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The measurement of building elements is a core subject for quantity 

surveying students. Responding to the recently published second volume of 

the New Rules of Measurement (NRM2) by the Royal Institution of Chartered 

Surveyors, the 12th edition of Willis’s Elements of Quantity Surveying 
explains, from fi rst principles and to NRM2 standards, the measurement 

process for all of the key building elements. 

This edition begins with an overview of the need for measurement and the 

differing rules governing measurement at the various stages of the design 

or project cycle. As in previous editions. the focus remains on the detailed 

measurement of building elements, but the text has been fully revised in 

line with the NRM2 rules. A range of new and revised examples illustrating 

the use of NRM2 rules are a key feature of the book, which concludes with 

guidance on how to use the data collected during the measurement process 

to create the tender documents. 

In the 12th edition, the hallmarks of previous editions – clarity and 

practicality – have been maintained while ensuring the book is fully up to 

date. For the fi rst time a companion website (www.wiley.com/go/willis/
elements) accompanies the book, featuring additional student resources 

such as PowerPoint presentations, self-test questions, and electronic 

versions of the fi gures. Together, these provide the student of quantity 

surveying with a fi rst-class introduction to the measurement of 

building elements.
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This book was first published in 1935, and in the preface to that first 
 edition it stated that it was intended ‘to be a book giving everything in 
its  simplest form and to assist a student to a good grounding in first 
 principles’. Each successive edition has been brought up to date;  however, 
we have always striven to maintain the original guiding principles, which 
are as relevant today as they were 70 years ago.

Whilst the use of the traditional bill of quantities continues to decline 
and today is only one of a variety of options open to the industry for the 
procurement of construction contracts, nevertheless, the skills of meas-
urement are still very much required in some form or another under 
most procurement routes. 

This edition recognises the publication by the Royal Institution of 
Chartered Surveyors (RICS) of the second volume of the New Rules of 
Measurement – Detailed Measurement for Building Works (NRM2), and 
the text has been updated accordingly.

The basic structure of the book generally follows that of previous 
 editions, setting down the measurement process from first principles 
and assuming the reader is coming fresh to the subject. 

Whilst it is recognised that modern computerised measurement tech-
niques utilising standard descriptions might appear far removed from 
traditional taking-off, it is only by fully grasping such basic  principles of 
measurement that they can be adapted and applied to  alternative sys-
tems. It is for this reason that the examples continue to be written in 
traditional form. 

The book opens with an overview of the need for measurement and 
the differing rules governing measurement at different stages of the 
design or project cycle. The main focus of the book remains on the 
detailed measurement of elements of a building using the rules from 
NRM2 and concludes with guidance on how to use the data collected 
during the measurement process to create the tender documents.
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Preface vii

Whilst the role of the quantity surveyor is subject to continual 
change, we hope that students will find this book as useful as their 
 predecessors have.

Sandra Lee
William Trench

Andrew Willis



We are indebted to Ruth Pearson, who prepared the drawings. Her  efforts 
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The modern quantity surveyor

The training and knowledge of the quantity surveyor have enabled the 
role of the profession to evolve over time into new areas, and the services 
provided by the modern quantity surveyor now cover all aspects of 
 procurement, contractual and project cost management. This holds true 
whether the quantity surveyor works as a consultant or is employed by a 
contractor or subcontractor. Whilst the importance of this expanded 
role cannot be emphasised enough, success in carrying it out stems from 
the traditional ability of the quantity surveyor to measure and value. It is 
on the aspect of measurement that this book concentrates.

The need for measurement

There is a need for measurement of a proposed construction project at 
various stages from the feasibility stage through to the final account. 
This could be in order to establish a budget price, give a pre-tender 
 estimate, provide a contract tender sum or evaluate the amount to 
be  paid to a contractor. There are many construction or project 
 management activities that require some form of measurement so that 
appropriate rates can be applied to the quantities and a price or cost 
established.

The general approach adopted in this book is to concentrate on the 
traditional approach to construction whereby the client will employ a 
designer, and once the design is complete the work is tendered through 
the use of bills of quantities. Other procurement approaches move the 

Introduction
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2 Willis’s Elements of Quantity Surveying

need for detailed measurement to later stages of the project cycle and 
away from activity undertaken by the client’s team to that of the 
 contractor’s team.

The need for rules

The need for rules to be followed when undertaking any measurement 
becomes clear when costs for past projects are analysed and elemental 
rates or unit rates are calculated and then applied to the quantities for a 
proposed project. For greater accuracy in pricing, it is important to be 
able to rely consistently on what is included in an element or unit, and 
this helps build a more reliable cost database.

Following the Royal Institute of British Architects (RIBA) 2013 Work 
Stages, the measurement undertaken at Stage 1 – ‘Preparation’ –needs to 
be of basic areas or functional units, and the guidelines of the Royal 
Institute of Chartered Surveyors (RICS) Code of Measuring Practice are 
commonly followed. This enables comparisons to be made between 
 different schemes and options when assessing the feasibility of a project.

When preparing a cost plan, the need to include the same items in 
each element is important so that costs for that element can be accurately 
applied. In May 2009, the RICS published the first in its planned new set 
of rules for measurement dealing with the order of cost estimates and 
elemental cost planning. The RIBA work stages and the New Rules of 
Measurement (NRM) are explained further in Chapter 2.

The same need for rules applies when measuring for bills of  quantities. 
If a document is to be used for tender purposes and included in a 
 contract, then the contractor needs to know the basis of the  measurement 
and what is included or excluded from an item to be priced. Historically, 
standard methods of measurement have been used to provide these rules 
and are available in various forms worldwide. The RICS NRM – detailed 
measurement for building works (NRM2) – have now been published 
and are part of the RICS ‘black book’ guidance for accepted practice in 
the United Kingdom. At post-contract stages, it is important that the 
rules used in the contract document (if applicable) are followed to 
 minimise disputes.

Establishing the approach

The approach to take for any measurement is to decide its purpose and 
the level of design detail available, enabling the adoption of the most 
appropriate rules and procedures.
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Chapter 3 will look at the early stages of a building project, and the 
remainder of the book will then focus on the detailed measurement for 
bills of quantities. Having an ability to read and understand the rules for 
measurement for bills of quantities should enable the measurer to appre-
ciate the requirements of different rules and approaches.
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Chapter 2

Method of analysing cost

It is evident that if a building is divided up into its constituent parts, and 
the cost of each part can be estimated, an estimate can be compiled for 
the whole work. It was found in practice that by making a ‘schedule’ 
 setting out the quantity of each item of work for a project, the labour and 
material requirements for these could be more readily assessed. This 
schedule at RIBA stage 5 can be in the form of a bill of quantities which, 
when priced by a contractor, provides a tender sum for a project. It must 
not be forgotten that a traditional bill of quantities only produces an 
 estimate. It is prepared and priced before the erection of the building and 
gives the contractor’s estimated cost. Such an estimated cost, however, 
under the most commonly used construction contracts, becomes a 
 tender and a definite price for which the contractor agrees to carry out 
the work as set out in the bill. The bill must, therefore, completely 
 represent the proposed work so that a serious discrepancy between 
actual and estimated cost does not arise.

Origin of the bill of quantities

Competitive tendering is one of the basic principles of most classes of 
business, and if competitors are given comprehensive details of the 
requirements it should be fair to all concerned. However, historically 
when tendering based on drawings and specification, builders found 
that considerable work was involved in making detailed calculations and 
measurements to form the basis for a tender. They realised that by  getting 
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together and employing one person to make these calculations and 
measurements for them all, a considerable saving would be made in 
their overhead charges. They began to arrange for this to be done, each 
including the surveyor’s fee for preparing the bill of quantities in their 
tender, and the successful competitor paying. Each competing builder 
was provided with the same bill of quantities which could then be priced 
in a comparatively short space of time. It was not long before this 
 situation was realised by the architect and employer. Here the employer 
was paying indirectly for the quantity surveyor through the builder, 
whereas the surveyor could be used as a consultant if a direct  appointment 
was made. This would give the employer greater control over the amount 
paid to the surveyor and the opportunity to increase the service that was 
provided. In this way, the quantity surveyor began to get the authority of 
the employer and was employed to prepare a bill of quantities for 
 tendering purposes.

The measurement process

The main purpose of a bill of quantities is therefore for tendering. Each 
contractor tendering for a project is able to price the work on exactly the 
same information with a minimum of effort. This gives rise to the fairest 
type of competition.

Despite the demise of bills of quantities on large projects, over 50% of 
the value of all building work in the United Kingdom is still let using 
lump-sum contracts with firm or approximate quantities. Most other 
procurement routes, such as design and build and management 
 contracting in its various forms, also involve quantification of the work 
in some form or other by the main contractor, subcontractor or package 
contractor, and therefore the measurement process continues to be of 
importance.

Computerised and other alternative measurement systems have 
become more and more widely used. However, it is only by having a 
detailed understanding of the traditional method of setting down 
 dimensions and framing descriptions that such systems can be fully 
understood and properly utilised. There continues to be development of 
3D computer-aided design software that integrates with building 
 information modelling, and the potential exists to generate quantities 
directly from the computer model. These software programs, however, 
have difficulty in producing quantities in accordance with any standard 
method and as yet have not removed the need for the quantity surveyor 
to prepare the  tender and contract documents.




