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Examples Important General Principles of Prestressed
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1) Compressive Stress due to External Moment Formula (a{

Formula Example with Units Evaluate Formula @
30mm
166.6667Mpa = 4kN*m + | ———
720000 mm*

2) Cross Sectional Area given Compressive Stress Formula @

Evaluate Formula [

3) External Moment with Known Compressive Stress Formula (af

Example with Units Evaluate Formula @

720000 mm*
301’1“’1]

4.0001kn*m = 166.67 MPa

4) Length of Span given Uniform Load Formula B

Example with Units Evaluate Formula (&

F 400kN
L= [8-L;-— 5.099m = [8-52m + —48 —
Wy 0.64kN/m

5) Prestressing Force given Compressive Stress Formula (af

Formula Example with Units Evaluate Formula B

400k4 = 200mm - 201

6) Prestressing Force given Uniform Load Formula @

Formula
2
5“]
384.6154kNn = 0.64kN/m -
8:52m
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7) Resulting Stress due to Moment and Prestress and Eccentric Strands Formula (af

Evaluate Formula @
F
o, =—+ M-L + F-e-z
A I I
400kN 30mm 30mm
2.0008pa = —— + | 20kN*m + —— | + [ 400k - 5.01mm - —
200 mm? 720000 mm* 720000 mm*

8) Resulting Stress due to Moment and Prestressing Force Formula (af

 Emm ExzhaiForna 3
400N 30
S GV Y N PP Y IV L
c A b la 200 mm? 720000 mm*

9) Sag of Parabola given Uniform Load Formula (af

Evaluate Formula (@
2
5“1
S5m = 0.64-kN/m - —
8- 400kn

10) Stress due to Prestress Moment Formula (af

[ Example with Units | Evaluate Formula (@
30mm

83.5MpPa = 400kN - 5.01mm + ——
720000 mm*

11) Uniform Compressive Stress due to Prestress Formula (af

Example with Units Evaluate Formula (@

12) Upward Uniform Load using Load Balancing Method Formula (af

Example with Units Evaluate Formula (&

52m

0.6656kN/m = 8- 400kN - >
S5m
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13) Materials Formulas @

13.1) Creep Coefficient in European Code Formula (af

w— = Evaluate Formula @

13.2) Empirical Formula for Secant Modulus Proposed by Hognestad in ACI Code Formula (af

[Formula | Example with Units Evaluate Formula (@

E. = 1800000 + (460 . fc,) 300.8mpa = 1800000 + (460 - 0.65mpa )

13.3) Empirical Formula for Secant Modulus Proposed by Jensen Formula (a1

 Emm
6-10° 6-10°
E.= —7 1949.3665mpPa =

c J—
2000 2000
1+ < fo > I+ ( 0.65Mpa >

13.4) Empirical Formula for Secant Modulus using ACI Code Provisions Formula (af

—m Example with Units Evaluate Formula (%

=3
1.5 15
E.=w, -33- /fcv 9690.047mpa = 5.1kN/m*  -33- /O.GSMPa
=3

13.5) Instantaneous Strain given Cc Formula (af

Formula Example Evaluate Formula (€*

13.6) Total Strain Formula (af

Formula - Em Evaluate Formula [

0.625 = 0.125 + 0.5

13.7) Total Strain given Creep Coefficient Formula (af

m Evaluate Formula @

0.2 =0.125-1.6

Formula
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Variables used in list of General
Principles of Prestressed Concrete
Formulas above

« A Area of Beam Section (Square Millimeter)

« @ Distance from Centroidal Geometric Axis
(Millimeter)

« E Secant Modulus (Megapascal)
. fBending Stress in Section (Megapascal)

« F Prestressing Force (Kilonewton)

« f. Cylinder Strength (Megapascal)

« 13 Moment of Inertia of Section (Millimeter)
« L Span Length (Meter)

« Lg Sag Length of Cable (Meter)

« M External Moment (Kilonewton Meter)

« My, Bending Moment in Prestress (Kilonewton
Meter)

* W, Uniform Load (Kilonewton per Meter)

Meter)
« Yy Distance from Centroidal Axis (Millimeter)

« & Creep Strain

« Oj Instantaneous Strain

. O Total Strain

« O Compressive Stress in Prestress (Pascal)

« @ Creep Coefficient

. © formuladen.com

Constants, Functions,
Measurements used in list of
General Principles of Prestressed
Concrete Formulas above

Wy, Unit Weight of Material (Kilonewton per Cubic

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 B

Measurement: Pressure in Megapascal (MPa),
Pascal (Pa)

Pressure Unit Conversion @

Measurement: Force in Kilonewton (kN)

Force Unit Conversion @

Measurement: Surface Tension in Kilonewton
per Meter (kN/m)

Surface Tension Unit Conversion ['Q’
Measurement: Moment of Force in Kilonewton
Meter (kN*m)

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

Specific Weight Unit Conversion @
Measurement: Second Moment of Area in
Millimeter* (mm?)

Second Moment of Area Unit Conversion @

Important General Principles of Prestressed Concrete Formulas PDF... 4/5


https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Surface-Tension-Conversions/Measurement-69
https://www.unitsconverters.com/en/Surface-Tension-Conversions/Measurement-69
https://www.unitsconverters.com/en/Moment-Of-Force-Conversions/Measurement-82
https://www.unitsconverters.com/en/Moment-Of-Force-Conversions/Measurement-82
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
https://www.unitsconverters.com/en/Second-Moment-Of-Area-Conversions/Measurement-1151
https://www.unitsconverters.com/en/Second-Moment-Of-Area-Conversions/Measurement-1151
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Prestressed Concrete PDFs

¢ |mportant Analysis of Prestressing ande Important General Principles of

Bending Stresses Formulas B Prestressed Concrete Formulas @
¢ Important Crack Width and Deflection e Important Transmission of Prestress

of Prestress Concrete Members Formulas @

Formulas

Try our Unique Visual Calculators

° % Percentage error [ ° @ LCM of three numbers @

N

e A Subtract fraction [
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