AISC STEEL CONSTRUCTION MANUAL TABLE 14 2

AISC STeeL CoNsTRUCTION MANUAL TABLE 14-2: A DETAILED GUIDE TO SHEAR STRENGTH AND DESIGN

AISC STEEL CONSTRUCTION MANUAL TABLE 14 2 IS A FUNDAMENTAL RESOURCE FOR STRUCTURAL ENGINEERS AND DESIGNERS
WORKING WITH STEEL CONSTRUCTION. THIS TABLE PLAYS A CRUCIAL ROLE IN UNDERSTANDING THE SHEAR STRENGTH OF STEEL
MEMBERS, WHICH IS ESSENTIAL FOR ENSURING THE SAFETY, STABILITY, AND PERFORMANCE OF STEEL STRUCTURES. \WHETHER YOU
ARE DESIGNING BEAMS, COLUMNS, OR VARIOUS STEEL COMPONENTS, FAMILIARITY WITH TABLE 14-2 CAN HELP STREAMLINE THE
DESIGN PROCESS AND ENSURE COMPLIANCE WITH THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION (A|SC> SPECIFICATIONS.

IN THIS ARTICLE, WE WILL EXPLORE THE SIGNIFICANCE OF AISC STeeL CONSTRUCTION MANUAL TABLE 14-2, BREAK DOWN ITS
CONTENTS, AND DISCUSS ITS PRACTICAL APPLICATIONS. ALONG THE WAY, WE'LL COVER RELATED CONCEPTS SUCH AS SHEAR
DESIGN, ALLOWABLE STRESSES, AND STEEL MEMBER BEHAVIOR TO PROVIDE A WELL-ROUNDED UNDERSTANDING.

WHAT I1s AISC SteeL ConsTRUCTION MANUAL TABLE 14-2°

THe AISC STeeL CONSTRUCTION MANUAL IS THE DEFINITIVE GUIDEBOOK FOR STEEL DESIGN IN THE UNITED STATES. T ABLE
14-2 SPECIFICALLY PROVIDES KEY VALUES RELATED TO SHEAR STRENGTH FOR VARIOUS STEEL SHAPES AND CONDITIONS. IT
PRESENTS NOMINAL SHEAR STRENGTHS, ALLOWABLE SHEAR STRESSES, AND OTHER PARAMETERS ENGINEERS USE IN DESIGN
CALCULATIONS.

THIS TABLE IS PART OF THE LARGER AISC SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS, WHICH OUTLINES THE
REQUIREMENTS FOR THE SAFE DESIGN OF STEEL MEMBERS UNDER DIFFERENT LOADING CONDITIONS. TABLE 14-2 1S PARTICULARLY
FOCUSED ON SHEAR CAPACITY, AN ESSENTIAL FACTOR SINCE SHEAR FORCES CAN CAUSE SUDDEN FAILURE MODES IF NOT
PROPERLY ACCOUNTED FOR.

UNDERSTANDING SHEAR STRENGTH IN STEEL MEMBERS

SHEAR STRENGTH REFERS TO THE ABILITY OF A STEEL MEMBER TO RESIST FORCES THAT CAUSE SLIDING FAILURE ALONG A PLANE
PARALLEL TO THE FORCE DIRECTION. UNLIKE BENDING OR TENSILE STRESSES, SHEAR STRESSES ACT ACROSS THE CROSS-SECTION
AND CAN LEAD TO PHENOMENA SUCH AS WEB BUCKLING OR SHEAR YIELDING.

TABLE 14-2 HELPS ENGINEERS DETERMINE THE NOMINAL SHEAR STRENGTH (\/_N) OF STEEL MEMBERS, WHICH IS THE THEORETICAL
RESISTANCE BASED ON MATERIAL PROPERTIES AND GEOMETRY. THIS VALUE IS THEN ADJUSTED BY RESISTANCE FACTORS (CD) TO
OBTAIN DESIGN STRENGTHS USED FOR SAFE AND ECONOMICAL DESIGN.

Key COMPONENTS AND PARAMETERS IN T ABLE 14-2

To EFFECTIVELY USE TABLE 14-2, IT’S IMPORTANT TO UNDERSTAND THE MAIN PARAMETERS AND HOW THEY INFLUENCE STEEL
MEMBER DESIGN.

NOMINAL SHEAR STRENGTH (V)

THE NOMINAL SHEAR STRENGTH IS CALCULATED BASED ON THE WEB AREA OF THE STEEL SHAPE AND THE SHEAR YIELD STRENGTH
OF THE MATERIAL. |T REPRESENTS THE MAXIMUM SHEAR FORCE THE MEMBER CAN THEORETICALLY RESIST BEFORE FAILURE.



DesIGN SHEAR STRENGTH (oV,)

THIS VALUE ACCOUNTS FOR SAFETY FACTORS AND PROVIDES THE ALLOWABLE SHEAR FORCE IN DESIGN. THE RESISTANCE
FACTOR (CD) TYPICALLY RANGES FROM 0.75 To 0.9 DEPENDING ON THE DESIGN METHOD, ENSURING A CONSERVATIVE AND
RELIABLE DESIGN.

SHEAR YIELD STRESS

SHEAR YIELD STRESS IS USUALLY TAKEN AS 0.6 TIMES THE YIELD STRENGTH OF THE STEEL (F_Y)l REFLECTING THE MATERIAL'S
CAPACITY TO RESIST SHEAR DEFORMATION BEFORE YIELDING.

\WeB SLENDERNESS AND BUCKLING CONSIDERATIONS

THE THICKNESS AND HEIGHT OF THE WEB GREATLY AFFECT SHEAR CAPACITY. THIN WEBS MAY BUCKLE UNDER SHEAR FORCES
BEFORE YIELDING, REDUCING THEIR EFFECTIVE STRENGTH. TABLE 14-2 PROVIDES GUIDANCE ON THESE CONDITIONS AND WHEN
ADDITIONAL CHECKS ARE NECESSARY.

How To Use AISC SteeL ConsTRUCTION MANUAL T ABLE 14-2 IN DESIGN

ENGINEERS RELY ON TABLE 14-2 DURING THE DESIGN PHASE TO QUICKLY FIND SHEAR STRENGTHS WITHOUT PERFORMING
COMPLEX CALCULATIONS FROM SCRATCH. HERE’S A TYPICAL PROCESS:

STEP 1: IDENTIFY THE STEEL MEMBER AND LOADING

DETERMINE THE SHAPE AND SIZE OF THE STEEL MEMBER (E.G., \X/‘SHAPE, C‘SHAPE) AND THE APPLIED SHEAR FORCES BASED ON
STRUCTURAL ANALYSIS.

STep 2: LocATE THE RELEVANT VALUES IN TABLE 14-2

FIND THE CORRESPONDING NOMINAL SHEAR STRENGTH VALUES FOR THE MEMBER BASED ON ITS DIMENSIONS AND STEEL GRADE.

STEP 3: CALCULATE DESIGN SHEAR STRENGTH

MULTIPLY THE NOMINAL SHEAR STRENGTH BY THE RESISTANCE FACTOR TO GET THE SAFE SHEAR CAPACITY.

STEP 4: CoMPARE APPLIED SHEAR TO DESIGN STRENGTH

ENSURE THAT THE APPLIED SHEAR FORCE DOES NOT EXCEED THE DESIGN SHEAR STRENGTH TO MAINTAIN STRUCTURAL INTEGRITY.



CoMMON APPLICATIONS AND IMPORTANCE IN STEEL CONSTRUCTION

AISC STeeL ConsTRUCTION MANUAL TABLE 14-2 IS USED ACROSS MANY FACETS OF STEEL DESIGN, INCLUDING:

BeAM DESIGN: VERIFYING THAT BEAMS CAN RESIST SHEAR FORCES AT SUPPORTS AND MID-SPAN.

CoLUMN DESIGN: ENSURING COLUMNS WITHSTAND COMBINED AXIAL AND SHEAR LOADS SAFELY.

CONNECTION DESIGN: ASSISTING IN THE SPECIFICATION OF WELDS AND BOLTS THAT TRANSFER SHEAR FORCES.

CoMPOSITE STRUCTURES: EVALUATING SHEAR STRENGTH IN STEEL-CONCRETE COMPOSITE MEMBERS.

(UNDERSTANDING SHEAR BEHAVIOR IS CRITICAL BECAUSE FAILURE IN SHEAR OFTEN LEADS TO BRITTLE AND SUDDEN COLLAPSE,
WHICH IS DANGEROUS IN BUILDING STRUCTURES. THEREFORE, TABLE 14-2 HELPS ENGINEERS AVOID SUCH RISKS BY PROVIDING
RELIABLE DESIGN VALUES GROUNDED IN EXTENSIVE RESEARCH AND TESTING.

Tips FOR W ORKING EFFECTIVELY WITH AISC TABLE 14-2

IF YOURE NEW TO USING THE AISC STeEL CONSTRUCTION MANUAL OR TABLE 14-2, CONSIDER THESE HELPFUL TIPS:
o CROSS-REFERENCE WITH AlSC SPECIFICATION: ALWAYS VERIFY VALUES AND PROCEDURES WITH THE LATEST EDITION
of THE AISC SPECIFICATION TO ENSURE COMPLIANCE.

® ACCOUNT FOR WEB BUCKLING: FOR SLENDER WEBS, CONDUCT ADDITIONAL CHECKS FOR BUCKLING, AS T ABLE 14-2
VALUES MAY NEED ADJUSTMENT.

o UTILIZE SOFTWARE TOOLS: MANY STRUCTURAL DESIGN SOFTWARE PACKAGES INCORPORATE AISC TABLES, INCLUDING
TABLE 14-2, WHICH CAN SPEED UP ANALYSIS AND REDUCE ERRORS.

e STAY UPDATED: AISC MANUALS ARE PERIODICALLY REVISED, SO ENSURE YOU’RE USING THE CURRENT VERSION TO
REFLECT THE LATEST RESEARCH AND CODE REQUIREMENTS.

o UNDERSTAND THE ASSUMPTIONS: KNOWING THE ASSUMPTIONS BEHIND NOMINAL SHEAR STRENGTHS HELPS IN APPLYING
THE TABLE CORRECTLY, ESPECIALLY FOR UNUSUAL OR COMPLEX GEOMETRIES.

ReLATED CoNCEPTS AND LS| KEYWORDS TO KNow

To FULLY GRASP THE CONTEXT OF AISC STeeL CONSTRUCTION MANUAL TABLE 14-2, IT HELPS TO BE FAMILIAR WITH
RELATED TERMS:

® STEEL SHEAR DESIGN PRINCIPLES

o NOMINAL SHEAR STRENGTH CALCULATIONS

® RESISTANCE FACTORS IN STRUCTURAL STEEL

o \X/EB BUCKLING AND SLENDERNESS RATIO



STEEL YIELD STRENGTH AND SHEAR YIELD STRESS

e LOAD AND RESISTANCE FACTOR DESIGN (LRFD)
o ALLOWABLE STRESS DESIGN (ASD) METHODS

® STRUCTURAL STEEL MEMBER CLASSIFICATION

THESE CONCEPTS OFTEN APPEAR ALONGSIDE T ABLE 14-2 IN DESIGN DISCUSSIONS AND PROVIDE A MORE HOLISTIC
UNDERSTANDING OF STEEL STRUCTURAL BEHAVIOR.

FINAL THOUGHTS oN AISC ST1eeL ConNsTRUCTION MANUAL T ABLE 14-2

THe AISC STeeL CONSTRUCTION MANUAL TABLE 14-2 REMAINS AN INDISPENSABLE TOOL FOR STEEL DESIGN PROFESSIONALS,
OFFERING CLEAR, CONCISE DATA ON SHEAR STRENGTH THAT SUPPORTS SAFE AND EFFICIENT STRUCTURAL ENGINEERING. BY
INTEGRATING THIS TABLE INTO YOUR WORKFLOW, YOU GAIN CONFIDENCE IN YOUR DESIGNS AND CONTRIBUTE TO THE LONGEVITY
AND RELIABILITY OF STEEL STRUCTURES.

AS STEEL CONSTRUCTION CONTINUES TO EVOLVE WITH NEW MATERIALS AND DESIGN CHALLENGES, THE PRINCIPLES EMBEDDED IN
TABLE 14-2 WILL CONTINUE TO GUIDE ENGINEERS IN MAKING SOUND SHEAR DESIGN DECISIONS. EMBRACING THIS RESOURCE W/ITH
A GOOD UNDERSTANDING OF ITS APPLICATION WILL ULTIMATELY LEAD TO BETTER-ENGINEERED, MORE RESILIENT BUILDINGS AND
INFRASTRUCTURE.

FREQUENTLY AskeD QUESTIONS

WHAT Is AISC STeeL CoNsSTRUCTION MANUAL T ABLE 14-2°

TaBLE 14-2 IN THE AISC STeEL CONSTRUCTION MANUAL PROVIDES THE ALLOWABLE SHEAR VALUES FOR VARIOUS STEEL
SECTIONS, ESSENTIAL FOR SHEAR DESIGN IN STRUCTURAL STEEL MEMBERS.

How Is TABLE 14-2 USED IN STEEL BEAM DESIGN?

ENGINEERS USE TABLE 14-2 TO DETERMINE THE ALLOWABLE SHEAR STRENGTH OF STEEL BEAMS BASED ON THEIR SHAPE AND SIZE
ENSURING THE BEAMS CAN SAFELY CARRY SHEAR LOADS.

1

\W/HICH STEEL SECTIONS ARE COVERED IN AISC TaBLE 14-2°

TABLE 14-2 COVERS A RANGE OF COMMON STEEL SHAPES INCLUDING W/ -SHAPES, CHANNELS, ANGLES, AND TEES, PROVIDING
SHEAR VALUES FOR EACH.

Is TAaBLE 14-2 APpLICABLE TO BOTH ASD AND LRFD DESIGN METHODS?

YEes, TABLE 14-2 PROVIDES VALUES COMPATIBLE WITH BOTH ALLOWABLE STRESS DESIGN (ASD) AND LOAD AND
ResisTANCE FAcTor Desien (LRFD) METHODS AS PER AISC SPECIFICATIONS.

How ofFTeN Is THE AISC STeeL CONSTRUCTION MANUAL UPDATED?

THe AISC STeeL CONSTRUCTION MANUAL IS TYPICALLY UPDATED EVERY FEW YEARS; THE LATEST EDITION INCLUDES THE
MOST CURRENT DATA IN TABLE 14-2 REFLECTING RECENT RESEARCH AND CODE CHANGES.



CAN TABLE 14-2 VALUES BE USED FOR COLD-FORMED STEEL SECTIONS?

NO, TABLE 14-2 PRIMARILY APPLIES TO HOT-ROLLED STEEL SECTIONS;, COLD-FORMED STEEL REQUIRES DIFFERENT DESIGN
PROVISIONS AND TABLES.

\WHAT PARAMETERS INFLUENCE THE ALLOWABLE SHEAR VALUES IN TABLE 14-2°

ALLOWABLE SHEAR VALUES DEPEND ON SECTION SHAPE, DIMENSIONS, MATERIAL PROPERTIES, AND THE TYPE OF STEEL SECTION
AS LISTED IN TABLE 14-2.

How DoEes TABLE 14-2 RELATE TO SHEAR CAPACITY CALCULATIONS?

TABLE 14-2 PROVIDES THE BASELINE ALLOWABLE SHEAR STRESSES OR CAPACITIES THAT ARE USED TO CALCULATE THE
MAXIMUM SHEAR FORCE A STEEL MEMBER CAN SAFELY RESIST.

ARE THE VALUES IN TABLE 14-2 BASED ON NOMINAL OR DESIGN SHEAR STRENGTH?

THE VALUES IN TABLE 14-2 REPRESENT ALLOWABLE SHEAR STRESSES, WHICH ARE DERIVED FROM NOMINAL SHEAR STRENGTH
ADJUSTED BY SAFETY FACTORS ACCORDING TO DESIGN METHODOLOGY.

\W/HERE CAN ENGINEERS ACCESS AISC STeeL CoNsTRUCTION MANUAL TABLE 14-2°

ENGINEERS CAN ACCESS TABLE 14-2 IN THE PRINTED OR DIGITAL VERSIONS OF THE AISC STEEL CONSTRUCTION MANUAL,
AVAILABLE THROUGH THE AISC WEBSITE OR AUTHORIZED DISTRIBUTORS.

ADDITIONAL RESOURCES

AISC SteeL CoNsTRUCTION MANUAL TABLE 14-2: A DETAILED EXAMINATION OF STEEL MEMBER STABILITY PARAMETERS

AISC STEEL CONSTRUCTION MANUAL TABLE 14 2 SERVES AS A CRITICAL REFERENCE WITHIN THE AMERICAN INSTITUTE OF STEEL
ConsTrRUCTION (AISC) FRAMEWORK, PRIMARILY ADDRESSING THE STABILITY PARAMETERS ESSENTIAL FOR STEEL MEMBER DESIGN.
AS ENGINEERS, ARCHITECTS, AND CONSTRUCTION PROFESSIONALS NAVIGATE THE COMPLEXITIES OF STEEL STRUCTURES, T ABLE

14-2 EMERGES AS A FOUNDATIONAL TOOL FOR ENSURING SAFETY/ EFFICIENCY/ AND COMPLIANCE WITH MODERN BUILDING CODES.

THIS ARTICLE DELVES INTO THE NUANCES OF AISC STEEL CONSTRUCTION MANUAL TABLE 14-2, EXPLORING ITS PURPOSE,
APPLICATION, AND RELEVANCE IN CONTEMPORARY STEEL CONSTRUCTION PRACTICES. BY DISSECTING ITS COMPONENTS AND
CONTEXTUALIZING ITS USE, WE AIM TO PROVIDE AN INSIGHTFUL PERSPECTIVE FOR PROFESSIONALS SEEKING TO OPTIMIZE
STRUCTURAL DESIGN WHILE ADHERING TO RECOGNIZED STANDARDS.

UNDERSTANDING THE RoLE oF AISC STeeL CoONSTRUCTION MANUAL T ABLE
14-2

THe AISC STeeL CONSTRUCTION MANUAL IS WIDELY REGARDED AS THE DEFINITIVE GUIDE FOR THE DESIGN OF STEEL
STRUCTURES IN THE UNITED STATES. AMONG ITS MANY TABLES, TABLE 14-2 SPECIFICALLY ADDRESSES THE EFFECTIVE
LENGTHS AND STABILITY FACTORS RELATED TO STEEL MEMBERS SUBJECTED TO COMPRESSION, BENDING, OR COMBINED FORCES.
THIS TABLE IS INSTRUMENTAL IN CALCULATING THE SLENDERNESS RATIOS AND LATERAL-TORSIONAL BUCKLING PARAMETERS
NECESSARY FOR SAFE AND ECONOMICAL STEEL DESIGN.

AT ITS CORE, TABLE 14-2 PROVIDES STANDARDIZED VALUES THAT ENGINEERS USE TO DETERMINE THE EFFECTIVE LENGTH
FACTORS (K‘FACTORS) FOR COLUMNS AND COMPRESSION MEMBERS. THESE FACTORS INFLUENCE THE CALCULATION OF CRITICAL
BUCKLING LOADS, WHICH IN TURN AFFECT THE ALLOW ABLE DESIGN STRESSES AND DIMENSIONS OF STEEL ELEMENTS. By
REFERENCING THIS TABLE, DESIGNERS CAN ACCURATELY ACCOUNT FOR BOUNDARY CONDITIONS, BRACING POINTS, AND SUPPORT



RESTRAINTS WITHIN A STRUCTURAL SYSTEM.

Key CoMPONENTS AND PARAMETERS IN TABLE 14-2

AISC STeeL CoNsSTRUCTION MANUAL TABLE 14-2 ENCOMPASSES SEVERAL ESSENTIAL PARAMETERS:

o ErrecTIVE LENGTH FACTOR (K): THIS COEFFICIENT ADJUSTS THE ACTUAL LENGTH OF A MEMBER TO REFLECT ITS
BUCKLING BEHAVIOR, ACCOUNTING FOR END CONDITIONS SUCH AS FIXED, PINNED, OR FREE SUPPORTS.

¢ MeMBER LENGTH (L) THE UNBRACED LENGTH OF THE STEEL MEMBER, WHICH INFLUENCES ITS SUSCEPTIBILITY TO BUCKLING.

¢ BouNDARY CONDITIONS: DESCRIPTIONS OF SUPPORT TYPES AND THEIR INFLUENCE ON LATERAL AND TORSIONAL
RESTRAINT.

® SLENDERNESS RATIO: THE RATIO OF EFFECTIVE LENGTH TO THE RADIUS OF GYRATION, WHICH IS PIVOTAL IN STABILITY
ASSESSMENTS.

THESE PARAMETERS COLLECTIVELY ENABLE PRECISE EVALUATION OF STEEL MEMBERS UNDER VARIOUS LOADING AND SUPPORT
SCENARIOS, FACILITATING ADHERENCE TO STABILITY REQUIREMENTS PRESCRIBED IN THE AISC SPECIFICATION.

APPLICATION AND PRACTICAL IMPLICATIONS IN STRUCTURAL DESIGN

IN PRACTICAL TERMS, ENGINEERS UTILIZE TABLE 14-2 TO DETERMINE THE EFFECTIVE LENGTH FACTORS THAT FEED INTO THE
CALCULATION OF THE CRITICAL BUCKLING STRESS (F_CR) FOR COLUMNS AND COMPRESSION MEMBERS. T HIS PROCESS IS VITAL IN
ENSURING THAT STEEL COMPONENTS WILL NOT FAIL PREMATURELY UNDER AXIAL LOADS OR COMBINED BENDING AND
COMPRESSION.

For EXAMPLE, A STEEL COLUMN WITH PINNED ENDS TYPICALLY HAS A K-FACTOR OF 10, WHILE A COLUMN WITH FIXED ENDS
MIGHT HAVE A REDUCED K-FACTOR OF 07, REFLECTING INCREASED STABILITY. TABLE 14-2 EXPEDITES THIS EVALUATION BY
PROVIDING READILY ACCESSIBLE VALUES RATHER THAN REQUIRING ELABORATE COMPUTATIONS FOR EVERY SCENARIO.

MOREOVER, THE TABLE SUPPORTS THE DESIGN OF MEMBERS SUBJECTED TO LATERAL-TORSIONAL BUCKLING BY OFFERING
EFFECTIVE LENGTH PARAMETERS THAT CONSIDER LATERAL BRACING SPACING AND TORSIONAL RESTRAINTS. THIS FACET IS
CRUCIAL IN BEAM DESIGN, WHERE LATERAL STABILITY DIRECTLY IMPACTS LOAD-CARRYING CAPACITY AND DEFLECTION LIMITS.

CoMPARATIVE INSIGHTS: TABLE 14-2 VERSUS ALTERNATIVE STABILITY ASSESSMENT
MEeTHODS

WHILE TABLE 14-2 OFFERS A STREAMLINED APPROACH, ALTERNATIVE METHODS SUCH AS ADVANCED FINITE ELEMENT MODELING
OR DIRECT ELASTIC BUCKLING ANALYSIS PROVIDE MORE DETAILED INSIGHTS, ESPECIALLY FOR COMPLEX GEOMETRIES OR
IRREGULAR BOUNDARY CONDITIONS. HO\X/EVER, THESE METHODS OFTEN DEMAND GREATER COMPUTATIONAL EFFORT AND
EXPERTISE.

IN CONTRAST, TABLE 14-2 BALANCES ACCURACY WITH EFFICIENCY, MAKING IT THE PREFERRED CHOICE IN ROUTINE DESIGN
TASKS, ESPECIALLY WHEN STANDARDIZED CONDITIONS APPLY. ITS INTEGRATION WITHIN THE AISC STeEL CONSTRUCTION
MANUAL ENSURES CONSISTENCY AND COMPLIANCE ACROSS PROJECTS, WHICH IS VITAL FOR REGULATORY APPROVAL AND
SAFETY ASSURANCE.



LiIMITATIONS AND CONSIDERATIONS W/HEN UsING TABLE 14-2

DESPITE ITS UTILITY, ENGINEERS MUST RECOGNIZE CERTAIN LIMITATIONS INHERENT IN TABLE 14-2:

¢ ASSUMPTION OF IDEALIZED BOUNDARY CONDITIONS: THE TABLE PRESUMES IDEAL SUPPORT SCENARIOS, WHICH MAY NOT
FULLY CAPTURE ON-SITE REALITIES WHERE PARTIAL FIXITY OR ROTATIONAL STIFFNESS VARIES.

® APPLICABILITY TO STANDARD STEEL SHAPES: THE TABLE IS PRIMARILY DERIVED FROM TRADITIONAL STEEL SECTIONS;
UNCONVENTIONAL SHAPES OR COMPOSITE MEMBERS MAY REQUIRE SUPPLEMENTAL ANALYSIS.

o INFLUENCE OF LoAD ECCENTRICITY: W/HILE TABLE 14-2 ADDRESSES STABILITY FACTORS, IT DOES NOT EXPLICITLY
ACCOUNT FOR ECCENTRIC LOADS OR INITIAL IMPERFECTIONS, WHICH NECESSITATE ADDITIONAL EVALUATION.

THESE CONSIDERATIONS UNDERSCORE THE IMPORTANCE OF PROFESSIONAL JUDGMENT AND, WHEN NECESSARY, SUPPLEMENTARY
ANALYTICAL TECHNIQUES ALONGSIDE THE USE OF T ABLE 14-2.

INTEGRATION WITH MODERN DESIGN SOFTWARE AND CODES

CONTEMPORARY STRUCTURAL DESIGN SOFTWARE OFTEN INCORPORATES AISC STeEL CONSTRUCTION MANUAL DATA,
INCLUDING TABLE 14-2 VALUES, AUTOMATING THE CALCULATION OF EFFECTIVE LENGTH FACTORS AND BUCKLING STRESSES.
THIS INTEGRATION STREAMLINES WORKFLOW AND REDUCES HUMAN ERROR, YET IT ALSO DEMANDS THAT USERS UNDERSTAND THE
UNDERLYING PRINCIPLES TO INTERPRET RESULTS CRITICALLY.

FURTHERMORE, UPDATES TO THE AISC SPECIFICATION AND MANUAL PERIODICALLY REFINE THE PARAMETERS IN T ABLE 14-2,
REFLECTING ADVANCEMENTS IN RESEARCH AND INDUSTRY PRACTICE. STAYING ABREAST OF THESE CHANGES IS ESSENTIAL FOR
ENGINEERS TO MAINTAIN COMPLIANCE AND LEVERAGE THE MOST ACCURATE DATA IN THEIR DESIGNS.

ENHANCING STRUCTURAL SAFETY AND EFFICIENCY THROUGH TABLE 14-2

By eMpLOYING AISC STeeL CONSTRUCTION MANUAL TABLE 14-2, STRUCTURAL ENGINEERS ACHIEVE A BALANCE BETWEEN
MATERIAL ECONOMY AND SAFETY. THE TABLE’S GUIDANCE ENABLES THE DESIGN OF SLENDER, LIGHTWEIGHT STEEL MEMBERS
WITHOUT COMPROMISING STABILITY, FOSTERING SUSTAINABLE CONSTRUCTION PRACTICES.

ADDITIONALLY, THE TABLE’S EMPHASIS ON EFFECTIVE LENGTH FACTORS AIDS IN OPTIMIZING BRACING SYSTEMS AND SUPPORT
CONDITIONS. STRATEGIC PLACEMENT OF LATERAL SUPPORTS INFORMED BY T ABLE 14-2 PARAMETERS CAN SIGNIFICANTLY
ENHANCE MEMBER PERFORMANCE, REDUCING THE RISK OF LATERAL-TORSIONAL BUCKLING AND PROLONGING STRUCTURAL LIFESPAN.

IN SUMMARY, AISC STeeL CONSTRUCTION MANUAL TABLE 14-2 REMAINS AN INDISPENSABLE RESOURCE WITHIN STEEL
CONSTRUCTION, UNDERPINNING THE STABILITY ASSESSMENT AND DESIGN OF CRITICAL STRUCTURAL ELEMENTS. |TS CONTINUED
RELEVANCE ATTESTS TO THE ENDURING NEED FOR STANDARDIZED, ACCESSIBLE TOOLS IN THE EVOLVING LANDSCAPE OF
STRUCTURAL ENGINEERING.
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aisc steel construction manual table 14 2: PPI PE Structural 16-Hour Practice Exam for
Buildings, 6th Edition - 1 Year Joseph S Schuster, 2022-06-21 PE Structural 16-Hour Practice Exam
for Buildings, Sixth Edition offers comprehensive practice for the NCEES PE Structural (SE) exam.
This book is part of a comprehensive learning management system designed to help you pass the PE
Structural exam the first time. PE Structural 16-Hour Practice Exam for Buildings, Sixth Edition
features include: The Most Realistic Practice for the PE Structural Exam Two 40-problem,
multiple-choice breadth exams Two four-essay depth exams consistent with the NCEES PE
Structural exam’s format and specifications Multiple-choice problems require an average of six
minutes to solve Essay problems can be solved in one hour Comprehensive step-by-step solutions for
all problems demonstrate accurate and efficient problem-solving approaches Solutions to the depth
exams’ essay problems use blue text to identify the information you will be expected to include in
your exam booklet to receive full credit Supplemental content uses black text to enhance your
understanding of the solution process Referenced Codes and Standards AASHTO LRFD Bridge
Design Specifications (AASHTO) 8th Ed. Building Code Requirements and Specification for Masonry
Structures (TMS 402/602) 2016 Ed. Building Code Requirements for Structural Concrete (ACI 318)
2014 Ed. International Building Code (IBC) 2018 Ed. Minimum Design Loads for Buildings and Other
Structures (ASCE/SEI7) 2016 Ed. National Design Specification for Wood Construction ASD/LRFD
and National Design Specification Supplement, Design Values for Wood Construction (NDS) 2018
Ed. Seismic Design Manual (AISC 327) 3rd Ed. Special Design Provisions for Wind and Seismic with
Commentary (SDPWS) 2015 Ed. Steel Construction Manual (AISC 325) 15th Ed. eTextbook Access
Benefits Include: One year of access Ability to download the entire eTextbook to multiple devices, so
you can study even without internet access An auto sync feature across all your devices for a
seamless experience on or offline Unique study tools such as highlighting in six different colors to
tailor your study experience Features like read aloud for complete hands-free review

aisc steel construction manual table 14 2: Structural Steel Design to Eurocode 3 and
AISC Specifications Claudio Bernuzzi, Benedetto Cordova, 2016-02-25 Structural Steel Design to
Eurocode 3 and AISC Specifications deals with the theory and practical applications of structural
steel design in Europe and the USA. The book covers appropriate theoretical and background
information, followed by a more design-oriented coverage focusing on European and United States
specifications and practices, allowing the reader to directly compare the approaches and results of
both codes. Chapters follow a general plan, covering: A general section covering the relevant topics
for the chapter, based on classical theory and recent research developments A detailed section
covering design and detailing to Eurocode 3 specification A detailed section covering design and
detailing to AISC specifications Fully worked examples are using both codes are presented. With
construction companies working in increasingly international environments, engineers are more and
more likely to encounter both codes. Written for design engineers and students of civil and
structural engineering, this book will help both groups to become conversant with both code
systems.

aisc steel construction manual table 14 2: Modern Steel Construction, 2009

aisc steel construction manual table 14 2: Pressure Vessel Design Manual Dennis R. Moss,
Michael M. Basic, 2012-12-31 Pressure vessels are closed containers designed to hold gases or
liquids at a pressure substantially different from the ambient pressure. They have a variety of
applications in industry, including in oil refineries, nuclear reactors, vehicle airbrake reservoirs, and
more. The pressure differential with such vessels is dangerous, and due to the risk of accident and
fatality around their use, the design, manufacture, operation and inspection of pressure vessels is
regulated by engineering authorities and guided by legal codes and standards. Pressure Vessel
Design Manual is a solutions-focused guide to the many problems and technical challenges involved
in the design of pressure vessels to match stringent standards and codes. It brings together
otherwise scattered information and explanations into one easy-to-use resource to minimize research
and take readers from problem to solution in the most direct manner possible. - Covers almost all



problems that a working pressure vessel designer can expect to face, with 50+ step-by-step design
procedures including a wealth of equations, explanations and data - Internationally recognized,
widely referenced and trusted, with 20+ years of use in over 30 countries making it an accepted
industry standard guide - Now revised with up-to-date ASME, ASCE and API regulatory code
information, and dual unit coverage for increased ease of international use

aisc steel construction manual table 14 2: Design of Structural Steel Joints Ashoke Kumar
Dasgupta, 2024-12-18 This book presents a systematic method of learning how to design perfect
joints for steel buildings in industrial projects. It describes the types of joints, details different types
of jointing, and covers the mechanics of joints, supported by worked-out examples for different
situations. It also includes design charts for full-strength joints of all standard sections. The design
and details presented in this book conform to Indian codes and US standards for general building
and structural steel work. Features: Provides details on connection design principles and
applications from an application point of view. Covers practical aspects and good engineering
practices related to connection design. Explains mechanics of joints with illustrations and sketches.
Includes design charts for full-strength member joints of standard sections. Covers worked-out
examples (sketches with supporting calculations) of all typical connections from roofs to base plates.
This book is aimed at professionals in civil and structural engineering, steel structure design, and
detailing.

aisc steel construction manual table 14 2: Structural Steel Design Abieyuwa Aghayere,
Jason Vigil, 2020-02-06 This simple, practical, and concise guide to structural steel design - using
the Load and Resistance Factor Design (LRFD) and the Allowable Strength Design (ASD) methods --
will equip the reader with the necessary skills for designing real-world structures. Following a
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.

aisc steel construction manual table 14 2: Structural Steel Design Abi Aghayere, 2025-05-29
Essential knowledge of steel-framed structure design is a cornerstone for architectural, civil, and
structural engineers, as well as for students planning careers in structural design and construction.
Structural Steel Design, Fourth Edition delivers a comprehensive understanding of structural steel
design, starting with the fundamentals and progressing to the design of a complete structural
system. It emphasizes not just the individual steel elements or components but their integration
within the broader context of the entire structure. By working through the chapters and
corresponding design project tasks, readers will complete the design of a full steel structure,
allowing them to grasp the connections between discrete components and the larger system. This
approach reinforces the importance of seeing the big picture in structural design. Encouraged by
the American Institute for Steel Construction, this book goes beyond traditional textbook exercises
by offering real-world examples, project-based exercises, and open-ended problems that challenge
the reader to make decisions and navigate the iterative nature of structural design. Practical details
and real-world end-of-chapter problems reflect the types of challenges encountered in professional
engineering practice, making this text not just an academic resource but a practical guide for
aspiring engineers.

aisc steel construction manual table 14 2: Fundamentals of Machine Elements, Third Edition
Steven R. Schmid, Bernard J. Hamrock, Bo. O. Jacobson, 2014-07-18 New and Improved SI
Edition—Uses SI Units Exclusively in the Text Adapting to the changing nature of the engineering
profession, this third edition of Fundamentals of Machine Elements aggressively delves into the
fundamentals and design of machine elements with an SI version. This latest edition includes a
plethora of pedagogy, providing a greater understanding of theory and design. Significantly
Enhanced and Fully Illustrated The material has been organized to aid students of all levels in
design synthesis and analysis approaches, to provide guidance through design procedures for



synthesis issues, and to expose readers to a wide variety of machine elements. Each chapter
contains a quote and photograph related to the chapter as well as case studies, examples, design
procedures, an abstract, list of symbols and subscripts, recommended readings, a summary of
equations, and end-of-chapter problems. What’s New in the Third Edition: Covers life cycle
engineering Provides a description of the hardness and common hardness tests Offers an inclusion
of flat groove stress concentration factors Adds the staircase method for determining endurance
limits and includes Haigh diagrams to show the effects of mean stress Discusses typical surface
finishes in machine elements and manufacturing processes used to produce them Presents a new
treatment of spline, pin, and retaining ring design, and a new section on the design of shaft
couplings Reflects the latest International Standards Organization standards Simplifies the geometry
factors for bevel gears Includes a design synthesis approach for worm gears Expands the discussion
of fasteners and welds Discusses the importance of the heat affected zone for weld quality Describes
the classes of welds and their analysis methods Considers gas springs and wave springs Contains the
latest standards and manufacturer’s recommendations on belt design, chains, and wire ropes The
text also expands the appendices to include a wide variety of material properties, geometry factors
for fracture analysis, and new summaries of beam deflection.

aisc steel construction manual table 14 2: Structural Analysis and Design of Tall Buildings
Bungale S. Taranath, 2016-04-19 As software skills rise to the forefront of design concerns, the art
of structural conceptualization is often minimized. Structural engineering, however, requires the
marriage of artistic and intuitive designs with mathematical accuracy and detail. Computer analysis
works to solidify and extend the creative idea or concept that might have started out as a sketch on
the back of an envelope. From Sketches on the Back of an Envelope to Elegant, Economical
Buildings—The Art of Structural Conceptualization Bridging the gap between the conceptual
approach and computer analysis, Structural Analysis and Design of Tall Buildings: Steel and
Composite Construction integrates the design aspects of steel and composite buildings in one
volume. Using conceptual thinking and basic strength of material concepts as foundations, the book
shows engineers how to use imperfect information to estimate the answer to larger and more
complex design problems by breaking them down into more manageable pieces. Written by an
accomplished structural engineer, this book discusses the behavior and design of lateral
load-resisting systems; the gravity design of steel and composite floors and columns; and methods
for determining wind loads. It also examines the behavior and design of buildings subject to inelastic
cyclic deformation during large earthquakes—with an emphasis on visual and descriptive
analysis—as well as the anatomy of seismic provisions and the rehabilitation of seismically
vulnerable steel buildings. Intuitive Techniques for Construction and Design The book covers a
range of special topics, including performance-based design and human tolerance for the
wind-induced dynamic motions of tall buildings. It also presents preliminary analysis techniques,
graphical approaches for determining wind and seismic loads, and graphical aids for estimating
unit-quantity of structural steel. The final chapter deals with the art of connection design. Forty case
studies—from New York’s Empire State Building to Kuala Lumpur’s Petronas Towers—highlight the
aspects of conceptualization that are key in the design of tall and ultra-tall buildings. A
comprehensive design reference, this book guides engineers to visualize, conceptualize, and realize
structural systems for tall buildings that are elegant and economical.

aisc steel construction manual table 14 2: Introduction to Computer Aided Design,
Engineering and Manufacturing Prabhu Swaminathan, 2025-03-19 Introduction to
Computer-Aided Design, Engineering, and Manufacturing: Using Mechanical Model is an overview
of the process leading up to a manufactured product. Based on core principles of mechanical
engineering and applied computer science, this reference uses a scaled-down model as the backdrop
to introduce these concepts. It blends theory and application and unites the vast field of
computer-aided technologies into one: computer-aided design, engineering, and manufacturing.
Divided into two sections, the text first presents the theories that form the experimental model,
focusing on computer graphics, finite element analysis, and simulation. The software is built using



Java and Fortran. The second section validates the theoretical approaches through the experimental
results and uses strain gauges with wired (LabVIEW) and wireless devices (LORD MicroStrain).
From prefabrication to post-fabrication stress analysis, each stage of the model is featured, including
wireless operation, monitoring performance of post-fabrication using prototypes, and a concept of
collecting run-time data from post-fabrication. Each stage is complete with comprehensive
instructions, images, and figures. Unlike many references in this field, Introduction to
Computer-Aided Design, Engineering, and Manufacturing aims to bridge the gap between software
application and real-world application. Students and practicing engineers will enjoy this unique
approach to apply to their own projects and design new possibilities for the future.

aisc steel construction manual table 14 2: Lock Gates and Other Closures in Hydraulic
Projects Ryszard Daniel, Tim Paulus, 2018-11-27 Lock Gates and Other Closures in Hydraulic
Projects shares the authors practical experience in design, engineering, management and other
relevant aspects with regard to hydraulic gate projects. This valuable reference on the design,
construction, operation and maintenance of navigation lock gates, movable closures of weirs, flood
barriers, and gates for harbor and shipyard docks provides systematic coverage on all structural
types of hydraulic gates, the selection of gate types, and their advantages and disadvantages. The
discussion includes the latest views in new domains, such as environmental impact of hydraulic gate
projects, sustainability assessments, relation with the issues of global climate change, handling
accidents and calamities, and the bases of asset management. Heavily illustrated, this reference
provides a generous amount of case studies based on the author's own and their colleagues'
experiences from recent projects in Europe, America and other continents. - Presents extensive
coverage of the operational profiles of hydraulic closures, including gates in navigation locks,
movable closures on river weirs, closures of flood barriers, spillway closures and valves, and more -
Outlines the different structural types of hydraulic gates, including miter gates, vertical lift gates,
flap and hinged crest gates, radial gates, rolling and barge gates, sector gates and many other -
Clearly outlines the selection process for gates for navigation locks, river weirs, flood barriers,
hydroelectric plants, shipyard docks and other hydraulic structures - Provides comprehensive
discussion of design loads and other actions to which hydraulic gates may be subjected during their
service life, followed by an overview of analysis methods and tools - Addresses the newest challenges
and concerns in hydraulic gate projects, such as environmental impact of hydraulic gate projects,
risk-based design, sustainability issues, handling accidents and calamities, and gate maintenance in
view of asset management - Presents the experiences from many recent projects in Europe and
America, including the rolling gates in large European sea locks, gates in the Panama Canal new
locks, flood barriers in New Orleans and the Netherlands

aisc steel construction manual table 14 2: Structural Stability Theory and Practice
Sukhvarsh Jerath, 2020-11-24 Discover the theory of structural stability and its applications in
crucial areas in engineering Structural Stability Theory and Practice: Buckling of Columns, Beams,
Plates, and Shells combines necessary information on structural stability into a single,
comprehensive resource suitable for practicing engineers and students alike. Written in both US and
SI units, this invaluable guide is perfect for readers within and outside of the US. Structural Stability
Theory and Practice: Buckling of Columns, Beams, Plates, and Shell offers: Detailed and patiently
developed mathematical derivations and thorough explanations Energy methods that are
incorporated throughout the chapters Connections between theory, design specifications and
solutions The latest codes and standards from the American Institute of Steel Construction (AISC),
Canadian Standards Association (CSA), Australian Standards (SAA), Structural Stability Research
Council (SSRC), and Eurocode 3 Solved and unsolved practice-oriented problems in every chapter,
with a solutions manual for unsolved problems included for instructors Ideal for practicing
professionals in civil, mechanical, and aerospace engineering, as well as upper-level undergraduates
and graduate students in structural engineering courses, Structural Stability Theory and Practice:
Buckling of Columns, Beams, Plates, and Shell provides readers with detailed mathematical
derivations along with thorough explanations and practical examples.



aisc steel construction manual table 14 2: Structural Competency for Architects Hollee
Hitchcock Becker, 2014-07-11 Structural Competency for Architects is a comprehensive volume
covering topics from structural systems and typologies to statics, strength of materials, and
component design. The book includes everything you need to know about structures for the design
of components, as well as the logic for design of structural patterns, and selection of structural
typologies. Organized into six key modules, each chapter includes examples, problems, and labs,
along with an answer key available on our website, so that you learn the fundamentals. Structural
Competency for Architects will also help you pass your registration examinations.

aisc steel construction manual table 14 2: Steel Design Paul W. McMullin, Jonathan S. Price,
Richard T. Seelos, 2017-12-06 Steel Design covers steel design fundamentals for architects and
engineers, such as tension elements, flexural elements, shear and torsion, compression elements,
connections, and lateral design. As part of the Architect’s Guidebooks to Structures series it
provides a comprehensive overview using both imperial and metric units of measurement. Each
chapter includes design steps, rules of thumb, and design examples. This book is meant for both
professionals and for students taking structures courses or comprehensive studies. As a compact
summary of key ideas, it is ideal for anyone needing a quick guide to steel design. More than 150
black and white images are included.

aisc steel construction manual table 14 2: Computer-Aided Structural Modeling (CASM)
David Wickersheimer, Carl Roth, Gene McDermott, 1996

aisc steel construction manual table 14 2: Timber Construction Manual American
Institute of Timber Construction, 1985 This up-to-date guide to the design of structural timber
members and their fastenings emphasizes the design of single members such as columns, beams,
arches and trusses as well as light repetitive members. The book presents basic information on wood
to give readers a thorough understanding of soundly engineered timber construction. Contained
within is information on loads, section properties and design values for both sawn and glued
laminated timber, and selected AITC standards and specifications for timber construction. Numerous
tables aid in the design of timber structures and examples illustrate proper application of formulas
featured in national standards.

aisc steel construction manual table 14 2: Construction Cost Estimating Len Holm, John E.
Schaufelberger, 2021-04-07 Construction Cost Estimating equips a new generation of students and
early-career professionals with the skills they need to bid successfully on projects. From developing
bid strategies to submitting a completed bid, this innovative textbook introduces the fundamentals of
construction estimating through a real-life case study that unfolds across its 24 chapters. Exercises
at the end of each chapter offer hands-on practice with core concepts such as quantity take-offs,
pricing, and estimating for subcontractor work. Online resources provide instant access to examples
of authentic construction documents, including complete, detailed direct work estimates,
subcontractor work estimates, general conditions estimates, markups, and summary schedules.
Through its unique mix of real-world examples and classroom-tested insights, Construction Cost
Estimating ensures that readers are familiar with the entire estimating process even before setting
foot on the jobsite.

aisc steel construction manual table 14 2: Design of Industrial Structures Ashoke Kumar
Dasgupta, 2021-12-13 This book bridges the gap between academic and professional field pertaining
to design of industrial reinforced cement concrete and steel structures. It covers pertinent topics on
contracts, specifications, soil survey and design criteria to clarify objectives of the design work.
Further, it gives out guiding procedures on how to proceed with the construction in phases at site,
negotiating changes in equipment and design development. Safety, quality and economic
requirements of design are explained with reference to global codes. Latest methods of analysis,
design and use of advanced construction materials have been illustrated along with a brief on
analysis software and drafting tool.

aisc steel construction manual table 14 2: Highway Bridge Superstructure Engineering
Narendra Taly, 2014-11-21 A How-To Guide for Bridge Engineers and DesignersHighway Bridge



Superstructure Engineering: LRFD Approaches to Design and Analysis provides a detailed

discussion of traditional structural design perspectives, and serves as a state-of-the-art resource on

the latest design and analysis of highway bridge superstructures. This book is applicable to hig
aisc steel construction manual table 14 2: Information Circular, 1962
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