
take off construction example

take off construction example is a fundamental concept in the construction industry that involves

quantifying the materials and labor needed for a project. It is a critical step in project planning, cost

estimation, and resource allocation. This article provides a comprehensive overview of take off

construction examples, explaining what a takeoff is, why it is essential, and how it is executed in

various construction scenarios. By understanding the nuances of construction takeoffs, contractors,

estimators, and project managers can improve accuracy, reduce waste, and enhance project

efficiency. This discussion also covers different types of takeoffs, the tools used, and practical

examples to illustrate the process in real-world applications. Readers will gain valuable insights into

how to implement precise measurement techniques and interpret takeoff data effectively.
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Understanding Take Off in Construction

In construction, a takeoff refers to the process of measuring and listing the quantities of materials and



labor required for a project. It forms the backbone of accurate cost estimation and budgeting. The term

"takeoff" originates from the action of "taking off" quantities from blueprints or drawings. This process

involves analyzing architectural and engineering plans to determine the exact amounts of concrete,

steel, lumber, drywall, and other materials needed. The precision in a takeoff directly impacts project

scheduling, procurement, and overall financial management. A well-executed takeoff ensures that

contractors avoid shortages or surpluses of materials, which can cause delays or increased costs.

Importance of Accurate Takeoffs

Accurate takeoffs are essential for several reasons. They help in preparing realistic bids, managing

project timelines, and controlling budgets. Errors in takeoff calculations can lead to underestimating

costs, resulting in losses, or overestimating, which may price a bid out of competition. Precise

quantities allow for efficient ordering and reduce waste, contributing to sustainable construction

practices.

Types of Construction Takeoffs

Construction takeoffs can be categorized into various types based on the scope and detail level

required. Understanding these types helps professionals select the appropriate method for their

project.

Preliminary Takeoffs

Preliminary takeoffs provide a rough estimate of quantities early in the project lifecycle. These are

used for budgeting and feasibility studies before detailed designs are complete. They focus on major

materials and bulk quantities.



Detailed Takeoffs

Detailed takeoffs involve a comprehensive measurement of every material component, including

finishes, fixtures, and minor elements. These are used during bidding and procurement phases to

ensure accuracy in cost estimation.

Material-Specific Takeoffs

Sometimes, takeoffs focus exclusively on specific materials such as concrete, steel, or electrical

components. This approach is useful for specialty contractors or when certain materials have a

significant impact on project cost.

Labor Takeoffs

Although less common than material takeoffs, labor takeoffs estimate the workforce and man-hours

required for various tasks. This data assists in scheduling and labor cost estimation.

Step-by-Step Process of a Construction Takeoff

Performing a construction takeoff involves a systematic approach to ensure accuracy and

completeness. The process generally follows these key steps.

Reviewing Project Plans and Specifications

The first step is a thorough review of all project drawings, blueprints, and specifications. Understanding

the scope and details of the project is crucial before beginning measurements.



Identifying Materials and Quantities

The estimator identifies all materials needed, including their types, sizes, and quantities. This may

involve breaking down the project into smaller components or sections.

Measuring Quantities

Using scales on drawings or digital tools, the estimator measures lengths, areas, volumes, and counts

of materials. This measurement is recorded meticulously to avoid errors.

Compiling the Takeoff Sheet

All measured quantities are compiled into a takeoff sheet or spreadsheet. This document lists

materials, units of measure, quantities, and sometimes associated costs for later estimation.

Verification and Cross-Checking

The takeoff is reviewed and cross-checked against project documents and standards. This verification

step reduces the risk of omissions or miscalculations.

Tools and Software for Construction Takeoffs

Modern construction takeoffs increasingly rely on specialized tools and software to improve efficiency

and accuracy. These technologies range from traditional manual methods to advanced digital

solutions.



Manual Takeoff Tools

Manual tools include scale rulers, measuring tapes, calculators, and printed blueprints. While still used,

manual takeoffs are more time-consuming and prone to human error.

Digital Takeoff Software

Digital software solutions allow estimators to perform takeoffs directly on electronic drawings or

Building Information Modeling (BIM) files. Popular features include automatic quantity extraction, area

and volume calculations, and integration with estimating software.

Advantages of Software-Based Takeoffs

Increased accuracy and speed

Easy revisions and updates

Better collaboration and data sharing

Reduction in material waste

Practical Take Off Construction Examples

Examining real-world examples helps clarify how takeoff construction examples are applied in practice.

These scenarios demonstrate typical calculations and considerations in various project types.



Example 1: Residential Concrete Slab Takeoff

For a residential foundation slab measuring 40 feet by 30 feet with a thickness of 6 inches, the takeoff

involves calculating the volume of concrete needed. The volume is calculated as length multiplied by

width and thickness (converted to feet). This results in 40 x 30 x 0.5 = 600 cubic feet. Converting cubic

feet to cubic yards (1 cubic yard = 27 cubic feet) gives approximately 22.22 cubic yards of concrete

required.

Example 2: Drywall Takeoff for Office Interior

An office interior requires drywall installation on walls totaling 2,500 square feet. The takeoff includes

measuring wall lengths and heights, accounting for doors and windows, and determining the number of

drywall sheets (typically 4x8 feet) needed. Subtracting openings ensures accurate material ordering.

Example 3: Roofing Shingles Takeoff

A roof with a slope and total area of 2,000 square feet requires shingles. The takeoff calculates the

total surface area, including overlaps and waste factor, commonly adding 10% to the base area. This

results in ordering approximately 2,200 square feet of shingles to cover the roof adequately.

Common Challenges and Best Practices

While takeoffs are essential, they come with challenges that can affect project outcomes. Implementing

best practices helps mitigate these risks effectively.

Challenges in Takeoffs

Inaccurate or incomplete project drawings



Human error in measurements and calculations

Changes in project scope or design revisions

Complex geometries and non-standard materials

Coordination among different trades and subcontractors

Best Practices for Effective Takeoffs

Use up-to-date and detailed project documents

Leverage digital tools and software for precision

Cross-check quantities with team members or specialists

Account for waste factors and contingencies

Maintain clear documentation and version control

Frequently Asked Questions

What is a take off in construction?

A take off in construction refers to the process of measuring and listing all the materials and quantities

required for a construction project from the project plans and drawings.



Why is a take off important in construction projects?

A take off is important because it helps contractors accurately estimate material costs, labor, and

timelines, reducing waste and avoiding budget overruns.

Can you provide an example of a construction take off?

For example, a take off might list quantities such as 500 square feet of drywall, 200 linear feet of

piping, and 100 bags of cement based on the project blueprints.

What tools are commonly used for construction take offs?

Common tools for construction take offs include digital takeoff software like Bluebeam, PlanSwift, and

manual methods using scales and rulers on printed plans.

How does a digital take off improve construction estimating?

Digital take offs improve accuracy and efficiency by allowing users to quickly measure quantities

directly on digital drawings, reducing human error and speeding up the estimating process.

What is included in a construction take off example for concrete

work?

A concrete take off example would include quantities such as cubic yards of concrete, the number of

rebar pieces, and formwork materials required as specified in the project plans.

How do you perform a take off from blueprints?

To perform a take off from blueprints, you analyze the drawings, use scales to measure dimensions,

calculate quantities of materials needed, and compile them into a detailed list.



What are common challenges when doing a construction take off

example?

Common challenges include interpreting complex drawings accurately, ensuring all materials are

accounted for, managing changes in design, and avoiding calculation errors.

Additional Resources

1. Construction Takeoff and Estimating for Residential Projects

This book provides a comprehensive guide to performing accurate construction takeoffs and estimates

specifically for residential buildings. It covers essential techniques for measuring plans, quantifying

materials, and calculating labor costs. The author includes practical examples and tips for beginners as

well as experienced estimators.

2. Mastering Construction Takeoff: A Step-by-Step Approach

Designed for contractors and estimators, this book breaks down the takeoff process into manageable

steps. Readers will learn how to interpret blueprints, use digital tools, and avoid common pitfalls in

quantity takeoff. The book also emphasizes integrating takeoff data into overall project estimates for

better budgeting.

3. Digital Takeoffs in Construction: Techniques and Software Applications

Focusing on modern technology, this title explores the use of digital takeoff software in construction

estimating. It explains how to leverage tools like PlanSwift, Bluebeam, and On-Screen Takeoff for

faster, more accurate measurements. The book also addresses transitioning from manual to digital

workflows and improving project efficiency.

4. Construction Estimating and Takeoff Fundamentals

This foundational book covers the core principles of construction estimating and material takeoff. It

explains various types of estimates and offers detailed guidance on quantity takeoff for different

construction trades. Ideal for students and professionals, it includes exercises to practice measurement



and cost calculations.

5. Practical Takeoff Techniques for Commercial Construction

Targeted at commercial construction projects, this book provides strategies to handle complex plans

and large-scale material quantification. It discusses best practices for organizing takeoff data and

collaborating with project teams to ensure accurate estimates. Real-world case studies help illustrate

effective takeoff methods.

6. Blueprint Reading and Takeoff for Construction Professionals

Understanding blueprints is critical for precise takeoffs, and this book focuses on developing those

skills. It guides readers through interpreting architectural, structural, and MEP drawings to extract

relevant quantities. The text includes tips on spotting discrepancies and ensuring completeness in

takeoff.

7. Advanced Takeoff and Estimating Techniques in Heavy Civil Construction

This specialized book addresses the unique challenges of takeoff and estimating in heavy civil projects

such as roads, bridges, and infrastructure. It covers earthwork calculations, material volume

estimations, and equipment cost analysis. The author shares industry insights to enhance accuracy

and competitiveness.

8. The Estimator’s Guide to Construction Takeoff Software

A practical resource for estimators looking to improve their digital takeoff skills, this book reviews

popular software options and their features. It includes tutorials, tips for customization, and advice on

integrating software outputs into bidding processes. The book aims to boost productivity and reduce

errors.

9. Quantity Takeoff and Cost Estimating for Sustainable Construction

Focusing on green building projects, this title explores how to perform accurate takeoffs while

considering sustainable materials and methods. It discusses the impact of material choices on cost

and environmental performance. The book also highlights emerging trends in sustainable construction

estimating.
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important in many industries, as well as the role of and difference between manufacturers,
fabricators, and suppliers/distributors. The book ends with a study of front end documents, including
Division 00 General Conditions, AIA 201, and Division 01 General Requirements, and a chapter on
Ethics. This textbook can be used to teach a variety of classes including plan reading, construction
techniques, and estimating 1 and 2 (takeoffs and pricing).
  take off construction example: Construction Graphics Keith A. Bisharat, 2025-03-18 Learn
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reflects advances in technology and project delivery systems and offers an analysis of how the ideas
discussed throughout the text might be applied in the context of one system in a commercial
building. Construction Graphics continues to be an indispensable volume for anyone managing
construction work. Readers of the third edition of Construction Graphics will also find: Enhanced
treatment of technology as it operates in construction project delivery and the relationship between
design professionals and builders Exercises at the end of each chapter, with detailed answers in a
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Graphics is ideal for students in construction management, construction engineering, architecture,
architectural engineering, project management, and interior design programs in community college
and four-year university programs.
  take off construction example: Construction Site Planning and Logistical Operations Randy R.
Rapp, Bradley L. Benhart, 2015-02-15 Organizing and administering a construction site so that the
right resources get to the right place in a timely fashion demands strong leadership and a rigorous
process. Good logistical operations are essential to profitability, and this book is the essential,
muddy boots guide to efficient site management. Written by experienced educator-practitioners from
the world-leading Building Construction Management program at Purdue University, this volume is
the ultimate guide to the knowledge, skills, and abilities that need to be mastered by project
superintendents. Observations about leadership imperatives and techniques are included.
Organizationally, the book follows site-related activities from bidding to project closeout. Beyond
outlining broad project managerial practices, the authors drill into operational issues such as
temporary soils and drainage structures, common equipment, and logistics. The content is primarily
geared for the manager of a domestic or small commercial building construction project, but
includes some reference to public and international work, where techniques, practices, and decision
making can be substantially different. The book is structured into five sections and fifteen chapters.
This facilitates ready adaptation either to industry training seminars or to university courses:
Section I. The Project and Site Pre-Planning: The Construction Project and Site Environment (Randy
R. Rapp); Due Diligence (Robert Cox); Site Organization and Layout (James O'Connor). Section II.
The Site and Field Engineering Issues: Building Layout (Douglas Keith); Soil and Drainage Issues (Yi
Jiang and Randy R. Rapp). Section III. Site Logistics: Site Logistical Procedures and Administration
(Daphene Koch); Earthmoving (Douglas Keith); Material Handling Equipment (Bryan Hubbard).
Section IV. Leadership and Control: Leadership and Communication (Bradley L. Benhart); Health,
Safety, Environment (HSE), and Security (Jeffrey Lew); Project Scheduling (James Jenkins); Project
Site Controls (Joseph Orczyk); Inspection and QA/QC (James Jenkins). Section V. Planning for
Completion: Site-Related Contract Claims (Joseph Orczyk); Project Closeout (Randy R. Rapp).
  take off construction example: Estimating Building Costs for the Residential and Light
Commercial Construction Professional Wayne J. Del Pico, 2023-10-03 Estimating Building Costs
Few aspects of a construction project are more fundamental than the cost estimate, which can mean
the difference between a professionally executed project and a financial and legal disaster. Properly
handled, a construction cost estimate can protect both the contractor and the client from losing
money on a project. The estimate is the first step toward a successful project. For contractors,
therefore, the knowledge required to construct an accurate price estimate is critical. Estimating
Building Costs for the Residential and Light Commercial Construction Professional provides this
knowledge in a thorough and comprehensive guide. It takes readers step-by-step through the
process of constructing a cost estimate, and provides guidance for incorporating cost estimates into
budgeting, scheduling, project management, and more. The result is a fundamental guide to this
critical aspect of the construction industry. Readers of the third edition of Estimating Building Costs
for the Residential and Light Commercial Construction Professional will also find: Fully updated text
to reflect the new CSI MASTERFORMATTM 2020 Analysis of cost considerations, quantity takeoff,
pricing, and more Step-by-step guidance for developing a comprehensive cost estimate All-new
sections covering scope of work, wage scales in the US, and a project overhead checklist
Considerations for adding profit and contingencies to an estimate Estimating Building Costs for the
Residential and Light Commercial Construction Professional is an essential resource for contractors
in residential and light commercial construction, as well as students studying construction
management and construction estimating.
  take off construction example: Successful Construction Supply Chain Management Stephen
Pryke, 2020-02-25 Provides a unique overview of supply chain management (SCM) concepts,
illustrating how the methodology can help enhance construction industry project success This book
provides a unique appraisal of supply chain management (SCM) concepts brought together with



lessons from industry and analysis gathered from extensive research on how supply chains are
managed in the construction industry. The research from leading international academics has been
drawn together with the experience from some of the industry's foremost SCM practitioners to
provide both the experienced researcher and the industry practitioner a thorough grounding in its
principles, as well as an illustration of SCM as a methodology for enhancing construction industry
project success. The new edition of Successful Construction Supply Chain Management: Concepts
and Case Studies incorporate chapters dealing with Building Information Modelling, sustainability,
the ‘Demand Chain' in projects, the link between self-organizing networks and supply chains,
decision-making, ‘Lean,’ and mega-projects. Other chapters cover risk transfer and allocation,
behaviors, innovation, trust, supply chain design, alliances, and knowledge transfer. Supply Chain
Management techniques have been used successfully in various industries, such as manufacturing
and food processing, for decades Fully updated with new chapters dealing with key construction
industry topics such as BIM, sustainability, the ‘Demand Chain' in projects, ‘Lean,’ mega-projects,
and more Includes contributions from well established academics and practitioners from Network
Rail, mainstream construction, and consultancy Illustrates how SCM methodologies can be used to
enhance construction industry project success Successful Construction Supply Chain Management:
Concepts and Case Studies is an ideal book for postgraduate students at MSc and PhD level studying
the topic and for all construction management practitioners.
  take off construction example: Construction Economics Danny Myers, 2013-01-17
Construction Economics provides students with the principles and concepts underlying the
relationship between economic theory and the construction industry. The New Approach adopts an
argument that economics is central to government initiatives concerning sustainable construction.
This edition has been revised to explain the effects of the current economic crisis on the
construction industry. In addition, sections relating to less developed countries, the economics of
sustainable development and theories relating to a firm's bid strategy have all been rewritten. With
new data, examples, initiatives, readings, glossary items and references, the third edition of this
established core text builds on the strengths of the previous edition: a clear and user-friendly style
use of a second colour to highlight important definitions and formulae regular summaries of key
points a glossary of key terms extensive use of tables and figures extracts from the academic journal
Construction Management and Economics to consolidate and prompt discussion reviews of useful
websites This invaluable textbook is essential reading across a wide range of disciplines from
construction management and civil engineering to architecture, property and surveying.
  take off construction example: Estimating Electrical Construction Ed Tyler, Edward J.
Tyler, 1983 Everything you need to know to accurately estimate materials and labor for residential
and commercial electrical construction. Written by an A.S.P.E. National Estimator of the Year, it
teaches you how to use labor units, the plan take-off, and the bid summary to make an accurate
estimate, how to deal with suppliers, use pricing sheets, and modify labor units. Provides extensive
labor unit tables and blank forms for your next electrical job.
  take off construction example: The Design and Construction of Flying Model Aircraft D. A.
Russell, 2011-04-20 This book contains an accessible and novice-friendly guide to designing and
constructing model aircraft. Containing step-by-step instructions and helpful diagrams, this book is
highly recommended for those with an interest in model aircraft construction. It would make for a
great addition to collections of related literature. The chapters of this volume include: “Airfoils”,
“Airfoil and Fuselages for Monoplanes and Biplanes”, “Drag”, “Control Surfaces”, “Aircraft
Performance”, “Airscrew Design”, “Airscrew Performance”, “Rubber Motors”, “Testing
Power-Driven Airscrews”, “Wind-Tunnel Testing”, “Wing Construction”, etcetera. Many antiquarian
books such as this are increasingly hard to come by and expensive, and it is with this in mind that we
are republishing this book now in an affordable, modern, high quality edition - complete with a
specially commissioned new introduction on model building.
  take off construction example: eWork and eBusiness in Architecture, Engineering and
Construction Jan Karlshoj, Raimar Scherer, 2018-09-03 eWork and eBusiness in Architecture,



Engineering and Construction 2018 collects the papers presented at the 12th European Conference
on Product and Process Modelling (ECPPM 2018, Copenhagen, 12-14 September 2018). The
contributions cover complementary thematic areas that hold great promise towards the
advancement of research and technological development in the modelling of complex engineering
systems, encompassing a substantial number of high quality contributions on a large spectrum of
topics pertaining to ICT deployment instances in AEC/FM, including: • Information and Knowledge
Management • Construction Management • Description Logics and Ontology Application in AEC •
Risk Management • 5D/nD Modelling, Simulation and Augmented Reality • Infrastructure Condition
Assessment • Standardization of Data Structures • Regulatory and Legal Aspects • Multi-Model and
distributed Data Management • System Identification • Industrilized Production, Smart Products
and Services • Interoperability • Smart Cities • Sustainable Buildings and Urban Environments •
Collaboration and Teamwork • BIM Implementation and Deployment • Building Performance
Simulation • Intelligent Catalogues and Services eWork and eBusiness in Architecture, Engineering
and Construction 2018 represents a rich and comprehensive resource for academics and
researchers working in the interdisciplinary areas of information technology applications in
architecture, engineering and construction. In the last two decades, the biennial ECPPM (European
Conference on Product and Process Modelling) conference series, as the oldest BIM conference, has
provided a unique platform for the presentation and discussion of the most recent advances with
regard to the ICT (Information and Communication Technology) applications in the AEC/FM
(Architecture, Engineering, Construction and Facilities Management) domains.
  take off construction example: Data Analytics for Engineering and Construction Project Risk
Management Ivan Damnjanovic, Kenneth Reinschmidt, 2019-05-23 This book provides a step-by-step
guidance on how to implement analytical methods in project risk management. The text focuses on
engineering design and construction projects and as such is suitable for graduate students in
engineering, construction, or project management, as well as practitioners aiming to develop,
improve, and/or simplify corporate project management processes. The book places emphasis on
building data-driven models for additive-incremental risks, where data can be collected on project
sites, assembled from queries of corporate databases, and/or generated using procedures for
eliciting experts’ judgments. While the presented models are mathematically inspired, they are
nothing beyond what an engineering graduate is expected to know: some algebra, a little calculus, a
little statistics, and, especially, undergraduate-level understanding of the probability theory. The
book is organized in three parts and fourteen chapters. In Part I the authors provide the general
introduction to risk and uncertainty analysis applied to engineering construction projects. The basic
formulations and the methods for risk assessment used during project planning phase are discussed
in Part II, while in Part III the authors present the methods for monitoring and (re)assessment of
risks during project execution.
  take off construction example: Machine Design, Construction and Drawing Henry John
Spooner, 1924
  take off construction example: Construction Quantity Surveying Donald Towey,
2012-05-18 The modern quantity surveyor (QS) plays a central role in the management of
construction projects, although the exact nature of the role depends on who employs the QS. The
Professional Quantity Surveyor engaged by the client and the Contractor's Quantity Surveyor have
different roles to play in any construction project, with the contractor's QS role extending beyond
measurement to the day-to-day running of building projects, estimating, contract administration and
construction planning, as well as commercial, cost and project management. This book aims to
provide readers with a practical guide into quantity surveying from a main contractor's perspective.
Readers will acquire an understanding of the skills and competencies required by the contractor’s
quantity surveyor. Following a brief introduction, the book's early chapters cover measurement
methodology and the contractor's business, with the rest of the chapters discussing commercial and
contractual management of a construction project, including day-to-day running from
commencement through to completion, in a highly practical way.



  take off construction example: Project Finance for Construction Anthony Higham, Carl
Bridge, Peter Farrell, 2016-12-08 The world of construction is intrinsically linked with that of
finance, from the procurement and tendering stage of projects right through to valuation of
buildings. In addition to this, things like administrations, liquidations, mergers, take-overs, buy-outs
and floatations affect construction firms as they do all other companies. This book is a rare
explanation of common construction management activities from a financial point of view. While the
practical side of the industry is illustrated here with case studies, the authors also take the time to
build up an understanding of balance sheets and P&L accounts before explaining how common tasks
like estimating or valuation work from this perspective. Readers of this book will not only learn how
to carry out the tasks of a construction cost manager, quantity surveyor or estimator, they will also
understand the financial logic behind them, and the motivations that drive senior management. This
is an essential book for students of quantity surveying or construction management, and all
ambitious practitioners.
  take off construction example: eWork and eBusiness in Architecture, Engineering and
Construction. ECPPM 2006 Manuel Martinez, Raimar Scherer, 2020-11-25 The task of structuring
information on built environment has presented challenges to the research community, software
developers and the industry for the last 20 years. Recent work has taken advantage of Web and
industry standards such as XML, OWL, IFC and STEP. Another important technology for the
fragmented AEC industry is digital communication. Wired or wireless, it brings together architects,
engineers and construction site workers, enabling them to exchange information, communicate and
work together. Virtual enterprise organization structures, involving mobile teams over distance, are
highly compatible with the needs of the construction industry.
  take off construction example: Location-Based Management for Construction Russell Kenley,
Olli Seppänen, 2006-09-27 With extensive case studies for illustration, this is a practitioner's guide
to an entirely new production system for construction management using flowline scheduling.
Covering the entire process of presenting a comprehensive management system – from design,
through measurement, scheduling, and visualization and control – its emphasis is on reducing cost
and increasing quality. Drawing its components together into a management system, the authors not
only include theory and explanations of how and why it works, but also examine and present a suite
of methods for successful project implementation. Perfect as a how-to guide for researchers and
advanced construction students to discover the simple application of the new techniques, and
invaluable for acquiring the practical tools for planning and controlling projects.
  take off construction example: Naval Construction Forces Manual, 1969 ,
  take off construction example: Designing Intelligent Construction Projects Michael
Frahm, Carola Roll, 2022-08-09 Designing Intelligent Construction Projects Explore the potential
impact of management cybernetics, lean methodologies, and digitalization on the construction sector
As a heavily asset-driven industry, construction is at the crossroads of a transformation.
Digitalization has already begun and is acting as a beacon. Intelligently designed project
organizations and systems must follow to make construction projects fit for the future. In Designing
Intelligent Construction Projects, a distinguished project manager and engineer and a lean and
integrated management system manager deliver a comprehensive exploration of the fundamentals of
management cybernetics, lean management in general and lean construction in particular, and
construction-oriented digital tools. In the book, the authors describe how these disciplines can be
combined to successfully transform construction projects. Preliminary discussions of management
cybernetics and lean management are followed by specific discussions of how these topics can be
adapted to the construction industry. The book connects the principles of management cybernetics
and digitalization, accessibly describing the potential impact of digitalization on construction
projects. Readers will also find: Illuminating case study material that highlights how change
management methodologies, game theory, and collaborative contractual design can deliver results
Strategies for achieving lean, viable, and digitally oriented construction leadership fit for the
modern market Rigorous discussions of the current and potential future impact of digitization on



construction firms Perfect for built environment professionals and practitioners, Designing
Intelligent Construction Projects will also earn a place in the libraries of postgraduate and advanced
undergraduate students of civil engineering, architecture, and project management with an interest
in construction management.
  take off construction example: Handbook of Energy Use for Building Construction ,
1980
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