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Glossary

n Allowable strength.  Nominal strength divided by the safety factor, R /S .  

Allowable stress.  Allowable strength divided by the appropriate section

property, such as section modulus or cross section area. 

Alloy.  A substance that has metallic properties and is composed of two or

more chemical elements of which at least one is a metal.

Alloy steel.  Steel containing significant quantities of alloying elements

(other than carbon and the commonly accepted amounts of

manganese, silicon, sulphur, and phosphorus) added to effect

changes in the mechanical or physical properties.

Amplification factor.  Multiplier of the results of first-order analysis to

reflect second-order effects.

Anchor rod.  Threaded rod used to anchor columns to a foundation.

Annealing.  A process involving heating and cooling, usually applied to

induce softening.

Aspect ratio.  The ratio of the length to width of a rectangular plate.

Automatic welding.  A welding procedure utilizing a machine to make a

weld.

Bar joist.  A name commonly used for Open-web steel joist. 

Base plate.  A steel plate attached to the bottom of a column which rests
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on a foundation (usually secured by anchor rods), and distributes

the column load safely to the foundation. 

Bay.  The area between columns in a building.

Bay.  The space between the main frames measured normal to the frame.

Beam.  Structural member that has primary function of resisting bending

moments.

Beam-column.  Structural member that resists both axial compressive

force and bending moments.

Bearing type connection.  Bolted connection where shear forces are

transmitted by the bolt bearing against the connection elements.  

Bearing plate.  A steel plate under the end of a beam used to distribute the

end reaction safely to a concrete or masonry support below.

Biaxial bending. Simultaneous bending of a structural member about two

perpendicular axes.

Bifurcation.  Phenomenon wherein a perfectly straight member under

compression may either assume a deflected (buckled) position or

may remain undeflected.

Bill of materials.  A list that enumerates by part number or description

each piece of material or assembly to be shipped.  

Block shear rupture.  Fracture limit state of a block of member or

connection material where fracture may occur on either the tension

plane or a shear plane followed by yielding or fracture on the other
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plane.  

Braced bent.  An essentially vertical truss system that provides resistance

to lateral forces and provides stability for the structural system.  

Braced frame.  A structural frame whose joints are free to rotate, but not to

displace laterally.  Its resistance to lateral displacement is supplied

by diagonal bracing or by connection to shear walals or fixed

supports.  

Bracket.  A structural support projecting from a structural member. 

Examples are crane runway brackets, and canopy brackets.

Brittle fracture.  Abrupt cleavage with little or no prior ductile

deformation.

Buckling.  A failure mode of structural members (columns, beams, beam-

columns) or plates when loaded in compression.  When the

buckling load is reached, the initial configuration in no longer is

stable, and a bent configuration develops. 

Buckling strength.  Nominal strength for buckling or instability limit

states.  

Built-up member.  Member fabricated from two or more structural steel

elements that are welded or bolted together to form a single

member.  

Built-up roofing.  A roof covering made up of alternating layers of tar and

asphaltic materials.
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Camber.  Curvature fabricated in the web plane of a rolled steel beam so

as to compensate for deflection induced by loads.  

Cast iron.  An iron with a very low carbon content.

Cladding.  Exterior covering of a structure.  

Cold-formed light gage steel shapes.  Shapes formed by cold rolling at

room temperature thin sheets of carbon or low-alloy steels into

desired cross sections.   

Column.  Structural member that has the primary function of resisting

axial compressive force.

Column curve.  Curve expressing the relationship between column axial

strength and column slenderness ratio.

Combined system.  Structure composed of two or more lateral load-

resisting systems of different type.

Compact section.  Section capable of developing a fully plastic stress

distribution and possessing a rotation capacity of approximately

three before the onset of local buckling or strain hardening.

Complete-joint-penetration groove weld (CJP).  Groove weld in which

weld metal extends through the joint thickness, except as permitted

for HSS connections.  

Composite beam.  A rolled or welded steel beam structurally connected to

a concrete slab so that the beam and slab respond to loads as a

single unit.



Page 5 of  34

Connection.  Combination of structural elements and joints used to

transmit forces between two or more members.  

Cope.  Cutout made in a structural member to remove a flange and

conform to the shape of an intersecting member.  

Cover plate.  Plate welded or bolted to the flange of a member to increase

cross sectional area, section modulus, or moment of inertia.  

Crane girder.  The principal horizontal beams of the crane bridge which

support the trolley and is supported by the end trucks.

Crane runway beam.  Member that supports a crane rail and is supported

by columns. 

Crane span.  The horizontal distance center-to-center of runway beams.

Curtain wall.  Perimeter wall panels which carry only their own weight

and wind load.

Dead loads.  Load associated with the weight of a structure and its

components.

Design strength.  Resistance provided by a member, element or

connection.  Nominal strength multiplied by the resistance factor,

nNR .

Design stress.  Design strength divided by the appropriate section

property, such as section modulus or cross section area.  

Design wall thickness.  HSS wall thickness assumed in the determination

of section properties.
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Diagonal bracing.  Diagonal structural members in the form of an X that

run from the top of a column to the bottom of an adjacent column,

carrying primarily axial force in a braced bent.

Diagonal stiffener.  Web stiffener at column panel zone oriented

diagonally to the flanges, on one or both sides of the web.  

Diaphragm.  Roof, floor, or other membrane or bracing system that

transfers in-plane forces to the lateral force resisting system.  

Diaphragm action.  In-plane action of a floor or roof system such that all

columns framing into the floor from above and below are

maintained in the same position relative to each other.

Diaphragm plate.  Plate possessing in-plane shear stiffness and strength

(resistance to racking), used to transfer forces to the supporting

elements.

Double-concentrated forces.  Two equal and opposite forces which form a

couple on the same side of the loaded member. 

Doubler plate.  Plate added to, and parallel with, a beam or column web to

increase resistance to concentrated loads.  

Drift.  Lateral deflection of a structure due to wind or other loads.  

Drift index.  Ratio of lateral deflection of a building to its height. 

Drift pin.  A tapered pin used during erection to align holes in steel

members to be connected by bolting.

Ductility.  The ability of a materials or structures to undergo large
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deformation without rupture.

Eave.  Line along the sidewall formed by the intersection of the planes of

the roof and wall.

Eave strut.  A structural member located at the eave of a building which

supports roof and wall paneling.

Effective length factor K.  Ratio between the effective length and the

unbraced length of the member.

Effective length.  Length of an otherwise identical column with the same

strength when analyzed with pinned end conditions. It is the

distance between the points of inflection (zero internal moment) of

the anticipated buckled shape.

Effective net area.  Net area modified to account for the effect of shear lag.

Effective slenderness ratio.  The ratio of the effective length of a column

to its radius of gyration.

Elastic analysis.  Structural analysis based on the assumption that the

structure returns to its original geometry on removal of the load.

Elastic-perfectly plastic.  Material which has an idealized stress-strain

curve that varies linearly from the point of zero strain and zero

stress up to the yield point of the material, and then increases in

strain at the value of the yield stress without any further increase in

stress.   

Encased composite column.  Composite column consisting of a structural
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concrete column and one or more embedded steel shapes.  

End bay.  The bay adjacent to the end walls of a building.  Usually the

distance from the end wall to the first interior main frame

measured normal to the end wall.

End frame.  A frame located at the end wall of a building which supports

the load from a portion of the end bay. 

End return.  Length of fillet weld that continues around a corner in the

same plane.  

End wall column.  A column located at the end wall of a building which

supports girts in two planes.

Erection.  The on-site assembling of fabricated steel components to form a

completed structure.

Erection bracing.  Materials used by erectors to stabilize the building

system during erection.

Erection drawing.  A drawing usually prepared by a steel fabricator,

showing the location and orientation of the steel members of a

building frame.  

Euler formula.  Mathematical relationship expressing the value of the

Euler load in terms of the modulus of elasticity, the moment of

inertia of the cross section about the buckling axis, and the length

of the column.

Euler load.  Elastic buckling (bifurcation) load of a perfectly straight,
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centrally loaded pin-ended column.

Eyebar.  Pin-connected tension member of uniform thickness, with

thermally-cut or forged head of greater width than the body,

proportioned to provide approximately equal strength in the head

and body.

Fabrication.  The manufacturing process performed in a plant, where steel

members are cut to length, punched, drilled, coped and otherwise

prepared for erection.

Factored load.  Load obtained by multiplying a nominal load by a load

factor.

Fastener.  Generic term for bolts, pins, rivets, or other connecting devices.

Fatigue.  Limit state of crack initiation and growth resulting from repeated

application of live loads.

Faying surface.  Contact area between two plies of a joint transmitting a

shear force.  

Fillet weld.  A weld placed in the corner formed by two overlapping parts

in contact with each other.

Filler plate.  Plate used to build up the thickness of one component.  

Fillet.  A concave junction of two (usually perpendicular) surfaces.

Fillet weld.  Weld of generally triangular cross section made between

intersecting surface elements.

First-order analysis.  Structural analysis in which equilibrium equations
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are formulated on the original geometry of the structure; second-

order effects are neglected.

Fixed base.  A column base that is designed to resist rotation as well as

horizontal or vertical movement.

Flat width.  Nominal width of rectangular HSS minus twice the outside

corner radius.  In absence of knowledge of the corner radius, the

flat width may be taken as the total section width minus three times

the thickness.  

Flexural buckling.  Buckling mode in which a compression member

deflects laterally without twist or change in cross-sectional shape.  

Flexural-torsional buckling.  Buckling mode in which a compression

member bends and twists simultaneously without change in cross-

sectional shape.

Footing.  A pad or mat, usually of concrete, located under a column, that is

used to distribute the loads from the column into supporting soil.

Force.  Resultant of stresses distributed over a prescribed area.  

Formed steel deck.  In composite construction, steel cold formed into a

decking profile used as permanent concrete form.  

Foundation.  Substructure which supports a building or other structure. 

Frame buckling.  Failure by bifurcation of equilibrium position; applicable

to symmetrical frames, with symmetric gravity loads.

Frame instability.  Attainment of stability limit load a s a result of
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combined effects of loading and lateral deflection; applicable to

unsymmetrical frames and to symmetrical frames with

unsymmetrical loading.

Fully restrained moment connection.  Connection capable of transferring

moment with negligible rotation between connected members. 

Gage.  Transverse center-to-center spacing of bolt lines.  

Geometric axis.  Axis parallel to web, flange, or angle leg.

Girder. Essentially, a beam that supports other beams.

Girt.  Horizontal structural member that is attached to side wall or end

wall columns and supports wall paneling. It is primarily subjected

to bending under horizontal loads, such as wind load.  

Gravity axis.  Axis through the center of gravity of a member along its

length.

Gravity frame.  Portion of the framing system not included in the lateral

load resisting system.

Gravity load.  Load, such as that produced by dead and live loads, acting

in the downward direction.

Grip of bolt.  Total thickness of the plies of a joint through which the bolt

passes, exclusive of washers or direct-tension indicators.

Groove weld.  Weld made in a groove between connection elements.

Gusset plate.  Steel plate used to connect truss members at a joint, or a

strut or brace to a beam or column.
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Haunch.  The deepened portion of a column or rafter designed to

accommodate the higher bending moments at such points.

Heat treatment.  A combination of heating and cooling operations, timed

and applied to a metal or alloy in the solid state in a way that will

produce desired properties.

High-strength bolt.  An ASTM A325, A490, or F1852 bolt.

Horizontal shear.  Force at the interface between steel and concrete

surfaces in a composite beam.  

Hot-rolled shapes.  Steel sections (angles, channels, I-shapes, etc.) which

are formed by rolling mills while the steel is in a semi-molten state.

HSS.  Square, rectangular, or round hollow structural steel section

produced in accordance with a pipe or tubing product specification.

Impact wrench.  A power tool used to tighten nuts on bolts.

Importance factor.  A factor that accounts for the degree of hazard to

human life and damage to property.

Inelastic analysis.  Structural analysis that takes into account inelastic

material behavior, including plastic analysis.  

Instability.  Limit state reached in the loading of a structural component,

frame, or structure in which a slight disturbance in the loads or

geometry produces large displacements.

Intermediate columns.  Columns that fail by inelastic buckling.  

Isotropic.  A material that has the same physical properties in all
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directions.

Jig.  Device used to hold pieces of material in a certain convenient

position during fabrication.

Joint.  Area where two or more ends, surfaces, or edges of structural

elements are attached.  Categorized by type of fastener or weld

used and method of force transfer.

Joist.  A term usually associated with very small (light) beams spaced very

closely, supporting a floor or roof of a building.

K bracing.  System of struts used in a braced frame in which the pattern of

the struts resembles the letter K, either normal or on its side.

Lacing.  Plate, angle, or other steel shape, in a lattice configuration, that

connects two steel shapes together.

Lamellar tearing.  Separation in the layers of a highly restrained base

metal caused by through-thickness strains produced by shrinkage

of adjacent weld metal.

Lap joint.  Joint between two overlapping connection elements in parallel

planes.

Lateral bracing.  Diagonal bracing, shear walls, or equivalent means for

providing in-plane lateral stability.  

Lateral buckling.  Buckling of a beam resulting in a lateral deflection and

twist.  Also called lateral-torsional buckling.

Lateral load.  Load, such as that produced by wind or earthquake effects,
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acting in a lateral direction.

Lateral load resisting system.  Structural system designed to resist lateral

loads and provide stability for the structure as a whole. 

Lateral-torsional buckling.  Buckling mode of a flexural member

involving deflection normal to the plane of bending occurring

simultaneously with twist about the shear center of the cross

section.

Leaning column.  Column designed to carry gravity loads only, with

connections that are not intended to provide resistance to lateral

load. 

Leeward side.  Side of a building opposite to the side impacted by the

wind.

Length.  Dimension of the building measured perpendicular to the main

framing from end wall to end wall.

Limit load.  The load under which a structure reaches a defined limit of

structural usefulness.

Limit state.  Condition in which a structure or component becomes unfit

for service and is judged either to be no longer useful for its

intended function (serviceability limit state) or to have reached its

ultimate load-carrying capacity (strength limit state).

 Lintel.  Beam over an opening for a door or window, in a masonry wall.

Live loads.  Loads that change position and magnitude.
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Load.  Force or other action that results from the weight of building

materials, occupants and their possessions, environmental effects,

differential movement, or restrained dimensional changes.

Load effect.  Forces, stresses, and deformations produced in a structural

component by the applied loads.  

Load factor.  Factor that accounts for deviations of the nominal load from

the actual load, for uncertainties in the analysis that transforms the

load into load effect, and for the probability that more than one

extreme load will occur simultaneously.  

Local buckling.  Limit state of buckling of a compression element within a

cross section which may precipitate the failure of the whole

member.

Long columns.  Columns that buckle elastically.

Longitudinal.  The direction parallel to the ridge.  The direction

perpendicular to the main frames.

Lower bound load.  Load computed on the basis of an assumed

equilibrium moment diagram in which the moments are not greater

pthan M  that is less than or at best equal to the true ultimate load.

Low rise building.  A class of buildings usually less than 60 ft eave height. 

Commonly, they are single story, but do not exceed 4 stories.

LRFD (Load and Resistance Factor Design).  Method of proportioning

structural components such that the design strength equals or
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exceeds the required strength of the component under the action of

the LRFD load combinations.

LRFD Load Combination.  Load combination in the applicable building

code intended for strength design (load and resistance factor

design).

Mechanism.  An system of structural members containing a sufficient

number of plastic (or real) hinges (with at least one plastic hinge),

so that it is able to deform in a rigid body mode without a finite

increase in load.  

Mechanism angle.  The virtual angle of rotation at a plastic hinge

corresponding to the virtual displacement of the mechanism.

Mechanism method.  Method of plastic analysis in which equilibrium

between external forces and internal moments at plastic hinges is

formulated on the basis of an assumed mechanism.  The failure

load so determined is an upper bound.

Mezzanine.  An intermediate level between floor and ceiling occupying a

partial area of the floor space.

Mild steel.  A ductile low-carbon steel.

Milled surfaces.  Surfaces that have been accurately sawed or finished to a

smooth or true plane.

Mill scale.  Oxide surface coating on steel formed by the hot rolling

process.  
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Modulus of elasticity or Young’s modulus.  The ratio of stress to strain of a

material, within the elastic domain.  It is a measure of the

material’s stiffness.  Structural steel has a modulus of elasticity, E,

of 29,000 ksi.

Moment connection.  Connection designed to transmit bending moment as

well as axial and shear forces between connected members.

Moment frame.  Framing system that provides resistance to lateral loads

and provided stability to the structural system by shear and flexure

of the framing members and their connections.

Monorail crane.  A crane that travels on a single runway beam, usually a

“S” or “W” beam.

Multi-span frame.  Frame consisting of more than one span across the

width of the building.

Net area.  Gross cross-sectional area of a member reduced to account for

removed material.  

Nodal brace.  Brace that prevents lateral movement or twist independently

of other braces at adjacent brace points.

Nominal dimension.  Designated or theoretical dimension, as in the tables

of section properties.

Nominal loads.  Magnitudes of loads specified by the applicable building

code.

Nominal strength.  Strength of a structure or component (without the
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resistance factor or safety factor applied) to resist the load effects,

as determined by computations using the specified material

strengths and dimensions and equations derived from accepted

principles of structural mechanics (in accordance with LRFD

specification).

Noncompact section.  Section that can develop the yield stress in its

compression elements before local buckling occurs, but cannot

develop a rotation capacity of three.  

Open-web steel joist.  Light weight prefabricated truss. 

Overhanging beam.  A simply supported beam that extends beyond its

support, at one or both ends.

Panel zone.  Web area of beam-to-column connection delineated by the

extension of beam and column flanges through the connection,

transmitting moment through a shear panel.  

Partial-joint-penetration groove weld (PJP).  Groove weld in which the

penetration is intentionally less than the complete thickness of the

connected element.

Partially restrained moment connection.  Connection capable of

transferring moment with rotation between connected members

that is not negligible.

Percent elongation.  Measure of ductility, determined in a tensile test as

the maximum elongation of the gage length divided by the original
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gage length.

Permanent load.  Load in which variations over time are rare or of small

magnitude.  All other loads are variable loads.

Pickle.  Chemical or electrochemical removal of surface oxides.

Pig iron.  Iron produced by reduction of iron ore in the blast furnace.

Pinned base.  A column base that is designed to resist horizontal and

vertical movement, but not rotation.  Also called hinged base. 

Pitch.  Longitudinal center-to-center spacing of bolts.  

Plastic analysis.  Structural analysis based on the assumption of rigid

plastic behavior, i.e., that equilibrium is satisfied throughout the

structure and the stress is at or below the yield stress.

Plastic design section.  Cross section of a member which can maintain a

full plastic moment through large rotations so that a mechanism

can develop; section suitable for design by plastic analysis.

Plastic hinge.  Yielded zone that forms in a structural member when the

plastic moment is attained.  The member is assumed to rotate

further as if hinged, except that such rotation is restrained by the

plastic moment.  

Plastic-limit load.  Maximum load that is attained when a sufficient

number of plastic hinges have formed to permit the structure to

deform plastically without further increase in load.  It is the largest

load a structure will support, when perfect plasticity is assumed
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and when such factors as instability, second-order effects, strain

hardening, and rupture are neglected.

Plastic modulus.  Modulus of resistance to bending of a completely

yielded cross section.  It is the combined ststic moment about the

plastic neutral axis of the cross-sectional areas above and below

that axis. 

 Plastic moment.  Theoretical resisting moment of a fully-yielded cross

section.  

Plastic neutral axis (PNA).  The axis in a plastically designed cross

section where the strains and stresses change from tensile to

compressive.  The axis is located at the midarea of the cross

section.

Plastic section modulus.  Modulus of resistance to bending of a completely

yielded cross section.  It is the combined statical moment, about

the plastic neutral axis, of the cross-sectional areas above and

below that axis. 

Plastification.  Process of successive yielding of fibers in the cross section

of a member as the bending moment is increased beyond the yield

moment.

Plastic strain.  Difference between total strain and elastic strain.

Plastic zone.  Yielded region of a member.

Plug weld.  Weld made in a circular hole in one element of a joint fusing
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that element to another element.

Poisson’s ratio.  Absolute value of the ratio of lateral strain to the

corresponding axial strain in a member subjected to uniaxial stress. 

Ponding.  Retention of water due solely to the deflection of flat roof

framing.

Post buckling strength.  Additional load or force that can be carried by a

plate element, member, or frame after initial buckling occurred.  

Pretensioned joint.  Joint with high-strength bolts tightened to the

specified minimum pretension.

Prismatic member.  Member whose cross-sectional area remains constant

along the length of its longitudinal axis. 

Proportional loading.  A system of loading in which all loads increase in a

constant ratio, one to the other.

Prying action.  Amplification of the tension force in a bolt caused by the

eccentricity between the point of the applied load and the axis of

the bolt, causing deformation of the connected elements.

Purlin.  Horizontal structural member that supports roof deck and is

primarily subjected to bending under vertical loads such as dead,

snow, or wind loads.  

P-* effect.  Effect of loads acting on the deflected shape of a member

between joints or nodes.  

P-) effect.  Effect of loads acting on the displaced location of joints or
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nodes in a structure.  In tiered building structures, this is the effect

of loads acting on the laterally displaced location of floors and

roofs.  

Quenching.  Process of rapid cooling of steel from an elevated temperature

by contact with water or oil.  

Rafter.  Main beam supporting the roof system. 

Redistribution of moment.  Process which results in the successive

formation of plastic hinges until the plastic limit load is reached. 

Due to the formation of plastic hinges , less highly-stressed

portions of a structure may carry increased moments.

Relative brace.  Brace that controls the relative movement of two adjacent

brace points along the length of a beam or column or the relative

lateral displacement of two stories in a frame.

Required strength.  Load effect (forces, stresses, and deformations)

produced in a structural component, determined by structural

analysis from the factored loads using the most appropriate critical

load combination (LRFD load combinations).

Residual stresses.  Stresses that exist in an unloaded member induced by

rolling, fabrication, and/or erection processes (Such stresses can be

caused by uneven cooling of hot rolled shapes, cold bending, or by 

welding.)

Resistance factor, N.  Factor that accounts for unavoidable deviations of
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the nominal strength from the actual strength and for the manner

and consequences of failure.

Reverse curvature.  Deformed shape of a beam segment with one or more

inflection points within the segment.

Ridge.  Horizontal line formed by opposing sloping sides of a roof running

parallel with the building length.

Roof pitch.  Ratio of rise to building width for gable roofs. 

Roof slope.  Angle that a roof surface makes with the horizontal.  Usually

expressed in units of vetical rise to 12 units of horizontal run.

Root of a joint.  Portion of a joint to be welded where the members are

closest to each other.

Rotation capacity.  Incremental angular rotation that a given shape can

accept prior to excessive load shedding (local failure), defined as

the ratio of the inelastic rotation attained to the idealized elastic

rotation at first yield.

Runway beam.  Beams on which the crane operates.

Runway bracket.  Bracket attached to the column of a building frame

which supports the runway beam for top-running cranes.

Rupture strength.  In a connection, strength limited by tension or shear

rupture.

Safety factor, S .  Factor that accounts for deviations of the actual strength

from the nominal strength, deviations of the actual load from the
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nominal load, uncertainties in the analysis that transforms the load

into a load effect, and for the manner and consequence of failure.

Sag rods.  Steel threaded rods that are used to provide intermediate

support for roof purlins or wall girts in their weak plane.

Second-order analysis.  Structural analysis in which equilibrium

conditions are formulated on the deformed structure; second-order

effects (both P-* and P-), unless specified otherwise) are

included.  

Second-order effect.  Effect of loads acting on the deformed configuration

of a structure; includes both P-* and P-) effects.  

Section modulus.  Ratio of the moment of inertia taken about a particular

axis of a section divided by distance to the extreme fiber of the

section measured perpendicular to the axis in question.

Serviceability limit state.  Limiting condition affecting the ability of a

structure to preserve its appearance, maintainability, durability, or

the comfort of its occupants or function of machinery, under

normal usage.  

Service loads.  All design loads specified by the applicable building code.

Service loads.  Loads under which serviceability limit states are evaluated. 

Loads that are assumed to be applied to a structure when it is in

service.  Also called working loads.

Service load combination.  Load combination under which serviceability
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limit states are evaluated.

Shape factor.  The ratio of the plastic moment of a section to its yield

moment.  Also, the ratio of the plastic section modulus to the

elastic section modulus for a cross section.

Shear/bearing joint.  Snug-tightened joint or pretensioned joint with bolts

that transmit shear loads and for which the design criteria are based

upon the shear strength of the bolts and bearing strength of the

connected materials.

Shear center.  The point in the cross section of a beam through which the

resultant of the transverse loads must pass so that no torsion will

occur.

Shear connection.  A connection designed to transfer axial and shear

forces between connecting members, but no moments.  Also

known as simple shear connection.

Shear connector.  Headed stud, channel, plate or other shape welded to a

steel member and embedded in concrete of a composite member to

transmit shear forces at the interface between the two materials.

Shear lag.  Nonuniformity of stress distribution in unconnected elements

of an axially loaded tension member.

Shear wall.  Wall that provides resistance to shears in the plane of the

wall, caused by lateral loads such as wind or earthquake, and

provides stability for the structural system.  
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Shims.  Thin strips of steel used to fill a space between faying or bearing

surfaces.

Shop drawings.  Drawings prepared by the steel fabricator, instructing the

fabricating shop about the manner in which each piece of steel is to

be cut, punched, drilled, coped, for erection in a structure.

Short columns.  Columns whose failure stress equals yield stress, and for

which no buckling will occur.

Sidesway.  Freedom of the joints of a structure to displace laterally when

loaded.

Sidesway.  Lateral movement of a structure under the action of lateral

loads, unsymmetrical vertical loads, or unsymmetrical properties of

the structure.  Essentially, the same as drift.

Sidesway buckling.  Buckling mode of a frame precipitated by the relative

lateral displacements of joints, leading to failure by sidesway of the

frame.  

Simple connection.  Connection that transmits negligible bending moment

between connected elements.  

Single concentrated force.  Tensile or compressive force applied normal to

the flange of a member. 

Single curvature.  Deformed shape of a beam segment with no inflection

point within the brace points.

Slag.  A nonmetallic product resulting from the mutual dissolution of flux
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and nonmetallic impurities in smelting and refining operations, and

in welding.

Slender-element section.  Cross section possessing plate components of

sufficient slenderness such that local buckling in the elastic range

will occur.  

Slenderness ratio.  The ratio of the length of a member to its radius of

gyration.

Slip-critical joint.  Bolted joint designed to resist movement by friction of

the faying surfaces of the connection under the clamping forces of

the pretensioned bolts.

Slot weld.  Weld made in an elongated hole fusing an element to another

element.  

Snug-tightened joint.  Joint with the connected plies in firm contact as

specified in Chapter J.  The snug-tightened condition is the

tightness that is attained with a few impacts of an impact wrench or

the full effort of an ironworker using ordinary spud wrench to bring

the plies into firm contact.  

Spandrel beams.   Beams that support the exterior walls of a building. 

Specified minimum tensile strength.  Lower limit of tensile strength

specified for a material as defined by ASTM.

Specified minimum yield stress.  Lower limit of yield stress specified for a

material as defined by ASTM.  
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Splice.  Connection between two structural elements joined at their ends to

form a single, longer element.

Spud wrench.  Tool used by erectors to line up holes and make up bolted

connections; a wrench with a tapered handle.

Squash load.  Column area multiplied by the yield stress.

St. Venant torsion.  Portion of the torsion in a member that induces only

shear stresses in the member cross section.

Stability.  Condition reached in the loading of a structural component,

frame, or structure in which a slight disturbance in the loads or

geometry does produce large displacements.  

Stability-limit load.  Maximum (theoretical) load a structure can support

when second-order instability effects are included.

Standing seam.  Side joints of roof panels that are arranged in a vetical

position above the roof line.

Steel.  An alloy consisting almost entirely of iron, along with small

quantities of carbon, silicon, manganese, sulphur, phosphorous,

and often other alloying elements.

Steel skeleton.  A framework of steel beams and columns used to transmit

all loads acting on a structure to the foundation.

Stepped column.  Column with changes from one cross section to another

occurring at abrupt points within the length of the column.

Stiffened element.  Flat compression element with adjoining out-of-plane
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elements along both edges parallel to the direction of loading.

Stiffener.  Structural element, usually a plate, or an angle, attached to a

member to distribute load, transfer shear, or prevent buckling.  

Stiffness.  Resistance to deformation of a member or structure, measured

by the ratio of the applied force (or moment) to the corresponding

displacement (or rotation).

Story drift.  Difference in horizontal deflection at the top and bottom of a

particular story.

Strain hardening.  Range in the stress-strain curve, beyond plastic strain,

in which additional stress is necessary to produce additional strain.

Strain-hardening strain.  For structural steels that have a yield plateau in

the stress-strain relationship, the value of the strain at the onset of

strain hardening.

Strain hardening modulus.  For structural steel which have a yield plateau

in the stress-strain relationship, the strain hardening modulus is the

initial slope of the stress-strain curve subsequent to the plastic

region.

Strength limit state.  Limiting condition affecting the safety of the

structure, in which the ultimate load-carrying capacity is reached.

Stress.  Force per unit area caused by axial force, moment, shear, or

torsion.

Stress concentration.  Localized stress considerably higher than the
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average due to abrupt changes in geometry or localized loading.

Strong axis.  Major principal centroidal axis of a cross section.  

Structural analysis.  Determination of load effects on members and

connections based on principles of structural mechanics.

Structural component.  Member, connector, connecting element, or

assemblage.

Structural system.  An assemblage of load-carrying components that are

joined together to provide interaction or interdependence.  

Stub column.  Short compression-test specimen, long enough for use in

measuring the stress-strain relationship for the complete cross

section, but short enough to avoid buckling as a column in the

elastic and plastic range. 

Subassemblage.  Truncated portion of a structural frame.

Supported frame.  Frame which depends upon adjacent braced or unbraced

frames or shear walls for resistance to lateral load or frame

instability.  (This transfer of load is frequently provided by the

floor or roof system through diaphragm action).

Tangent modulus.  The ratio of stress to strain for a material that has been

stressed into the inelastic range.  At any given stress level in the

inelastic range, the slope of the average stress-strain curve of a

rolled or welded shape as determined by the compression test of a

stub column under controlled conditions.
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Tensile strength (of material).  Maximum tensile stress that a material is

capable of sustaining as defined by ASTM.  

Tensile strength (of member).  Maximum tension force that a member is

capable of sustaining.  

Thermally cut.  Cut with gas, plasma, or laser.

Tie.  A structural member that is loaded in tension.

Tie plate.  Plate element used to join two parallel components of a built-up

column, girder, or strut rigidly connected to the parallel

components and designed to transmit shear between them.

Toe of fillet.  Junction of a fillet weld face and base metal.  Tangent point

of a rolled section fillet.

Torsional bracing.  Bracing resisting twist of a beam or column.

Torsional-flexural buckling.  Buckling mode in which a compression

member bends and twists simultaneously without change in cross-

sectional shape.

Transverse stiffener.  Web stiffener oriented perpendicular to the flanges,

attached to the web.  

Tributary area.  The area which contributes load to a specific structural

component.

Turn-of-nut method.  Procedure whereby the specified pretension in high-

strength bolts is controlled by rotating the bolt component a

predetermined amount after the bolt has been snug tightened.
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Unbraced frame.  Frame in which the resistance to lateral loads is

provided by the bending resistance of its members and their

connections.

Unbraced length.  Distance between braced points of a structural member,

measured between the centers of gravity of the bracing members.

Unframed end.  The end of a member not restrained against rotation by

stiffeners or connecting elements.

Unstiffened element.  Flat compression element with an adjoining out-of-

plane element along one edge parallel to the direction of loading,

while the other edge parallel to the direction of loading is free.

Upper bound load.  Load computed on the basis of an assumed

mechanism which will always be greater than or at best equal to

the true ultimate load.

Vertical bracing system.  System of shear walls, braced frames, or both,

extending through one or more floors of a building.  

Warping torsion.  Portion of the total resistance of a member to torsion

that is provided by resistance to warping of the cross section.

Weak axis.  Minor principal centroidal axis of a cross section. 

Weathering steel.  A high-strength low-alloy steel whose surface when

exposed to the atmosphere oxidizes and forms a tightly adherent

film (patina) that prevents further oxidation and thus eliminates the

need for painting.  



Page 33 of  34

Web buckling.  Limit state of lateral stability of a web plate.

Web compression buckling.  Limit state of out-of-plane compression

buckling of the web due to a concentrated compression force.  

Web crippling.  Limit state of local failure of web plate in the immediate

vicinity of a concentrated load or reaction.  

Web sidesway buckling.  Limit state of lateral buckling of the tension

flange opposite the location of concentrated compression force.

Weld metal.  Portion of a fusion weld that has been completely melted

during welding.  Weld metal has elements of filler metal and base

metal melted in the weld thermal cycle.  

Width.  The dimension of the building measured parallel to the main

framing from side wall to side wall.

Wind column.  A vertical member supporting a wall system designed to

withstand horizontal wind loads.

Working loads.  See service loads.

Yield moment.  In a member subjected to bending, it is the moment at

which the extreme outer fiber of a section first attains the yield

stress.

Yield plateau.  Portion of the stress-strain curve for uniaxial tension in

which the stress remains essentially constant (flat) during a period

of substantially increased strain.

Yield point.  First stress in a material at which an increase in strain occurs
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without an increase in stress as defined by ASTM.  

Yield strength.  Stress at which a material exhibits a specified limiting

deviation from the proportionality of stress to strain as defined by

ASTM.

Yield stress.  Generic term to denote either yield point or yield strength, as

appropriate for the material.  
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