, construction processes, 
manufacturing procedures, and installation 
techniques, as well as building types. These 
tolerances might range from somewhat wide 
tolerances for site plans or landscaping to 
extremely tight specifications for manufactured 
components.

It’s critical that tolerances are stated explicitly 
in contract papers and that designers, 
fabricators, contractors, and site supervisors 
understand them.

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=31726.
wba#:~:text=Tolerances%20in%20construction%20are%20generally,standards%20of%20the%20
construction%20industry.

https://www.designingbuildings.co.uk/wiki/Construction_tolerances

https://www.iso.org/obp/ui/#iso:std:iso:1803:ed-2:v1:en

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=31726.wba#:~:text=Tolerances%20in%20construction%20are%20generally,standards%20of%20the%20construction%20industry.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=31726.wba#:~:text=Tolerances%20in%20construction%20are%20generally,standards%20of%20the%20construction%20industry.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=31726.wba#:~:text=Tolerances%20in%20construction%20are%20generally,standards%20of%20the%20construction%20industry.
https://www.designingbuildings.co.uk/wiki/Construction_tolerances
https://www.iso.org/obp/ui/#iso:std:iso:1803:ed-2:v1:en
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Effective communication

Communication is critical in the construction 
industry for a successful project from start 
to finish. Good team communication may 
increase teamwork abilities, foster constructive 
cooperation, and lead to a favourable project 
outcome for the customer. So, what are the 
most efficient techniques to maintain excellent 
communication while keeping the project on 
track?

Make sure there are no ambiguous lines 
of communication
It’s critical to create a clear line of 
communication and a chain of command early 
on in a building project. When a contract is 
established between the customer and the 
primary contractor, communication lines 
become visible. The architect serves as a link 
between the client and the contractor. The 
architect is in charge of communicating and 
coordinating with numerous consultants and 
contractors, who subsequently relay information 
to suppliers and subcontractors.

All construction communication is based 
on the contract documents, which include 
drawings, specifications, interim certifications, 
and architect’s instructions. Any contract 
modifications must be considered, conveyed to 
all parties involved, authorised, recorded, and 
reported via an architect’s instruction.

Select an appropriate  
communication method
There are several ways to communicate, 
including phone, video, texting, and email. 
Signals, signs, drawings, pictures, and 
spoken encounters are all examples of on-
site communication. However, different ways 
might have advantages and disadvantages: 
sometimes all that is necessary to express a 
point is a brief, matter-of-fact email. On the 
other side, this may not be sufficient, and a 
face-to-face encounter on location may be 
required.

All parties should develop a mechanism 
of communication for specific duties and 
information exchange, such as email or 
Dropbox, and agree on it early on.

Listen
It is critical to listen and take notes on essential 
points and information that may require 
clarification or action while interacting verbally, 
face to face, or over the phone. Concentrate 
on what the speaker is saying and refrain 
from interrupting them until they have through. 
When in a position to speak, verify the facts 
supplied, seek comments, and ask questions. 
Don’t wait until the conclusion of the session to 
send an email asking clarification on a project 
component, since this may cause further delays.

Be succinct and clear
It is critical to ensure that a message can 
be understood before transmitting it to the 
target recipients while communicating in the 
construction industry. Avoid employing jargon, 
overly complicated language, or ambiguous 
phrases. A message should be concise, 
straightforward, and to the point. The main 
problem is to be succinct yet thorough; strive to 
be as specific as possible while using the fewest 
words feasible. It’s a good idea to reread all 
written communications before sending them 
to see if they can be made shorter while still 
providing important information.

Paying attention to these few elements will help 
you avoid some of the most typical blunders 
that occur as a result of sloppy communication. 
Communication begins with well defined lines 
and techniques, and it necessitates frequent 
contact with the architect and primary 
contractor while being as plain and succinct as 
possible. When a group is able to communicate 
concepts and ideas clearly and effectively, 
things move more smoothly and the project is 
completed on time.

https://www.tintoarchitecture.co.uk/blog/
the-importance-of-effective-communication-in-
construction

https://www.researchgate.net/
publication/287513131_The_role_of_
effective_communication_in_the_construction_
Industry_a_guide_for_education_and_health_
clients

https://stonemarkcm.com/blog/importance-
communication-construction-project/

https://www.tintoarchitecture.co.uk/blog/the-importance-of-effective-communication-in-construction
https://www.tintoarchitecture.co.uk/blog/the-importance-of-effective-communication-in-construction
https://www.tintoarchitecture.co.uk/blog/the-importance-of-effective-communication-in-construction
https://www.researchgate.net/publication/287513131_The_role_of_effective_communication_in_the_construction_Industry_a_guide_for_education_and_health_clients
https://www.researchgate.net/publication/287513131_The_role_of_effective_communication_in_the_construction_Industry_a_guide_for_education_and_health_clients
https://www.researchgate.net/publication/287513131_The_role_of_effective_communication_in_the_construction_Industry_a_guide_for_education_and_health_clients
https://www.researchgate.net/publication/287513131_The_role_of_effective_communication_in_the_construction_Industry_a_guide_for_education_and_health_clients
https://www.researchgate.net/publication/287513131_The_role_of_effective_communication_in_the_construction_Industry_a_guide_for_education_and_health_clients
https://stonemarkcm.com/blog/importance-communication-construction-project/
https://stonemarkcm.com/blog/importance-communication-construction-project/
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