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Object: Cable V1

PRINCIPLE SKETCH

H :
wansier nogar
1
L =3 e
7 {
INPUT
Total cable length: Ligpor:i=22+m+26em~+32-m+26-m+22-m=88.4 m

Number of definition points: N:=17 st

Friction coefficients: 1:=0.18 k:=0.005 - rad

Resistance cable: Jpo.1x:=1640+MPa

J;k:: 1860« MPa

E-modulus cable: E :=195GPa

Tendon area: A :=2250 - mm*
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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« f,,0.9f,5 1) + A, =3321 kN

Selected prestressing force:

Vyi=3320+ kN

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

min (0.75 1, 0.85f, 1) + A, =3137 kN

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

Section Tyvpe Ve[ KN ]
Laft Alktiv 3130
Right Passiv 3130

Defined points along cable:

Snitt ip(m) | yp(mm) | Hy (mm) X i L) )
1 0 440 1300 1] 0,31 0 0,31
2 1.00 600 1500 1,00 0,13 1,00 0,13
3 220 200 13500 220 20,03 2.20 20.03
4 720 1250 13500 20 2030 7.20 2030
3 12.20 1300 1500 1220 2033 12.20 20.33
6 2120 600 1300 2120 0,13 2120 0,13
7 2820 200 1500 STEFP2 2820 0,33 LUSAS 2820 0,33
8 3420 300 1500 3420 023 3420 023
0 4420 1400 1500 = 44 20 0,63 = 44 20 0,63
10 3420 600 13500 3420 0.13 3420 0,13
11 6020 200 13500 6020 0,33 6020 0,33
12 67.20 600 1500 67.20 0,15 67.20 0,13
13 76,20 1300 1300 7620 20,33 76,20 0,33
14 81,20 1250 1500 8120 2030 8120 2030
13 2620 200 1300 26,20 2003 26.20 2003
16 87,40 600 1500 8740 0,13 8740 0,13
17 88,40 440 13500 88,40 0,31 88,40 0,31

m m m m
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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,x,,,,x) : cable routing (= spline functions)
, d .
y (x)=—y(x) : slope of cable routing
dx
d2
y 7 (x):= — (x) : curvature change of cable routing
dx
R . = 1 - lowest curvature radius of cable routing

min * max (v (<)) (J’ = ()‘))

Friction loss function measured from the "left" side

a,=if[i>1, 3y (x) =y (x.)],0 : accumulated change in angle
Jj=2
Byi=pe (a‘.+k-x) : friction loss exponent
ny=e’ : friction loss before locking
No:=e" : friction loss after locking

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

Xow = | Xepsr e 0m  Typ = "Passiv”
if Tvp = "Aktiv'
stap € 2m

Xskiyr €= 100t| Vinay = Vg binterp (X, nvf. Xstarf , Xstar]
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Friction loss function measured from the "right" side

oy :=if|i>1, Enl b () =y (x.)] 0 : accumulated change in angle
J=i+

=+ (an+ k= (Lyaper —x)) : friction loss exponent

M= e : friction loss before locking

Mo i=e" : friction loss after locking

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

Km_h = | Xkt I"]-_':thl if T\'P = "Passiv’
£ Typ = "Akti’
Xaran Ll:.lbtl. = 2m

Ksiiir 100t Vinay — Vis-linterp ( X, nir, Xstard  Rstard

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

Xa = | Zsir € Ligpey f Typ = "Aktv" A Typ = "Passn”
g 0m f Typ = "Passv” A Typ = "Akaw”
i Typ = "Akinv" A Typ = "Aktiv”

Kstart € 0.5-Liape

Espar ¢ root| Vi linterp (X, nvf. Xstard — Vi Interp | X, npf. Xstard . Xstard

Determine cable force at each end of cable after locking

Cable force at "left" side :

Pop = | Vipay linterp (X, npe, 0m) i Typ = "Passn”

Vinas

——————— i Typ = "Alan"
h'llm? (X, I'I'.'z---\|-|-r.-| ¥

Cable force at "right" side :

Phe = | Vinay Iinterp (X nvf, Ligpel) i Typ = "Passh”

3 max

M Typ = Akt
linterp (X, e, Xot) P
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Determine post slip / "lock sliding" at each end of cable
Left side :

AL, :=if | ip = “Aktiv”,

A-E

5 3

X,
J- V lmterp X s Hyps X ) ve * linterp (-)1 Myes X )) dx,0
0

Right side :
Liaser

(V5 « linterp (X, Mg x) — P, « linterp (X, Hhe ,x)) dx,0

5" s
Ko

ALy =if | Typ = “Aktiv”,

Determine cable elongation before locking of cable

Left side:
K
= X dl
4+E; ))
Right side :
o
L= AL }!.(Vb--linterp (X,;;rhf,x)) dx

Function - determine cable force at arbitrary location along cable before lockin
Vg-linterp( X, 11, x) if x € Xy

Vg-linterp( X, e, x) if x> Xy

Ppyre =

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

Peﬁer =1 if x <‘X)m
| P\e lJJl'[E:I’p( s Hve s X )
if X, <x<X,
(/Yv Hyrs A)
if X, <x<X,;

| (/Ya 'ﬁif': x)
if x>th

|| Py, « linterp (‘Y: Hhe 7x)
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Staking-out data for cable location in table form

Arbitrary sections :

Sectiotis x(m) [Femark
1 0,00 S
2 L00 -
3 27 -
4 12,00 S
3 15,20 -
6 1850 S
6 210 -
8 2500 -
g 2220 -
10 3220 S
11 36,20 -
12 4020 -
13 4420 S

Cable locations :

Sections v (m)} |Remark Qzp{m)
1 0440 Anchors 1.060
2 0.600 - 0,200
3 1.302 - 0.193
4 1.306 - 0.194
3 1.140 - 0.360
6 0.836 = — 0.644
1 0.353 - 0.943
8 0.303 - 1.193
g 0.200 - 1.300
10 0.334 - 1.166
11 0.714 - 0,786
12 1.162 - 0333
13 1.400 - 0.100

gp=H-y
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RESULTS

Beam and Cable routing — graphic presentation

: . 0o
max (H,) =Y (m)
Balk,, (m) 02
Balky, (m) 7“4:
X (m)
x, (m)
x, (m)
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Graphical plotting of cable forces

4 15.005

3.5-10%4
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Minimum curvature radius

R, =388 m

Cable elongation before locking
L,=579 mm

L,=0 mm

Post slip / "lock sliding" at each end of cable
AL, =6 mm

Cable force at each end after locking

P,,=2951 kN

P,,=2325 kN

Location of maximum cable force after locking
X,,=15.005 m

X,,=88.4m

Location of minimum cable force after locking

X, =884 m

: left side

> right side

: left side

> right side

: left side

: right side

: left side

: right side
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Determination of cable force at an arbitrary point before locking

Xest ' = 0-m

Proe (xtest> =3320 kN

KXiest = 4.6-m

Proe (xtest> =3251 kN

Xiost *= 85.m

Pﬁire (xtest> =3205 kN

Xiost ' = 10em

Pire (xtest> =3189 kN

Determination of cable force at an arbitrary point after locking

Xiost *= Oem

Peﬁer <xtest> =2951 kN

Xiest = 10-m

Pf%ﬂe" <xtest> =3073 kN

KXiest = 20+m

P‘%ﬁei‘ (xtest> =3102 kN
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