NOTATION FOR CONCRETE

Code notation
The terms in this list are used in the code and as
needed in the commentary.
a

=

av =

Ab =
Abrg=
Ac =
Acf =

Ach =

Acp =
Acs =

Act =

Acv =

Acw =

Af =

Ag =

Ah =

Aj =

Al =

depth of equivalent rectangular stress block as
defined in 10.2.7.1, in., Chapter 10
shear span, equal to distance from center of
concentrated load to either (a) face of support
for continuous or cantilevered members, or (b)
center of support for simply supported members, in., Chapter 11, Appendix A
area of an individual bar or wire, in.2, Chapters
10, 12
bearing area of the head of stud or anchor
bolt, in.2, Appendix D
area of concrete section resisting shear transfer, in.2, Chapter 11
larger gross cross-sectional area of the slabbeam strips of the two orthogonal equivalent
frames intersecting at a column of a two-way
slab, in.2, Chapter 18
cross-sectional area of a structural member
measured out-to-out of transverse reinforcement, in.2, Chapters 10, 21
area enclosed by outside perimeter of concrete
cross section, in.2, see 11.6.1, Chapter 11
cross-sectional area at one end of a strut in a
strut-and-tie model, taken perpendicular to the
axis of the strut, in.2, Appendix A
area of that part of cross section between the
flexural tension face and center of gravity of
gross section, in.2, Chapter 18
gross area of concrete section bounded by
web thickness and length of section in the
direction of shear force considered, in.2,
Chapter 21
area of concrete section of an individual pier,
horizontal wall segment, or coupling beam
resisting shear, in.2, Chapter 21
area of reinforcement in bracket or corbel
resisting factored moment, in.2, see 11.9,
Chapter 11
gross area of concrete section, in.2 For a hollow section, Ag is the area of the concrete only
and does not include the area of the void(s),
see 11.6.1, Chapters 9-11, 14-16, 21, 22,
Appendixes B, C.
total area of shear reinforcement parallel to
primary tension reinforcement in a corbel or
bracket, in.2, see 11.9, Chapter 11
effective cross-sectional area within a joint in a
plane parallel to plane of reinforcement generating shear in the joint, in.2, see 21.5.3.1,
Chapter 21
total area of longitudinal reinforcement to
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resist torsion, in.2, Chapter 11
Al,min = minimum area of longitudinal reinforcement to
resist torsion, in.2, see 11.6.5.3, Chapter 11
An = area of reinforcement in bracket or corbel
resisting tensile force Nuc , in.2, see 11.9,
Chapter 11
Anz = area of a face of a nodal zone or a section
through a nodal zone, in.2, Appendix A
ANc = projected concrete failure area of a single
anchor or group of anchors, for calculation of
strength in tension, in.2, see D.5.2.1, Appendix D
ANco = projected concrete failure area of a single
anchor, for calculation of strength in tension if
not limited by edge distance or spacing, in.2,
see D.5.2.1, Appendix D
Ao = gross area enclosed by shear flow path, in.2,
Chapter 11
Aoh = area enclosed by centerline of the outermost
closed transverse torsional reinforcement,
in.2, Chapter 11
Aps = area of prestressing steel in flexural tension
As =
A s′ =
Asc =
Ase =
Ash =

Asi =

zone, in.2, Chapter 18, Appendix B
area of nonprestressed longitudinal tension
reinforcement, in.2, Chapters 10-12, 14, 15,
18, Appendix B
area of longitudinal compression reinforcement, in.2, Appendix A
area of primary tension reinforcement in a corbel or bracket, in.2, see 11.9.3.5, Chapter 11
effective cross-sectional area of anchor, in.2,
Appendix D
total cross-sectional area of transverse reinforcement (including crossties) within spacing
s and perpendicular to dimension bc , in.2,
Chapter 21
total area of surface reinforcement at spacing
si in the i-th layer crossing a strut, with reinforcement at an angle αi to the axis of the

strut, in.2, Appendix A
As,min= minimum area of flexural reinforcement, in.2,
see 10.5, Chapter 10
Ast = total area of nonprestressed longitudinal reinforcement, (bars or steel shapes), in.2, Chapters 10, 21
Asx = area of structural steel shape, pipe, or tubing
in a composite section, in.2, Chapter 10
At = area of one leg of a closed stirrup resisting torsion within spacing s, in.2, Chapter 11
Atp = area of prestressing steel in a tie, in.2,
Appendix A
Atr = total cross-sectional area of all transverse
reinforcement within spacing s that crosses
the potential plane of splitting through the reinforcement being developed, in.2, Chapter 12
Ats = area of nonprestressed reinforcement in a tie,
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in.2, Appendix A
Av = area of shear reinforcement spacing s, in.2,
Chapters 11, 17
AVc = projected concrete failure area of a single
anchor or group of anchors, for calculation of
strength in shear, in.2, see D.6.2.1, Appendix D
AVco= projected concrete failure area of a single
anchor, for calculation of strength in shear, if not
limited by corner influences, spacing, or member thickness, in.2, see D.6.2.1, Appendix D
Avd = total area of reinforcement in each group of
diagonal bars in a diagonally reinforced coupling beam, in.2, Chapter 21
Avf = area of shear-friction reinforcement, in.2,
Chapter 11
Avh = area of shear reinforcement parallel to flexural
tension reinforcement within spacing s2, in.2,
Chapter 11
Av,min= minimum area of shear reinforcement within
spacing s, in.2, see 11.5.6.3 and 11.5.6.4,
Chapter 11
A1 = loaded area, in.2, Chapters 10, 22
A2 = area of the lower base of the largest frustum
of a pyramid, cone, or tapered wedge contained wholly within the support and having for
its upper base the loaded area, and having
side slopes of 1 vertical to 2 horizontal, in.2 ,
Chapters 10, 22
b = width of compression face of member, in.,
Chapter 10, Appendix B
bc = cross-sectional dimension of column core
measured center-to-center of outer legs of the
transverse reinforcement comprising area
Ash, in., Chapter 21
bo = perimeter of critical section for shear in slabs
and footings, in., see 11.12.1.2, Chapters 11,
22
bs = width of strut, in., Appendix A
bt = width of that part of cross section containing the
closed stirrups resisting torsion, in., Chapter 11
bv = width of cross section at contact surface being
investigated for horizontal shear, in., Chapter 17
bw = web width, or diameter of circular section, in.,
Chapters 10-12, 21, 22, Appendix B
b1 = dimension of the critical section bo measured
in the direction of the span for which moments
are determined, in., Chapter 13
b2 = dimension of the critical section bo measured in
the direction perpendicular to b1, in., Chapter
13
Bn = nominal bearing strength, lb, Chapter 22
Bu = factored bearing load, lb, Chapter 22
c = distance from extreme compression fiber to
neutral axis, in., Chapters 9, 10, 14, 21
cac = critical edge distance required to develop the
basic concrete breakout strength of a post-

installed anchor in uncracked concrete without
supplementary reinforcement to control splitting, in., see D.8.6, Appendix D
ca,max= maximum distance from center of an anchor
shaft to the edge of concrete, in., Appendix D
ca,min= minimum distance from center of an anchor
shaft to the edge of concrete, in., Appendix D
ca1 = distance from the center of an anchor shaft to
the edge of concrete in one direction, in. If
shear is applied to anchor, ca1 is taken in the
direction of the applied shear. If the tension is
applied to the anchor, ca1 is the minimum
edge distance, Appendix D
ca2 = distance from center of an anchor shaft to the
edge of concrete in the direction perpendicular to ca1, in., Appendix D
cb = smaller of (a) the distance from center of a bar
or wire to nearest concrete surface, and (b)
one-half the center-to-center spacing of bars
or wires being developed, in., Chapter 12
cc = clear cover of reinforcement, in., see 10.6.4,
Chapter 10
ct = distance from the interior face of the column to
the slab edge measured parallel to c1, but not
exceeding c1, in., Chapter 21
c1 = dimension of rectangular or equivalent rectangular column, capital, or bracket measured in
the direction of the span for which moments
are being determined, in., Chapters 11, 13, 21
c2 = dimension of rectangular or equivalent rectangular column, capital, or bracket measured in the
direction perpendicular to c1, in., Chapter 13
C = cross-sectional constant to define torsional
properties of slab and beam, see 13.6.4.2,
Chapter 13
Cm = factor relating actual moment diagram to an
equivalent uniform moment diagram, Chapter 10
d = distance from extreme compression fiber to
centroid of longitudinal tension reinforcement,
in., Chapters 7, 9-12, 14, 17, 18, 21, Appendixes B, C
d ′ = distance from extreme compression fiber to
centroid of longitudinal compression reinforcement, in., Chapters 9, 18, Appendix C
db = nominal diameter of bar, wire, or prestressing
strand, in., Chapters 7, 12, 21
do = outside diameter of anchor or shaft diameter
of headed stud, headed bolt, or hooked bolt,
in., see D.8.4, Appendix D
do′ = value substituted for do when an oversized
anchor is used, in., see D.8.4, Appendix D
dp = distance from extreme compression fiber to
centroid of prestressing steel, in., Chapters
11,18, Appendix B
dpile = diameter of pile at footing base, in., Chapter 15
dt = distance from extreme compression fiber to
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centroid of extreme layer of longitudinal tension steel, in., Chapters 9, 10, Appendix C
D = dead loads, or related internal moments and
forces, Chapters 8, 9, 20, 21, Appendix C
e = base of Napierian logarithms, Chapter 18
eh = distance from the inner surface of the shaft of a
J- or L-bolt to the outer tip of the J- or L-bolt, in.,
Appendix D
eN ′ = distance between resultant tension load on a
group of anchors loaded in tension and the
centroid of the group of anchors loaded in tension, in.; eN ′ is always positive, Appendix D
eV ′ = distance between resultant shear load on a
group of anchors loaded in shear in the same
direction, and the centroid of the group of
anchors loaded in shear in the same direction,
in., eV ′ is always positive, Appendix D
E = load effects of earthquake, or related internal
moments and forces, Chapters 9, 21, Appendix C
Ec = modulus of elasticity of concrete, psi, see
8.5.1, Chapters 8-10, 14, 19
Ecb = modulus of elasticity of beam concrete, psi,
Chapter 13
Ecs = modulus of elasticity of slab concrete, psi,
Chapter 13
EI = flexural stiffness of compression member,
in.2-lb, see 10.12.3, Chapter 10
Ep = modulus of elasticity of prestressing steel, psi,
see 8.5.3, Chapter 8
Es = modulus of elasticity of reinforcement and structural steel, psi, see 8.5.2, Chapters 8, 10, 14
fc′ = specified compressive strength of concrete, psi,
Chapters 4, 5, 8-12, 14, 18, 19, 21, 22, Appendixes
A-D
f c ′ = square root of specified compressive strength
of concrete, psi, Chapters 8, 9, 11, 12, 18, 19,
21, 22, Appendix D
fce = effective compressive strength of the concrete
in a strut or a nodal zone, psi, Chapter 15,
Appendix A
fci′ = specified compressive strength of concrete at
time of initial prestress, psi, Chapters 7, 18
f ci
′ = square root of specified compressive strength
of concrete at time of initial prestress, psi,
Chapter 18
f cr′ = required average compressive strength of
concrete used as the basis for selection of
concrete proportions, psi, Chapter 5
fct = average splitting tensile strength of lightweight
concrete, psi, Chapters 5, 9, 11, 12, 22
fd = stress due to unfactored dead load, at
extreme fiber of section where tensile stress is
caused by externally applied loads, psi, Chapter 11
fdc = decompression stress; stress in the prestress-

fpc =

fpe =

fps =
fpu =
fpy =
fr

=

fs

=

fs′ =
fse =

ft

=

futa =
fy

=

fya =
fyt =
F

=

Fn =
Fnn =
Fns =
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ing steel when stress is zero in the concrete at
the same level as the centroid of the prestressing steel, psi, Chapter 18
compressive stress in concrete (after allowance for all prestress losses) at centroid of
cross section resisting externally applied
loads or at junction of web and flange when
the centroid lies within the flange, psi. (In a
composite member, fpc is the resultant
compressive stress at centroid of composite
section, or at junction of web and flange when
the centroid lies within the flange, due to both
prestress and moments resisted by precast
member acting alone), Chapter 11
compressive stress in concrete due to effective prestress forces only (after allowance for
all prestress losses) at extreme fiber of section
where tensile stress is caused by externally
applied loads, psi, Chapter 11
stress in prestressing steel at nominal flexural
strength, psi, Chapters 12, 18
specified tensile strength of prestressing steel,
psi, Chapters 11, 18
specified yield strength of prestressing steel,
psi, Chapter 18
modulus of rupture of concrete, psi, see
9.5.2.3, Chapters 9, 14, 18, Appendix B
calculated tensile stress in reinforcement at
service loads, psi, Chapters 10, 18
stress in compression reinforcement under
factored loads, psi, Appendix A
effective stress in prestressing steel (after
allowance for all prestress losses), psi, Chapters 12, 18, Appendix A
extreme fiber stress in tension in the precompressed tensile zone calculated at service
loads using gross section properties, psi, see
18.3.3, Chapter 18
specified tensile strength of anchor steel, psi,
Appendix D
specified yield strength of reinforcement, psi,
Chapters 3, 7, 9-12, 14, 17-19, 21, Appendixes A-C
specified yield strength of anchor steel, psi,
Appendix D
specified yield strength fy of transverse reinforcement, psi, Chapters 10-12, 21
loads due to weight and pressures of fluids
with well-defined densities and controllable
maximum heights, or related internal
moments and forces, Chapter 9, Appendix C
nominal strength of a strut, tie, or nodal zone,
lb, Appendix A
nominal strength at face of a nodal zone, lb,
Appendix A
nominal strength of a strut, lb, Appendix A
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Fnt =
Fu =

h

=

ha =

hef =
hv =
hw =

hx =

H

=

I

=

Ib

=

Icr =
Ie

=

Ig

=

Is

=

Ise =

Isx =

k

=

kc =
kcp =
K =
Ktr =
l

=

la

=
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nominal strength of a tie, lb, Appendix A
factored force acting in a strut, tie, bearing
area, or nodal zone in a strut-and-tie model,
lb, Appendix A
overall thickness or height of member, in.,
Chapters 9-12, 14, 17, 18, 20-22, Appendixes
A, C
thickness of member in which an anchor is
located, measured parallel to anchor axis, in.,
Appendix D
effective embedment depth of anchor, in., see
D.8.5, Appendix D
depth of shearhead cross section, in., Chapter 11
height of entire wall from base to top or height
of the segment of wall considered, in., Chapters 11, 21
maximum center-to-center horizontal spacing
of crossties or hoop legs on all faces of the
column, in., Chapter 21
loads due to weight and pressure of soil, water
in soil, or other materials, or related internal
moments and forces, Chapter 9, Appendix C
moment of inertia of section about centroidal
axis, in.4, Chapters 10, 11
moment of inertia of gross section of beam about
centroidal axis, in.4, see 13.2.4, Chapter 13
moment of inertia of cracked section transformed to concrete, in.4 , Chapters 9, 14
effective moment of inertia for computation of
deflection, in.4, see 9.5.2.3, Chapters 9, 14
moment of inertia of gross concrete section
about centroidal axis, neglecting reinforcement, in.4,Chapters 9, 10
moment of inertia of gross section of slab
about centroidal axis defined for calculating αf
and βt, in.4, Chapter 13
moment of inertia of reinforcement about centroidal axis of member cross section, in.4,
Chapter 10
moment of inertia of structural steel shape,
pipe, or tubing about centroidal axis of composite member cross section, in.4, Chapter 10
effective length factor for compression members, Chapters 10, 14
coefficient for basic concrete breakout
strength in tension, Appendix D
coefficient for pryout strength, Appendix D
wobble friction coefficient per foot of tendon,
Chapter 18
transverse reinforcement index, see 12.2.3,
Chapter 12
span length of beam or one-way slab; clear
projection of cantilever, in., see 8.7, Chapter 9
additional embedment length beyond centerline of support or point of inflection, in.,
Chapter 12

lc

=

ld

=

ldc =
ldh =

le

=

ln

=

lo

=

lpx =

lt

=

lu

=

lv

=

lw =

l1

=

l2

=

L

=

Lr =
M =
Ma =

length of compression member in a frame,
measured center-to-center of the joints in the
frame, in., Chapters 10, 14, 22
development length in tension of deformed
bar, deformed wire, plain and deformed
welded wire reinforcement, or pretensioned
strand, in., Chapters 7, 12, 19, 21
development length in compression of deformed
bars and deformed wire, in., Chapter 12
development length in tension of deformed bar
or deformed wire with a standard hook, measured from critical section to outside end of
hook (straight embedment length between
critical section and start of hook [point of tangency] plus inside radius of bend and one bar
diameter), in., see 12.5 and 21.5.4, Chapters
12, 21
load bearing length of anchor for shear, in.,
see D.6.2.2, Appendix D
length of clear span measured face-to-face of
of supports, in., Chapters 8-11, 13, 16, 18, 21
length, measured from joint face along axis of
structural member, over which special transverse reinforcement must be provided, in.,
Chapter 21
distance from jacking end of prestressing steel
element to point under consideration, ft, see
18.6.2, Chapter 18
span of member under load test, taken as the
shorter span for two-way slab systems, in.
Span is the smaller of (a) distance between
centers of supports, and (b) clear distance
between supports plus thickness h of member. Span for a cantilever shall be taken as
twice the distance from face of support to cantilever end, Chapter 20
unsupported length of compression member,
in., see 10.11.3.1, Chapter 10
length of shearhead arm from centroid of concentrated load or reaction, in., Chapter 11
length of entire wall or length of segment of
wall considered in direction of shear force, in.,
Chapters 11, 14, 21
length of span in direction that moments are
being determined, measured center-to-center
of supports, in., Chapter 13
length of span in direction perpendicular to l1,
measured center-to-center of supports, in.,
see 13.6.2.3 and 13.6.2.4, Chapter 13
live loads, or related internal moments and
forces, Chapters 8, 9, 20, 21, Appendix C
roof live load, or related internal moments and
forces, Chapter 9
maximum unfactored moment due to service
loads, including PΔ effects, in.-lb, Chapter 14
maximum unfactored moment in member at
stage deflection is computed, in.-lb, Chapters
9, 14
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Mc =

factored moment amplified for the effects of
member curvature used for design of compression member, in.-lb, see 10.12.3, Chapter 10
Mcr = cracking moment, in.-lb, see 9.5.2.3, Chapters
9, 14
Mcre= moment causing flexural cracking at section due
to externally applied loads, in.-lb, Chapter 11
Mm = factored moment modified to account for effect
of axial compression, in.-lb, see 11.3.2.2,
Chapter 11
Mmax = maximum factored moment at section due to
externally applied loads, in.-lb, Chapter 11
Mn = nominal flexural strength at section, in.-lb,
Chapters 11, 12, 14, 18, 21, 22
Mnb = nominal flexural strength of beam including
slab where in tension, framing into joint, in.-lb,
see 21.4.2.2, Chapter 21
Mnc = nominal flexural strength of column framing
into joint, calculated for factored axial force,
consistent with the direction of lateral forces
considered, resulting in lowest flexural
strength, in.-lb, see 21.4.2.2, Chapter 21
Mo = total factored static moment, in.-lb, Chapter 13
Mp = required plastic moment strength of shearhead cross section, in.-lb, Chapter 11
Mpr = probable flexural strength of members, with or
without axial load, determined using the properties of the member at the joint faces assuming a tensile stress in the longitudinal bars of
at least 1.25fy and a strength reduction factor,
φ, of 1.0, in.-lb, Chapter 21
Ms = factored moment due to loads causing appreciable sway, in.-lb, Chapter 10
Msa = maximum unfactored applied moment due to
service loads, not including PΔ effects, in.-lb,
Chapter 14
Mslab= portion of slab factored moment balanced by
support moment, in.-lb, Chapter 21
Mu = factored moment at section, in.-lb, Chapters
10, 11, 13, 14, 21, 22
Mua = moment at the midheight section of the wall
due to factored lateral and eccentric vertical
loads, in.-lb, Chapter 14
Mv = moment resistance contributed by shearhead
reinforcement, in.-lb, Chapter 11
M1 = smaller factored end moment on a compression member, to be taken as positive if member is bent in single curvature, and negative if
bent in double curvature, in.-lb, Chapter 10
M1ns= factored end moment on a compression member at the end at which M1 acts, due to loads
that cause no appreciable sidesway, calculated using a first-order elastic frame analysis,
in.-lb, Chapter 10
M1s = factored end moment on compression member at the end at which M1 acts, due to loads
that cause appreciable sidesway, calculated
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using a first-order elastic frame analysis, in.-lb,
Chapter 10
M2 = larger factored end moment on compression
member, always positive, in.-lb, Chapter 10
M2,min =minimum value of M2, in.-lb, Chapter 10
M2ns= factored end moment on compression member at the end at which M2 acts, due to loads
that cause no appreciable sidesway, calculated using a first-order elastic frame analysis,
in.-lb, Chapter 10
M2s = factored end moment on compression member
at the end at which M2 acts, due to loads that
cause appreciable sidesway, calculated using a
first-order elastic frame, in.-lb, Chapter 10
n = number of items, such as strength tests, bars,
wires,
monostrand
anchorage
devices,
anchors, or shearhead arms, Chapters 5, 11,
12, 18, Appendix D
Nb = basic concrete breakout strength in tension of
a single anchor in cracked concrete, lb, see
D.5.2.2, Appendix D
Nc = tension force in concrete due to unfactored
dead load plus live load, lb, Chapter 18
Ncb = nominal concrete breakout strength in tension
of a single anchor, lb, see D.5.2.1, Appendix D
Ncbg= nominal concrete breakout strength in tension
of a group of anchors, lb, see D.5.2.1, Appendix D
Nn = nominal strength in tension, lb, Appendix D
Np = pullout strength in tension of a single anchor in
cracked concrete, lb, see D.5.3.4 and D.5.3.5,
Appendix D
Npn = nominal pullout strength in tension of a single
anchor, lb, see D.5.3.1, Appendix D
Nsa = nominal strength of a single anchor or group of
anchors in tension as governed by the steel
strength, lb, see D.5.1.1 and D.5.1.2, Appendix D
Nsb = side-face blowout strength of a single anchor,
lb, Appendix D
Nsbg= side-face blowout strength of a group of
anchors, lb, Appendix D
Nu = factored axial force normal to cross section
occurring simultaneously with Vu or Tu ; to be
taken as positive for compression and negative for tension, lb, Chapter 11
Nua = factored tensile force applied to anchor or
group of anchors, lb, Appendix D
Nuc = factored horizontal tensile force applied at top
of bracket or corbel acting simultaneously with
Vu , to be taken as positive for tension, lb,
Chapter 11
pcp = outside perimeter of concrete cross section,
in., see 11.6.1, Chapter 11
ph = perimeter of centerline of outermost closed
transverse torsional reinforcement, in., Chapter 11
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nominal axial strength at balanced strain conditions, lb, see 10.3.2, Chapters 9, 10, Appendixes B, C
Pc = critical buckling load, lb, see 10.12.3, Chapter
10
Pn = nominal axial strength of cross section, lb,
Chapters 9, 10, 14, 22, Appendixes B, C
Pn,max=maximum allowable value of Pn, lb, see
10.3.6, Chapter 10
Po = nominal axial strength at zero eccentricity, lb,
Chapter 10
Ppj = prestressing force at jacking end, lb, Chapter 18
Ppu = factored prestressing force at anchorage
device, lb, Chapter 18
Ppx = prestressing force evaluated at distance lpx
from the jacking end, lb, Chapter 18
Ps = unfactored axial load at the design (midheight)
section including effects of self-weight, lb,
Chapter 14
Pu = factored axial force; to be taken as positive for
compression and negative for tension, lb,
Chapters 10, 14, 21, 22
qDu = factored dead load per unit area, Chapter 13
qLu = factored live load per unit area, Chapter 13
qu = factored load per unit area, Chapter 13
Q = stability index for a story, see 10.11.4, Chapter
10
r = radius of gyration of cross section of a compression member, in., Chapter 10
R = rain load, or related internal moments and
forces, Chapter 9
s = center-to-center spacing of items, such as longitudinal reinforcement, transverse reinforcement, prestressing tendons, wires, or anchors,
in., Chapters 10-12, 17-21, Appendix D
si = center-to-center spacing of reinforcement in
the i -th layer adjacent to the surface of the
member, in., Appendix A
so = center-to-center spacing of transverse reinforcement within the length lo , in., Chapter 21
ss = sample standard deviation, psi, Chapter 5,
Appendix D
s2 = center-to-center spacing of longitudinal shear
or torsion reinforcement, in., Chapter 11
S = snow load, or related internal moments and
forces, Chapters 9, 21
Se = moment, shear, or axial force at connection
corresponding to development of probable
strength at intended yield locations, based on
the governing mechanism of inelastic lateral
deformation, considering both gravity and
earthquake load effects, Chapter 21
Sm = elastic section modulus, in.3, Chapter 22
Sn
nominal flexural, shear, or axial strength of
connection, Chapter 21
Sy = yield strength of connection, based on fy , for
moment, shear, or axial force, Chapter 21

t

=

wall thickness of hollow section, in., Chapter
11
T = cumulative effect of temperature, creep,
shrinkage, differential settlement, and shrinkage-compensating concrete, Chapter 9,
Appendix C
Tn = nominal torsional moment strength, in.-lb,
Chapter 11
Tu = factored torsional moment at section, in.-lb,
Chapter 11
U = required strength to resist factored loads or
related internal moments and forces, Chapter 9,
Appendix C
vn = nominal shear stress, psi, see 11.12.6.2,
Chapters 11, 21
Vb = basic concrete breakout strength in shear of a
single anchor in cracked concrete, lb, see
D.6.2.2 and D.6.2.3, Appendix D
Vc = nominal shear strength provided by concrete,
lb, Chapters 8, 11, 13, 21
Vcb = nominal concrete breakout strength in shear of
a single anchor, lb, see D.6.2.1, Appendix D
Vcbg= nominal concrete breakout strength in shear of
a group of anchors, lb, see D.6.2.1, Appendix D
Vci = nominal shear strength provided by concrete
when diagonal cracking results from combined
shear and moment, lb, Chapter 11
Vcp = nominal concrete pryout strength of a single
anchor, lb, see D.6.3, Appendix D
Vcpg= nominal concrete pryout strength of a group of
anchors, lb, see D.6.3, Appendix D
Vcw = nominal shear strength provided by concrete
when diagonal cracking results from high principal tensile stress in web, lb, Chapter 11
Vd = shear force at section due to unfactored dead
load, lb, Chapter 11
Ve = design shear force corresponding to the development of the probable moment strength of
the member, lb, see 21.3.4.1 and 21.4.5.1
Chapter 21
Vi = factored shear force at section due to externally applied loads occurring simultaneously
with Mmax, lb, Chapter 11
Vn = nominal shear strength, lb, Chapters 8, 10, 11,
21, 22, Appendix D
Vnh = nominal horizontal shear strength, lb, Chapter 17
Vp = vertical component of effective prestress force
at section, lb, Chapter 11
Vs = nominal shear strength provided by shear
reinforcement, lb, Chapter 11
Vsa = nominal strength in shear of a single anchor or
group of anchors as governed by the steel
strength, lb, see D.6.1.1 and D.6.1.2, Appendix D
Vu = factored shear force at section, lb, Chapters
11-13, 17, 21, 22
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Vua =
Vus =
wc =
wu =
W =
x

=

y

=

yt

=

α

=

αc =
αf =

αfm =
αf1 =
αf2 =
αi =
αpx =
αs =
αv =
β

=

βb =
βd =
βn =
βp =

factored shear force applied to a single anchor
or group of anchors, lb, Appendix D
factored horizontal shear in a story, lb, Chapter 10
unit weight of concrete, lb/ft3 , Chapters 8, 9
factored load per unit length of beam or oneway slab, Chapter 8
wind load, or related internal moments and
forces, Chapter 9, Appendix C
shorter overall dimension of rectangular part
of cross section, in., Chapter 13
longer overall dimension of rectangular part of
cross section, in., Chapter 13
distance from centroidal axis of gross section,
neglecting reinforcement, to tension face, in.,
Chapters 9, 11
angle defining the orientation of reinforcement, Chapters 11, 21, Appendix A
coefficient defining the relative contribution of
concrete strength to nominal wall shear strength,
see 21.7.4.1, Chapter 21
ratio of flexural stiffness of beam section to
flexural stiffness of a width of slab bounded
laterally by centerlines of adjacent panels (if
any) on each side of the beam, see 13.6.1.6,
Chapters 9, 13
average value of αf for all beams on edges of
a panel, Chapter 9
αf in direction of l1, Chapter 13
αf in direction of l2, Chapter 13
angle between the axis of a strut and the bars
in the i-th layer of reinforcement crossing that
strut, Appendix A
total angular change of tendon profile from
tendon jacking end to point under consideration, radians, Chapter 18
constant used to compute Vc in slabs and
footings, Chapter 11
ratio of flexural stiffness of shearhead arm to
that of the surrounding composite slab section, see 11.12.4.5, Chapter 11
ratio of long to short dimensions: clear spans
for two-way slabs, see 9.5.3.3 and 22.5.4;
sides of column, concentrated load or reaction
area, see 11.12.2.1; or sides of a footing, see
15.4.4.2, Chapters 9, 11, 15, 22
ratio of area of reinforcement cut off to total
area of tension reinforcement at section,
Chapter 12
ratio used to compute magnified moments in
columns due to sustained loads, see 10.11.1
and 10.13.6, Chapter 10
factor to account for the effect of the anchorage of ties on the effective compressive
strength of a nodal zone, Appendix A
factor used to compute Vc in prestressed
slabs, Chapter 11

βs =

βt

=

β1 =

γf

=

γp

=

γs =
γv

=

δns =

δs =

δu =
Δfp =
Δfps=
Δo =

Δr =
Δs =
Δu =
Δ1 =
Δ2 =

εt

=
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factor to account for the effect of cracking and
confining reinforcement on the effective compressive strength of the concrete in a strut,
Appendix A
ratio of torsional stiffness of edge beam section to flexural stiffness of a width of slab equal
to span length of beam, center-to-center of
supports, see 13.6.4.2, Chapter 13
factor relating depth of equivalent rectangular
compressive stress block to neutral axis
depth, see 10.2.7.3, Chapters 10, 18, Appendix B
factor used to determine the unbalanced
moment transferred by flexure at slab-column
connections, see 13.5.3.2, Chapters 11, 13, 21
factor for type of prestressing steel, see 18.7.2,
Chapter 18
factor used to determine the portion of reinforcement located in center band of footing,
see 15.4.4.2, Chapter 15
factor used to determine the unbalanced
moment transferred by eccentricity of shear at
slab-column connections, see 11.12.6.1,
Chapter 11
moment magnification factor for frames
braced against sidesway, to reflect effects of
member curvature between ends of compression member, Chapter 10
moment magnification factor for frames not
braced against sidesway, to reflect lateral drift
resulting from lateral and gravity loads, Chapter 10
design displacement, in., Chapter 21
increase in stress in prestressing steel due to
factored loads, psi, Appendix A
stress in prestressing steel at service loads
less decompression stress, psi, Chapter 18
relative lateral deflection between the top and
bottom of a story due to lateral forces computed using a first-order elastic frame analysis
and stiffness values satisfying 10.11.1, in.,
Chapter 10
difference between initial and final (after load
removal) deflections for load test or repeat
load test, in., Chapter 20
maximum deflection at or near midheight due
to service loads, in., Chapter 14
deflection at midheight of wall due to factored
loads, in., Chapter 14
measured maximum deflection during first
load test, in., see 20.5.2, Chapter 20
maximum deflection measured during second
load test relative to the position of the structure at the beginning of second load test, in.,
see 20.5.2, Chapter 20
net tensile strain in extreme layer of longitudinal tension steel at nominal strength, exclud-
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ing strains due to effective prestress, creep,
shrinkage, and temperature, Chapters 8-10,
Appendix C
θ = angle between axis of strut, compression
diagonal, or compression field and the tension
chord of the member, Chapter 11,Appendix A
λ = modification factor related to unit weight of
concrete, Chapters 11, 12, 17-19, Appendix A
λΔ = multiplier for additional deflection due to longterm effects, see 9.5.2.5, Chapter 9
μ = coefficient of friction, see 11.7.4.3, Chapter 11
μp = post-tensioning curvature friction coefficient,
Chapter 18
ξ = time-dependent factor for sustained load, see
9.5.2.5, Chapter 9
ρ = ratio of As to bd, Chapters 11, 13, 21, Appendix B
ρ ′ = ratio of As′ to bd, Chapter 9, Appendix B
ρb = ratio of As to bd producing balanced strain
conditions, see 10.3.2, Chapters 10, 13, 14,
Appendix B
ρl = ratio of area of distributed longitudinal reinforcement to gross concrete area perpendicular to that reinforcement, Chapters 11,14, 21
ρp = ratio of Aps to bdp , Chapter 18
ρs = ratio of volume of spiral reinforcement to total
volume of core confined by the spiral (measured
out-to-out of spirals), Chapters 10, 21
ρt = ratio of area distributed transverse reinforcement
to gross concrete area perpendicular to that
reinforcement, Chapters 11, 14, 21
ρv = ratio of tie reinforcement area to area of contact surface, see 17.5.3.3, Chapter 17
ρw = ratio of As to bwd, Chapter 11
φ = strength reduction factor, see 9.3, Chapters 811, 13, 14, 17-22, Appendixes A-D
ψc,N= factor used to modify tensile strength of
anchors based on presence or absence of
cracks in concrete, see D.5.2.6, Appendix D
ψc,P= factor used to modify pullout strength of
anchors based on presence or absence of
cracks in concrete, see D.5.3.6, Appendix D
ψc,V= factor used to modify shear strength of
anchors based on presence or absence of
cracks in concrete and presence or absence
of supplementary reinforcement, see D.6.2.7
for anchors in shear, Appendix D
ψcp,N = factor used to modify tensile strength of postinstalled anchors intended for use in
uncracked concrete without supplementary
reinforcement, see D.5.2.7, Appendix D
ψe = factor used to modify development length
based on reinforcement coating, see 12.2.4,
Chapter 12
ψec,N = factor used to modify tensile strength of
anchors based on eccentricity of applied
loads, see D.5.2.4, Appendix D

ψec,V = factor used to modify shear strength of
anchors based on eccentricity of applied
loads, see D.6.2.5, Appendix D
ψed,N = factor used to modify tensile strength of
anchors based on proximity to edges of concrete member, see D.5.2.5, Appendix D
ψed,V = factor used to modify shear strength of
anchors based on proximity to edges of concrete member, see D.6.2.6, Appendix D
ψs = factor used to modify development length
based on reinforcement size, see 12.2.4,
Chapter 12
ψt = factor used to modify development length
based on reinforcement location, see 12.2.4,
Chapter 12
ω = tension reinforcement index, see 18.7.2,
Chapter 18, Appendix B
ω′ = compression reinforcement index, see 18.7.2,
Chapter 18, Appendix B
ωp = prestressing steel index, see B.18.8.1, Appendix B
ωpw = prestressing steel index for flanged sections,
see B.18.8.1, Appendix B
ωw = tensions reinforcement index for flanged sections, see B.18.8.1, Appendix B
ωw′ = compression reinforcement index for flanged
sections, see B.18.8.1, Appendix B

R2.1 — Commentary notation
The terms used in this list are used in the commentary, but
not in the code.
Units of measurement are given in the Notation to assist the
user and are not intended to preclude the use of other correctly applied units for the same symbol, such as ft or kip.
ca1
′ =

C

=

fsi =
hanc =
hef
′ =

Kt =
K05 =
lanc =

limiting value of ca1 when anchors are located less
than 1.5hef from three or more edges (see Fig.
RD.6.2.4), Appendix D
compression force acting on a nodal zone, lb,
Appendix A
stress in the i-th layer of surface reinforcement, psi,
Appendix A
dimension of anchorage device or single group of
closely spaced devices in the direction of bursting
being considered, in., Chapter 18
limiting value of hef when anchors are located less
than 1.5hef from three or more edges (see Fig.
RD.5.2.3), Appendix D
torsional stiffness of torsional member; moment
per unit rotation, see R13.7.5, Chapter 13
coefficient associated with the 5 percent fractile,
Appendix D
length along which anchorage of a tie must occur,
in., Appendix A
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width of bearing, in., Appendix A
reaction, lb, Appendix A
tension force acting on a nodal zone, lb, Appendix A
width of a strut perpendicular to the axis of the
strut, in., Appendix A
wt = effective height of concrete concentric with a tie,
used to dimension nodal zone, in., Appendix A
wtmax= maximum effective height of concrete concentric
with a tie, in., Appendix A
Δfpt = fps at the section of maximum moment minus the
lb
R
T
ws

=
=
=
=

φK =
Ωo =
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stress in the prestressing steel due to prestressing
and factored bending moments at the section under
consideration, psi, see R11.6.3.10, Chapter 11
stiffness reduction factor, see R10.12.3, Chapter 10
amplification factor to account for overstrength of
the seismic-force-resisting system, specified in
documents such as NEHRP,21.1 SEI/ASCE,21.48
IBC,21.5 and UBC,21.2 Chapter 21

