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1) Analysis of Behaviour Formulas 
1.1) Strain Difference in Prestressed Tendons given Strain in Concrete at level of Steel

Formula 
Formula

Δεp = � εp - εc �

Example

0.02 = � 1.71 - 1.69 �

1.2) Strain Difference in Tendons at any Loading Stage Formula 
Formula

Δεp = εpe - εce

Example

0.02 = 0.05 - 0.03

1.3) Strain in Concrete at Level of Steel Formula 
Formula

εc = εp - Δεp

Example

1.69 = 1.71 - 0.02

1.4) Strain in Prestressed Tendons Formula 
Formula

εp = εc + Δεp

Example

1.71 = 1.69 + 0.02

2) Analysis of Ultimate Strength Formulas 
2.1) Area of Prestressing Tendon for Known Tensile Strength of Section Formula 

Formula

As =
PuR

0.87 ⋅ Fpkf

Example with Units

20.0803mm² =
4.35kN

0.87 ⋅ 249MPa
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2.2) Characteristic Tensile Strength of Prestressing Tendons for Known Tensile Strength of
Section Formula 

Formula

Fpkf =
PuR

0.87 ⋅ As

Example with Units

247.5248MPa =
4.35kN

0.87 ⋅ 20.2mm²

2.3) Ultimate Tensile Force in Absence of Non-Prestressed Reinforcement Formula 
Formula

PuR = 0.87 ⋅ Fpkf ⋅ As

Example with Units

4.3759kN = 0.87 ⋅ 249MPa ⋅ 20.2mm²

2.4) Ultimate Tensile Strength of Section in Presence of Non-Prestressing Reinforcement
Formula 

Formula

PuR = 0.87 ⋅ Fpkf ⋅ As + �0.87 ⋅ fysteel ⋅ As �

Example with Units

113.1259kN = 0.87 ⋅ 249MPa ⋅ 20.2mm² + � 0.87 ⋅ 250MPa ⋅ 500mm² �

3) At Service Load Formulas 
3.1) Strain in Concrete due to Effective Prestress Formula 

Formula

εce = εpe - Δεp

Example

0.03 = 0.05 - 0.02

3.2) Strain in Tendons due to Effective Prestress Formula 
Formula

εpe = Δεp + εce

Example

0.05 = 0.02 + 0.03

3.3) Stress in Concrete Member with Non-Prestressing Steel at Service Load Having
Compressive Axial Load Formula 

Formula

fconcrete =
⎛
⎜

⎝

Pe

AT + �
Es

Econcrete
� ⋅ As

⎞
⎟

⎠

+ �
P
At
�

Example with Units

2.2222MPa =
⎛
⎜

⎝

20kN

1000mm² + �
210000MPa

100MPa
� ⋅ 500mm²

⎞
⎟

⎠

+ �
10N

4500.14mm²
�

© formuladen.com Important Analysis of Prestressing and Bending Stresses Formulas PDF... 2/6

https://www.formuladen.com/en/characteristic-tensile-strength-of-prestressing-tendons-for-known-tensile-strength-of-section-formula/Formula-28752
https://www.formuladen.com/en/characteristic-tensile-strength-of-prestressing-tendons-for-known-tensile-strength-of-section-formula/Formula-28752
https://www.formuladen.com/en/ultimate-tensile-force-in-absence-of-non-prestressed-reinforcement-formula/Formula-28749
https://www.formuladen.com/en/ultimate-tensile-force-in-absence-of-non-prestressed-reinforcement-formula/Formula-28749
https://www.formuladen.com/en/ultimate-tensile-strength-of-section-in-presence-of-non-prestressing-reinforcement-formula/Formula-28756
https://www.formuladen.com/en/ultimate-tensile-strength-of-section-in-presence-of-non-prestressing-reinforcement-formula/Formula-28756
https://www.formuladen.com/en/strain-in-concrete-due-to-effective-prestress-formula/Formula-28773
https://www.formuladen.com/en/strain-in-concrete-due-to-effective-prestress-formula/Formula-28773
https://www.formuladen.com/en/strain-in-tendons-due-to-effective-prestress-formula/Formula-28772
https://www.formuladen.com/en/strain-in-tendons-due-to-effective-prestress-formula/Formula-28772
https://www.formuladen.com/en/stress-in-concrete-member-with-non-prestressing-steel-at-service-load-having-compressive-axial-load-formula/Formula-28746
https://www.formuladen.com/en/stress-in-concrete-member-with-non-prestressing-steel-at-service-load-having-compressive-axial-load-formula/Formula-28746
https://www.formuladen.com/en/characteristic-tensile-strength-of-prestressing-tendons-for-known-tensile-strength-of-section-formula/Formula-28752
https://www.formuladen.com/en/characteristic-tensile-strength-of-prestressing-tendons-for-known-tensile-strength-of-section-formula/Formula-28752
https://www.formuladen.com/en/ultimate-tensile-force-in-absence-of-non-prestressed-reinforcement-formula/Formula-28749
https://www.formuladen.com/en/ultimate-tensile-force-in-absence-of-non-prestressed-reinforcement-formula/Formula-28749
https://www.formuladen.com/en/ultimate-tensile-strength-of-section-in-presence-of-non-prestressing-reinforcement-formula/Formula-28756
https://www.formuladen.com/en/ultimate-tensile-strength-of-section-in-presence-of-non-prestressing-reinforcement-formula/Formula-28756
https://www.formuladen.com/en/at-service-load-formulas/FormulaList-11002
https://www.formuladen.com/en/at-service-load-formulas/FormulaList-11002
https://www.formuladen.com/en/strain-in-concrete-due-to-effective-prestress-formula/Formula-28773
https://www.formuladen.com/en/strain-in-concrete-due-to-effective-prestress-formula/Formula-28773
https://www.formuladen.com/en/strain-in-tendons-due-to-effective-prestress-formula/Formula-28772
https://www.formuladen.com/en/strain-in-tendons-due-to-effective-prestress-formula/Formula-28772
https://www.formuladen.com/en/stress-in-concrete-member-with-non-prestressing-steel-at-service-load-having-compressive-axial-load-formula/Formula-28746
https://www.formuladen.com/en/stress-in-concrete-member-with-non-prestressing-steel-at-service-load-having-compressive-axial-load-formula/Formula-28746
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

4) At Transfer Formulas 
4.1) Area of Concrete for Known Stress in Concrete without Non-Prestressed Reinforcement

Formula 
Formula

AT = �
Po

fconcrete
�

Example with Units

6024.0964mm² = �
100kN

16.6MPa
�

4.2) Area of Non-Prestressed Reinforcement given Stress in Concrete Formula 
Formula

As = ��
Po

fconcrete
� + AT� ⋅ �

Econcrete
Es

�

Example with Units

0.4762mm² = ��
100kN

16.6MPa
� + 1000mm² � ⋅ �

100MPa

210000MPa
�

4.3) Stress in Concrete in Member without Non-Prestressed Reinforcement Formula 
Formula

fconcrete = �
Po
AT

�

Example with Units

100MPa = �
100kN

1000mm²
�

5) Geometrics Properties Formulas 
5.1) Area of Concrete about Non-Prestressed Reinforcements and Transformed Section

Formula 
Formula

AT = At - �
Es
Ec
� ⋅ As - �

EP
Ec
� ⋅ As

Example with Units

999.9986mm² = 4500.14mm² - �
210000MPa

30000MPa
� ⋅ 500mm² - �

210MPa

30000MPa
� ⋅ 20.2mm²
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5.2) Area of Non-Prestressed Reinforcement in Partially Prestressed Members Formula 
Formula

As = �At - AT - �
EP
Ec
� ⋅ As� ⋅ �

Ec
Es
�

Example with Units

499.9998mm² = � 4500.14mm² - 1000mm² - �
210MPa

30000MPa
� ⋅ 20.2mm² � ⋅ �

30000MPa

210000MPa
�

5.3) Area of Prestressing Tendons about Non-Prestressed Reinforcements and Transformed
Section Formula 

Formula

As = �At - AT - �
Es
Ec
� ⋅ As� ⋅ �

Ec
EP

�

Example with Units

20mm² = � 4500.14mm² - 1000mm² - �
210000MPa

30000MPa
� ⋅ 500mm² � ⋅ �

30000MPa

210MPa
�

5.4) Transformed Area of Partially Prestressed Members Formula 
Formula

At = AT + �
Es
Ec
� ⋅ As + �

EP
Ec
� ⋅ As

Example with Units

4500.1414mm² = 1000mm² + �
210000MPa

30000MPa
� ⋅ 500mm² + �

210MPa

30000MPa
� ⋅ 20.2mm²
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Variables used in list of Analysis of
Prestressing and Bending Stresses

Formulas above

As Area of Reinforcement (Square Millimeter)

At Transformed Area of Prestressed Member
(Square Millimeter)

AT Transformed Area of Concrete (Square

Millimeter)

As Area of Prestressing Steel (Square Millimeter)

Ec Modulus of Elasticity of Concrete
(Megapascal)

Econcrete Modulus of Elasticity Concrete

(Megapascal)

EP Modulus of Elasticity of Prestressing Steel

(Megapascal)

Es Modulus of Elasticity of Steel (Megapascal)

fconcrete Stress in Concrete Section

(Megapascal)

Fpkf Tensile Strength of Prestressed Steel
(Megapascal)

fysteel Yield Strength of Steel (Megapascal)

P Axial Force (Newton)

Pe Effective Prestress (Kilonewton)

Po Prestress at Transfer (Kilonewton)

PuR Tensile Force (Kilonewton)

Δεp Strain Difference

εc Strain in Concrete

εce Concrete Strain

εp Strain in Prestress Steel

εpe Strain in Tendon

Constants, Functions,
Measurements used in list of
Analysis of Prestressing and

Bending Stresses Formulas above

Measurement: Area in Square Millimeter (mm²)
Area Unit Conversion 
Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion 
Measurement: Force in Kilonewton (kN), Newton
(N)
Force Unit Conversion 
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion 
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