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Formulas
List of 22

Examples
P Important Ultimate Strength Design of Concrete Columns Formulas

with Units

1) 28-day Concrete Compressive Strength given Column Ultimate Strength Formula (af

W— Evaluate Formula [
- Py - - Ag e Zggziwa 3—3250.0M7I’a - 7 mm?
085- (A~ Ay) 85+ (33mm? - 7o)

2) Axial Load Capacity of Short Rectangular Members Formula (af

Evaluate Formula @
-0 ((srenea) + (a08) - (a01)) |

‘ 680.0021n = 0.850 - ( (.85 55.0Mpa - Smm - 10.5mm ) + ( 20.0mm? - 250.0Mpa ) - (15mm? - 280mpa ) )

3) Balanced Moment given Load and Eccentricity Formula (af

Formula Example with Units Evaluate Formula (&
3.5nm = 35mm - 100

4) Column Ultimate Strength with Zero Eccentricity of Load Formula (af

Evaluate Formula [
‘ Py =085-f- (Ag - Ast) + fy'Ast ‘ 2965.5mpa = 0.85- 55.0mpa + (33mmZ - 7 mm? ) + 250.0Mpa - 7 mm?

5) Compressive Reinforcement Area given Axial-Load Capacity of Short Rectangular Members Formula (af

Evaluate Formula (&
Py . 680
(I) - (ABS-fc-b~a) + (AS . fs) (—Um) - (.85-55.0mPa - S - 10.5mm ) + ((15mm? - 280mpa )
A = T 16.8mm: = O
y Owea

6) Tensile Stress in Steel for Axial-Load Capacity of Short Rectangular Members Formula (s

Evaluate Formula [
Py 680
(-85' ferbe a) + (A's : fy) - (E) (.85-55.0MPa - Smm - 10.5mm ) + (20.0mm* - 250.0mpa ) - (ﬁ)
fg= x 443.625Mpa = s
'S mm?

7) Tension Reinforcement Area for Axial-Load Capacity of Short Rectangular Members Formula (af

Evaluate Formula [
P,
(0s5-rin-0) + (05) - (%)

A= 23.7656mm? =
: fg 280 mpa

s

(0.85- 55.0MPa - Smm - 10.5mm ) + ( 20.0mn - 250.0mp ) - (%)

8) Ultimate Strength for Symmetrical Reinforcement Formula (af

Evaluate Formula @

et G () (s (5)) om0 (4 (2))(5)

Example with Units

35mm 35mm )\’ 10mm 35mm
670.0779N = 0.85- 55.0Mpa - Smm - 20mm - 0.85-| (-0.5) +1- + 1- +2-05-( (04-1)-(1- +
20mm 20mm 20mm 20mm
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9) Yield Strength of Reinforcing Steel using Column Ultimate Strength Formula (af

[Enpievin U
o Py -0.85-f' - (Ag - Ast) 250mps = 2965.5mpa - 0.85- 55.0Mpa - (33mm2 - 7 mm? )
y = Ay 7 mm?

10) Circular Columns Formulas @

Evaluate Formula B

10.1) Eccentricity for Balanced Condition for Short, Circular Members Formula (nf

ep = (0.24-0.39-Rho'-m) - D | | 249mm = (0.24-0.39-0.9-0.4) - 250mm

Evaluate Formula [

10.2) Ultimate Strength for Short, Circular Members when Controlled by Tension Formula (af

: D
2 e b e
P, =085 (") @ 085-—)-038) |+(Rho-m-——]-((o085-Z)-038
D 25D D

Example with Units

Evaluate Formula [

2 35mm ? 12mm
1.3E+6N = 0.85- 55.0Mmpa - (ZSOmm ) - 0.850 - 0.85 - -0.38 +109:-04-———)-| (085
250mm 2.5+ 250mm

35mm
250mm

0.38)

10.3) Ultimate Strength for Short, Circular Members when Governed by Compression Formula (af

fy f'e
Py=@-| | Ag-——— | +| A, -
3.2 ) 41 96— +1.18
Dy, (08D +067-D,)
250.0Mpa 55.0MPa
000025 = 0.850 | | 7mm* - ————— | +| 33mm? - o
32 ) +1 96— +1.18
(0.8-250mm +0.67 - 12mm )

11) Column Strength when Compression Governs Formulas @

Evaluate Formula B

11.1) Ultimate Strength for No Compression Reinforcement Formula (af

g 0 2
e e m
P, =085-f_-b-d-Phi- (—Rho-m)+1—<g)+ <<1—<E>) >+2-<Rh0~e'~g>

Example with Units

Evaluate Formula [

2
35mm 35mm 0.4
689.8837N = 0.85 55.0MPa + Smm - 20mm - 0.85+| (- 05-0.4) +1- + 1- +2-| 05 35mm -
20mm 20mm 20mm

)
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11.2) Ultimate Strength for Symmetrical Reinforcement in Single Layers Formula (af

f fre

+[boL-
<3<L-iz>+1.18
d

Example with Units

250.0Mpa

55.0Mpa

889.1433n = 0.85 - 20.0mm? - +| Smm - 3000mm -

-10mm + 0.5

(s

~—

(£

35

+3000mm -
20

7

) +1.18

12) Short Columns Formulas @

Evaluate Formula B

12.1) Ultimate Strength for Short, Square Members when Controlled by Tension Formula (af

Formula

o[ @)l ) ()

Example with Units

Evaluate Formula [

5 )_0_5>2>+(o,67,(

582742.6009N = 0.85- 5mm - 3000mm - 55.0mpa - 0.850 -
3000mm

12mm
3000mm

)

35mm
3000mm

)

12.2) Ultimate Strength for Short, Square Members when Governed by Compression Formula (s

f, f'
Pu=®-|| Ay Y +| Ay <
e
(3'D_b>+1 12 L ———— | +1.18
(L+067-D,)
250.0 mpa 55.0mpa
1321.9762N = 0.850 - 7mm? + —————— | +| 33mm?* -

<12< 3000mm -

35 0m
(3' Zom ) +1

(3000mm +0.67- 120m )

) +1.18

Evaluate Formula [

13) Slender Columns Formulas @

13.1) Axial Load Capacity of Slender Columns Formula (af

Evaluate Formula [

Example with Units

Formula

Evaluate Formula B

Example with Units
23.8N*m
680N

35mm =

13.3) Magnified Moment given Eccentricity of Slender Columns Formula (af

Evaluate Formula B

Example with Units

23.8N'm = 35mm - 680N

Formula
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14) Wind Pressure Formulas @

14.1) Height given Wind Pressure Formula (af

Evaluate Formula [

Formula Example with Units

72pa
3000mm =
24kN/m*

14.2) Pressure Walls and Pillars subjected to Wind Pressure Formula (af

e Evaluate Formula [
Weoumn L) | | 720 = (2410m® - 3000mn )

14.3) Unit Weight of Material given Wind Pressure Formula (af

- © formuladen.com

Evaluate Formula [

72pa

24kN/m® =
3000mm

b
L

Weolumn
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Variables used in list of Ultimate Strength Design of
Concrete Columns Formulas above

« a Depth Rectangular Compressive Stress (Millimeter)

. Ag Gross Area of Column (Square Millimeter)

. As Area of Tension Reinforcement (Square Millimeter)

. A's Area of Compressive Reinforcement (Square Millimeter)

« AgtArea of Steel Reinforcement (Square Millimeter)

« b Width of Compression Face (Millimeter)

« d Distance from Compression to Tensile Reinforcement (Millimeter)
- d' Distance from Compression to Centroid Reinforcment (Millimeter)
« D Overall Diameter of Section (Millimeter)

- Dy, Bar Diameter (Millimeter)

« D¢ Diameter at Eccentricity (Meter)

« @ Eccentricity of Column (Millimeter)

« €' Eccentricity by Method of Frame Analysis (Millimeter)

« €, Eccentricity with respect to Plastic Load (Millimeter)

. f'c 28-Day Compressive Strength of Concrete (Megapascal)
. fs Steel Tensile Stress (Megapascal)

. fy Yield Strength of Reinforcing Steel (Megapascal)
« L Effective Length of Column (Millimeter)

« M Force Ratio of Strengths of Reinforcements

. Mb Balanced Moment (Newton Meter)

« M Magnified Moment (Newton Meter)

« P Columns Pressure (Pascal)

. PO Column Ultimate Strength (Megapascal)

. Pb Load Balanced Condition (Newton)

« Py Axial Load Capacity (Newton)

- Phi Capacity Reduction Factor

« Rho Area Ratio of Tensile Reinforcement

« Rho' Area Ratio of Gross Area to Steel Area

« Weolumn Unit weight of RCC Column (Kilonewton per Cubic Meter)

« @ Resistance Factor

- © formuladen.com

Constants, Functions, Measurements used in list of
Ultimate Strength Design of Concrete Columns
Formulas above

Functions: sqrt, sqrt(Number)
A square root function is a function that takes a non-negative number as
an input and returns the square root of the given input number.

.

Measurement: Length in Millimeter (mm), Meter (m)
Length Unit Conversion @

Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion @

Measurement: Pressure in Pascal (Pa)

Pressure Unit Conversion B

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Moment of Force in Newton Meter (N*m)

Moment of Force Unit Conversion @

Measurement: Specific Weight in Kilonewton per Cubic Meter (kN/m?)
Specific Weight Unit Conversion @

Measurement: Stress in Megapascal (MPa)

Stress Unit Conversion B

.
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