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ASD/LRFD: Examples, structural wood design solved example
problems

The bestselling step-by-step framing guide—updated and expanded to meet 2018
codes and standards Complete Book of Framing, Second Edition—Updated and
Expanded is a comprehensive guide to rough carpentry and framing, written by an
expert with over forty years of framing experience. This book guides the reader
through step-by-step framing instructions for floors, walls, roofs, door and window
openings, and stairs. Hundreds of full-color illustrations and photos enable novice
and professional framers to understand and master framing techniques. This
Updated and Expanded Second Edition includes the framing techniques of the
2018 International Building Code (IBC), International Residential Code (IRC), and
updated OSHA rules. It also includes new coverage of today's electric tools, wind
and earthquake framing, medical and physiological factors of framing, and a
revised safety chapter. Builders will find information on nailing patters, overall
layout, engineered wood patterns, and green framing. In addition, the book offers
readers tools and techniques for preparing for a job and managing a team. This
Second Edition—Updated and Expanded: Includes hundreds of full-color
illustrations depicting step-by-step framing techniques Offers guidance on today's
electric tools and structural enhancements for natural disasters Features a revised
chapter on safety to reflect the medical and physiological factors of framing Meets
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the framing techniques of the 2018 International Building Code (IBC), International
Residential Code (IRC), and Occupational Safety and Health Administration (OSHA)
standards Complete Book of Framing: An lllustrated Guide for Residential
Construction, Second Edition—Updated and Expanded is an excellent resource for
framers, carpenters, and contractors of all experience levels. Framer-friendly tips
throughout the book show how to complete framing tasks efficiently and
effectively.

Design and Construction of Wood Framed Buildings

Virtually every question on designing wood structures and wood components is
answered in this massive, one-stop resource. Revised to include the 1997 National
Design Specifications (NDS) for wood construction, it discusses the basic
engineering properties of wood and provides design procedures, design equations,
and many examples, many of which are updated to reflect changes in Allowable
Stress Design (ASD). 340 illus.

Design of Wood Structures - ASD

* The best-selling text and reference on wood structure design * Incorporates the
latest National Design Specifications, the 2003 International Building Code and the
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latest information on wind and seismic loads

Structural Concrete

A comprehensive guide to bridge design Bridge Design - Concepts and Analysis
provides a uniqgue approach, combining the fundamentals of concept design and
structural analysis of bridges in a single volume. The book discusses design
solutions from the authors’ practical experience and provides insights into
conceptual design with concrete, steel or composite bridge solutions as
alternatives. Key features: Principal design concepts and analysis are dealt with in
a unified approach. Execution methods and evolution of the static scheme during
construction are dealt with for steel, concrete and composite bridges. Aesthetics
and environmental integration of bridges are considered as an issue for concept
design. Bridge analysis, including modelling and detail design aspects, is discussed
for different bridge typologies and structural materials. Specific design verification
aspects are discussed on the basis of present design rules in Eurocodes. The book
is an invaluable guide for postgraduate students studying bridge design, bridge
designers and structural engineers.

2012 Wood Design Package
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Reliability of Structures enables both students and practising engineers to
appreciate how to value and handle reliability as an important dimension of
structural design. It discusses the concepts of limit states and limit state functions,
and presents methodologies for calculating reliability indices and calibrating partial
safety factors. It also supplies information on the probability distributions and
parameters used to characterize both applied loads and member resistances. This
revised and extended second edition contains more discussions of US and
international codes and the issues underlying their development. There is
significant revision and expansion of the discussion on Monte Carlo simulation,
along with more examples. The book serves as a textbook for a one-semester
course for advanced undergraduates or graduate students, or as a reference and
guide to consulting structural engineers. Its emphasis is on the practical
applications of structural reliability theory rather than the theory itself.
Consequently, probability theory is treated as a tool, and enough is given to show
the novice reader how to calculate reliability. Some background in structural
engineering and structural mechanics is assumed. A solutions manual is available
upon qualifying course adoption.

Bridge Design

The prime purpose of this book is to serve as a design is of considerable value in

helping the classroom text for the erg)gin&%gring or architec student make the
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transition from the often sim ture student. It will, however, also be useful to plistic
classroom exercises to problems of the designers who are already familiar with
design real world. Problems for solution by the student in other materials (steel,
concrete, masonry) but follow the same idea. The first problems in each need to
strengthen, refresh, or update their capa subject are the usual textbook-type
problems, bility to do structural design in wood. Design but in most chapters these
are followed by prob principles for various structural materials are lems requiring
the student to make structural similar, but there are significant differences.
planning decisions as well. The student may be This book shows what they are.
required, given a load source, to find the magni The book has features that the
authors believe tude of the applied loads and decide upon a set it apart from other
books on wood structural grade of wood. Given a floor plan, the student design.
One of these is an abundance of solved may be required to determine a layout of
struc examples. Another is its treatment of loads. This tural members. The authors
have used most of book will show how actual member loads are the problems in
their classes, so the problems computed. The authors have found that students,
have been tested.

Structural Steel Design

The ASD/LRFD Manual contains design information for structural lumber, glued

laminated timber, structural-use panels,/shear walls and diaphragms, poles and
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piles, I-joists, structural composite lumber, metal plate connected wood trusses,
and pre-engineered metal connectors. Over 40 details are included in the chapter
on connections. A comprehensive chapter on fire design includes fire rated wall
and floor assemblies for solid sawn lumber, I-joists, and trusses.

Introductory Soil Mechanics and Foundations

The Structural Depth Reference Manual prepares you for the structural depth
section of the Civil PE exam. It provides a concise, yet comprehensive review of the
structural depth section exam topics and highlights the most useful equations in
the exam-adopted codes and standards. Solving methods--including ASD and LRFD
for steel, strength design for concrete, and ASD for timber and masonry--are
thoroughly explained. Throughout the book, cross references connect concepts and
point you to additional relevant tables, figures, equations, and codes. More than 95
example problems demonstrate the application of concepts and equations. Each
chapter includes practice problems so you can solve exam-like problems, and the
step-by-step solutions allow you to check your solution approach. A thorough index
directs you to the codes and concepts you will need during the exam. Topics
Covered Design of Reinforced Masonry Design of Wood Structures Foundations
Prestressed Concrete Design Reinforced Concrete Design Structural Steel Design
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Structural Depth Reference Manual for the Civil PE Exam

The leading wood design reference—thoroughly revised with the latest codes and
data Fully updated to cover the latest techniques and standards, the eighth edition
of this comprehensive resource leads you through the complete design of a wood
structure following the same sequence used in the actual design/construction
process. Detailed equations, clear illustrations, and practical design examples are
featured throughout the text. This up-to-date edition conforms to both the 2018
International Building Code (IBC) and the 2018 National Design Specification for
Wood Construction (NDS). Design of Wood Structures-ASD/LRFD, Eighth Edition,
covers: * Wood buildings and design criteria « Design loads ¢ Behavior of
structures under loads and forces ¢ Properties of wood and lumber grades °
Structural glued laminated timber « Beam design and wood structural panels °
Axial forces and combined loading * Diaphragms and shearwalls « Wood and
nailed connections ¢ Bolts, lag bolts, and other connectors « Connection details
and hardware * Diaphragm-to-shearwall anchorage * Requirements for seismically
irregular structures * Residential buildings with wood light frames

Wood Engineering and Construction Handbook

This fourth edition of the text incorporates changes and additions to the major
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codes concerning the use of wood in building design. The focus of the new sections
of the text will be on Allowable Stress Design (ASD).

Reliability of Structures, Second Edition

THE DEFINITIVE DESIGN AND CONSTRUCTION INDUSTRY SOURCE FOR BUILDING
WITH WOOD— NOW IN A THOROUGHLY UPDATED SIXTH EDITION Since its first
publication in 1966, Timber Construction Manual has become the essential design
and construction industry resource for building with structural glued laminated
timber. Timber Construction Manual, Sixth Edition provides architects, engineers,
contractors, educators, and related professionals with up-to-date information on
engineered timber construction, including the latest codes, construction methods,
and authoritative design recommendations. Content has been reorganized to flow
easily from information on wood properties and applications to specific design
considerations. Based on the most reliable technical data available, this edition has
been thoroughly revised to encompass: A thorough update of all recommended
design criteria for timber structural members, systems, and connections An
expanded collection of real-world design examples supported with detailed
schematic drawings New material on the role of glulam in sustainable building
practices The latest design and construction codes, including the 2012 National
Design Specification for Wood Construction, AITC 117-2010, and examples
featuring ASCE 7-10 and IBC 2009 More cross-referencing to other available AITC
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standards on the AITC website Since 1952, the AMERICAN INSTITUTE OF TIMBER
CONSTRUCTION has been the national technical trade association of the structural
glued laminated timber industry. AITC-recommended building and design codes for
wood-based structures are considered authoritative in the United States building
industry.

Design of Wood Structures ASD

Welded structural connections have long been used in the construction of
buildings, bridges, and other structures. This manual is published for guidance and
challenge to architects, structural engineers, fabricators and contractors as well
educate for these professions. lllustrated with drawings and photographs. (jvl).

Minimum Design Loads for Buildings and Other Structures

A COMPLETE GUIDE TO THE DESIGN OF STEEL STRUCTURES Steel Structures
Design: ASD/LRFD introduces the theoretical background and fundamental basis of
steel design and covers the detailed design of members and their connections.
This in-depth resource provides clear interpretations of the American Institute of
Steel Construction (AISC) Specification for Structural Steel Buildings, 2010 edition,
the American Society of Civil Engineers (ASCE) Minimum Design Loads for Buildings
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and Other Structures, 2010 edition, and the International Code Council (ICC)
International Building Code, 2012 edition. The code requirements are illustrated
with 170 design examples, including concise, step-by-step solutions. Coverage
includes: Steel buildings and design criteria Design loads Behavior of steel
structures under design loads Design of steel structures under design loads Design
of steel beams in flexure Design of steel beams for shear and torsion Design of
compression members Stability of frames Design by inelastic analysis Design of
tension members Design of bolted and welded connections Plate girders
Composite construction

Timber Construction Manual

A Complete Guide to Masonry Materials and Structural Design Written by the
former chair of the Masonry Standards Joint Committee (MSJC), this authoritative
volume covers the design of masonry structures using the 2009 International
Building Code and the 2008 MSJC Code and Specification. Masonry Structural
Design emphasizes the strength design of masonry and includes allowable-stress
provisions. Innovations such as autoclaved aerated concrete masonry (AAC) are
also discussed. Real-world case studies featuring a low-rise building with reinforced
concrete masonry and a four-story building with clay masonry illustrate the
techniques presented in this comprehensive resource. Coverage includes: Basic

structural behavior and design of Iow-rise/, bearing wall buildings Materials used in
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masonry construction Code basis for structural design of masonry buildings,
including seismic design Introduction of MSJC treatment of structural design
Strength design of reinforced and unreinforced masonry elements Allowable-stress
design of reinforced and unreinforced masonry elements Comparison of design by
the allowable-stress approach versus the strength approach Lateral load analysis
of shear wall structure Design and detailing of floor and roof diaphragms

Structural Timber Design

No architect’s education would be complete without a basic understanding of how
structures respond to the action of forces and how these forces affect the
performance of various building material (wood, steel, concrete, etc.). In continous
publication for over 60 years, this standard guide to structural design with wood
has now been updated to include current design practices, standards, and
consideration of new wood products. Now covering the LRFD method of structural
design in addition to the ASD method, expanded treatment of wood products
besides sawn lumber, and with more examples and exercise problems, this edition
stands as a valuable resource that no architect or builder should be without. The
Parker/Ambrose Series of Simplified Design Guides has been providing students
with simple, concise solutions to common structural and environmental design
problems for more than seven decades.
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Structural Wood Design

This is the most comprehensive introductory graduate or advanced undergraduate
text in fluid mechanics available. It builds from the fundamentals, often in a very
general way, to widespread applications to technology and geophysics. In most
areas, an understanding of this book can be followed up by specialized
monographs and the research literature. The material added to this new edition
will provide insights gathered over 45 years of studying fluid mechanics. Many of
these insights, such as universal dimensionless similarity scaling for the laminar
boundary layer equations, are available nowhere else. Likewise for the generalized
vector field derivatives. Other material, such as the generalized stream function
treatment, shows how stream functions may be used in three-dimensional flows.
The CFD chapter enables computations of some simple flows and provides entrée
to more advanced literature. *New and generalized treatment of similar laminar
boundary layers. *Generalized treatment of streamfunctions for three-dimensional
flow . *Generalized treatment of vector field derivatives. *Expanded coverage of
gas dynamics. *New introduction to computational fluid dynamics. *New
generalized treatment of boundary conditions in fluid mechanics. *Expanded
treatment of viscous flow with more examples.

Reinforced Concrete Design
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Structural Wood Design Solved Example Problems is intended to aid instruction on
structural design of wood structures using both allowable stress design and load
and resistance factor design. Forty example problems allow direct side-by-side
comparison of ASD and LRFD for wood structures.

Structure for Architects

* Reflects recent changes in the model building codes and in the MBMA (Metal
Building Manual Association) manual * New review questions after each chapter *
Revised data on insulation necessary to meet the new energy codes * New
material on renovations of primary frames, secondary members, roofing, and walls

Steel Structures Design: ASD/LRFD

A Complete Guide to Solving Lateral Load Path Problems The Analysis of Irregular
Shaped Structures: Diaphragms and Shear Walls explains how to calculate the
forces to be transferred across multiple discontinuities and reflect the design
requirements on construction documents. Step-by-step examples offer progressive
coverage, from basic to very advanced illustrations of load paths in complicated
structures. The book is based on the 2009 International Building Code, ASCE/SEI
7-05, the 2005 Edition of the National Design Specification for Wood Construction,
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and the 2008 Edition of the Special Design Provisions for Wind and Seismic
(SDPWS-08). COVERAGE INCLUDES: Code sections and analysis Diaphragm basics
Diaphragms with end horizontal offsets Diaphragms with intermediate offsets
Diaphragms with openings Open front and cantilever diaphragms Diaphragms with
vertical offsets Complex diaphragms with combined openings and offsets Standard
shear walls Shear walls with openings Discontinous shear walls Horizontally offset
shear walls The portal frame Rigid moment-resisting frame walls--the frame
method of analysis

Masonry Structural Design

* The best-selling text and reference on wood structure design * Incorporates the
latest National Design Specifications, the 2003 International Building Code and the
latest information on wind and seismic loads

Steel Design

Structural Timber Design is a comprehensive textbook that provides students of
building and civil engineering courses with a wealth of information and in-depth
guidance on design methods to the recently revised BS 5268 : Part 2 and the
proposed Eurocode 5. It is also an invaluable reference source and design aid for
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practising engineers and architects. The text provides a step-by-step approach to
the design of all the most commonly used timber elements and connections
(illustrated by detailed work examples), and encourages the use of computers to
carry out design calculations. | t covers the characteristics of timber; a review of BS
5268: Part 2 and its requirements; the design of beams and columns of solid, glued
laminated and composite sections and mechanical and glued timber connections.
The book also reviews the proposed Eurocode 5 and its limit states requirements,
including the design of flexural and axially loaded members and connections.

The Analysis of Irregular Shaped Structures Diaphragms and
Shear Walls

Structure for Architects: A Case Study in Steel, Wood, and Reinforced Concrete
Design is a sequel to the authors’ first text, Structure for Architects: A Primer,
emphasizing the conceptual understanding of structural design in simple language
and terms. This book focuses on structural principles applied to the design of
typical structural members—a beam, a girder, and a column—in a diagrammatic
frame building. Through the application of a single Case Study across three key
materials, the book illustrates the theory, principles, and process of structural
design. The Case Study progresses step-by-step for each material, from
determining tributary areas and loads through a member's selection and design.
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The book addresses the frequent disparity between the way architects and
engineers perceive and process information, with engineers focusing on technical
aspects and architects focusing on visual concepts. Structure for Architects: A Case
Study in Steel, Wood, and Reinforced Concrete Design presents readers with an
understanding of fundamental engineering principles through a uniquely thematic
Case Study. Focusing on the conceptual understanding of structural design, this
book will be of interest to architecture students and professionals looking to
understand the application of structural principles in relation to steel, wood, and
concrete design.

Design of Wood Structures - ASD

Wood is the major building material in residential structures. This work reflects the
2006 Building Code, NDS standards, and ASCE load standard. It is aimed at civil
engineers and architects, and students.

Metal Building Systems Design and Specifications 2/E

Structural Steel Design, Third Edition is a simple, practical, and concise guide to
structural steel design - using the Load and Resistance Factor Design (LRFD) and
the Allowable Strength Design (ASD) methods -- that equips the reader with the
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necessary skills for designing real-world structures. Civil, structural, and
architectural engineering students intending to pursue careers in structural design
and consulting engineering, and practicing structural engineers will find the text
useful because of the holistic, project-based learning approach that bridges the
gap between engineering education and professional practice. The design of each
building component is presented in a way such that the reader can see how each
element fits into the entire building design and construction process. Structural
details and practical example exercises that realistically mirror what obtains in
professional design practice are presented. Features: - Includes updated
content/example exercises that conform to the current codes (ASCE 7, ANSI/AISC
360-16, and IBC) - Adds coverage to ASD and examples with ASD to parallel those
that are done LRFD - Follows a holistic approach to structural steel design that
considers the design of individual steel framing members in the context of a
complete structure.

Complete Book of Framing

The book introduces all the aspects needed for the safe and economic design and
analysis of connections using bolted joints in steel structures. This is not treated
according to any specific standard but making comparison among the different
norms and methodologies used in the engineering practice, e.g. Eurocode, AISC,

DIN, BS. Several examples are soIvegI aqgmillustrated in detail, giving the reader all
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the tools necessary to tackle also complex connection design problems. The book
is introductory but also very helpful to advanced and specialist audiences because
it covers a large variety of practice demands for connection design. Parts that are
not taken to an advanced level are seismic design, welds, interaction with other
materials (concrete, wood), and cold formed connections./p

Design of Welded Structures

Emphasizing a conceptual understanding of concrete design and analysis, this
revised and updated edition builds the student’s understanding by presenting
design methods in an easy to understand manner supported with the use of
numerous examples and problems. Written in intuitive, easy-to-understand
language, it includes Sl unit examples in all chapters, equivalent conversion factors
from US customary to Sl throughout the book, and Sl unit design tables. In
addition, the coverage has been completely updated to reflect the latest ACI
318-11 code.

Simplified Design of Wood Structures

Simplified Design of Wood Structures
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Third Printing, incorporating errata, Supplement 1, and expanded commentary,
2013.

Fluid Mechanics

THE DEFINITIVE WOOD STRUCTURE DESIGN GUIDE -- FULLY UPDATED Thoroughly
revised to incorporate the latest codes and standards, the seventh edition of this
comprehensive resource leads you through the complete design of a wood
structure following the same sequence of materials and elements used in actual
design. Detailed equations, clear illustrations, and practical design examples are
featured throughout the text. THIS NEW EDITION: Conforms to the 2012
International Building Code (IBC) Addresses the new 2012 National Design
Specification for Wood Construction (NDS) Contains dual-format Allowable Stress
Design/Load and Resistance Factor Design (ASD/LRFD) specifications, equations,
and problems Includes ASCE/SEI 7-10 load provisions DESIGN OF WOOD
STRUCTURES--ASD/LRFD, SEVENTH EDITION, COVERS: Wood buildings and design
criteria Design loads Behavior of structures under loads and forces Properties of
wood and lumber grades Structural glued laminated timber Beam design Axial
forces and combined loading Wood structural panels Diaphragms Shearwalls Wood
connections Nailed connections Bolts, lag bolts, and other connectors Connection
details and hardware Diaphragm-to-shearwall anchorage Advanced topics in lateral

force design
Page 20/27



CodeMaster Structural Wood Design ASD/LRFD (2015 IBC, ASCE
7-10, 2015 NDS)

Design of Wood Structures-ASD/LRFD

STEEL DESIGN covers the fundamentals of structural steel design with an emphasis
on the design of members and their connections, rather than the integrated design
of buildings. The book is designed so that instructors can easily teach LRFD, ASD,
or both, time-permitting. The application of fundamental principles is encouraged
for design procedures as well as for practical design, but a theoretical approach is
also provided to enhance student development. While the book is intended for
junior-and senior-level engineering students, some of the later chapters can be
used in graduate courses and practicing engineers will find this text to be an
essential reference tool for reviewing current practices. Important Notice: Media
content referenced within the product description or the product text may not be
available in the ebook version.

Wood Designh Package: Manual for engineered wood
construction
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This practical guide provides a graphic medium of communication between
architects, engineers, contractors, and students engaged in the design and
construction of wood framed buildings. An important tool for translating design
calculations into practical field applications which meet building codes. lllustrations
and index included.

Open-Channel Flow

Open Channel Flow, 2nd edition is written for senior-level undergraduate and
graduate courses on steady and unsteady open-channel flow. The book is
comprised of two parts: Part | covers steady flow and Part Il describes unsteady
flow. The second edition features considerable emphasis on the presentation of
modern methods for computer analyses; full coverage of unsteady flow; inclusion
of typical computer programs; new problem sets and a complete solution manual
for instructors.

Rethinking Wood

Structural Design in Wood

Page 22/27



For courses in reinforced concrete. A practitioner's guide to reinforced concrete
design Reinforced Concrete Design integrates current building and material codes
with realistic examples to give readers a practical understanding of this field and
the work of its engineers. Using a step-by-step solution format, the text takes a
fundamental, active-learning approach to analyzing the design, strength, and
behavior of reinforced concrete members and simple reinforced concrete structural
systems. Content throughout the 9th edition conforms to the latest version of
ACI-318 Code. It expands discussion of several common design elements and
practice issues, and includes more end-of-chapter problems reflecting real-world
design projects.

Design and Analysis of Connections in Steel Structures

This text provides a concise and practical guide to timber design, using both the
Allowable Stress Design and the Load and Resistance Factor Design methods. It
suits students in civil, structural, and construction engineering programs as well as
engineering technology and architecture programs, and also serves as a valuable
resource for the practicing engineer. The examples based on real-world design
problems reflect a holistic view of the design process that better equip the reader
for timber design in practice. This new edition now includes the LRFD method with
some design examples using LRFD for joists, girders and axially load members. is
based on the 2015 NDS and 2015 IBC model code. includes a more in-depth

Page 23/27



discussion of framing and framing systems commonly used in practice, such as,
metal plate connected trusses, rafter and collar tie framing, and pre-engineered
framing. includes sample drawings, drawing notes and specifications that might
typically be used in practice. includes updated floor joist span charts that are more
practical and are easy to use. includes a chapter on practical considerations
covering topics like flitch beams, wood poles used for footings, reinforcement of
existing structures, and historical data on wood properties. includes a section on
long span and high rise wood structures includes an enhanced student design
project

Structural Wood Design

Advances in the materials and the digitalization of architecture bring about new
methods in design and construction. Whereas traditional timber construction
consists of pre-cut and pre-assembled timber sections, modern timber buildings
today consist of elaborate wood-based materials. Owing to their flexibility and
good properties in terms of building physics and ecology, these wood-based
materials are ideal for computer-aided building component production. Fifteen
case examples from research, teaching, and practical applications provide inspiring
insights into the potential of formable wood-based materials and digital design:
Woven Wood, Wood Foam, Living Wood and Organic Joints, Timber Joints for

Robotic Building Processes, EfficiencFi>es 2cgufz)Nood, Designing with Tree Form.
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Principles of Structural Design

Solid, Accessible Coverage of the Basics of Wood Structure Design This invaluable
guide provides a complete and practical introduction to the design of wood
structures for buildings. Written to be easily understood by readers with limited
experience in engineering mechanics, structural analysis, or advanced
mathematics, the book includes: A comprehensive review of structural properties,
including density, elasticity, defects, lumber gradings, and use classification A
straightforward discussion of design methods and criteria—stress, strength, design
values, loading, bracing, and more Extensive material on wood sections, from
beam functions, behavior, and design to wood decks and wood columns
Information based on current industry standards and construction practices Many
building design examples, plus helpful study aids and references Equally suited to
classroom use or independent study, Simplified Design of Wood Structures, Fifth
Edition is a superb resource for aspiring and practicing architects and engineers.

Design of Wood Structures- ASD/LRFD, Eighth Edition

Timber, steel, and concrete are common engineering materials used in structural
design. Material choice depends upon the type of structure, availability of material,
and the preference of the designer. The design practices the code requirements of
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each material are very different. In this updated edition, the elemental designs of
individual components of each material are presented, together with theory of
structures essential for the design. Numerous examples of complete structural
designs have been included. A comprehensive database comprising materials
properties, section properties, specifications, and design aids, has been included to
make this essential reading.

Design of Wood Structures-ASD/LRFD

Design provisions in the NDS are integral with design values in the NDS
Supplement. As such, it is not appropriate to mix design values and provisions
from different editions of the NDS. For example, the 2001 NDS Supplement
contains increased shear design values for sawn lumber to reflect changes in ASTM
D245 and provisions of the 2001 NDS were revised to address these increases.
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