
This handbook addresses problems facing the engineer when preparing to build, both 
during the contract bidding phase and after a contract has been concluded.

It offers clear guidelines for planning the resources and machinery on site, as well as the 
safe positioning of roads, cranes, storage and temporary buildings. Site planning activities 
are presented here in logical sequence, offering an efficient and safe design of the 
construction site and of the temporary works.

The book describes the process of engineering preparation of on-site construction 
works in all phases of the construction life-cycle, from the design phase - preparing the 
financial plan and procurement scheme for the owner before tendering the contract; the 
tendering phase; and after bid completion. A list of procedures is presented for planning 
the construction site in order to simplify the engineer’s work of site and temporary works 
planning.
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quantity surveyors, as well as for students in civil engineering and construction.

THE AUTHORS
Jüri Sutt, is Professor of Construction Economics and Management at the Tallinn 
University of Technology with 50 years of experience in construction management as 
a practising manager, researcher, consultant and lecturer which has included designing 
the construction technology for large mines in Siberia, a gas trunk pipeline in Libya and 
managing a construction firm.

Irene Lill, Head of Department of Building Production, Tallinn University of Technology 
graduated in Tallinn University of Technology as civil engineer.  

Olev Müürsepp, Associated Professor, Tallinn University of Technology graduated Tallinn 
University of Technology as civil engineer. 

OTHER BOOKS OF INTEREST      

Manual of Construction Project Management - for owners and clients
Sutt 
978-0-4706-5824-6

Modern Construction Management, 7th edition 
Harris & McCaffer
978-0-4706-7217-4

Construction Planning, Programming and Control, 3rd edition
Cooke & Williams
978-1-4051-8380-2

9 781118 556092

ISBN 978-1-118-55609-2

The Engineer’s Manual of

Construction 
Site Planning

Jüri Sutt, Irene Lill  
and Olev Müürsepp

The Engineer’s M
anual of C

O
N

S
TRU




C
T

IO
N

 S
ITE

 P
LANN




ING


            S
utt, Lill, M

üürsep
p

Sutt_Engineers_9781118556092_pb.indd   1 24/04/2013   10:53





pg3913
File Attachment
9781118556092.jpg



0001974420.INDD   2 4/27/2013   7:08:38 PM



The Engineer’s Manual 
of Construction Site 

Planning





The Engineer’s Manual 
of Construction Site 

Planning

Jüri Sutt
Professor of Construction Economics and Management

Tallinn University of Technology

Irene Lill
Professor and Head of Department of Building Production

Tallinn University of Technology

Olev Müürsepp
Associated Professor

Tallinn University of Technology



This edition first published 2013
© 2013 John Wiley & Sons, Ltd

Registered office
John Wiley & Sons, Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ,  
United Kingdom

Editorial offices
9600 Garsington Road, Oxford, OX4 2DQ, United Kingdom.
The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, United Kingdom.

For details of our global editorial offices, for customer services and for information about how 
to apply for permission to reuse the copyright material in this book please see our website at 
www.wiley.com/wiley-blackwell.

The right of the author to be identified as the author of this work has been asserted in 
accordance with the UK Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording 
or otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988,  
without the prior permission of the publisher.

Designations used by companies to distinguish their products are often claimed as trademarks. 
All brand names and product names used in this book are trade names, service marks, 
trademarks or registered trademarks of their respective owners. The publisher is not  
associated with any product or vendor mentioned in this book.

Limit of Liability/Disclaimer of Warranty: While the publisher and author(s) have used their 
best efforts in preparing this book, they make no representations or warranties with respect to 
the accuracy or completeness of the contents of this book and specifically disclaim any implied 
warranties of merchantability or fitness for a particular purpose. It is sold on the understanding 
that the publisher is not engaged in rendering professional services and neither the publisher 
nor the author shall be liable for damages arising herefrom. If professional advice or other 
expert assistance is required, the services of a competent professional should be sought.

Library of Congress Cataloging-in-Publication Data

Sutt, Jüri.
  The engineer’s manual of construction site planning / Jüri Sutt, Irene Lill, Olev Müürsepp.
    pages  cm
  Includes index.
  ISBN 978-1-118-55609-2 (pbk.)
1.  Building sites–Planning–Handbooks, manuals, etc.  2.  Building–Superintendence–
Handbooks, manuals, etc.  3.  Civil engineering–Handbooks, manuals, etc.  I.  Lill, Irene. 
II.  Müürsepp, Olev, 1936–  III.  Title.  IV.  Title: Manual of construction site planning.
  TH375.S88 2013
  692′.1–dc23
	 2013002862

A catalogue record for this book is available from the British Library.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in 
print may not be available in electronic books.

Cover image: © iStockphoto/urbanglimpses
Cover design by Meaden Creative

Set in 11/14pt Palatino by SPi Publisher Services, Pondicherry, India

1  2013



v

Contents

List of Figures� viii
List of Tables� x
About the Authors� xi
Preface� xiii

Introduction� 1

Chapter 1: Initial data� 5
1.1	 The project (design) documentation� 6
1.2	 The bill of quantities and the bill of activities� 7
1.3	 Job descriptions and specifications� 7
1.4	� The contract conditions set out in the bidding  

invitation documents� 8
1.5	 The report of the construction site inspection� 8

Chapter 2: Outline of site management  
planning in the bidding stage� 15

2.1	 The goal� 16
2.2	 The explanatory note� 16
2.3	 Construction site layout� 19
2.4	 The construction time schedule� 21
2.5	� Cost estimation of temporary works  

and construction site set-up� 23

Chapter 3: Outline of site management  
after contract signature� 28

3.1	 The goal� 29
3.2	 Initial data� 29
3.3	 Construction site layout� 30
3.4	 Construction scheduling� 35
3.5	� Calculation of site work quantities and  

estimate of costs� 46



vi	 Contents

Chapter 4: Suggestions for choosing 
construction cranes� 51

4.1	 General� 52
4.2	 Selection and positioning of tower cranes� 53
4.3	 Selection and impact areas of mobile cranes� 77
4.4	 Cranes working near overhead power lines� 91
4.5	 Hoist danger area� 94
4.6	 Operating cranes near buildings in use� 95
4.7	 Restrictions on crane work� 97
4.8	 Working in the danger area� 98

Chapter 5: Suggestions for calculating  
resource requirements� 99

5.1	 Construction site temporary roads� 100
5.2	 Construction site storage� 105
5.3	 Temporary buildings� 111
5.4	 Temporary water supply� 115
5.5	 Temporary heating supply� 116
5.6	 Temporary power supply� 121
5.7	 Construction site lighting� 126
5.8	 Construction site transport� 127
5.9	 Load take up devices� 130
5.10	 Construction site fencing� 135

Chapter 6: On-site safety requirements� 137
6.1	 General basics and responsibilities� 138
6.2	 The duties of building contractors� 141
6.3	 The obligations and rights of the labourer� 144
6.4	 Ensuring safety on the construction site� 146

Chapter 7: Requirements for work equipment� 155
7.1	 General requirements� 156
7.2	 Mobile work equipment� 158
7.3	 Lifting devices� 160
7.4	 Dangers from energy� 161
7.5	 The usage of work equipment� 163



Contents	 vii

7.6	� Usage of work equipment for temporary  
work at height� 164

7.7	 Work with flammable and explosive materials� 168

Chapter 8: Work healthcare� 169
8.1	 Allowable physical effort� 170
8.2	 The usage of personal protective equipment� 170
8.3	 Welfare facilities and first-aid� 171

Appendix: Construction site layout symbols� 173
Bibliography� 177
Index� 178



viii

List of Figures

Figure 2.1	 Site layout in the bidding stage� 20
Figure 2.2	� An example of a time schedule in the  

bidding stage� 22
Figure 3.1	� An example of construction site layout for  

the frame erection stage� 34
Figure 3.2	 Network model for construction� 37
Figure 4.1	� Drafting geometrical parameters for  

a tower crane� 54
Figure 4.2	� Tower crane Liebherr 550 EC-H40 Litronic  

radius and capacity chart� 57
Figure 4.3	� Cross-linking the tower crane to the axes  

of the building under construction� 59
Figure 4.4	� Positioning the crane track on the edge  

of an unsupported recess slope� 60
Figure 4.5	� Longitudinal linking of the tower crane  

with building under construction� 63
Figure 4.6	 Danger areas around the building� 66
Figure 4.7	 Boundaries of the danger area� 66
Figure 4.8	 The tower crane impact areas� 69
Figure 4.9	 Danger areas above the building� 70
Figure 4.10	� Simultaneous operation of two cranes  

on the same rail track� 73
Figure 4.11	� Simultaneous operation of two cranes  

positioned on opposite sides of the building� 75
Figure 4.12	� Simultaneous work of two cranes positioned  

between two buildings under construction� 76
Figure 4.13	� Calculating mobile crane minimum  

boom length� 78
Figure 4.14	 Assembling at an angle� 81



List of Figures	 ix

Figure 4.15	� Example of determining the assembly  
parameters based on lifting capacity chart  
for the RDK 25 crawler crane� 85

Figure 4.16	� Example of determining the assembly  
parameters for the Liebherr LTM 1030  
mobile crane� 86

Figure 4.17	� Positioning of mobile cranes at the edge of  
unsupported recess slopes� 88

Figure 4.18	� The minimal acceptable horizontal  
distance s5 from the bottom edge of a recess  
with an unsupported slope to the nearest  
outrigger of the crane (m)� 89

Figure 4.19	� Danger area of mobile crane equipped  
with boom fall prevention device� 90

Figure 4.20	� Surveillance and danger areas of aerial  
power lines� 91

Figure 4.21	� Extent of the surveillance and danger area  
of the electrical overhead power line� 92

Figure 4.22	� Safe positioning of mobile crane close  
to overhead power lines� 94

Figure 4.23	� Conditions of operation for tower crane  
near a building in service� 96

Figure 5.1	 Various kinds of construction site road� 104
Figure 5.2	 Double- and quadruple-branched slings� 132



x

List of Tables

Table 2.1	 Example form of construction site cost  
estimate during the bidding stage� 26

Table 3.1	 Example of construction work classification� 44
Table 3.2	 List of costs for temporary and building site 

management works� 47
Table 4.1	 Assembly parameters of precast elements 

and lifting parameters of tower crane� 56
Table 4.2	 Assembly parameters of precast elements� 82
Table 4.3	 Lifting parameters of chosen mobile cranes  

compared to the assembly parameters  
of precast elements� 84

Table 5.1	 Average space required for storage of  
construction materials� 110

Table 5.2	 Recommendations for surface lighting  
in construction� 125



xi

About the Authors

Jüri Sutt has nearly 50 years of experience in construction 
management as a practicing manager, researcher, consultant 
and lecturer which has included designing the construction 
technology for large mines in Siberia, a gas trunk pipeline 
in  Libya and managing a construction firm. In 1965, he 
pioneered the use of IT in construction management research 
in Estonia. Between 1965 and 1980, J. Sutt was a member of 
several USSR scientific councils in the field of construction 
management, and from 1965 to 1978, he was the head of the 
Construction Management Department of Estonia’s State 
Building Research Institute which developed scheduling and 
cost estimating IT systems that were widely used in the 
Soviet Union.

He has been an adviser to four ministers responsible for building 
during Estonia’s transition to a free market economy and led 
working groups elaborating construction market regulations in 
the 1990s. In addition, he has provided consultancy services for 
clients’ projects and contract management and has gained 
expertise in contract disputes in the last 15 years.

In 1960, J. Sutt qualified as a construction engineer. He was 
awarded the Candidate of Science degree in 1968 (equivalent 
to a PhD), and, in 1989, the Doctor of Science (habil.) in math-
ematical methods and IT in economics. The principal outcome 
of his research has been the methodology of IT simulating 
production – economic activities of construction firms enabling 
experimentation with different economic mechanisms and 
management strategies in construction enterprises.



Since 1989, he has been Professor of Construction Economics 
and Management at the Tallinn University of Technology.

Irene Lill graduated from Tallinn University of Technology as 
civil engineer, and defended her degrees in the same univer-
sity (PhD and MSc in Economics). She has over 20 years of 
academic experience in the university. She has been working 
in research closely with Jüri Sutt, initially as professor and 
student and as good colleagues today. Since 2005, she has been 
professor and head of department of Building Production in 
Tallinn University of Technology.

Olev Müürsepp graduated from Tallinn University of Tech
nology as a civil engineer. He has nearly ten years of experience 
working as a site and project manager in a construction enter-
prise and three years in a large design firm as a consulting 
engineer in the field of design of technology and organisation 
of construction. For 10 years, he has worked in the Construction 
Management Department of Estonia’s State Building Research 
Institute as a researcher in the field of modelling technologi-
cal and organisational decisions in civil engineering. In 1987, 
he defended his PhD in this specialist area of construction 
engineering. Since1991, he has worked as associated professor 
in Tallinn University of Technology.

xii	 About the Authors



xiii

Preface

This handbook deals with the problems of engineering prepa-
ration for building in a construction company, both during the 
bidding phase and after a contract has been concluded.

The handbook’s recommendations can also be used in the 
design phase, when the building contractor is not yet 
selected. In this case, it has the aim of assuring the con-
structability of the designed building and of calculating a 
control estimate for the owner in order that bids can be 
weighted and contractors’ potential duration of construction 
can be evaluated. In the design stage, the methods used are 
similar to those of the contractor in the bidding phase, when 
aggregated norms are used.

The key problems consist of identifying the composition of 
complex project organisation and level of detail of the initial 
data, the inspection of the construction site, compiling the 
construction site layout and the construction schedule, and 
the cost estimate of construction site expenses. Suggestions 
for calculating the resource allocation are presented: for 
the  selection of cranes and lifting devices, the planning 
of  temporary buildings and roads, and for technological 
networks, fire safety, fencing and lighting. On-site safety 
precautions in planning of the construction site management 
are discussed.

The owner’s construction costs are determined through 
cooperation between the owner and the designer/consultant, 
according to preliminary design task as set out by the 
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owner and the designer’s technical and aesthetic competence. 
The structural designer must ensure the building’s strength, 
stability, compliance with environmental criteria, etc. These 
costs are also affected by the detailed plan requirements 
validated by the local authorities. Another concern is 
that not enough attention is paid to construction management 
and building technology during the design of the construc
tion contract conditions, and their subsequent negotiation. 
This, however, impacts the duration of construction, and 
based on this the contractor will be able to make the lowest 
price offer without reducing the quality of constructing. 
Often ignored is the fact that temporary works and  
temporary facilities on the building site form up to 12% of 
total costs, depending on the type of the building, site 
conditions, seasonality and the building owner’s stipulations 
on duration.

This can be explained by the fact that construction site 
management and temporary facilities costs are not reflected 
in  the final physical form of the building and will therefore 
remain unnoticed unless specially outlined by the consultant. 
Construction site management is reflected in the economic 
result of the owner’s investment in the construction project, 
especially for business projects. The quicker the construction is 
completed, the sooner it becomes profitable.

For example, for a building that costs €100 million, with an 
annual profit rate of 10%, shortening the duration of con
struction would provide an additional monthly profit of 
approximately €0.8 million, and furthermore, it would enable 
the saving of about €0.5 million on the construction loan inter-
est payments. Nevertheless, it should not be forgotten that for 
the contractor, this may entail organising the work into several 
shifts, bearing in mind winter conditions, etc., and the resulting 
additional costs will need to be compensated.
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For this reason, the importance of the preparatory engineering 
work, called construction site management design, cannot be 
underestimated. Overall, it is divided into three phases:

�� The project’s main designer orders the construction site 
management project from a specialised consultancy com-
pany. The result forms the basis of the owner’s financial 
plans (loan agreements) and the conditions of the contracts 
with designers and builders.

�� The contractor prepares the construction site management 
project for calculation of bidding price and construction 
deadline.

�� The firm that wins the competitive bidding process prepares 
the construction site management project consisting of the 
site plan and time schedule, at the same time calculating the 
cost price and compiling working drawings.

This handbook describes the specifics of the last two stages, 
bearing in mind that in the first stage, that is the design phase, 
the preparation of the construction site management project is 
similar to the contractors planning of site management in the 
bidding phase. However, it may be less detailed because the 
construction company is as yet unknown. However, how can 
the owner prepare a financial plan and predict the temporal 
parameters of the loan agreements without calculating the 
duration of construction? Preparing a time schedule requires a 
scheme plan of the site and temporary works. Preparing a 
construction site management project in the design phase cer-
tainly requires involvement of a specialised consultant or an 
impartial contractor.

This handbook is meant for planners of construction site 
management, construction engineers and construction site 
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quantity surveyors, but also for students who specialise in 
civil engineering and construction.
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1

Introduction

The aim of construction site management planning is to find 
solutions to erect buildings in the cheapest, fastest and safest 
way possible, based on construction sketches and layouts, 
valid design and building standards, and on the owner’s 
wishes concerning construction time and demands for the 
quality of the construction. Planning of site management is 
based on knowledge of building technology and different 
methods of the time scheduling of construction work.

To fulfil this goal, one must prepare:

�� the budget of the construction expenses;

�� the time schedule of construction works;

�� the construction site layout(s);

�� the cost estimate for the set-up of temporary buildings and 
site management;

�� the list of risks.

In the methodological sense, this task entails the planning 
of  alternative solutions from the viewpoints of building 
technology and site management, the assessment of those 
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solutions on the basis of the chosen criteria and, finally, 
selection between them.

In making the selection, the following evaluation criteria can 
be applied:

�� the proportion (%) of the cost of the temporary buildings in 
relation to the general cost of the building complex, which in 
construction varies to a great extent (1.5–12%);

�� duration of the construction period;

�� the bill of quantities for temporary buildings, including their 
proportion within the overall cost of temporary works;

�� the quantity (length, area) of temporary construction and 
their cost by type of construction (temporary roads, build-
ings, utility networks, etc.);

�� the unit cost of temporary buildings and facilities per €1 million 
of construction cost, or per hectare of construction territory 
(used mainly during the construction pre-planning stage);

�� total labour consumption of erecting temporary buildings in 
man-days (for construction preparation period separately), 
and unit quantity of work per unit area of construction, or 
per total cost of construction, or another parameter.

Distinguishing building technology and building management 
is by convention. By the planning of building technology we 
mean:

�� the description of construction process in space (the plan 
and section of the construction site and/or work front);


