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PREFACE

(This Preface is not part of ANSI/AISC 360-10, Specification for Structural Steel Buildings,
but is included for informational purposes only.)

This Specification is based upon past successful usage, advances in the state of knowledge,
and changes in design practice. The 2010 American Institute of Steel Construction’s
Specification for Structural Steel Buildings provides an integrated treatment of allowable
stress design (ASD) and load and resistance factor design (LRFD), and replaces earlier
Specifications. As indicated in Chapter B of the Specification, designs can be made accord-
ing to either ASD or LRFD provisions.

This Specification has been developed as a consensus document to provide a uniform
practice in the design of steel-framed buildings and other structures. The intention is to pro-
vide design criteria for routine use and not to provide specific criteria for infrequently
encountered problems, which occur in the full range of structural design.

This Specification is the result of the consensus deliberations of a committee of structural
engineers with wide experience and high professional standing, representing a wide geo-
graphical distribution throughout the United States. The committee includes approximately
equal numbers of engineers in private practice and code agencies, engineers involved in
research and teaching, and engineers employed by steel fabricating and producing compa-
nies. The contributions and assistance of more than 50 additional professional volunteers
working in ten task committees are also hereby acknowledged.

The Symbols, Glossary and Appendices to this Specification are an integral part of the
Specification. A non-mandatory Commentary has been prepared to provide background for
the Specification provisions and the user is encouraged to consult it. Additionally, non-
mandatory User Notes are interspersed throughout the Specification to provide concise and
practical guidance in the application of the provisions.

The reader is cautioned that professional judgment must be exercised when data or rec-
ommendations in the Specification are applied, as described more fully in the disclaimer
notice preceding this Preface.
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16.1-xxvii

SYMBOLS

Some definitions in the list below have been simplified in the interest of brevity. In all cases,
the definitions given in the body of the Specification govern. Symbols without text defini-
tions, used only in one location and defined at that location are omitted in some cases. The
section or table number in the right-hand column refers to the Section where the symbol is
first used.

Symbol Definition Section
ABM Cross-sectional area of the base metal, in>(mm?) ................... 24
Ap Nominal unthreaded body area of bolt or threaded part, in.2 (mm?) .. ... J3.6
Api Cross-sectional area of the overlapping branch, in.2 (mm?) ........... K23
Apj Cross-sectional area of the overlapped branch, in.2 (mm?) ............ K23
Ac Area of concrete, in.2 (IMM?) .. ...ttt 12.1b
Ac Area of concrete slab within effective width, in? (mm?) ............. 13.2d
Ae Effective net area, in.2 (INM?) . ...\ vvur et D2
Ae Summation of the effective areas of the cross section based on

the reduced effective width, be, in.2 (mm?) ........................ E72
A Area of compression flange, in2 (mm?) .......................... G3.1
Agg Gross area of tension flange, in2 (mm?) ......................... F13.1
Asn Net area of tension flange, in.2(mm?) ........................... F13.1
At Area of tension flange, in2 (mm?) ............ ... .. ..., G3.1
Aq Gross cross-sectional area of member, in.> (mm?) ................... B3.7
Aq Gross area of composite member, in2 (mm?) ....................... 12.1
Agy Gross area subject to shear, in.> (mm?) ............................ J43
An Net area of member, in.2 (IMM?) ... ..o, B4.3
An Area of the directly connected elements, in.2 (mm?) ............ Table D3.1
Ant Net area subject to tension, in2(mm?) ............................ J43
A Net area subject to shear, in2(mm?) .............................. J43
App Projected area in bearing, in.2(mm?) ......... ... ... .. ... ... ... 17
As Cross-sectional area of steel section, in2 (mm?) .................... 12.1b
Asa Cross-sectional area of steel headed stud anchor, in2(mm?) .......... 18.2a
At Area on the shear failure path, in2 (mm?) ......................... D5.1
Agr Area of continuous reinforcing bars, in.2(mm?) ..................... 12.1
Asr Area of adequately developed longitudinal reinforcing steel within

the effective width of the concrete slab, in.> (mm?) ................. 13.2d
A Net area in tension, in2 (mm?) ............................... App.34
Aw Area of web, the overall depth times the web thickness, dty,

N2 (MM?) . G2.1
Awe Effective area of the weld, in2 (Mm?) .. ....ounee e, 124
Avei Effective area of weld throat of any ith weld element, in.> (mm?) ....... 24
A Loaded area of concrete, in> (MM?) .. ...t 16.3a
A Area of steel concentrically bearing on a concrete support, in.2 (mm?) ....J8
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Symbol
Ay

B

B

By
Boi
Bhj
Bp
By
B>
C

Co
Cq
o
Cm
Cp

Cr
Cs

Cy
Cw
C
D
D
D
Dy
Dy

Ec

Ec(T)

EM

SYMBOLS

Definition Section
Maximum area of the portion of the supporting surface that is
geometrically similar to and concentric with the loaded area, in.?> (mm?) . . . J8
Overall width of rectangular HSS member, measured 90 ° to the

plane of the connection, in. (mm) .................. ... ..... Table D3.1
Overall width of rectangular steel section along face transferring

load, in. (IMM) .. ..ot e 16.3¢
Overall width of rectangular HSS branch member, measured 90 °

to the plane of the connection, in. (mm) .......................... K2.1
Overall width of the overlapping branch, in. (mm) .................. K2.3
Overall width of the overlapped branch, in. (mm) .................. K2.3
Width of plate, measured 90 ° to the plane of the connection,

TN (M) Lt e e K1.1
Multiplier to account for P-deffects .................. ... .. ... App.8.2
Multiplier to account for P-Aeffects ............ ... ... ... ... App.8.2
HSS torsional constant . .......... .. ... i H3.1
Lateral-torsional buckling modification factor for nonuniform

moment diagrams .. ...ttt F1
Coefficient accounting for increased required bracing stiffness

atinflection point ............ .. ... ... i App. 6.3.1
Constant from Table A-3.1 for the fatigue category .............. App.33
Coefficient accounting for nonuniform moment ............... App. 8.2.1
Ponding flexibility coefficient for primary member in a

flatroof ... .. App. 2.1
Coefficient for web sidesway buckling .......................... J104
Ponding flexibility coefficient for secondary member in a

flatroof ... .. App. 2.1
Web shear coefficient ............ ... ... .. i i G2.1
Warping constant, in.® (mm®) ....... ... ... ... . E4
Edge distance increment ...................o i, Table J3.5
Outside diameter of round HSS, in. (mm) .................... Table B4.1
Outside diameter of round HSS main member, in. (mm) ............. K2.1
Nominal dead load, kips (N) ........... ... ... .. .. App.2.2
Outside diameter of round HSS branch member, in. (mm) ............ K2.1

In slip-critical connections, a multiplier that reflects the ratio of
the mean installed bolt pretension to the specified minimum

bOlt Pretension . ............i i J3.8
Modulus of elasticity of steel = 29,000 ksi (200 000 MPa) ...... Table B4.1
Modulus of elasticity of concrete = W%‘5 f¢ , ksi

(0.043WE° ([T, MPa) ..o I2.1b
Modulus of elasticity of concrete at elevated temperature,

ksi (MPa) ... App. 4232
Modulus of elasticity of steel = 29,000 ksi (200 000 MPa) ........... 12.1b
Elastic modulus of elasticity of steel at elevated temperature,

ksi (MPa) ... App. 4243
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Symbol
Elegst

Fe

Fea

Feow, Febz
Fer

Fcry

Ferz

Fe

Fe(T)

FEX

Fexx

Fn
Fn

Frem
Fnt

’
nt

I:I’]W
I:I’]W

Frwi
Frwix
aniy
Fp(T)
Fsr
Fr

Fu
Fu(T)

SYMBOLS 16.1-xxix

Definition Section
Effective stiffness of composite section, kip-in.? (N-mm?) ............ 12.1b
Available stress,ksi(MPa) . ........ . ... ... K1.1
Available axial stress at the point of consideration, ksi (MPa) .......... H2
Available flexural stress at the point of consideration, ksi (MPa) ........ H2
Critical stress, ksi (MPa) ........ ... ... . . . . i E3
Critical stress about the y-axis of symmetry, ksi (MPa) ................ E4
Critical torsional buckling stress, ksi (MPa) ......................... E4
Elastic buckling stress, ksi (MPa) ........ ... .. .. . .. . .. E3
Critical elastic buckling stress with the elastic modulus E(T)
at elevated temperature, ksi (MPa) ............. ... ... .... App. 42423
Flexural elastic buckling stress about the major principal axis,
ksi (MPa) ... e E4
Filler metal classification strength, ksi (MPa) ...................... 124
Flexural elastic buckling stress about the major principal axis,
ksi (MPa) ... e E4
Torsional elastic buckling stress, ksi (MPa) ......................... E4
Nominal bond stress, 0.06 ksi (040 MPa) ........................ 16.3¢

Magnitude of flexural stress in compression flange at which flange
local buckling or lateral-torsional buckling is influenced by

yielding, ksi(MPa) ......... .. . i Table B4.1
Nominal stress, ksi (MPa) ......... ... ... ... H3.3
Nominal tensile stress, Fnt, or shear stress, Fny, from Table J3.2,

ksi (MPa) ..o J3.6
Nominal stress of the base metal, ksi (MPa) ....................... 124
Nominal tensile stress from Table J3.2,ksi MPa) ................... 137
Nominal tensile stress modified to include the effects of shear stress,

ksi (MPa) ... 137
Nominal shear stress from Table J3.2,ksi (MPa) .................... J3.7
Nominal stress of the weld metal, ksi (MPa) ....................... 124
Nominal stress of the weld metal (Chapter J) with no increase in

strength due to directionality of load, ksi (MPa) ..................... K4
Nominal stress in ith weld element, ksi (MPa) ...................... 124
X component of nominal stress, Fnwi, ksi (MPa) ..................... 124
y component of nominal stress, Fpwi, ksi(MPa) .................. ... 124
Proportional limit at elevated temperatures, ksi (MPa) ......... App. 4232
Allowable stress range, ksi (MPa) .......... ... ... ... ....... App.3.3
Threshold allowable stress range, maximum stress range for

indefinite design life from Table A-3.1,ksi (MPa) ............... App. 3.1
Specified minimum tensile strength, ksi (MPa) ...................... D2

Minimum tensile strength at elevated temperature, ksi (MPa) ...App.4.2.3.2
Specified minimum yield stress, ksi (MPa). As used in this

Specification, “yield stress” denotes either the specified minimum

yield point (for those steels that have a yield point) or specified

yield strength (for those steels that do not have a yield point) ......... B3.7
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Ist1

lst2

Ix, Iy

SYMBOLS

Definition Section
Specified minimum yield stress of HSS branch member material,
ksi (MPa) ... e K2.1
Specified minimum yield stress of the overlapping branch material,
ksi (MPa) ... K23
Specified minimum yield stress of the overlapped branch material,
ksi (MPa) ... K23
Specified minimum yield stress of the flange, ksi (MPa) ............. J10.1
Specified minimum yield stress of plate, ksi (MPa) ................ KI1.1
Specified minimum yield stress of reinforcing bars, ksi (MPa) ....... 12.1b
Specified minimum yield stress of the stiffener material,
ksi (MPa) ... G33
Yield stress at elevated temperature, ksi (MPa) ............... App.4243
Specified minimum yield stress of the web material,
ksi (MPa) ... G33
Shear modulus of elasticity of steel = 11,200 ksi (77 200 MPa) ......... E4
Shear modulus of elasticity of steel at elevated temperature,
ksi(MPa) ... App.4.232
Flexural constant . .............c.uiiuniiniiiiiiiin. E4
Story shear, in the direction of translation being considered,
produced by the lateral forces used to compute Ay, kips (N) ... .. App.822
Overall height of rectangular HSS member, measured in the
plane of the connection, in. (mm) .......................... Table D3.1
Overall height of rectangular HSS branch member, measured
in the plane of the connection, in. (mm) .......................... K2.1
Overall depth of the overlapping branch, in. (mm) .................. K23
Moment of inertia in the plane of bending, in.* (mm*) .......... App. 8.2.1
Moment of inertia of the concrete section about the elastic
neutral axis of the composite section, in* (mm*) ................... 12.1b
Moment of inertia of the steel deck supported on secondary
members, in* (mm*) ... App. 2.1
Moment of inertia of primary members, in.*(mm*) .............. App. 2.1
Moment of inertia of secondary members, in.* (mm*) ............ App. 2.1
Moment of inertia of steel shape about the elastic neutral axis
of the composite section, in.* (mm*) ............... ... ... . ..... 12.1b
Moment of inertia of reinforcing bars about the elastic neutral axis
of the composite section, in.* (mm*) ............... ... ... . ..... 12.1b

Moment of inertia of transverse stiffeners about an axis in the

web center for stiffener pairs, or about the face in contact with

the web plate for single stiffeners, in* (mm*) ...................... G33
Minimum moment of inertia of transverse stiffeners required for

development of the web shear buckling resistance in Section G2.2,

indmm®) G33
Minimum moment of inertia of transverse stiffeners required for

development of the full web shear buckling plus the web

tension field resistance, V= Ve, in* (mm®*) . ........... ... . .. ... G33
Moment of inertia about the principal axes, in* (mm®*) ................ E4
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Lp
Lp

Lm

Mc

Mcx, Mcy

SYMBOLS 16.1-xxxi

Definition Section
Out-of-plane moment of inertia, in.* (mm*) .................. App. 6.3.2a
Moment of inertia of the compression flange about the y-axis,
A mmY) F4.2
Minor principal axis moment of inertia, in* (mm*) ................. F10.2
Torsional constant, in* (mm®*) .......... ... ... ... ................. E4
Effective length factor ......... .. ... .. .. .. . . ... C3,E2
Effective length factor for flexural buckling about X-axis .............. E4
Effective length factor for flexural buckling about y-axis .............. E4
Effective length factor for torsional buckling ........................ E4

Effective length factor in the plane of bending, calculated based on
the assumption of no lateral translation at the member ends, set

equal to 1.0 unless analysis justifies a smaller value ............ App. 8.2.1
Height of story,in. (mm) ......... ... ... ... .. oo, App.7.32
Length of member, in. (mm) ........... .. .. .. ... H3.1
Nominal occupancy liveload ............ ... ... ... ... ... App.4.14
Laterally unbraced length of member, in. (mm) ...................... E2
Length of span,in. (mm) . ......... ... ... ... .. ... ... App. 6.3.2a
Length of member between work points at truss chord

centerlines, in. (IMM) . ... ...ttt ittt e e e e e E5

Length between points that are either braced against lateral
displacement of compression flange or braced against twist

of the cross section, in. (Mm) .................uuurirenenenennn.. F2.2
Distance between braces, in. (mm) ................. ... ....... App. 6.2
Largest laterally unbraced length along either flange at the point

ofload,in. (Mm) ........... .. i J104
Limiting laterally unbraced length for eligibility for moment

redistribution in beams according to Section B3.7 ................. F13.5
Limiting laterally unbraced length for the limit state of yielding,

N (M) e e e F2.2
Length of primary members, ft (m) ........................... App. 2.1
Limiting laterally unbraced length for plastic analysis,

I (M)« e e e e e e e e App.1.2.3
Limiting laterally unbraced length for the limit state of inelastic
lateral-torsional buckling, in. (mm) ........... ... .. .. .. .. ... .... F2.2
Length of secondary members, ft(m) ......................... App. 2.1
Distance from maximum to zero shear force, in. (mm) ................ G6
Absolute value of moment at quarter point of the unbraced

segment, kip-in. (N-mm) . ... F1
Required flexural strength using ASD load combinations,

Kip-in. (N-mMm) . ..o e J104
Absolute value of moment at centerline of the unbraced segment,

Kip-in. (N-IM) . .o F1
Absolute value of moment at three-quarter point of the unbraced

segment, kip-in. (N-mm) . ....... .. F1
Available flexural strength determined in accordance with

Chapter F, kip-in. (N-mm) .......... ... .. oot HI1.1
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Symbol
MCX
MCX

Me
My

M max

Mnmid
Mn

Mrx,Mry

SYMBOLS

Definition Section
Available lateral-torsional strength for strong axis flexure
determined in accordance with Chapter F using Cp = 1.0,

Kip-in. (N-MmM) . ..o H1.3
Available flexural strength about the X-axis for the limit state of

tensile rupture of the flange, kip-in. N-mm) ........................ H4
Elastic lateral-torsional buckling moment, kip-in. (N-mm) .......... F10.2
First-order moment using LRFD or ASD load combinations,

due to lateral translation of the structure only, kip-in. (N-mm) . . .. .. App. 82
Absolute value of maximum moment in the unbraced segment,

Kip-in. (N-IM) . .o F1
Moment at the middle of the unbraced length, kip-in. (N-mm) . ...App.1.2.3
Nominal flexural strength, kip-in. N-mm) .......................... F1

First-order moment using LRFD or ASD load combinations,
with the structure restrained against lateral translation,

Kip-in. (N-MM) . ..o App. 8.2
Plastic bending moment, kip-in. N-mm) .................... Table B4.1
Moment corresponding to plastic stress distribution over the
composite cross section, kip-in. (N-mm) .......... ... ... ... .... 13.4b
Required second-order flexural strength under LRFD or ASD
load combinations, kip-in. (N-mm) ............. ... ... ....... App. 8.2
Required flexural strength using LRFD or ASD load
combinations, Kip-in. (N-mm) . ......... .. .. .. . i, H1.1
Required bracing moment using LRFD or ASD load
combinations, kip-in. (N-mm) . ........... ... ... ... ... ... App. 6322
Required in-plane flexural strength in branch using LRFD or
ASD load combinations, kKip-in. (N-mm) ......................... K3.2
Required out-of-plane flexural strength in branch using LRFD
or ASD load combinations, kip-in. N-mm) ....................... K3.2
Required flexural strength, kip-in. (N-mm) .. ...................... HI1.1

Required flexural strength at the location of the bolt holes;
positive for tension in the flange under consideration, negative

for compression, kip-in. (N-mm) . ......... ... ... ... ... ... H4
Required flexural strength using LRFD load combinations,

Kip-in. (N-mMm) . ..o e J104
Moment at yielding of the extreme fiber, kip-in. N-mm) ........ Table B4.1
Yield moment about the axis of bending, kip-in. (N-mm) ............ F10.1
Moment at yielding of the extreme fiber in the compression

flange, kip-in. (N-mm) . ......... ... F42
Moment at yielding of the extreme fiber in the tension flange,

Kip-in. (N-MmM) . ..o F4.4
Effective moment at the end of the unbraced length opposite

from Mo, kip-in. (N-mm) ........ ... ... ... ... ... ... App.1.2.3
Smaller moment at end of unbraced length, kip-in.

(N-IM) &« e F13.5,App. 123
Larger moment at end of unbraced length, kip-in.

(N-IMM) © e e F13.5,App. 123
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Pe story
Pey

Pei

Pit

Pt

Pn

Pn
PI’]O

Py
Py
Pr

Pr
Prp

Pstory

Py

Py

SYMBOLS 16.1-xxxiii

Definition Section
Notional load applied at level i, kips (N) . ........ ..., C2.2b
Additional lateral load, kips (N) ........ ... ... ... .. ... ... App.7.3
Overlap connection coefficient ............. ... ... ... ... ...... K2.2
Available axial strength, kips (N) ........ ... ... ... ... .. ... ... HI1.1

Available compressive strength out of the plane of bending, kips (N) ...H1.3
Elastic critical buckling load determined in accordance with

Chapter C or Appendix 7,kips (N) .......... ... ... ... 12.1b
Elastic critical buckling strength for the story in the direction

of translation being considered, kips (N) ...................... App 822
Elastic critical buckling load for buckling about the weak axis,

KPS (N) .« H1.2
Elastic critical buckling strength of the member in the plane of

bending, Kips (N) .. .o ot App. 8.2.1
First-order axial force using LRFD or ASD load combinations,

due to lateral translation of the structure only, kips (N) ........... App. 82

Total vertical load in columns in the story that are part of moment
frames, if any, in the direction of translation being considered,

Kips (N) .o App.8.2.2
Nominal axial strength, kips (N) .. ......... .. ... o .. D2
Nominal compressive strength, kips (N) ........... ... ... ... ... .. El
Nominal compressive strength of zero length, doubly symmetric,

axially loaded composite member, kips (N) ............. ... ... ... .. 12
First-order axial force using LRFD and ASD load combinations,

with the structure restrained against lateral translation, kips (N) ....App. 8.2
Nominal bearing strength, kips (N) ........... ... ... ... ... ... ... I8
Required second-order axial strength using LRFD or ASD load

combinations, kips (N) ......... .. ... i i App. 8.2
Required axial compressive strength using LRFD or ASD load

combinations, Kips (N) .. ... C23
Required axial strength using LRFD or ASD load combinations,

KPS (N) .o H1.1
Required axial strength of the member at the location of the bolt

holes; positive in tension, negative in compression, kips (N) ........... H4
Required external force applied to the composite member, kips (N) ....16.2a
Required brace strength using LRFD or ASD load combinations,

KipS (N) oot App. 6.2
Required axial strength in chord at a joint, on the side of joint

with lower compression stress, kips (N) ..................... Table K1.1

Total vertical load supported by the story using LRFD or ASD
load combinations, as applicable, including loads in columns

that are not part of the lateral force resisting system, kips (N) ....App.8.2.2
Required axial strength in chord using LRFD load combinations,

KPS (N) .o K1.1
Required axial strength in compression, kips (N) .............. App.122
Axial yield strength, kips (N) ......... ... ... . i i Cc23
Net reduction factor accounting for all slender compression elements ....E7
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Symbol
Qa

Qet

QCV

Qf

Qn

Qnt
an
Qrt
Qnv

Qs
R

R

R
Ra
RFiL

Rg
Rm
Rn
Rn
Rn

Rnwi

SYMBOLS

Definition Section
Reduction factor for slender stiffened elements .. ................... E72
Available tensile strength, kips (N) ......... ... ... ... ... ... ... 18.3¢c
Available shear strength, kips (N) .......... ... ... ... ... ... ... 18.3¢c
Chord-stress interaction parameter . ....................c......... K2.2
Nominal strength of one steel headed stud or steel channel anchor,
Kips (N) ot 13.2
Nominal tensile strength of steel headed stud anchor, kips (N) ........ 18.3b
Nominal shear strength of steel headed stud anchor, kips (N) ......... 18.3a
Required tensile strength, kips (N) ......... ... ... ... ... ... ... 18.3¢c
Required shear strength, kips (N) .......... ... ... ... .. ... ... 18.3¢c
Reduction factor for slender unstiffened elements ................... E7.1
Radius of joint surface, in. (mm) .............. ... .. ... ... Table J2.2
Nominal load due to rainwater or snow, exclusive of the ponding
contribution, ksi (MPa) ........ ... ... ... ... . il App.2.2
Seismic response modification coefficient ........................ Al.l
Required strength using ASD load combinations ................... B34
Reduction factor for joints using a pair of transverse fillet
weldsonly ... ... App.3.3
Coefficient to account for group effect ........................ ... 18.2a
Coefficient to account for influence of P-don P-A ............. App.8.2.2
Nominal strength, specified in Chapters B through K ............... B3.3
Nominal slip resistance, kips (N) ..., J3.8
Nominal strength of the applicable force transfer mechanism,
Kips (N) oo 16.3
Total nominal strength of longitudinally loaded fillet welds,
as determined in accordance with Table J2.5,kips (N) ............... 124

Total nominal strength of transversely loaded fillet welds,
as determined in accordance with Table J2.5 without the

alternate in Section J2.4(a),kips (N) ....... . .o 124
Horizontal component of the nominal strength of a weld group,

Kips (N) oo 2.4
Vertical component of the nominal strength of a weld group,

Kips (N) oo 2.4
Position effect factor for shearstuds .............. ... ... ... ... 18.2a
Web plastification factor ............ ... ... ... . il F4.1
Bending strength reduction factor ......... ... ... ... .. oL F5.2
Reduction factor for reinforced or nonreinforced transverse
partial-joint-penetration (PJP) groove welds ................... App.33
Web plastification factor corresponding to the tension flange

yielding limit state . ........... .. ... . F4.4
Required strength using LRFD load combinations .................. B33
Elastic section modulus, in® (mm?) .............................. F8.2
Spacing of secondary members, ft (m) ............... ... ... .. App. 2.1
Nominal snow load ......... ... ... ... ... . .. App.4.14
Elastic section modulus to the toe in compression relative to

the axis of bending, in> (mm®). .............. ... .. ............ F10.3
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Symbol
Se

Smin
Sop
Sxe» Sxt

Sx

Ta
Tp
Te
Tn
Tr

SYMBOLS 16—xxxv

Definition Section
Effective section modulus about major axis, in.>(mm?) .............. F7.2
Effective elastic section modulus of welds for in-plane bending
(Table K4.1),in2 (mm?) ...... ... .. . . ... . . K4
Lowest elastic section modulus relative to the axis of bending,
N3 Mm?) L F12
Effective elastic section modulus of welds for out-of-plane bending
(Table K4.1),in2 (mm?) ...... ... ... . . ... . . K4
Elastic section modulus referred to compression and tension
flanges, respectively, in.> (mm?®) .......... ... ... ... ... Table B4.1
Elastic section modulus taken about the X-axis, in.> (mm?) ............ F2.2
Elastic section modulus taken about the y-axis. For a channel,
the minimum section modulus, in.> (mm?®) ......................... F6.2
Nominal forces and deformations due to the design-basis fire
defined in Appendix Section4.2.1 ........ ... ... ... ....... App.4.14
Required tension force using ASD load combinations, kips (N) ........ 13.9
Minimum fastener tension given in Table J3.1 or J3.1M, kips (N) ...... J3.8
Available torsional strength, kip-in. (N-mm) ... .................... H3.2
Nominal torsional strength, kip-in. N-mm) ....................... H3.1
Required torsional strength using LRFD or ASD load combinations,
Kip-in. (N-IM) . ..o H3.2
Required tension force using LRFD load combinations, kips (N) ....... 3.9
Shear lag factor ....... ... . ... . .. D3
Utilization ratio ........... ..ot K22
Reduction coefficient, used in calculating block shear
rupture strength . ... L L J43
Stress index for primary members ............ ... ... .. ... App.2.2
Stress index for secondary members .......... ... ... ... ... .. App.2.2
Nominal shear force between the steel beam and the concrete
slab transferred by steel anchors, kips (N) ......... ... ... ... .... 13.2d
Available shear strength, kips (N) ........ ... ... ... ... ... ...... H3.2
Smaller of the available shear strengths in the adjacent web
panels with Vy, as defined in Section G2.1,kips (N) ................. G33
Smaller of the available shear strengths in the adjacent web panels
with Vj, as defined in Section G3.2,kips (N) ........ ... .. .. ... .... G33
Nominal shear strength, kips (N) . ......... ... ... .. ... ... ... Gl
Larger of the required shear strengths in the adjacent web panels
using LRFD or ASD load combinations, kips (N) .................. G3.3
Required shear strength using LRFD or ASD load combinations,
Kips (N) oot H3.2
Required longitudinal shear force to be transferred to the steel
or concrete, Kips (N) ... .o 16.2

Gravity load applied at level i from the LRFD load
combination or ASD load combination, as applicable,

Kps (N) oo C2.2b, App.7.32
Plastic section modulus about the axis of bending,
N3 Mm?) . F7.1
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SYMBOLS

Definition Section
Plastic section modulus of branch about the axis of bending,
N3 mMm?) K3.1
Plastic section modulus about the X-axis, in.> (mm?) ................. F2.1
Plastic section modulus about the y-axis, in.> (mm?) ................. F6.1
Clear distance between transverse stiffeners, in. (mm) .............. F13.2
Distance between connectors, in. (Mm) . .................oueunn... E6.1
Shortest distance from edge of pin hole to edge of member
measured parallel to the direction of force, in. (mm) ................ D5.1
Half the length of the nonwelded root face in the direction
of the thickness of the tension-loaded plate, in. (mm) ............. App.3.3
Weld length along both edges of the cover plate termination
to the beam or girder, in. (mm) .. ......... ..ottt F13.3

Ratio of two times the web area in compression due to application

of major axis bending moment alone to the area of the compression

flange components .......... ... F42
Full width of leg in compression, in. (mm) ....................... F10.3
For flanges of I-shaped members, half the full-flange width, by ;

for flanges of channels, the full nominal dimension of the

flange, in. (MM) . ... .o e F6.2
Full width of longest leg,in. (mm) ............. ... ... ... ...... E7.1
Width of unstiffened compression element; width of stiffened

compression element, in. (mMm) ............. ... i, B4.1
Width of the leg resisting the shear force,in. (mm) ................... G4
Width of column flange, in. (mm) .. ........... .. .. .. .. ... ..... J10.6
Reduced effective width,in. (mm) ............................... E7.2
Effective edge distance for calculation of tensile rupture strength

of pin-connected member, in. (mm) .. ......... .. ..., D5.1
Effective width of the branch face welded to the chord, in. (mm) ...... K2.3
Effective width of the branch face welded to the overlapped brace,

N (M) e e e e K2.3
Width of flange, in. (mm) ......... .. .. .. .. B4.1
Width of compression flange, in. (mm) ........... ... ... ... ..... F42
Width of tension flange, in. (mm) ........... .. .. .. .. .. .. ..., G3.1
Length of longer leg of angle,in. (mm) ............................ E5
Length of shorter leg of angle,in. (mm) .............. ... ... ... .. E5
Stiffener width for one-sided stiffeners, in. (mm) .............. App. 632
Nominal fastener diameter, in. (mm) ............................. J33
Nominal bolt diameter, in. (mm) .. ..............otiiirenenn... J3.10
Full nominal depth of the section, in. (mm) .................. B4.1,J10.3
Depth of rectangular bar,in. (mm) ........... ... ... ... ... ..... F11.2
Diameter, in. (IMM) . ...... ...ttt et e e J7
Diameter of pin, in. (mm) ........... ... i D5.1
Depth of beam, in. (mm) ......... .. .. . ..., J10.6
Nominal diameter (body or shank diameter), in. (mm) ............ App.34
Depth of column, in. (mm) ......... ... .. ..., J10.6
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Definition Section
Eccentricity in a truss connection, positive being away from
the branches, in. (Mm) . ............ ...ttt K2.1
Distance from the edge of steel headed stud anchor shank to
the steel deck web, in. (mm) .......... .. ... ... ... 18.2a
Specified compressive strength of concrete, ksi (MPa) .............. 11.2b

Compressive strength of concrete at elevated temperature, ksi (MPa) . .. I1.2b
Stress due to D + R (D = nominal dead load, R = nominal load
due to rainwater or snow exclusive of the ponding contribution),

ksi (MPa) ... App.2.2
Required axial stress at the point of consideration using LRFD

or ASD load combinations, ksi (MPa) ............................. H2
Required flexural stress at the point of consideration using LRFD

or ASD load combinations, ksi (MPa) ............................. H2
Required shear stress using LRFD or ASD load combinations,

ksi (MPa) ... 137
Transverse center-to-center spacing (gage) between fastener gage

lines, in. (IMIM) .. ...t it et e et B4.3
Gap between toes of branch members in a gapped K-connection,

neglecting the welds, in. (mm) . ......... ... i, K2.1
Width of stiffened compression element, in. (mm) .................. B4.1
Height of shear element, in. (mm) ............ .. .. .. ... ..... G2.1b

Clear distance between flanges less the fillet or corner radius for

rolled shapes; distance between adjacent lines of fasteners or the

clear distance between flanges when welds are used for built-up

shapes, in. (IMM) .. ...ttt e e e e J104
Twice the distance from the center of gravity to the following:

the inside face of the compression flange less the fillet or corner

radius, for rolled shapes; the nearest line of fasteners at the

compression flange or the inside faces of the compression flange

when welds are used, for built-up sections, in. (mm) ................ B4.1
Distance between the flange centroids, in. (mm) .................... F2.2
Twice the distance from the plastic neutral axis to the nearest line

of fasteners at the compression flange or the inside face of the

compression flange when welds are used, in. (mm) ................. B4.1
Nominal height of rib,in. (mm) ............ ... .. .. .. .. ....... 18.2a
Distance from outer face of flange to the web toe of fillet, in. (mm) ...J10.2
Coefficient for slender unstiffened elements .................. Table B4.1
Slip-critical combined tension and shear coefficient ................. J3.9
Web plate shear buckling coefficient ............................ G2.1
Actual length of end-loaded weld, in. (mm) ........................ 122
Length of connection, in. (mm) ............. .. ..c..oou.... Table D3.1
Length of bearing, in. (mm) .......... ... ... .. ... .. .. J7

Clear distance, in the direction of the force, between the edge
of the hole and the edge of the adjacent hole or edge of the
material, in. (IMM) .. ... .. i J3.10

Specification for Structural Steel Buildings, June 22, 2010
AMERICAN INSTITUTE OF STEEL CONSTRUCTION



16.1-xxxviii

Symbol

|ca

Its
I
I

SYMBOLS

Definition Section
Length of channel anchor, in. (mm) ............................. 18.2b
Total effective weld length of groove and fillet welds to
rectangular HSS for weld strength calculations, in. (mm) .............. K4
Overlap length measured along the connecting face of the chord
beneath the two branches, in. (mm) .............................. K2.1
Projected length of the overlapping branch on the chord, in. (mm) ... .. K2.1
Number of nodal braced points within the span ................. App. 6.3
Threads perinch (permm) ......... ... .. .. ..., App.34
Number of bolts carrying the applied tension . .. .................... J3.9
Number of slip planes required to permit the connection to slip ........ J3.8
Number of stress range fluctuations in design life ............... App.33
Pitch, in. per thread (mm per thread) .......................... App.34
Ratio of element i deformation to its deformation at maximum
S SS oot 2.4
Radius of gyration, in. (mm) .......... ... ... ... ... ... E2
Distance from instantaneous center of rotation to weld element
with minimum Ay/fj ratio, in. (MM) . ..........ititnrenenenenn.. 124
Minimum radius of gyration of individual component, in. (mm) ....... E6.1
Distance from instantaneous center of rotation to ith weld element,
TN (M) Lttt e e e e e 124
Polar radius of gyration about the shear center,in. (mm) ............... E4

Radius of gyration of the flange components in flexural compression
plus one-third of the web area in compression due to application

of major axis bending moment alone, in. (mm) ..................... F42
Effective radius of gyration, in. (mm) ............. ... ... ... .... F2.2
Radius of gyration about the X-axis, in. (mm) ....................... E4
Radius of gyration about the geometric axis parallel to the

connected leg, in. (MM) . ... ...ttt E5
Radius of gyration about y-axis, in. (mm) .......................... E4
Radius of gyration about the minor principal axis, in. (mm) ............ E5
Longitudinal center-to-center spacing (pitch) of any two

consecutive holes, in. (mm) ............ ... ... ... B4.3
Thic