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List of 22 Loss due to Elastic Shortening
Formulas

Loss due to Elastic Shortening

Post-Tensioned Members (&

1) Area of Concrete Section given Prestress Drop @

PB Open Calculator (&'

Ac = IMFElastic * F
p

B 2w =06 200kI
" 10MPa

2) Average Stress for Parabolic Tendons @

2 Open Calculator (&'

fc,avg - fcl + g . (fc2 - fCl)

2
B} 10.202MPa = 10.006MPa + 3 - (10.3MPa — 10.006MPa)

3) Change in Eccentricity of Tendon A due to Parabolic Shape @

AeA = €A2 — €A1 Open Calculator (&'

@ 9.981mm = 20.001mm — 10.02mm
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4) Change in Eccentricity of Tendon B due to Parabolic Shape @

AeB = €B2 — €B1 Open Calculator @
@ 10.07mm = 20.1mm — 10.03mm

5) Component of Strain at Level of First Tendon due to Bending @

L Open Calculator (%'

A
Be= -

B} 0.020412 = 0.3m

10.2m

6) Prestress Drop @

_ . Open Calculator (%'
Af, = E,- Ac,

@ 10MPa = 200000MPa - 0.00005

7) Prestress Drop given Modular Ratio @

N
Afp = MElastic * feoncrete Open CalculatorS
B 9.96MPa = 0.6 - 16.6MPa

8) Prestress Drop given Strain due to Bending and Compression in Two
Parabolic Tendons @

N
Afp = E,- (Scl + 802) Open Calculator (%

B] 106000MPa = 200000MPa - (0.5 + 0.03)
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9) Prestress Drop given Stress in concrete at Same Level due to Prestressing
Force C‘:

fconcrete Open Calculator @
p S

concrete

16.6MPa

@ 33200MPa = 200000MPa - SOV

10) Prestress Drop when Two parabolic Tendons are Incorporated L‘l
Afp =E;- € Open Calculator &

@ 9000MPa = 200000MPa - 0.045

11) Stress in Concrete given Prestress Drop G‘

Afp Open Calculator (%!
feoncrete = ———
IMFE]astic
10MP
& 16.66667MPa = —— 2

12) Variation of Eccentricity of Tendon B G‘

X X Open Calculator '
M Epy ) = (4-A ._).(1_(_>)
BEsx =epi + e T -
10.10914mm = 10.03mm + <4 - 20.0mm - 10-1mm) . (1 _ (10~1mm))
0.2m 10.2m
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13) Variation of Eccentricity on Tendon A @

X X
ME, . — (4.A ._).<1_<_)>
. A(x) = €A1t €A T 7

10.1mm
10.05957mm = 10.02mm + (4 -10.0mm - —) . (1 —

10.2m

Pre-Tensioned Members @

14) Initial Prestress given Prestress after Inmediate Loss @

Pi _ Po . APretension
APre tension
0.025mm?

2mm?

@ 200kN = 96000kN -

5/11

Open Calculator @'
10.1mm
10.2m

Open Calculator @'

15) Initial Strain in Steel for Known Strain due to Elastic Shortening @

Epi = Ec T Epo
@ 0.05 = 0.045 -+ 0.005

16) Modular Ratio given Prestress after Inmediate Loss @

APre tension
IMFElastic — AfDrop T A

P,
12mm?
2.5 =0.02MPa - ——
& " 96000kN
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17) Prestress Drop given Initial Prestress Force @
ME]astic Open Calculator @'
AfDrop — Pi O

APretension

0.6

@ 0.01044MPa = 435kN . —
0.025mm?

18) Prestress Drop given Pressure after Inmediate Loss C‘;

P Open Calculator
Af —_—
Drop * ME]astic

e

APre tension

96000kN
@ 0.0048MPa = <—> . 0.6

12mm?

19) Prestressing Force after Immediate Loss given Initial Prestress @

@
APre tension Open Calculator
Br.=P:

APretensmn

12mm?

a 208800kN = 435kN . ———
0.025mm?

20) Residual Strain in Steel for Known Strain due to Elastic Shortening @

_ _ Open Calculator (&'
€po — Epi — &

a 0.005 = 0.05 — 0.045
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21) Strain in Concrete due to Elastic Shortening @

€ = & — £po Open Calculator @'
@ 0.045 = 0.05 — 0.005

22) Transformed Area of Prestress Member for Known Pressure Drop @

P; Open Calculator @'
Apretension = MElastic * Af
Drop
B 0.01305 0.6 —3okN
. mm? = 0.6 - —————
0.02MPa

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/strain-in-concrete-due-to-elastic-shortening-calculator/Calc-24704
https://www.calculatoratoz.com/en/transformed-area-of-prestress-member-for-known-pressure-drop-calculator/Calc-24703
https://www.calculatoratoz.com/en/strain-in-concrete-due-to-elastic-shortening-calculator/Calc-24704
https://www.calculatoratoz.com/en/transformed-area-of-prestress-member-for-known-pressure-drop-calculator/Calc-24703

Loss due to Elastic Shortening Formulas... 8/11
Variables Used

o Ac Concrete Occupied Area (Square Meter)

* Apre tension Pre-Tensioned Area of Concrete (Square Millimeter)
o Apretension Transformed Section Area of Prestress (Square Millimeter)
« E A(X) Eccentricity Variation of Tendon A (Millimeter)

* €ep1 Eccentricity at End for A (Millimeter)

e €p2 Eccentricity at Midspan for A (Millimeter)

o EB(x) Eccentricity Variation of Tendon B (Millimeter)

e e Eccentricity at End for B (Millimeter)

e epg2 Eccentricity at Midspan B (Millimeter)

* Econcrete Modulus of Elasticity Concrete (Megapascal)

o Es Modulus of Elasticity of Steel Reinforcement (Megapascal)

o fc,avg Average Stress (Megapascal)

o fc1 Stress at End (Megapascal)

o fc2 Stress at Midspan (Megapascal)

e feoncrete Stress in Concrete Section (Megapascal)

e L Length of Beam in Prestress (Meter)
* ME|astic Modular Ratio for Elastic Shortening

o Ppg Prestress Force (Kilonewton)
« Pj Initial Prestress Force (Kilonewton)
o Po Prestressing Force after Loss (Kilonewton)

e X Distance from Left End (Millimeter)
o AeA Change in Eccentricity at A (Millimeter)
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Aepg Change in Eccentricity B (Millimeter)
AfDrop Drop in Prestress (Megapascal)
Afp Prestress Drop (Megapascal)

AL Change in Length Dimension (Meter)
Aap Change in Strain

€. Concrete Strain

€c1 Strain due to Compression
€c2 Strain due to Bending

€pij Initial Strain

€po Residual Strain
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Constants, Functions, Measurements used

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

e Measurement: Area in Square Meter (m?), Square Millimeter (mm?)
Area Unit Conversion @

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

¢ Measurement: Force in Kilonewton (kN)
Force Unit Conversion (3!
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Check other formula lists

¢ Loss due to Anchorage Slip, ¢ Loss due to Elastic Shortening
Friction Loss and General Formulas @
Geometric Properties Formulas @
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