Important Short Axially Loaded Columns with Helical
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Evaluate Formula (@

Formulas .
List of 21
Examples Important Short Axially Loaded Columns with
with Units Helical Ties Formulas
1) Area of Concrete given Factored Axial Load Formula (af
[Formuia]
P, 583672kN
L 0.67-f -A -0.67 - 450Mpa - 452 mm?
. <1- 5) YOSt | 52450.0119 mme = ( 105 )
c = 04 T 0.4 - 20MPa

2) Area of Cross-section of Spiral Reinforcement given Volume Formula (a1

_ mm
Vi, 191700 w*
A " = 4-52mm2 =
st (dc - q)) 3.1416 - ( 150mm - 15mm )

Evaluate Formula @

3) Area of Longitudinal Reinforcement for Columns given Factored Axial Load in Spiral

Columns Formula B

Formula

()

Ast =

- (04- £ A)

0.67-f,

Example with Units

452.0003mm* =

(583672]‘” ) - (0.4- 20mpa - 52450 mm® )
1.05

0.67 - 450 Mmpa

Evaluate Formula (@

4) Characteristic Compressive Strength of Concrete given Factored Axial Load in Spiral

Columns Formula @

Formula

Example with Units

Py
Tos |- 0.67 - fy - Ag

0.4- A,

fox =

20Mpa =

583672kN R
( 105 ) -0.67 - 450mpa + 452 mm

0.4- 52450 mm?
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5) Characteristic Strength of Compression Reinforcement given Factored Load in Spiral
Columns Formula @

Pg
<m> - (04- £y~ A)
f =
v 0.67 - Ay
(58316#) - (0.4- 20mpa - 52450 mm? )
450.0003mpa = :
e 0.67 - 452 mm?*

6) Diameter of Core given Volume of Core Formula (af

[ Example with Units | Evaluate Formula [
176715m?

150.0002mm = [4:———r—"
3.1416 - 10mm

7) Diameter of Core given Volume of Helical Reinforcement in One Loop Formula (af

. Em Example with Units Evaluate Formula [
A 191700 m
d. = + @ 150mm = | ————  — | 4+ 15mm
¢ LA 3.1416 - 452 mm?
T+ Agt

8) Diameter of Spiral Reinforcement given Volume of Helical Reinforcement in one Loop

Formula @
 Emm
191700 m*
(D = d - Vh 15mm = 150mm - <—2>
¢\ Ay 3.1416 - 452mm

9) Factored Axial Load on Member of Spiral Columns Formula (a{

Evaluate Formula (@

Pp=1.05- (04 - A +0.67-f - Ay )

Example with Units

583671.9xn = 1.05- (0.4 20mpa - 52450mm* + 0.67 - 450Mpa - 452mm?* )

10) Pitch of Spiral Reinforcement given Volume of Core Formula (af

Formula Example with Units EvalUateliommula B
4-176715m®

10mm = —2
3.1416 - 150 mm

. © formuladen.com Important Short Axially Loaded Columns with Helical Ties Formulas PDF... 2/6


https://www.formuladen.com/en/characteristic-strength-of-compression-reinforcement-given-factored-load-in-spiral-columns-formula/Formula-32743
https://www.formuladen.com/en/characteristic-strength-of-compression-reinforcement-given-factored-load-in-spiral-columns-formula/Formula-32743
https://www.formuladen.com/en/diameter-of-core-given-volume-of-core-formula/Formula-32751
https://www.formuladen.com/en/diameter-of-core-given-volume-of-core-formula/Formula-32751
https://www.formuladen.com/en/diameter-of-core-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32748
https://www.formuladen.com/en/diameter-of-core-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32748
https://www.formuladen.com/en/diameter-of-spiral-reinforcement-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32749
https://www.formuladen.com/en/diameter-of-spiral-reinforcement-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32749
https://www.formuladen.com/en/factored-axial-load-on-member-of-spiral-columns-formula/Formula-32740
https://www.formuladen.com/en/factored-axial-load-on-member-of-spiral-columns-formula/Formula-32740
https://www.formuladen.com/en/pitch-of-spiral-reinforcement-given-volume-of-core-formula/Formula-32752
https://www.formuladen.com/en/pitch-of-spiral-reinforcement-given-volume-of-core-formula/Formula-32752
https://www.formuladen.com/en/characteristic-strength-of-compression-reinforcement-given-factored-load-in-spiral-columns-formula/Formula-32743
https://www.formuladen.com/en/characteristic-strength-of-compression-reinforcement-given-factored-load-in-spiral-columns-formula/Formula-32743
https://www.formuladen.com/en/diameter-of-core-given-volume-of-core-formula/Formula-32751
https://www.formuladen.com/en/diameter-of-core-given-volume-of-core-formula/Formula-32751
https://www.formuladen.com/en/diameter-of-core-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32748
https://www.formuladen.com/en/diameter-of-core-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32748
https://www.formuladen.com/en/diameter-of-spiral-reinforcement-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32749
https://www.formuladen.com/en/diameter-of-spiral-reinforcement-given-volume-of-helical-reinforcement-in-one-loop-formula/Formula-32749
https://www.formuladen.com/en/factored-axial-load-on-member-of-spiral-columns-formula/Formula-32740
https://www.formuladen.com/en/factored-axial-load-on-member-of-spiral-columns-formula/Formula-32740
https://www.formuladen.com/en/pitch-of-spiral-reinforcement-given-volume-of-core-formula/Formula-32752
https://www.formuladen.com/en/pitch-of-spiral-reinforcement-given-volume-of-core-formula/Formula-32752
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

11) Volume of Core in Short Axially Loaded Columns with Helical Ties Formula (af

Example with Units Evaluate Formula (@

T 2 3.1416 2
V. = I -d. -P 176714.5868m* = 7 +150mm - 10mm

12) Volume of Helical Reinforcement in One Loop Formula (af

[Formula | Example with Units Evaluate Formula (@

Vh =17 (dc - qy) 'ASt 191699.9837m* = 3.1416 - ( 150mm - 15mm ) + 452 mm?

13) Short Axially Loaded Tied Columns Formulas

13.1) Area of Concrete given Factored Axial Load on Member Formula (af

Evaluate Formula (@
P - 0.67 - f - Ag 2450 = 550878Kx - 0.67 - 450mpa - 452mm’
Ae = 0.4 fy 0.4+ 20wmra

13.2) Area of Longitudinal Reinforcement for Columns given Factored Axial Load on Member

Formula (@
P me -0.4- fck . AC 452t = 555.878kN - 0.4 - 20Mpa + 52450 mm?
067, 0.67 - 450mpa

13.3) Area of Longitudinal Reinforcement given Gross Area of Concrete Formula (af

1500 mm?
7100
13.4) Factored Axial Load on Member Formula (a1
P = (045 A ) + (0675, - A

555.878kN = (0.4 20MPa - 52450mm* ) + (10.67 - 450MPa - 452mm? )
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13.5) Factored Axial Load on Member given Gross Area of Concrete Formula (af

Evaluate Formula [
_ p
Py = (0.4~ fe + <m> (0671, -0.4- 1y ) ) - Ay

2
20.805k = (0.4~ 20Mpa + (m> - (0.67 - 450mpa - 0.4 20mpa )>~1500mmz

13.6) Gross Area of Concrete given Area of Concrete Formula (af

Example with Units Evaluate Formula (@
52450 mm?

53520.4082mm> =

13.7) Gross Area of concrete given Area of Longitudinal Reinforcement Formula (af

Evaluate Formula (@
30 mm?
1500 mm?* = 100 -

13.8) Gross Area of Concrete given Factored Axial Load on Member Formula (a{

Evaluate Formula (@
me

A =
g
0.4, + (Fpo> (0671, 041,

Example with Units

555.878xkn

40.0777 mm? =

0.4-20mpa + (i) - (0.67- 450mpa - 0.4 - 20Mpa )
100

13.9) Percentage of Compression Reinforcement given Area of Longitudinal Reinforcement

Formula B

Formula Example with Units Eglateliomul B

30 mm?

= 1500 mm
100
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Variables used in list of Short Axially
Loaded Columns with Helical Ties
Formulas above

Constants, Functions,
Measurements used in list of Short
Axially Loaded Columns with Helical

A Area of Concrete (Square Millimeter)
Ag Gross Area of Concrete (Square Millimeter)

Asc Area of Steel Reinforcement in Compression
(Square Millimeter)

Ast Area of Steel Reinforcement (Square
Millimeter)

d . Diameter of Core (Millimeter)

fk Characteristic Compressive Strength
(Megapascal)

fy Characteristic Strength of Steel Reinforcement
(Megapascal)

P Percentage of Compression Reinforcement

P Pitch of Spiral Reinforcement (Millimeter)

Ps Factored Load (Kilonewton)

P¢m Factored Load on Member (Kilonewton)
V. Volume of Core (Cubic Meter)

V|, Volume of Helical Reinforcement (Cubic
Meter)
® Diameter of Spiral Reinforcement (Millimeter)

. © formuladen.com

Ties Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

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)
Length Unit Conversion @

Measurement: Volume in Cubic Meter (m?)
Volume Unit Conversion @

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

Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @

Measurement: Force in Kilonewton (kN)

Force Unit Conversion @

Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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