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An introduction to the art and practice of design as applied to chemical processes and equipment. It is intended primarily as a text for
chemical engineering students undertaking the design projects that are set as part of undergraduate courses in chemical engineering in the
UK and USA. It has been written to complement the treatment of chemical engineering fundamentals given in Chemical Engineering volumes
1, 2 and 3. Examples are given in each chapter to illustrate the design methods presented.
Chemical Engineering Design is one of the best-known and most widely adopted texts available for students of chemical engineering. It
completely covers the standard chemical engineering final year design course, and is widely used as a graduate text. The hallmarks of this
renowned book have always been its scope, practical emphasis and closeness to the curriculum. That it is written by practicing chemical
engineers makes it particularly popular with students who appreciate its relevance and clarity. Building on this position of strength the fifth
edition covers the latest aspects of process design, operations, safety, loss prevention and equipment selection, and much more.
Comprehensive in coverage, exhaustive in detail, and supported by extensive problem sets at the end of each chapter, this is a book that
students will want to keep to hand as they enter their professional life. The leading chemical engineering design text with over 25 years of
established market leadership to back it up; an essential resource for the compulsory design project all chemical engineering students take in
their final year A complete and trusted teaching and learning package: the book offers a broader scope, better curriculum coverage, more
extensive ancillaries and a more student-friendly approach, at a better price, than any of its competitors Endorsed by the Institution of
Chemical Engineers, guaranteeing wide exposure to the academic and professional market in chemical and process engineering.
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 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.
In-depth Details on Piping Systems Filled with examples drawn from years of design and field experience, this practical guide offers
comprehensive information on piping installation, repair, and rehabilitation. All of the latest codes, standards, and specifications are included.
Piping Systems Manual is a hands-on design and engineering resource that explains the reasons behind the designs. You will get full
coverage of materials, components, calculations, specifications, safety, and much more. Hundreds of detailed illustrations make it easy to
understand the best practices presented in the book. Piping Systems Manual covers: ASME B31 piping codes Specifications and standards
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Materials of construction Fittings Valves and appurtenances Pipe supports Drafting practice Pressure drop calculations Piping project
anatomy Field work and start-up What goes wrong Special services Infrastructure Strategies for remote locations
Instant answers to your toughest questions on piping components and systems! It's impossible to know all the answers when piping
questions are on the table - the field is just too broad. That's why even the most experienced engineers turn to Piping Handbook, edited by
Mohinder L. Nayyar, with contribution from top experts in the field. The Handbook's 43 chapters--14 of them new to this edition--and 9 new
appendices provide, in one place, everything you need to work with any type of piping, in any type of piping system: design layout selection of
materials fabrication and components operation installation maintenance This world-class reference is packed with a comprehensive array of
analytical tools, and illustrated with fully-worked-out examples and case histories. Thoroughly updated, this seventh edition features revised
and new information on design practices, materials, practical applications and industry codes and standards--plus every calculation you need
to do the job.
With the encroachment of the Internet into nearly all aspects of work and life, it seems as though information is everywhere. However, there is
information and then there is correct, appropriate, and timely information. While we might love being able to turn to Wikipedia® for
encyclopedia-like information or search Google® for the thousands of links on a topic, engineers need the best information, information that is
evaluated, up-to-date, and complete. Accurate, vetted information is necessary when building new skyscrapers or developing new prosthetics
for returning military veterans While the award-winning first edition of Using the Engineering Literature used a roadmap analogy, we now
need a three-dimensional analysis reflecting the complex and dynamic nature of research in the information age. Using the Engineering
Literature, Second Edition provides a guide to the wide range of resources available in all fields of engineering. This second edition has been
thoroughly revised and features new sections on nanotechnology as well as green engineering. The information age has greatly impacted the
way engineers find information. Engineers have an effect, directly and indirectly, on almost all aspects of our lives, and it is vital that they find
the right information at the right time to create better products and processes. Comprehensive and up to date, with expert chapter authors,
this book fills a gap in the literature, providing critical information in a user-friendly format.

Bottom line: For a holistic view of chemical engineering design, this book provides as much, if not more, than any other
book available on the topic. --Extract from Chemical Engineering Resources review. Chemical Engineering Design is one
of the best-known and widely adopted texts available for students of chemical engineering. It deals with the application of
chemical engineering principles to the design of chemical processes and equipment. Revised throughout, this US edition
has been specifically developed for the US market. It covers the latest aspects of process design, operations, safety, loss
prevention and equipment selection, among others. Comprehensive in coverage, exhaustive in detail, it is supported by
extensive problems and a separate solutions manual for adopting tutors and lecturers. In addition, the book is widely
used by professions as a day-to-day reference. Provides students with a text of unmatched relevance for the Senior
Design Course and Introductory Chemical Engineering Courses Teaches commercial engineering tools for simulation
and costing Comprehensive coverage of unit operations, design and economics Strong emphasis on HS&E issues,
codes and standards, including API, ASME and ISA design codes and ANSI standards 108 realistic commercial design
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projects from diverse industries
Pipe Stress Analysis is analyzing the hot and large piping systems so that code stresses are not exceeded. Piping loads
on equipment nozzles should be calculated and compared with vendor allowable nozzle loads. This book gives basic
principles with examples for entry level and experienced engineers.
Now in its sixth edition, Pipeline Rules of Thumb Handbook has been and continues to be the standard resource for any
professional in the pipeline industry. A practical and convenient reference, it provides quick solutions to the everyday
pipeline problems that the pipeline engineer, contractor, or designer faces. Pipeline Rules of Thumb Handbook
assembles hundreds of shortcuts for pipeline construction, design, and engineering. Workable "how-to" methods, handy
formulas, correlations, and curves all come together in this one convenient volume. Save valuable time and effort using
the thousands of illustrations, photographs, tables, calculations, and formulas available in an easy to use format Updated
and revised with new material on project scoping, plastic pipe data, HDPE pipe data, fiberglass pipe, NEC tables,
trenching, and much more A book you will use day to day guiding every step of pipeline design and maintenance
A comprehensive and detailed reference guide on the integrity and safety of oil and gas pipelines, both onshore and
offshore Covers a wide variety of topics, including design, pipe manufacture, pipeline welding, human factors, residual
stresses, mechanical damage, fracture and corrosion, protection, inspection and monitoring, pipeline cleaning, direct
assessment, repair, risk management, and abandonment Links modern and vintage practices to help integrity engineers
better understand their system and apply up-to-date technology to older infrastructure Includes case histories with
examples of solutions to complex problems related to pipeline integrity Includes chapters on stress-based and strainbased design, the latter being a novel type of design that has only recently been investigated by designer firms and
regulators Provides information to help those who are responsible to establish procedures for ensuring pipeline integrity
and safety
This on-the-job resource is packed with all the formulas, calculations, and practical tips necessary to smoothly move gas
or liquids through pipes, assess the feasibility of improving existing pipeline performance, or design new systems.
Contents: Water Systems Piping * Fire Protection Piping Systems * Steam Systems Piping * Building Services Piping *
Oil Systems Piping * Gas Systems Piping * Process Systems Piping * Cryogenic Systems Piping * Refrigeration Systems
Piping * Hazardous Piping Systems * Slurry and Sludge Systems Piping * Wastewater and Stormwater Piping * Plumbing
and Piping Systems * Ash Handling Piping Systems * Compressed Air Piping Systems * Compressed Gases and
Vacuum Piping Systems * Fuel Gas Distribution Piping Systems
Power and Energy Engineering are important and pressing topics globally, covering issues such as shifting paradigms of
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energy generation and consumption, intelligent grids, green energy and environmental protection. The 11th Asia-Pacific
Power and Energy Engineering Conference (APPEEC 2019) was held in Xiamen, China from April 19 to 21, 2019.
APPEEC has been an annual conference since 2009 and has been successfully held in Wuhan (2009 & 2011), Chengdu
(2010 & 2017), Shanghai (2012 & 2014), Beijing (2013 & 2015), Suzhou (2016) and Guilin (2018), China. The objective
of APPEEC 2019 was to provide scientific and professional interactions for the advancement of the fields of power and
energy engineering. APPEEC 2019 facilitated the exchange of insights and innovations between industry and academia.
A group of excellent speakers have delivered keynote speeches on emerging technologies in the field of power and
energy engineering. Attendees were given the opportunity to give oral and poster presentations and to interface with
invited experts.
Pipeline Engineering ebook Collection contains 6 of our best-selling titles, providing the ultimate reference for every pipeline professional’s
library. Get access to over 3000 pages of reference material, at a fraction of the price of the hard-copy books. This CD contains the complete
ebooks of the following 6 titles: McAllister, Pipeline Rules of Thumb 6th Edition, 9780750678520 Muhlbauer, Pipeline Risk Management
Manual 3rd Edition, 9780750675796 Parker, Pipeline Corrosion & Cathodic Protection 3rd Edition, 9780872011496 Escoe, Piping & Pipeline
Assessment Guide V1, 9780750678803 Parisher, Pipe Drafting & Design 2nd Edition, 9780750674393 Farshad, Plastic Pipe Systems:
Failure Investigation and Diagnosis, 9781856174961 *Six fully searchable titles on one CD providing instant access to the ULTIMATE library
of engineering materials for pipeline professionals *3000 pages of practical and theoretical pipeline information in one portable package. *
Incredible value at a fraction of the cost of the print books
Transmission Pipeline Calculations and Simulations Manual is a valuable time- and money-saving tool to quickly pinpoint the essential
formulae, equations, and calculations needed for transmission pipeline routing and construction decisions. The manual’s three-part treatment
starts with gas and petroleum data tables, followed by self-contained chapters concerning applications. Case studies at the end of each
chapter provide practical experience for problem solving. Topics in this book include pressure and temperature profile of natural gas
pipelines, how to size pipelines for specified flow rate and pressure limitations, and calculating the locations and HP of compressor stations
and pumping stations on long distance pipelines. Case studies are based on the author’s personal field experiences Component to system
level coverage Save time and money designing pipe routes well Design and verify piping systems before going to the field Increase design
accuracy and systems effectiveness
This Piping Engineering Book is one-of-a-kind. This book is structured to raise the level of expertise in piping design and to improve the
competitiveness in the global markets. This course provides various piping system designs, development skills and knowledge of current
trends of plant layout. The students are given case studies to develop their professional approach. Piping Engineering is a specialized
discipline of Mechanical Engineering which covers the design of piping and layout of equipment's and process units in chemical,
petrochemical or hydrocarbon facilities. Piping Engineers are responsible for the layout of overall plant facilities, the location of equipment's
and process units in the plot and the design of the connected piping as per the applicable codes and standards to ensure safe operation of
the facilities for the design life. Piping can be defined as an assembly of piping components used to convey or distribute process fluid from
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one item of equipment to another in a process plant. The piping components that form a part of this assembly are pipes, fittings, flanges,
valves, piping specials, bolts and gaskets. This definition also includes pipe-supporting elements such as pipe shoes but does not include
support structures such as pipe racks, pipe sleepers and foundations. As per ASME B31.3, the piping designer is responsible to the owner for
assurance that the engineering design of the piping complies with the requirements of this code and any additonal requirements established
by the owner. Piping Engineering is a very important aspect of plant facility design and extends way beyond designing piping as per ASME
Codes. There are various ASME codes used for piping. Most of the plant facilities in the petrochemical and hydrocarbon industry will use
ASME B31.3 code for design of process piping. Every industrial plant has numerous piping systems that must function reliably and safely.
Piping systems are often easy to ignore or take lightly. However, industry around the world continuously experiences pipe failures, sometimes
with catastrophic results. Plant personnel expect piping systems that operate safely, and plant owners need piping systems that are reliable.
This course introduces the engineers, to the fundamental considerations, the evaluation criteria and the primary solutions in the design of
piping systems. The types of common failure modes are described, with the general approaches to determining if a piping system design is
adequate for operation. Pipe support types are described, and their normal applications. This is not a pipe stress analysis course, but is much
broader in context and only briefly introduces pipe stress analysis. This book is intended for those who interface with piping design,
maintenance and operation, and those who may be starting to work in piping engineering.
For mechanical and chemical engineers working for engineering construction as well as process manufacturing companies with responsibility
for plant layout, piping, and construction; and for engineering students. Based on the authors' collective 65 years of experience in the
engineering construction industry, this profusely illustrated, comprehensive guidebook presents tried-and-true workable methods and rules of
thumb for plant layout and piping design for the process industries. Content is organized and presented for quick-reference on- the-job or for
systematic study of specific topics. KEY TOPICS: Presents general concepts and principles of plant layout -- from basic terminology and input
requirements to deliverables; deals with specific pieces of equipment and their most efficient layout in the overall plant design configuration;
addresses the plant layout requirements for the most common process unit equipment; and considers the computerized tools that are now
available to help plant layout and piping designers.
Books on design of pipelines, and equipment such as pumps and compressors are available but almost none on the piping that carries fluid
to and fro. This practical, no-frills book offers complete coverage of piping practices and maintenance all in one place. Written by a
professional with 35 years of hands-on knowledge and experience in pipeline building, operating, and maintenance, this manual is designed
to be kept at the ready, on the shop floor. Maintenance engineers and managers will wonder how they've survived so long without it! Features
practical insight and valuable notes. Uses charts and spec sheets wherever necessary instead of calculations and formulas. Provides
problems, precautions, and troubleshooting tips. Extensive use of photos enables users to understand what they need to know.
This Handbook Provides All Aspects Of Piping Design Starting From Fluid Properties, Stress Analysis, Construction And Fabrication Details,
Compensating Methods For Thermal Expansion, Erection Etc. To Maintenance Of All Pipeworks Whether Underground Or Overhead,
Carrying Any Fluid Like Water, Oil, Air, Industrial Gases (Like Oxygen, Nitrogen, Acetylene Etc.), Steam And Slurry. All Theories, Tables,
Charts Etc. Connected With Fluid Flow Have Also Been Nicely Presented And Explained In Simple And Lucid Manner For Clear
Understanding Of The Subject By The User. Flexibility And Stress Analysis And Network Analysis Through Computer, Fortran Programming
With Solved Examples Are Some Of The Unique Features Which Will Provide Tremendous Confidence To The User.In Nutshell, The
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Handbook Is Very Comprehensive And Useful To Designers Working In The Field Of Pipework In Steel Plant, Fertilizer And Chemical
Industries, Petroleum Industries, Power Plants, Public Health Engineering Departments Etc. At The Same Time, It Is Also Useful To Fresh
Engineers Joining Industries For Improving Their Knowledge In The Field Of Fluid Transportation And Pipework.

Provides background information, historical perspective, and expert commentary on the ASME B31.3 Code requirements for
process piping design and construction. It provides the most complete coverage of the Code that is available today and is packed
with additional information useful to those responsible for the design and mechanical integrity of process piping.
Fluids -- Heat transfer -- Thermodynamics -- Mechanical seals -- Pumps and compressors -- Drivers -- Gears -- Bearings -- Piping
and pressure vessels -- Tribology -- Vibration -- Materials -- Stress and strain -- Fatigue -- Instrumentation -- Engineering
economics.
Inherently safer plants begin with the initial design. Here is where integrity and reliability can be built in at the lowest cost, and with
maximum effectiveness. This book focuses on process safety issues in the design of chemical, petrochemical, and hydrocarbon
processing facilities. It discusses how to select designs that can prevent or mitigate the release of flammable or toxic materials,
which could lead to a fire, explosion, or environmental damage. All engineers on the design team, the process hazard analysis
team, and those who make basic decisions on plant design, will benefit from its comprehensive coverage, its organization, and the
extensive references to literature, codes, and standards that accompany each chapter.
Piping and Pipeline Calculations Manual, Second Edition provides engineers and designers with a quick reference guide to
calculations, codes, and standards applicable to piping systems. The book considers in one handy reference the multitude of
pipes, flanges, supports, gaskets, bolts, valves, strainers, flexibles, and expansion joints that make up these often complex
systems. It uses hundreds of calculations and examples based on the author's 40 years of experiences as both an engineer and
instructor. Each example demonstrates how the code and standard has been correctly and incorrectly applied. Aside from advising
on the intent of codes and standards, the book provides advice on compliance. Readers will come away with a clear
understanding of how piping systems fail and what the code requires the designer, manufacturer, fabricator, supplier, erector,
examiner, inspector, and owner to do to prevent such failures. The book enhances participants' understanding and application of
the spirit of the code or standard and form a plan for compliance. The book covers American Water Works Association standards
where they are applicable. Updates to major codes and standards such as ASME B31.1 and B31.12 New methods for calculating
stress intensification factor (SIF) and seismic activities Risk-based analysis based on API 579, and B31-G Covers the Pipeline
Safety Act and the creation of PhMSA
This title made available for the first time an adequately organized, comprehensive analytical method for evaluating the stresses,
reactions and deflections in an irregular piping system in space, unlimited as to the character, location or number of concentrated
loadings or restraints. Profusely illustrated and meticulously detailed. ?This title made available for the first time an adequately
organized, comprehensive analytical method for evaluating the stresses, reactions and deflections in an irregular piping system in
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space, unlimited as to the character, location or number of concentrated loadings or restraints. Profusely illustrated and
meticulously detailed.
The Planning Guide to Piping Design, Second Edition, covers the entire process of managing and executing project piping
designs, from conceptual to mechanical completion, also explaining what roles and responsibilities are required of the piping lead
during the process. The book explains proven piping design methods in step-by-step processes that cover the increasing use of
new technologies and software. Extended coverage is provided for the piping lead to manage piping design activities, which
include supervising, planning, scheduling, evaluating manpower, monitoring progress and communicating the piping design. With
newly revised chapters and the addition of a chapter on CAD software, the book provides the mentorship for piping leads,
engineers and designers to grasp the requirements of piping supervision in the modern age. Provides essential standards,
specifications and checklists and their importance in the initial set-up phase of piping project’s execution Explains and provides
real-world examples of key procedures that the piping lead can use to monitor progress Describes project deliverables for both
small and complex size projects Offers newly revised chapters including a new chapter on CAD software
Here's the ideal tool if you're looking for a flexible, straightforward analysis system for your everyday design and operations
decisions. This new third edition includes sections on stations, geographical information systems, "absolute" versus "relative" risks,
and the latest regulatory developments. From design to day-to-day operations and maintenance, this unique volume covers every
facet of pipeline risk management, arguably the most important, definitely the most hotly debated, aspect of pipelining today. Now
expanded and updated, this widely accepted standard reference guides you in managing the risks involved in pipeline operations.
You'll also find ways to create a resource allocation model by linking risk with cost and customize the risk assessment technique to
your specific requirements. The clear step-by-step instructions and more than 50 examples make it easy. This edition has been
expanded to include offshore pipelines and distribution system pipelines as well as cross-country liquid and gas transmission
pipelines. The only comprehensive manual for pipeline risk management Updated material on stations, geographical information
systems, "absolute" versus "relative" risks, and the latest regulatory developments Set the standards for global pipeline risk
management
Details the proper methods to assess, prevent, and reduce corrosion in the oil industry using today's most advanced technologies
This book discusses upstream operations, with an emphasis on production, and pipelines, which are closely tied to upstream
operations. It also examines protective coatings, alloy selection, chemical treatments, and cathodic protection—the main means of
corrosion control. The strength and hardness levels of metals is also discussed, as this affects the resistance of metals to
hydrogen embrittlement, a major concern for high-strength steels and some other alloys. It is intended for use by personnel with
limited backgrounds in chemistry, metallurgy, and corrosion and will give them a general understanding of how and why corrosion
occurs and the practical approaches to how the effects of corrosion can be mitigated. Metallurgy and Corrosion Control in Oil and
Gas Production, Second Edition updates the original chapters while including a new case studies chapter. Beginning with an
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introduction to oilfield metallurgy and corrosion control, the book provides in-depth coverage of the field with chapters on:
chemistry of corrosion; corrosive environments; materials; forms of corrosion; corrosion control; inspection, monitoring, and
testing; and oilfield equipment. Covers all aspects of upstream oil and gas production from downhole drilling to pipelines and
tanker terminal operations Offers an introduction to corrosion for entry-level corrosion control specialists Contains detailed
photographs to illustrate descriptions in the text Metallurgy and Corrosion Control in Oil and Gas Production, Second Edition is an
excellent book for engineers and related professionals in the oil and gas production industries. It will also be an asset to the entrylevel corrosion control professional who may have a theoretical background in metallurgy, chemistry, or a related field, but who
needs to understand the practical limitations of large-scale industrial operations associated with oil and gas production.
The integrity of a piping system depends on the considerations and principles used in design, construction, and maintenance of
the system. Piping systems are made of many components such as pipes, flanges, supports, gaskets, bolts, valves, strainers,
flexibles, and expansion joints. These components can be made in a variety of materials, in different types and sizes, and may be
manufactured to common national standards or according a manufacturers proprietary item. This book provides engineers and
designers with a ?quick reference guide? to the calculations, codes, and standards. The lack of commentary, or historical
perspective, regarding the codes and standards requirements for piping design and construction is an obstacle to the designer,
manufacturer, fabricator, supplier, erector, examiner, inspector, and owner who want to provide a safe and economical piping
system. An intensive manual, this book will utilize hundreds of calculation and examples based on of 40 years of personal
experiences of the author as both an engineer and instructor. Each example demonstrates how the code and standard has been
correctly and incorrectly applied. This book is a ?no nonsense? guide to the principle intentions of the codes or standards and
provides advice on compliance. After using this book the reader should come away with a clear understanding of how piping
systems fail and what the code requires the designer, manufacturer, fabricator, supplier, erector, examiner, inspector, and owner
to do to prevent such failures. The focus of the book is to enhance participants? understanding and application of the spirit of the
code or standard and form a plan for compliance. The book is enhanced by a multitude of calculations to assist in problem solving,
directly applying the rules and equations for specific design and operating conditions to illustrate correct applications. Each
calculation is based on a specific code. The major codes covered in the book are: American Society of Mechanical Engineers ?
B31.3 - 2002 - Process Piping ? B31.8 - 2003 - Gas Transmission and Distribution Piping Systems ? B31.8S - 2001 - 2002 Managing System Integrity of Gas Pipelines ? B31.4 - 2002 - Pipeline Transportation Systems for Liquid Hydrocarbons and Other
Liquids ? B16.34 - 2004 Valves Flanged, Threaded and Welding End American Petroleum Institute ? API SPEC 6D - Specification
for Pipeline Valves. ? API 526 - Flanged Steel Pressure Relief Valves. ? API 527 - Seat Tightness of Pressure Relief Valves
R(2002). ? ANSI/API STD 594 - Check Valves: Flanged, Lug, Wafer and Butt-welding. ? API 598 - Valve Inspection and Testing.
The book covers American Water Works Association standards where they are applicable. Utilizes hundreds of calculation and
examples Guide to the principle intentions of the codes Easy to follow advice on code compliance Directly applies equations for
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specific design
An up-to-date and practical reference book on piping engineering and stress analysis, this book emphasizes three main concepts:
using engineering common sense to foresee a potential piping stress problem, performing the stress analysis to confirm the
problem, and lastly, optimizing the design to solve the problem. Systematically, the book proceeds from basic piping flexibility
analyses, springer hanger selections, and expansion joint applications, to vibration stress evaluations and general dynamic
analyses. Emphasis is placed on the interface with connecting equipment such as vessels, tanks, heaters, turbines, pumps and
compressors. Chapters dealing with discontinuity stresses, special thermal problems and cross-country pipelines are also
included. The book is ideal for piping engineers, piping designers, plant engineers, and mechanical engineers working in the
power, petroleum refining, chemical, food processing, and pharmaceutical industries. It will also serve as a reference for engineers
working in building and transportation services. It can be used as an advance text for graduate students in these fields.
Published by the Plastics Pipe Institute (PPI), the Handbook describes how polyethylene piping systems continue to provide
utilities with a cost-effective solution to rehabilitate the underground infrastructure. The book will assist in designing and installing
PE piping systems that can protect utilities and other end users from corrosion, earthquake damage and water loss due to leaky
and corroded pipes and joints.
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