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engineering is  a  fundamental  aspect  of  civil  engineering that  deals  with  the design,  analysis,  and construction of
foundations  to  support  structures  safely  and  economically.  The  principles  outlined  in  "Principles  of  Foundation
Engineering" by B M Das serve as a comprehensive guide for  understanding the behavior of  soils  and designing
appropriate foundation systems. This work emphasizes the importance of understanding soil properties, load transfer
mechanisms, and appropriate design methodologies to ensure stability, durability, and safety of structures. In this article,
we will explore the core principles presented by B M Das, elaborating on each essential aspect to provide a thorough
understanding of foundation engineering fundamentals. 1. Importance of Soil Investigation Understanding Soil Properties
A critical step in foundation engineering is conducting detailed soil investigations. The properties of soil directly influence
the choice and design of foundation types. Key soil parameters include: Shear strength Compressibility Permeability
Density Moisture content Friction angle Cohesion Proper soil  investigation involves borehole drilling,  sampling, and
laboratory  testing  to  determine  these  parameters  accurately.  Site  Characterization  Site  characterization  helps  in
understanding the stratigraphy, groundwater conditions, and potential sources of instability. It allows engineers to identify:
Suitable  foundation types1.  Design load capacities2.  Possible  geotechnical  hazards like  liquefaction,  landslides,  or
settlement3. Effective soil  investigation minimizes risks and ensures the safety and longevity of  the 2 structure. 2.
Principles of Load Transfer Understanding Load Distribution The fundamental principle of foundation engineering is
ensuring that the load from the structure is transferred safely to the soil. This involves understanding how loads distribute



Principles Of Foundation Engineering By B M Das

2 Principles Of Foundation Engineering By B M Das

through the foundation and soil layers. Vertical loads Lateral loads Uplift forces Proper design ensures that the soil can
withstand these loads without excessive settlement or shear failure. Types of Load Transfer Load transfer mechanisms
depend on the foundation type: Frictional transfer in shallow foundations like footings1. End bearing transfer in deep
foundations like piles2. Designing for effective load transfer involves calculating the bearing capacity and settlement
characteristics. 3. Foundation Types and Their Principles Shallow Foundations Shallow foundations are typically used for
light to moderate loads. They include: Spread footings Strip footings Mat or raft foundations Principles involve ensuring
that  the  foundation  bears  on  competent  soil  and  distributes  loads  evenly  to  prevent  excessive  settlement.  Deep
Foundations Deep foundations transfer loads to deeper, more stable soil strata or rock. Types include: Piles (driven or
bored)1. Caissons or drilled shafts2. 3 Design considerations include: Load capacity Settlement control Construction
feasibility 4. Stability and Safety Considerations Factor of Safety A core principle in foundation design is incorporating an
adequate factor of safety to account for uncertainties in soil properties and loads. Typically, safety factors range from 2 to
3. Slope Stability and Lateral Stability Design must prevent failure modes such as: Sliding of slopes or retaining walls
Bearing capacity failure Settlement-related instability Analysis involves stability charts, limit equilibrium methods, and
numerical modeling. 5. Settlement and Its Control Types of Settlement Settlement occurs when soil compresses under
load.  Types  include:  Immediate  (elastic)  settlement1.  Consolidation  settlement2.  Secondary  (creep)  settlement3.
Understanding these helps in designing foundations that minimize differential settlement, which can cause structural
damage. Settlement Calculation and Control Principles involve: Estimating expected settlements using soil parameters
Designing foundations to limit settlement to permissible limits Using techniques like preloading or soil improvement to
reduce settlement 4 6. Soil-Structure Interaction Principles of Interaction Foundation behavior depends on the interaction
between  soil  and  structure.  Key  considerations  include:  Settlement  compatibility  Stress  distribution  Deformation
compatibility Proper understanding ensures that the structure can accommodate soil movements without failure. Modeling
and Analysis Engineers use theoretical and numerical models to predict soil-structure interaction, including: Elastic and
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plastic analysis1. Finite element modeling2. Limit equilibrium methods3. 7. Ground Improvement Techniques Necessity
for Ground Improvement When soil properties are inadequate, ground improvement techniques are employed to enhance
soil  strength and stability.  Common Techniques These include:  Preloading and surcharge loading Compaction and
vibroflotation Grouting and chemical stabilization Deep mixing and soil nailing Principles involve selecting techniques
based  on  soil  type,  project  requirements,  and  economic  considerations.  8.  Principles  of  Earthquake-Resistant
Foundations 5 Seismic Considerations In seismic zones, foundations must be designed to withstand earthquake forces.
Key  principles  include:  Designing  for  lateral  loads  and  dynamic  forces  Ensuring  ductility  and  flexibility  Reducing
resonance effects Base Isolation and Damping Advanced techniques such as base isolators and damping devices can be
incorporated to absorb seismic energy and protect the structure. Conclusion The principles of foundation engineering as
outlined by B M Das provide a  systematic  approach to  designing safe,  durable,  and economical  foundations.  By
understanding soil  properties,  load transfer  mechanisms,  stability  considerations,  and appropriate  foundation types,
engineers  can  develop  solutions  tailored  to  specific  site  conditions  and  structural  demands.  Incorporating  soil
investigation, ground improvement, and seismic considerations ensures that foundations remain resilient against various
geotechnical  challenges.  Ultimately,  mastery  of  these  principles  is  essential  for  the  successful  and  sustainable
construction of civil engineering structures. --- This comprehensive overview of the principles from B M Das’s "Principles
of Foundation Engineering" aims to serve as a valuable resource for students, professionals, and anyone interested in
understanding  the  core  concepts  underlying  foundation  design  and  construction.  QuestionAnswer  What  are  the
fundamental principles of foundation engineering discussed by B M Das? B M Das emphasizes the importance of
understanding soil properties, load transfer mechanisms, and safety considerations in designing stable and economical
foundations. How does B M Das describe the different types of shallow foundations? He categorizes shallow foundations
into spread footings, mat foundations, and combined footings, highlighting their applications based on load and soil
conditions. What criteria does B M Das suggest for selecting appropriate foundation types? Selection depends on factors
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like soil bearing capacity, load magnitude, settlement limits, and economic considerations, as outlined in his principles.
According to B M Das, what are the main causes of foundation failure? Failure can result from excessive settlement,
shear failure, sliding, or overturning, often due to poor soil  investigation, inadequate design, or unforeseen loading
conditions. 6 What methods does B M Das recommend for soil investigation before foundation design? He advocates for
comprehensive site exploration, including borehole sampling, Standard Penetration Tests (SPT), and laboratory testing to
determine soil properties accurately. How does B M Das address the issue of settlement in foundation engineering? He
emphasizes designing foundations to control  and limit  settlement through proper load distribution, soil  improvement
techniques, and selecting appropriate foundation types. What are the key considerations for deep foundation design
according to B M Das? Key considerations include soil stratification, load transfer to deeper strata, pile capacity, and
minimizing settlements and differential movements. How does B M Das approach the design of raft foundations? He
discusses the importance of distributing loads evenly, calculating bending moments, and ensuring the soil can support the
combined load without excessive settlement. What recent trends in foundation engineering does B M Das highlight in his
principles?  He  points  to  advancements  in  geotechnical  investigation  techniques,  use  of  geosynthetics,  ground
improvement methods, and sustainable design practices as current trends. Principles of Foundation Engineering by B M
Das is  a  comprehensive and authoritative textbook that  has earned its  place as a fundamental  resource for  civil
engineering  students,  practicing  engineers,  and  instructors  alike.  Renowned  for  its  clarity,  depth,  and  systematic
approach, this book covers the core principles and practical aspects of foundation engineering, making complex concepts
accessible to a broad audience. Over the years, it has established a reputation as a definitive guide in the field, owing to
its  meticulous  coverage,  illustrative  diagrams,  and well-structured  content.  Introduction  to  Principles  of  Foundation
Engineering B M Das’s Principles of Foundation Engineering introduces readers to the essential concepts necessary for
understanding the design, analysis, and construction of various types of foundations. It emphasizes the importance of
safe, economical, and durable foundation systems that support structures effectively. The book is particularly appreciated
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for its logical progression, starting from fundamental soil mechanics to advanced foundation design techniques. Scope
and Coverage The book encompasses a wide spectrum of topics, including: - Basic soil properties - Types of foundations
- Bearing capacity of soils - Settlement analysis - Shallow foundations - Deep foundations such as piles and drilled shafts
- Special foundations like raft and mat foundations - Foundation construction considerations - Modern techniques and
innovations in foundation engineering This breadth ensures that readers gain a holistic understanding of foundation
engineering, from theoretical principles to practical applications. Content Evaluation Fundamental Concepts and Soil
Mechanics The initial chapters lay a strong foundation (pun intended) by elaborating on soil properties, classification, and
behavior. B M Das effectively integrates principles of soil mechanics, providing the necessary Principles Of Foundation
Engineering By B M Das 7 background to analyze soil-structure interaction. The explanations are lucid, supported by
diagrams and examples that clarify complex ideas like shear strength, compaction, permeability,  and consolidation.
Features: - Clear explanations with supporting illustrations - Emphasis on practical understanding - Integration of recent
developments in soil testing Pros: - Suitable for beginners and intermediate learners - Builds a solid theoretical foundation
for advanced topics Cons: - May require supplementary reading for in-depth soil mechanics Types of Foundations and
Design Principles One of the strengths of the book is its detailed treatment of different types of foundations, including
shallow and deep foundations. It discusses the criteria for selecting appropriate foundation types based on soil conditions
and load requirements. - Shallow Foundations: Such as isolated footings, combined footings, and raft foundations, with
detailed design procedures and load considerations. - Deep Foundations: Including pile foundations, caissons, and drilled
shafts, with insights into load transfer mechanisms and installation methods. The chapters are rich with diagrams, charts,
and tables that assist in understanding design parameters. Features: - Step-by-step design procedures - Consideration of
safety factors and load factors - Practical examples and case studies Pros: - Comprehensive coverage of foundation
types - Practical orientation facilitates real-world application Cons: - May overwhelm beginners with technical details early
on Bearing Capacity and Settlement Analysis The book dedicates significant attention to the critical aspects of bearing
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capacity and settlement, which are fundamental to safe foundation design. - Bearing Capacity: Theories by Terzaghi,
Meyerhof,  and others  are explained lucidly,  with  formulas and charts  provided.  -  Settlement:  Both immediate and
consolidation settlements are discussed, with methods to estimate and control  settlements. These chapters include
numerous worked-out examples that help reinforce understanding. Features: - Comparative analysis of different theories -
Practical  methods for  estimation  and control  Pros:  -  Facilitates  accurate  assessment  of  foundation  performance -
Addresses common issues faced in field conditions Cons: - Some formulas may be complex for beginners without prior
soil  mechanics  background  Modern  and  Special  Foundations  B  M  Das  also  explores  advanced  and  specialized
foundation types, including: - Raft and Mat Foundations: Design considerations for heavily loaded structures - Piled
Foundations: Load capacity,  pile types, and installation techniques -  Under-Reamed and Floating Foundations: For
special conditions He discusses recent innovations such as driven cast- in-situ piles, micropiles, and soil improvement
techniques, keeping the content current and relevant. Features: - Coverage of modern construction techniques - Insight
into innovative solutions for challenging sites Pros: - Keeps practitioners updated on latest practices - Useful for complex
or  unconventional  projects  Cons:  -  Limited  practical  details  on  construction  challenges  Pedagogical  Features  and
Presentation B M Das’s writing style is straightforward, making complex engineering concepts easier to grasp. The book
is  well-organized,  with  each chapter  ending with  summary points,  review questions,  and Principles Of  Foundation
Engineering By B M Das 8 references for further reading. The inclusion of numerous illustrations, tables, and diagrams
enhances visual learning and helps clarify intricate concepts. Practical Utility and Application The book excels in its
practical orientation, bridging theoretical principles with field applications. It provides: - Design charts and typical load
diagrams -  Guidelines for  site  investigation and testing -  Construction considerations and safety aspects -  Design
examples that simulate real-life problems This makes the book not just an academic resource but also a practical guide
for engineers involved in foundation design and construction. Strengths of the Book - Comprehensive coverage: All
essential topics are covered systematically. - Clarity and simplicity: Complex theories are explained in an understandable
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manner. - Illustrations and examples: Rich in visual aids and practical examples. - Updated content: Incorporates recent
advances and practices. - Structured pedagogically: Suitable for students and practitioners alike. Limitations and Areas
for Improvement While the book is highly regarded, some limitations are worth noting: - Depth of advanced topics: For
highly specialized or research-level  topics,  supplementary texts may be required. -  Mathematical  complexity:  Some
readers may find the mathematical formulations challenging without prior background. - Field application details: Limited
discussion on construction challenges, instrumentation, and monitoring. Conclusion Principles of Foundation Engineering
by B M Das remains an indispensable resource in the field of geotechnical and foundation engineering. Its balanced
approach to theory and practice, coupled with clear presentation and illustrative support, makes it suitable for a wide
range of readers—from undergraduate students to seasoned engineers seeking a refresher. The book’s emphasis on
safety, economy, and innovation aligns well with current engineering standards and practices. Whether you are beginning
your journey in foundation engineering or seeking a reliable reference for complex projects, this book offers valuable
insights and guidance. Its comprehensive nature, combined with user-friendly explanations, ensures it will continue to be
a trusted companion in the field for years to come. foundation engineering, b m das, geotechnical engineering, soil
mechanics, bearing capacity, foundation design, soil testing, shallow foundations, deep foundations, geotechnical analysis
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methods of foundation engineering covers the theory analysis and practice of foundation engineering as well as its soil
mechanics and structural design aspects and principles the book is divided into five parts encompassing 21 chapters part
a is of an introductory character and presents a brief review of the various types of foundation structures used in civil
engineering and their historical development part b provides the theoretical fundamentals of soil and rock mechanics
which are of importance for foundation design part c deals with the design of the footing area of spread footings and
discusses the shallow foundation methods part d describes the methods of deep foundations while part e is devoted to
special foundation methods each chapter in parts c to e starts with an introduction containing a synopsis of the matter
being discussed and giving suggestions as to the choice of a suitable method of foundation this is followed by a
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description of the methods generally used in practice simple analyses of structures presented at the conclusion of each
chapter can be carried out by a pocket calculator this book will prove useful to practicing civil and design engineers

very good no highlights or markup all pages are intact

covers properties of subsurface materials types of foundations and methods of construction selection of foundation type
and basis for design and design of foundations and earth retaining structures

one of the core roles of a practising geotechnical  engineer is to analyse and design foundations this textbook for
advanced undergraduates and graduate students covers the analysis design and construction of shallow and deep
foundations and retaining structures as well as the stability analysis and mitigation of slopes it progressively introduces
critical state soil mechanics and plasticity theories such as plastic limit analysis and cavity expansion theories before
leading into the theories of foundation lateral earth pressure and slope stability analysis on the engineering side the book
introduces construction and testing methods used in current practice throughout it emphasizes the connection between
theory and practice it  prepares readers for  the more sophisticated non linear elastic  plastic  analysis in foundation
engineering which is commonly used in engineering practice and serves too as a reference book for practising engineers
a companion website provides a series of excel spreadsheet programs to cover all examples included in the book and
powerpoint lecture slides and a solutions manual for lecturers using excel the relationships between the input parameters
and the design and analysis results can be seen numerical values of complex equations can be calculated quickly non
linearity and optimization can be brought in more easily to employ functioned numerical methods and sophisticated
methods can be seen in practice such as p y curve for laterally loaded piles and flexible retaining structures and methods
of slices for slope stability analysis
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methods of foundation engineering covers the theory analysis and practice of foundation engineering as well as its soil
mechanics and structural design aspects and principles the book is divided into five parts encompassing 21 chapters part
a is of an introductory character and presents a brief review of the various types of foundation structures used in civil
engineering and their historical development part b provides the theoretical fundamentals of soil and rock mechanics
which are of importance for foundation design part c deals with the design of the footing area of spread footings and
discusses the shallow foundation methods part d describes the methods of deep foundations while part e is devoted to
special foundation methods each chapter in parts c to e starts with an introduction containing a synopsis of the matter
being discussed and giving suggestions as to the choice of a suitable method of foundation this is followed by a
description of the methods generally used in practice simple analyses of structures presented at the conclusion of each
chapter can be carried out by a pocket calculator this book will prove useful to practicing civil and design engineers

this textbook first published in 1992 now appearing in its third edition retains the best features from the earlier editions
and adds significantly to the contents which include developments in the 1990s

your guide to the design and construction of foundations on expansive soils foundation engineering for expansive soils
fills a significant gap in the current literature by presenting coverage of the design and construction of foundations for
expansive soils written by an expert author team with nearly 70 years of combined industry experience this important new
work is the only modern guide to the subject describing proven methods for identifying and analyzing expansive soils and
developing foundation designs appropriate for specific locations expansive soils are found worldwide and are the leading
cause of damage to structural roads the primary problem that arises with regard to expansive soils is that deformations
are significantly greater than in non expansive soils and the size and direction of the deformations are difficult to predict
now foundation engineering for expansive soils gives engineers and contractors coverage of this subject from a design
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perspective rather than a theoretical one plus they ll have access to case studies covering the design and construction of
foundations on expansive salts from both commercial and residential projects provides a succinct introduction to the
basics of expansive soils and their threats includes information on both shallow and deep foundation design profiles soil
remediation techniques backed up with numerous case studies covers the most commonly used laboratory tests and site
investigation techniques used for establishing the physical properties of expansive soils if you re a practicing civil engineer
geotechnical engineer or contractor geologist structural engineer or an upper level undergraduate or graduate student of
one of these disciplines foundation engineering for expansive soils is a must have addition to your library of resources

more than ten years have passed since the first edition was published during that period there have been a substantial
number of changes in geotechnical engineering especially in the applications of foundation engineering as the world
population increases more land is needed and many soil deposits previously deemed unsuitable for residential housing or
other construction projects are now being used such areas include problematic soil regions mining subsidence areas and
sanitary landfills to overcome the problems associated with these natural or man made soil deposits new and improved
methods of analysis design and implementation are needed in foundation construction as society develops and living
standards rise tall buildings transportation facilities and industrial complexes are increasingly being built because of the
heavy design loads and the complicated environments the traditional design concepts construction materials methods and
equipment also need improvement further recent energy and material shortages have caused additional burdens on the
engineering profession and brought about the need to seek alternative or cost saving methods for foundation design and
construction

this book aims to introduce the principle and design of various foundations covering shallow foundations mat foundations
earth retaining structures excavations pile foundations and slope stability since the analysis and design of a foundation



Principles Of Foundation Engineering By B M Das

12 Principles Of Foundation Engineering By B M Das

are based on the soil properties under short term undrained or long term drained conditions the assessment of soil
properties from the geotechnical site investigation and the concept of drained or undrained soil properties are discussed
in the first two chapters foundation elements transfer various load combinations from the superstructure to the underlying
soils or rocks the load transfer mechanisms vertical stress or earth pressure distributions and failure modes of each
foundation type are clearly explained in this book after understanding the soil responses subjected to the loadings from
the foundation the design methods required factors of safety and improvement measures for each foundation type are
elaborated this book presents both theoretical explication and practical applications for readers to easily comprehend the
theoretical background design methods and practical applications and considerations each chapter provides relevant
exercise examples and a problem set for self practice the analysis methods introduced in the book can be applied in
actual analysis and design as they contain the most up to date knowledge of foundation design this book is suitable for
teachers and students to use in foundation engineering courses and engineers who are engaged in foundation design to
create a technically sound construction feasible and economical design of the foundation system

great strides have been made in the art of foundation design during the last two decades in situ testing site improvement
techniques the use of geogrids in the design of retaining walls modified aci codes and ground deformation modeling using
finite elements are but a few of the developments that have significantly advanced foundation engineering in recent years
what has been lacking however is a comprehensive reference for foundation engineers that incorporates these state of
the art concepts and techniques the foundation engineering handbook fills that void it presents both classical and state of
the art design and analysis techniques for earthen structures and covers basic soil mechanics and soil and groundwater
modeling concepts along with the latest research results it addresses isolated and shallow footings retaining structures
and modern methods of pile construction monitoring as well as stability analysis and ground improvement methods the
handbook also covers reliability based design and lrfd load resistance factor design concepts not addressed in most
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foundation engineering texts easy to follow numerical design examples illustrate each technique along with its unique
comprehensive coverage the clear concise discussions and logical organization of the foundation engineering handbook
make it the one quick reference every practitioner and student in the field needs

considering how structures interact with soil and building proper foundations is vital to ensuring public safety and to the
longevity of buildings understanding the strength and compressibility of subsurface soil is essential to the foundation
engineer the foundation engineering handbook second edition provides the fundamentals of  foundation engineering
needed by professional engineers and engineering students it presents both classical and state of the art design and
analysis techniques for earthen structures and examines the principles and design methods of foundation engineering
needed for design of building foundations embankments and earth retaining structures it covers basic soil mechanics and
soil and groundwater modeling concepts along with the latest research results what s new in the second edition adds
alternative  analytical  techniques  to  nearly  every  chapter  supplements  existing  material  with  new content  includes
additional applications in the state of the art such as unsaturated soil mechanics analysis of transient flow through soils
deep foundation construction monitoring based on thermal integrity profiling and updated ground remediation techniques
covers  reliability  based design  and lrfd  load  resistance  factor  design  concepts  not  addressed in  most  foundation
engineering texts provides more than 500 illustrations and over 1 300 equations the text serves as an ideal resource for
practicing foundation and geotechnical  engineers  as well  as  a  supplemental  textbook for  both  undergraduate and
graduate levels

gsp 198 honoring clyde n baker jr p e s e dist m asce contains 40 technical papers on the engineering design analysis
construction and monitoring of foundations
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instantaneous. This effortless process
matches with the human desire for fast
and uncomplicated access to the
treasures held within the digital library.

A critical aspect that distinguishes
news.xyno.online is its commitment to
responsible eBook distribution. The
platform vigorously adheres to
copyright laws, assuring that every
download Systems Analysis And
Design Elias M Awad is a legal and
ethical effort. This commitment
contributes a layer of ethical
complexity, resonating with the
conscientious reader who appreciates
the integrity of literary creation.

news.xyno.online doesn't just offer
Systems Analysis And Design Elias M

Awad; it cultivates a community of
readers. The platform offers space for
users to connect, share their literary
journeys, and recommend hidden
gems. This interactivity adds a burst of
social connection to the reading
experience, lifting it beyond a solitary
pursuit.

In the grand tapestry of digital
literature, news.xyno.online stands as
a vibrant thread that blends complexity
and burstiness into the reading
journey. From the nuanced dance of
genres to the quick strokes of the
download process, every aspect
reflects with the changing nature of
human expression. It's not just a
Systems Analysis And Design Elias M
Awad eBook download website; it's a
digital oasis where literature thrives,
and readers begin on a journey filled

with pleasant surprises.

We take joy in selecting an extensive
library of Systems Analysis And
Design Elias M Awad PDF eBooks,
meticulously chosen to cater to a
broad audience. Whether you're a fan
of classic literature, contemporary
fiction, or specialized non-fiction, you'll
discover something that captures your
imagination.

Navigating our website is a piece of
cake. We've crafted the user interface
with you in mind, ensuring that you
can effortlessly discover Systems
Analysis And Design Elias M Awad
and retrieve Systems Analysis And
Design Elias M Awad eBooks. Our
exploration and categorization
features are intuitive, making it simple
for you to discover Systems Analysis
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And Design Elias M Awad.

news.xyno.online is devoted to
upholding legal and ethical standards
in the world of digital literature. We
prioritize the distribution of Principles
Of Foundation Engineering By B M
Das that are either in the public
domain, licensed for free distribution,
or provided by authors and publishers
with the right to share their work. We
actively oppose the distribution of
copyrighted material without proper
authorization.

Quality: Each eBook in our assortment
is meticulously vetted to ensure a high
standard of quality. We intend for your
reading experience to be satisfying
and free of formatting issues.

Variety: We regularly update our
library to bring you the most recent
releases, timeless classics, and
hidden gems across fields. There's
always an item new to discover.

Community Engagement: We
appreciate our community of readers.
Interact with us on social media,
discuss your favorite reads, and
become in a growing community
committed about literature.

Regardless of whether you're a
enthusiastic reader, a student in
search of study materials, or an
individual exploring the realm of
eBooks for the very first time,
news.xyno.online is available to
provide to Systems Analysis And
Design Elias M Awad. Follow us on

this reading journey, and allow the
pages of our eBooks to take you to
new realms, concepts, and
experiences.

We understand the thrill of finding
something novel. That is the reason
we frequently refresh our library,
making sure you have access to
Systems Analysis And Design Elias M
Awad, acclaimed authors, and
concealed literary treasures. With
each visit, anticipate new opportunities
for your reading Principles Of
Foundation Engineering By B M Das.

Appreciation for opting for
news.xyno.online as your dependable
destination for PDF eBook downloads.
Joyful perusal of Systems Analysis
And Design Elias M Awad
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