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Formulas List of 22
Examples Important Loss due to Elastic Shortening
with Units Formulas

1) Post-Tensioned Members Formulas @

1.1) Area of Concrete Section given Prestress Drop Formula (]
Example with Units Evaluate Formula [
Pg

Af,

Ac = Mgt

1.2) Average Stress for Parabolic Tendons Formula (af

Imﬁ Example with Units Evaluate Formula (@

2 2
favg = fo1 + 5 (fo-fe1) | | 10.202mpa = 10.006mpa + 5 (103wpa - 10.006wra )

[

1.3) Change in Eccentricity of Tendon A due to Parabolic Shape Formula (af

[ Formula | Example with Units. el

AeA = €p2 - €A1 9.981mm = 20.001mm - 10.02mm

1.4) Change in Eccentricity of Tendon B due to Parabolic Shape Formula (af
 m

AGB = €2 - €1 10.07mm = 20.1mm - 10.03mm

1.5) Component of Strain at Level of First Tendon due to Bending Formula (]
E ith Uni
xample with Units

1.6) Prestress Drop Formula (af

Formula Example with Units Evaluate Formula (@

10mpa = 200000Mmpa - 0.00005
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1.7) Prestress Drop given Modular Ratio Formula (af
Example with Units Evaluate Formula (@

9.96mpPa = 0.6 - 16.6MPa

Afp = MEpgtic * feoncrete

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

Formula @
 Emm
Af, = E- (Ea i scz) 106000mpa = 200000mpa - (0.5 + 0.03)

1.9) Prestress Drop given Stress in concrete at Same Level due to Prestressing Force Formula

(f
Example with Units Evaluate Formula @
f, 16.6 MPa
Af. = . 5onerete || 33900 mpa = 200000 mpa - ————
P g 100 MPa
concrete

1.10) Prestress Drop when Two parabolic Tendons are Incorporated Formula @

9000mpPa = 200000mpa - 0.045

Formula

1.11) Stress in Concrete given Prestress Drop Formula (af

Example with Units Evaluate Formula (@
Afp 10 MpPa
f = 16.6667vpPa =
concrete 0.6
ME]astic

1.12) Variation of Eccentricity of Tendon B Formula (af

E +la-nep-2) (112
= e . e " — . - —
B(x) B1 B L L

10.1mm 10.1mm
10.1091mm = 10.03mm + | 4+ 20.0mm - ——n | - [ 1+ { ———
( 10.2m > ( ( 10.2m ))
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1.13) Variation of Eccentricity on Tendon A Formula (a1

Evaluate Formula @

X X
EA(X)=eA1+ 4'AEA'E . 1- E

Example with Units

10.1n1m 10.1Intn
10.0596mm = 10.02mm + [ 4-10.0mm + —mm— || 1 - | ———
10.2m 10.2m

2) Pre-Tensioned Members Formulas @

2.1) Initial Prestress given Prestress after Inmediate Loss Formula (af

_m Example with Units Evaluate Formula (&

0.025mm?

A .
p. — p_._rtretension | | 2001y = 96000k -

i o mm?

APre tension

2.2) Initial Strain in Steel for Known Strain due to Elastic Shortening Formula (]

Formula - BEm Evaluate Formula (@

0.05 = 0.045 + 0.005

2.3) Modular Ratio given Prestress after Inmediate Loss Formula (af

m Example with Units Evaluate Formula (@
Apre tension 25 = 0.02mpa - 12 mm?
Mlastic = Alprop " ——p——"1 | ©7 7 © 960001

2.4) Prestress Drop given Initial Prestress Force Formula (af

m Example with Units Evaluate Formula [
m : 0.6
Af = p . Bastic |1 00104mpa = 435K - ————
Drop = i "7y . 0.025 mm?
Pretension

2.5) Prestress Drop given Pressure after Inmediate Loss Formula (a1

J Example with Units Evaluate Formula (%
P 96000kN
Af, = —2 ) mp 0.0048vpa = [ ———— |- 0.6
Drop = Elastic 12 mm?
Pre tension
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2.6) Prestressing Force after Imnmediate Loss given Initial Prestress Formula (ag

B ormuia |

P, =P

o i

Example with Units

12 mm?

208800kN = 435kN -

0.025mm?

Evaluate Formula @

2.7) Residual Strain in Steel for Known Strain due to Elastic Shortening Formula (a1

2.8) Strain in Concrete due to Elastic Shortening Formula (]

B

0.005 = 0.05 - 0.045

Evaluate Formula (¢*

-

0.045 = 0.05 - 0.005

=3
=3

Evaluate Formula (€*

2.9) Transformed Area of Prestress Member for Known Pressure Drop Formula (af

R Forrua

P.

Apretension = MElastic *

1

0.013mm?> = 0.6

rop

Example with Units

435kN

" 0.02ma
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Variables used in list of Loss due to

Elastic Shortening Formulas above

Ac Concrete Occupied Area (Square Meter)

Apre tension Pre-Tensioned Area of Concrete
(Square Millimeter)

Apretension Transformed Section Area of
Prestress (Square Millimeter)

EA(x) Eccentricity Variation of Tendon A
(Millimeter)

€1 Eccentricity at End for A (Millimeter)
€2 Eccentricity at Midspan for A (Millimeter)
EB(x) Eccentricity Variation of Tendon B
(Millimeter)

ep1 Eccentricity at End for B (Millimeter)
epg2 Eccentricity at Midspan B (Millimeter)

Econcrete Modulus of Elasticity Concrete
(Megapascal)

Eg Modulus of Elasticity of Steel Reinforcement
(Megapascal)

fc,avg Average Stress (Megapascal)

fcq Stress at End (Megapascal)

fc2 Stress at Midspan (Megapascal)

fconcrete Stress in Concrete Section
(Megapascal)

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

Ppg Prestress Force (Kilonewton)
Pi Initial Prestress Force (Kilonewton)
P0 Prestressing Force after Loss (Kilonewton)

X Distance from Left End (Millimeter)
Aep Change in Eccentricity at A (Millimeter)

Aep Change in Eccentricity B (Millimeter)
AfDrop Drop in Prestress (Megapascal)
Afp Prestress Drop (Megapascal)

AL Change in Length Dimension (Meter)

. © formuladen.com

Constants, Functions,
Measurements used in list of Loss
due to Elastic Shortening Formulas

above

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

« Measurement: Area in Square Meter (m?), Square
Millimeter (mm?)
Area Unit Conversion B

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

o Measurement: Force in Kilonewton (kN)
Force Unit Conversion B
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. Aap Change in Strain

« €& Concrete Strain

+ €4 Strain due to Compression
+ €9 Strain due to Bending

+ &pj Initial Strain

+ &po Residual Strain
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Download other Important Losses of Prestress PDFs

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

Try our Unique Visual Calculators

o WA Percentage of number @ o ) LcM calculator @

Simple fraction (a1

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch
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