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Civil Engineering Rcc Design
Intended as a companion volume to the author's Limit State Design of Reinforced Concrete (published by Prentice-Hall of India),
the Second Edition of this comprehensive and systematically organized text builds on the strength of the first edition, continuing to
provide a clear and masterly exposition of the fundamentals of the theory of concrete design. The text meets the twin objective of
catering to the needs of the postgraduate students of Civil Engineering and the needs of the practising civil engineers as it focuses
also on the practices followed by the industry. This text, along with Limit State Design, covers the entire design practice of revised
Code IS456 (2000). In addition, it analyzes the procedures specified in many other BIS codes such as those on winds,
earthquakes, and ductile detailing. What's New to This Edition Chapter 18 on Earthquake Forces and Structural Response of
framed buildings has been completely revised and updated so as to conform to the latest I.S. Codes 1893 (2002) entitled Criteria
for Earthquake Resistant Design of Structures (Part I - Fifth Revision). Chapters 19 and 21 which too deal with earthquake design
have been revised. A Summary of elementary design of reinforced concrete members is added as Appendix. Valuable tables and
charts are presented to help students and practising designers to arrive at a speedy estimate of the steel requirements in slabs,
beams, columns and footings of ordinary buildings.
The Sketching Detective, by Jack McCormac, is a detective novel for the twenty-first century, full of surprises, wit, and intelligence.
Jack McKay, a university professor, is going to put his unlikely detective skills to use once again after solving the case of the
murdered showgirland almost ending his marriage. This time, the doubting police chief, Fat Joe, asks for Jacks help in uncovering
the murderer of Sam Campbell, a grouchy, miserly neighbor of Jacks. Jack wants to refuse to help the police on this case because
of the trouble working on the previous case caused him but his wife, the lovely and feisty Fiona, demands that Jack help the
police, if for no other reason than to clear her brother, Bob, of the mounting suspicion against him. In an effort to win Fiona back,
or at least get her to move back into their home, Jack puts all his efforts into solving Sams murder and clearing Bobs name. Jack
and Fionas whole neighborhood tries to get in on to finding the murderer too, causing a number of mishaps, and even more
surprises. After navigating the many twists and turns of the plot of the sketching detective and discovering the truth behind Sams
dark past, Jack uncovers, using his unlikely sketching ability and a fair share dumb luck and charm, the true identity of the
murdererand it could not be more surprising. Readers of all ages will delight in the wonderfully intelligent, devilishly, charming, and
delightfully intriguing adventures of Jack McKay.
The sixth edition of this comprehensive textbook provides the same philosophical approach that has gained wide acceptance since
the first edition was published in 1965. The strength and behavior of concrete elements are treated with the primary objective of
explaining and justifying the rules and formulas of the ACI Building Code. The treatment is incorporated into the chapters in such a
way that the reader may study the concepts in a logical sequence in detail or merely accept a qualitative explanation and proceed
directly to the design process using the ACI Code.
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This enlightening textbook for undergraduates on civil engineering degree courses explains structural design from its mechanical
principles, showing the speed and simplicity of effective design from first principles. This text presents good approximate solutions
to complex design problems, such as "Wembley-Arch" type structures, the design of thin-walled structures, and long-span box
girder bridges. Other more code-based textbooks concentrate on relatively simple member design, and avoid some of the most
interesting design problems because code compliant solutions are complex. Yet these problems can be addressed by relatively
manageable techniques. The methods outlined here enable quick, early stage, "ball-park" design solutions to be considered, and
are also useful for checking finite element analysis solutions to complex problems. The conventions used in the book are in
accordance with the Eurocodes, especially where they provide convenient solutions that can be easily understood by students.
Many of the topics, such as composite beam design, are straight applications of Eurocodes, but with the underlying theory fully
explained. The techniques are illustrated through a series of worked examples which develop in complexity, with the more
advanced questions forming extended exam type questions. A comprehensive range of fully worked tutorial questions are
provided at the end of each section for students to practice in preparation for closed book exams.
Complete coverage of earthquake-resistant concrete building design Written by a renowned seismic engineering expert, this
authoritative resource discusses the theory and practice for the design and evaluation of earthquakeresisting reinforced concrete
buildings. The book addresses the behavior of reinforced concrete materials, components, and systems subjected to routine and
extreme loads, with an emphasis on response to earthquake loading. Design methods, both at a basic level as required by current
building codes and at an advanced level needed for special problems such as seismic performance assessment, are described.
Data and models useful for analyzing reinforced concrete structures as well as numerous illustrations, tables, and equations are
included in this detailed reference. Seismic Design of Reinforced Concrete Buildings covers: Seismic design and performance
verification Steel reinforcement Concrete Confined concrete Axially loaded members Moment and axial force Shear in beams,
columns, and walls Development and anchorage Beam-column connections Slab-column and slab-wall connections Seismic
design overview Special moment frames Special structural walls Gravity framing Diaphragms and collectors Foundations
This Book Systematically Explains The Basic Principles And Techniques Involved In The Design Of Reinforced Concrete
Structures. It Exhaustively Covers The First Course On The Subject At B.E./ B.Tech Level.Important Features: * Exposition Is
Based On The Latest Indian Standard Code Is: 456-2000. * Limit State Method Emphasized Throughout The Book. * Working
Stress Method Also Explained. * Detailing Aspects Of Reinforcement Highlighted. * Incorporates Earthquake Resistant Design. *
Includes A Large Number Of Solved Examples, Practice Problems And Illustrations.The Book Would Serve As A Comprehensive
Text For Undergraduate Civil Engineering Students. Practising Engineers Would Also Find It A Valuable Reference Source.
This highly successful book describes the background to the design principles, methods and procedures required in the design
process for reinforced concrete structures. The easy to follow style makes it an ideal reference for students and professionals
alike.
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This book provides an extensive coverage of the design of reinforced concrete structures in accordance with the current
Indian code of practice (IS 456: 2000). As some of the Indian code provisions are outdated, the American code
provisions are provided, wherever necessary. In addition, an attempt is made to integrate the provisions of IS 456 with
earthquake code (IS 13920), as more than 60% of India falls under moderate or severe earthquake zones. The text is
based on the limit state approach to design and covers areas such as the properties of concrete, design of various
structural elements such as compression and tension members, beams & slabs, and design for flexure, shear torsion, uniaxial and biaxial bending and interaction of these forces. Each chapter features solved examples, review questions, and
practice problems as well as ample illustrations that supplement the text. An exhaustive list of references as well as
appendices on strut-and-tie-method, properties of soils, and practical tips add value to the rich contents of book.
The theory of reinforced concrete design is presented as a direct application of the laws of statics and behavior of
reinforced concrete. This book emphasizes that a successful design must not only satisfy the design equations, but
practical construction aspects as well. Covering basic undergraduate level concepts and more advanced topics, this book
includes detailed treatments of flexure, shear, development and columns at a level suitable for undergraduate use, as
well as the more difficult areas of strain compatibility solutions of beams, P-(Delta) analyses of frames, strut-and-tie
models, and design for earthquake resistance. The numerous examples are all worked out completely, step-by-step.
Publisher Description
Design of Wind and Earthquake Resistant Reinforced Concrete Buildings explains wind and seismic design issues of
RCC buildings in brief and provides design examples based on recommendations of latest IS codes essential for
industrial design. Intricate issues of RCC design are discussed which are supplemented by real-life examples. Guidelines
are presented for evaluating the acceptability of wind-induced motions of tall buildings. Design methodologies for
structures to deform well beyond their elastic limits, which is essential under seismic excitation, have been discussed in
detail. Comparative discussion including typical design examples using recent British, Euro and American codes is also
included. Features: Explains wind and earthquake resistant design issues, balancing theoretical aspects and design
implications, in detail Discusses issues for designing the wind and earthquake resistant RCC structures Provides
comprehensive understanding, analysis, design and detailing of the structures Includes a detailed discussion on IS code
related to wind and earthquake resistant design and its comparison with Euro, British and American codes Contains
architectural drawings and structural drawings The book is aimed at researchers, professionals, graduate students in
wind and earthquake engineering, design of RCC structures, modelling and analysis of structures, civil/infrastructure
engineering.
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This book will provide comprehensive, practical knowledge for the design of reinforced concrete buildings. The approach
will be unique as it will focus primarily on the design of various structures and structural elements as done in design
offices with an emphasis on compliance with the relevant codes. It will give an overview of the integrated design of
buildings and explain the design of various elements such as slabs, beams, columns, walls, and footings. It will be written
in easy-to-use format and refer to all the latest relevant American codes of practice (IBC and ASCE) at every stage. The
book will compel users to think critically to enhance their intuitive design capabilities.
Strengthening Design of Reinforced Concrete with FRP establishes the art and science of strengthening design of
reinforced concrete with fiber-reinforced polymer (FRP) beyond the abstract nature of the design guidelines from Canada
(ISIS Canada 2001), Europe (FIB Task Group 9.3 2001), and the United States (ACI 440.2R-08). Evolved from thorough
class notes used to teach a graduate course at Kansas State University, this comprehensive textbook: Addresses
material characterization, flexural strengthening of beams and slabs, shear strengthening of beams, and confinement
strengthening of columns Discusses the installation and inspection of FRP as externally bonded (EB) or near-surfacemounted (NSM) composite systems for concrete members Contains shear design examples and design examples for
each flexural failure mode independently, with comparisons to actual experimental capacity Presents innovative design
aids based on ACI 440 code provisions and hand calculations for confinement design interaction diagrams of columns
Includes extensive end-of-chapter questions, references for further study, and a solutions manual with qualifying course
adoption Delivering a detailed introduction to FRP strengthening design, Strengthening Design of Reinforced Concrete
with FRP offers a depth of coverage ideal for senior-level undergraduate, master’s-level, and doctoral-level graduate civil
engineering courses.
This substantially revised second edition takes into account the provisions of the revised Indian Code of practice for Plain
and Reinforced Concrete IS 456 : 2000. It also provides additional data on detailing of steel to make the book more
useful to practicing engineers. The chapter on Limit State of Durability for Environment has been completely revised and
the new provisions of the code such as those for design for shear in reinforced concrete, rules for shearing main steel in
slabs, lateral steel in columns, and stirrups in beams have been explained in detail in the new edition. This
comprehensive and systematically organized book is intended for undergraduate students of Civil Engineering, covering
the first course on Reinforced Concrete Design and as a reference for the practicing engineers. Besides covering IS 456 :
2000, the book also deals with the British and US Codes. Advanced topics of IS 456 : 2000 have been discussed in the
companion volume Advanced Reinforced Concrete Design (also published by Prentice-Hall of India). The two books
together cover all the topics in IS 456 : 2000 and many other topics which are so important in modern methods of design
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of reinforced concrete.
A PRACTICAL GUIDE TO REINFORCED CONCRETE STRUCTURE ANALYSIS AND DESIGN Reinforced Concrete
Structures explains the underlying principles of reinforced concrete design and covers the analysis, design, and detailing
requirements in the 2008 American Concrete Institute (ACI) Building Code Requirements for Structural Concrete and
Commentary and the 2009 International Code Council (ICC) International Building Code (IBC). This authoritative
resource discusses reinforced concrete members and provides techniques for sizing the cross section, calculating the
required amount of reinforcement, and detailing the reinforcement. Design procedures and flowcharts guide you through
code requirements, and worked-out examples demonstrate the proper application of the design provisions. COVERAGE
INCLUDES: Mechanics of reinforced concrete Material properties of concrete and reinforcing steel Considerations for
analysis and design of reinforced concrete structures Requirements for strength and serviceability Principles of the
strength design method Design and detailing requirements for beams, one-way slabs, two-way slabs, columns, walls,
and foundations
This new edition of a highly practical text gives a detailed presentation of the design of common reinforced concrete
structures to limit state theory in accordance with BS 8110.
Third Printing, incorporating errata, Supplement 1, and expanded commentary, 2013.
This book is focused on the theoretical and practical design of reinforced concrete beams, columns and frame structures.
It is based on an analytical approach of designing normal reinforced concrete structural elements that are compatible with
most international design rules, including for instance the European design rules – Eurocode 2 – for reinforced concrete
structures. The book tries to distinguish between what belongs to the structural design philosophy of such structural
elements (related to strength of materials arguments) and what belongs to the design rule aspects associated with
specific characteristic data (for the material or loading parameters). Reinforced Concrete Beams, Columns and Frames –
Mechanics and Design deals with the fundamental aspects of the mechanics and design of reinforced concrete in
general, both related to the Serviceability Limit State (SLS) and the Ultimate Limit State (ULS). A second book, entitled
Reinforced Concrete Beams, Columns and Frames – Section and Slender Member Analysis, deals with more advanced
ULS aspects, along with instability and second-order analysis aspects. Some recent research results including the use of
non-local mechanics are also presented. This book is aimed at Masters-level students, engineers, researchers and
teachers in the field of reinforced concrete design. Most of the books in this area are very practical or code-oriented,
whereas this book is more theoretically based, using rigorous mathematics and mechanics tools. Contents 1. Design at
Serviceability Limit State (SLS). 2. Verification at Serviceability Limit State (SLS). 3. Concepts for the Design at Ultimate
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Limit State (ULS). 4. Bending-Curvature at Ultimate Limit State (ULS). Appendix 1. Cardano’s Method. Appendix 2. Steel
Reinforcement Table. About the Authors Charles Casandjian was formerly Associate Professor at INSA (French National
Institute of Applied Sciences), Rennes, France and the chairman of the course on reinforced concrete design. He has
published work on the mechanics of concrete and is also involved in creating a web experience for teaching reinforced
concrete design – BA-CORTEX. Noël Challamel is Professor in Civil Engineering at UBS, University of South Brittany in
France and chairman of the EMI-ASCE Stability committee. His contributions mainly concern the dynamics, stability and
inelastic behavior of structural components, with special emphasis on Continuum Damage Mechanics (more than 70
publications in International peer-reviewed journals). Christophe Lanos is Professor in Civil Engineering at the University
of Rennes 1 in France. He has mainly published work on the mechanics of concrete, as well as other related subjects. He
is also involved in creating a web experience for teaching reinforced concrete design – BA-CORTEX. Jostein Hellesland
has been Professor of Structural Mechanics at the University of Oslo, Norway since January 1988. His contribution to the
field of stability has been recognized and magnified by many high-quality papers in famous international journals such as
Engineering Structures, Thin-Walled Structures, Journal of Constructional Steel Research and Journal of Structural
Engineering.
This established textbook sets out the principles of limit state design and of its application to reinforced and prestressed
concrete members and structures. It will appeal both to students and design engineers. The fourth edition incorporates
information on the recently introduced British Standard Code of practice for water retaining structures BS8007. The
authors have also taken the opportunity of making minor revisions, generally based on the recommendations of BS8110.
Designed primarily as a text for the undergraduate students of civil engineering, this compact and well-organized text
presents all the basic topics of reinforced concrete design in a comprehensive manner. The text conforms to the limit
states design method as given in the latest revision of Indian Code of Practice for Plain and Reinforced Concrete, IS: 456
(2000). This book covers the applications of design concepts and provides a wealth of state-of-the-art information on
design aspects of wide variety of reinforced concrete structures. However, the emphasis is on modern design approach.
The text attempts to: • Present simple, efficient and systematic procedures for evolving design of concrete structures. •
Make available a large amount of field tested practical data in the appendices. • Provide time saving analysis and design
aids in the form of tables and charts. • Cover a large number of worked-out practical design examples and problems in
each chapter. • Emphasize on development of structural sense needed for proper detailing of steel for integrated action
in various parts of the structure. Besides students, practicing engineers and architects would find this text extremely
useful.
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Emphasizes actual structural design, not analysis, of multistory buildings for seismic resistance. Strong emphasis is
placed on specific detailing requirements for construction. Fundamental design principles are presented to create
buildings that respond to a wide range of potential seismic forces, which are illustrated by numerous detailed examples.
The discussion includes the design of reinforced concrete ductile frames, structural walls, dual systems, reinforced
masonry structures, buildings with restricted ductility and foundation walls. In addition to the examples, full design
calculations are given for three prototype structures.
The Most Complete FRP Reinforced Concrete Structure Analysis and Design Guide This comprehensive reference provides proven design
procedures for the use of fiber-reinforced polymer (FRP) materials for reinforcement, prestressing, and strengthening of reinforced concrete
structures. The characteristics of FRP composite materials as well as the latest manufacturing techniques are discussed. Detailed illustrations
and tables, design equations, end-of-chapter problems, and real-world case studies are included in this authoritative resource. Analysis and
Design of FRP Reinforced Concrete Structures covers: Material characteristics of FRP bars History and uses of FRP technology Design of
RC structures reinforced with FRP bars Design philosophy for FRP external strengthening systems Durability-based design approach for
external FRP strengthening of RC beams
Design of Reinforced Concrete StructuresOxford University Press, USA
This textbook describes the basic mechanical features of concrete and explains the main resistant mechanisms activated in the reinforced
concrete structures and foundations when subjected to centred and eccentric axial force, bending moment, shear, torsion and prestressing. It
presents a complete set of limit-state design criteria of the modern theory of RC incorporating principles and rules of the final version of the
official Eurocode 2. This textbook examines methodological more than notional aspects of the presented topics, focusing on the verifications
of assumptions, the rigorousness of the analysis and the consequent degree of reliability of results. Each chapter develops an organic topic,
which is eventually illustrated by examples in each final paragraph containing the relative numerical applications. These practical end-ofchapter appendices and intuitive flow-charts ensure a smooth learning experience. The book stands as an ideal learning resource for
students of structural design and analysis courses in civil engineering, building construction and architecture, as well as a valuable reference
for concrete structural design professionals in practice.
Encouraging creative uses of reinforced concrete, Principles of Reinforced Concrete Design draws a clear distinction between fundamentals
and professional consensus. This text presents a mixture of fundamentals along with practical methods. It provides the fundamental concepts
required for designing reinforced concrete (RC) structures, emphasizing principles based on mechanics, experience, and experimentation,
while encouraging practitioners to consult their local building codes. The book presents design choices that fall in line with the boundaries
defined by professional consensus (building codes), and provides reference material outlining the design criteria contained in building codes.
It includes applications for both building and bridge structural design, and it is applicable worldwide, as it is not dependent upon any particular
codes. Contains concise coverage that can be taught in one semester Underscores the fundamental principles of behavior Provides students
with an understanding of the principles upon which codes are based Assists in navigating the labyrinth of ever-changing codes Fosters an
inherent understanding of design The text also provides a brief history of reinforced concrete. While the initial attraction for using reinforced
concrete in building construction has been attributed to its fire resistance, its increase in popularity was also due to the creativity of engineers
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who kept extending its limits of application. Along with height achievement, reinforced concrete gained momentum by providing convenience,
plasticity, and low-cost economic appeal. Principles of Reinforced Concrete Design provides undergraduate students with the fundamentals
of mechanics and direct observation, as well as the concepts required to design reinforced concrete (RC) structures, and applies to both
building and bridge structural design.
For courses in architecture and civil engineering. Reinforced Concrete: Mechanics and Design uses the theory of reinforced concrete design
to teach students the basic scientific and artistic principles of civil engineering. The text takes a topic often introduced at the advanced level
and makes it accessible to all audiences by building a foundation with core engineering concepts. The Seventh Edition is up-to-date with the
latest Building Code for Structural Concrete, giving students access to accurate information that can be applied outside of the classroom.
Students are able to apply complicated engineering concepts to real world scenarios with in-text examples and practice problems in each
chapter. With explanatory features throughout, the Seventh Edition makes the reinforced concrete design a theory all engineers can learn
from.
This book provides a comprehensive description of the analysis and design process of some hydraulic concrete structures designed to retain
and contain aqueous liquid. The first edition discussed six types of structures of different functions, namely: (a) An underground
sedimentation tank for sewage treatment.(b) An underground digestion tank for sludge treatment.(c) An underground reservoir to store fresh
potable water.(d) An immersed highway tunnel under the river bed.(e) An indoor swimming pool of rectangular shape for public recreation.(f)
A gravity dam across a valley for converting the valley into a fresh water reservoir. This Second Edition incorporates another type of hydraulic
structure, namely spillway. The spillway structure plays a vital role in regulating the designed reservoir water level to meet the fluctuating
demand of water supply for the generation of hydroelectricity, irrigation and water supply purposes in controlling the height of reservoir water
level downstream of the river. The spillway structure subjected to seismic hydrodynamic pressure in addition to the hydrostatic pressure, has
been analysed and designed in full compliance with Eurocodes EC 2: Part 1–1 and Part 3 as water-retaining structure. The other six
structures have been analysed and designed with reference to the relevant clauses of codes of practice prescribed in Eurocodes 2 and BS
8007 and BS 8110. The book is designed to serve as a useful practical guide and a valuable reference for senior undergraduate students of
civil engineering and postgraduate students specializing in structural design, as well as practising and consulting engineers involved in the
design and execution of hydraulic concrete structures.
The new edition of Reinforced Concrete Design includes the latest technical advances, including the 1995 American Concrete Institute
Building Code. Review questions and problem sets at the end of every chapter are identical to those your civil engineering undergraduates
will encounter in practice.

The costs of inadequate earthquake engineering are huge, especially for reinforced concrete buildings. This book
presents the principles of earthquake-resistant structural engineering, and uses the latest tools and techniques to give
practical design guidance to address single or multiple seismic performance levels. It presents an elegant, simple and
theoretically coherent design framework. Required strength is determined on the basis of an estimated yield
displacement and desired limits of system ductility and drift demands. A simple deterministic approach is presented along
with its elaboration into a probabilistic treatment that allows
for design to limit annual probabilities of failure. The design
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method allows the seismic force resisting system to be designed on the basis of elastic analysis results, while nonlinear
analysis is used for performance verification. Detailing requirements of ACI 318 and Eurocode 8 are presented. Students
will benefit from the coverage of seismology, structural dynamics, reinforced concrete, and capacity design approaches,
which allows the book to be used as a foundation text in earthquake engineering.
First published in 1995, the award-winning Civil Engineering Handbook soon became known as the field's definitive
reference. To retain its standing as a complete, authoritative resource, the editors have incorporated into this edition the
many changes in techniques, tools, and materials that over the last seven years have found their way into civil
engineering research and practice. The Civil Engineering Handbook, Second Edition is more comprehensive than ever.
You'll find new, updated, and expanded coverage in every section. In fact, more than 1/3 of the handbook is new or
substantially revised. In particular you'll find increased focus on computing reflecting the rapid advances in computer
technology that has revolutionized many aspects of civil engineering. You'll use it as a survey of the field, you'll use it to
explore a particular subject, but most of all you'll use The Civil Engineering Handbook to answer the problems, questions,
and conundrums you encounter in practice.
This fourth edition of a bestselling textbook has been extensively rewritten and expanded in line with the current
Eurocodes. It presents the principles of the design of concrete elements and of complete structures, with practical
illustrations of the theory. It explains the background to the Eurocode rules and goes beyond the core topics to cover the
design of foundations, retaining walls, and water retaining structures. The text includes more than sixty worked out
design examples and more than six hundred diagrams, plans, and charts. It suitable for civil engineering courses and is a
useful reference for practicing engineers.
Designed primarily as a text for undergraduate students of Civil Engineering for their first course on Limit State Design of
Reinforced Concrete, this compact and well-organized text covers all the fundamental concepts in a highly readable
style. The text conforms to the provision of the latest revision of Indian Code of Practice for Plain and Reinforced
Concrete, IS : 456 (2000). First six chapters deal with fundamentals of limit states design of reinforced concrete. The
objective of last two chapters (including design aids in appendix) is to initiate the readers in practical design of concrete
structures. The text gives detailed discussion of basic concepts, behaviour of the various structural components under
loads, and development of fundamental expressions for analysis and design. It also presents efficient and systematic
procedures for solving design problems. In addition to the discussion of basis for design calculations, a large number of
worked-out practical design examples based on the current design practices have been included to illustrate the basic
principles of reinforced concrete design.Besides students, practising engineers would find this text extremely useful.
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Indian Standard Code Of Practice Is-456 For The Design Of Main And Reinforced Concrete Was Revised In The Year
2000 To Incorporate Durability Criteria In The Design. As A Result Of It Many Codal Provisions Have Been Changed.
Hence There Is Need To Train Engineering Students In Designing Reinforced Cement Concrete Structures As Per The
Latest Code Of Is -456. With His Experience Of More Than 40 Years In Teaching, The Author Has Tried To Bring Out
Students And Teachers Friendly Book On The Design Of Rcc Structures As Per Is-456: 2000.Rcc Design Is A Vast
Subject. It Is Normally Taught In Two To Three Courses For Civil Engineering Students. This Book Is For The First
Course In Rcc Design And Author Is Writing Another Book Advanced Rcc Design To Meet The Requirement Of Further
Courses. This Book Deals With Design Philosophy And Design Of Various Structural Components Of Building. The
Design Procedure Is Clearly Explained And Illustrated With Several Examples By Presenting The Solutions Step By Step
In Details And With Neat Sketches Showing Reinforcement Details.
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