Circular Column Capacity
ORIGIN := 1
MVWWWWWWWW

Define unit KIbf = 10°-Ibf

Input Data
fc:= 4-ksi
Fy := 60-ksi
columndiam := 18-in
clearcover := 1.5-in
tiediam := 0.5-in
bardiam := 0.75-in

TC- bardiam2
4

bararea :=

nbrlongbars := 6

.2
columndiam

grossarea .= Tt 4

steelarea := nbrlongbars-bararea

steelarea
grossarea

steelratio :=

centerdiambars := columndiam — 2-(clearcover + tiediam) — bardiam

7t-centerdiambars — nbrlongbars-bardiam
nbrlongbars

clearspacingbars :=

PNmax = 0.8[0.85-fc-grossarea + steelarea- (Fy — 0.85-fc)]

0.1-fc-grossarea

fcAg =
g 0.7

bararea = 0.442-in2

grossarea = 254.469-in2

steelarea = 2.651-in2

steelratio = 0.0104
centerdiambars = 13.25-in

clearspacingbars = 6.188-in

5
PNy = 8:122 x 107-Ibf

fcAg = 1.454 x 10°-Ibf



Concrete

a(c) := min(0.85-c, columndiam)

d(c) := 2-\/a(c)-columndiam - a(c)2

d(c . columndiam
¢(c) := |return atan (_) if a(c) < comndiam
columndiam

|- a(®)

2
d
T — atan (_C) otherwise
columndiam
2. f —a(c)

columndiam2~(2~ap(c) — sin(2-¢(c)))

Aconc(c) =
(c) g
3
—d
X(c) := [return @ fc>0
12-Aconc(c)
—columndiam

2

Pconc(c) := 0.85-fc- Aconc(c)

Mconc(c) := —Pconc(c)-X(c)

Steel
— i -1
Xs(n) := [return w-co Z-N-L if nbrlongbars > n
nbrlongbars
0 otherwise
Ast(n) := |return bararea if nbrlongbars >n

0 otherwise



1 lumndi
es(c,n) := |return 0.003~[1 - —(M + Xs(n)ﬂ if c>0
c

—0.003 otherwise

fs(c,n) := |k « 29000-ksi
return k-es(c,n) if |k-es(c,n)| <Fy

Fy-sign(es(c,n)) otherwise

Pst(c,n) := Ast(n)-fs(c,n)

Mst(c,n) := —Xs(n)-Ast(n)-fs(c,n)

30
Pstsum(c) := Z Pst(c,n)
n=1
30
Mstsum(c) := Z Mst(c,n)
n=1
Pn(c) := |ptot « Pstsum(c) + Pconc(c)
return Pnp oy if ptot>Pn oo

ptot otherwise

Mn(c) := Mconc(c) + Mstsum(c)

@s(Pn) := |return 0.9 if Pn<0
otherwise

s « 0.7 if Pn>fcAg

5]
s« 09— 0.2-—n otherwise
fcAg

s



Multiple c-values

30

Xsmax = 6.625-in

for iel..9
i—1
c. <« ——-cvals
i 10 1

Ci0 € (:vals1

for ie11..39

. 15
ﬂ | | |
¢, = -(cva s, - cva 51) + cvals,

Xsmax := | xsmax < Xs(1)
for ie2..30
xsmax <« Xs(i) if xsmax < Xs(i)
Xsmax
(columndlam . Xs(l))
0.003- 50
0.003 +
29000
(columndlam s Xs(l))
0.003- 50
0.003 - ———
( 29000)
cvals := | o
(co umndiam Xs(30))
0.003-
0.003 +
29000
(columndiam j
f + Xsmax
0.003- 50
0.003 — ———
i 29000

C,n < cvals2

40
for ie41..59

|
C. <

0
i -(cvals3 - cvalsz) + cvals,

060 <~ cvals3

for ie61..99

. 20
ﬂ | | |
c, < 0 -(cva 5, — cva 33) + cvals,

c <« cvals 4

100

c



Py, := Pn(c)
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