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Object: Cable V1

PRINCIPLE SKETCH

INPUT 

Total cable length: ≔Lkabel =++++⋅2.2 m ⋅26 m ⋅32 m ⋅26 m ⋅2.2 m 88.4 m

Number of definition points: ≔N ⋅17 st

Friction coefficients: ≔μ 0.18 ≔k ⋅0.005 ――rad
m

Resistance cable: ≔fp0.1k ⋅1640 MPa

≔fpk ⋅1860 MPa

E-modulus cable: ≔Es ⋅195 GPa

Tendon area: ≔As ⋅2250 mm2
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Maximum permissible tensile force before locking according to SS-EN 1992-1-1 section 5.10.2.1:

=⋅min ⎛⎝ ,⋅0.8 fpk ⋅0.9 fp0.1k⎞⎠ As 3321 kN

Selected prestressing force:

≔Vö ⋅3320 kN

Maximum permissible tensile force after locking according to SS-EN 1992-1-1 section 5.10.3:

=⋅min ⎛⎝ ,⋅0.75 fpk ⋅0.85 fp0.1k⎞⎠ As 3137 kN

Type of anchorage ("Passiv" or "Aktiv") / chosen maximum tendon force after locking:

Defined  points along cable:
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CALCULATION

Create mathematical functions for a beam and a cable

≔C pspline ⎛⎝ ,xp yp⎞⎠ : determination of coefficients for parabolic spline functions

≔y ((x)) interp ⎛⎝ ,,,C xp yp x⎞⎠ : cable routing (= spline functions)

≔y´ ((x)) ――
d
dx

y ((x)) : slope of cable routing

≔y´´ ((x)) ――
d
d

2

x2
y ((x)) : curvature change of cable routing

: lowest curvature radius of cable routing

Friction loss function measured from the "left" side

: accumulated change in angle

: friction loss exponent

≔ηvf e-βv : friction loss before locking

≔ηve eβv : friction loss after locking

Location of maximal cable force on "left" side after locking of cable 
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Friction loss function measured from the "right" side

: accumulated change in angle

: friction loss exponent

≔ηhf e-βh : friction loss before locking

≔ηhe eβh : friction loss after locking

Location of maximal cable force on "right" side after locking of cable 

Location where curve of cable force "right" side intersects curve of cable force "left"

Determine cable force at each end of cable after locking

Cable force at "left" side :

Cable force at "right" side :
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Determine  post slip / "lock sliding" at each end of cable

Left side :

Right side :

Determine cable elongation before locking of cable

Left side:

Right side :

Function - determine cable force at arbitrary location along cable before locking

Function - determine cable force at arbitrary location along cable after locking
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Staking-out data for cable location in table form

Arbitrary sections :

Cable locations :
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RESULTS

Beam and Cable routing — graphic presentation
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Graphical plotting of cable forces
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Minimum curvature radius

=Rmin 38.8 m

Cable elongation before locking

=Lv 579 mm : left side

=Lh 0 mm : right side

Post slip / "lock sliding" at each end of cable

=ΔLv 6 mm : left side 

=ΔLh 0 : right side

Cable force at each end after locking

=Pve 2951 kN : left side 

=Phe 2325 kN : right side

Location of maximum cable force after locking

=Xmv 15.005 m : left side 

=Xmh 88.4 m : right side

Location of minimum cable force after locking

=Xm 88.4 m
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Determination of cable force at an arbitrary point before locking

≔xtest ⋅0 m

=Pföre ⎛⎝xtest⎞⎠ 3320 kN

≔xtest ⋅4.6 m

=Pföre ⎛⎝xtest⎞⎠ 3251 kN

≔xtest ⋅8.5 m

=Pföre ⎛⎝xtest⎞⎠ 3205 kN

≔xtest ⋅10 m

=Pföre ⎛⎝xtest⎞⎠ 3189 kN

Determination of cable force at an arbitrary point after locking

≔xtest ⋅0 m

=Pefter ⎛⎝xtest⎞⎠ 2951 kN

≔xtest ⋅10 m

=Pefter ⎛⎝xtest⎞⎠ 3073 kN

≔xtest ⋅20 m

=Pefter ⎛⎝xtest⎞⎠ 3102 kN
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