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APPENDIX A.1

List of Symbols and Notation

A = Area of gross concrete cross-section, in2

A'b = Maximum area of the portion of the support-
ing surface that is geometrically similar to
and concentric with the tendon anchor, in2

Ab = Bearing area beneath a tendon anchor, in2

Abm = Total cross-sectional area of rib concrete, in2

Ac = Activity ratio of clay

Ao = Coefficient in Equation (6-13)

Aps = Area of prestressing steel, in2

Asl = Total cross-sectional area of slab concrete, in2

Av = Area of rib shear reinforcement, in2

B = Constant used in Equation (6-13)

Bw = Assumed slab width (used in Section 6.14),
in.

b = Width of an individual stiffening rib, in.

C = Constant used in Equation (6-13)

CΔ = Coefficient used to establish minimum foun-
dation stiffness (see Table 6.2)

CGC = Geometric centroid of gross concrete section

CGS = Center of gravity of prestressing force

Cp = Coefficient in Equation (6-43) for slab stress
due to partition load - function of ks

CR = Prestress loss due to creep of concrete, kips

c = Distance between CGC and extreme cross-
section fibers, in.

Ec = concrete modulus of elasticity =
psi

Ecr = Long-term or creep modulus of elasticity of
concrete, psi. Unless more refined calcula-
tions are used, Ecr may be taken as 1,500,000
psi.

EI = Expansion index (see UBC 1991 Table 29-C
and UBC Standards Section 29-2) 

ES = Prestress loss due to elastic shortening of
concrete, kips

ep = Eccentricity of post-tensioning force (per-
pendicular distance between the CGS and
the CGC), in.

e1, e2 = Void ratios corresponding to the respective
overburden pressures P1 and P2 (see
3.6.2.1.)

em = Edge moisture variation distance, ft

e = Base of natural (Naperian) logarithms

Ff = Fabric factor used to modify unsaturated dif-
fusion coefficient (α) for presence of roots,
layers, fractures, and joints (See Table 3.1).

f = Applied flexural concrete stress (tension or
compression), psi

f 'c = 28-day concrete compressive strength, psi

f 'ci = Concrete compressive strength at time of
stressing tendons, psi

fbp = Allowable bearing stress under tendon
anchorages, psi

fc = Allowable concrete compressive flexural
stress, psi

fcr = Concrete modulus of rupture, flexural ten-
sion stress which produces cracking, psi 

fe = Effective tendon stress after losses due to
elastic shortening, creep and shrinkage of
concrete, and steel relaxation, ksi

fp = Minimum average residual prestress com-
pressive stress, psi

fpi = Allowable tendon stress immediately after
stressing, ksi

fpj = Allowable tendon stress due to tendon jack-
ing force, psi

fpu = Specified maximum tendon tensile stress, ksi

ft = Allowable concrete flexural tension stress, psi

g = Moment of inertia factor
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h = Total depth of stiffening rib, measured from
top surface of slab to bottom of rib, in.

H = Thickness of a uniform thickness foundation,
in.

I = Gross concrete moment of inertia, in4

Im = Thornthwaite Moisture Index

k = Depth-to-neutral axis ratio; also abbreviation
for "kips"

ks = Soil subgrade modulus, pci

L = Total foundation length (or total length of
design rectangle) in the direction being con-
sidered (short or long), perpendicular to W, ft

LL = Liquid Limit, %

LL = Long length of the design rectangle, ft

LS = Short length of the design rectangle, ft

Mcs = Applied service moment in foundation on
compressible soil, ft-kips/ft

ML = Maximum applied service load moment in
the long direction (causing bending stresses
on the short cross-section) from either center
lift or edge lift swelling condition, ft-kips/ft

Mmax = Maximum moment in foundation under
load-bearing partition, ft-kips/ft

Mns = Moment occurring in the "no swell" condi-
tion, ft-kips/ft

MS = Maximum applied service load moment in
the short direction (causing bending stresses
on the long cross-section) from either center
lift or edge lift swelling condition, ft-kips/ft

NT = Number of tendons

n = Number of stiffening ribs in a cross-section
of width W

P = A uniform unfactored service line load (P) act-

ing along the entire length of the perimeter
stiffening ribs representing the weight of the
exterior building material and that portion of
the superstructure dead and live loads which
frame into the exterior wall.  P does not include
any portion of the foundation concrete.

Pb = Point load, kips

Pe = Effective prestress force after losses due to
elastic shortening, creep and shrinkage of
concrete, and steel relaxation, kips

PI = Plasticity Index, %

PL = Plastic Limit, %

Pi = Prestress force immediately after stressing
and anchoring tendons, kips

Pr = Effective prestress force considering subgrade
friction = Pe - SG, kips

Ps = Prestress force at jacking end immediately
before anchoring tendons, typically
0.8Apsfpu, kips

pF = Soil suction value

P1, P2 = Overburden soil pressures corresponding to
void ratios e1 and e2 (see 3.6.2.1), psi

qallow = Allowable soil bearing pressure, psf

qu = Unconfined compressive strength of the soil,
psf

RE = Prestress loss due to steel relaxation, kips

r1 = Area ratio

S = Interior stiffening rib spacing used for
moment and shear equations, ft. If rib spac-
ings vary, the average spacing may be used if
the ratio between the largest and smallest spac-
ing does not exceed 1.5. If the ratio between
largest and smallest spacing exceeds 1.5, use
S=0.85 x [largest spacing]. See 4.5.2.1.

s = Spacing of rib shear reinforcement, in.
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SF = Shape factor =   
where foundation perimeter is in ft and foun-
dation area is in ft2

SS = Slope of suction vs. volumetric water content
curve (Ref. 71).

SCF = Stress Change Factor, used in determination
of ym.

SG = Prestress loss due to subgrade friction, kips

SH = Prestress loss due to concrete shrinkage, kips

Sb = Section modulus with respect to bottom fiber,
in3

St = Section modulus with respect to top fiber, in3

t = Slab thickness in a ribbed foundation, in.

UTF = Uniform thickness foundation

V = Controlling service load shear force, larger of
VS or VL, kips/ft

Vcs = Maximum service load shear force in founda-
tion on compressible soil, kips/ft

VL = Maximum service load shear force in the long
direction from either center lift or edge lift
swelling condition, kips/ft

Vns = Service load shear force in the "no swell" con-
dition, kips/ft

VS = Maximum service load shear force in the
short direction from either center lift or edge
lift swelling condition, kips/ft

v = Service load shear stress, psi

vc = Allowable concrete shear stress, psi

W = Foundation width (or width of design rectan-
gle) in the direction being considered (short
or long), perpendicular to L, ft

Wslab = Foundation weight, lbs

w = Unit density of concrete, lb/ft3

ym = Maximum unrestrained differential soil
movement or swell, in. 

z = Smaller of L or 6β in direction being consid-
ered (see 4.5.7), ft

zm = Depth below soil surface at which the suction
varies by less than 0.027pF/ft (see 3.6)

%fc = Percent of fine clay, %

α = Unsaturated diffusion coefficient, a measure
of moisture movement in unsaturated soils.

α' = Unsaturated diffusion coefficient modified
by soil fabric factor, α'= αFf

μ = Coefficient of friction between foundation
and subgrade

δ = Expected settlement, reported by the
Geotechnical Engineer, occurring in compressive
soil due to the total load expressed as a uniform
load, in.

β = Relative stiffness length, approximate dis-

tance from edge of foundation to point of

maximum moment , ft

γο = Change of soil volume for a change in suction
for 100% fine clay

γh = Change of soil volume for a change in suction
corrected for actual % fine clay.  Also referred
to as matrix suction compression index.

γh corr = Suction compression index corrected for
coarse-grain component of the soil

γh mod= Change of soil volume for a change in suction
corrected for actual % fine clay weighted for
layered soils
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