
Time-dependent prestress losses

PROG B2.002 / 2001-12-01 ( T027 )
Page 1

Object: Cable V1

PRINCIPLE SKETCH

THEORY

Derivation of time dependent losses in prestressed cables

Equations according to SS-EN 1992-1-1 section 5.10.6:

In the formula for Δσp the term |σcp| appears. In the performed derivation the concrete shall be 
assumed compressed at the level of the prestressing reinforcement, i.e. σcp < 0. This means that
|σcp| is replaced by −σcp. A check to verify that this condition holds must always conclude the 
calculation.

Concrete stress at the level of the prestressing tendon:
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Introduce constants for the symbolic solution:

Symbolic evaluation:
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INPUT

Pretension cables

Material :

≔Ep ⋅200 GPa

≔fp0.1k ⋅1600 MPa

≔fpuk ⋅1800 MPa

Relaxation :

≔Klassr 2

Studied time

≔t1 ⋅60 days

≔t2 120 year

Concrete

Resistance class ( C30/37, C35/45, C40/50  or C45/55 ): ≔BTG “C35/45”

Relative humidity for determination of shrinkage) : ≔RH %80

Time when loading starts after casting ( = removal of formwork): ≔t0 ⋅30 days

Cement  class ( S, N, R ) : ≔Klasss “R”

Concrete age when  drying shrinkage starts : ≔ts ⋅0 days

Input receipt

=fcm 43 MPa =fck 35 MPa =fck.kub 45 MPa

≔Ecm ⋅34 GPa
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Geometry

Number of sections :

≔N ⋅40 st

Equivalent width (b) for determination of h0 related to the shrinkage expression:
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Cross-section constants for the non-injected cross-section (type 1):
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Cross-section constants for the injected cross-section (type 2):
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Height and prestressing tendons:
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Forces

Load combination SLS:0  (excl. pretension):
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Parasite force & pretension at t0 :
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CALCULATION

Shrinkage

Cross-sectional area

Perimeter in contact with air:

Equivalent thickness of the structure:

Basic value for shrinkage due to drying (SS-EN 1992-1-1 Annex B.2):

≔αds1 =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Klasss “S”
‖
‖ 3.0
if ＝Klasss “N”
‖
‖ 4.0
if ＝Klasss “R”
‖
‖ 6.0

6.00

≔αds2 =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Klasss “S”
‖
‖ 0.13
if ＝Klasss “N”
‖
‖ 0.12
if ＝Klasss “R”
‖
‖ 0.11

0.11

=RHo 1

≔βRH =⋅1.55
⎛
⎜
⎝
-1
⎛
⎜
⎝
――RH
RHo

⎞
⎟
⎠

3 ⎞
⎟
⎠

0.76

=fcmo 10 MPa

≔εcd.0 =⋅⋅⋅0.85
⎛
⎜⎝ ⋅⎛⎝ +220 ⋅110 αds1⎞⎠ e

⋅-αds2 ――
fcm
fcmo

⎞
⎟⎠ 10-6 βRH 0.00035
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Basic value for shrinkage due to drying (SS-EN 1992-1-1, clause 3.1.4, eqns. 3.9–3.10):

Autogenous shrinkage (SS-EN 1992-1-1, clause 3.1.4, eqns. 3.11–3.13):

≔εca.∝ =⋅⋅2.5
⎛
⎜
⎝

-――
fck

MPa
10
⎞
⎟
⎠

10-6 0.0001

Total shrinkage (SS-EN 1992-1-1, clause 3.1.4, Eq. 3.8):

Date:   11-23-2025

File : PROG B2_002.mcdx



Time-dependent prestress losses

PROG B2.002 / 2001-12-01 ( T027 )
Page 12

Creep

Expression for the determination of the creep coefficient is taken from SS-EN 1992-1-1, Annex B.1:

≔α1 =
⎛
⎜
⎝
―――⋅35 MPa

fcm

⎞
⎟
⎠

0.7
0.87

≔α2 =
⎛
⎜
⎝
―――⋅35 MPa

fcm

⎞
⎟
⎠

0.2
0.96

≔α3 =
⎛
⎜
⎝
―――⋅35 MPa

fcm

⎞
⎟
⎠

0.5
0.9

≔β0 =―――1
+0.1 t0

0.20
0.48

≔βfcm =―――16.8
‾‾‾‾
――
fcm
MPa

2.56

´
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Relaxation

Expression for the determination of relaxation is taken from SS-EN 1992-1-1, clause 3.3.2."

≔ρ1000
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Klassr 1
‖
‖ %8.5
if ＝Klassr 2
‖
‖ %2.5
if ＝Klassr 3
‖
‖ %4.0

=ρ1000 0.025

Distance between cable centroid and section centroid in ungrouted section
≔ep1 -ytp1 yp

Distance between tendon centroid and section centroid in grouted section

≔ep2 -ytp2 yp

Stress in cable at t0

Losses of prestress in tendon at time t1

Shrinkage :

Creep :

Relaxation :

Date:   11-23-2025

File : PROG B2_002.mcdx



Time-dependent prestress losses

PROG B2.002 / 2001-12-01 ( T027 )
Page 14

Constants for determination of time dependent losses in prestressing tendons:

Losses associated to LC SLS - MAX M :
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Losses of prestress in tendon at time t2

Shrinkage :

Creep:

Relaxation :
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Constants for determination of time dependent losses in prestressing tendons:

Losses associated to LC SLS - MAX M :
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RESULTS

Shrinkage, relaxation & creep
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Time - t1
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Time - t 2
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