
foundation footing rebar diagram
foundation footing rebar diagram is an essential aspect of structural engineering and construction
that illustrates the placement and arrangement of reinforcing steel bars within the footing of a
foundation. Proper understanding and implementation of a foundation footing rebar diagram are
critical for ensuring the structural integrity, load-bearing capacity, and durability of a building. This
article provides a comprehensive overview of foundation footing rebar diagrams, covering their
purpose, key components, design considerations, and common practices in rebar placement.
Additionally, it explores the standards and codes that govern rebar detailing for footings and offers
practical tips for interpreting and using these diagrams effectively. The detailed explanations and
technical insights aim to assist engineers, contractors, and construction professionals in optimizing
foundation footing reinforcement for various project requirements. Following this introduction, a clear
table of contents outlines the main sections discussed in this article.
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Understanding Foundation Footing Rebar Diagrams
A foundation footing rebar diagram is a technical drawing that details the layout, size, spacing, and
placement of reinforcing bars (rebar) within the concrete footing of a structure. Footings distribute the
load of a building to the soil and prevent settling or shifting. Rebar is embedded in concrete to
enhance its tensile strength, as concrete alone is strong under compression but weak under tension.

This diagram serves as a guide for construction teams to install the reinforcement correctly, ensuring
the footing performs as intended under structural loads. It typically includes information about the
type of rebar, bending shapes, overlap lengths, and anchorage points. Understanding this diagram is
crucial for avoiding structural failures and complying with engineering specifications.

Purpose and Importance
The primary purpose of the foundation footing rebar diagram is to provide a clear and precise
reference for the placement of reinforcing steel. Proper reinforcement prevents cracks, controls
shrinkage, and helps the footing withstand tensile stresses caused by various loads. Accurate
interpretation and execution of the rebar layout optimize safety and longevity of the foundation.



Types of Footings Illustrated
Various footing types require different rebar configurations. The diagram might depict:

Strip footings supporting load-bearing walls

Isolated or pad footings under columns

Combined footings supporting multiple columns

Raft or mat foundations covering large areas

The rebar arrangement varies accordingly to handle the specific stress distribution and load paths.

Key Components of a Foundation Footing Rebar
Diagram
To effectively read and use a foundation footing rebar diagram, it is necessary to understand its key
components and symbols. These elements provide detailed instructions on the reinforcement layout
and installation.

Rebar Size and Type
The diagram specifies the diameter and grade of rebar, commonly indicated by numbers
corresponding to standard bar sizes (e.g., #4, #5, #6 bars). The steel grade refers to the strength
and ductility properties, ensuring compliance with design loads.

Rebar Spacing and Layout
Spacing between bars is critical to maintain structural integrity and allow concrete to flow properly
during pouring. The diagram shows the center-to-center distance between bars, which varies
depending on footing dimensions and load requirements.

Bending Details and Shapes
Rebar is often bent to fit the footing geometry and provide anchorage. The diagram includes bending
shapes, angles, and lengths, typically indicated by standardized symbols and notes.

Lap Splices and Anchorage
Where rebar lengths are insufficient, lap splices connect bars by overlapping them for a specified
distance to maintain continuity. Anchorage zones where bars are bent or hooked are also detailed to
ensure proper load transfer.



Concrete Cover
The diagram defines the minimum concrete cover, which is the distance between the outer surface of
the concrete and the rebar. Adequate cover protects the steel from environmental exposure and
corrosion.

Design Considerations for Foundation Footing Rebar
Designing the rebar layout for foundation footings involves multiple engineering considerations to
ensure the footing resists the applied loads effectively while optimizing material use.

Load-Bearing Capacity
The rebar must be designed to handle tensile forces generated by the building’s weight, live loads,
wind, seismic activity, and soil pressure. Structural engineers calculate the required reinforcement
area based on these factors.

Soil Conditions
Variations in soil bearing capacity influence footing size and reinforcement. Weak or expansive soils
may necessitate larger footings and additional rebar to distribute loads safely.

Concrete Strength and Workability
The concrete mix design affects the rebar layout. Higher-strength concrete might reduce the amount
of rebar needed, but proper spacing and cover must still be maintained to ensure durability and
bonding.

Environmental and Durability Factors
Exposure to moisture, chemicals, or freeze-thaw cycles requires protective measures such as
increased concrete cover or corrosion-resistant rebar types. These considerations are reflected in the
footing rebar diagram specifications.

Construction Practicalities
Rebar detailing must account for ease of installation, minimizing congestion and allowing secure tying
and positioning before concrete placement. This reduces errors and construction delays.



Standards and Codes Governing Footing Rebar Design
Foundation footing rebar diagrams must comply with nationally recognized building codes and
standards to ensure safety and uniformity in construction practices.

Applicable Codes and Standards
Commonly referenced codes include:

ACI 318 – Building Code Requirements for Structural Concrete

ASTM standards for rebar materials and testing

Local building codes and engineering guidelines

These standards dictate minimum rebar sizes, spacing, concrete cover, lap splice lengths, and
detailing rules to prevent structural failures.

Inspection and Quality Control
Adherence to codes is verified through inspections before and during concrete pouring. The footing
rebar diagram serves as a checklist to confirm compliance with design specifications and code
requirements.

Practical Tips for Interpreting Foundation Footing
Rebar Diagrams
Correct interpretation of foundation footing rebar diagrams is vital for successful construction and
structural performance. The following tips assist professionals in reading and applying these diagrams
effectively.

Review All Legend and Notes
Always begin by examining the diagram’s legend and notes section, which explains symbols,
abbreviations, and special instructions related to rebar sizes, bends, and placement.

Verify Dimensions and Scales
Check all footing dimensions and bar spacing carefully. Confirm that the scale of the drawing matches
the actual construction requirements to avoid misplacement of reinforcement.



Pay Attention to Overlaps and Hooks
Identify all lap splice lengths and hooked ends. Incorrect execution of these details can compromise
the footing’s strength and load transfer capabilities.

Coordinate with Other Structural Elements
Ensure the footing rebar layout is compatible with column reinforcement, slabs, and adjacent
structural components. Proper coordination prevents conflicts and rework during construction.

Use a Checklist for Installation
Implement a systematic checklist based on the rebar diagram to verify correct bar sizes, spacing,
cover, and bending during installation. This reduces errors and ensures code compliance.

Common Challenges and Solutions

Rebar congestion: Adjust spacing or use smaller bar sizes where allowed.

Incorrect bending: Cross-check bending schedules and use templates.

Insufficient cover: Use spacers or chairs to maintain proper concrete cover.

Frequently Asked Questions

What is a foundation footing rebar diagram?
A foundation footing rebar diagram is a detailed drawing that illustrates the placement, size, spacing,
and arrangement of reinforcing steel bars (rebar) within a concrete footing to ensure structural
strength and stability.

Why is rebar important in foundation footings?
Rebar is important in foundation footings because it provides tensile strength to the concrete, which
is naturally weak in tension, helping to prevent cracking, improve load distribution, and increase the
overall durability of the foundation.

What information is typically included in a foundation footing
rebar diagram?
A foundation footing rebar diagram typically includes details such as the size and type of rebar,
spacing between bars, number of bars, layout pattern, dimensions of the footing, cover thickness, and



bending details.

How do I read a foundation footing rebar diagram?
To read a foundation footing rebar diagram, start by understanding the symbols and notations for
rebar sizes and spacing, then follow the layout plan to see how bars are placed within the footing
dimensions, noting any bends or hooks as specified.

What are common rebar sizes used in foundation footings?
Common rebar sizes used in foundation footings range from #3 (3/8 inch diameter) to #8 (1 inch
diameter), with #4 (1/2 inch) and #5 (5/8 inch) being among the most frequently used sizes
depending on the structural requirements.

Can a foundation footing rebar diagram be modified on-site?
Modifications to a foundation footing rebar diagram on-site should be avoided unless approved by a
structural engineer, as changes can affect the footing's structural integrity and compliance with
building codes.

How does the footing type affect the rebar layout in the
diagram?
The footing type (e.g., isolated, strip, mat) affects the rebar layout by determining the pattern,
amount, and orientation of rebar required to handle different load conditions and soil interactions as
depicted in the diagram.

Where can I find standard foundation footing rebar diagrams
for reference?
Standard foundation footing rebar diagrams can be found in structural engineering textbooks,
construction codes like ACI (American Concrete Institute) manuals, online engineering resources, and
software tools specialized in structural design.

Additional Resources
1. Foundation Footing Rebar Detailing and Design
This book offers comprehensive coverage of the principles and practices involved in designing and
detailing rebar for foundation footings. It includes numerous diagrams and case studies to help
readers understand the practical application of rebar placement in various footing types. Ideal for
structural engineers and construction professionals, the book bridges theory and real-world
construction requirements.

2. Reinforced Concrete Foundations: Footing and Slab Design
Focused on reinforced concrete foundation systems, this book delves into the structural behavior of
footings and slabs with an emphasis on rebar layout and reinforcement strategies. Detailed
illustrations demonstrate how to optimize rebar placement for strength, durability, and cost efficiency.



The text also covers common challenges and solutions in footing reinforcement.

3. Structural Rebar Detailing for Foundations
This guide provides detailed instructions and diagrams for the accurate placement and bending of
rebar in foundation footings. It covers standards and codes relevant to rebar detailing and helps
readers interpret engineering drawings related to foundation reinforcement. The book is a valuable
resource for drafters, engineers, and construction supervisors.

4. Practical Guide to Foundation Footing Rebar Layout
Designed as a hands-on manual, this book focuses on practical techniques for laying out rebar in
foundation footings. It includes step-by-step procedures, best practices, and troubleshooting tips to
ensure structural integrity and compliance with design specifications. The clear, annotated diagrams
make complex layouts easier to understand.

5. Rebar Design and Installation in Structural Foundations
This book explores the design principles and installation processes for rebar used in foundations, with
a special focus on footing reinforcement. Readers will find guidance on material selection, bending
schedules, and reinforcement patterns that maximize footing performance. It also includes safety tips
and inspection checklists for construction sites.

6. Concrete Footings: Rebar Patterns and Structural Analysis
Integrating structural analysis with practical rebar pattern design, this book helps engineers and
architects understand how rebar arrangements affect footing behavior under load. It presents various
footing types and their corresponding reinforcement strategies, supported by detailed diagrams and
mathematical examples. The book is suitable for advanced students and professionals.

7. Building Foundations with Rebar: A Construction Manual
This manual serves as a step-by-step guide for construction teams involved in installing rebar in
foundation footings. It covers preparation, rebar tying techniques, spacing requirements, and quality
control measures. The inclusion of clear diagrams and photos makes it accessible to both novices and
experienced workers.

8. Reinforcement Detailing for Shallow and Deep Foundations
Covering both shallow footings and deep foundation elements like piles and caissons, this book
addresses the specific rebar detailing challenges unique to each type. It provides detailed drawings
and explains the rationale behind different reinforcement layouts to ensure safety and compliance.
The content is useful for structural detailers and engineers alike.

9. Advanced Rebar Techniques for Foundation Engineering
This book delves into advanced concepts and innovative methods for rebar design and placement in
foundation footings. Topics include fiber-reinforced rebar, corrosion-resistant materials, and
optimization of reinforcement to reduce material use while maintaining strength. It is aimed at
engineers seeking cutting-edge knowledge in foundation reinforcement technology.
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  foundation footing rebar diagram: The Complete Guide to Building Affordable
Earth-Sheltered Homes Robert McConkey, 2011 The home, an essential part of the American
dream, has been beset by troubles since the beginning of the Great Recession in 2007. Whether from
an unstable housing economy, ever-rising energy costs, or the environmental ruin of urban sprawl,
the origin and variety of these assaults can be bewildering. Surprisingly, some of the answers to
many of these modern-day troubles lie in some of humanity's most ancient building techniques.
Earth-sheltered building has existed since the heyday of Skara Brae in Scotland 5,000 years ago, and
is used today by people around the world, from the Yaodong of north-west China to the subterranean
residents of Coober Pedy, Australia, and even to converted missile silos in America. If you have ever
looked at your power bill in stunned disbelief, if you are interested in green building techniques, or if
you want your home to stand out (or hide out), then this book is for you. Contrary to popular
misconceptions of being cramped, dark, or dank domiciles, earth-sheltered homes come in a number
of different styles, incorporating brilliant techniques designed to bring light and air into the home.
With The Complete Guide to Building Affordable Earth-Sheltered Homes, you will learn about the
many different types of earth-sheltered homes and their various advantages, including a life span
that can be two to three times longer than that of conventional housing, inexpensive building
materials, and reduced maintenance costs. Additionally, the energy costs of an earth-sheltered home
can be as much as 80 percent lower than a conventional homes power costs. The book will also
examine the different environmental factors that you need to consider when selecting which style to
build and how to begin, and carry out, your building process. Some of the factors discussed include
the different types of soil and how to adjust to them, the level of precipitation and how to manage
run off, and how to maximise use of natural light sources. Construction experts and earth-sheltered
home builders have been interviewed and their expertise is included in this guide to help you learn
how you can create your own underground home. Details of construction methods are found
throughout the book, including tips and advice for planning, excavation, flooring, walls, framing,
waterproofing, roofing, drainage, and insulation. You will also learn how to pour your own footings
and floor, how to dry stack concrete block walls, how to use post and beam framing, and how to
waterproof the membranes. With the information provided in this book, you can start planning and
building your own earth-sheltered home in no time so that you, too, can benefit from the natural
protection of the earth. If earth-sheltered building is good enough for Bill Gates $136 million
mansion, then it just might be good enough for you too.
  foundation footing rebar diagram: Graphic Standards Field Guide to Residential
Construction Dennis J. Hall, Nina M. Giglio, 2011-04-06 A must-have reference to more than 100
common residential conditions—from accessibility issues to working with zinc Practical information
that the architect, engineer, contractor and homeowner can access quickly, with over 230
supporting tables photos and details Identifies frequently used reference standards, acceptable
practices, and other relevant resources Quick, reliable answers to your most common on-site
questions When you're in the field, you never know what you'll come across. Graphic Standards Field
Guide to Residential Construction gives you fast access to the information you need when you're
on-site and under pressure. Presented in a highly visual and easily portable format, Graphic
Standards Field Guide to Residential Construction is organized by CSI's MasterFormat and is
coordinated with the 2009 International Residential Code, as well as current sustainable practices. It
addresses issues pertaining to residential construction by covering every aspect of the process, such
as the use of materials, structural concerns, finishes, thermal and moisture protection, accessible
design applications, and more. Graphic Standards Field Guide to Residential Construction extends
beyond the studio, with: Quick access to essential information wherever you are Graphic
Standards-quality details accompanied by photographs and tables Illustrations that help you
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troubleshoot problems, along with on-the-spot solutions Compact format that's easy to reference and
carry along Graphic Standards Field Guide to Residential Construction is a handy companion that
offers the essential tools that time-crunched professionals can turn to in an instant when dealing
with clients, or when handling the many complex demands surrounding construction management.
  foundation footing rebar diagram: Building a Roll-Off Roof Observatory John Stephen Hicks,
2009-03-02 Almost every amateur astronomer who has taken the pursuit to its second level aspires
to a fixed, permanent housing for his telescope, permitting its rapid and comfortable use avoiding
hours of setting-up time for each observing session. A roll-off roof observatory is the simplest and by
far the most popular observatory design for today’s practical astronomers. Building a Roll-off Roof
Observatory is unique, covering all aspects of designing a roll-off roof observatory: planning the site,
viewing requirements, conforming to by-laws, and orientation of the structure. The chapters outline
step-by-step construction of a typical building. The author, both an amateur astronomer and
professional landscape architect, is uniquely qualified to write this fully-detailed book. A
professionally designed roll-off observatory could cost as much as $3000 just for the plans – which
are provided free with Building a Roll-off Roof Observatory.
  foundation footing rebar diagram: Building Your Own House: From foundations to framing
Robert Roskind, 1991
  foundation footing rebar diagram: Architectural Graphic Standards for Residential
Construction Janet Rumbarger, Richard Vitullo, 2003 Publisher description
  foundation footing rebar diagram: A Complete Earthquake Resistant Design of Four-Story
Regular Office Building for Pakistan Region Faheem A. Gul, 2022-08-25 The overall objective of this
work program is to enhance the awareness of the public against vulnerability of upcoming
earthquakes. The specific objective of this work is: “To make our students capable to design a
regular building independently”. The above-mentioned specific goal is achieved with the help of
following three tasks (defining the scope of current work): i) To calculate the external stability
checks problem ii) To design the superstructure of the building project by using SAP (Structure
analysis program) software, in order to create and analyze FEM (Finite Element Model). The
analysis results will be used for the drawings of structural members of the building. iii) To Design
the substructure of the building project by using SAFE software. The analysis results of the building
foundation will be used for the structural drawings of isolated footings.
  foundation footing rebar diagram: DIY In-ground Concrete Pools Michael Owens,
2025-08-21 My book has been twenty years in the making. I have been gathering information and
resources for the consumer. There are many pool companies out there taking advantage of their
customers whether it be finishing their pool in the appropriate time or not finishing their pool at all
and running off with their money and leaving the customer in complete distress. I have seen this
happen with many pool companies in my thirty-five-year experience in the pool industry. My book
will give you the tools to help you build your very own custom dream pool for your friends and family
to enjoy for many years. If you are not building your own pool and are going to hire a pool
contractor, this is a great guide to make sure your pool builder is building a quality pool for you. By
using this book and building your own pool, you could save yourself tens of thousands of dollars,
which is put back into your pocket instead of paying the big company overhead. So homeowners are
going to love this book. Pool contractors are going to hate this book, but nobody will ever forget this
book, thank you very much.
  foundation footing rebar diagram: Design and Construction of the Pochuck Quagmire
Bridge--a Suspension Timber Bridge Tibor Latincsics, 1998
  foundation footing rebar diagram: Online Learning for STEM Subjects Mark Childs, Robby
Soetanto, 2017-09-19 The Global Collaboration initiatives related in this book are examples of how
educators have experimented with different mechanisms to provide science, technology, engineering
and mathematics (STEM) education programmes through information and communication
technologies. In many cases, these programmes have looked at the allied personal communication
and collaboration skills that students of these subjects also need: the so-called STEM+ curriculum.



In particular, these approaches to STEM+ provision show how the internationalization of education
can be made more effective and accessible through the exploitation of collaborative technologies
and non-traditional pedagogies. The approaches address the following themes: technologies for
distance learning and collaboration pedagogies for online learning remote communication and
collaboration An international perspective is made possible within the book through the inclusion of
authors from North America, Europe and Asia. These authors present case studies from
technology-enhanced learning projects over the past six years.
  foundation footing rebar diagram: Forensic Engineering Fundamentals Harold Franck,
Darren Franck, 2012-12-12 Forensic engineers often specialize in a particular area such as
structures, fires, or accident reconstruction. However, the nature of the work often requires broad
knowledge in the interrelated areas of physics, chemistry, biomechanics, and engineering. Covering
cases as varied as assessment of workplace accidents to the investigation of Halliburt
  foundation footing rebar diagram: Basement & Foundation Time-Life Books, 1990
  foundation footing rebar diagram: Introduction to Estimating, Plan Reading and
Construction Techniques Gary Anglin, 2019-11-05 To understand Construction Estimating one
must also understand plan reading and construction techniques. This book is designed to teach the
construction student these three core skills in equal measure. Using hundreds of plans, sketches,
and photos, the book builds case studies of the major construction divisions including concrete,
masonry, carpentry, and more. Over forty cases are divided into sections following a specially
designed format: Plans: Scale drawings of floor plans, sections, or elevations. Plan Interpretation:
The drawings are explained with comments. Scope of the Work: A written description of the
boundaries of the work is given for each section. Construction Techniques: The construction
processes and their sequence are explained. The Takeoff: A takeoff is shown at the end of each
section. This approach helps foster confidence in plan reading, building methods, arithmetic,
takeoffs, and estimates. The various products and terms used in the industries of structural steel,
doors and hardware, and roofing are defined. The shop drawing process is explained, which is so
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).
  foundation footing rebar diagram: Foundation Engineering Fred H. Kulhawy, 1969
Proceedings of the Congress sponsored by the Geotechnical Engineering Division and the
Construction Division. Geotechnical Special Publication No. 22.
  foundation footing rebar diagram: Handbook of Farm Dairy and Food Machinery Myer Kutz,
2007-02-28 Indispensable for food, chemical, mechanical, and packaging engineers, Handbook of
Farm, Dairy, and Food Machinery covers in one comprehensive volume fundamental food
engineering principles in the design of food industry machinery. The handbook provides broad, yet
technically detailed coverage of food safety, regulations, product processing systems, packaging,
facilities, waste management, and machinery design topics in a ôfarm to the forkö organization. The
22 chapters are contributed by leading experts worldwide with numerous illustrations, tables, and
references. The book includes the new USDA regulations for ôcertified organicö processing, as well
as state-of-the-art technologies for equipment both on the farm and in the plant.
  foundation footing rebar diagram: All About Greenhouses Ortho, 2002-01-22 How to choose
the greenhouse that's right for you, plans and instructions for building 10 different styles,
state-of-the-art equipment for maximum success and complete growing techniques for
professional-quality plants.
  foundation footing rebar diagram: Manual of Bridge Design Practice , 1963
  foundation footing rebar diagram: Federal Claims Reporter , 1998
  foundation footing rebar diagram: Basic Concrete Engineering for Builders Max
Schwartz, 1997 Concrete can be a pretty unforgiving building material. Ask any of the builders who



come into your store and they'll usually have a horror story to share about a concrete job gone awry
and how much it cost them.Basic Concrete Engineering for Builders may be one of the only books
available today that explains how to avoid common concrete problems with foundations, slabs,
columns, and more. It gives step-by-step explanations on how to plan, mix, reinforce and pour
concrete. It also shows how to design concrete for buildings -- the calculations, the tables, and the
rules of thumb, with examples and insight into the working knowledge that every builder needs.Most
builders don't end up specifying requirements for structural concrete work. That's the job of an
engineer. But most builders working with concrete need a good general understanding of the
concepts behind structural concrete engineering. They need to know about: surveying, foundation
layout, formwork, form materials, forming problems, aggregates, admixtures, reinforcing, mixing
and placing requirements, pumping, creating joints, curing, and testing the concrete's strength.
They need to know basic design for walls, columns, slabs, slabs-on-grade, one- and two-way slabs,
elevated slabs, equipment pads, pre-cast walls, retaining walls, basement walls, crib walls,
reinforcing beams and girders, driveways, sidewalks, curbs, catch basins, manholes and other
miscellaneous structures, as well as how to calculate the reinforcement needed for these structural
components. You'll find all this information in this book and on the software included in the
back.Includes Free Engineering Software: A CD-ROM is included with easy-to-useengineering
software for designing simple concrete elements for beams, slabs and columns.
  foundation footing rebar diagram: Landscape Architectural Graphic Standards Leonard
J. Hopper, 2007-09-28 The new student edition of the definitive reference on landscape architecture
Landscape Architectural Graphic Standards, Student Edition is a condensed treatment of the
authoritative Landscape Architectural Graphic Standards, Professional Edition. Designed to give
students the critical information they require, this is an essential reference for anyone studying
landscape architecture and design. Formatted to meet the serious student's needs, the content in
this Student Edition reflects topics covered in accredited landscape architectural programs, making
it an excellent choice for a required text in landscape architecture, landscape design, horticulture,
architecture, and planning and urban design programs. Students will gain an understanding of all
the critical material they need for the core classes required by all curriculums, including: *
Construction documentation * Site planning * Professional practice * Site grading and earthwork *
Construction principles * Water supply and management * Pavement and structures in the landscape
* Parks and recreational spaces * Soils, asphalt, concrete, masonry, metals, wood, and recreational
surfaces * Evaluating the environmental and human health impacts of materials Like Landscape
Architectural Graphic Standards, this Student Edition provides essential specification and detailing
information on the fundamentals of landscape architecture, including sustainable design principles,
planting (including green roofs), stormwater management, and wetlands constuction and evaluation.
In addition, expert advice guides readers through important considerations such as material life
cycle analysis, environmental impacts, site security, hazard control, environmental restoration and
remediation, and accessibility. Visit the Companion web site:
wiley.com/go/landscapearchitecturalgraphicstandards
  foundation footing rebar diagram: Architecture Exam Review: Structural topics David Kent
Ballast, 1999 Volume I: Structural Topics is a comprehensive review of all structural portions of the
ARE, including structural systems, building loads, wood and steel construction, soil and foundations,
lateral forces, and long-span structures. Clear explanations of terms, procedures, and theories,
illustrated with more than 200 figures and tables, reinforce the review. This volume also includes an
introduction to the exam and the grading process, and 160 practice questions with solutions.
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