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1.1 CONSTRUCTION TYPE

Bridge is constructed using reinforced concrete. Superstructure is modelled with one longitudinal

beam that are pretensioned.

Bottom slabs are founded on underwater concrete slab (“tatkaka™) cast inside sheet pile box

(“spontlada™).

File : Al General and Measurement
Datum : 2026-03-03
Tid : 08:17




Prensioned single girder bridge

Part A - CALCULATION ASSUMPTIONS

Status :

Page:
Al:3

Date :

Created :

MEASURMENT

121 Overview
@ <B—I @ @ EROSIONSSKYDD @
; 'L | :
26000 32000 26000
2 |5 ? '
% ) Al ,_\R . N
| IR T En 5—3 o E H " NEEilE
c| air < ":T"_"'m/‘_"_m: 1 T [osm 1 WO 0 = ok 050 izaaa
i M.: o] TT0 svig 0T | ‘ : it ] T BN !, I
[ IEE==— ==t s = == =t . [t i
LS IR - R s i IR R
= S A S
' QJ DQJ ! \*’/ Z

9600
i

PLAN

SPANNVIDD BLE00

32000

ELEVATIO

=

N

M -20628

+20250

BOTTENPLATTA I
TATRAKA | ! 4

File : A1 General and Measurement
Datum : 2026-03-03

Tid : 08:17




Status : Page:
Part A - CALCULATION ASSUMPTIONS Al:A4
Prensioned single girder bridge Date : Created :
122 Superstructure
Sy _j_
J“? X  8oco O
@| @| 260 S A 'ﬁ:c‘
o I— ' —— — — e T—— -~ |! |
F i_ 4 ;’ - -,_I -|'| \ !
"._‘ .;_, / 8 |
\ 5 it o~
5D L | QCCO | 06 s | Reoo _Jt&_jf)
.J’—'}-O I
Ford
SECTION A-A
2.6% ) X |
R 5% &
|
ol
§ \ X
450
DETAIL 1
Edge beam.

File : A1 General and Measurement
Datum : 2026-03-03
Tid : 08:17




Prensioned single girder bridge

Status : Page:
Part A - CALCULATION ASSUMPTIONS Al5
Date : Created :

i '—&_

w5, A0 G @
S— - :r . |_F —
NN

SEKTION D-D

Broande.
e
d
! '-_-_____ — ———
250 | 200
DETALJ?2

Detalj upplag lankiplatta.

File : Al General and Measurement
Datum : 2026-03-03
Tid : 08:17




Status : Page:
Part A - CALCULATION ASSUMPTIONS Al:6
Prensioned single girder bridge Date : Created :
1.2.3 Substructure
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1.2.2 Simplified geometry system analysis

PLAN
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Prensioned single girder bridge

SECTION E-E

1150 = 1150

(XX

File : A1 General and Measurement

Datum : 2026-03-03
Tid : 08:17




Status : Page:
Part A - CALCULATION ASSUMPTIONS Al:18
Prensioned single girder bridge Date : Created :
{:'d\' \ » \1y 2
== N \'e
|
) g
_— % - . —,77*',‘,. \ - 1
X&) Py
) &
”N
S M ——— SR — K C
0300 L0
S
[v]
W,
4
O
R R

SECTION F-F

File : A1 General and Measurement
Datum : 2026-03-03
Tid : 08:17




Part A - CALCULATION ASSUMPTIONS

Prensioned single girder bridge

Status : Page:
Al:19
Date : Created :

1.3 FOUNDATION

Bottom slabs are underwater cast concrete in side a sheet piled box.

Beneath glaciofluvial gravel on top of rock is found.
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1.4 CODE OCH TENDER DOCUMENTS

e ”Bro och broliknande konstruktion allménna krav” (TRVINFRA-00226 v5)

e ”Bro och broliknande konstruktion byggande” (TRVINFRA-0027 v6)

e "TSFS 2018:57 med andringar tom TSFS 2022:50”

¢ "AMA Anlaggning 23”

e "TRV andringar och tillagg till AMA 23” (TDOK 2023:0125 v3)

e ”Geokonstruktion dimensionering och utformning” (TRVINFRA-00230 v2)

e Document SS-EN 1990 to SS-EN 1999, see TRVINFRA section A.1.2.3.2

1.5 TECHNICAL SERVICE LIFE

Technical life span 120 years ( L100 ).

1.6 ENVIRONMENT

Road traffic enviroment (“vagmilj6) is assumed for the overlying traffic road since salt is used at
winter, see TB section B1.
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1.7 MATERIAL

Concrete :

Reinforcement :

Compacted fill :

Backfill :
Surfacing :

Pretension:

C30/37 & C35/45 ( CEM 1 42.5 N, Anlaggningscement klass N )
B500B

”Fortarkningslagermaterial” according to AMA CEB.415
”Grovkrossad spréangsten” according to AMA CEB.524

See document RKFM

VSL system or eqivalent
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1.8 GEOTECHNICAL CLASS

Geotechnical class GK2

1.9 SAFETY CLASS

Geotechnical resistance: SK 2
Brigde structure : SK3
Retaining walls: SK3
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1.10 CONCRETE COVER AND CRACK CRITERIA
Class identification bridge components. .
Bridge components Exposure class®) Life spann max vetew® | ¢3)
Substructure incl. linkplate:
= Wingwall towards filling XD1/XF4 L100 0.45 1.5
= Wingwall from filling XD1/XF4 L100 0.45 1.5
= Abutement below ground XC2/XF3 L100 0.50 1.0
= Abutement in air XC4/XF3 L100 0.50 1.2
= Bottom slab in general XC2/XF3 L100 0.50 1.0
= Bottom slab underside XC2/XF3 L100 0.50 1.0
o Link slab in general XD3/XF2 L100 0.40 1.8
= Link slab underside XD3/XF2 L100 0.40 1.8
Superstructure:
= Edge beam XD3/XF4 L100 0.40 1.8
= Bridge deck XD1/XF4 L100 0.40 15
= End shield towards filling XD1/XF4 L100 0.40 1.5
= End shield from filling XC2/XF3 L100 0.50 1.0

Footnote:

1) TRVINFRA-00227 section 5.3.2.3

2)  TSFS table 12.1
3)  TSFS table 12.3
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Cmin.dur

Cmin.b
ACdev

Cmin — max (Cmin.b;cmin.dur; 10mm)

Cnom = Cmin + ACdev

- minimum cover with regard to environmental impact

- minimum cover with regard to adhesion requirements
- execution tolerance

: SS-EN 1992-1-1eq. 4.2

: SS-EN 1992-1-1 eq. 4.1, noted as BM on the drawing

Construction part Crmindur™ | Cminb®) | Cmin Caev>” C nom Wittt +)
Substructure incl. linkplate:

= Wingwall towards filling 30 20 30 10 40 0.20
= Wingwall from filling 30 20 30 10 40 0.20
= Abutement below ground 20 20 20 10 30 0.40
= Abutement in air 25 20 25 10 35 0.30
= Bottom slab in general 20 20 20 10 30 0.40
= Bottom slab underside 20 20 20 10 30 0.40
o Link slab in general 45 20 45 10 55 0.15
= Link slab underside 45 20 | 45 10 605 0.15
Superstructure:

= Edge beam 45 20 45 10 55 0.15
= Bridge deck 25 20 25 10 35 0.20
= End shield towards filling 25 20 25 10 35 0.20
o End shield from filling 25 20 25 10 35 0.40

Footnotes:
L) TSFS table 12.1

2)  SS-EN 1992-1-1 section 4.4.1.2 table 4.2

%) SS-EN 1992-1-1 section 4.4.1.3

4)  TSFS tabele 12.2

%) TSFS chapter 12 paragraph 38§ ki= cmin + 15 mm vhen casting against building foil.
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Cmin.dur

Cmin.b

ACdev

Cmin = Max (Cmin.b;cmin.dur; 10mm)
Cnom = Cmin t ACdev

- minimum cover with regard to environmental impact

- minimum cover with regard to adhesion requirements
- execution tolerance

: SS-EN 1992-1-1eq. 4.2

: SS-EN 1992-1-1 eq. 4.1, noted as BM on the drawing

Construction part Crmindur™ | Cminb®) | Cmin Caev>” C nom Wittt +)
Superstructure:
= Top bridge deck 25 90 90 10 100
= Other part of bridge deck 25 90 90 10 100
mm mm | mm mm mm mm

Footnotes:
L) TSFS table 12.1

2)  SS-EN 1992-1-1 section 4.4.1.2 (3) specifies pretension tube ¢90

%) SS-EN 1992-1-1 section 4.4.1.3

4)  TSFS table 12.2 states that crack width is not needed when “tensile stress” for SLS-F

is less than fe.0.05/C
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2. SYSTEM ANALYSIS

2.1 GENERAL

2.2  SKETCH SYSTEM ANALYSIS
2.3  CROSS SECTION PROPERTIES
24  MATERIAL

2.5 BOUNDARY CONDITIONS

26 MESH

2.7 SEARCH AREA

page 2:2
page 2:3-12
page 2:13-38
page 2:39-41
page 2:42-61
page 2:62-70
page 2:71
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2.1 GENERAL

The bridge is built using reinforced concrete.

The superstructure is designed as single longitudinal T-beam .

A link slab is attached to superstructure using joint without moment (ML). This is done by
introducing pined end-release in link slab. A fictious beam with length of 4 m and roller support is
used in FEM-modell.

All concrete structures are modelled 3D-beam elements located at nodal lines.

At supports fictious transversal rigid beams (Rigid:T ) are added to superstructure to transfer loads
to bearings.

At supports fictious transversal rigid beams (Rigid:B ) are addes top of abutments to transfer lo
bearing load to substructure.

Between transversal rigid beams bearing are defined using joints.
Entire structure is modelled using isotropic material.
Bridge foundation consists of “tatkaka” on glaciofluvial gravel on top of rock.

Wingwalls are not modelled statically since considered inactive in vertical direction. This is due
cracking and the use of only minimal reinforcement in this direction.

Edge beams are not modelled statically since considered inactive. This assumption is considered
on safe side. The assumption will facilitate future replacement of edge beams.

In system analysis gross cross section may be used for longitudinal beams in superstructure, see
SS-EN 1992-1-1 section 5.3.2.1 point (4).

In FEM-analysis constant cross section is used for longitudinal beams along entire span length,
see SS-EN 1992-1-1 section 5.3.2.1 (4).

Attachments:

Attachment Name

Input receipt

Results reactions

Results abutments

Results longitudinal beams

N

w

o
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2.2 SKETCH SYSTEM ANALYSIS

2.2.1 Geometry

In order to describe geometry first POINTS are defined.

Beam elements are defined by applying attributes to LINES.

Attached pictures are retrieved from graphical sketches generated by FEM program of POINTS

and LINES.

All coordinates needed to describe POINTS are found in attachment 1.

All POINTS needed to describe LINES are found in attachment 1.
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Overview :
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2.2.1.1 Geometry : POINTS

P106
S

N\ (P105
~_ |P104

P103

|p102
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P203
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Superstructure - spann 1 (including Rigid:T). :
jp201
N\ |P6
}3,5*}7 .
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Superstructure — spann 3 (including Rigid:T) :
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Link slab at support 1 :
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Link slab at support 4 :
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2.2.1.2 Geometry : LINES

See attachment 1.
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2.3 CROSS SECTION PROPERTIES

The structure only contain 3D-beams ( ”Thick beam” / BMS3).

Principal sketch of geometry associated to 3D beam elements are seen below.

Beam Centroid
{Bending Plane)

,

Beam Local
(Element) Axes

. 4{ Modal Line
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2.3.1 Longitudinal beam: T1-beam

The cross section is constant apart for areas at location supports, as seen in sketch below.

| & Puup . — »4——— - | » Y -
\ |
I, ‘ | - |
WO | e L Reo | Cr
[ d e A | il
' "R1-beam" "T1-beam" 'T2-beam"

In order to determine exact rotational stiffness (Vlasov & St Venant) a FEM-anlaysis is
performed. This is done using “Section Property Calculator” for an arbitrary section.

Definition of arbitrary section

P8 £0 P9
4 5 iy
2 3
Point X y
1 -1.5 0
2 0 0
3 1.5 0
4 -2.0 1.15
5 2.0 1.15
6 -4.0 1.20
7 4.0 1.20
8 -4.0 1.40
9 4.0 1.40
10 0 1.50
- m m
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Cross section properties

Calculated properties

Value |
Cross seclional sres A e3s
Second moment of area about x axis o AL
Second moment of area sbout y axis yry 47
Product moment of area by -1.89504E-15
Tomional constant J 283917
Effective shear area in x direction Aax 53367
Hiective shear area in y direction Asy | 207306
Radius of gyrstion about x axis b b&3e13
Radius of gyrstion shout y axis by L
WWaming torsional constant sbout shear centre Cw | Oba2747
Shear centre x distance from centroid %0 A T =
Shear centre y distance from centroid Yo 4.115161
Monosymmetry constant about x betax 3.3089
Monosymmetry constant about v betay 203617EL
Wagner constant 15t moment of sgquare redius about x | lr . 3643
Wagner constant 1st moment of sguare radius shout y | lvr 499667E-12
Wagner constant £th moment of area abolt onigin Ir 109434
Wagner constant 2nd moment of waming about ongin |lwr | 68.3524F6
Flastic section modulus about x axis Zpx | 237684
Flastic section modulus about y axis oy 774583
Flastic torsional section modulus It 477977
Flastic neutral axis, distance from centmid along x axis [xp -26,8773E-18
Flastic neutral axis, distance from centroid along y axis [yp __Dovo381s
Centroid ¥ from geometry arigin ¥e 17004418
Centroid Y from geometry origin Yo __0.B58696
Frincipal axes angle theta | 00
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Results “T1-beam”

ez= 0.750m+VY.=0.750m-0.858 m = -0.109 m

Data | “T1-beam” Unit
A 6.325 m?
lyy 1.185 m*
1zz 14.793 m*
lyz 0 m*
J 2.899 m*
ez -0.109 m
- m -
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Graphic visualization
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2.3.2 Longitudinal beam: T2-beam

The cross section is occurs locally at support 2 & 3, as seen in sketch below. Calculation is
performed using “Section Property Calculator” for an arbitrary section.

1 o - ."'" — -— - .' - ® 1
~ | l
| | | | - - ! |
| W | e L &0 | P
. A |
— L0} - e I —f i ,/4 —
' "R1-beam" "T1-beam" 'T2-beam"
Definition of arbitrary section
P7 PP PS
3 E4
P2

Point X y
1 0 0
2 2.8 0
3 2.8 1.17
4 4.0 1.20
5 4.0 1.40
6 0 1.50
7 -4.0 1.40
8 -4.0 1.20
9 -2.8 1.17
10 -2.8 0
- m m
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Cross section properties

) Centroid

O Shear centre

o Plastic neutral axis
& Origin

A 1
" —
>3
e
A3 A4
Section Details
Calculated properties
Value
Cross sectional area A 8.756
Second moment of area about x axis box 1.63794
Second moment of area about y axis lyy 27.5331
Product moment of area Ixy -2.78561E-15
Torsional constant J 497776
Effective shear area in x direction Asx 7.6109
Effective shear area in y direction Asy 5.31414
Radius of gyration about x axis kx 0.43251
Radius of gyration about y axis ky 1.77327
Warping torsional constant about shear centre Cw 3.12092
Shear centre x distance from centroid X0 -7.14726E-6
Shear centre y distance from centroid yo -0.0730907
Monosymmetry constant about x betax 1.58752
Monosymmetry constant about y betay 16.6908E-6
Wagner constant 1st moment of square radius about x | xr 2.36075
Wagner constant 1st moment of square radius about y |lyr 0.14466E-9
Wagner constant 4th moment of area about origin I 186.978
Wagner constant 2nd moment of warping about origin |lwr 0.114759E-3
Plastic section modulus about x axis Zpx 3.30552
Plastic section modulus about y axis Zpy 13.2565
Plastic torsional section modulus Zpt 7.84241
Plastic neutral axis, distance from centroid along x axis |xp -0.162061E-15
Plastic neutral axis, distance from centroid along y axis |yp 0.0133845
Centroid X from geometry origin Xc -0.206835E-15
Centroid Y from geometry origin Yc -0.768407
Principal axes angle theta 0.0
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Pretensioned single girder bridge
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Results “T2-beam”

ez= 0.750m+VY.=0.750m-0.768 m = -0.018 m

200

-

—= -4

1J

\v

R06 Neoe

oD

Data | “T2-beam” Unit

A 8.756 m?
lyy 1.638 m*
Izz 27.533 m*
lyz 0 m*

J 4,978 m*
ez -0.023 m

- m -

Lo /

RO S T2Y

jac) Gatoh 2

g f

File : A2 System analysis
Datum : 2026-03-03

Tid : 08:21




Status : Page:
Part A - CALCULATION ASSUMPTIONS A2:21
Pretensioned single girder bridge Date : Created :
Graphic visualization
I
S
-
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2.3.3 Longitudinal beam: Rectangular beam

The cross section is occurs locally at support 1 & 4, as seen in sketch below. Calculation is
performed using “Section Property Calculator” for a parametric section type rectangular solid.

: J '
"R1-beam" "T1-beam” 'T2-beam”

In these areas exact cross section is simplified to equivalent rectangular cross sections.
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Equivalent “R1-beam”
A \(f&(ﬁ\ \\NC O
2.5 2
Ney<—— @ | §
hoeo JOCO
L J
NebdWe Yo cado
| _}11__.\ b} [ |
\ ‘\ 'Q
A i

ez= 0.750m+Y:=0.750m-0.725m = +0.025m :
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Input rectangular cross section

L

v .
5 2 I
= E. o~ D 1
. x
| 5 &
e— | —=
Data | “R2-beam”
D 1.465
B 5.600
- m
Results
Data | “R1-beam” Unit
A 11.600 m?
lyy 2.034 m*
Izz 61.867 m?*
lyz 0 m*
J 7.202 m?*
ez +0.025 m
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Graphic visualization
b
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Pretensioned single girder bridge

Status : Page:
A2:26
Date : Created :

2.3.4

Link slabs: Rectanqular beams

This link slabs are modelled using “Section Property Calculator” for parametric section type

rectangul

ar solid.

Input rectangular cross section

!

4y
_ T 51
o f - T o
:; D E:> o ——> fi‘
Data | “R2-beam”
D 0.400
B 8.000
- m
Results
Data | “R2-beam” Unit
A 3.200 m?
lyy 0.043 m*
Izz 17.067 m?*
lyz 0 m*
J 0.165 m?*
ez 0 m
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Graphic visualization
e
S

\rd
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2.3.5 Support 1 & 4: Rectangular beams

This link slabs are modelled using “Section Property Calculator” for parametric section type
rectangular solid.

In areas where beam vary the function “Multiple varying section” is applied.

e s

O L |

oL et o
KA £ [/ N | e 26ya kel

Input rectangular cross sections

4y

|
=
¥
ol [ i

Data | “Section S11” | “Section S12”
D 0.800 1.400
B 7.200 8.000
- m m
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Results
Data | “Section S11” | “Section S12” Unit
A 5.760 11.200 m?
lyy 0.3072 1.829 m*
lzz 24.883 59.733 m*
lyz 0 0 m*
J 1.143 6.510 m*
ez 0 0 m
Remark

Chosen cross section are simplified thus with regard to cross section areas, thus a weightless

material needs is applied.

Graphic visualization
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Definition of * S11-beam”
Analysis category 3D
Definition
© From library / calculator Parametric Sections v
O Enter propertes Rectangular Sections v
6:Section S11 (RSS D=0.8 B=7.2) v
Rotation about 0 vk Mirrored N =
centroid about axis 'O"¢
100%
z
852 1‘ S1e
&S3 ¥ 5 ‘ S4
Reinforcement (only used for RC design checks)
None v
ezorign Centroid ~ eyorigin Sameasez Vv
Value
Cross sectional area (A) 5.76
Second moment of areaaboutyaxis(yy) | [ 03072 ...
Second moment of area about z axis (Izz) 24 8832
Product moment of area (lyz) 0.0
Torsionalconstant ) || 1.14283
Effective shear area in y direction (Asy) 4.80005
Effective shearareain zdirection(Asz) | | | 4.8051
Eccentricity in y direction (ey) S
Eccentricity in z direction (ez) e OO
Visualise... Tapering >> Section details...

Name S11-beam

v ®
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Definition of “ S12-beam”
Distance in etation
Analysis category 3D (T
- © Scaled to fit each line individually
4 Specify shape interpolation
fer th Pathl
() Symmetric section O Along reference pa -
Edit...
Section Shape Interpolation Distance
T[SectionST2(RS5D-146:8  Sat 00 |
2 [Section S11(RSSD=08B=72) L0 0Dt | Delete
Flip
Alignment
ezorigin Centroid v ey origin Same asez Vv Align all to section Vertical Individual eccentricities v
Interpolation of properties Linear approximation v 15 Horizontal Individual eccentricities v
100%
1
L
. i
1 2
Section 1-1 Section 2-2
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2.3.6 Support 2 & 3: Rectangular beams

This link slabs are modelled using “Section Property Calculator” for parametric section type
rectangular solid.

In areas where beam vary the function “Multiple varying section” is applied.

By Cechow A1
U\ o r_ ‘

N e “Oarkion &L

‘S e

"G | 1 0o .
| 0 | Oclou 623

B
\6
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Input rectangular cross sections

|
=
¥
it [ e

+—B —=

Data | “Section S21” | “Section S22” “Section S23”
D 2.30 2.30 3.00
B 5.60 6.58%) 7.28%)
- m m m
Footnote

L) B=560m+2-

1.05m
2)B =658m+2- —3 = 7.58m

2.3m-09m —09m-1.05m

2.3m

_,Y.
L\

&

A~
/ F,
\ ’{ ‘:_

= 6.58m
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Results
Data | “Section S21” | “Section S22” | “Section S34” Unit
A 12.880 15.134 21.840 m?
lyy 5.678 6.672 16.380 m?*
lzz 33.660 54.064 48.524 m?*
lyz 0 0 0 m*
J 16.840 20.811 48.524 m?*
ez 0 0 0 m
Remark

Chosen cross section are simplified thus with regard to cross section areas, thus a weightless
material needs is applied.

Graphic visualization
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Definition of * S11-beam”
Analysis category 3D
Definition
© From library / calculator Parametric Sections v
O Enter propertes Rectangular Sections v
6:Section S11 (RSS D=0.8 B=7.2) v
Rotation about 0 vk Mirrored N =
centroid about axis 'O"¢
100%
z
852 1‘ S1e
&S3 ¥ 5 ‘ S4
Reinforcement (only used for RC design checks)
None v
ezorign Centroid ~ eyorigin Sameasez Vv
Value
Cross sectional area (A) 5.76
Second moment of areaaboutyaxis(yy) | [ 03072 ...
Second moment of area about z axis (Izz) 24 8832
Product moment of area (lyz) 0.0
Torsionalconstant ) || 1.14283
Effective shear area in y direction (Asy) 4.80005
Effective shearareain zdirection(Asz) | | | 4.8051
Eccentricity in y direction (ey) S
Eccentricity in z direction (ez) e OO
Visualise... Tapering >> Section details...

Name S11-beam

v ®
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Definition of *“ S12-beam”
Distance i tati
Analysis category D stance interpretation
& © Scaled to fit each line individually
4 Specify shape interpolation
Along Path1
() Symmetric section O B
Edit...
Section Shape Interpolation Distance
T[Secion STZASSD-14B-5 St Q00
2 |Section S11(RSSD=0.8B=72) ~~~~ ilinear 09 | Delete
Flip

ez origin Centroid v

Alignment

ey origin Same asez Vv Align all to section

Vertical Individual eccentricities

Interpolation of properties Linear approximation v 15 Horizontal Individual eccentricities v
100%
1
L
. i
1 2
Section 1-1 Section 2-2
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2.3.7 Rigid beams

A fictive rigid beam is introduced at supports in order to model bearings.

Analysis category 3D

Definition
(O From library / calculator EU Sections
O Enter properties HE Shapes (EN53-62)
HE 1000 M
Usage 3D Thick Beam (Any beam) v
100%
z

Reinforcement (only used for RC design checks)

None v |

Yy
ezorign Centrod ~  eyorigin Sameasez Vv
Value |

Cross sectional area (A) e JOE3 ’
Second moment of area about y axis (lyy) _ 1.0E3
Second moment of area about z axis (Izz) 1.0E3
Product moment of area (lyz) N 0.0
Torsional constant (J) , . 10E3
Effective shear area in y direction (Asy) o M0E3
Effective shear area in z direction (Asz) o 1.0E3
Eccentricty in y direction (ey) e 00
Eccentricity in z direction (ez) e 90

visualise. .. Tapering >> Section details...

Name | Rigid beam ol % @
Remark

Due to high fictive cross sectional area a weightless material needs to be applied.
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Graphic visualization superstructure (Rigid:T)

Graphic visualization substructure (Rigid:B)

eeo

.’L"X
~
™
L"X

ce
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2.4 MATERIAL

Material properties seen below are to be used.
Substructure C30/37 : Ecm = 33 GPa

Superstructure C35/45 : Ecm = 34 GPa
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Pretensioned single girder bridge

24.2.1 Material : Isotropic concrete C35/45

Applied to superstructure

Material type Concrete

Country Europe

Standard EN1992-1-1:2004/2014 v

Grade C35/45
Properties
Young's modulus

Poisson’s ratio
Density

Thermal expansion

Concrete C35/45

Name

Overview
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2.4.2.2 Material : Isotropic concrete C30/37

Applied to substructure and link slabs.

Material type Concrete et
Country Europe bt
Standard EN1992-1-1:2004/2014 v
Grade C30/37 v
Properties

Young's modulus 33.0E6

Poisson'’s ratio 0.2

Density 2.54842

Thermal expansion 10.0E-6

Name | Concrete C30/37 N @
s
*
° ..
4 \d

Qverview
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2.5 BOUNDARY CONDITIONS
Supports are introduced at every support and free end of link slab.
g

Qverview
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2.5.1 Boundary conditions link slab

At a distance 1 m from freed edge of link slab a fictive point support (Roller support) as seen

below.

Analysis category 3D

X
Translation in Y
74
X
Rotation about Y
74
Hinge rotation
Torsional warping
Spring stiffness distribution

Stiffness

Stiffness/unit length

Stiffness/unit area
Lift-off >>

Contact >>

Non-eflective >>

Name | Roller support

Free Fixed Spring
Spring stiffness

Ol

o

0000OOOO0
OO O00000O0

Ol
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2.5.2

Boundary conditions abutments

Boundary conditions for each support is modelled using super nodes.

The super nodes are location at centre of rigid beam abutment, see sketches below.

No deformation in “Tatkaka” (C25/35) is considered.

/ /‘ — .
E— - —e 1 i -.
7 | =
T ———— =
© Giael - =
d (7 - F
L )
Geotechnical section at support
Support b I ha h2 Ek
1 4.00 9.00 1.00 6.00 50
2 6.00 10.00 1.20 2.00 50
3 6.00 10.00 1.20 4.00 50
4 4.00 8.00 1.00 9.00 50
- m m m m MPa
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Support 1:
' P102
Support 2

L 4

’P202
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Support 3:
9
L
!Psoz
Support 4 :
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Rotational stiffness of foundation is determined using PROG G3.005 performed in Mathcad.

All formulas and partial results are shown.

Since the distance to solid ground (H) is less than twice the width of the bottom plate (2B), the
method according to TRVINFRA-00227 appendix B5.1 is not applicable. Instead, a derived

method for cases where H < 2B is used.

Kp, = 2025 - 103 XX

rad
— . 103 kKvm
Kg, = 12500-10 —
= . 103 Km
Kg, = 6250-10 —
03 kNm

Key = 12861

ra

— . 103 kvm
Kgy =400-10° =2

— . 103 kvm
Kry = 4500 -10° ==

_ . 3 kNm
Kry = 2250 -10° =2

_ . 3 kNm
Kry = 254 -10° ==

- support 1, see page A2:53

> support 2, see page A2:59

: support 3, see page A2:59

: support 4, see page A2:53

- support 1, see page A2:53

- support 2, see page A2:59

- support 3, see page A2:59

: support 4, see page A2:53
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Styvheteter i grunden Sida A2:48
PROG G3.005 /2006-02-06

Objekt : Support 1 (4)

PRINCIPFIGUR

Geometri och undergrund

Berakningen av ekivalent styvhet i grund ar utford enligt R&d Brobyggande bilaga 106. Den
ekvivalenta E-modulen forutsétter lastspridning 2:1. Bestdmningen har skett for en fiktiv
lasten motsvarande q (=100 kPa) .

2y

= Wﬂ'ﬁ—w\E(‘//,//l
'y _;_g | SL[J " 5 Z L iwax

X

!

! )

E _( o _\L

. A L K

AX
~
| |
,T
{
X T
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Styvheteter i grunden Sida A2:49

PROG G3.005 /2006-02-06

TEORI

Nar avstandet till fast botten ar mindre &n 2B sé tillampas harled formel nedan som édven
forekommer i BH sida 594 (avsnitt 6.4:22 Berakningsmodell).

Nar avstand till fast botten ar storre &n 2B tilampas Rad Brobyggnade bilaga 107.

[ < IJL \) [/

w2

' A
Cop & )

Fop. B 1 L:.E’k-a'-B_B-L:E’_,L.-a'-BJ-L

2 2 2-H 4 8§-H
M=F-2¢ ez?;
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PROG G3.005 /2006-02-06

Sida A2:50

INDATA
Geometri

Bottenplatta :

Underliggande jordmaterial

Antal skikt ( minst 2 skickt erfordras ):

Skikt Ex h
1 50 3.00
2 50 3.00
- MPa m

| = 9.0m
W

n = 2st
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Styvheteter i grunden

PROG G3.005 /2006-02-06

Sida A2:51

BERAKNINGAR

Total skikttjocklek

Sattningsomrade

Zmax = Min(2-b, H)

Nivaer for respektive skikt

zg = for iel.n
2, <2y gt hi — 1mm
22~i+1 <« 224i + Imm

max = 6M

ZST:(O.OOO 3.000 3.001 6.000 6.001)m
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PROG G3.005 /2006-02-06

Funktion fér sattningsmodul

Esk:: foriel.n-1
E2-i<_ Eki

E2-i+1 < Eki+l

ESkT:(SO 50 50 50 1000)-MPa

Ex:= Iinterp(zs,Esk,z)

Pakanningar enligt 2:1

A= 100kPa

Ao = q—21
v=A (b +2)-(1+2)

Karakteristisk séttning

H
( AGV
Sk = E dz s, = 5.8-mm

Ekvivalent sattningsmodul

Zmax
J' Aoy, dz

E, = Om E’y = 50-MPa
k Sk

Funktion for styvhet grunden nar H < 2B
(' Se harledning avsnitt TEORI )

LB E)

Ko (B.L) = — =
oK(B.L) 12H
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PROG G3.005 /2006-02-06

RESULTAT

Resultat ddH< 2B :

Rotation kring plattans korta riktning ( x-x riktning ):

kNm

Ko (b. 1) = 400000 -0

ok(P-1) rad
o= 1 10"-Cyy = 2500. 189
Ko 1) kNm

Rotation kring plattans I&nga riktning ( y-v rikining ):

kNm
ka(l,b) = 2025000-——
ek( ) rad

Cp = _ 1t 109-cn _ 494. 124
ko1 ) KNm
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PROG G3.005 /2006-02-06

Objekt : Support 2 (3)

PRINCIPFIGUR

Geometri och undergrund

Berakningen av ekivalent styvhet i grund ar utford enligt R&d Brobyggande bilaga 106. Den
ekvivalenta E-modulen forutsétter lastspridning 2:1. Bestdmningen har skett for en fiktiv
lasten motsvarande q (=100 kPa) .

2y

= Wﬂ'ﬁ—w\E(‘//,//l
'y _;_g | SL[J " 5 Z L iwax

X

!

! )

E _( o _\L

. A L K
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~
| |
,T
{
X T
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Styvheteter i grunden

PROG G3.005 /2006-02-06

Sida A2:55

TEORI

Nar avstandet till fast botten ar mindre &n 2B sé tillampas harled formel nedan som édven
forekommer i BH sida 594 (avsnitt 6.4:22 Berakningsmodell).

Nar avstand till fast botten ar storre &n 2B tilampas Rad Brobyggnade bilaga 107.

_JE_ < \ \) v
# |
F— | - L :
g W= :
C%‘: P /}

Fop. B 1 L:.E’k-a'-B_B-L:E’_,L.-a'-BJ-L

2 2 2-H 4 8§-H
M=F-2¢ ez?;
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Styvheteter i grunden

PROG G3.005 /2006-02-06

Sida A2:56

INDATA

Geometri

Bottenplatta :

Underliggande jordmaterial

Antal skikt ( minst 2 skickt erfordras ):

Skikt Ex h
1 50 1.00
2 50 1.00
- MPa m

| = 10.0m
2%

n = 2st
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PROG G3.005 /2006-02-06

Styvheteter i grunden

Sida A2:57

BERAKNINGAR

Total skikttjocklek

Sattningsomrade

Zmax =

min(2-b, H)

Nivaer for respektive skikt

for iel.n

2, <2y gt hi — 1mm

22~i+1 <« 224i + Imm

z; =(0.000 1.000 1.001 2.000 2.001) m

max

=2m
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Styvheteter i grunden Sida A2:58
PROG G3.005 /2006-02-06

Funktion fér sattningsmodul

Esk:: foriel.n-1
E2-i<_ Eki

E2-i+1 < Eki+l

ESkT:(SO 50 50 50 1000)-MPa

Ex:= Iinterp(zs,Esk,z)

Pakanningar enligt 2:1

A= 100kPa

Ao = q—21
v=A (b +2)-(1+ 2

Karakteristisk séttning

H
( AGV
Sk = E dz S, = 3.2mm

Ekvivalent sattningsmodul

Zmax
J' Aoy, dz

E, = Om E’y = 50-MPa
k Sk

Funktion for styvhet grunden nar H < 2B
(' Se harledning avsnitt TEORI )

LB E)

Ko (B.L) = — =
oK(B.L) 12H
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Styvheteter i grunden Sida A2:59
PROG G3.005 /2006-02-06

RESULTAT

Resultat ddH< 2B :

Rotation kring plattans korta riktning ( x-x riktning ):

kNm
Ka(b,l) = 4500000-——
ek( ) rad
1 d
6= — 10°.Cy = 222
Kgk(b., 1) kNm
Rotation kring plattans I&nga riktning ( y-v rikining ):
kNm
ka(l,b) = 12500000-——
ek( ) rad
C - —r 10%.c, — g0
M key(l.b) n kNm
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Analysis category 3D

Free Fixed Spring
Spring stiffness
x O o O]
Translation in v| O o O]
z| O Lo ] Ol
x O O Of 2026
Rotation about y| O O O  400.0E3
z © O O]
Spring stiffness distribution
© stiffness
() stiffness/unit length
() stiffness/unit area
Name ‘ Support 1 o % [0)
Boundary support 2:
Analysis category 3D
Free Fixed Spring
Spring stiffness
x O o Ol .
Translation in ¥ 0 (» ] O]
z O o Ol
x O @ O 12506
Rotation about ¥ O O Of ams
z © C o]
Hinge rotation (o] e b I
Spring stittness distribution
0 stiffness
() stiffnessfunit length
() stiffness/unit area
Name | Support 2 v @
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Analysis category  3p

Translation in ¥

Rotation about ¥

Hinge rotation

Spring stiffness distribution
O stiffness

() stiffness/unit length
() stiffness/unit area

Name | Support 3

Analysis category D

Free

0 0OCOOO0

Fixed Spring

Spring stiffness

OINCINONNORN - BN - BN -
000000

Translation in Y

Rotation about Y

z

Spring stiffness distribution
O stiffness

() Stiffness/unit length
() stiffness/funit ares

N ;SLI[m‘t"'r

1
it

= Bk Nl s j e il &)

E

Spring stiffness

coooeo0o0 §

000000

=@

| =
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2.6 MESH

2.6.1 Beam element (BMI21) : linear

Longititudinal beams in superstructure are modelled using beam elements.

Beams elements are modelled with various subdivisions as seen below.

End release:
Typ Divisions | Start End release: End
Element 1 1 None None
Element 2 2 None None
Element 4 4 None None
Element 8 8 None None
Element 4L:ML 4 None Pinned
Element 4R:ML 4 Pinned None
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o
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Abutments (Element 1, 2 & 4):

Z
L" X
Rigid beam — abutments (Element 1):
2 %
: I/"' X t

eo-
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2.6.2  Joint element for beams (JSH4 ) : linear

Connection between link slab & superstructure is of type joint element, see presentation below.
The joint uses no rotational stiffness in order achieve a hinge.

Point Mass or Joint X

Analysis category
3D

Structural

© Element description
Element type

Joint for beams e
Assignment type

ahaas a - rae (rmars 1al)
letween two features (manual)

()

Element name JSH4

Name ‘ Joint 1 v‘ — (2)

| Close Cance Apply Help

Element Name JNT4

A\

KU

Zw

Element Group  Joints

Element 3D Joints
Subgroup

Element A 3D joint element which connects two nodes by three springs in the local x, y and z-
Description  directions.

Number Of 4. The 3rd and 4th nodes are used to define the local x-axis and local xy-plane.
Nodes

Freedoms U, V, W: at nodes 1 and 2 (active nodes).

Node X Y, Z: at each node.
Coordinates
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General

Element Name ~ JSH4, JL46

Yy

Zw

Element Group

Element
Subgroup

Element
Description

Number Of
Nodes

Freedoms

Node
Coordinates

Geometric Properties

z

Joints

3D Joints

3D joint elements which connects two nodes by six springs in the local x, y and z-directions. Use JL46 for semiloof beam end nodes

4. The 3rd and 4th nodes are used to define the local x-axis and local xy-plane respectively.

U, V, W, Bx, By, 6z: at nodes 1 and 2 (active nodes)

X, Y, Z: at each node

ez Eccentricity measured from the joint xy-plane to the nodal line
dy Parametric distance factor (between 0.0 and 1.0), which defines the position of the shear spring for the local y direction between nodes 1 and 2. It is measured from node 1 (dy=0) along the local x direction
dz Parametric distance factor (between 0.0 and 1.0), which defines the position of the shear spring for the local z direction between nodes 1 and 2. It is measured from node 1 (dz=0) along the local x direction

Material u (X) v (Y) w (2)
Joint material - TF 1E+06 1E+06 1E+06
Joint material - TA 1E+06 0 0
Joint material - TE:X 1E+06 |1.00E+06 0
Joint material - TE:Y 1E+06 0 1E+06
kN/m kN/m kN/m
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Analysis category 3D

Assignment to  Points and line ends

Joint type Joint no rotational stiffness

Properties specified for each freedom

v

Blastic spring stiffness|  1.0E6

.. JOES

1.086

Name | Joint material - TF

Close

Cancel Apply Help
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-
L
L]
v TulX)
e 4
g
P
- TE-W
{(7) | E
L]
-
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2.7 SEARCH AREA

Discrete load can be applied to structure as geometrical load areas. In FEM program load areas are

termed Search Area.

Search area : “Superstructure”

Remark
Contains longitudinal beam including link slab.
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3. LOADS

3.1 DEAD WEIGHT

3.2 SURFACING

3.3 EARTH PRESSURE

3.4 SUPPORT SETTLEMENT
3.5 CREEP

3.6 SHRINKAGE

3.7 TRAFFIC LOAD

3.8 BRAKING LOAD

3.9 LATERAL LOAD

3.10  WIND LOAD

3.11  SURCHARGE

3.12 TEMPERATURE

3.13 ICE LOAD

3.14  PRESTRESS

3.15 LOAD COMBINATIONS

page 3:2-9
page 3:10-12
page 3:13-34
page 3:35-41
page 3:42-46
page 3:47-51
page 3:52-72
page 3:73-77
page 3:78-83
page 3:84-90
page 3:91-99
page 3:100-113
page 3:114-132
page 3:133-173
page 3:174-190
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3.1 DEAD WEIGHT
V. =25 k£3 . concrete
m
3.1.1 Superstructure - superstructure

Structural loading : Body force

. o m
Linear accelerationin Z (a;) : -10 —-
S

Overview 3D
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3.1.2 Link slabs

Structural loading : Body force

. o m
Linear accelerationin Z (a;) : -10 —-
S

Overview 3D

»

o ¥

oo
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3.1.3

Abutments

Structural loading : Body force

. . m
Linear accelerationin Z (a;) : -10 —-
S

Overview 3D

po
9

pe
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3.14 Edge beams including railing

Along each edge bream a line load is introduced. The load includes weight of both edge beams
and railings.

Pricke = 0.7 : weight railing

> Py = 2Wracke + 2Pxp = 2+ 07 +2-0.45m - 0.45m - 25 -2 = 12~

Structural loading : Global distributed

Line load per unit length in Z direction: -6 %N

o

Overview 3D
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3.15 End-shield
The end-shields are alike as seen in sketch below.
AN,
Z,
&
O
; O
0O
kN kN kN
p, = 0.60m - 1.60m - ZSﬁ = —24? - P, =B-p,= —8.0m- 24? = —192kN
Load (loadcase) . EGEN.5
Structural loading : Concentrated
Concentrated load in Z (P;) : -192 kN

Overview 3D
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3.1.6 Wingwalls

All wingwalls are alike and seen in sketch below.

~
B !
A
| P
\) |
% MR T
o

kN
P,=2-040m-2.20m-24m- ZSW = —106kN

2.4m
|M,| = 106kN - (T_ 0.6m) = 64kNm

Load...EGEN.6:V

Structural loading : Concentrated
Concentrated load in Z (P;) : -106 kN

Moment about Y-axis ( M; ) : -64 kNm

Load : EGEN 6:H

Structural loading : Concentrated

Concentrated load in Z (P2 ) : -106 kN

Moment about Y-axis ( M; ) : +64 KNm

Loadcase : EGEN 6

Load: EGEN 6:V
Load: EGEN 6:H
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pdp
o %
»je

Pip

°
»le
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3.1.7

Load combination deadweight : EGEN

Basic load combination EGEN :

Loadcase Factor
EGEN 1 1.00
EGEN 2 1.00
EGEN 3 1.00
EGEN 4 1.00
EGEN 5 1.00
EGEN 6 1.00
File : A3 Loads
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3.2 SURFACING
3.2.1 Load on superstructure
Thickness pavement with a thickness of 95 mm built as follows:
- Wearing course ABS 11 40 mm
- Combined protective and binder course PGJA 50 mm
- Waterproofing layer 5mm
kN ]
y =23 — . course
Gmatta = 0.11kPa : waterproofing

kN
Apetagg = Vbeliggning "t + Amatta = 23$- 0.09m + 0.11kPa = 2.2kPa

> Py = B - Qpetagg = 8.0m - 2.2kPa = —18°%

Structural loading : Global distributed

Surface load per unit length in Z direction: -18 %N

Qverview
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3.2.2

Load on link slab

On the upper side of the link plate, there is a 95 mm pavement and an overfill with varying

thickness (100-400 mm).

The overfill is considered equivalent to the base layer. In the static model, a fictitious load

corresponding to the weights for the pavement and overfill is introduced (an average thickness of

250 mm is applied.

kN
Apetigg = 2-2kPa + 22 ol 0.25m = 8.0kPa

kN
= Pz = B Qperagg = 8.0m - 8.0kPa = —64?

Loadcase : BELAGG 2

Structural loading : Global distributed

Surface load per unit length in Z direction: -64 %N

Qverview

3]
o . 1
ble

»io

J¥

ee

File : A3 Loads
Datum : 2026-03-03
Tid : 08:24




Part A - CALCULATION ASSUMPTIONS

Pretensioned single girder bridge

Status : Page:
A3:12
Date : Created :

3.2.3 Load combination surfacing: BELAGG

Basic loadcomination. BELAGG :

Loadcase Factor

BELAGG 1 1.00

BELAGG 2 1.00
File : A3 Loads
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3.3 EARTH PRESSURE

Earth pressure in filling corresponds to coarse crushed blasted rock (AMA CEB.524).

@, = 45°
kN
Y= 20—3
kN
X, :i.ﬂ.YEi.xk
Vm Vm

Design coefficients associated to A1 + M1 + R2 according to SS-EN 1997-1 section 2.4.7.3.4.3 is
applied.

Ymp2 = 1.0 : see TSFS chapter 38 table 38.3 for M1

tan45°

tan
ﬂ) = arctan( 10

Ym.D2

- @4 = artctan ( ) = 45°

Ky =1 —sin (¢g4) = 0.29

K, = tan? (45° — %) =017
K, = tan® (45° + 1) = 5.82

Design coefficients associated to Al(design loads) + A2(geotechnical loads) + M2 + R3
according to SS-EN 1997-1 section 2.4.7.3.4.4 is applied.

Ymp3 = 1.3 : see TSFS chapter 8 table 38.3 for M2

tan45°

- @4 = artctan K9k = arctan = 38°
Ym 13

Remark
These are not used in FEM-analysis. This is done by adjusting load coefficients.
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During design earth press coefficients associated to method D2 will used applied, however the

load coefficients are adjusted according verification, see pages A3:170.

K, = 0.29
K, =0.17
K, = 5.82

kN
Quito (5) = Koy -5 =029-20—7-s(+) = s(+) - 5.8kPa
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3.3.1 Load against superstructure at support 1 & 4

%i
295
=
4
- l/-::

Qvilo (0m) = 0kPa

kN
Qvito (3.195m) = 3.195m - S.Sﬁ = 19kPa

kN
- Ppito (3.195m) = 19kPa - 8.0m = 148?
kN 3.195m
|P| =148 —- = 236kN
m 2

2+:3.195m

M| = 236k1v-( 3

— 0.845m> = 303kNm
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Load.:.JORD 1:V

Structural loading : Concentrated
Concentrated load in X ( Px) : +236kN

Moment about Y axis ( My) : -303 kNm

Load : JORD 1:H

Structural loading : Concentrated
Concentrated load in X ( Px) : -236kN

Moment about Y axis ( My) : +303 kNm

Loadcase ;. JORD 1

Load: JORD 1.V
Load: JORD 1:H

pie

°
»ie

Laad

Qverview

[ 2 ]

4
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3.3.2 Load against abutments at support 1 & 4
ol
| O
| p— - \
O l '
‘ >
1 N — e
%C N 0 ‘ 0 T\L Vi
& RN
?l/“ 7 : ) | =4 1
P .
3

kN
Qvito (3.195m) = 3.195m - 5.8$ = 19kPa

kN
- |p(B =7.2m)| = 19kPa-7.2m = 137W

kN
Qvito (4.865m) = 4.865m - S.SW = 28kPa

kN
- |p,(B =7.2m)| = 28kPa-7.2m = 202;

kN
|p,(B = 8.0m)| = 28kPa -8.0m = 224?

kN
Qvito (5.665m) = 5.665m - S.Sﬁ = 33kPa

kN
- |py(B =8.0m)| =33kPa-7.2m = 264W

Remark
Load on side from filling is neglected on safe side.

S
M

Qo)

”~

7~
-~

Vo)

v

QQQ;
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Load : JORD21:V
e Beam Distribute
Analysis category 3D
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
8 S;T::é;m © About nodal line O Actual MX (MY (IMZ
Start distance Load End distance Load
1] 0.0 2020 1.67 137.0
2
Name ‘JORD 21V |2 a2
Load : JORD.22:V
Internal Beam Distributed X
Analysis category 3D
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
8 E;'J“:c"t:;“a' © About nodal line O Actual MX MY Mz
Start distance Load | End distance Load |
1 0.0 264.0 0.9 2240
2
Name JORD 22:V v % (13)
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Load : JORD21:H

Analysis category 3D
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local ) )
t | Actual MX (MY () MZ
O Prog © About nodal line O Actual
Start distance | Load End distance Load
1 0.0 -202.0 167 -137.0
2
N ‘JORD 21:H v| B a9
Load .. JORD.22:H
Internal Beam Distributed X
Analysis category 3D
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local . :
| A MX (MY () MZ
Opros © About nodal line © Actual
Start distance Load End distance | Load |
1 0.0 -264.0 0.9 -224.0
2

Name | JORD 22:H

v| A (15)
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l.oadcase.; JORD.2
Load: JORD 21:V
Load: JORD 22:V
Load: JORD 21:H
Load: JORD 22:H

Overview 3D
Abutement 1

Overview 3D
Abutement 4
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3.3.3 Load against wingwalls

Design software K2.002 is used to determine earth pressure against wingwalls according to
Culmans’s theory. All wingwalls are assumed to have same length (L = 4 m).

t3 = 06m
h2 = 24‘m
h3 == 24m
h4_ == 0.1m
File : A3 Loads
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Her =2.3m . see page A3:33

kKNm

Ngis—g = +23T . see page A3:33
Mg 5o = 35kNTm . see page A3:33

Remark.
Since all wingwall are equal the total load in transversal direction and balanced, thus this load is

not applied to 3D beam model.
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PROG K2.002 / 2002-01-30 ( T020)

Objekt:VingmurL=2.4m

PRINCIPFIGUR
L,
hy ‘ +OK belaggning
| |
h,
h,g h2
Statiskt overksam
\
L
qf)ver qbVer -
hslémt
B B
i
hmun Pjo&* LWl Pjordi*
Pﬁver o vaer «
} i

Typl(Q@ver:O) Typz(QévertO)

Jordtryck enligt Culmans metod
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PROG K2.002 / 2002-01-30 ( T020)

INDATA
Geometri :

Ly = 24m L, = 1mm

hy = 1mm hy = 2.40m hg = 2.401m hy = 0.10m
t; = 0.40m ty = 0.40m t3 = 0.60m

Vinkel vinge-ramben pa baksidan : w = 91°

Vinkel vinge-vagbankskron pa baksidan: o = 1°

Avstand till brytpunkt for effektiv hojd : a =1mm
Material :
. kN
Jordmaterial : Yjord = 20— Ko = 0.29 Ky = 0.17
m3
kN
Betong : = BH—
Tbtg 3
Laster :
Overlast : Ogyer = 20kPa

Lastkoefficienter :

Jordtryck

yLs.g = 149 g g1 = 1.34
Overlast

yLsz = 171 g 52 =0

File : PROG K2_002.xmcdz
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BERAKNING

Jordtryck enligt Culmans metod :

Niva dverkant vingmur : murg = |inter;E(0m Ly '—1)7(h3 hg h3—h1),s]

Niv& underkant vingmur : mur, = Iinter[{(Om Ll) ,(Om hg—hy - hz),sJ

Vingmurens hojd : Rur = MUf — MUk
Slantens hojd : hsjant = Iinter;E(Om Ly Ll),(Om om hl),sJ
Friktionsvinkel: ¢ = asin(l - Ko)

Lutning hos slénten ned till dverkant vingmur maétt vinkelratt mot vingen :

b oot — L
(Ly - Lo)tan(6)

Vertikallast for brottfigur typ 1 (= brottlinje i slant, salunda inget tillskott av 6verlast ) :

hsil——a
[m T mur 2 Y jord
Wy = hmur's' E - | hmur'COS E —o |+

tan(a — B) 2

Vertikallaster for brottfigur typ 2 ( = brottlinje hamnar ovanfor slant vilket ger ett bidrag fran 6verlast ) :

2
hors .
2 n slant | ¥ jord
W2 = |:(hmur+ hSlém) ~tan(; - O(,j - tan(B):|. >

- hslénl(s)}
tan(B)

Qpver(d) = q{(hmur*' hslém) -tan(g - aj

File : PROG K2_002.xmcdz
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PROG K2.002 / 2002-01-30 ( T020)

Sida A3:26

Vilojordtrycksresultant enligt Culmann under inverkan av jordlast + dverlast :

Po(@ = |Wiorg < W1 if (hyrt hgpang tan(90° - o) <

K0
Paktiv
Ka

Wjord «— Wy + Qgyer(d) otherwise

Paktiv < Wijordtan(a — ¢)

hslaint

tan(B)

Utvardera storsta last av jordtryck och dverlast genom att kontrollera j;Nintal vinklar mellane och
90°. Overlastens lasteffekt fas som skillnaden mellan jordtrycksresultant med och utan éverlast.

pjord(s) = |Ng « 20st

90° - ¢

a1

Ao «

o< @

Pmax < Pg(0kPa)

for ie2..N

o < o+ Aa

Pyilo< Po(0kPa)

it Pyilo> Pmax
Pmax <~ Pvilo

O(,max(— a

Shnittkrafter jordtryck + éverlast :

Ly
H,jord(xs) :J Pjord(S) ds
X5
Ly
H,bver()‘s) = Pover(S) ds
X5

Paver(s) = [Ny, < 20st

90°— ¢

a1

Ao«

o«
Pmax < po(%ver) —Po(0kPa)

for ie2..N,

o <o+ Aa

Pover < po(%ver) = Py (0kPa)
it Psver > Pmax

Pmax < Pover

amax(— o
Ly
M'jord(xs) = J (5_ Xs)'pjord(s) ds
Xs
Ly
Mrt’)ver(xs) = J (5— Xs)'pbver(s) ds
Xs

File : PROG K2_002.xmcdz
Date: 2025-10-06




Vingmur vagbro Sida A3:27
PROG K2.002 / 2002-01-30 ( T020)

Lastkombinering - LK ULS och Lk SLS:

Snittkraft i frontmur for inspanningssnitt :

N'uLs front= (WY uLS.1H jord(@m + vy yis.2H pver(0M) sin(w)

3
M uLs front= ¥Y ULS.1 M jord (@M + WY yLs.2"M gver(0M + N'yLs front;
N'sis front= (V7 sLs.1Hjord @M + vy g s 2'H gyer(0m) sin()

t
. . . . 3
M'sLs.front = WY sLS.1'M'jord(0M + WY 51.5.2°M tver(0-m + N's| s front

Snittkrafter i vingmur :

QuLs® = wruLs.1Hjord(® + vy yrs.2'H aver(s)

MuLs(® = wruLs.1Mjord(s) + vy uLs.2M gver(s)

M'sLs(8) = WY s1.5.1 Mjord(S) + WY s1.5.2- M gver(s)

Berdkning av effektiv héjd :

Niva 6verkant effektiv vingmur :

NIVéOk = ||nterFE(0m L2 Ll—a Ll),(hg—h4 hg—h4 h3—h1 h3—h1),5:|

Niv& underkant effektiv vingmur :

Nivd,, = Iinter{(Om Li-Ly Ll),(%.Ah Ah  Ah js}

Effektiv hojd vingmur :
hef(S) = NIVéOk— NIVéuk
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Dimensionerande snittkrafter ( Lk ULS och Lk SLS) férdelade pé effektiv hoid :

Shittkraft i frontmur fér inspanningsshnitt :

Het = hes(OM)

N’ULS.front
NuLs.front= H
ef
M,ULS.front
MuyLs.front= H
ef
N’SLS.front
NsL s front = H
ef
M’SLS.front
MsLs front =
Hef

Snittkrafter i vingmur :

Q'uLs(®)
QuLS.ving= The®)

" M'yLs()
ULS.ving hef (5)

" Mg s(s)
SLS.ving hef (5)

Egenvikt vingmur :

L1

L1

Megen = thg'JO A(s)-sds
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RESULTAT
Mellanresultat
p = 45.° : Dimensionerande friktionsvinkel tilhérande K,

B=1-° : Lutning hos slanten ned till Gverkant vingmur méatt vinkelrétt mot vingen

Utvardering av jordtryck + dverlast samt tlhérande farligaste brottvinkel redovisad i tabellfform :

X Pjord o tillh P 6ver Q tillh

0 16.6 66 13.9 66
0.000 16.6 66 13.9 66
0.001 16.6 66 13.9 66
0.001 16.6 66 13.9 66
0.40 16.6 66 13.8 66
0.80 16.6 66 13.7 66
1.20 16.6 66 13.6 66
1.60 16.6 66 13.5 66
2.00 16.6 66 13.4 66
2.40 16.6 66 13.3 66

m kN/m grader kN/m grader

Utvardering av jordtryck + déverlast i diagramform:

Lastintensitet - p (x)

17 T T
161 T
&
~~
Z 15 T
X
14;\6—\6\9\6—\6_\:
13 ] ]
0 1 2
X [m]

eoe Jordtryck
eoo Overlast
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Uvardering av snittkrafter tilhérande jordtryck + éverlast i diagramform :

Tvarkraft - H'(x)
40 T T

30 7

207 7

[kN]

10 7

x [m]

gea Jordtryck
eo6 Overlast

Moment - M'(x)
50, T T

[kNm ]

gea Jordtryck
eo6 Overlast
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Uvardering av dimensionerande snittkrafter fér Lk ULS och LK SLS i diagramform :

Tvarkraft - Q'(x)

150 T T
100 .
zZ
'Y
50~ .
0 | |
0 1 2
X [ m]
g=8 Lk ULS
Moment - M'(x)
150 T T
100 .
A
Z
X
50~ .
0 | o
0 1 2
X [ m]
g=8 Lk ULS
eeo Lk SLS
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Uvardering av effektivhéid i diagramform :

Effektiv hojd
o i
E
Pk i
0 1 1
0 1 2
X [ m]

se8 Effektiv hojd h(x)
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Resultat
Dimensionerande snittkrafter i frontmur for inspanningssnitt
Effektiv hojd i inspanningssnitt : Hef, = Nes (OM) Hef =2.3'm
NuLsfont | M uLsfont | NsLsfont | M sLs.font
50 75 23 35
kN/m kNm/m kN/m kNm/m
Dimensionerande snittkrafter i vingmur
X Qutsving | MuLsving | M sLswving t (%)
0 50 60 28 0.400
0.000 50 60 28 0.400
0.001 50 60 28 0.400
0.001 50 60 28 0.400
0.40 41 41 19 0.400
0.80 33 26 12 0.400
1.20 24 15 7 0.400
1.60 16 6 3 0.400
2.00 8 2 1 0.400
2.40 0 0 0 0.400
m kN/m kNm/m kNm/m m
Egenvikt vingmur
Egenvikt ger upphov till en triangulér linjelast med stérsta intensiteten enligt nedan :
Vegen = 58-kN Megen =69-kNm
“ Megen
tp = =
p Vegen Xtp 1.2m
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Last vinkelratt mot frontmur / ramben av egentyngd + jordtryck + éverlast
Egenvikt ger upphov till en triangular linjelast med stérsta intensiteten enligt nedan :
6 . kN
Pegen = Megen 2~S|n(w) Pegen = 78'?
Her

Jordtryck + dverlast ger upphov till en reaktangulér linjelast med intensiteten enligt nedan :
pjord - Hef 'COS((.A)) plord =u m

dver Hef dver m
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3.34

Summary earth pressure: JORD

Combination of occurring load cases.

Basic loadcombination JORD :

Loadcase Factor

JORD 1 1

JORD 2 1
File : A3 Loads
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34 SUPPORT SETTLEMENT

Load effect of support settlement shall be considered in TRVINFRA-00227 section 7.2.1.1.1.1.

Only horizontal support displacement in the longitudinal direction of the bridge needs to be
considered. Additionally, it is stated that horizontal and vertical support displacements do not need
to be combined.

A horizontal support displacement in the longitudinal direction of the bridge (x-direction) of
+ 10 mm for each support is applied.

Vertical settlement difference (Z-direction) corresponding to support settlement of 15 mm is
assumed to occur for all supports.

A verification will be performed to demonstrate that this is on the safe side.

When determining associated load effects, reduction is carried out with consideration to creep and
cracking.

Note:

The impact of support settlement in serviceability limit state (SLS) according to SS-EN 1992-1-1
82.3.1.3. If this occurs, a gradual crack development should be applied according to SS-EN 1992-
1-1 85.4(3). Reduction is carried out with consideration to creep and cracking.

The impact of support settlement is not considered in the ultimate limit state (ULS) according to
SS-EN 1992-1-1 §2.3.1.3 for this type of bridge.
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3.4.1 Vertical settlement

34.1.1 Support 1

Load (loadcase) : STOD 1Z

Structural loading : Perscribed Displacement

Translation at point in Z direction : -0.015 m

Loadcase : STOD_1Z

Point : P102

Overview 3D
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Pretensioned single girder bridge Date : Created :

34.1.2 Support 2

Load: STOD_2Z

Structural loading : Perscribed Displacement
Translation at point in Z direction : -0.015 m
Loadcase : STOD 27

Point : P202

oo

Overview 3D
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3.4.1.3 Support 3

Load: STOD 3Z

Structural loading : Perscribed Displacement

Translation at point in Z direction :

Loadcase : STOD 27

-0.015m

Point : P302
: *
!
3
Z
" J'/"X
|p302
° N "
Overview 3D
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Pretensioned single girder bridge Date : Created :

3.4.14 Support 4

Load: STOD_4zZ
Structural loading : Perscribed Displacement
Translation at point in Z direction : -0.015 m

Loadcase : STOD 27

Point : P402
£ >
?&162
. :
z
L
Py . -
53
Overview 3D
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3.4.2 Horizontal settlement

34.2.1 Support 2

Load : STOD_2X

Structural loading : Prescribed Displacement
Translation at point in X direction : 0.010 m
Loadcase : STOD_1X+

Point : P202

3.4.2.2 Support 3

Load : STOD_3X

Structural loading : Prescribed Displacement
Translation at point in X direction : 0.010 m
Loadcase : STOD_ 2X+

Point : P302

File : A3 Loads
Datum : 2026-03-03
Tid : 08:24




Status : Page:
Part A - CALCULATION ASSUMPTIONS A3:41
Pretensioned single girder bridge Date : Created :

3.4.3 Load combination settlement: STOD

Basic load cases.;

Load case Load Factor
STOD 2X- STOD 2X+ -1
STOD 3X- STOD 3X+ -1

Load case

STOD _2X+

STOD _2X+

STOD_3X-

STOD_3X-

Load combination.smart STOD-Z :

Load case Permanent factor | Variable factor
STOD 17 0 1
STOD 2Z 0 1
STOD 3Z 0 1
STOD 47 0 1

Load case

STOD-X

STOD-Z
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Pretensioned single girder bridge Date : Created :

3.5 CREEP

Total creep is determined according to SS-EN 1992-1-1 8§3.1.4 and TRVINFRA-00227 section
7.1.6.4 for RH 80% at time t;.

Time for first loading (= time when formwork was removed) is termed to.
to = 5days

t; = 120 years

Bridge consists of parts with different thicknesses as seen below.

Creep is determine using Mathcad program PROG AQ0L.

Fort=150m — ¢(t;,t,) =1.90 : see page A3:46

Creep ¢(tq,to) = 1.9 is used for the entire bridge on safe side since reduces stiffness and
associated constraint forces (.. support settlement, shrinkage and temperature).

O,
gcc(tl’to) = (D(tl’to) E_

c
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To study the effect concrete stiffness according to SS-EN 1992-1-1 5.8.7 creep values seen below

are used.
Load cases [0)
Permanent 1.9
Variable excluding temperature 0
Temperature 0.3*

* = According to Swedish work practice

system __ Ecm

1+¢

Instead of adjusting E-modulus the load coefficients are adjusted.

1
= = =034
fxrYmP 1+ Oer 1+ 190 0.3
1
fsrop = = =034
1+ Pef 1+1.90
1
f:]TEMP - - - 077
1+ Pef 1+03
Note:

According to TRVINFRA-00227 section 7.2.1.1.2.4, no reduction is permitted for uneven

temperature across the cross-section. This is because this temperature variation is considered to
have a very short duration (only over the day).
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Objekt: Superstructure

Betong ( C30/37, C35/45, C40/50 och C45/55): BTG = "C35/45"
Relativ fuktighet : RH = 80%
Tvérsnittetsbredd : b = 3.0m + 4.0m =35m
Tvérsnittetshojd : h = 1.5m
Tvérsnittsarea : Ac =bh= 5.25~m2
Omkrets i kontakt med "luft" : u=2b=7m

2-Ac
Barverkets ekvivalenta tjocklek : hg = ——=15m

u

Studerad tidpunkt for bestdmning av krypning : t = 1204r ty = 43800-dag

Tidpunkt for palastning ( =formrivning ): to = 5dag

Indatakvitto

fom = 43-MPa
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Uttryck for bestamning av kryptalet ar hamtat fran SS-EN 1992-1-1 Bilaga B.1.

0.7
35MPa
o = =0.87
fem
0.2
35MPa
ay = =0.96
fem
35MPa 05
OL3 = =0.9
fem
1-RH
ery = |1+ if fy;<35MPa =11
3 hO
01 |—
mm
1-RH .
1t ———oq [ otherwise
3 hO
01 |—
mm
1
Bg = =0.68
01+t
16.8
Brem = =2.56
fom
MPa
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By = |if fyy < 35MPa

By max < 1500

if foy > 35MPa

BH.max < 1500-ag

By « 1.5‘[1 +(0.0

BH

By = 1353

ti-tg 2
Be=|—————| =099
BH + tl - to

?t0 = PRH Bem Bo =191

Pt1 = ProBc =1.90

h

By < By max If 151 + (0.012:100RH) 8| — 1 250 > BH.max
. o .

h

0 .
B « 1.5~[1 + (0.012-100RH)18]-— + 250 otherwise
mm

h

0
By < Bymax if 15]1 + (0.012100RH) 8|2 + 250 By max
: o .

h
0
12~100RH)18}~— + 250-a3 otherwise
mm
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3.6 SHRINKAGE

Total shrinkage according to SS-EN 1992-1-1 §3.1.4 and TRVINFRA-00227 section 7.1.6.4 for
RH 80% at time ts.

Determination of load effect from shrinkage should consider the reduced concrete stiffness from
creep.

t; = 0days

t; = 120 years

Shrinkage is determined using Mathcad program PROG AQ02 after time t;.

Fort=150m — ¢ (t;) = 0.023% : see page A3:49

Shrinkage ., = 0.025% is applied to all construction parts for safety. The movement
corresponds to that which occurs due to an imaginary temperature load .. T = -25°C.

Remark
Shrinkage must be considered for service state (SLS) see SS-EN 1992-1-1 §2.3.2.2(1).

Shrinkage does not have to be used for ultimate state (ULS) see SS-EN 1992-1-1 82.3.2.2(2).
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Objekt: Superstructure

Betong ( C30/37, C35/45, C40/50 och C45/55): BTG = "C35/45"

Relativ fuktighet (se KBB avsnitt B.3.3.6): RH = 80%

Tvarsnittetsbredd : b = M =

3.5m
Tvérsnittetshojd : h = 1.5m

Tvarsnittsarea : AC =b-h= 5.25~m2

Omkrets i kontakt med "luft" : u=2b=7m

2-A
Barverkets ekvivalenta tjocklek : hg = _C. 1.5m
u

Studerad tidpunkt for bestamning av krympning : t = 1204r ty = 43800-dag

Tidpunkt for palastning ( =formrivning ): to = 5dag

Cementklass (S,N,R): Klass = "N"

Betongens alder da uttorkningskrympning paborjas : ty = Odag

Indatakvitto

fom = 43-MPa foi = 35-MPa fok kub = 45-MPa
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Grundvardet for krympning frén uttorkning ( SS-EN 1992-1-1 Bilaga B.2)

ogsp = |30 if Klass="S" =4.00
4.0 if Klass ="N"
6.0 if Klass ="R"

ogsy = |0.13 if Klass="s" =012
0.12 if Klass ="N"

0.11 if Klass ="R" Thot

RH, = 100-%
I 3
RH
- 155(1-[—=] |=076
BRH (RHoj
fcm
T %ds2';

Ecd0 = 085 (220 + 110-051) ¢ M \107 %80y = 0.025%

Grundvardet for krympning frén uttorkning ( SS-EN 1992-1-1 avsnitt 3.1.4 ekv. 3.9 och 3.10)

T
kp = Iinterp[(o 100 200 300 500 104)mm ,(1.00 1.00 0.85 0.75 0.70 O.70)T,ho:|:0.70

t; -t
1%
Bds = =0.95

3
ho
ty -ty + 0.04 [—j

mm

€cd = Bdskh'€cg.0 = 0.017:%
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Autogen krympning ( SS-EN 1992-1-1 avsnitt 3.1.4 ekv. 3.11,3.12 och 3.13)

T
Ko, = Iinterp[(o 100 200 300 500 104)mm ,(1.00 1.00 0.85 0.75 0.70 O.70)T,h

~02 [t
By = 1-¢ \/—1=1.oo

f
ck -6
€ - 25— —10[-10 ° =0.006-%
ca.o [MPa j

€ca = Pas'€ca.cx = 0.006-%

Total krympning ( SS-EN 1992-1-1 avsnitt 3.1.4 ekv.3.8)

€cs = €cd t €ca = 0.023-%

o} =0.70
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Pretensioned single girder bridge Date : Created :

Loadcase.. KRYMP.
Structural loading : Temperature
Definition : Element

Initial temperature : 0 °C

Final temperature : -25 °C

/
/'/
-
d
e
e
. ,.a'/
N
z / -~ i
/ d
e
sl
N
4
-
v
-
/’/
. ,v'/
Overview 3D
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3.7 TRAFFIC

Evaluation of vertical traffic is performed for LM 1 and LM 2 according to SS-EN 1991-2

section 4.3.

Evaluation will also be performed EG A/B = 180kN/300 kN according to TRVFS 2011:12

chapter 6 point 38.

3.7.1 Traffic lane division

Le

s 3)
E -~ -
| 2 (2)

c

®

Total traffic width : w;,; =8.0m

Number of traffic lanes : n, = Integer [‘3"'3—"7;] = 2 lanes

Full traffic width : w; = 3.0m

Remaining width : w, =2.0m
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3.7.2 Load model 1 (LM 1)

Characteristic values according to SS-EN 1991-2 §4.3.2.

Qg Tk

FFRFFFrFrr I rr TP T YT
FEEREBEPRRFPERER IR BRI RIS

e
dLddid

* = When studying local effects 250 mm is to be assumed.

—~}-0,404—

0,40
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Axellaster :
ag . national adaptation factor according to TRVFS 2011:12 table 7.1
Q=g Q : characteristic value including national adaptation factor
Traffic Remark
lane Qx 00 Q'k
1 300 0,9 270 [LM1-2x270 kN
2 200 0,9 180 | LM1-2x 180 kN
3-6 100 0 0 No load
- kN - kN -

Utbredda laster :

a, : national adaptation factor according to TRVFS 2011:12 table 7.1
q9=a, g, : characteristic value including national adaptation factor

Traffic

lande gk Og g’k

1 9.0 0.8 7.2

2-7 25 1.0 25

- kPa - kPa
Remark

Evaluation is performed using Vehicle Load Optimisation ( VLO ), see section 3.7.4.
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3.7.3 Load model 2 (LM 2)
Characteristic vertical load according to SS-EN 1991-2 §4.3.3.
J
200 — X
‘ !
~— — +-+—0,80
, {
|
—=10,35|=—
Bo =ay =0.90 : national adaptation factor
Q«k =400 kN : characteristic value
Q k= Pr-Qk = 360 kN : characteristic value including national adaptation factor

Tire pressure
TSFS Chapter 11 Section 4 states that the same contact surface as LM 1

may be used.
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3.7.4 Load model EG A/B

Calculation is performed using traffic load EG A/B = 180 kN/300 kN excluding dynamic factor.

Traffic load EG A/B are applied to two traffic lanes. Traffic on first lane is multiplied by 1.00 while
second lane is multiplied 0.80.

The center distance between the wheel pressures is 2.0 meters according to TSFS chapter 11 82.
—F 14— 0.30

—~10.20/~-

Wheel pressure

dyn = 25 % : dynamic factor

A= A-(1 + &dyn ) = 180 kN-(1+0.25) = 225 kN : single load including dynamic factor

B"=B-(1 + &dyn ) = 300 kN-(1+0.25) = 375 kN : tandem load including dynamic factor
p= 5k_N - surface load

m
Footnote:

1) TRVINFRA-00227 table 7.1-5 section 4.2.1(1) states apply 25 % ..
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(Vehicle types according to TRVINFRA-00331 Appendix 1)

a) ~|.r
A
=10
b) Vol
088 B
=13
c) i v
B
=4
d) b |
0B
v =1
e) U
7B
B >3
f) S T
128
) 25 24 13 1B 25 > 50 25 24 B 1B 25
g) o] N T A
04 B 128 04 B 128
25 3P 13 =80 B 1B 25
hy —a1 | Vo vii b =
05B B =8
25 3 18 =40 B 36 0 25
i) 9] | Vo I v 4 a
044 B 108 10B 065 B
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25 24 1313 100 24 1313 25 =2250450° 25 24 1313 100 24 1313 25
| | | | M
boooal oy gy ' ' i fp [
0M4B  132B 1328 044B 132B 044B 1328
25 | 30 i1.3. 50 :131.3 25 =z250450 25 30 13 50 1'3-13| 25 o
Wooal gy P [ a ] R
0558 B 1328 0558 1328
2 | 3 18 40 18 wl 25 =250450° 25 38 18 4D 1.s| 10 26
) al oy oy 1 ' 9 1 by Pt K]
044B  1,10B 1108 0668 044B 110B 1,108 0658
1318 34 1813
m) bt |
03B B 1328
| 20 20 15
|
" R B
055B 0558 0558 033B 012B
25| 34 13 57 1313 48 wl 18 25
— ||
9 a9 4 1 ' Pt ot
033B 0898 1178 0838 0898
Note:

Evaluation is carried out with the script Vehicle Load Optimization (VLO), see sections 3.5.3 and

3.54.

Since there is no motorway, * = 45 m is applied according to TRVINFRA-00331 section 8.3.2.2.1

for vehicle types j, k, and .
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3.7.5

Vehicle Load Optimization ( VLO )

3.75.1

Influence components

Influence surfaces are created using Method Influence Envelope or Method direct Influence for
indicated components.

Influence Components Entity Method

Infl - Beam Fx, Fy, Fz, Mx, My Forces 3D-beam Influence Envelope
Inf2 - Reaction | FX, FY, FZ, MX, MY _ |Reaction Influence Envelope
Inf3 - Bearing Fx 3D Joint Direct Influence
Inf4 - Bearing Fy 3D Joint Direct Influence
Inf5 - Bearing Fz 3D Joint Direct Influence
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Infl — Beam :

Entity Force/Moment - Thick 3D Beam v | E-[dstandard
Fx

Direction Element local v, 0.0 Fy
Fz
Mx
My
Mz

Indude coincident effects

Name | Inf1-Beam

@

Overview 3D
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Inf2 — Reactions :

Entity Reaction
Direction Nodal v 0.0

Indude coincident effects

Name | Inf2 - Reactions

=-[7] standard

~[Imx

2%
VIFY
VIFz

[Vlmy
Cmz

v @

,/9(\‘
pd g
o
.,//
- P202
e //"/
P
R
P102
Qverview 3D
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Pretensioned single girder bridge

Entity Force/Moment - 3D Joi SH4,]L46)
Direction Element lo 0.0
Component Fx
Name | Inf3 - Bearing y : 0
Z
. L',X

Overview 3D
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Inf4 — Bearing (Fy).
Entity Force/Moment - 3D Joi SH4,JL46)
Direction Element loca 0.0
Component Fy
Name | Inf4 - Bearing o : )
L,
!
i
Y
4
L" X
b
k.

Overview 3D
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Inf5 - Bearing (F2)..
Entity Force/Moment - 3D Joint (JSH4,JL46)
Direction Element local 0.0
Component Fz
Name | Inf5 - Bearing P : 3)
b -

Overview 3D
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3.75.2 Influence surface analysis

Influence surfaces :
Search area:
Definition type:
Path:

Transverse width:

Longitudinal spacing:

Transversal spacing:

Superstructure
Grid
Centerline X
8.0m

1.0m

1.0m
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3.7.5.3 Traffic load analysis (VLO)

Loading options

Cou ntry Sweden

Design code EN1991-2 Sweden 2011

Solution process

[ ]View onerous effects table

Create loading patterns

(® All chosen influences

Create envelopes

(®) By design case

Vehicle longitudinal incremental movement:
Vehicle transverse incremental movement:
Vehicle direction:

Definition of carriageway (kerbs):

Influence surfaces:

() Most onerous

Optional code settings...

Optional loading parameters...

Set influence surfaces...

Define carriageways...

(O By influence and design case

0.25m
0.25m

both

L500 & L501

Include all (positive & negative)

|L501
T X
|L500
PLAN
File : A3 Loads

Datum : 2026-03-03
Tid : 08:24




Part A - CALCULATION ASSUMPTIONS

Pretensioned single girder bridge

Status : Page:
A3:67
Date : Created :

3.754 Envelope : LM 1

Load model 1 (LM1) defined in SS-EN 1991-2 section 4.3.2.

Representative values required Load groups to include
Characteristic Group 1a - LM1

[] Combination (psi0) [[] Group 4 - LM4

[[] Frequent (psi1) [[] Complementary load model

Dynamic amplification (additional) 20

Vehicle(s) None

[] Group 5- LM3

Vehicle(s) ‘ None
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Pretensioned single girder bridge

3.7.5.5 Envelope : LM 2

Load model 2 (LM2) defined in SS-EN 1991-2 section 4.3.3. The load is defined in Group 5
vehicle) since Group 1b is not defined in present version of software.

Representative values required Load groups to include
Characteristic [] Group 1a - LM1
[[] Combination (psi0) [[] Group 4 - LM4

[[] Frequent (psi1) [[] Complementary load model

Dynamic amplification (additional) 20 %

Vehicle(s) lNone J
[/] Group 5

Vehicle(s) ‘LMZ ‘
[ Include associated LM1

Analysis category

Load above (LM2) is defined as special vehicle in file
C:\Users\senair\AppData\Local\LUSAS220\VVLO\config\Eurocode\recValues\LM3.xml" as

load SVLM2.

Untransformed load drection  Projection vector
O Arbitrary Ox O B Project in load direction
Oaid 0z (O surface normal
¥ q () X¥Z global X component
(O X¥Z transformable ¥ component
Z component
X | Y [ Z | Load J
1] 0 1.00 10 -200
2] i +1.00 10 -200
Name | LM2 < (rew)
Remark
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3.7.5.6 Envelope : EG A
EG A is defined as complementary load model with options seen below.
Representative values required Load groups to include
Characteristic () Group 1a - LM1
(*) Combination (psi0) (7) Group 4 - LM4
() Freguent (psit1) Complementary load model
Dynamic amplification (additional) 25 %
Vehicle(s) Type a @

() Group 5- LM3
Vehicle(s) SV1800200ilow

Dynamic amplification (additional): 25 %

Vehicle selection:  Type a
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3.7.5.7 Envelope : EG B

EG B is defined as complementary load model with options seen below.

Representative values required Load groups to include

(] Characteristic (] Group 1a - LM1

[[] Combination (psi0) (] Group 4 - LM4

[] Frequent (psi1) fA] Complementary load model

Dynamic amplification (additional) 25 |%

Vehicle(s) vapc b: Type c: Type d: Typi D
(] Group 5- LM3
Vehicle(s) 'None

Dynamic amplification (additional): 25 %

Vehicle selection:  Typeb — o0

3.7.5.8 Combined traffic load (TRAFIK)

There are a total 4 different traffic loads termed LM 1, LM2, EG A and EG B.

The envelope is used to identify the most onerous load effect.

Envelope
LM 1
LM 2
EGA
EGB
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3.7.5.9 Fatigue model

Fatigue model 3 (UTM3) defined in SS-EN 1991-2 section 4.6.4. The load is defined in Group 5
(special vehicle) in present version of software.

—-‘1.'&0 m’—B.L‘IU mg-‘l.zu m!—~—

-
g T_‘ 0,40 m E} T:D
— e |
2,00 m | —H—\-—ﬂ.éﬂ m ——= X | w
|

P A A

l

Qk =120 kN : characteristic value including nation adaptation factors.

- Reference speed: 80 km/h
- Annual average heavy traffic (120 years): 283 vehicles/day — Nobs = 103 300 vehicles/year.

Traffic category:
TRVINFRA-0027 table 7.1-5(h) gives traffic category 3

Reference values for the number of heavy vehicles:
According to SS-EN 1991-2 section 4.6.1 table 4.5(n), Category 3 is obtained

—)No

Medel ADT tung (120 &r) = 283 fordon/dygn — Nobs = 103 300 fordon/ar.

TRVINFRA-0027 tabell 7.1-5 (h) ger trafikkategori 4.

Enligt SS-EN 1991-2 avsnitt 4.6.1 tabell 4.5(n) erhalles for Nops = 125 000 fordon/ar for
trafikkategori 3.

Anm.
Pa saker sida tillampas Nobs = 125 000 fordon/ar vid dimensionering.
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bs = 125,000 vehicles/year
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The load definition:

The load UTM3 is defined as a special vehicle in "load group 5."

Representative values required Load groups to include
Characteristic [] Group 1a- LM1
[[] Combination (psi0) [(] Group 4 - LM4
[[] Frequent (psi1) [[] Complementary load model
| Dynamic amplification (additional) 20 v 2
Vehicle(s) | None ‘
[] Group 5
Vehicle(s) UTM3 |

[] Include associated LM1

Analysis category 3D

Untransformed load direction Projection vector

© Arbitrary Ox Oy Project in load direction
OGid x 1 0Oz (O surface normal
Yy 1 (O XYZ global X component 0.0
(O XYZ transformable Y component 0.0

Z component 1.0

X | Y [ yd [ Load |
1] 42 o010 80
4] 30 o0 .50
S| 30 o100 e 100 80
6 V30 000 80
7y .42 .00 80

Name ’UTM3 v % (new)
Remark

Load above (UTM3) s defined as special vehicle in file
C:\Users\senair\AppData\Local\LUSAS220\VLO\config\Eurocode\recVValues\LM3.xml" as load
SVUTM3.
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3.8 BRAKING LOAD

Braking load is defined by SS-EN 1991-2 §4.4.1.
Load acts at level of surfacing.

L=22m+260m+320m+260m+22m=884m

Loade model LM 1 :
Qi = 0.6aq; - (2Qi) +0.1ay; - g1 Wy - L
180kN - ap; < Qi < 900kN

Qproms = 0.6 - (2 270kN) + 0.1 - 7.2kPa - 3.0m - 88.4m = 324kN + 191kN = 515kN

Typ o is dimensioning — Loroms = 32.4 m (for axle loads)
Qi = 0-35'ZQEGB +01-p-L,
Qux < 500kN

kN
Qproms =0.35-(0.33+0.89+1.17+083+0.89)-B+0.1- 5;- (88.4m — 32.4m) =
= 0.35-4.11- 300kN + 28kN = 459kN

Remark
The braking force associated with LM 1 is applied on the safe side in the system calculation.

The impact of the earth pressure resisting against end-shield is neglected on the safe side.

No load on end-shield is assumed, instead load is distributed at support 2 & 3. The assumption is on
safe side.
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3.8.1 Load definition

The load acts on pavement, however nodal line is located 0.85 meters below.

The braking force is considered evenly distributed over the entire bridge deck.

_ Qproms _ 919kN kN

Px =77 T 884m T m

kN kNm
my = Py (0.15m + t,) = 5.9?- (0.75m + 0.10m) = 5.07
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L.oad case.;. BROMS. +
Ol L
Analysis category
i:} Total OPH unit langth Per urit area
Component Value
X Direction 59
¥ Direction 0.0
Z Dwrection 0.0
Momeant about X avds 0.0
Moment about Y axds 50
Moment about Z ads 0.0
Nome BROMS+ < 2 e
B
DNy
ol |
z P
v

Overview 3D
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Loadcase.. BROMS:

Global Distributed

Analysis category
O Total © Per unit length Per unit area
Component Value

X Direction -5.9

Y Direction 0.0

Z Direction 00

Moment about X axis 00

Moment about Y axis -5.0

Moment about Z axis 0.0

Name | BROMS- =N
@/ . ,;“w“
!
NS
z
™
, . &/
Qf‘
Qverview 3D
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3.8.2 Load combination (BROMS)

Load case
BROMS +
BROMS -
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3.9 LATERAL FORCE

Lateral force is defined by SS-EN 1991-2 §4.4.2.
The load is orthogonal to braking force and acts due to skewed braking.

The acting load acts at the level of the pavement and evenly distributed over the load length.

Load model LM 1 :

Qi = 0.25Q;, = 0.25-515kN = 130kN : skewed braking

Qi = 0.25Q;, = 0.25-459kN = 115kN : skewed braking

Last definition;

The load is applied as a line load along nodal line of superstructure, which is located 0.85 m below.
P, = 130kN

M, = P, - (0.75m + t},,;) = 130kN - (0.75m + 0.10m) = 111 kNm

Note:
The braking force associated with LM 1 is applied on the safe side in the system calculation.
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L.oad case...SIRO 1+
Analysis category N}
Component Value
Concentrated load in X Dir 0.0
Concentrated load in Y Dir 130.0
Concentrated load in Z Dir 0.0
Moment about X axis 111.0
Moment about Y axis 0.0
Moment about £ axis 0.0
Mame 5IDO 1+ " (25)
. - o
z
B L" x

Overview 3D
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L.oad case...SIDQ. 2+
Concentrated X

Analysis category 3D

Component Value |
Concentrated load in X Dir 0.0
Concentrated load in Y Dir 130.0
Concentrated load in Z Dir 0.0
Moment about X axis 111.0
Moment about Y axis 0.0
Moment about Z axis 0.0
Name SIDO 2+ v = (26)
z ,
. L’x

QOverview 3D

0""-"

=
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L.oad case...SIRO. 3+
Analysis category o
Component Value
Concentrated load in X Dir oo
Concentrated load in Y Dir 130.0
Concentrated load in Z Dir 0.0
Moment sbout X axis no__~~~~~~~~—_
Moment about Y auis o
Momentabout Zaas | L
Mame 5ID0 3+ ) : {2?:
. - o’
10
z
o« L™

Overview 3D
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Load case. ;. SIDO_4+
Analysis category 3D
Component Value |
Concentrated load in X Dir 0.0
Concentrated load in Y Dir 130.0
Concentrated load in Z Dir 0.0
Moment about X axis 111.0
Moment about Y axis 0.0
Moment about Z axis 0.0
Name | SIDO 4+ v| FH (28)
N
NS
Z
> o x”

QOverview 3D
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3.9.2.2 Load combination
Basic load cases.;
Load case Load Factor
SIDO 1- SIDO 1+ -1
SIDO 2- SIDO 2+ -1
SIDO 3- SIDO 3+ -1
SIDO 4- SIDO 4+ -1

Load case
SIDO 1+
SIDO 2+
SIDO 3+
SIDO 4+
SIDO 1-
SIDO 2-
SIDO 3-
SIDO 4-
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3.10 WIND LOAD
Windload on bridges is defined by EN 1991-1-4 chapter 8.
Duration coefficients ( see SS-EN 1990 attachment A2 table A2.1):
v, =1.00
w, =030
y, =0.20
y, =0
Load intensity:
R(C —
1 ’ | o
) — A
| 7~
Yo - T
T ,
\ \ k& |
.)'- 7 )
o
+4
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Terrain type Il is applied on safe side according to SS-EN 1991-1-4 table 4.1.
Reference height ze =6 m : SS-EN 1991-1-4 section 8.3.1 (6)

v, (Oxberg; z, = 10m; z, = 0.05m) = 22%

: TRVFS 2018:57 chapter 7 figure 7.1

a0 (ze = 6m, Terrangtyp I, v, = 22 %) = 0.56kPa  : TRVFS 2011:12 attachment 4 table 4.2

2
=3 p-vi=212522.(222) =030 : SS-EN 1991-1-4 chapter 4.5

qp _ 0.56kPa _

qp  0.30kPa

Co —

dpro =15+ 0.1m =1.6m

dirqr = 2.0m  traffic height

diot = 1.6m +2.0m = 3.6m

1.87 : SS-EN 1991-1-4 chapter 4.5

: construction height incl. pavement

boro _89m __
dpoe  3.6m
bpro .
Cf x0 (dm =25)=18 - SS-EN 1991-1-4 sketch 8.3
Crx = Crxo = 1.8 - SS-EN 1991-1-4 section 8.3.1 (1)

C=cocrp=187-18=337
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bro
A ref.x

L

= dbro

bro

2
ey =te=lpvpc Tx =11 25 10 (22™) . 337 1.6m = 165

traf
ref.x

I = dtraf

bro

2
e =t =l p.pz. 0.t =1y 2559 (22)". 337 - 20m = 20

Reduction of wind load on traffic:

When traffic load acts om bridge together load associated to traffic can be reduced according to SS-
EN 1991-1-4 section 8.1 (4)

F 1 Abro 1 k MA2
traf.red __ w o refx __ g
vind| = W0 =0 5P Vho € _0'3'5'1'25W'(23?) .3.37-2.00m
kN
=07—
m

Remark
This reduction is not considered on safe side thus is not applied.
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3.10.1 Definition of load

Load is applied as a line load acting along each edge beam.

kN
Pvina = pglrr?d + pmaf =1 6_ + 2. O - 367

' ?\‘-Uuk (N
&
"'ﬁ ) ~r
y— X Vi
(}\,\ [ \\ X
kN
|py| = 3. 6_
diot — Apro kN 3.6m — 1.6m] kNm
= ——|=36—|——7——|=3.6———
sl = by [ 2 ] m 2 m
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Load : VIND+

Structural loading : Global distributed

Line load in Y direction (py) : +3.6 ki
m

Line moment about X axis ( my) : -3.6 KNm_
m
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Load : VIND-

Structural loading : Global distributed

Line load in Y direction (py) : -3.6 ki
m

Line moment about X axis (mx) : 3.6 kNm.
m
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3.10.2 Load combination

Load case

VIND+

VIND-
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3.11 SURCHARGE

TSFS chapter 11 section 88 describes load seen below.
Qytiast1 = 20kPa : road width 6.0 m

Qytiast.2 = 10kPa : remaining width

Qover (s)= Ky - Qytiast

qba59™ = 0.29 - 20kPa = 6kPa

g%t = 0.29 - 10kPa = 3kPa

ytlast

Remark
On safe side 20 kPa is assumed along entire width.

No load on end-shield is assumed, instead load is distributed at support 2 & 3. The assumption is on
safe side.
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3.11.1 Load abutment 1& 4
@,
|
" R Y
A\ ' R o —_—‘I..it,_?_ - | 1_}__
%‘m¢ - -KT} - ¢ * | -—*(:‘ W[é"%
m{vy\l > \_.‘,‘_.ﬂ-_,______,__:.- —N\"
O | | \ g
— ‘->'j et _‘\T

Qytiast = 6kPa

kN
Px = 6kPa-8.0 = 48—

kN
|P| = 48W. 3.195 = 153kN

3.195m
2

|M,| = 153kN - ( — 0.845m) = 115kNm
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Load.:.QVER.LV

Structural loading : Concentrated

Concentrated load in X ( Px) : +153 kN

Moment about Y axis ( My) : -115 kNm

QOverview

N

L=
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Load ;. QVER.LH
Structural loading : Concentrated
Concentrated load in X ( Px) : -153 kN
Moment about Y axis ( My) : -115 kNm
P15

OQverview
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3.11.2 Load against abutments at support 1 & 4

| —4
—— f}—‘i |

Q| T —h—_\ % \L*%)

n BT U = = NS

NL li 2 1| llgf J.g "
72 100) g%\_ ﬂl | B % B

=l e Lo Q
BLI0 4 :— | 'Z T J\ 10

i\ |l |§

Qytlast(3-195m) = 6kPa

kN
- |p,(B =7.2m)| = 6kPa-7.2m = 42;

Qytlast(4-865m) = 6kPa
kN
~ Ipx(B =7.2m)| = 6kPa - 7.2m = 42—
kN
Ip«(B = 8.0m)| = 6kPa-8.0m = 48—
Qytiast (5-665m) = 6kPa

kN
- |p,(B =8.0m)| = 6kPa-8.0m = 48;
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Load : OVER21:V

Internal Beam Distributed

Analysis category 30

Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local : i
| A MX (MY (I MZ
OProjocied © About nodal line O Actual
Start distance Load End distance Load
1 0.0 420 1.67 420
2
Name ‘OVER 21V v @3
Load ... QVERZ2Z:V.
nte Beam Distributed
Analysis category 3D
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local 3 ! .
About nodal li Actual MX (MY (I MZ
(O Projected ° & e o
Start distance Load | End distance | Load
1 0.0 48.0 0.9 48.0
2
Name OVER 22:V v = (34)
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Pretensioned single girder bridge

Load : OVER21:H

Analysis category 3D

Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local ' )
MX MY M
Orened © About nodal line O Actual z
Start distance | Load | End distance Load
1 0.0 -42.0 1.67 i -42.0
2]
Name | OVER 21:H v _: (35)
Load.. QVERZZ:H
Internal Beam Distributed
Analysis category 30
Load direction Load position Distance type Load component
© Global (O About beam axis (O Parametric Orx OFy OFz
(O Element local S )
| lin A | MX MY MZ
O projected © About nodal line O Actua
Start distance | Load End distance Load
1 0.0 -48.0 0.9 -48.0
2
Name OVER 22:H v = (36)
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3.11.4 Load combination

Basic loadcombination OVER:V :

Loadcase Factor
OVER 1V 1
OVER 21:V 1
OVER 22:V 1
}E‘]

Overview 3D
Abutement 1
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Basic loadcombination. OVER:H.:

Loadcase Factor
OVER 1:H 1
OVER 21:V 1
OVER 22:H 1

Overview 3D
Abutement 4

Load combination. smart OVER :

Loadcase Permanent factor | Variable factor
OVER:V 0 1
OVER:H 0 1
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3.12 TEMPERATURE

Temperature effect bridges according to TSFS section B.3.2.5 and EN 1991-1-5 chapter 6.

Effect in service state see SS-EN 1992-1-1 82.3.1.2. If used then apply effect of gradual cracking
according to SS-EN 1992-1-1 85.4(3).

Effect in ultimate state is not required according to SS-EN 1992-1-1 82.3.1.2. If used apply reduced
stiffness according to SS-EN 1992-1-1 85.4(3).

Casting temperature, Tmont = +10° C - EN 1991-1-5A.1(3)
Expansion coefficient, oo =12-10°

Concrete beam = type 3

Location : Oxberg

Tpax = +34°C . TSFS 2018:57 chapter 8 sketch 8.1
Tonin = —44°C . TSFS 2018:57 chapter 8 sketch 8.2

Duration coefficients :

Coefficients according to SS-EN 1990/A1 table A2.3

w, =0.60
w, =0.60
w, =050
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3.12.1 Even temperature over entire bridge (JTEMP)

Even temperature over entire bridge according to EN 1991-1-5 section 6.1.3.3. This temperature

change is seasonal.

Uniform temperature change across the entire bridge is given by EN 1991-1-5, section 6.1.3.3. This
temperature change is seasonal and primarily causes translation from the bridge's movement center
towards the respective supports. This movement is considered to give rise to increased earth

pressure due to the movement.

Function according to SS EN 1991-1-5 sketch 6.1 ( bridge type 3) :

To(T) = linterp (-50 0 30 50)7-°C.(-42 7 32 52) -°C.T|

Te.max = Te(Tmax) =36°C

Te.min = Te(Tmin) =-36°C

T+ =T,max — To = +36°C — 10°C = +26°C

T™ =Temin — To = —36°C — 10°C = —46°C
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Load . JTEMP+
Structural loading : Temperature
Final temperature : +26C

Initial temperature : +0 C

Loadcase : JTEMP+

Load . JTEMP:
Structural loading : Temperature
Final temperature : -46C

Initial temperature : £0 C

Loadcase : JTEMP-

Loadcase
JTEMP+
JTEMP-
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e
v
e
~
"
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3.12.2 Increased earth pressure due to movement (DELTA-P)

This section is used to ensure that movements for Aq(s) do not exceed the limit for passive earth
pressure

The increased earth pressure caused by the movement of end-shield.

Ly, 88400
ve= (T*=T7)-a-=22 = (26°C+46°C) - 12-10°° Tmm — 38mm

Recommendation TRV

Passive earth pressure is “recommended” by TRVINFRA-00227, section 7.2.1.1.2.1.3 :

V.
g, - -2 =05%
P h

Passive earth pressure arises since v,=h- 0.5%=3200mm -0.5%=16 mm « v;=38mm.

Remark
This recommendation is a lot less sophisticated than recommendation according to EC is
considered, even so it is applied.

SS-EN 1990 section 6.1 (2) and TRVINFRA 00227 section 7.2.8.1.2 states temperature movement
and ice load cannot physically act at same time. In design this assumption is made.
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Recommendation EC

Passive earth pressure is increased according to SS-EN 1997-1, section C.3. During this check,
"fast jord” and "véggens rorelsesétt typ b” is applied for table C.2:

17_ 0,
O.SO'p—>E—1A)

V.
o, > f =3% - 6% but 3 % is chosen on safe side !

Passive earth pressure does not arise since v,=h- 3%=3200mm -3%=96 mm > v;=38mm.

K, 029
0 =22 =5y

K, 582

v(0.50,) 1%-h
= =0.33
v(0p) 3% -h

\.!

wo

E -

0005

5

(
<

Qr
QY

v 38
2t = 22— 0.40 > Ap = 0.55 - (9 — Po)

Up "~ 96mm

Remark
EC recommendation only results in 55 % of passive earth pressure, thus a lot less than TRV
recommendation. Despite this it is not applied in design.
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Passive earth pressure

BeTo0 4 > | o 4] Y&z

ve _ 38m 24>10 > Ap=1.0
_— = = . s - = . . -
Y- p (Pp — Do)

9]
prio = 236kN : see page A3:15
Myte = 303kNm : see page A3:15
; K . 582
pPstv = _E. pyilo = ——.236kN = 4736kN
7 K, '* 029

PEE™ = 1.0(PP*™ — PPU°) = 1.0 - (4736kN — 236kN) = 4500kN

X

Mtemp — Ptemp'

2+-3.195m
R

3 - 0.845m> = 5783kNm

Note:
No reduction is made considering creep or cracking, as this is not an internal constraint load. This

applies to both ultimate limit state (ULS) and serviceability limit state (SLS).
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Load.; DELTA-R:V.

Structural loading : Concentrated

Concentrated load in X ( Py ) : +4500kN

Moment about Y axis ( My) : -5783 kNm

Load ... DELTA-P:H

Structural loading : Concentrated
Concentrated load in X ( Px) : -4500kN

Moment about Y axis ( My) : +5783 KNm

Loadcase : DELTA-P

Load: DELTA-P:V
Load: DELTA-P:H

Pie

»le

e

QOverview

i

4%
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3.12.3 Uneven temperature of entire cross section (OJTEMP1)

Determined according to EN 1991-1-5 § 6.1.4.1. When assessing the impact, a coating with a
thickness of 110 mm is applied on the safe side.

ki ¢ur(t = 100mm) = 0.7
ks o (t = 100mm) = 1.0
AT ax = +15°C - kq g = +11°C: : upper surface warmer

AT pin = —8°C - ky gy = —8°C: - lower surface warmer

The occurring temperature change AT refers to the linear difference between the temperature at the
top and bottom of the bridge deck slab.

Uneven temperature is indicated as a temperature gradient % when defined in LUSAS.

STMAX _ 411°C °C . .
= =4+7= : maximal temperature gradient
6Z 1.50m m
8Tmin —8°C °C L. ;
= =-5— : minimal temperature gradient
6Z 1.50m m
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Loadcase.: QJTEMPE 1+
Structural loading : Temperature
Definition : Element

Final Z temperature gradient : +7 °C/m

Initial Z temperature gradient : 0°C/m

5,0
7 :
//' :
/u‘
/v
b‘/’
: w""
“’0  J
z /,/ g
~ 1
e ‘
e
/."':":
/“/ |
/0’
/"/ .
> /"/‘ ¢
v"':’

Overview 3D
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Loadcase.: QJTEMPE 1
Structural loading : Temperature
Definition : Element

Final Z temperature gradient : -5°C/m

Initial Z temperature gradient : 0°C/m

‘/ b o °
e '
// :
//
L “/'
P
z /,/’ g
~ 1
e ‘
e
/.‘,.:,-:
/,/" }
e
// .
el .
D

Overview 3D
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Load case
OJTEMP 1+
OJTEMP 1-
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3.12.4 Uneven temperature differences between different construction parts

This section states that these effects should be combined with those caused by uniform temperature

across the entire bridge (TEMP 1). It handles differences of uneven temperature
See SS-EN 1991-1-5 section 6.1.6 and TRVINFRA-00227 section 7.2.1.1.

2.4.

However no differences is consider in superstructure. Only differences with substructure occurs but
this does not result in load effects for this bridge type, thus load is disregarded.

Remark
Since temperature load is not considered in the ultimate limit state (ULS).
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3.12.5 Combining load case JTEMP and OJTEMP 1

Load combination is conducted according to SS-EN 1991-1-5, section 6.1.5. For such a
combination, om = 0.75 och o~ = 0.35 shall be applied as shown below.

Alternative 1 (@, =0.75): T +a, -AT

Alternative 2 (o =0.35): ay - T +AT

Load combination smart TEMP-1 :

Loadcase Permanent factor Variable factor
JTEMP 0 0.77 (= 0.77%) x 1.00)
OJTEMP 1 0 0.75 (= 1.00™ x 0.75)
DELTA-P 0 1.0

Load combination smart TEMP-2 :

Loadcase Permanent factor Variable factor
JTEMP 0 0.27 (=0.77" x 0.35)
OJTEMP 1 0 1.00 (= 1.00%) x 1.00)
DELTA-P 0 1.0

Note:

1) Impact of creep results in reduced rigidity, see page A3:46.

Load case

TEMP-1

TEMP-2
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3.13 ICE LOAD

Ice load is defined in document TB (18222-00-010) section GC.3. and TRVINFRA-00227, section
7.2.1.1.2.6.2.

Ice loads do not act in X, Y and Z direction simultaneously.

TRVINFRA-00227 table 7.1-4 — o = w1 = 0.40; y2=0

MHQ =+207.20 — an=207.20 m-200.20 m=7.00 m : high ice level
MLQ = +205.74 — aL=205.74m-200.20m=5.54m :low ice level

Level bottom slab: +200.20

4

pp——— o ———————— e ——— e e R —— e ——————

>
>
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“{j-/“
) 4

Remark
Ice load is not considered to act in combination with seasonal even temperature over entire bridge
(JTEMP), see page A3:104.
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3.13.1 Defintion of load at support 1 & 2
At end-shield increased earth pressure arises.
‘\\(" ' [ @9
; iy —
v (i =
BHeEood 4 —>{| (¢ —— - = { \/6@’
10 B 5
S 5

IPxI — f . (Pxpassiv _ vailo) — f - 4500kN

2-3.195m
|M,,| = f - 4500kN - (T_ 0.845m> = f-5783kNm

Ais(f = 1) = 63.9mm
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Load.. PASSIV.1X+
Structural loading : Concentrated
Concentrated load in X ( Px) : +4500 kN

Moment about Y axis ( My) : -3213 kNm

Load . PASSIV.4X-
Structural loading : Concentrated
Concentrated load in X ( Px) : -4500 kN

Moment about Y axis ( My) : +3213 kNm
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3.13.1 Defintion of load at support 2 & 3

)Q
8
Y N ! '
—Ix /\7
t o
J !, |
N
B
P, = ¥2320kN
P, = F378kN
P, = 771kN
File : A3 Loads

Datum : 2026-03-03
Tid : 08:24



Pretensioned single girder bridge

Status : Page:
Part A - CALCULATION ASSUMPTIONS A3:119
Date : Created :

Load. .. ICE HIGH. 2X+

Analysis category 3D

Load direction Load position Distance type
© Global () About beam axis (O Parametric
(O Element local © About nodal line © Actual
Distance | PX | PY | PZ | MX | MY | WMZ
1 55 2.32E3 0.0 i 0.0 0.0 0.0 0.0
2]
Name ‘ ICE HIGH 2X+ ol & @7
Load. .. ICE HIGH.3X+
Internal Beam Point X
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance PX PY PZ | MX MY | MZ |
1 55 2.32E3 | 0.0 0.0 0.0 0.0 0.0
2
Name | ICEHIGH 3X+ o| B 9)
File : A3 Loads
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Loadcase; ICE HIGH. X+
Ais(f=0)=47.17mm
Viee 9.445mm
=——=0.5903

Ao (f=0.5903)=9.445 mm assumed—» — =

Vp 16mm

Viee=47.17mm - f- 63.9mm=9.449 mm = A;..(f=0.5903)which was to be proven !

Load Factor
ICE HIGH 2X- 1
ICE HIGH 3X- 1
PASSIV 1X+ f=0.5903

Overview 3D
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Load....ICE HIGH. 2X-

Internal Beam Point

Analysis category 30

Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line © Actual
Distance ] PX PY PZ MX ] MY MZ
1] 55 1 -2.32E3 0.0 P00 0.0 0.0 0.0
2
Name | ICE HIGH 2X- o| 2l 9
Load... ICE HIGH.3X:
Analysis category 30
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
() Element local © About nodal line O Actual
Distance | PX | PY | PZ | MX | MY MZ
1 5.5 -2.32E3 0.0 0.0 P00 P00 0.0
2
Name | ICEHIGH 3X- o ‘ 2 (59)
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Loadcase: ICE HIGH. X:
Ajs(f=0)=47.17mm
Viee 9.445mm
=——=0.5903

Ao (f=0.5903)=9.445 mm assumed— — =

Vp 16mm

Viee=47.17mm - f - 63.9mm=9.449 mm = A, (f=0.5903)which was to be proven !

Load Factor
ICE HIGH 2X- 1
ICE HIGH 3X- 1
PASSIV 1X+ f=0.5903

Overview 3D

J¥
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Load ;. ICE LOW, 2X+
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX PY PZ | MX | MY MZ
| 404 i 232E3 0.0 0.0 0.0 0.0 0.0
2
Name ‘ ICELOW 2X+ o| & @9
Load: ICE HIGH. . 3X+
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX PY | PZ MX MY MZ
1] 404 i 232E3 0.0 0.0 0.0 0.0 0.0
2
Name | ICE LOW 3X+ v| & (s0)
File : A3 Loads
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Loadcase. ICE LOW. X+
Ajs(f=0)=37.12mm
Viee 7.433mm
Ao (f=0.4646)=7.433 mm assumed—» — = ————=0.4646
Vp 16mm

Viee=37.12 mm - f - 63.9mm=97.434 mm = A,..(f=0.4646)which was to be proven !

Load Factor
ICE LOW 2X+ 1
ICE HIGH 3X+ 1
PASSIV 4X- f=0.4646
Z
l/" X

Overview 3D
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Load ;. ICE HIGH.2X-
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX PY | PZ MX MY MZ |
1] 5.5 i -2.32E3 0.0 0.0 0.0 0.0 0.0
2
Name | ICE HIGH 2X- vl 9
Load ;. ICE LOW, 3X:
ternal Beam Po
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX PY PZ MX MY MZ |
1 4.04 i -2.32E3 0.0 0.0 0.0 0.0 0.0
2
Name | ICE LOW 3X- v | = (60)
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Loadcase: ICE.LOW.X-
Ajs(f=0)=37.12mm
Viee 7.433mm
Ao (f=0.4646)=7.433 mm assumed—» — = ———=0.4646

Vp 16mm

Viee=37.12 mm - f - 63.9mm=97.434 mm = A,..(f=0.4646)which was to be proven !

Load Factor
ICE HIGH 2X- 1
ICE HIGH 3X- 1
PASSIV 1X+ 0.4646
74
l/" X
Overview 3D
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Load case : ICE HIGH 2Y+

Analysis category 30

Load direction Load position Distance type
© Global () About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | _PX | PY | PZ | MX | MY | Mz |
| 55 i 0.0 3780 0.0 0.0 0.0 0.0
2

Name | ICEHIGH 2Y+

Overview 3D

-

v (51)

v

o—o X
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Load case.: ICE LOW 2Y+

Analysis category 3D

Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX | PY | PZ | MX | MY | MZ
| 404 0.0 378.0 0.0 0.0 0.0 0.0
2]
Name | ICELOW 2Y+ 9 | |a 2)
z
. l,' ~
= o

Overview 3D

File : A3 Loads
Datum : 2026-03-03
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Pretensioned single girder bridge Date : Created :
Load case..ICE HIGH.3Y+
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O parametric
(O Element local © About nodal line O Actual
Distance | PX PY PZ MX | MY | Mz
1| 55 0.0 378.0 0.0 0.0 0.0 0.0
2
Name | ICE HIGH 3Y+ o1 3
z
» L,, x
: 3

Overview 3D

°

File : A3 Loads
Datum : 2026-03-03
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Pretensioned single girder bridge Date : Created :
Load case..ICE LOW. 3Y+
Analysis category 3D
Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | PX | PY | PZ | MX | MY | MZ
1] 404 0.0 378.0 0.0 0.0 0.0 0.0
2
Name | ICELOW 3v+ y ‘ 2l 59
. S 4
I
i
Z
l," X

Overview 3D

File : A3 Loads
Datum : 2026-03-03
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Pretensioned single girder bridge Date : Created :

Load case : ICE 27

Analysis category 3D

Load direction Load position Distance type
© Global (O About beam axis (O parametric
(O Element local © About nodal line O Actual
Distance | _PX | PY | PZ | MX [ MY [ w™Z
| 55 0.0 0.0 7710 0.0 0.0 0.0
2]
Name | ICE 2Z v| A (55)
Z ,
. l/" *
L]
b o

oo

Overview 3D

File : A3 Loads
Datum : 2026-03-03
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Pretensioned single girder bridge Date : Created :

Load case...ICE.3Z

Analysis category 3D

Load direction Load position Distance type
© Global (O About beam axis (O Parametric
(O Element local © About nodal line O Actual
Distance | _PX_ | PY | PZ | MX | MY | MZ |
| 55 0.0 0.0 771.0 0.0 0.0 0.0
2]
Name | ICE 3Z ol : (56)
z
o

Overview 3D

e o

File : A3 Loads
Datum : 2026-03-03
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Pretensioned single girder bridge
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3.13.2 Load combination

Load combination smart ICE HIGH Y :

Loadcase Permanent factor Variable factor
ICE HIGH 2Y+ 0 +1
ICE HIGH 2Y+ 0 -1
ICE HIGH 3Y+ 0 +1
ICE HIGH 3Y+ 0 -1

Load combination smart ICE LOW Y :

Loadcase

Permanent factor

Variable factor

ICE LOW 2Y+

0

+1

ICE LOW 2Y+

-1

ICE LOW 3Y+

+1

ICE LOW 3Y+

0
0
0

-1

Load combination smart ICE Z :

Loadcase

Permanent factor

Variable factor

ICEZ

0

+1

ICEZ

0

+1

Load case
ICE HIGH X+
ICE LOW X+
ICE HIGH X-
ICE LOW X
ICEHIGH Y
ICELOW Y
ICE Z

File : A3 Loads
Datum : 2026-03-03
Tid : 08:24




Part A - CALCULATION ASSUMPTIONS

Pretensioned single girder bridge
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3.14 PRESTESS

Analysis of pre tensioned cable is studied at times : to (5 days), t1(30 days) and t» (120 years).

The preliminary location of cables is determined with program PROG B2.001.

The location is imported as a spread sheet into LUSAS as a tension profile. The location is defined

with to nodal lines.

Initial prestress loss at time tO is only due to friction. This is determined with LUSAS and program
PROG B2.001.

Determination of time loses (n: ) is made in separate program PROG B2.002. Preliminary analysis
will use losses seen below. They will be verified later during detailed design.

Time nt Load combination Load case
t0 0% | PT-TO 1.00 x PT-TO
tl 6% | PT-T1 0.94 x PT-TO
t2 16% | PT-T2 0.84 x PT-TO

File : A3 Loads

Datum : 2026-03-03

Tid : 08:24




Part A - CALCULATION ASSUMPTIONS

Pretensioned single girder bridge
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3.14.1 General

Pre tensions system VSL 6-15 (d = 15.7 mm; Y1860S7). Externally grouted anchorage type GC.

Material :

f o1 =1640MPa
f, =1860MPa
E, =195GPa

1u=0.18

K :0.005-i
m

290 mm x 290 mm ( same for both passiv and active anchorage )

Ultimate load ;

See SS-EN 1992-1-1 section 5.10.2.1

o =min(0.8f

p,max

0.9 f,54) = min(1488 MPa;1476 MPa) = 1476 MPa

pk?

See SS-EN 1992-1-1 section 5.10.3

ot =min(0.75f,;0.85f ;) = min(1395 MPa ;1394 MPa ) = 1394 MPa

p,max

File : A3 Loads
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Pretensioned single girder bridge
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3.14.2 Execution

Associated to pre tension system VSL 6-15.

Recommended measurements :

d =90 mm

a>50mm

b1, cl>0.7d = 63 mm but 100 chosen !

b2, c2 >1.0d = 90 mm but 100 mm chosen !

File : A3 Loads
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Pretensioned single girder bridge
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Pretensioned single girder bridge Date : Created :

Measurements of cables VSL 6-15 :

e _._ X
]
o
]
]
5
IO
I .
]
< ]
L] €T
]
o A - B -
A =290 mm

e> 175mm+ TB

X =400 mm

File : A3 Loads
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Pretensioned single girder bridge Date :

Created :

3.14.3 Preliminary cable location

In the static model cables are simplified (= 3 cables are modelled as one fictive cable as seen

below).

Profiles can be defined using “global coordinates” or as “local coordinates mapped to lines”. The

later of this method is used.

® © ©

KG H1:3 % 154157

O

I

KG V1: 3 x 15415.7

KGH2 I x 154157

KGV2:3x15§15.7

' S
Vi I Y w3 RG] ,
Kb KD A
RS A _&ﬁé' Y % N

Cross section

File : A3 Loads
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Pretensioned single girder bridge Date : Created :

V5 | @
Za)y A 515& 7.:&@
_k 000 1

Detail 1
Cross section at end of tendon.

File : A3 Loads
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Pretensioned single girder bridge Date : Created :
NIYZ -t
260 Ly [0 l | ¥9,610 L A0
{:x. ~—— By ¥

| Yoo DR A
g Rt
@ ) o |
Detail 2

Longitudinal section at end of tendon.

File : A3 Loads
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Pretensioned single girder bridge Date : Created :
Principle sketch:
- a +ve rolation angle
2
' f' +ve projection angle
0 —
Ve ~.
nodal line
[beam axis) -
<7
Summary. input - pretensioned cables:
Max. Min.
Cable Area Slip Left Right prestress | prestress | Pretension | Location
side side before after force y(+)
KG-V1 2250 6 Active Passive 1476 1394 3150 0
KG-H1 2250 6 Passive Active 1476 1394 3150 0
KG-V2 2250 6 Active Passive 1476 1394 3150" 0
KG-H2 2250 6 Passive Active 1476 1394 3150 0
- mm? | mm - - MPa MPa KN m
* = chosen prestress 1400 MPa
Loadcase Cables Fictive load
KG V1 3 3 X KG-V1
KG H1 3 3 x KG-H1
KG V2 3 3 X KG-V2
KG H2 3 3 x KG-H2
File : A3 Loads
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Pretensioned single girder bridge
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See spread sheet input see page A3:144.

X(+): Xp(+)
y(+) : Om
Z(+): 0.75m - yp(+)
X(+) z(+)
0 0.31 <~ 0.75m-0.44m
1.00 0.15
2.20 -0.05
7.20 -0.50
12.20 -0.55
21.20 0.15
28.20 0.55
34.20 0.25
44.20 -0.65
54.20 0.15
60.20 0.55
67.20 0.15
76.20 -0.55
81.20 -0.50
86.20 -0.05
87.40 0.15
88.40 0.31 <~ 0.75m-0.44m
m m
Remark

Profile used for tendons V1-V3 & H1-H3. Cables are placed at nodal line in transversal direction.

File : A3 Loads
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PROG B2.001/ 2001-12-01 (T026)

Object: Cables V1-V3 (H1-H3)

PRINCIPFIGUR
& & Ynoger
. H, .
vanster vanster hodger
) Hp T
P
L kabel
I
INDATA
Total kabellangd: Lkapel = 2.2m + 26m + 32m + 26m + 2.2m = 88.4m
Ange antalet kanda brytpunkter: N, = 17-st
. . . . rad
Fiktionskoefficienter spannarmering: p = 0.18 k = 0.005-—
m
Draghallfasthet spannarmering : fho.1k = 1640MPa
fok = 1860MPa
E-modul spannarmering: Es = 195-GPa

Avrea spannarmering : Ag = 2250mm2

File :B2_001.xmcdz
Datum :2025-10-06
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PROG B2.001/ 2001-12-01 (T026)

Storsta tillatna spannkraft fore lasning enligt SS-EN 1992-1-1 avsnitt 5.10.2.1 :
min(0.8-fok, 0.9-fp0.1k)- As = 3321-kN

Vald uppspanningskraft:
Vg = 3320kN = 3320-kN

Storsta tillatna spannkraft efter lasning enligt SS-EN 1992-1-1 avsnitt 5.10.3 :
min(0.75-fyk, 0.85-p.1)-As = 3136-kN

Typ av forankring ( "Passiv* eller "Aktiv"") / vald maximal kabelkraft efter lasning :

Shitt Typ V max [KN ]

Vénster Aktiv 3130
Hoger Passiv 3130

Ge brytpunkter i kabelforing :

Snitt | X (m) [y, (mm)|H, (mm) X w X(+) | )
1 0 1500 0 0.31 0 0.31

1.000 1500 1.00 | 0.15 1.00 | 0.15

3 2.200 1500 2.20 | -0.05 2.20 | -0.05

4 7.200 1500 7.20 | -0.50 7.20 | -0.50

5 12.200 1500 12.20 | -0.55 12.20 | -0.55

6 21.200 1500 21.20 | 0.15 21.20 | 0.15

7 28.200 1500 |STEP 2] 28.20 | 0.55 | LUSAS| 28.20 | 0.55

8 34.200 1500 34.20 | 0.25 34.20 | 0.25

9 44.200 1500 = 44.20 | -0.65 = 44.20 | -0.65

10 54.200 1500 54.20 | 0.15 54.20 | 0.15
11 60.200 1500 60.20 | 0.55 60.20 | 0.55
12 67.200 1500 67.20 | 0.15 67.20 | 0.15
13 76.200 1500 76.20 | -0.55 76.20 | -0.55
14 81.200 1500 81.20 | -0.50 81.20 | -0.50
15 86.200 1500 86.20 | -0.05 86.20 | -0.05
16 87.400 1500 87.40 | 0.15 87.40 | 0.15
17 88.400 1500 88.40 | 0.31 88.40 | 0.31

File :B2_001.xmcdz
Datum :2025-10-06
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PROG B2.001/ 2001-12-01 (T026)

BERAKNING

Skapa matematiska funktioner for balk och kabel

AQV\ = pSpline(Xp , yp) - bestamning av koefficienter parabel splinefunktioner
y(x) = interp(C Xp,Yp> x) : kabelféring ( = splinefunktioner )

. d — .
Yy (X) = —Yy(x) : lutning kabelfring

dx
d2
y'(x) = —2y(x) : lutningsférandring kabelfring
1 N .
Rmin= ——+—< : minsta kokningsradie

max(y”"(x))

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Friktionsforlust funktion mét ifr&n " vanster" sida

1
o, = 1f|1>1, Z |y’(xj']—y’(xj'_1]| ,0 - ackumulerade vinkelandringar
=2
By = u-(OLV+ k-X) - exponent
friktionsforluster
B, = u-(cm‘..+k-x) - exponent friktionsforluster
—Bv e .
Nvf = € : friktionsforluster fore
l&sning
By e
Nve = € : friktionsforlust efter
l&sning

Bestamning av l&ge for maximal kabelkratft efter 1&sning :

Xmv = | Xskar < Om if Typ = "Passiv"
if Typ = "Aktiv"

Xstart <— 2M

Xskar €< rOOt(Vmax_ Vs Iinterp(X s Nvf» Xstart) ) Xstart)

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Friktionsforlust funktion mat ifran **hoger"" sida

Thf = e

Mhe

Bn = p{op +k(Liabet — %) ]

Bn
e

1

op = if| i < n, Z |y (%) - v'(x5-1)| -0 - ackumulerade vinkelandringar

] =1+l

- exponent friktionsforluster

~Ph : friktionsforluster fore lasning

: friktionsforlust efter lasning

Bestamning av lage for maximal kabelkraft efter lasning :

th =

Xskar <= Liabel If Typ = "Passiv"
if Typ = "Aktiv"
Xstart <= Lkabel — 2M

Xskar €< rOOt(Vmax_ Vs Iinterp(X >N hf> Xstart) ) Xstart)

Bestamning skarning mellan kurva kabelkraft vanster resp. hger

Xm:

Xskar <— Lkapel If Typ = "Aktiv' A Typ = "Passiv"”
Xskar <— Om if Typ = "Passiv" A Typ = "Aktiv"
if Typ = "Aktiv" A Typ = "Aktiv"
Xstart <— 0.5-Lkapel
Xsiar < r00t(Vy-linterp( X, nf, Xstart) — Vo-linterp(X., n nf , Xstart) » Xstart)

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Bestamning av kabelkraft efter lasning i resp. balkande

Kabelkraft pa vanster sida :

Pve = | Vimaxlinterp(X, nps,0m) if Typ = "Passiv”

Vmax
Ilnterp(x sMNves va)

if Typ = "Aktiv"

Kabelkraft pd htger sida :

Phe = | Vimaxc linterp(X, nys, Lapel) if Typ = "Passiv”

Vmax
linterp(X, nhe, Xmn)

if Typ = "Aktiv"

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Bestamning av efterslappning / *'lasglidning™

Vanster sida :

pe
AL, = if| Typ = "Aktiv" J. (Vﬁ-lin‘[erp(X,'l]‘f,X) - P‘..E-linterp(X,'l]Ve,x)) dx,0

CACE )

Hoger sida :
Licabel
ALy, = if| Typ = "Aktiv" , —— J. (Vﬁ-linterp(X,'l]hf,x) = P‘..e-linterp(X,'l]he,X)) dx,0
AS'ES th \ X X

Bestamning kabelforlangning fore lasning

Vanster sida :

Xm
L, = e J.O (Vo-linterp(X, ¢, X)) dx

Hdoger sida

' Licabel
Ly, = J. (\fﬁ-linterp(X,'l]hf,x)) dx

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Bestam funktion for bestamning av godtycklig kabelkraft fére lasning

Prive = Vﬁ-linterp(X,'l]‘..f,x) if x <X,
Vﬁ-linterp(X,'l]hf,x) if x> X,

Bestam funktion for bestdmning av godtycklig kabelkraft efter lasning

Peier = P‘..e-linterp(X,'l]ve,x) if x £ X
\fﬁ-linterp(X,'l]‘_.f,x) if X < x < Xy
Vﬁ-linterp(X,'l]hf,x) if X, = x < X
Phe-linterp(X,'l]he,x) if x> X

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Utstattningsdata kabellage i tabellform
( Godtyckliga punkter valjs nedan)

Punkter :
Punkt X (m) | Anm.
1 0.00 -
2 1.00 -
3 8.70 -
4 12.00 -
5 15.20 -
6 18.50 -
6 21.70 -
8 25.00 -
9 28.20 -
10 32.20 -
11 36.20 -
12 40.20 -
13 44.20 -
Kabelage :
Punkt | y (m) | Amm. sp (M)
1 0.440 | Forankringar 1.060
2 0.600 - 0.900
3 1.302 - 0.198
4 1.306 - 0.194
5 1.140 - 0.360
6 0.856 - ger 0.644
7 0.555 - 0.945
8 0.305 - 1.195
9 0.200 - 1.300
10 0.334 - 1.166
11 0.714 - 0.786
12 1.162 - 0.338
13 1.400 - 0.100

Qp=H-Y

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

RESULTAT

Grafisk uppritning av balk och kabelforing

1.5

[m]

0.51 ]

X [m]

++ + Brytpunkter

— Interpolerad kurva
—— Balk OK

— Balk UK
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Grafisk uppritning av kabelkrafter

th

3000

X [m]

—— Kabelkraft efter lasning
—— Kabelkraft fore lasning

Minsta krokningsradie

Kabelforlangning fore lasning

Ly = 579-mm

Lp = 0-mm

Lasglidning
ALy, = 6-mm
ALp = 0-mm

< 2000+ -
1000} .
O | | | |
0 20 40 60 80

: vanster sida

- hogers sida

: vanster sida

- hogers sida

File :B2_001.xmcdz
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Kabelkraft i balkénde efter lasning

Pye = 2951.kN
Phe = 2325-kN

Lage for maximal kabelkraft efter lasning

Xmy = 15.005m
Xmh = 88.4-m

Lége for lagsta kabelkraft

Xm = 88.4m

: vanster sida

- hogers sida

:vanster sida

- hogers sida

File :B2_001.xmcdz
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PROG B2.001/ 2001-12-01 (T026)

Object: Cables V4-V6 (H4-H6)

PRINCIPFIGUR
& & Ynoger
. H, .
vanster vanster hodger
) Hp T
P
L kabel
I
INDATA
Total kabellangd: Lkapel = 2.2m + 26m + 32m + 26m + 2.2m = 88.4m
Ange antalet kanda brytpunkter: N, = 17-st
. . . . rad
Fiktionskoefficienter spannarmering: p = 0.18 k = 0.005-—
m
Draghallfasthet spannarmering : fho.1k = 1640MPa
fok = 1860MPa
E-modul spannarmering: Es = 195-GPa

Avrea spannarmering : Ag = 2250mm2

File :MCD 003.xmcd
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PROG B2.001/ 2001-12-01 (T026)

Storsta tillatna spannkraft fore lasning enligt SS-EN 1992-1-1 avsnitt 5.10.2.1 :
min(0.8-fok, 0.9-fp0.1k)- As = 3321-kN

Vald uppspanningskraft:
Vg = 3320kN = 3320-kN

Storsta tillatna spannkraft efter lasning enligt SS-EN 1992-1-1 avsnitt 5.10.3 :
min(0.75-fyk, 0.85-p.1)-As = 3136-kN

Typ av forankring ( "Passiv* eller "Aktiv"") / vald maximal kabelkraft efter lasning :

Shitt Typ V max [KN ]

Vanster Aktiv 3080
Hoger Passiv 3080

Ge brytpunkter i kabelforing :

Snitt | X (m) [y, (mm)|H, (mm) X w X(+) | )
1 0 1500 0 -0.11 0 -0.11

1.000 1500 1.00 | -0.09 1.00 | -0.09

3 2.200 1500 2.20 | -0.05 2.20 | -0.05

4 7.200 1500 7.20 | -0.50 7.20 | -0.50

5 12.200 1500 12.20 | -0.55 12.20 | -0.55

6 21.200 1500 21.20 | 0.15 21.20 | 0.15

7 28.200 1500 |STEP 2] 28.20 | 0.55 | LUSAS| 28.20 | 0.55

8 34.200 1500 34.20 | 0.25 34.20 | 0.25

9 44.200 1500 = 44.20 | -0.65 = 44.20 | -0.65

10 54.200 1500 54.20 | 0.15 54.20 | 0.15
11 60.200 1500 60.20 | 0.55 60.20 | 0.55
12 67.200 1500 67.20 | 0.15 67.20 | 0.15
13 76.200 1500 76.20 | -0.55 76.20 | -0.55
14 81.200 1500 81.20 | -0.50 81.20 | -0.50
15 86.200 1500 86.20 | -0.05 86.20 | -0.05
16 87.400 1500 87.40 | -0.09 87.40 | -0.09
17 88.400 1500 88.40 | -0.11 88.40 | -0.11
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Datum :2025-10-06




Friction loss tendon profile Page A3:158

PROG B2.001/ 2001-12-01 (T026)

BERAKNING

Skapa matematiska funktioner for balk och kabel

AQV\ = pSpline(Xp , yp) - bestamning av koefficienter parabel splinefunktioner
y(x) = interp(C Xp,Yp> x) : kabelféring ( = splinefunktioner )

. d — .
Yy (X) = —Yy(x) : lutning kabelfring

dx
d2
y'(x) = —2y(x) : lutningsférandring kabelfring
1 N .
Rmin= ——+—< : minsta kokningsradie

max(y”"(x))
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Friktionsforlust funktion mét ifr&n " vanster" sida

1
o, = 1f|1>1, Z |y’(xj']—y’(xj'_1]| ,0 - ackumulerade vinkelandringar
=2
By = u-(OLV+ k-X) - exponent
friktionsforluster
B, = u-(cm‘..+k-x) - exponent friktionsforluster
—Bv e .
Nvf = € : friktionsforluster fore
l&sning
By e
Nve = € : friktionsforlust efter
l&sning

Bestamning av l&ge for maximal kabelkratft efter 1&sning :

Xmv = | Xskar < Om if Typ = "Passiv"
if Typ = "Aktiv"

Xstart <— 2M

Xskar €< rOOt(Vmax_ Vs Iinterp(X s Nvf» Xstart) ) Xstart)
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Friktionsforlust funktion mat ifran **hoger"" sida

Thf = e

Mhe

Bn = p{op +k(Liabet — %) ]

Bn
e

1

op = if| i < n, Z |y (%) - v'(x5-1)| -0 - ackumulerade vinkelandringar

] =1+l

- exponent friktionsforluster

~Ph : friktionsforluster fore lasning

: friktionsforlust efter lasning

Bestamning av lage for maximal kabelkraft efter lasning :

th =

Xskar <= Liabel If Typ = "Passiv"
if Typ = "Aktiv"
Xstart <= Lkabel — 2M

Xskar €< rOOt(Vmax_ Vs Iinterp(X >N hf> Xstart) ) Xstart)

Bestamning skarning mellan kurva kabelkraft vanster resp. hger

Xm:

Xskar <— Lkapel If Typ = "Aktiv' A Typ = "Passiv"”
Xskar <— Om if Typ = "Passiv" A Typ = "Aktiv"
if Typ = "Aktiv" A Typ = "Aktiv"
Xstart <— 0.5-Lkapel
Xsiar < r00t(Vy-linterp( X, nf, Xstart) — Vo-linterp(X., n nf , Xstart) » Xstart)
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Bestamning av kabelkraft efter lasning i resp. balkande

Kabelkraft pa vanster sida :

Pve = | Vimaxlinterp(X, nps,0m) if Typ = "Passiv”

Vmax
Ilnterp(x sMNves va)

if Typ = "Aktiv"

Kabelkraft pd htger sida :

Phe = | Vimaxc linterp(X, nys, Lapel) if Typ = "Passiv”

Vmax
linterp(X, nhe, Xmn)

if Typ = "Aktiv"
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Bestamning av efterslappning / *'lasglidning™

Vanster sida :

pe
AL, = if| Typ = "Aktiv" J. (Vﬁ-lin‘[erp(X,'l]‘f,X) - P‘..E-linterp(X,'l]Ve,x)) dx,0

CACE )

Hoger sida :
Licabel
ALy, = if| Typ = "Aktiv" , —— J. (Vﬁ-linterp(X,'l]hf,x) = P‘..e-linterp(X,'l]he,X)) dx,0
AS'ES th \ X X

Bestamning kabelforlangning fore lasning

Vanster sida :

Xm
L, = e J.O (Vo-linterp(X, ¢, X)) dx

Hdoger sida

' Licabel
Ly, = J. (\fﬁ-linterp(X,'l]hf,x)) dx
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Bestam funktion for bestamning av godtycklig kabelkraft fére lasning

Prive = Vﬁ-linterp(X,'l]‘..f,x) if x <X,
Vﬁ-linterp(X,'l]hf,x) if x> X,

Bestam funktion for bestdmning av godtycklig kabelkraft efter lasning

Peier = P‘..e-linterp(X,'l]ve,x) if x £ X
\fﬁ-linterp(X,'l]‘_.f,x) if X < x < Xy
Vﬁ-linterp(X,'l]hf,x) if X, = x < X
Phe-linterp(X,'l]he,x) if x> X
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Utstattningsdata kabellage i tabellform
( Godtyckliga punkter valjs nedan)

Punkter :
Punkt X (m) | Anm.
1 0.00 -
2 1.00 -
3 8.70 -
4 12.00 -
5 15.20 -
6 18.50 -
6 21.70 -
8 25.00 -
9 28.20 -
10 32.20 -
11 36.20 -
12 40.20 -
13 44.20 -
Kabelage :
Punkt | y (m) | Anm, Osp (M)
1 0.860 | Forankringar 0.640
2 0.840 - 0.660
3 1.340 - 0.160
4 1.309 - 0.191
5 1.118 - 0.382
6 0.842 - ger 0.658
7 0.556 - 0.944
8 0.309 - 1.191
9 0.200 - 1.300
10 0.334 - 1.166
11 0.715 - 0.785
12 1.162 - 0.338
13 1.400 - 0.100

Qp=H-Y
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RESULTAT

Grafisk uppritning av balk och kabelforing

1.5

[m]

X [m]

++ + Brytpunkter

— Interpolerad kurva
—— Balk OK

— Balk UK
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Grafisk uppritning av kabelkrafter

th

3000

Xinh

X [m]

—— Kabelkraft efter lasning
—— Kabelkraft fore lasning

Minsta krokningsradie

Kabelforlangning fore lasning

Ly = 567-mm

Lp = 0-mm

Lasglidning
ALy, = 6-mm
ALp = 0-mm

< 2000+ -
1000} .
O | | | |
0 20 40 60 80

: vanster sida

- hogers sida

: vanster sida

- hogers sida
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Kabelkraft i balkénde efter lasning

Pye = 2857-kN
Phe = 2194-kN

Lage for maximal kabelkraft efter lasning

Xmy = 12.384m
Xmh = 88.4-m

Lége for lagsta kabelkraft

Xm = 88.4m

: vanster sida

- hogers sida

:vanster sida

- hogers sida
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Berakning av ”long term losses” sker inte med LUSAS utan separat.
nedan.

Tendon Properties

Design code EN1992-1-1:2004 / 2014Eurocode 2 v~ | & General
O Losses based on time inputs and RSl —
calculated stresses Modulus of elasticity for tendon
© Approximate losses, requiring input Concrete stress at transfer
of estimated stresses = Instantaneous losses
Elastic shortening Modulus of elasticity of concrete at transfer
Unintentional angular displacement
) Duct friction coefficient
(O Based on design code Set losses... 5 Long term losses
(O User-defined Set losses... ko
© 1gnore effects
Name ‘ VSL 6-15
Friktionskoefficienter VSL
_ ., tila+kex)
Fy=F e
Type of tendon and duct Range Recommended value
Internal bonded tendon with corru- I1=016-022 [1=018 .
gated steel duct (bare strand) k =0.004 - 0.008 k=0005 (k*=9x10)

2.25E3
195.0E6
10.0E3

32.0E6
5.0E-3
0.18

No

| -~

= eV

Déarav "Include: No” i tabell

kN/m?
kN/m?

kN/m?
rad/m

n=0.18
rad
k = 0.005—
m
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3.14.4 Load definition
KG V1: Cables V1, V2 & V3
Tendon X
Analysis category 3D
Profile
1:KG 1 v
Property
1:VSL 6-15 v
Value |
Prestress force 3.32E3
8 Jacking atend 1
Value |
Angle 0.0
Slip 6.0E3
() 3acking at end 2
Value
Angle 0.0
Slip 0.0
Name | PT-KGV1 =G5
Z
'.or o:o »L»»)( -~ oo .‘oc
ELEVATION
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Pretensioned single girder bridge Date : Created :

KG H1: Cables H1, H2 & H3

Analysis category 30

Profile
1KG 1 v
Property
1:VSL 6-15 v
Value |
Prestress force 3.32E3
() Jacking at end 1
Value
Angle 0.0
Slip 0.0
Jacking at end 2
Value
Angle 0.0
Slip 6.0E-3
Name | PT-KGH1 -l

ELEVATION
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KG V2: Cables V4, V5 & V6
Analysis category 3D

Profile

2:KG 2 v

Property

1:VSL 6-15 v

Value
Prestress force 3.32E3
8 Jacking atend 1
Value

Angle 0.0

Slip 6.0E-3
[0 Jacking at end 2

Value
Angle 0.0
Slip 0.0
Name | PT-KG V2 v| 4 49
Z
ee r ° : ° -L>> X —e .‘ 20

ELEVATION
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KG H2: Cables H4, H5 & H6
Analysis category 30
Profile
2:KG 2 V.
Property
1:VSL 6-15 v
Value

Prestress force 3.32E3
() Jacking at end 1

Value
Angle 0.0
Slip 0.0
8 Jacking atend 2

Value |
Angle 0.0
Slip 6.0E-3

Name | PT-KGH2 v| 4 @)
4

ee r - — ° : ° -L>> X = °*¢-eo ® oo

ELEVATION
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3.14.4

Load combination

Load combination basis PT-t0:

Load case Factor
KG V1 3.00
KG H1 3.00
KG V2 3.00
KG H2 3.00

Load combination. basis. PT-t1:

Load case

Factor

PT-1t0

0.94

Load combination basis PT-t2:

Load case Factor
PT —t0 0.84
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3.15 LOAD COMBINATIONS

Verification of load capacity shall be carried out for several limit states as detailed in this section.

The risk of fatigue according to the partial factor method is checked using equation 6.69 provided in

document SS-EN 1992-1-1.

Other Limit States:

For other limit states, section 6.4.3 of EN-1990 is applied.
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3.15.1 Ultimate Limit States (ULS)

When checking the ultimate limit state, the load factors vary depending on the type of failure as
detailed below:

STR: Verification of structural bearing capacity
GEO: Verification of geotechnical bearing capacity

For checking the ultimate limit state, TRVNFRA-00227 section 7.1.6.3 specifies requirements for
load combinations as follows.

Design Method D2 (Set B) according to TSFS 2018:57 Table 4.4 shall be applied for the structural
bearing capacity of the construction (STR; SK 3).

Design Method is defined according to EN-1990 equations 6.10a and 6.10b as detailed below.

ma_z)/aj Grj+vo1 You- Qk1+z)/Ql Yoi - Qki = YYuLs-a- (ZGk]+Zle)

jz1 i>1 j>1 i>1
wb_Zf] Yej Grj*Vo1:Qkat ZYQl Yoi - Qki = VYYuLs-B (Zij Zle)
jz1 i>1 j>1 i>1

Equation 6.10a refers to the (ULS-A) case where the permanent loads are dominant, usually during
the construction phase.

Equation 6.10b refers to the (ULS-B) case where the variable loads are dominant.
Design method 2 (set B) according to TSFS 2018:57 table 4.4 shall be applied for the structural
capacity (STR; SK3).

Al (construction loads)

All load factors are greater than set C.

A2 (geotechnical loads)

e Load coefficient earth pressure:
YYyrs—a = Ya - 1.35 Ngypc =10-089-135-11 =149 <« dimensioning
YyuLs—B = Ya - 0.89-1.35 ngyp =10-0.89-135-1.1=133

e Load coefficient surcharge:
WYyuLs—a = Y4 W -150=1.0-0.75-150 = 1.13
YyuLs—B = Yq+1.50 =1.0-1.50 = 1.50 <« dimensioning
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Design method D3 (set C) according to TSFS 2018:57 table 4.5 shall be applied for determining
geotechnical bearing capacity (GEO; SK 2).

The design method is defined according to EN-1990 equation 6.10a and 6.10b as presented below.

wa_ZYG] Grj*+7Voa1- Vo1 Q1+ ZYQl Yoi - Qki = YYuLs-ca (Zij Zle)

jz1 i>1 j>1 i>1
E100 =

zf] Yej Grj+Vor- Qk1+zVQL Yo Qri = YYuLs-cB (ZGk]"'ZQm)

j=1 i>1 j>1 i>1

Equation 6.10a refers to the (ULS-GA) case where the permanent loads are dominant, usually
during the construction phase.
Equation 6.10b (ULS-GB) refers to the case where the variable loads are dominant.

Design method 3 (set C) according to TSFS 2018:57 table 4.5 shall be applied for determining
geotechnical bearing capacity (GEO).

Al (construction loads)

All load factors are less than set B.

A2 (geotechnical loads)
e Load coefficient earth pressure: Yy;orqg = ¥a * 1.1 Nsype =091-11-11 =110

o Load coefficient surcharge: Wygyer = Yq 140 =091-140 = 1.27
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To limit the number of load combinations, design method D2 (STR) is also applied for checking
geotechnical bearing capacity (GEO). This is done by adjusting load coefficients associated with the
geotechnical loads.

When applying the geotechnical loads, the earth pressure coefficient corresponding to D2 is
applied.

Check load coefficients associated with the geotechnical loads

K,(D2) = 1 —sin(p,) = 1 — sind5” = 0.29

K,(D3) =1 —sin(p,) =1 —sin38 = 0.39

Earth pressure— 1.48%) -Ko(D2) = 0.43 = 1.10 - Ko(D3) = 0.43  i.e. OK!
Surcharge — 1.71%) -Ko(D2) = 0.50 = 1.27 - Ko(D3) = 0.50 i.e. OK!
Footnote

1) Last coefficient yyuLs = 1.48 is applied instead of 1.33.
2) Last coefficient yyuLs = 1.71 is applied instead of 1.50.
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Permanent loads:
(Refers to RKFM appendix 2, page 22)
Nr Load YYuLs A YYuLs-B Yyuis
1 Egentyngd max 1.35 1.20 1.20
min 1.00 1.00 1.00
2 Belaggning max 1.49 1.33 1.33
min 0.90 0.90 0.90
3 Overfylinad max 1.49 1.33 1.33
min 0.90 0.90 0.90
4 Jordtryck max 1.49 1.33
min 0.90 0.90 0.90
5 Vattentryck max 1.35 1,09 1,09
min 1.00 1.00 1.00
6 Stodforskjutning  max 1.35 1.20 1.20
min 1.00 1.00 1.00
7 Krympning max 1.35 1.20 1.20
min 1.00 1.00 1.00
8 Spannkraft max 1.35 1.35 1.35
min 1.00 1.00 1.00
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Variable loads:

(Refers to RKFM appendix 2, page 22)

Nr Load YYULS-A YYuLs-8 WyuLs
Lastmodell LM 1 ;

9 Boggiesystem 1.13 [1.03/1.50 1.03/1.50

10 Utbredd last 0.60 0.60/1.50 0.60/1.50

11 Bromskraft 0.84 10.84/1.13 0.84/1.13

12 Sidokraft 0.84 0.84/1.13 0.84/1.13

13 Centrifugalkraft 0.84 10.84/1.13 0.84/1.13
Lastmodell LM 2 :

14 Enstaka axellast 0 0/1.50 0/1.50
Typfordon EG A/B :

15 Typfordon EG A/B 1.13 1.13/1.50 1.13/1.50

16 Bromskraft 0.84 0.84/1.13 0.84/1.13

17 Sidokraft 0.84 10.84/1.13 0.84/1.13

18 Centrifugalkraft 0.84 10.84/1.13 = 0.84/1.13

19 Temperatur 0.90 |[0.90/1.50 0.90/1.50
Vindlaster:

20 Vindlast mot bro 0.45 0.45/1.50 0.45/1.50

21 Vindlast mot trafik 0.45 0.45/1.50 0.45/1.50

22 Overlast 1.13 [1.13/1.50 1.13/1.71%
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Load combination smart ULS-PERM :

(ULS-PERM_O0 is identical but does not contain load case PT-t0)

Load case Permanent factor Variable factor

EGEN 1.00 0.20

BELAGG 0.90 0.43

JORD 0.90

STOD 0 0.41=(1.20x0.34%))

KRYMP 0 0.41 = (1.20 x 0.34*))

PT-t0 0.84 ( = 0.84-1.00) *) 0.51 (=1.35-0.84) >
Footnotes:

) The effect of creep results in reduced stiffness; see page A3:43.
%) Load case pretension varies from PT-t0 to PT-t2 ( = 0.84-PT-t0) is applied.

Although the load cases STOD and KRYMP do not need to be considered according to SS-EN

1992-1-1, this is done on the safe side.

Load case

ICE

TEMP

Load combination smart ULS-VAR :

( Load cases to consider : 6 / Variable load cases : 1)

Load case Permanent factor | Variable factor
TRAFIK 1.03 0.47
BROMS 0.84 0.29
SIDO 0.84 0.29
OVER 1.13 0.58
VIND 0.45 1.05
ALT 0.90 0.60

Load combination smart ULS :

(ULS-0 is identical but does not contain load case PT-t0)

Load case Permanent factor | Variable factor
ULS-PERM 1 0
ULS-VAR 0 1
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3.16.2 Service limit state (SLS)

The service limit state is divided into 3 load combinations based on their duration. The load
combinations are presented below.

Load combination | Duration

SLS:K Characteristic
SLS:F Frequent

SLS:Q Quasi-permanent

Load Combination SLS:K according to EN 1990 equation 6.14b is presented below.

Esq = Z Grj+ Q1 Z Yoi - Qki = W¥sLsk (Z Gy j+ Z Qx.i)

=1 i>1 j>1 i>1

Load Combination SLS:F according to EN 1990 equation 6.15b is presented below.

Esq = Z Grj+, Qa1+ Z Yo Qki = Y¥sisz2 (Z Gy j+ Z Qx.i)

=1 i>1 j>1 i>1

Load Combination SLS:Q according to EN 1990 equation 6.16b is presented below.

Esq = Xj»1Grj + XisoW2i - Qi = Wsisg * Xjs1 G + Xis1 Qi)

When designing, load coefficients according to equations 6.14a, 6.15b, and 6.16b are applied. Refer
to the derivation in Appendix 2.
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K,(D2) =1 —sin(py) =1 — sind5 = 0.29

K,(D3) =1 —sin(p,) =1 — sin38" = 0.39

LC Earth pressue
KO(D3) _ 039 _
sLs-K | xo2) t1Togg 11=148
KO(D3) _ 039 _
sLsF | ko2 ‘! ogg 11=148
KO(D3) _ 039 _
sLs-Q | xo2) 0= ggg 10=134
LC Temparature
KO(D3) _ 039 _
sLs-k | xo2) 10 =ggg 100=134
KO(D3) _ 039 _
SLS-F |K0(D2) -0.60 = 029" 0.60 =0.81
SLS-Q 0
LC Surcharge
KO(D3) _ 039 _
sLs-K | xo2) 0 =ggg 100=134
KO(D3) _ 039 _
SLS-F | K0(D2) -0.75 = 029 0.75=1.01
SLS-Q 0
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Permanent loads:

(Refers to RKFM appendix 2, page 40)

Load

Nr YYsLs-K YYsLsF YYsLs-Q
1 | Egentyngd max 1.00 1.00 1.00
min 1.00 1.00 1.00
2 |Belaggning max 1.10 1.10 1.00
min 0.90 0.90 1.00
3 | Overfylinad max 1.10 1.10 1.00
min 0.90 0.90 1.00
4 | Jordtryck max | 1.48%) 1.485) 1.34%)
min 0.90 0.90 1.00
5 | Vattentryck max 1.00 1.00 1,00
min 1.00 1.00 1.00
6 |Stodforskjutning  max 1.00 1.00 1.00
min 1.00 1.00 1.00
7 | Krympning max 1.00 1.00 1.00
min 1.00 1.00 1.00
8 | Spannkraft max 1.00 1.00 1.00
min 1.00 1.00 1.00
Footnote:

®) Load coefficient page A3:182 is applied.
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Variable loads:

(Refers to RKFM appendix 2, page 40)

Nr |Load YYssk YYsisF YysisQ
Lastmodell LM 1 ;
9 |Boggiesystem 0.75/1.00 0/0.75 0
10 |Utbredd last 0.40/1.00 0/0.40 0
11 |Bromskraft 0.56/0.75 0/0.56 0
12 |Sidokraft 0.56/0.75 0/0.56 0
13 |Centrifugalkraft 0.56/0.75 0/0.56 0
Lastmodell LM 2 :
14 |Enstaka axellast 0.75/1.00 0/0.75 0
Typfordon EG A/B :
15 |Typfordon EG A/B 0.75/1.00 0/0.75 0
16 |Bromskraft 0.56/0.75 0/0.56 0
17 |Sidokraft 0.56/0.75 0/0.56 0
18 |Centrifugalkraft 0.56/0.75 0/0.56 0
19 |Temperatur 0.60/1.00 0.50/0.60 0.50
Vindlaster:
20 |Vindlast mot bro 0.30/1.00 0/0.30 0
21 |Vindlast mot trafik 0.30/1.00 0/0.30 0
22 |Overlast 0.75/1.347)| 0/1.017) 0
23 |Istryck 0.40/1.00 0/0.40 0
Footnote:

") Load coefficients according to page A3:182 is applied.
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Load combination. smart SLS-PERM :

Loadcase Permanent factor Variable factor

EGEN 1.00 0

BELAGG 0.90 0.20

JORD 0.90 0.58

STOD 0 0.34 = (1.0 x 0.34%))

KRYMP 0 0.34 = (1.0 x 0.34%))

PT-t0 0.84%) 0.16%)
Footnotes:

&) The effect of creep results in reduced stiffness; see page A3:43
%) Load case pretension varies from PT-t0 to PT-t2 ( = 0.84-PT-t0) is applied.

Load case

ICE

TEMP

Load combination. smart SLS-K-VAR :

( Load cases to consider : 6 / Variable load cases : 1)

Load case Permanent factor Variable factor
TRAFIK 0.75 0.25
BROMS 0.56 0.19
SIDO 0.56 0.19
OVER 0.75 0.59
VIND 0.30 0.70
ALT 0.60 0.40

Load case Permanent factor Variable factor
TRAFIK 0 0.75
BROMS 0 0.56
SIDO 0 0.56
OVER 0 0.95
VIND 0 0.30
ALT 0 0.60
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Load combination. smart SLS-K :

Load case Permanent factor | Variable factor
SLS-PERM 1 0
SLS-K-VAR 0 1

Load combination. smart SLS-F :

Load case Permanent factor | Variable factor
SLS-PERM 1 0
SLS-F-VAR 0 1

Load case Permanent factor Variable factor

EGEN 1.00 0

BELAGG 1.00 0.20

JORD 1.00 0.34

STOD 0 0.34 = (1.0 x 0.34'9))

KRYMP 0 0.34 = (1.0 x 0.341%))

PT-t0 0.84%) 0

TEMP 0 0.50
Footnotes:

10) The effect of creep results in reduced stiffness; see page A3:43
1) |oad case pretension PT-t2 ( = 0.84-PT-t0) is assumed.
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3.15.3 Accidental load combination

The accidental load case is also designated as exceptional load combination EXC according to SS-

EN 1990 section 6.4.3.3 equation 6.11a as shown below.

The accidental load case is denoted as Aq and consists of cable loss or impact load.

Esq =X2je1Grj + P+ A+ P11 Q1+ Nis1 W2 Ok =+

Yyexe: (Zjs1Grj+ P+ Ag+ izt Q)
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3.154 Fatigue load combination

Fatigue is considered according to SS EN 1992-1-1, 6.8.4 and 6.8.6, and SS EN 1992-2, 6.8 and
Appendix NN.

The risk of fatigue is checked using a simplified method, denoted as the A-method.
Load combination according to equation SS-EN 1992-1-1 section 6.8.3 equation 6.69.

In this load combination, the traffic load is considered to consist of UTM, whereby other traffic
loads are excluded.

Es =ZGk,j +P+y,,-Q, +Z‘//2,i “Qui Qe =¥WVumm '(ZGk,j + P+ZQk,i +Qp)

i>1 i>1 i>1 i>1

Permanent loads:

(Refers to RKFM appendix 2, page 42)

Nr | Load YYutm
1 |Egentyngd max 1.00
min 1.00
2 |Belaggning max 1.10
min 0.90
3 |Overfylinad max 1.10
min 0.90
4 | Jordtryck max 1.48
min 0.90
5 | Vattentryck max 1.00
min 1.00
6 |Stodforskjutning  max 1.00
min 1.00
7 | Krympning max 1.00
min 1.00
8 | Spannkraft max 1.00
min 1.00
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Variable loads:

(Refers to RKFM appendix 2, page 42)

Nr

Load

YYut™m

10
11
12
13

14

15
16
17
18

19

20

21

22
23

Lastmodell LM 1 :
Boggiesystem
Utbredd last
Bromskraft
Sidokraft
Centrifugalkraft

Lastmodell LM 2 :
Enstaka axellast

Typfordon EG A/B :

Typfordon EG A/B
Bromskraft
Sidokraft
Centrifugalkraft

Temperatur
Vindlaster:
Vindlast mot bro

Vindlast mot trafik

Overlast
UTM3

0.60

0.30

0.30

1.01
1.00
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Load combination. smart FAT :

Load case Permanent factor | Variable factor
EGEN 1.00 0
BELAGG 1.00 0
JORD 1.48 0
STOD - -
KRYMP - -
PT-t0 0.84 -
VIND - -
UTM - 1.00
OVER - -
TEMP - -

Load cases BELAGG, STOD and KRYMP are not fatigue loads, thus load coefficient 1.0 is

applied.

Load cases pretension is not a fatigue loads, thus load coefficient lowest load value of value is
assumed PT-t2 ( = 0.84-PT-t0) is applied.

Load case JORD is not a fatigue load, thus load coefficient highest load coefficient is applied.

Load cases TEMP, VIND and OVER are not fatigue loads, thus load is not considered.

During verification STR, the load case TEMP can be neglected according to SS-EN 1992-1-1

section 2.3.1.2(2).
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