RC slab bridge

Features:

1. Compact complete Input Receipt = Less than 100 pages.

2. Traffic evaluation (VLO) both in longitudinal & transverse direction simultaneously.

3. The use of Search Area means loads can be defined as Discrete loads, thus can be defined in
global X-Y-Z = No need to keep track of nodes, element, point and lines.

4. Smart combinations that permit Permanent & Variable factors.

5. Smart combinations the permit number of Load cases to consider.

6. The use of Slice Resultant Beams/Shells = Equivalent force associated to nodal forces in shells &
beams can be integrated.

7. Location of nodes forces can be given in table format with coordinates X-Y-Z = No need to keep
track of nodal number or elements.

8. The use Slice Data when retrieving Force/Moment in shell structures = Useful since reduces the
amount of result lines need to be retrieved in result report.

9. The use of Wood-Armer that permits use of skewed reinforcement.
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1.1 CONSTRUCTION TYPE

Slab bridge in one spann with end-shields and bearings.
Superstructure is assumed constructed using continous schaffolding and cast in one stage.
Superstucture is assumed divided in two part with a longitidunal dilation joint at center of bridge.

Future replacement of bearings is intended to be performed against temporary supports acting
against transveral beams at location of supports.

Foundation:

Foundation is carried out with point bearing steel piles. The piles are drilled vertically.
at least 500 mm into crack-fri rock.

The piles are assumed to be executed as RD-piles (or equivalent) with welded joints.
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1.2 MEASUREMENTS

1.2.1 Theoretical geometry
"Sketch"

PLAN

Overview
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"Sketch"

ELEVATION

"Sketch"

SECTION A-A
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DETAIL 1
Pile assumed hinged againts rock.

SECTION B-B

TOTAL PALLAND
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1.2.2 Simplified geometry calculations
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DETAIL 1
Cross section
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= applied with regard to possible tract adjustmenets.
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1.3 FOUNDATION

Foundation is performed using drilled point bearing steel piles RD $270 x 12.5 with topp plate and
permanently remaining drill bit (Symmetrix, DTH, ULTRA, MINICON or equvialent).

Support1l | Support 2
Section (track 22) 1230+457.4|1230+471.4
Level top of track +238.44 +238.49
Level bottom of track +238.24 +238.29
Level top of RC slab +237.64 +237.69
Level bottom end-shield +234.84 +234.89
Level bottom of bearing RC beam | +234.84 +234.89
Level top of pile +235.44 +235.40
Level rock +220.00 +220.00
Level bottom of pile +219.50 +219.50
Pile length ~15 ~15
m m
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1.4 CODE OCH TENDER DOCUMENTS

Document Ver. Name

TRVINFRA-00226 4.0 Bro och broliknande konstruktion, Allmanna krav

TRVINFRA-00227 4.0 Bro och broliknande konstruktion, Byggande

TRVINFRA-00229 2.0 Geokonstruktion, Administrativa regler

TRVINFRA-00230 2.0 Geokonstruktion, Dimensionering och utformning

TRVINFRA-00331 2.0 Bro och broliknande konstruktion, barighetsberékning

. i Betongkonstruktioner — Utférande — Tillampning av SS-EN

SS 137006:2015 136702009

AMA 23 - AMA Anlaggning 23

TDOK 2023:0125 1.0 TRVAMA Anléggning 23
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15 TECHNICAL SERVICE LIFE

Technical life span 20 years ( L20 ) for railing.

Technical life span 120 years ( L100 ) for all else.

1.6 MILJO

Exposure class accoring to TSFS 2018:57 section 5.3.2.3 and SS-EN 206-1. 1.

In TSFS 2021:57 figure 1.1 the road environment is defined, however does not act.
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1.7 MATERIAL

1.7.1 Concrete

C30/37 (fek = 30 MPa) - RC bearing beam
C35/45 (fe = 35 MPa) - all other parts
1.7.2 Reinforcement

Material coefficients see SS-EN 1992-1-1:

Vs 1,15 [SS-EN 1092-1-1, 2.4.2.4]
Vs fat 1,15 [SS-EN 1992-1-1, 2.4.2.4]
Vs Exc 1,0 [SS-EN 1092-1-1, 2.4.2.4]

Reinforcement K500-CT:

fyk 500 MPa [SS-EN 10080:2005]

Esk 200 GPa [SS-EN 10080:2005]

AoRsk 162,5 MPa [SS-EN 1992-1-1, Tabele 6.3N]
1.7.3 Steel pile

Steel pile RDT$320 x 12.5 with top plate and permanently remaining drill bit (Symmetrix, DTH,
ULTRA, MINICON or equvialent) with properties seen below.

Steel pile: S550 J2H ( fyk = 550 MPa)
Top plate: S355 J2 ( fyk= 345 MPa)

Concrete (inside):  C35/45
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1.7.4 Soil material

Ballast of makadam according to AMA DCH.31 (requirements of material see TRVINFRA-00019)
with thickness 0.6 m from bottom of track (minimum requirements see TDOK 2015:0198).

TRVINFRA-00230 tables A1-1 and Al-4 gives material properties ¢k = 45°, y = 17% :
Y = 11% and Ex = 50 MPa.

Under ballast:

Under ballast of blasted rock according to AMA DCH.15 with thickness 1.0 m is assumed
(minimum requirement 0.8 m according to TDOK 2015:0198).

TRVINFRA-00230 tables A1-1 and Al-4 gives material properties ¢k =45°y = 19% :
y =132% and Ex=50 MPa.

Backfill:

Coarse crushed blasted rock according to AMA CEB.524 is used to level of under ballast.
TRVINFRA-00230 tables A1-1 and Al-4 gives material properites ¢k = 45°, y = 20% ,

Y = 13% and Ex = 50 MPa.
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1.8 GEOTECHNICAL CLASS

Geotechnical class GK2.

1.9 SAFETY CLASS

Safety class according to TSFS 2018:57 chapater 2 table 2.1 and TRVINFRA-00227 section 7.1.2.

Geotechnical resistance: SK 2
Wingwall: SK 2
Bridge structure: SK 3
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1.10 TB OCH SPRICKKRITERIER

TRVINFRA-00227 section 5.3.2.1 states use SS-EN 206:2013+A1:2016.

Construction part Exposure class™ Life span max vctew | (3
Substructure
= Wingwall towards filling XC2/XF3 L100 0.50 1.0
= Wingwall from filling XC4/IXF3 L100 0.50 1.2
= Endshield towards filling XC2/XF3 L100 0.50 1.0
= Endshield from filling XC4/XF3 L100 0.50 1.2
= Bottom support beam XC2/XF3 L100 0.50 1.0
= Other parts parts support beam XC2/XF3 L100 0.50 1.0
Superstructure:
= Edge beam XC4/XF3 L100 0.50 1.2
= Bridge deck XC4/XF3 L100 0.50 1.2

Footnotes:

1) TRVINFRA-00227 section 5.3.2.3

) TSFS 2018:57 table 12.1

%) TSFS 2018:57 table 12.3

cancrete strength classes..
Construction part Concrete VClekv
Support beam C30/37 0.50
Other parts of bridge C35/45 0.40
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Design. parameters. low. corrosion sensitive. reinforcement (rebars):
Cmin.dur > minimum cover with regard to environmental impact
Cmin.b - minimum cover with regard to adhesion requirements

ACdev : execution tolerance

Cmin = MaX (Cminp:Cmingur; 10mm)  : SS-EN 1992-1-1 eq. 4.2
: SS-EN 1992-1-1 eq. 4.1, noted as BM on the drawing

Cnom = Cmin + ACdev

Construction parts Cmindur™ Cminb® Cmin  ACdev® C nom Wittt +)
Substructure
= Wingwall towards filling 20 20 20 10 30 0.40
= Wingwall from filling 25 20 25 10 35 0.30
= Endshield towards filling 20 20 20 10 30 0.40
= Endshield from filling 25 20 25 10 35 0.30
= Bottom support beam 20 20 20 10 455) 0.40
= QOther parts parts support beam 20 20 20 10 30 0.40
Superstructure:
= Edge beam 25 20 25 10 35 0.30
= Bridge deck 25 20 25 10 35 0.30
mm mm mm mm mm mm
Fotnotes:

1) TSFS table 12.1

2)  SS-EN 1992-1-1 section 4.4.1.2 table 4.2
8) SS-EN 1992-1-1 section 4.4.1.3

4)  TSFS table 12.2

%) TSFS chapter 12 section 28 ki= Cmin + 15 mm when casting against building foil.
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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 2:2-4
page 2:5-13
page 2:14-19
page 2:20-24
page 2:25
page 2:26-29
page 2:30-32
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2.1 GENERAL

Bron &r en slakarmerad plattbro med &ndsk&rm som tillverkas rak.

Bron grundlaggs pa borrade spetsburna vertikala stalrorspalar. Dessa forutsétts ledat anslutna i

berg.

Tva olika systemberakningar ett betecknad primért (6verbyggnad) statiskt system och sekundér

(palelement).

The bridge is a reinforced concrete slab bridge with end abutments, constructed straight.

The bridge is founded on drilled steel piles. These are assumed to be hinged against rock.

Two different system calculations, one designated primary (superstructure) static system and

secondary (pile element).
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2.1.1 Primary analysis (superstructure)

The superstructure is divided by longitudinal expansion joint at centre. However, this does not
apply to the substructure.

Edge beams are not considered to contribute any stiffness, but only as load.

Wingwalls are not modelled in the static model; they are considered statically inactive in the
vertical plane. This is because stiffness in vertical direction is considered negligible due to
cracking. Minimum reinforcement is used to limit the crack width. Wingwalls are replaced with
line loads in the static model.

Traffic load evaluation is performed using the FEM-program function Moving Load Analysis.

The bridge deck and abutments consist of high-node shell elements (QTS8). These shell elements
are modelled with isotropic material properties corresponding to uncracked concrete in all areas
except for the bridge deck locally over each transverse beam. In this area, orthotropic shell
elements without stiffness in the transverse direction are used. This is because the transverse
beams replace this stiffness.

Transversal beams at supports are modelled as 3D beam elements (BMX21). These beam
elements are modelled with isotropic material properties corresponding to uncracked concrete.

To achieve correct load distribution in the bridge deck, the fixed bearing (TF) at support 2 is
replaced with a movable bearing (RX). The unilaterally movable bearing (TE) is also replaced
with an all-sided movable bearing (TA).

Attachments:

Attachment | Name

Input receipt

Results bearing forces

Results bridge deck incl. end-shield
Results transversal beams at supports

N

w

o
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2.1.2 Secondary analysis (steel piles)

See separate presentation, pile design.

File : A2 Static system
Datum : 2026-03-10
Tid : 08:35




Status : Page:
Part A — CALCULATION ASSUMPTIONS A2:5

RC slab bridge Date : Created :

2.2 SKETCH SYSTEM ANALYSIS

There are 2 static systems. The primary (superstructure) and secondary (pile elements).
The secondary static system is described in calculation section B (Foundation).

This section only describes the primary static system.

To describe geometry first POINTS are defined.

Beam elements are defined by applying attributes to LINES.

Shell elements are defined by applying attributes to SURFACES.

Attached pictures are retrieved from graphical sketches generated by FEM-programof POINTS, LINES
and SURFACES.

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

All LINES need to describe SURFACE are found in attachment 1.
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Overview 3D
Geometry
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2.2.1 Geometry : POINTS
P18 P28 ,P38.P48 .P58 P68 P78
P17 P27 ,P37,P47 P57 P67 P77
P16 P26 ,P36,P46 P56 P66 IP76
P15 (P25 |P35,P45 P85 P65 P75
P14 P24 .P341P44 P54 P64 P74
(P13 P23 ,P33,P43 P53 P63 P73
P12 P22 P32, P42 P52 P62 P72
P11 P21 P31,P41 P51 P61 P71
P10 .P20 ,P30.P40 .P50 P60 .P70
Bridge deck
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End shield - support 2
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2.2.2  Geometry : LINES
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Bridge deck
Longitudinal lines
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1110 1191111120113 11141115

. 1100 110111021103 1104 1105 |

Bridge deck
Transversal lines

File : A2 Static system
Datum : 2026-03-10

Tid : 08:35




Part A — CALCULATION ASSUMPTIONS

RC slab bridge

Status : Page:
A2:11
Date : Created :

IL190

L200

L100

IL191

\%01

\Q

2

L103
\,u<

L105
L192

1193

L194
¥_02 =

End shield - support 1

L210

L220

L180

L211

\L<221

\Em

L196
L205
\gsz
w;ﬁ
\EM
1212
e L185
1213
1214
¥.22
L215
L2743
wm
L216
L225

End shield — support 2
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2.2.3  Geometry : SURFACES
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» sz20 || T
510 =30 | 540 S5 560

Bridge deck

File : A2 Static system

Datum : 2026-03-10
Tid : 08:35




Part A — CALCULATION ASSUMPTIONS

RC slab bridge

Status :

Page:
A2:13

Date :

Created :

~_
~_
™~
-
-
.
~.
w
-~
S
w
~J
o
~ "
~_ %
[\%]
\\
~.
.,
.

End shield — support 1

.\\‘
\\\
. -
.
w
o
hut 4
w
<o
o
~
~ g
-~
~ N
L
.\\\
s
~

End shield — support 2

\\\
\‘..
~
)
~
~
~
w ~.
~ .
A= ~ \\
v
w
~
w
.
~
s ~
™
w
S ~
\.\ (8]
\-\
~
~
RNy
.
~
<
.
“
“-\‘.
~—
~
\\
~
~
\\
n ™
@ .
B ~
~
.
w
™
w
™~
-
~
~
~ 4
™~ 3]
S
~
~
~
\-.
~
~

File : A2 Static system
Datum : 2026-03-10
Tid : 08:35




Status : Page:
Part A — CALCULATION ASSUMPTIONS A2:14

RC slab bridge Date : Created :

2.3  CROSS SECTION PROPERTIES

There are 2 different types of constructions — shell elements and beam elements. Geometric
properties are applied to these.
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2.3.1 Shell element

Principle figures of geometry associated to shell elements ("Thick shell” / QTS4) are seen below.

Thickness (T

3

Modal Line

Local Surface
(Element) Axes

: :fEcc:erdric:'rty [e] +ve

PlaterShell Centre-Line
(Bending Plane)

Varying thickness in shell element is handled using ”Function variation”. This makes it possible

to create a function f(u,v) as seen below.

flu, v)
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Local coordinate system (u,v) according to sketch below:
<
Lo lj- g
- L" X r i
i -;" : Lo Lee z(+)
:.‘ ".;.' : - :. - - e b ui+}
e $ Lo 'H- ’
) .
“f
Surface geometry . :
Attribute t ez Remark
t=0.95m 0.95 0 Bridge deck
t=0.60m 0.60 0 End shield
- m m -
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Bridge deck:
End shields:
[ - Jis I__. . ) [
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2.3.2 Beam elememts

Principal sketch of geometry associated to 3D beam elements ( ”Thick beam” BMX21) are seen
below.

Beam Centroid
(Bending Plane)

Offset -ve }— i A
| Beam Local

Nodal Line (Element) Axes

Transversal beam (TVB) is added at both supports .

‘E‘L’x ~

Overview
Transversal beams
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Geometric Line >
Analysis category |30
Definition
(@) From library | calculator |Parametric Sections w
(O Enter properties Rectangular Sections v
{1:TVB (RSS D=1,1 8=1) w
Rotation about & Mirrorad
centroid © about s | NOME
52 108%,
F 4
Y
Reinforcement (only used for RC design checks)
Nane e
23
ezorigin Centroid | eyorigin Same as & -
Valuo |
Cross sectional area (A) LA
Second moment of area about y ans (lyy) 0110977
Sacond moment of area about 2 aws (lzz) 0.0916667
Product moment of area (lyz) 0o
Torsional constant (J) 0,165401
Effectiva shear area in y direction (Asy) 0.916775
Effective shear area in z direction [(Asz) 0.916757
Eccentricity in y direction (ey) a0
Eccenincity in z direction (ez) 01
Visualise... Tapering >> Section details...
I =
Name | TVE it

File : A2 Static system
Datum : 2026-03-10
Tid : 08:35




Status : Page:
Part A — CALCULATION ASSUMPTIONS A2:20
RC slab bridge Date : Created :
2.4 MATERIAL

Material properties seen below are to be used for all parts.

Concrete C35/45: Ecm = 34 GPa

e Shell element a location of transversal beam at supports (TVB) — orthotropic weightless
concrete C35/45

e All other shell elements — isotropic concrete C35/45

e Transversal beams (TVB) — isotropic concrete C35/C45

Remark
The orthotropic shell elements are used to avoid considering stiffness and weight in the transverse
direction when already included in the transversal beams.
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2.4.1 Material: Isotropic concrete C35/45
E = 34.10° MPa
Elastic
[ ] oynamic properties Value
[] Thermal expansion Yo.ung's modulus 34066
Poisson's ratio
Mass density
Coefficient of thermal expansion 10,0E-6
Name | €35/45 isotrop w (%)
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Qverview

Entity: Material
Component: E (Units: N/m?)

B 34,0E6

Material C35/45 Isotropic
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2.4.2 Material: Orthotropic concrete C35/45

The orthotropic concrete has negligible stiffness in the transverse direction (Y-direction). The
negligible stiffness is modelled as Ecm/1000. The material is also modelled as weightless. The
material is used locally over the transverse beams (TVB) in order to ensure that the weight and
stiffness of the bridge deck are not considered for either shell elements or beam elements.

The material is applied only to shell elements within an area of 1.0 m at each support line.

Ex=34-10° kPa

E, = 34-10° kPa

Orthotropic

[ ] Piastic [ ]creep

Elastic

[ |pamage [ | shrinkage

DViscous

=
o
ol
75}
m

Model |5 - Thick

Value

¥

[ Thermal expansion

[] pynamic properties

Young's modulus x

Young's modulus y

34.0E6
JM.0E3

Shear modulus xy

Shear moduilus yz

Shear modulus xz

14.0E3

I
14.0E6

Poisson's ratio xy

Angle of orthotropy

Mass density

1.0E3
0.0
1.0E3

Name | C35/45 viktlos ortotrop

File : A2 Static system
Datum : 2026-03-10
Tid : 08:35




Part A — CALCULATION ASSUMPTIONS

RC slab bridge

Status : Page:
A2:24
Date : Created :

Entity: Material
Component: Ey (Units: N/m?)

B 34.0E3

Qverview

Material C35/45 Orthotropic
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2.5

BOUNDARY CONDITIONS

In the static model, the following boundary conditions are applied at the position for each layer.
The selection of boundary conditions provides correct load effects when determining load effects

in the superstructure.

Bearing | X:movement | Y:movment | Z:movement
TA Free Free Fixed
TF Fixed Fixed Fixed
RX Free Fixed Fixed
RY Fixed Free Fixed
Table
Definition bearings.
- L"/.

267

< PB6 |
AP <

FRX

File : A2 Static system
Datum : 2026-03-10

Tid : 08:35




Part A — CALCULATION ASSUMPTIONS

RC slab bridge

Status :

Page:
A2:26

Date :

Created :

2.6 MESH

2.6.1  Shell element ( QTS8): linear

Bridge is modelled using shell elements.

High node elements are chosen ( ”Thick shell” / QTS8 ) to limit the number of elements while

maintaining accuracy.

Type X-divisions y-divisions
Element 1 x 2 1 2
Element 1 x 4 1 4
Element 5 x 2 5 2
Element 5 x 4 5 4
Element 14 x 1 14 1
Element 14 x 2 14 2
Element 14 x 4 14 4
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End shields:
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2.6.2 Beam element (BMX21) : linear

Studied bridge uses beam elements (” Beam element” / BMX21) for support beam.

End release: |End release:
Typ Divisions | Start End Structure
Element 2 2 None None TVB
Element 4 4 None None TVB
Tvarbalkar (TVB) :
]
o X
\N-.__. L"
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2.7 SEARCH AREA
Discrete load can be applied to structure as geometrical load areas, termed Search Area.
2.7.1  Search area : Superstructure
fu
Hd
3 -:L-I-_-Li At i ] .[Il——!
i '1
R
L
I i
N i
SRS f
DN
i . .-I | ! | i { | {
e i
. M ‘
-.1 | Bha B {
Lo
L]
L ]
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2.7.2 Search area : End shield 1
} L]
. - Syt | »
G _Y i.'.
? i E
L s! Sl
. ]
% . @
"
| F S |
o .': - S
; T
] -. C o
s o e
o e
i; £ - ".___I‘\...
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2.7.3

Search area : End shield 2
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3. LOADS
3.1 DEAD WEIGHT page 3:2-10
3.2 BALLAST page 3:11-12
3.3 EARTH PRESSURE page 3:13-40
34 SUPPORT SETTLEMENT page 3:41
3.5 CREEP page 3:42-45
3.6 SHRINKAGE page 3:46-49
3.7 TRAFFIC LOAD page 3:50-80
3.8 BRAKING LOAD page 3:81-94
3.9 LATERAL LOAD page 3:95-96
3.10 CENTRIFUGAL FORCE page 3:97
3.11  WIND LOAD page 3:98-101
3.12 SURCHARGE page 3:102-115
3.13 TEMPERATURE page 3:116-120
3.14 IMPACT MISS ALIGNMENT OF PILES page 3:121-123
3.15 LOAD COMBINATIONS page 3:124-136
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3.1 DEAD WEIGHT
kN
Ve = 25-—3 . concrete
m
File : A3 Loads
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3.1.1 End shield

Load case : EGEN 1

Structural loading : Body ovforce

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

Component Value
Linear acceleration in X 0.0
Linear accelerationin'Y 0.0
Linear acceleration in Z -10.0
Angular velocity about X axis 0.0
Angular velocity about Y axis 0.0
Angular velocity about Z axis 0.0
Angular acceleration about X axis 0.0
Angular acceleration about ¥ axis 0.0
Angular acceleration about 7 axis 0.0
Name | EGEN 1 v | B @
File : A3 Loads
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RC slab bridge

Bridge deck

3.1.2

L.oad case.. EGEN.2

Structural loading : Body force

m
52

Linear accelerationin Z (a;) : -10

Overview 3D
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3.1.3 Edge beam incl. railing

On each edge beam a fictive line load is applied as seen below. The load includes railing.

kN .
Pracke = 0.5— : railing

> D, = Pracke + Pxp = 0.5%” +0.40m - 0.60m - 25% = —6.5%\'

Global Distributed X

Analysis category | 3D

O Total (®) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction 0.0
ZD[FECtOn .......................... _E.E ...........................
Moment about X axis 0.0
Moment about Y axs 00
Moment about Z axis ___EI:_[I
Name | EGEN 3 S =eli)
File : A3 Loads
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Overview 3D

Remark

RC slab bridge
3 2

The effect of eccentricity (xyp = 1.35 m) according to page A3:35 is not considered. Considered

negligible.
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3.14 Wingwalls
All wingwalls are considered identical (.. L =3.1m).
P, = —=71kN : page A3:35

Load is distributed along height of end shield (.. hs = 2.4 m).

B,  71kN kN
Pz hs 2.4m m
Global Distnbuted *
Analysis catagory ' ‘;.;D
() Tatal (@) Fer unit length
Component Value
X Direchon 00
¥ Duechon 00
Z Direchion -30,0
Moment about X axis 00
Moment about Y axis 00
Moment about £ axis 0.0

Name | EGEN 4

|2 an
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3.1.6

Summary dead weight ( EGEN )

Basic load combination EGEN :

Load case Factor

EGEN 1 1.00

EGEN 2 1.00

EGEN 3 1.00

EGEN 4 1.00
File : A3 Loads
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3.2 BALLAST

Minimum thickness ballast 600 mm. Track longitudinal inclination 0.3% and deck 1.0% to

dewater deck, will result in varying ballast thickness as seen below.

L=14m+140m+14m=16m - (1.0% —-03%)-L=0.12m
kN
kN
Jpallast1 = 20$ -0.60m = 12kPa

kN
Apallast.2 — ZOm -0.72m = 14kPa

Load case : BALLAST

Structural loading : Discrete 4 node patch
Surface load (q.): -14 kPa — -12 kPa
Search Area : Brobana

Loads outside search area : Include full load

Patch X

Analysis category ‘ 3D |

Patch type
[:JB node patch @4 node patch (:J Multi-patch E:) Straight [31 Curve ED Multi-straight

Load direction Projection vector Patch load divisions

Ox @z Project in load direction [«] Use default

Oy  (OXz global Project for prestress Number of divisionsin [

) Patch :

(:) —— X component | 0.0 Number of divisionsiny Y

(_)Patch y

() surface normal Y component | &%

() %¥Z transformable Z component | 1,0

X | Y z Load
I ... RN, .. WO SY..... LS A ... SO
3] 8. 225 00 120
4 | -8.1 [ 225 0.0 -14.0
Name | BALLAST v| = (23)
File : A3 Loads
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3.3 EARTH PRESSURE

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

(pk=45o
_ kN
Y= 20—3
kN
y = 10—3
X, :i.n.fgi.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.

Ympz =10 : see TSFS chapter 38 table 38.3 for M1

tan45°

tan
i) = arctan( 10

Ym.D2

- @, = artctan ( ) = 45°

Ky, =1 —sin (¢,) = 0.29

K, = tan? (45° - %) =017

K, = tan® (45° + 21) = 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

tan tan45°
- Pg = artctan APk = arctan
Y 1.3
m

):38°

K, =1 —sin(¢,;) = 0.38

K, = tan? (45° - %) = 0.24

K, = tan® (45° + 2F) = 420

File : A3 Loads
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Ko =1- Sin((pd)

Pa

K, = tan?(45° — 7)
K, = tan*(45° + %)
Qd Ka Ko Kp Metod
(38°) | (0.24) | (0.38) | (4.20) |D3
45° 0.17 ]0.29 5.82 D2

During design earth press coefficients associated to method D2 will used applied, however the
load coefficients are adjusted according to verification, see section 3.13.1.

h, = 0.60m

H =2.80m

kN
Quito (5) = Koy -5 =029-20—7-s(+) = s(+) - 5.8kPa

File : A3 Loads
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3.3.1 Load against abutment 1

Qvilo (Om) = OkPa

Gvito (0.6m) = 3.4m - 5.8% = 4kPa

Qoito (3.4m) = 3.4m - 5.8% = 20kPa

L.oad.case.. JORD.1
Structural loading :
Surface load (gx):

Search Area :

Loads outside search area :

Patch

Discrete 4 node patch
+4 kPa — +20 kPa
End shield 1

Include full load

: level bottom of track

- level top of end shield

: level bottom of end shield

Analysis catagory ET
Fatch type
(_)8 node patch  (@)4 node patch () Multi-patch () Straight jcuve () Mult-straight
LS gy Projection vector Fatch load divisions
@x Jz : . [ usa defaut
Y L X Number of divisions in
Patch x .
" )Patch y ¥ component Number of dvisionsiny !
") Surface normal Y component
Z component
x ' X | z [ toad |
1 100 235 235 20,0
- e 35 235 200
3 -10.0 -15 045 40
4 -10.0 225 0.45 40
Name | JORD 1 : (13)
File : A3 Loads
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3.3.2 Load against abutment 2

Qvilo (Om) = OkPa

Gvito (0.6m) = 3.4m - 5.8% = 4kPa

Qoito (3.4m) = 3.4m - 5.8% = 20kPa

Load case : JORD 2

Structural loading : Discrete 4 node patch
Surface load (gx): -4 kPa — -20 kPa
Search Area : End shield 2

Loads outside search area : Include full load

Patch

Analysis category | 3D

: level bottom of track

- level top of end shield

: level bottom of end shield

Fatch type
()8 node patch (@4 node patch () Multi-patch () Stralght () Curve ") Multi-straight
Load direction Projection vector Patch load divisions
% )z ad direct [«] Usa default
JY LIXYZ Project for prestres Number of dwisions in
I Patch x
O Patch y X component Y Number of dvisionsiny |
") Surface normal ¥ component
£ component
] X 1 Y [ Z [ Load
1 10,0 225 235 -20,0
i 10,0 -3.5 235 20,0
3 100 -3.5 045 40
4 10.0 225 0.45 40
Name | JORD 2 = (14)
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3.3.3 Load against wingwalls

Design software K2.002 is used to determine earth pressure against wingwalls according to
Cullman’s theory. All wingwalls are assumed to have same length (L = 3.1 m).

A load increase due to wind and lateral load is considered.

L,=3100 1400

h2= 1400
200

1700

sl
13
ha= 400
| h3=3100 |

hs

S

Load is distributed over height of end shield (.. hs = 2.4 m).

Higrq = 55kN
MjOT‘d = 70kNm

_B5kN _ __kN
Niord = 5 2m = %7

_ 70kNm _ __kNm
ord = am = 07

: see page A3:34
. see page A3:34
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Objekt:L=3.1m

TEORI

Vid bestéamning av dimensionerande lasteffekt i vingmur tillAmpas Culmans metod for
bestamning av lasteffekt av jordfylining. Detta sker da Rankine’s metod

inte ar fungerar i brunten slant.

Vid bestamning av éverlastens bidrag tillampas dock Rankine’s metod. Vid kontroll
tilampas lastspridning (1:N) genom fylining. Vanligen &r N = 1 dimensionerande for laga
vingmurar men bor kontrolleras.

Lasteffekten fran jordfyllning och dverlast adderas trots att brottvinkel (a) kan variera
mellan dem. Denna férenkling anses dock péa saker sida.

PRINCIPFIGUR

Statiskt overksam
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hslant
p
w
hmu PJGI’d Pjord
T T o
! }
Typ1 Typ2
Qprer=0) (Que 7 0)
Culmansmetod
(TiEmpasfor best&mning av jordtryck.)
p@ver
qt‘nver
s 7 b over
Lutning 1:N /
h
q@\re_(_)
| L
| D
over
. X) = =
y (X) l Fover ) b sver + 2h/N
kfj

P@ver(x)= Ko‘qéver(x)'( Z@k - Zk )

Overlast i friktionsmaterial enligt Rankine
(Timpasfor be stimings av overslast.)
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INDATA
Geometri :
Ly =31m L, = 0.5m
hy = 0.4m hy = 1.4m
t; = 0.40m ty = 0.40m

Vinkel vinge-ramben pé baksidan :

Vinkel vinge-véghankskron pa baksidan :

Awvstand till brytpunkt for effektiv hojd :

Material :
. kN
Jordmaterial : Yjord = 20—3
m
Yjord.uLs = 131
kN
Betong : = B—
Tptg 3
m
Laster :
Overlast :
4.250kN kN
. = 1.6—— =250-—
Péver 6.4m m
bgyer = 3.:0m — (0.7m - 0.2m) = 2.5m

Ystart = 2-12m

N=1

Yover.uLs = 1.67

Yover.sLs = O

hg = 3.1m hy = 0.4m
t3 = 0.60m

w = 90°

6=1°

a = 0.80m

Ky = 0.29

Yjord.sLs = 1.0

Ky = 0.17
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BERAKNING

Lastintensitet av jordtryck enligt Culmans metod :

0 hg
Niva overkant vingmur :  murg(x) = linterp{| L2 |,| h3  |,x
L) (hg=hy

hg—hy —hy

[( 0 0
Niva underkant vingmur : mury(x) = linterp (L ]( jx}
1

Vingmurens héjd : hrur(¥) = murg(X) — mury(X)

0

hjant(X) = linterp Lo || 0 |,x

Sléntens hojd :

Friktionsvinkel: ¢ = asin(l - KO)

Lutning hos sléanten ned till dverkant vingmur maétt vinkelratt mot vingen :
hy
= atan| —————
g {(Ll - Lz)tan(e)}

Vertikallast for brottfigur typ 1 ( = brottlinje i slént ) :

hmur(x)~sin(% - a) Viord
Wy = hmur(x)-sin(% - oc)- hmur(x)-cos(% - oc) + (o~ p) . 12

Vertikallaster for brottfigur typ 2 ( = brottlinje hamnar ovanfér slant ) :

) . hsla'lnt(x)2 ¥jord
Wy = | (hmur0) + hgant() 'ta”(E_a)_ tn(B) | 2
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Vilojordtrycksresultant enligt Culmann under inverkan av jordlast :

(%)
Po= |Wiord €Wy i (hypyye(x) + Bypsng(x)) tan(90° ~ ) < %

‘i.R'j ord & W3 otherwise
Paktiv < “'jurd'ta't{ o-9)

K,

Fvilo  Paktiv g

Utvardera storsta last av jordtryck genom att kontrollera N, antal vinklar mellan ¢ och 90 °.

PjOI'd = N(] « 20st
90° —
Aac —F
N, - 1
xx <— D

Poax ¢ Pols.a)
for 1€2..N,
o« o+ Aa
Pyilo ¢ Po

if Pyilo > Pmax

Pax < Pyilo

OIT_IIEIX{_D'I'

Snitt dar jordlast bestams ( totalt 10 st)

Li-Lo
sz 5
1 2
x=10 §L2 §L2 L2 L2+AX L2+2~AX L2+3~AX L2+4~AX L2+5AX Ll

Skapa funktion for resultatet av de 10 st beréaknade snitten :

Pyilo (¥ = Ispline(Pjord,x)
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Lastintensitet for overlast i friktionsmaterial enligt Rankine :

Niva 6verkant belastningshéjd mot vingmur

Yslut = Ystart + L1-sin(6)

Ystart T Yslut
Ymitt = — 5

Zstart = N3 —N '(ystart - 0-5b6ver)

Zg|yt = hg - N'(yslut - 0'5b6ver)

00 = lint [0 j Zstart
Zg(x) = linterp , ,X
Ly Zslut

Niva underkant vingmur :

) 0 0
Z k(¥ = linterp Ly '\ hg—hy —hy , X

Effektiv bealstningshdjd mot vingmur : hgyer(X) = Zgr(X) — Zk(X)
Skérningspunkt mellan zsk(x) och z yk(X) :
Xskar = 0-SL1

Given

Zok( Xskar) = Zuk(%skr)
Xskar = Find(xskér)
Belastningldngd mot vingmur :

Lover = if(Xskéir > Ll’Ll»Xskér)

vaer
Xstart = Om Xmitt = Xslut = Lover

Vertikal lastintensitet p& niva dar lastspridning 1:1 belastar vingmur :

dgver(s) = |OkPa if s> Lyyer
Psver

otherwise
X
2'[ystart + (yslut - ystart) L_l}

Lastintensitet mot vingmur :

Pover = Ko daver(¥ -Ngyer(¥)
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Snittkrafter jordtryck + &verlast :
Ly L1
Hjord = J Pvilo () ds M’jord = J (s =) -Pyilo(s) ds
X X
Hlbver = OkN if x> L@VGI’ Mrbver = OkNm if x> L@VGI’
Lver Lgver
J Pover ds J (s —X)-Pgyer ds  otherwise
X

X

Lastkombinering - Lk ULS och LK SLS :

Snittkraft i frontmur for inspanningssnitt

N'ULS front = (A'l'ljr’jord.ULS'H’jord("zom) + Wsver.ULs H gver( x=0m )) -sin(w)
3
MULS front = H'I'Ur’jord.Ul.S'l\’Ijord( x=0m ) + YWgver ULS M gver( x=0m ) + N ULS.front >

N'SLS front = (ﬁfﬂr’jord.SLS'Hljord( x=0m ) + 1Wgver SLH gver( x=0m )] -sin(w)

3
M'SLS front = A'I'Ur’jord.SLS'M’jord( x=0m ) + TWgyer SLS"M gyer(x=0m ) + N'g1 g front 53

Snittkrafter i vingmur :

QuLs = " jord.uLS Hjord + YV ver.uLs H éver

M’ULS = "W jord.ULS M'jord * YV 6ver.ULS M 6ver

M’SLS = YV jord.SLS M jord + TV 6ver.ULS M bver




Vingmur jarnvagsbro

PROG K2.003 /2002-01-30 ( TO73)

Sida A3:27

Berakning av effektiv hojd :

Ah = hg—hy—hy

Niva 6verkant effektiv vingmur :

om 1 (h3—My
L2 h3 —hy
Nivag (X) = linterp , ,X
L1 ) (h3—hy
Niva underkant effektiv vingmur :
0 i-Ah
1
Nivé,(x) = linterp Li-Lp |, ,X
L Ah
1 Ah

Effektiv hojd vingmur:  hap(X) = Nivég(x) — Nivéd,(X)
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Dimensionerande snittrafter ( Lk ULS och Lk SLS ) férdelade pa effektiv hojd :

Snittkraft i frontmur for inspanningssnitt :

Hef = hef (Om)

N'U LS.front
NuLS.front = Hef

M,U LS.front
MyLs.front = Hef

N'SLS.front
NsLs.front = Hef

M'SLS.front
Ms| s front = Hef

Snittkrafter i vingmur :

QuLs MuLs M'sLs
QuLs® = +—= MyLs(® = —— Mgy o(S) = ——
uLs® = 1 ULSYY = 2% SLS™T T her (9
Egenvikt vingmur :
b-14
t(x) = to— .
¥ =1t 0 X

AX) = hyur(X)-1(x)

Vegen = thg'JO A(X) dx

Ly

Megen = thg’JO A(X)-s dx
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RESULTAT

Mellansresultat :

Dimensionerande friktionsvinkel tillhérande K : ¢ =45.°
Lutning hos sléanten ned till dverkant vingmur matt vinkelratt mot vingen : B =84.°

Belastningsyta for overlast :

X Zsk(X) zu(X) y (Xx) Snitt
0 2,230 0 2,120 Vingrot
1,550 2,203 0,650 2,147 0.5L sver
3,100 2,176 1,300 2,174 L sver
m m m m -

Utvérdering av jordtryck + dverlast samt tilhérande farligaste brottvinkel redovisad i tabellform :

X P jord o tillh P sver

0 28 66 38
0,17 26 66 37
0,33 25 66 36
0,50 24 66 34
0,93 21 66 31
1,37 18 66 28
1,80 16 66 24
2,23 13 66 21
2,67 11 66 18
3,10 9 66 15

m kN/m grader KN/m
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Utvérdering av jordtryck + dverlast i diagramform :

Lastintensitet - p (x)

40,

(S
~~
p
X
10r
0 1 1 1
0 1 2 3
x [m]

eee Jordtryck
eee Overlast
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Uvardering av snittkrafter tillnérande jordtryck + overlast i diagramform :

Tvarkraft - H'(x)
100 T T T

[kN]

40 7]

20~ .

X [ m]

g&8 Jordtryck
ese Overlast

Moment - M'(X)
150 T T T

100,

[kNm ]

50

g&8 Jordtryck
eee Overlast
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Uvardering av dimensionerande snittkrafter for Lk ULS och Lk SLS i diagramform :

Tvarkraft - Q'(x)

300 T

200

[kN]

100

g2 Lk ULS

Moment - M'(X)

300, T T T

200

[kNm ]

100,

g2 Lk ULS
eeo Lk SLS
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[m]

Uvardering av effektivhojd i diagramform :

Effektiv hojd
A
e
0 1 1
0 1 2
x [m]

s Effektiv hojd h(x)
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Resultat :

Resulterande snittkrafter fér vingmur inspanningssnitt :

H'jord(O-m) =55-kN

H gver(0-m) = 8L-kN

M'jord(O-m) = 70-kNm

M’ yer(0-m) = 107-kNm

Dimensionerande snittkrafter i frontmur for inspanningssnitt for delade pé héjden Hes = 2.365m

NuLs Muis Nss Mags
88 141 23 37
kN/m kNm/m kN/m kKNm/m
Dimensionerande snittkrafter i vingmur :

X Quts Muis Msis t(x)

0 88 115 30 0,400
0,17 83 103 27 0,400
0,33 78 93 24 0,400
0,50 74 82 21 0,400
0,93 62 58 15 0,400
1,37 49 38 10 0,400
1,80 37 22 6 0,400
2,23 25 10 3 0,400
2,67 13 3 1 0,400
3,10 0 0 0 0,400

m kN/m kKNm/m kKNm/m m
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Egenvikt vingmur :

Egenvikt ger upphov till en trianguldr linjelast med storsta intensiteten enligt nedan :

Vegen = 71kN
Megen

Xp = —— —
Vegen

Last vinkelrétt mot frontmur / ramben av egentyngd + jordtryck + dverlast :

Egenvikt ger upphov till en trianguldr linjelast med storsta intensiteten enligt nedan :

6 .
Pegen = Megen 5 -sin(w)
Hef

Jordtryck + 6verlast ger upphov till en reaktangulér linjelast med intensiteten enligt nedan :

) Hfjord(om) cos()

jord = 7

J Hef
H5ver(0m)

Pover = —H—~cos(w)

ef

Megen = 96-kNm

Xtp = 1.35m
kN
=103-—
Pegen m
kN
. = _0—
Pjord m
kN
N 0—
Pover m
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L.oad case... JORD.3:1
23 kN
Py m
kNm
m, = +30——
m
Global Distributed x
Analysis category | 3D
() Total (@) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction -23.0
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis 0.0
Moment about Z axis 30,0

Name | JORD 3-1

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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RC slab bridge

AV Hs.oug_wq&
AYaV: 0014
»‘s.l.?!ﬂ.«!\_’
(5 XS XS NY IS
h!.r.«.h«%hhé‘
AN XX 0

Q

A Hsr#sui&

Overview 3D

File : A3 Loads

Datum : 2026-03-11

Tid : 13:46
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Load case.;. JORD.3:2
23 kN
Py m
kNm
m, = —30——
m
Global Distributed X
Analysis category | 3D
() Total (@) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction -23.0
Z Direction 0.0
Moment about X axis 0.0
Moment about ¥ axis 0.0
Moment about Z axis -30.0

Name | JORD 3-2

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Overview 3D

File : A3 Loads
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3.34 Load combination earth pressure: JORD

Basic load combination JORD :

Load case Factor

JORD 1 1

JORD 2 1

JORD 3-1 1

JORD 3-2 1
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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3.4 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.

When designing superstructure, the effect of support settlement is not considered.

Not when designing piles support settlement is movement occurs. No associtating load effect

arises in piles.

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.5 CREEP

Total creep is determined according to SS-EN 1992-1-1 §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.

The effect should be considered in the serviceability limit state according to SS-EN 1992-1-1
I§f2tr3ns2 .izs(éz).ne, a gradual crack development may be applied according to SS-EN 1992-1-1 85.4(3).
The effect does not need to be considered in the ultimate limit state according to SS-EN 1992-1-1
I§f2tr3ns2 .izs(ggne, a reduced stiffness may be applied according to SS-EN 1992-1-1 85.4(3).

to = S5days

t; = 120 years

Creep is determined using program PROG A001.
Forb=575mand t=0.95m —> ¢(t;,t,) =194 according to page A3:45.

Creep value ¢(tq,ty) = 1.9 is used on all structural parts on safe side.

GC
gcc(tl’to) = (P(tpto) E_

c

The effect of reducted stiffness according SS-EN 1992-1-1 5.8.7 is considered as see in table
below.

system — - f.

Last 0 f
Permanent 1.9 0.34
Variable excl. Temperature 0 1.00
Temperature 0.3* 0.77

* = According to swedish praxis.

Remark.

TRVINFRA-00227 section 7.2.1.1.2.4 states no reduction is permissible for uneven temperature
variation over height of cross section is permissible. This since variation has very short duration
(only over a day).

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Objekt: Overbyggnad

Betong ( C30/37, C35/45, C40/50 och C45/55): BTG = "C35/45"
Relativ fuktighet : RH = 80%
Tvérsnittetsbredd : b =7.5m
Tvérsnittetshojd : h = 1.0m
Tvérsnittsarea : Ac =bh= 7.5~m2
Omkrets i kontakt med "luft" : u=2b=15m
2-Ac
Barverkets ekvivalenta tjocklek : hg=——=1m
u
Studerad tidpunkt for bestamning av krypning : t; = 70ar ty =25550-dag (60 dag)
Tidpunkt for palastning ( =formrivning ): to = 30dag
Indatakvitto
fom = 43-MPa

File :PROG A001.xmcdz
Datum :2024-12-30
Tid :08:29
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BERAKNING

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 fo; <35MPa =113
3 hO
01 |—
mm
1-RH .
1t ———oq [ otherwise
3 hO
01 |—
mm
1
Bg = =0.48
01+t
16.8
Brem = =2.56
fom
MPa

File :PROG A001.xmcdz
Datum :2024-12-30
Tid :08:29
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Page A3:45

By = |if fyy < 35MPa

By = 1353

By max < 1500

18] Mo
By < Br.max if 1.5-[1 + (0.012-100RH) ]— + 250 > By max
. o .

h
0 .

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

mm

fom > 35MPa

B max < 1500-a3
. [ 18} ho
B < Brmax if 1511+ (0.012100RH) ™} — + 250 > By gy

18] Mo .
By « 1.5«[1 + (0.012-100RH) }— + 250-a3 otherwise
mm

BH

03
1~ 1o
-098 (03

Yo (BHHl_tO

10 = PRH Brem o = 1.39 (14)

Pt1 = Pto

Bo=14 (04)

File :PROG A001.xmcdz
Datum :2024-12-30
Tid :08:29
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3.6 SHRINKAGE

Total shrinkage 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;.

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

ts = 0days
t; = 120 years

Shrinkage is determined using program PROG A002 after time t;.

In studied bridge different thickness varies, but geometry seen below is used on safe side.

Forb=575mandt=0.95m — &, (t;) = 0.024% according to page A3:49.

Shrinkage £_cs=0.024% is applied to all construction parts for safety. The movement corresponds
to that which occurs due to an imaginary temperature load .. T = -24°C.

The load effect is used when designing piles but is not considered when designing superstructure
since generated only movement.

Remark

The effect of support is considered in the serviceability limit state (SLS) according to SS-EN 1992-
1-1 82.3.2.2(1). If this occurs, a gradual crack development may be applied according to SS-EN
1992-1-1 85.4(3).

Reduction due to cracking is not credited on the safe side; however, the effect of creep is
considered.

The effect of support is not considered in the ultimate limit state (ULS) according to SS-EN 1992-1-
182.3.2.2(2).

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Objekt: Plattbro

Betong ( C30/37, C35/45, C40/50 och C45/55): BTG = "C35/45"
Relativ fuktighet (se KBB avsnitt B.3.3.6): RH = 80%
Tvérsnittetsbredd : b = 5.75m

Tvérsnittetshojd : h = 0.95m

Tvérsnittsarea : Ac =bh= 5.46~m2

Omkrets i kontakt med "luft" : u=2b=115m

2-Ac
Barverkets ekvivalenta tjocklek : hg = ——=0.95m
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 fok = 35-MPa fok kub = 45-MPa

File :PROG A002.xmcdz
Datum :2024-12-30
Tid :08:30
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BERAKNING

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"

RH, = 100-%

3
RH
Bry = 1.55{1 - (—j =0.76

~Qgs2 :
cmo

€cd,0 = 0.85 (220 + 110-agy)-€ 10" %8y = 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

ty —t
17
Bys = =097

3
ho
ty -ty + 0.04 [—j

mm

€cd = Bdskh'€cg.0 = 0.017:%

File :PROG A002.xmcdz
Datum :2024-12-30
Tid :08:30



Krympning

PROG A.002 / 2011-09-02 ( T002 )

Page A3:49

Autogen krympning ( SS-EN 1992-1-1 avsnitt 3.1.4 ekv. 3.11,3.12 och 3.13)

T
kp = 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 = 0.024-%

o} =0.70

File :PROG A002.xmcdz
Datum :2024-12-30
Tid :08:30
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3.7 TRAIN LOAD

3.7.1 Track location

According to TRVINFRA-00227, 7.1.6.2.1.3 t), consideration must be given to future track
adjustments. The bridge is therefore designed for alternative track layouts. The minimum distance
between obstacles laterally must be able to be 2.12 m at the level top of track and meet the
clearance requirements according to “Infrastrukturprofiler” TRVINFRA-00004 with a reduction of
0.3 m according to TRVINFRA-00227.

According to SS-EN 1991-2, 6.3.5, an effect of lateral displacement of vertical loads shall be
considered by setting the ratio between wheel loads for all axles to 1.25 m for any track. This is

achieved by using different load panels that are eccentrically placed in relation to the actual track
centreline.

According to SS-EN 1991-2, 6.8.1 (1), the superstructure shall be designed for the number of tracks
required and the track placement according to the track positions and tolerances specified.

According to SS-EN 1991-2, 6.8.1 (2), the superstructure shall also be designed for the greatest
number of tracks that is geometrically and structurally possible.

Width bridge deck (2 pcs) 575m
Free distance between centre of tracks: 4.50 m
Minimum distance to edge: 2.25 m respective 3.50 m

System analysis is performed using 3 different track loactions.

e Location
+1380| Track 1l

0 Track 2
-1025 | Track 3
mm -
n Z(+)
o e
= 2 ‘:éw
o] [Ny
E| |—| }—‘
ej_ 380 e = 1025
2120 | | 1225

e ~Y(+)

! ==

ElL_. 2 —"1|'— >y

L . —

| 1750 |1250 |
| 3500 | 2250 |

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.7.2 Dynamic contribution

Dynamic contribution is determined according to SS EN 1991-2 section 6.4.5.2 with the condition
of careful maintenance (TSFS 2018:57).

Ly = 14m

144

e
JLe — 0.2

0.82 +082=123<167->®, =123

T VI4-02

According to SS-EN 1991-2 section 6.4.5.4 (2), dynamic contribution does not need to be
considered for foundations. For this bridge, the pile load capacity and geotechnical capacity will be
checked without dynamic contribution.

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.7.3 Transverse load distribution

A very conservative load distribution for distribution length (b) through sleepers and ballast is

carried out according to SS-EN 1991-2 section 6.3.6.3, see the presentation below.

b =Ly +2-"2 = 2250mm + 2 - 227 = 2450mm

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.7.4 Longitudinal load distribution

A very conservative load distribution length (1) through sleepers and ballast occurs according to
SS-EN 1991-2 section 6.3.6.3, see the presentation below.

400mm

= 520mm

| =B, +2-"2=320mm+2-

lek

/7

1
|
|
[

When determining the design load capacity corresponding to LM 71, however, the point load (Quk)
is distributed over a distribution length of 1.60 m according to common calculation practice.

This is considered possible because the load is also spread in the bridge deck slab. For a load
distribution of 1:1.7, a distribution width corresponding to 1.6 m is obtained, as shown below.

900mm
1.7

=16m

l'=l+2-};—”7l=520mm+2-

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.7.5 Load modell LM 71

Characteristic values of vertical loads according to EN 1991-2 section 6.3.2.

Owk=250kN 2506N  250kN 250N
P, =B0kN/m B, =BOkN/m

rhibbibiiil e H T

pBpl. 1 1 6m | 16m [;-'r.»-;
s L

Adaption factor for” malmbanan”: o = 1,60
Design speed: v =120 km/h

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Train load is modelled as line loads and point loads in the system calculation according to the
presentation below.

This is done by creating 4 line loads (.. wagon) and 8 point loads (.. locomotive).

In these loads, neither the impact of dynamic addition (d2) nor the adaptation factor (o) is
considered. These are instead considered when determining load coefficients.

Line loads apply the distance of 1435 mm between the rails (s) on the safe side.

Train load details

Rail loading type Load Model 71 o L1(m)= (10

Track gauge, s (m) | 1.433 L2 (m) = :m.

Al loads are per track * g
L& half par rail Diractian of i ave| —ee

b—b—Track & EIT R

250k M 250k SolkN
BO KMy BO KM ,
| | | |
| | ] | | ]
Hr [: f & ,--'-’ Mo Limeatior
Ld
[ include dynamic factor
Dimension. L (m) 10 5 Dvnamic factor = 1.0

[] Include alpha factor

Alpha factor to spply

File : A3 Loads
Datum : 2026-03-11
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The most dangerous load condition is obtained by applying these loads along the track lines (track
1-3). This is done with the function "Moving Load Analysis." All loads are "Discrete load" (loads
tied to the coordinate system) which are combined into a "Compound load" as shown below.

' '@‘— L‘; fee— %hlﬁg&_
=

PN v @ g Loy fie _4{’,@] @I 8 E 3 ' R — — iy
_Ln e . Track 1-3 B
| ) ] }("f
L 2 D@ B B @®——e—e—e——e
e\ R L o OG- 28
L= oo LB | EXX Elecey

PLAN

Discrete loads

File : A3 Loads
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Analysis category | 3D

Untransformed load direction  Projection vector

() Arbitrary Ox O Project in load direction
@crid x |4 | (OF () surface normal Project for presiress
y [z ] () %vzZ global X component 0.0
(T XvZ transformable Y component
Z component
X | ¥ [ z | Load |
1| 24 4176 | 0.0 -125.0
_2_ 0.8 4 Nws 0o -125.0
3] 08 AL _ 0.0 1250
4_ 24 A7 | 0o -126.0
5 24 on7E | 0.0 -125.0
16 | 08 0775 { 0.0 -125.0
7 | 08 07175 0o <1250
L 24 onns 0.0 -1250
Name | LOC w : (16)
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RC slab bridge Date : Created :

Patch X
Analysis catagory | 3D
Fatch type
()8 node patch ()4 node patch () Mult-patch @ Straight () Curve () Multi-straight
Load direction Projection vector Fatch load divisions
Ox @z [#] Project in load direction ] Use default
Oy (OxvZ global Project for prestress Number of dwisionsin 0
() Patch x -
% 0,0 Number of divisionsiny 0
o i companent ¥
() surface normal ¥ component 0.0
(C) %vZ transformable Z companent 1,0
X [ Y Z Load |
7] 132 07 | 00 300
'2_ -32 07175 0o 40,0
Name | WAG-LL:IL «| & 9
Discrete patch load - WAG-L1:R :
x

Patch

Analysis category | ED)

Patch type

()8 node patch ()4 node patch () Multi-patch (@) Straight (O curve () Multi-straight

Load direction Projection vector Patch load divisions

Ox ®z [#]Project in load direction [+] tisa default

Oy  Oxvzglabal Project for prestress Number of dvsions in [

Cpechx % component 0.0 Number of dvsionsiny

Creatch y -

() Surface narmal ¥ component 0.0

(O xvz tranformatile Z component 1,0

X [ Y z Load

1] 32 0717 _ 00 400

12 | -32 0775 0.0 40,0

Name | WAG-L1:R IS
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RC slab bridge Date : Created :

Patch X

Analysis category | 30

Patch type
()8 node patch ()4 node patch () Multi-patch (@) Straight Curve Multi-straight
g

Load direction Projection vector Patch load divisions

Ox @z [+]Project in load direction [+] use default

Oy  Oxvz global Project for prestress Number of dnvisionsin =~ 0

O ; % component 0.0 Number of dnisions iny 0

(O patch y

00
() surface normal ¥ component | ©.°
(%2 transformable Z component 1.0
X | Y Z Load |
i 32 0717 | 00 400
2_ 132 0N 00 40,0
Nome [ WAG-L2:L 1

Patch *
Analysis categary | 3D
Patch type
()8 node patch ()4 node patch () Multi-patch @ Straight (O curve () Multi-straight
Load direction Projection vedor Patch load divisions
Ox @z [#]Project in load direction [+ use default
Oy Oxvz glabal Project for prestress Number of dvisions in 0
O o % component 0.0 Number of divisions iny 0
Oipatch y
() surface narmal ¥ component 0.0
() %Yz transformable Z component 1,0
X [ ¥ z Load |
il 3z ok | 00 400
2_ 132 47176 0o 400
Name | WAG-L2:R B @
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Compound

Analysis category | ET

Included

Componenl il. oﬂ'&rjr olbn]z olho] Fnc’lnriTmmlotmaq
16LOC 0.0 0o 0.0 1.0 Mone

4WAGLTR 0.0 0.0 0.0 10 Mone

SWAGLTIL 0.0 0.0 0.0 1.0 MNane

EWAG-L2R 0.0 0.0 0.0 1.0 Mone

TWAG-LZL 0.0 0.0 0.0 1.0 Mone
Name | LM71 | =1 ()
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RC slab bridge Date : Created :

Track e Line
1 +1.380 L500
2 0 L501
3 -1.025 L502
- m m
L502
L501
500
PLAN
Track 1-3
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RC slab bridge

Load attribute :

Load attribute nr

Load attribute

Type

8 Compound load
L.oad.cases.:
Loadcase Line Track
LM 71-T1 500 FB1
LM71-T2 501 FB2
LM71-T3 502 FB3

Envelope

LM71-T1

LM71 -T2

LM71-T3
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3.7.6 Load model SW/0

Train load SW/0 according to SS-EN 1991-2 section 6.3.3.

Load model SW/0 only applies to continuous beams according to SS-EN 1991-2 section 6.3.3(1),
which is why the train load is omitted.

3.7.7 Load model SW/2

Train load SW/2 according to SS-EN 1991-2 section 6.3.3.

According to TSFS 2018:57 chapter 1 812 load model SW/2 does not need to be considered on
tracks where adaptation factor o >1.33, thus this load model is neglected.

3.7.8 Empty wagons

Empty wagons according to SS-EN 1991-2 section 6.3.4.

Consists of a uniformly distributed vertical load with a characteristic value of 10 kN/m. Used only
for the verification of lateral stability for wind load. This load is not considered governing for this
type of bridge, which is why the train load is omitted.
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3.7.9 Track replacement machine

According to TRVINFRA-00227, 7.1.6.2.1.3-r, bridges with tracks in ballast shall be designed for

track replacement machine.

Total weight track replacement machine: Quk =900 kN
Dynamic contribution: D=12
Distance from top of track to concrete deck: H=0.80m

Longitudinal distribution length (I) through ballast:
=35m+08m-045m=3.85m

Transversal distribution width (b) through ballast:
b=2-(10m+08m-045m)=2-135m=27m
Equivalent load in system analysis:

Qui 900kN

=D 12— _ 104kP
spar b-l 3.85m - 2.7m a

£
oS - — _— _CLSPAR _ _ _ _
3,50 m
PLAN e
e #ROK
N | HEEEEEEREEEEEN |
&

[ENEEEEEEEEEEEEEEEE

>
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3.7.10 Fatigue model

Bridge is designed with fatigue assumptions seen below.

e Training: type 13S
o Traffic volume: Vol = 59.8-106 +2%
year

e Equivalent load cycles A-method: N =10°

e Train speed (V): GOkTm 17%

* =Y —om

160m/s 160

e Magnification factor (K):

e Dynamic factor :
LZ
cbz=1+§-( = +§-o.56em):1+1-(

1-K+K* 2

0.11
1-0.11+0.11%

L Q=95200 kN L=68x103m=7004m v=60kmh

4 x 350 kN 4 x 350 kN

1 A1 1 A2 1

vy Yy vy vy

900 4900 2700

900 900
10300

Train type 3S
"Malmbanan”

+ % - 0.56¢ 100

14 2

A:67

) =108
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The most dangerous loading condition is obtained by applying the normal track position (track 2)
for train type 13S with the function "Moving Load Analysis".

Train loads are modelled as "Discrete point load™ (loads tied to the coordinate system).

t
P P P P P F
H——————,
0.9 58 67 103112
ELEVATION
.W\Y
o
el |1
~| | 2x05P 2x05P | 2x05P
+ | | = O |
4 —_— ——[:-_-
I % %R X
w2 2x05P 2x05P | 2x05P
-
o
PLAN
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Point

Analysis category | 3D |

Untransformed load direction  Projection vector
() Arbitrary Ox Oy [] Project in load direction

@crid x @z (7 surface normal Project for prestress
¥ II' () X¥Z global X component | 0,0

() XYZ transformable ¥ component 0,0

Z component 1,0

X | Y | z | Load
i 0.0 0.7175 0.0 _ -175.0
- 1 e S e
3 58 07175 0.0 4750
4| 67 07175 0.0 750
5 103 07175 0.0 750
3 12 _ 07175 0.0 -175.0
— " — e e e
B | D9 07175 0.0 750
s | 58 T ans o0 ama
10 67 07175 00 750
ih] 0.3 877 0.0 4750
2 | 2 | 2 /- R o0 amo i
Name | TAG 135 vl | : | (30)
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3.7.11 Derailment load (accident load)
Design situations according to SS-EN 1991-2 section 6.7.1(2).
3.7.11.1 Design situation | (ACC 1)
! o x07 xLM 71 o x0,7 xLM 71
|
A—T’l ~—+ ”@;T—u 2
_ | | | /f\\ 4
| 1IN

O A el

- 1439 - o

kN

POLYCK =q-0.7" ka =1.6-0.7-250kN = 280kN
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Discrete point load - L1 :
Paint
Anshysis calegory I 3D |
Untrangformed load derection Projection vedtor
() Arbitrary Ox O [#] Project in load drectian
@erid x |2 | ®z (O surface normal Project for presiress
¥y (s | Ox¥z global X component 0,0
|
(D) %Z transformable Y component 0,0
I compaonent 1.0
x [ Y | 2 | Load |
1] 24 3975 oo | 280
2_ 1B -3.275 oo -2
3| 0.8 3275 00 _ -280
4 24 -3.275 oo | -JR0
5_ 14 -1.3440 0o -280
6 | 0.8 -1.840 0p -280
7 1.8 -1. 240 oo _ -280
8 | 14 -1 840 0o -280
Name | L1 | = (0
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Discrete patch load — W1 :.
Patch *
Analysis category | 0 |
Patch type
(Janodepatch () 4nodepatch (O Multpatch (@ Straight () Curve () Multi-straight
Load direction Projection vector Patch load divisions
Dy @z Project in load direction Use default
Oy (O xvZ global Project for prestress MNumber of divisionsinx 0
O Paieirx X component | 0,0 Mumber of divisionsiny 0
(_)Patch ¥ —
() surface normal ¥ component | U4
(C)%¥Z transformable Z compenent | 1,0
X | Y Z Load
1 4.1 3275 0.0 830
E2 — B2 i 3278 0.0 B0
Name Wi | F : { {2?1
Discrete patch load — W2:
Patch X
Analysis categary | 3D |
Patch type
(J8nodepatch  (D4nedepatch (O Multipatch (@) straight () Curve (IMulti-straight
Load direction Praojection vector Patch load divisions
Ox @z Project in load direction Use default
Oy (OXYZ global Project for prestress Mumber of divisionsinx | 0
(It x ¥ component | 0,0 Mumber of divisionsiny | U
(Cipatch v -
() surface normal ¥ component | H.Y
(CJ XYZ transformable Z component | L0
X [ b § z Load
1] 32 i 3.275 oo 830
2 8.1 I 3.275 i 00 -850
Mame | W2 |t : (28)
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Discrete patch load — W3 :.
Patch X
Analysis category | n |
Patch type
(8nodepatch  (J4nodepatch () Multipatch (@) Straight () Curve () Multi-straight
Load direction Projection vector Patch load divisions
Ox @z Project in load direction Lise default
Oy (OxYZ global Project for prestress Mumber of divisionsinx O
() Patch % T : . =
% t | 0,0 Mumber of divisionsiny Y
) Pty COmporen i
() surface normal ¥ companent | 5.4
() %Yz transformable Z component | L0
X | z Load
1 £1 1 I - | 0.0 50 .
2 = S S - SO | B AU ;L N
Name | W3 v : {28)
Discrete patch load - W4:
Patch x
Analysis categary | D |
Patch type
(J8nodepatch () 4nodepatch (O Multipatch @) Straight () Curve () Multistraight
Load direction Projection vector Patch load divisions
Ox @z Project in load direction Use default
Oy (OxyZ global Project for prestress Number of divisionsinx O
L X component | 0,0 Number of divisionsiny 0
(JPatch y —
() surface normal ¥ companent  HY
() ¥vZ transformable Z comporent | 1,0
X [ Y Fd Load
W 32 IR B
2] I B L S R oo S 80
Name | W4 w : { (29)
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Compound load:
Compound ot
Analysis category | ap |
Induded
Component | x offset | y offset | z offset | Factor | Transformation
27N 0.0 0.0 0.0 1.0 MNone
2602 0.0 0.0 0.0 1.0 None
28W3 0.0 0.0 0.0 1.0 MNone
29:W4 0.0 0.0 0.0 1.0 MNone
311 0.0 0.0 0.0 1.0 MNone
Mame |ACC_1 L {new)
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AX
4;:22@! 20

Wh | q 1 w2
)
Eﬁ 2 ® .
3 J» & @ L
<N T & [T
Y g’___ & ®|
) 8 Y
g‘; - % = |
%’, |

PLAN
Studied load position.
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RC slab bridge

Overview 3D

Visualization loads.
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3.7.11.2 Design situation 1l (ACC II)

kN kN
Poryck — @14 -p,, =16-14- BOW = 179W
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RC slab bridge

Patch

Analyss categary | 3D |

Patch type
()8nodepatch ()4nodepatch  (JMutipatch @ Straight (Oicunve () Multistraight
Load direction Projection veclo Patch load divisions
Ox @z [ prosect in load direction [ Use default
(2% (IXYZ global Project for prestress Mumber of divisiorsinx O
{iPatch x :
* com nt | 0,0 Mumber of divisionsiny 0
f:IPnhd'l ¥ pane -
(") surface normal ¥ component | 0.0
() XYZ transformable 2 companznt
i3 [ Y Z | Load
1] A1 |39 00 —_mo
2] B.] 3275 0.0 _ -179.0
Mame | ws w | B (12)
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Compound load - ACC_ll:
Compound
Analysis category | 3D |
Induded
Component |:d‘fs=l|yaffael|zuﬂ5el| Fa::tur|'|'ra1=formdinn
1ZW5 | 00 | 00 | 10 Nore
Name | ACC_II v| = @3
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ool

“ S =%

PLAN
Studied load position.

05
|
' !
ISR
| f
' ¢
' i
] - _; A0
4 - 4 5‘1'“{1"’?
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RC slab bridge

Overview 3D

Visualization loads.
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3.7.12 Load resistance calculation

TRVINFRA-00227 section 7.1.5.3 states that a load resistance calculation shall be performed for

the superstructure as a load effect comparison of only vertical traffic loads according to

TRVINFRA-0331 section 7.1.5.3.

The track is designated track segment 117 according to TRVINFRA-00331 table 8-4.

Verification is carried out only for train load TLM3 at the speed v = 60 km/h with dynamic

supplement according to TRVINFRA-00331 section 8.3.3.2.5.

In the calculation report, the maximum permissible axle load Qs is determined according to the

figure below.
10 ~
f— |
0.84—175 vl«- 4.9- -—1.75 + -+0.8
¥ ¥ v
Q @ Q Q@
File : A3 Loads
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3.8 BRAKING LOAD

Braking and acceleration load according to SS-EN 1991-2 section 6.5.3.

Load act at level top of track.

Max braking load: 6000 kN

Max acceleration load: 1000 kN

Bridge length: Loro=14m+14m+14m=168m
Load length: Lbroms = Lbro = 16.8 m

Braking load : Qb =20 KN/m - o -Lbroms = 538 kN
Acceleration load: Qa=33kN/m - a - Loroms = 887 kN

— Qgred = 887kN

broms

The impact of continuous ballast and fully welded rails provides a reduction (n). Requirements for a
simplified calculation method according to SS-EN 1991-2, section 6.5.4.6.1. The determination of
the reduced braking force is performed with calculation program L1 010, where all formulas and
partial results are presented.

Reduktionsfaktor:

n = 66% : see page A3:75

— According to common technical calculation practice, 50% is applied.
Reduced braking load t:

Qbroms = 0.50 x 887 kN = 444 kN
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), +RUK
. o l l::lbrurns —
iy E
Remark
Load is assumed to act at level top of bridge deck.
ah , 2.25
! | ki I |
21

Remark

According to TRVINFRA-00227 section 7.1.6.2.1.3 (1a), it states that the bridge superstructure

does not need to be designed for the addition of braking load behind the support.
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Bromslast jarnvag

Langdsektion

Tvarsektion

Sida A3:83
PROG L1.010/ 2024-10-26
Objekt: Bro Murjek
PRINCIPFIGUR
" L
RAL bro
= |(2st) |
= . [
- tad .- T . i, W, — -
I ¥ N — o - = -I o =
F @) F (5 7 |
I
LSEF "'f.; o L Ls::nér
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Bromslast jarnvag Sida A3:84
PROG L1.010/2024-10-26

TEORI

Samverkan mellan bro och sparkonstruktion gér att en del av bromskraften upptas av
sparkonstruktions utanfor bron, se &ven SS-EN 1991-2 avsnitt 6.5.3 och avsnitt 6.5.4.
Sparkonstruktionen barformaga beror pa faktorer nedan:

(1) Barforméga mellan slipers och rél. Denna beror p& infastningsanordningens effektivitet.

(2) Barformaga mellan slipers och ballast. Denna beror pa barférmagan i de forekommande
horisontella brottytorna. Inuti ballast eller mellan ballast och brobana. Skilnaden i barformagan ar
séledes mycket stor mellan belastat och obelastat spar.

SS-EN 1991-2 avsnitt 6.5.4.6.1 anger att en forenklad berakningsmetod &r méjlig om kraven for
metoden ar uppfyllda. Metoden medger att ralsspéning inte behdver beaktas.

D& barformagan mellan slipers och ral ar relativt liten och dessutom beror pa effektiviteten hos
infastningsanordning sé forsummas dess bidrag vid bestamning av hur stor bromslast som belastar
bron.

TRVINFRA-00227 tabell 7.1-6 (p) anger att den forenklade metoden far anvandas for samtliga
jarnvagsbroar kortare an 36 m.

"UIC Code 774-3 R: Track/bridge interaction" avsnitt 3.3 "Simplified rules" anger att barformagan i
sparkonstruktion (Lspér) motsvarande minst 100 m far anvandas om angiva krav ar uppfylida.
TRVINFRA-00227 tabell 7.1-6 (0) anger att storsta barformaga mellan slipers och ral sker for
forskjutning u, = 0.5 mm.

TRVINFRA-00227 tabell 7.1-6 (0) anger att storsta barférmaga mellan slipers och ballast sker for
forskjutning u, = 2.0 mm.

TSFS:2018:57 kapitel 11 §15 anger att storsta barformaga mellan slipers/ballast/oro varierar fran
20 kN/m till 40 kN/m for obelastat spar. Denn stora variation beror pa effektivtet i
infastningsanordningar. P& séker sida tilampas 20 kN/m vilket 6verensstammer med forenklad
metod enligt SS-EN 1992-1 avsnitt 6.5.4.6.1 (2).

TSFS:2018:57 kapitel 11 §15 anger att storsta barformaga mellan slipers/ballast/oro varierar fran
50 kN/m till 60 kN/m for belastat spar. Vid bestamning av bromslast pa bro tilampas 60 kN/m
vilket 6verensstammer med forenklad metod enligt SS-EN 1992-1 avsnitt 6.5.4.6.1 (2).

Storsta mothallande jordtryck mot bank upptrader vid forskjutning (& ) motsvarande H/200 enligt
TRVINFRA-00227 avsnitt 7.2.1.1.2.1.

| denna berakningsmodell har inverkan av axiell deformation i réal forsummats. Detta da inte entydligt
angivits i gallande regelverk om detta &r beaktad i den barformaga gallande regelverk anger.
Om inverkan 6nskas maste dock noggrann FEM-analys utforas. Eller sa véljs ett lagre vard pa Lopar

an 100 m.

Observera att om L, =0 m véljs behdvs ingen FEM-analys dock bor aldrig reduktion
Overstiga mera an 50 % enligt aldre gangse teknisk beréakningspraxis.
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Bromslast jarnvag Sida A3:85
PROG L1.010/ 2024-10-26

INDATA

Geometri

L = 0m

Spar
hy, = 0.60m

H = 2.80m
B = 5.75m

Lo = 16.8m

Jordmaterial:

Kp = 5.82
Ko = 0.29
kN
=20—
Yb 3
m

Fiader belastad ballast pa bro (fiader:1)

Ap.l = 2mm
kN

= 60—

P1 m

Fiader ballast utanfér bro (fiader:2)

Ap.z = 2mm

kN
= 20—
Po m

Laster:
(Accelerationslast &r dimensionerande)

a =16

= OL.33k_N = 53‘k_N

Pbroms m m
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Bromslast jarnvag

Sida A3:86
PROG L1.010 / 2024-10-26

BERAKNING

Total belastningslangd:

h = |0m if Lspérzom h=0m

H + hb otherwise

Lproms = Lbro + 1.5:h = 16.8m

Total bromslast:

Pbroms.tot = Pbroms Lbroms = 887-kN

Funktion - fijader 1 (belastad réal):

P1.max = P1-Lproms = 1008-kN

Fp= |Fp < OkN if &<0mm

1) .
Fi1 < Pl.maXA_ otherwise
p.1

Funktion - fiader 2 (obelastad ral ):

Pomax = |OKN if (2Lgps, —1.5h) <Om Py max = 0-kN
p2'(2|-spér - 1.5h) otherwise

Fp= |Fy < OkN if &<0mm

1) .
Fo « P2.maXA_ otherwise
p.2

File :PROG L1_010.xmcdz
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Funktion - fiader 3 (Andskarm):

H
A, q = — =14mm
P37 200

S .
K3 « (Kp - KO)-A—lo3 otherwise

((hbJ’ H)
F3(3) = J By Kgzdz
hp

F3(Ap.3) = 3561kN
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Tid :10:52




Bromslast jarnvag Sida A3:88

PROG L1.010/2024-10-26

Total bromslast:
(Tihérande belastningskngd L)

Phroms.tot = 887-kN

Fordelning av total bromslast:

Given

Pproms tot = Fy(u) + Fy(u) + F3(u)

u, = Find(5)
uq =1.22mm :forskjutning vid jamvikt

Fl(u 1) =590-kN : last ballast p& belastat spar
Fz(u 1) =0-kN : last ballast p& obelastat spar
F3(ul) = 298-kN : last Andskarm

Pbroms.tot ~ Fl(ul) - Fz(Ul) - FS(Ul) =0-kN

RESULTAT

Oreducerad bromslast utan samverkan:

Poroms.ored = Pbroms.tot = 887-kN

Reducerad bromslast med samverkan:
(Motsvarar last mot &ndskarm)

Phroms.red = FS(”l) = 298-kN

Py d
Mrag = 1 - omsred g o

Phroms.ored

File :PROG L1_010.xmcdz
Datum :2025-03-17
Tid :10:52




Status : Page:
Part A — CALCULATION ASSUMPTIONS A3:89

RC slab bridge Date : Created :

Studied load cases:

Two load cases are studied, designated "BROMS 1" and "BROMS 2," depending on the direction of
the braking load.

The braking load on the bridge is applied as a fictitious line load in the brake in the position of its
system line. When determining this load, it is distributed over the width (B).

444kN kN
Dy = Qbroms — =77—
B 5.75m m

_ hpro __kN 095m __kNm
my, = Py > —77?- 5 =37 —

The resisting load at each end screen corresponds to weighted values (f) of earth pressure at rest
"JORD 1" and "JORD 2," respectively.

1\21(_4;\

~ Pous
f,

- = e = —_—

X

BROMS 1
( Load case: f -”JORD 1” och "BROMS -")

P’hth =
=i A _—/"‘i‘:_ —_— __
s _ - _ N
i 0 | '><q_-—'{— |
H’T} Proms
W

BROMS 2
( Load case: f -”JORD 2” och "JBROMS +”)

File : A3 Loads
Datum : 2026-03-11
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Load case.. BROMS. 1
Global Distributed X |-
Analysis category | 3D
Ciotal (@) Per unit length Per unit area
Component Value |

X Direction 770

Y Dwacton 0.0

£ Dhrection 0.0

Moment about X axis 0.0

Moment about ¥ ans ki

Moment about Z axis 00

Name | BROMS + v B an

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Loadcase ; BROMS:
Global Distnbuted X
Analysis category | 3D
(_JTotal (@) Per unit length Par unjt area
Component Value
X Direction -T7.0
Y Dirachon 00
£ Direction 00
Moment about X axis 00
Moment about ¥ axis -37.0
Moment about Z axis 0.0
Nama | BROMS- : {3}
File : A3 Loads
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3.8.2.2

Load combinations

Basic load combination BROMS 1 :

Load case Factor

JORD 1 2.301)

BROMS- 1.0
Fotnote:

1) Effect of reaktions force (Fx) for load case BROMS- and JORD .

Fx(BROMS—) _ 444kN _

Fx(JORD1)  193kN

2.30

Basic loadcombination BROMS 2 :

Load case Factor

JORD 2 2.30%)

BROMS- 1.0
Fotnot2:

2)  Effect of reaktions force (Fx) for load case BROMS+ and JORD .

Fx(BROMS+) _444kN _

2.30

Fx(JORD2)  193kN

Load case

BROMS 1

BROMS 2

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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3.9 LATERAL LOAD

Lateral load according to SS-EN 1991-2 section 6.5.2.
Load acts at top of track.
- Qgido = 100kN - @ = 100kN - 1.6 = 160 kN

Two loadcase are studied. The are termed ”SIDO 1” and ”SIDO 2”. They are used depending on
where lateral load acts. The lateral load is transfered to wingwall using incread earthpressure (Ap)
due to movement.

The lateral force is introduced into static modell using weighted value (f) of earthpressure
”JORD 3-1” respektive "JORD 3-2".

_ Osido _ 160kN _

= =29
f Hjorq  55kKN
. (F‘ﬂ
=F rzi'- ‘|| ['_-". |
A . I. |
- :'-.-'___'I___E, I-.I — | '
;-H,—:i.h | | L
I'i'r__,
SIDO 1
(Load case : f -”JORD 3-1")
0 (7
(L-] .-"” —
) Ao
I I :‘ . 'ql' _"
! _ B -;!-_ 'y . I'I.l.
A
'\-\_1.,\__ -\-\""-\.._t'\-:'
SIDO 2

( Load case: f-"JORD 3-27)

File : A3 Loads
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Basic load combination SIDO 1:

Loadcase

Factor

JORD 3-1

29

Basic load combination SIDO 2 :

Load case

Factor

JORD 3-2

2,9

Load case

SIDO 1

SIDO 2

File : A3 Loads
Datum : 2026-03-11
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3.10

CENTRIFUGAL FORCE

Centrifugal force according to SS-EN 1991-2 section 6.5.1, however track is not constructed with
radius thus load case is not considered.

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46




Status : Page:
Part A— CALCULATION ASSUMPTIONS A3:98
RC slab bridge Date : Created :
3.11 WIND LOAD

Wind load according to EN 1991-1-4 chapter 8.

Y, = 1.00
Yo = 0.30
P, =0.20
Y, =0

AN X ' .
Puid | i

N

Terrain type Il according to SS-EN 1991-1-4 table 4.1 is applied on sate side.
h =3 m but 4 m is used on safe side.

vy, ("Location™; z = 10m; z, = 0.05m) = 23% : TSFS chapter 7 sketch 7.1

dp (h = 4m,Terrain type Il,v, = 23 %) = 0.54kPa : TSFS chapter 7 sketch 7.1

2
vt =2-12522-(23%) =033 - SS-EN 1991-1-4 chapter 4.5

©

_1
b = 3

dp _ 05%kPa _ 4 ap - SS-EN 1991-1-4 section 4.5
qdp 0.33kPa

Co =

File : A3 Loads
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dpro = 0.95m + 060 m = 1.55m

derar = 40m +0.2 = 42m

d,or = 1.5m + 4.2m = 5.75m

Crx (”b— = 1.91) =19

dtot

C=ce crr=164-19=31

Aref.x
L

= dtor

bro
A ref.x

L

= dbro

bro
bro — Tw

L

: construction height

: train height above level bottom of track
see SS-EN 1991-4 section 8.3.1 (3)

: SS-EN 1991-1-4 sketech 8.3

Fp _ 1 Aely 1 k 2 kN
Pl =" =2-pvE-C-TLE=2.12522.(232) .31 155m = 165

traf
A ref.x

I = dtraf

bro
traf _ Fy

1 ARl 1 k 2 kN
ptras _T=5-p-v§-C-Tf=5-1.25m—~‘;-(23§) -31-42m =432

File : A3 Loads
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Studied load case:
Studied load cases is termed ”VIND” and acts in transversal direction.
Wind load consist of forces against both bridge and train on safe side.

Load is applied at center of track (e = 0 m) which is reasonable simplication.

kKN kN kN
— b traf _ —
Py = Puina + Pying = 16— +43— =6

bro kN 0.95m kNm
Mying = 1.6?- (1.55m — T) =2—

m
traf _ 5 KN A42m 095mm__ ~ kNm
mm.nd - 43? . (T + O60m + T) —- 147
kNm kNm kN
my, = —-mbro, —mi = 20— 14— = -16—
m
vif
— RV #
{ \ 'S \' ‘)
7 N T M(‘ \'
Al i
\J 'lt{iz
File : A3 Loads
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Load : VIND

Structural loading : Global distributed

Load per unit length in Y direction (py) : G%N

Moment about X axis (my) : -16 kNTm

Overview 3D

File : A3 Loads
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3.12 SURCHARGE

Surharge according to SS-EN 1991-2 section 6.3.6.4 with even distribution of train load associated
to LM71 (axles c/c 1.6 m) in longitudinal direction and width (b) 3.0 m in transversal direction a

distance of 0.7 m from leverl top of track.

File : A3 Loads
Datum : 2026-03-11
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3.12.1 Load effect on end shields

Load effect on endshield assumes load distrubtion 2:1 (.. N = 2) in ballast.

Quk 250kN

.. S)—a'—/—————— 10" —//——mm——
qover (S) (b+s—0.50m)-1 (2.5m+s)-1.6m

250kN

Qsver (0.6m) = 1.6- Ty p—— 81kPa : level top endhield bsver = 3.1 m
Qover (34m) =16+ @ Smi?lkr:)_wm = 43kPa . level bottom of endshield bgver = 5.9 m
Aot = ‘L?'kmzﬂ = 62kPa : avarage width bever = 4.5 m

In the static model the avarage value of load is applied (g%¢%) on load width (bsver) corresponding
to width of end shields (B = 5.75 m) on safe side.

dver = K, - qI"¢d = 0.29 - 62kPa = 18kPa
Surcharge is introduced into static model as weigthed (f) earth pressure ”JORD 1” and ”JORD 2”.

_ FXoper _ 289N

= = =150
Fxjorq  193kN

File : A3 Loads
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Studied load cases:

Two load cases are studied, termed "OVER 1” and "OVER 2”. Used depending on direction of
surcharge.

| +R O
T;‘E’”’f o ] N\ '_'E
e 7 7] jzﬁ\ I‘ST{:E ]
| .{;'— -

OVER1

( Load case: f -”JORD 2” och "OVER +”)

X
/ , LOL“@T'

6@) lW ?i":--k“

OVER 2
( Load case: f -”JORD 1” och "OVER -")

File : A3 Loads
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L.oad case... QVER®
Structural loading : Discrete 4 node patch
Surface load (gx): +18 kPa
Search Area : End shield 1
Loads outside search area : Include full load
Patch X
Analysis category aD
Patch type
()8 node patch (@) 4 node patch () Multi-patch  (_)Straight ((JCurve () Multi-straight
Load direction Frojection vector Fatch load divisions
@x Oz Project in load direction [+]use default
Oy Oxvz global Fraoject for presiress Number of dwvisionsin ¥
(;}Patch * ¥ component 0.0 Number of dvisionsiny ¥
() patch y
(") surface normal Y component  “.Y
() %¥Z transformable Z component 1.0
X | Y z Load
i -10,0 225 -2.35 180
Z] 10.0 35 2.35 180
_3_. -10.0 -15 045 18.0
4] 10.0 22 ' 045 180
Name | OVER + = (19)
File : A3 Loads

Datum : 2026-03-11
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L.oad case.;. QVER:
Structural loading : Discrete 4 node patch
Surface load (gx): -18 kPa
Search Area : End shield 2
Loads outside search area : Include full load
Patch X
Analysis category | 3D
Patch type
()8 node patch (@) 4 node patch () Mult-patch () Straight  ()curve () Mult-straight
Load direction Projection vector Fatch load divisons
@ X I:;Z Project in load direction E_] Lise default
Oy Oz global Project for prestress Number of dnvisions in
™y
e . ® component 0.0 Number of dvisionsiny U
() Patch y
() Surface normal Y component %
(C) X¥Z transformable Z component L0
X | Y z Load |
| 100 225 -2.35 -180
_2_ 10,0 -15 235 -18.0
3_ 10,0 <15 | 045 -18.0
-1-_ 10.0 225 045 -18.0
Name | OVER- - | = (20)
File : A3 Loads
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Basic load combination OVER 1 :

Load case Factor
JORD 2 1.50
OVER+ 1.0

Basic load combination OVER 2 :

Load case Factor

JORD 1 1.50

OVER- 1.0
File : A3 Loads
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3.12.2 Load effect on wingwalls

Program K2.003 is used to determine earthpressure againts wingwalls ordtryck mot vingmurar
according to Culmans’s method. All wingwalls are assumed to have the same length (L = 3.1 m).

The low height of the wing wall and the large side distance in relation to the track center have

shown that the design load effect on wing walls occurs for load distribution 1:1.

Ly=3100 1400

hzz 1400
200

—
g e F-
T = | —— 2
l:.’ [a]
gl = Il
~ | | ™
— | -
X ~ -1 —

hs

S

Last fordelas langs inspanningssnitt mot andskarm (.. hs = 2.4 m).

Total load:
Hgper = 81kN : see page A3:34
Mgper = 107kNmM : see page A3:34

8LkN __ kN

Nover = 2 2m = %

107kNm kNm
Over = 24m = 45 m

File : A3 Loads
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Load case.. QVER.3
= g
by = m
kNm
m, = +45—
m
Global Distributed X
Analysis category | 3D
() Total (@) Per unit length () Per unit arza
Companent Value
X Dumchon 0.0
¥ Direction -34.0
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis i}
Mament about Z axis 450

Hame | OVER 3

| )

File : A3 Loads
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L.oad case...QVER.4
= 34
Dy m
kNm
m, = —45——
m
Global Distributed
Analysis category JD
(O)Total (@) Per unit length Per unit area
Component Value
X Direction 00
¥ Direchon -40
Z Direchion 0o
Mament abiout X axis Do
Moment about ¥ axis oo
Mament about Z axis 450

Hame | OVER 4

(22)

File : A3 Loads
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3.12.3

Load combination

Load combination. smart OVER :

Load case Permanent factor | Variable factor
OVER 1 0 1
OVER 2 0 1
OVER 3 0 1
OVER 4 0 1

File : A3 Loads
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3.13 TEMPERATURE

Temperature effects on bridges are specified in TSFS 2018:57 section B.3.2.5 and EN 1991-1-5

chapter 6.

The effect of gradual crack development is allowed according to SS-EN 1992-1-1 §5.4(3) when

determining load effects. This is managed by applying reduced stiffness.

Assembly temperature: To = +10°C - EN 1991-1-5A.1(3)

Linear expansion coefficient: a = 12-10°°
Concrete bridge (concrete slab) = type 3

Location : "Location”

Tpax = +32°C . TSFS chapter 8 sketch 8.1
Tonin = —44°C . TSFS chapter 8 sketch 8.2

Duration coefficents :

Coefficents see SS-EN 1990/A1 table A2.3.

Y, = 0.60
Y, = 0.60
Y, = 050
File : A3 Loads
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3.13.1 Uniform temperature over entire bridge (JTEMP)

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 mainly causes translation with movement from the bridge’s
center of motion towards the respective end abutments. Only movements occur from these loads,
which means that the temperature load is not included in the static model.

L= To(Ts) = 34%€

€. max

Temin = Te(Tmin) = —36°C

e.min

T+ =T, pax — To = +34°C — 10°C = +24°C

T™ =Temin —To = —36°C — 10°C = —46°C

File : A3 Loads
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3.13.2 Uneven temperature difference between different structural parts

Temperature difference between different structural parts is considered according to
TRVINFRA-00227 section 7.2.1.1.2.4.

This load case is disregarded as it is not considered that there are different structural parts with
different temperatures that give rise to constraint loads.

3.13.3 Uneven temperature difference across the cross-section

Uneven temperature difference across the cross-section is considered according to
SS-EN 1991-1-5 section 6.1.4.

This load case is disregarded as it only causes translation but no constraint loads.

File : A3 Loads
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3.134 Increased earth pressure due to movement

Increased earth pressure caused by the horizontal movement of the frame legs against the fill is
calculated according to TRVINFRA-00227, 7.2.1.1.2.1 and according to SS-EN 1997-1
appendix C, Table C.2 and Figure C.4.

Passive earth pressure associated movement v, = H/200 = 2800 mm/200 = 14 mm.

200

A: _ . - _
p=(p—po)v I

| ety
§in
<

16800 _

v, = AT - a2 = (24°C +46°C) - 1.2-107° 7mm

Ve _ MM _ 650 5 Ap = 050

—_ = —_ . - — s . J—

o Tamm p (pp — o)

Fxyi10 = 193kN : see page A3:16
K, 5.82

> Fpassiv = 1 Pt = 55 193kN = 3873kN

Pe™ = 0.5(FXpassiv — Fxpio) = 0.5 (3873kN — 193kN) = 1840kN

File : A3 Loads
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Increased earth pressure is introduced in the static model as weighted values (f) of the at-rest earth
pressure ”JORD 1” and ”JORD 2”.

_ PSP 1840kN
f © FXjorq  193kN

T K P |II‘.'

Basic load combination TEMP.:

Load case Factor

JORD 1 9.5
JORD 2 9.5
File : A3 Loads
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3.14 IMPACT MISS ALIGNMENT OF PILES

The studied bridge assumes that end shields can maintaion global stability.

If piles are installed with eccentricity, the load on the end diaphragms increases.

To account for the effect of inclined pile installation, 2% in the same direction is assumed with a
design load effect of 1500 kN in each pile (a total of 8 piles is assumed). At a late stage of design, a
deviation on the safe side was encountered, as a detailed check showed that 1363 kN was obtained

in each pile.

This fictitious load is considered only in the ultimate limit state (ULS).

v <
~

B

7o

Load Support 1 | Support 2 yyus | Remark.
EGEN 1506 1496 1,20 | Appendix 3 page 5
BALLAST 624 587 1,56 | Appendi 3 page 5
LM71 1804 1804 1,50 |See below
- kN kN -

= X 10904 kN .. 8 x 1363 kN

kN
EFziy 71 = @ @y - [4x250kN +80— - (168m — 6.4m)| = 1.6 - 1.23- 1832kN = 3608kN

File : A3 Loads
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The load effect on the end walls arises from the applied load effect (Hq) as shown below.

H; = 8x 1500 kN - 2% = 240kN

Two load cases are studied, designated “SNED+” and “SNED-", depending on the direction of the
slope.

These load cases give rise to an increased earth pressure against the respective end wall. This is
handled through weighted values (f) of the at-rest earth pressure “JORD 1” and “JORD 2”.

__Hq _240kN _
f= FXjorq 193kN

<7~ S\LJ

SNED-
( Load case: f -”JORD 27)

AP0

Ay > | ‘

o |

SNED+
( Load case: f -”JORD 1)

File : A3 Loads
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Basic load combination SNED- :

Load case

Factor

JORD 2

1.24

Basic load combination SNED+ :

Load case

Factor

JORD 1

1.24

Load case

SNED+

SNED-

File : A3 Loads
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3.15

LOAD COEFFICIENTS

A derivation of applied load factor tables, see RKFM section 7.3 LOAD COMBINATIONS.

File : A3 Loads
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3.15.1

Ultimate state ULS

When designing loads both on the bridge and on piles, D2 and Sk3 apply.

In the static model, these load factors are applied in the design of the load combination ULS.

Permanent loads:

Nr |Loads WYuLs
1 |Deadweight max 1.20
min 1.00
2 |Ballast max 1.56
min 0.70
3 |Filling max 1.20
min 1.00
4 |Earthpressure max 1.20
min 1.00
5 | Water pressure max 1.20
min 1.00
6 |Support settlement max 1.20
min 0
7 |Shrinkage max 1.20
min 0
8 | Pretension max 1.20
min 1.00
* | Effect inclined piles * -
Footnote:

1) Fictive load, see page A3:153-155.
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Variable loads:

The least favorable variable load is given the higher value. The others are given the lower value.

Load model LM71:a

9 |Vertikallast LM71 1.50/0.75

9 |Bromskraft 1.50/0.75

9 |Sidokraft 0.75/0.75

9 |Centrifugalkraft 0.75/0.75
Load model LM71:b

10 |Vertikallast LM71 1.50/0.75

10 [Bromskraft 0.75/0.75

10 |Sidokraft 1.50/0.75

10 |Centrifugalkraft 1.50/0.75
Load modell empty wagon

11 |Vertikallast tomvagn 1.50/1.50

11 |Sidokraft 1.50/1.50

11 |Centrifugalkraft 1.50/1.20
Load model machine track replacement

12 |Machine track replacement 1.50/1.20

13 |Surcharge (LM71) 1.50/1.20
Temperature

14 |Temperature load 1.50/0.90
Wind loads

15 |Wind load bridge 1.50/0.45

16 (Wind load train 1.50/0.45

File : A3 Loads

Datum : 2026-03-11
Tid : 13:46




Part A — CALCULATION ASSUMPTIONS

RC slab bridge

Status : Page:
A3:127
Date : Created :

Loadcombination. smart ULS-PERM :

Load case Permanent factor Variable factor
EGEN 1.00 0.20
BALLAST 0.70 0.86
JORD 1.00 0.20
SNED 1.00 0

Load combination.smart LM 71:a;

( Load cases to consider :3 / Variable load cases : all )

Load case Permanent factor | Variable factor
LM 71 1.97 =1.0-1.97% 0
BROMS 1.0 0
SIDO 0.50 0

Load combination. smart LM 71:b:

( Load cases to consider :3 / Variable load cases : all )

Load case Permanent factor | Variable factor
LM 71 1.97 =1.0-1.97% 0
BROMS 0.50 0
SIDO 1.0 0

Load case
LM 71:a
LM 71:b

Footnote:

2) Factor dynamics and adaption factor f = ®,-a. = 1.23 - 1.6 = 1.97

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Load combination. smart ULS-VAR:

( Load cases to consider : 4 / Variable load cases : 1)

Load case Permanent factor | Variable factor
LM 71-ULS 0.75 0.75
OVER 1.20 0.30
TEMP 0.90 0.60
VIND 0.45 1.05

Load combination.smart ULS :

Load case Permanent factor | Variable factor
ULS-PERM 1 0
ULS-VAR 0 1

File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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3.15.2 Service state (SLS)

Two load combinations studied in the serviceability limit state. They have different load factors

depending on their duration. The load combinations are presented below.

Load combinations | Description
SLS:K Characteristic
SLS:F Frequent

SLS:Q Quasi permanent
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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Permanent loads:
Nr | Loads YYsLs-Q JYsLS-F
1 |Deadweight max 1.00 1.00
min 1.00 1.00
2 |Ballast max 1.30 1.30
min 0.70 0.70
3 [Filling max  1.00 1.00
min 1.00 1.00
4 |Earthpressure max 1.00 1.00
min 1.00 1.00
5 | Water pressure max 1.00 1,00
min 0 0
6 [Support settlement max 1.00 1.00
min 0 0
7 |Shrinkage max 1.00 1.00
min 1.00 0
8 | Pretension max 1.00 1.10
min 1.00 0.90
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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Variable loads:

Nr |Loads YYsLs-Q WYsLs-F
Load model LM71:a

9 |Vertikallast LM71 - 0.80

9 |Bromskraft - 0.80

9 |Sidokraft - 0.40

9 |Centrifugalkraft - 0.40
Load model LM71:b

10 |Vertikallast LM71 - 0.80

10 |Bromskraft - 0.40

10 |Sidokraft - 0.80

10 |Centrifugalkraft - 0.80
Load modell empty wagon

11 |Vertikallast tomvagn - 0.80

11 |Sidokraft - 0.80

11 |Centrifugalkraft - 0.80
Load model machine track replacement

12 |Machine track replacement - 0.80

13 |Surcharge (LM71) - 0.80
Temperature

14 |Temperature load 0.50 0.60
Wind loads

15 |Wind load bridge - 0.20

16 |Wind load train - 0.20

File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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Load combination. smart SLS-PERM :

Load case Permanent factor Variable factor
EGEN 1.00 0
BALLAST 0.70 0.60
JORD 1.00 0

Load case Permanent factor Variable factor
LM 71 1.58 =0.80:1.97 0
BROMS 0.80 0
SIDO 0.40 0
TEMP 0.60 0
OVER 0.80 0
VIND 0.20 0
Footnote:

1) Factor due to dynamics and adapation of vertical load f = ®2-0. = 1.23 - 1.6 = 1.97

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

SLS-PERM 1 0

TEMP 0 0.50
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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3.15.3

Accident load combinbation

Accident load is termed Aq and acts during derrailing of train.

Permanent loads:

Nr | Loads YYExC
1 |Deadweight max 1.00
min 1.00
2 |Ballast max 1.30
min 0.70
3 |Filling max 1.00
min 1.00
4 |Earthpressure max 1.00
min 1.00
5 | Water pressure max 1,00
min 1.00
6 [Support settlement max 1.00
min 0
7 |Shrinkage max 1.00
min 0
8 | Pretension max 1.10
min 0.90
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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Variable loads:
Nr |Loads YYEXC
Load model LM71:a
9 |Vertikallast LM71 0.80
9 |Bromskraft 0.80
9 |Sidokraft 0.40
9 |Centrifugalkraft 0.40
Load model LM71:b
10 |Vertikallast LM71 0.80
10 (Bromskraft 0.40
10 |Sidokraft 0.80
10 |Centrifugalkraft 0.80

Load modell empty wagon:

11 |Vertikallast tomvagn 0.80

11 |Sidokraft 0.80

11 |Centrifugalkraft 0.80
Load model machine track replacement :

12 [Machine track replacement 0.80

13 |Surcharge (LM71) 0.80
Temperature :

14 |Temperature load 0.60
Wind loads:

15 |Wind load bridge 0.20

16 [Wind load train 0.20

17 |Accident load 1.00

File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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3.14.4

Fatigue state (UTM)

Permanent loads:

Nr |Load YYutm
1 | Deadweight 1.00
2 |Ballast 1.00
3 [Filling 1.00
4 | Earthpressure 1.00
5 | Water pressure 1,00
6 |Support settlement -

7 | Shrinkage -

8 | Pretension 1.00

Variable loads:

Nr |Load YYuTM
13 |Surcharge (LM71) 0.80
Wind loads :
15 |Wind load bridge 0.20
16 |Wind load train 0.20
18 |Train type 13S 1.00
File : A3 Loads

Datum : 2026-03-11
Tid : 13:46
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Load combination. smart FAT :

Loadcase Permanent factor | Variable factor
EGEN 1.00 0
BALLAST 1.00 0
JORD 1.00 0
TAG 13 1.08%) -
OVER -5) -
VIND -5) -
Fotnotes

) Dynamic factor @, =1.08

5) Not considered as fatigue loads. Reasonable simplification.

File : A3 Loads
Datum : 2026-03-11
Tid : 13:46
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Title: Indatakvitto

Model Units: kN,m,t,s,C
Report Units:  kN,m,t,s,C

Model Title: System 001

I samband med intern kontroll framkom énskemal om fértydligande nedan.
| rapport anvénds bokstaven “T” for att beskriva ett interval. Bokstaven ar en forkortning av “to”.
Se exempel av tilldelning nedan.

Assignment to Lines:
105T110;114T119

Detta uttryck betyder av tilldelning sker till linjerna L105 — L110 och L114 — L119.
Assignment to Surfaces:

3T17;19T24
Detta uttryck betyder av tilldelning sker till ytorna S3 — S17 och S19 — S24.

I samband med intern kontroll framkom &nskemal om fortydligande nedan.

Loadcase ID: 500 Title: “Lastkombination 1”
Sub Type: Smart Combination

Loadcases to consider: 3 <« Endast 3 st laster betecknad "Permanent” skall beaktas

Variable Loadcases: 1 « Endast 1 st last betecknad ”Variable” skall beaktas
Loadcase Title Permanent Factor Variable Factor Title

414 0 1,0 0,2 EGEN

179 0 0,7 0,86 BALLAST
415 0 1,0 0,31 JORD

420 0 0,0 1,0 SNED (Max)
421 0 0,0 1,0 SNED (Min)

Loadcase ID: 416 Title: “Lastkombination 2” <« Betyder vélj farligaste lastfall av de forekommande (4 st i detta fall)
Sub Type: Envelope

Loadcase Results

File Title T%pe
201 0 LOAD 1
202 0 LOAD 2
203 0 LOAD 3
204 0 LOAD 4
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101 -8,1 2,3 -2,4
182 8,1 2,3 -2,4
201 -8,1 1,3 -2,4
282 8,1 1,3 -2,4
301 '8,1 0,6 _214
382 8,1 0,6 -2,4
401 -8,1 0,0 -2,4
482 8,1 0,0 -2,4
501 -8,1 -11 -2,4
582 8,1 -1,1 -2,4
587 7,0 , 0,0
601 -8,1 -1,8 -2,4
682 8,1 -1,8 -2,4
701 -8,1 -3,5 -2,4
782 8,1 -3,5 -2,4
1283 -7,0 , 0,0
1297 -11,0 -1,38 0,0
1301 11,0 -1,38 0,0
1302 -11,0 0,0 0,0
1303 11,0 0,0 0,0
1304 -11,0 1,025 0,0
1305 11,0 1,025 0,0
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Lines

Line Points Line Points
10 10;11 11 11;12
12 12;13 13 13;14
14 14,15 15 15;16
16 16;17 17 18;17
20 20;21 21 21;22
22 22;23 23 23;24
24 24,25 25 25,26
26 26;27 27 28;27
30 30;31 31 31,32
32 32;33 33 33;34
34 34,35 35 35;36
36 36,37 37 38;37
40 40;41 41 41;42
42 42;43 43 43;44
44 44;45 45 45;46
46 46;47 47 4847
50 50;51 51 51;52
52 52;53 53 53;54
54 54,55 55 55,56
56 56;57 57 58;57
60 60;61 61 61,62
62 62;63 63 63;64
64 64,65 65 65,66
66 66,67 67 68,67
70 70;71 71 71,72
72 72,73 73 73,74
74 74,75 75 75;76
76 76,77 77 78,77
100 20;10 101 30;20
102 40;30 103 50;40
104 60;50 105 70;60
110 21;11 111 31,21
112 41;31 113 51;41
114 51;61 115 71,61
120 22;12 121 32,22
122 42;32 123 52;42
124 62;52 125 72,62
130 23;13 131 33;23
132 43;33 133 53;43
134 63;53 135 73,63
140 24;14 141 34;24
144 64,54 145 74,64
150 25;15 151 25;35
152 35;45 153 45;55
154 55;65 155 65,75
160 26;16 161 36,26
162 46;36 163 56,46
164 66,56 165 76,66
170 27,17 171 27;37
172 37,47 173 47,57
174 57,67 175 67,77
180 28;18 181 28;38
182 38;48 183 48;58
184 58;68 185 68;78
190 10;101 191 20;201
192 30;301 193 40;401
194 50;501 195 60,601
196 70;701 200 201;101
201 201;301 202 301,401
203 401;501 204 501;601
205 601;701 210 18;182
211 28,282 212 38,382
213 48,482 214 58;582
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215 68;682 216 78;782
220 282;182 221 282,382
222 382;482 223 482,582
224 582,682 225 682,782
500 1297;1301 501 1302;1303

502 1304:1305
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Surfaces

Surface Lines Surface Lines

10 20;110;10;100 11 21;120;11;110
12 22;130;12;120 13 23;140;13;130
14 24:150;14;140 15 25;160;15;150
16 26;170;16;160 17 27;180;17;170
20 30;111;20;101 21 31;121;21;111
22 32;131;22;121 23 33;141;23;131
24 34;151;24;141 25 35;161;25;151
26 36;171;26;161 27 37;181;27;171
30 40;112;30;102 31 41;122;31;112
32 42:132;32;122 33 43;142;33;132
34 44;152;34;142 35 45;162;35;152
36 46;172;36;162 37 47;182;37;172
40 50;113;40;103 41 51;123;41;113
42 52;133;42;123 43 53;143;43;133
44 54;153;44;143 45 55;163;45;153
46 56;173;46;163 47 57;183;47;173
50 60;114;50;104 51 61;124;51;114
52 62;134;52;124 53 63;144;53;134
54 64;154;54;144 55 65;164;55;154
56 66;174;56;164 57 67;184:;57;174
60 70;115;60;105 61 71;125;61;115
62 72;135;62;125 63 73;145;63;135
64 74;155;64;145 65 75;165;65;155
66 76;175;66;165 67 77;185;67;175
70 191;100;190;200 71 192;101;191;201
72 193;102;192;202 73 194;103;193;203
74 195;104;194;204 75 196;105;195;205
80 211;180;210;220 81 212;181;211;221
82 213;182;212;222 83 214:183;213;223

84

215;184,214;224 85

216;185;215;225
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4. MESH:Line

Attribute: 16  Title: Element 2

Sub Type = Line Mesh Element Type = BMX21
Mesh spacing Nr. of elements
Uniform 2

Assignment to Lines: Beta angle = 0,0
120T124;160T 164

Attribute: 17  Title: Element 4

Sub Type = Line Mesh Element Type = BMX21
Mesh spacing Nr. of elements
Uniform 4

Assignment to Lines: Beta angle = 0,0
125;165

Start node end releases:

None

Start node end releases:

None

End node end releases:
None

End node end releases:
None
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5. MESH:Surface

Attribute: 7 Title: Element 14 x 2

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 14
Number of divisions in 'y yDivisions 2
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:

13;14;23;24,34,43,44,53;54

Attribute: 8 Title: Element 14 x 1

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 14
Number of divisions in y yDivisions 2
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

%ssignment to Surfaces:

Attribute: 9 Title: Element 14 x 4

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 14
Number of divisions in y yDivisions 4
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:

63;64

Attribute: 11 Title: Element 1 x 2

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 1
Number of divisions in y yDivisions 2
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:

10T12;15T17;20T22;25T27;30T32;35T37;40T42;45T47;50T52;55T57
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Attribute: 13 Title: Element 1 x 4

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 1
Number of divisions in 'y yDivisions 4
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:

60T62;65T67

Attribute: 14 Title: Element 5 x 4

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 5
Number of divisions in y yDivisions 4
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:

75;85

Attribute: 15  Title: Element 5 x 2

Sub Type = Surface Mesh Element Type = QTS8
Property Symbol Value
Element size size 0,0
Number of divisions in x xDivisions 5
Number of divisions in y yDivisions 2
Transition mesh transition true
Allow irregular mesh allowlrregular true
Element defined by name DefinedByName false
Single feature joint isSingleFtrint false

Assignment to Surfaces:
70T74,80T84
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6. Geometric : Line

Attribute: 3 Title: TVB (TVB (RSS D=1,1 B=1))
Sub Type = Line Geometric
Assigned in: Analysis 1

Property Symbol Value
Cross sectional area A 1,1
Second moment of area about y axis lyy 0,1
Second moment of area about z axis 12z 0,1
Product moment of area lyz 0,0
Torsional constant J 0,2
Eccentricity in local z direction, relative to specified origin ez0 0,1
Eccentricity in local y direction, relative to specified origin ey0 0,0
Eccentricity in local z direction, relative to beam centroid ez 0,1
Eccentricity in local y direction, relative to beam centroid ey 0,0
Wagner constant 1st moment of square radius about y (lyr) lyr 0,0
Wagner constant 1st moment of square radius about z (Izr) Izr 0,0
Wagner constant 4th moment of area about origin (Irr) Irr 0,1
Wagner constant 2nd moment of warping about origin (Iwr) Iwr 0,0
Effective shear area in local z direction Asz 0,9
Effective shear area in local y direction Asy 0,9
Plastic area Ap 1,1
Plastic modulus for bending about y Zpy 0,3
Plastic modulus for bending about z Zpz 0,3
Plastic neutral axis, distance from centroid along y axis yp 0,0
Plastic neutral axis, distance from centroid along z axis zp 0,0
Plastic torsional section modulus Zpt 0,4
Warping torsional constant about shear centre Cw 0,0
Shear centre about y axis yo 0,0
Shear centre about z axis Z0 0,0
Monosymmetry constant about y betay 0,0
Monosymmetry constant about z betaz 0,0
Radius of gyration about y axis ky 0,3
Radius of gyration about z axis kz 0,3
y axis extreme fibre, top yt 0,5
y axis extreme fibre, bottom yb -0,5
z axis extreme fibre, top zt :

z axis extreme fibre, bottom zb -0,6
Shape code identifier Type 1
Breadth of this section B 1,0
Depth of this section D 1,1
Element type elementType "3D Thick Beam"
Reinforcement reinforcement None

Assignment to Lines:
120T125;160T 165
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7. Geometric: Surface

Attribute: 1 Title: t=0,95m
Sub Type = Surface Geometric
Assigned in: Analysis 1
Property
Thickness
Eccentricity in local z direction, relative to beam centroid

Assignment to Surfaces:
10T17;20T27;30T37;40T47;50T57;60T67

Attribute: 6 Title: t=0,6 m
Sub Type = Surface Geometric
Assigned in: Analysis 1
Property
Thickness
Eccentricity in local z direction, relative to beam centroid

Assignment to Surfaces:
70T75;80T85

Symbol
t

74

Symbol
t

74

Value
0,95
0,0

Value

0,0
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8. Isotropic material
Attribute: 1 Title: C35/45 Isotrop
Sub Type = Isotropic Material
Assigned in: Analysis 1
Property Symbol Value
Young's modulus E 34000000,0
Poisson's ratio nu 0,2
Density rho 2,5
Coefficient of thermal expansion alpha 0,0

Assignment to Lines:
120T125;160T 165

Assignment to Surfaces:
10;13;14T2313;24T3313;34T4313;44T5313;54T6313;64T7013;71T75;80T85
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9. Orthotropic material

Attribute: 2 Title: C35/45 viktl6s ortotrop

Sub Type = Orthotropic Material

Assigned in: Analysis 1
Property Symbol Value
Shear modulus in yz Gyz 14000,0
Shear modulus in xz Gzx 14000000,0
Coefficient of thermal expansion in yz ayz 0,0
Coefficient of thermal expansion in xz azx 0,0
Shear modulus in xy Gxy 14000,0
Coefficient of thermal expansion in xy axy 0,0
Young's modulus in x Ex 34000000,0
Young's modulus in y Ey 34000,0
Poisson's ration in xy nux 0,0
Angle of othotropy ang 0,0
Density rho 0,0
Coefficient of thermal expansion in x ax 0,0
Coefficient of thermal expansion in 'y ay 0,0
Mass Rayleigh damping constant ar 0,0
Stiffness Rayleigh damping constant br 0,0

Loadcase ID: 1 Title: EGEN 1
Assignment to Surfaces:

11;12;15;16;21;22;25;26;31;32;35;36;41;42;45;46;51;52;55;56;61;62;65;66
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10. Support

Attribute: 1 Title: TF

Sub Type = Structural Support

Assigned in: Analysis 1
Property Symbol Value
Translation in X U "R
Translation in Y v "R"
Translation in Z W "R"
Rotation about X THX =
Rotation about Y THY =
Rotation about Z THZ o=
Torsional warping Torsion nEn
Moment about hinge L1 nEr

Assignment to Points:

Attribute: 2 Title: RY

Sub Type = Structural Support

Assigned in: Analysis 1
Property Symbol Value
Translation in X U n
Translation in Y v npn
Translation in Z W "R
Rotation about X THX npn
Rotation about Y THY =
Rotation about Z THZ o=
Torsional warping Torsion nEr
Moment about hinge L1 "F"

Assignment to Points:

22

Attribute: 3 Title: TA

Sub Type = Structural Support

Assigned in: Analysis 1
Property Symbol Value
Translation in X U np
Translation in Y v npn
Translation in Z W "R
Rotation about X THX npn
Rotation about Y THY o=
Rotation about Z THZ =
Torsional warping Torsion nEr
Moment about hinge L1 "F"

Assignment to Points:
26
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Attribute: 4 Title: RX
Sub Type = Structural Support
Assigned in: Analysis 1
Property Symbol Value
Translation in X U npEr
Translation in Y v "R"
Translation in Z W "R"
Rotation about X THX =
Rotation about Y THY =
Rotation about Z THZ o=
Torsional warping Torsion "F"
Moment about hinge L1 nEr

Assignment to Points:
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11. Search Area

Attribute: 1 Title: Brobana
Sub Type = Search Area

Assignment to Surfaces:
10T17;20T27;30T37;40T47;50T57,60T67

Attribute: 2 Title: Andskarm 1
Sub Type = Search Area

Assignment to Surfaces:
70T75

Attribute: 3 Title: Andskarm 2
Sub Type = Search Area

Assignment to Surfaces:
80T85
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12. Global distributed load
I samband med intern kontroll framkom 6nskemal om fértydligande av uttryck nedan.
Property Symbol Value
Attribute type type "Length"

Tilldelning Attribute type anvénds for laster av typen Global Distributed Load for att beskriva hurvida det &r
en ytlast eller linjelast. En linjelast betecknas “Per unit length” som i result rapport anges som ”Length”.

Attribute: 3 Title: BROMS-
Sub Type = Global Distributed Load
Property
Attribute type
X Direction
Y Direction
Z Direction
Moment about X axis
Moment about Y axis
Moment about Z axis
Moment about hinge nodes
Pore pressure flux
Keep global

Loadcase ID: 206 Title: BROMS- Factor =1
Assignment to Lines:
1407145

Attribute: 10  Title: EGEN 3
Sub Type = Global Distributed Load

Property

Attribute type

X Direction

Y Direction

Z Direction

Moment about X axis

Moment about Y axis

Moment about Z axis

Moment about hinge nodes

Pore pressure flux

Keep global

Loadcase ID: 177 Title: EGEN 3 Factor =1
Assignment to Lines:
10T17;70T77

Symbol
type
WX
wy
wz
MX
MY
MZ
Hinge

keer
eepGlobal

MZ
Hinge

Reer
eepGlobal

Value
"Length™
0,0

0,0

-6,5
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Attribute: 11 Title: EGEN 4
Sub Type = Global Distributed Load
Property Symbol Value
Attribute type type "Length™
X Direction WX 0,0
Y Direction WY 0,0
Z Direction Wz -30,0
Moment about X axis MX 0,0
Moment about Y axis MY 0,0
Moment about Z axis Mz 0,0
Moment about hinge nodes Hinge 0,0
Pore pressure flux Ewp 0,0
Keep global eepGlobal false
Loadcase ID: 178 Title: EGEN 4 Factor =1
Assignment to Lines:
196,216
Attribute: 14  Title: JORD 3-1
Sub Type = Global Distributed Load
Property Symbol Value
Attribute type type "Length"
X Direction WX 0,0
Y Direction WY -23
Z Direction wz 0,0
Moment about X axis MX 0,0
Moment about Y axis MY 0,0
Moment about Z axis Mz 30
Moment about hinge nodes Hinge 0,0
Pore pressure flux pwp 0,0
Keep global keepGlobal false

Loadcase ID: 202 Title: JORD 3-1 Factor =1

Assignment to Lines:
196
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Attribute: 15  Title: JORD 3-2
Sub Type = Global Distributed Load

Property Symbol Value
Attribute type type "Length™
X Direction WX ,

Y Direction WY -23

Z Direction Wz 0,0
Moment about X axis MX 0,0
Moment about Y axis MY 0,0
Moment about Z axis MZ -30
Moment about hinge nodes Hinge 0,0
Pore pressure flux Ewp 0,0
Keep global eepGlobal false

Loadcase ID: 203 Title: JORD 3-2 Factor =1
,2Asgignment to Lines:
1

Attribute: 17  Title: BROMS+
Sub Type = Global Distributed Load

Property Symbol Value
Attribute type type "Length™
X Direction WX 77,0
Y Direction wy 0,0

Z Direction Wz 0,0
Moment about X axis MX 0,0
Moment about Y axis MY 37,0
Moment about Z axis Mz 0,0
Moment about hinge nodes Hinge 0,0
Pore pressure flux Ewp 0,0
Keep global eepGlobal false

Loadcase ID: 207 Title: BROMS+ Factor =1
Assignment to Lines:
1407145

Attribute: 18  Title: VIND
Sub Type = Global Distributed Load

Property Symbol Value
Attribute type type "Length™
X Direction WX 0,0

Y Direction WY 6,0

Z Direction Wz 0,0
Moment about X axis MX -16,0
Moment about Y axis MY 0,0
Moment about Z axis Mz 0,0
Moment about hinge nodes Hinge 0,0
Pore pressure flux Ewp 0,0
Keep global eepGlobal false

Loadcase ID: 214 Title: VIND Factor =1
Assignment to Lines:
40T47
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Attribute: 21 Title: OVER 3
Sub Type = Global Distributed Load
Property Symbol Value
Attribute type type "Length"
X Direction WX 0
Y Direction WY -34,0
Z Direction wz 0,0
Moment about X axis MX .
Moment about Y axis MY 0,0
Moment about Z axis Mz 45,0
Moment about hinge nodes Hinge 0,0
Pore pressure flux pwp 0,0
Keep global keepGlobal false
Loadcase ID: 217 Title: OVER 3 Factor =1
Assignment to Lines:
196
Attribute: 22 Title: OVER 4
Sub Type = Global Distributed Load
Property Symbol Value
Attribute type type "Length"
X Direction WX 0,0
Y Direction wy -34,0
Z Direction Wz 0,0
Moment about X axis MX 0,0
Moment about Y axis MY 0,0
Moment about Z axis Mz -45,0
Moment about hinge nodes Hinge 0,0
Pore pressure flux Ewp 0,0
Keep global eepGlobal false

Loadcase ID: 218 Title: OVER 4 Factor =1

Assignment to Lines:
216
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13. Body load

Attribute: 1 Title: EGEN 1

Sub Type = Body Force Load
Property Symbol Value
Linear acceleration in X AccX 0,0
Linear acceleration in Y AccY 0,0
Linear acceleration in Z AccZ -10,0
Angular velocity about X axis AngVelX 0,0
Angular velocity about Y axis AngVelY 0,0
Angular velocity about Z axis AngVelz 0,0
Angular acceleration about X axis AngAccX 0,0
Angular acceleration about Y axis AngAccY 0,0
Angular acceleration about Z axis AngAccZ 0,0
Linear acceleration In X fluid phase InFIAccX 0,0
Linear acceleration In Y fluid phase InFIAccY 0,0
Linear acceleration In Z fluid phase InFlAccZ -10,0

Loadcase ID: 1 Title: EGEN 1 Factor =1

Assignment to Surfaces:

70T75;80T85

Attribute: 2 Title: EGEN 2

Sub Type = Body Force Load
Property Symbol Value
Linear acceleration in X AccX 0,0
Linear acceleration in Y AccY 0,0
Linear acceleration in Z AccZ -10,0
Angular velocity about X axis AngVelX 0,0
Angular velocity about Y axis AngVelY 0,0
Angular velocity about Z axis AngVelz 0,0
Angular acceleration about X axis AngAccX 0,0
Angular acceleration about Y axis AngAccY 0,0
Angular acceleration about Z axis AngAccZ 0,0
Linear acceleration In X fluid phase InFIAccX 0,0
Linear acceleration In Y fluid phase InFIAccY 0,0
Linear acceleration In Z fluid phase InFlAccZ -10,0

Loadcase ID: 2 Title: EGEN 2 Factor =1
Assignment to Surfaces:
10T17;20T27;30T37;40T47;50T57;60T67
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14, Discrete point load
Symbol Property

dirType Load direction

pDir Projection vector

nGridX X Grid size

nGridY Y Grid size

pos Coordinates

P Load
Attribute: 16  Title: LOC
gub Type = Discrete Point Load

irType Dir_x Dir Dir_z
grivee X pRry  pg
pos_X pos_y pos_z Pz
-2,4 -0,7175 0,0 -125,0
-0,8 -0,7175 0,0 -125,0
0,8 -0,7175 0,0 -125,0
2,4 -0,7175 0,0 -125,0
2,4 0,7175 0,0 -125,0
0,8 0,7175 0,0 -125,0
-0,8 0,7175 0,0 -125,0
-2,4 0,7175 0,0 -125,0
Attribute: 30  Title: TAG 13S
§Ub Type = Discrete Point Load

irType Dir_x Dir Dir_z
grivee R pRty pg
pos_X pos_y pos_z Pz
0,0 0,7175 0,0 -175,0
0,9 0,7175 0,0 -175,0
5,8 0,7175 0,0 -175,0
6,7 0,7175 0,0 -175,0
10,3 0,7175 0,0 -175,0
11,2 0,7175 0,0 -175,0
0,0 -0,7175 0,0 -175,0
0,9 -0,7175 0,0 -175,0
5,8 -0,7175 0,0 -175,0
6,7 -0,7175 0,0 -175,0
10,3 -0,7175 0,0 -175,0
11,2 -0,7175 0,0 -175,0
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Attribute: 31  Title: L1

Sub Type = Discrete Point Load

dirType pDir_x pDir_y pDir_z nGridX nGridY

Z 0,0 0,0 1,0 4 2

pos_x pos_y pos_z Pz

-2,4 -3,275 0,0 -280,0

-0,8 -3,275 0,0 -280,0

0,8 -3,275 0,0 -280,0

2,4 -3,275 0,0 -280,0

2,4 -1,84 0,0 -280,0

0,8 -1,84 0,0 -280,0

-0,8 -1,84 0,0 -280,0

-2,4 -1,84 0,0 -280,0
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15. Discrete patch load
Symbol Property
patchType Patch type
sweptAngle Swept angle
xDivisions Number of local x divisions
yDivisions Number of local y divisions
dirType Load direction
pDir Projection vector
nGridX X Grid size
nGridY Y Grid size
pos Coordinates
P Load
Attribute: 4 Title: WAG-L1:R
Sub Type = Discrete Patch Load
(Ijatch type: 2-noded edge g q
irType Dir_x Dir Dir_z nGridX nGridY
4 P 8,0 - 8,0 - I[1),0 - 0 0
pos_X 0S 803_2 Pz
-1372 7175 ,0 -40,0
-3,2 0,7175 0,0 -40,0
Attribute: 5 Title: WAG-L1:IL
Sub Type = Discrete Patch Load
gatch type: 2-noded edge g g
irType Dir_x Dir Dir_z nGridX nGridY
Z yP 8,0 - 8,0 - E) - 0 0
pos_X pos_y pos_z Pz
-1372 -0,7175 0,0 -40,0
-3,2 -0,7175 0,0 -40,0
Attribute: 6 Title: WAG-L2:R
Sub Type = Discrete Patch Load
gatch type: 2-noded edge g g
irType Dir_x Dir Dir_z nGridX nGridY
Z yP 8,0 - 8,0 - E) - 0 0
0S_X 0S 0S_Z Pz
g,z‘ E)0,7_1%5 8,0_ -40,0
13,2 -0,7175 0,0 -40,0
Attribute: 7 Title: WAG-L2:L
Sub Type = Discrete Patch Load
(Fj’atch type: 2-noded edge g d
irType Dir_x Dir Dir_z nGridX nGridY
4 P 8,0 - 8,0 - I[1) - 0 0
0S_X 0S 0S_Z Pz
g,z‘ 8,7 5 (p),O_ -40,0
13,2 0,7175 0,0 -40,0
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Attribute: 9 Title: JORD 1
Sub Type = Discrete Patch Load
Patch type: 4-noded quadrilateral
dirType 8Dir_x 8Dir_y pDir_z nGridX nGridY
X 0 0 1,0 0 0
pos_X 0S_Yy pos z Px
-10,0 8,25 -2,35 20,0
-10,0 -3,5 -2,35 20,0
-10,0 -3,5 0,45 4,0
-10,0 2,25 0,45 4,0
Loadcase ID: 204 Title: JORD 1 Factor =1
Patch transformation = None Load transformation = None
Search area=Andskarm 1
Moving status = Include Full Local X Load Assign type = area
Include moments All
Assignment to Points:
44
Attribute: 13 Title: JORD 2
Sub Type = Discrete Patch Load
Patch type: 4-noded quadrilateral
dirType Dir_x 8Dir_y pDir_z nGridX nGridY
X 0 0 1, 0 0

0S_X 0S 0S 7 Px
Fl)O,O' g,zgy E)2,35 -20,0
10,0 -35 -2,35 -20,0
10,0 -35 0,45 -4,0
10,0 2,25 0,45 -4,0
Loadcase ID: 205 Title: JORD 2 Factor =1
Patch transformation = None Load transformation = None
Search area=Andskarm 2 ) )
Moving status = Include Local X Projected Load  Assign type = area
Include moments All
Assignment to Points:
44
Attribute: 23 Title: BALLAST
Sub Type = Discrete Patch Load
Patch type: 4-noded quadrilateral
dirType Dir_x 8Dir_y pDir_z nGridX nGridY
z 0 0 1, 0 0

0S_X 0S 0S_Z Pz
E)8,1_ E:)3,5_y (p),O_ -14,0
8,1 -3,5 0,0 -12,0
8,1 2,25 0,0 -12,0
-8,1 2,25 0,0 -14,0

Loadcase ID: 179 Title: BALLAST Factor=1

Patch transformation = None Load transformation = None
Search area=Brobana

Moving status = Exclude All Load  Assign type = area
Include moments None

ﬁsignment to Points:
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Attribute: 19  Title: OVER+

Sub Type = Discrete Patch Load

Patch type: 4-noded quadrilateral

dirType 8Dir_x 8Dir_y pDir_z nGridX nGridY

X 0 0 1,0 0 0

pos_X 0S_Yy pos_z Px

-10,0 5,25' -2,35 18,0

-10,0 -3,5 -2,35 18,0

-10,0 -3,5 0,45 18,0

-10,0 2,25 0,45 18,0

Loadcase ID: 215 Title: OVER + Factor =1

Patch transformation = None Load transformation = None

Search area=Andskarm 1

Moving status = Include Local X Projected Load  Assign type = area

Include moments All

Assignment to Points:

Attribute: 20  Title: OVER-

Sub Type = Discrete Patch Load

Patch type: 4-noded quadrilateral

dirType Dir_x 8Dir_y pDir_z nGridX nGridY

X 0 .0 1, 0 0

pos_X 0S_Yy pos _z Px

10,0 5,25' -2,35 -18,0

10,0 -3,5 -2,35 -18,0

10,0 -3,5 0,45 -18,0

10,0 2,25 0,45 -18,0

Loadcase ID: 216 Title: OVER - Factor =1

Patch transformation = None Load transformation = None

Search area=Andskarm 2

Moving status = Include Local X Projected Load  Assign type = area
Include moments All

Assignment to Points:

44
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Attribute: 27 Title: W1

Sub Type = Discrete Patch Load

Patch type: 2-noded edge

dirType pDir_x pDir_y pDir_z nGridX nGridY

Z 0,0 0,0 1,0 0 0

pos_X pos_y pos_z Pz

-8,1 -3,275 0,0 -89,0

-3,2 -3,275 0,0 -89,0

Attribute: 26 Title: W2

Sub Type = Discrete Patch Load

Patch type: 2-noded edge

dirType pDir_x pDir_y pDir_z nGridX nGridY

z 0,0 0,0 1,0 0 0

pos_X pos_y pos_z Pz

3,2 -3,275 0,0 -89,0

8,1 -3,275 0,0 -89,0

Attribute: 28 Title: W3

Sub Type = Discrete Patch Load

Patch type: 2-noded edge

dirType pDir_x pDir_y pDir_z nGridX nGridY

Z 0,0 0,0 1,0 0 0

pos_x pos_y pos_z Pz

-8,1 -1,84 0,0 -89,0

-3,2 -1,84 0,0 -89,0

Attribute: 29  Title: W4

Sub Type = Discrete Patch Load

Patch type: 2-noded edge

dirType pDir_x pDir_y pDir_z nGridX nGridY

z 0,0 0,0 1,0 0 0

pos_X pos_y pos_z Pz

3,2 -1,84 0,0 -89,0

8,1 -1,84 0,0 -89,0

Attribute: 12 Title: W5

Sub Type = Discrete Patch Load

Patch type: 2-noded edge

dirType pDir_x pDir_y pDir_z nGridX nGridY

z 0,0 0,0 1,0 0 0

pos_x pos_y pos_z Pz

-8,1 -3,275 0,0 -179,0

8,1 -3,275 0,0 -179,0
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16. Discrete compound load
component Component name
xOffset X offset
yOffset y offset
zOffset z offset
factor load factor
transformation transformation name
Attribute: 8 Title: LM71
Sub Type = Discrete Compound Load
component xOffset yOffset zOffset factor
transformation
LOC , 0,0 0,0 1,0
None
WAG-L1:R 0,0 0,0 0,0 1,0
None
WAG-L1:IL 0,0 0,0 0,0 1,0
None
WAG-L2:R 0,0 0,0 0,0 1,0
None
WAG-L2:L 0,0 0,0 0,0 1,0

None
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17. Reference path

Reference Path "Track 1"
Assignment to Lines: 500

Reference Path ""Track 2"
Assignment to Lines: 501

Reference Path ""Track 3"
Assignment to Lines: 502
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18. Moving load analysis

Type: Moving load analysis ~ LM 71-T1

Moving load: LM71

Longitudinal increment : 0.50 m

Vehicule direction : Both

Patch transformation = None Load transformation = None
Search area=Brobana

Moving status = Exclude All Load  Assign type = area
Include moments All

path - Reference Path "Track 1"

Type: Moving load analysis ~ LM 71-T2

Moving load: LM71

Longitudinal increment : 0.50 m

Vehicule direction : Both

Patch transformation = None Load transformation = None
Search area=Brobana

Moving status = Exclude All Load  Assign type = area
Include moments All

path - Reference Path "Track 2"

Type: Moving load analysis ~ LM 71-T3

Moving load: LM71

Longitudinal increment : 0.50 m

Vehicule direction : Both

Patch transformation = None Load transformation = None
Search area=Brobana

Moving status = Exclude All Load  Assign type = area
Include moments All

path - Reference Path "Track 3"

Type: Moving load analysis ~ TAG 13S

Moving load: TAG 13S

Longitudinal increment : 0.50 m

Vehicule direction : Both

Patch transformation = None Load transformation = None
Search area=Brobana

Moving status = Exclude All Load  Assign type = area
Include moments All

path - Reference Path "Track 2"
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19. Basic combination

Loadcase ID: 208 Title: BROMS 1
Sub Type: Basic Combination
Loadcase Results

File Factor Title T(gge
204 0 2,30 JORD 1
206 0 1,0 BROMS-

Loadcase ID: 209 Title: BROMS 2
Sub Type: Basic Combination
Loadcase Results

File Factor Title T&pe
207 0 1,0 BROMS+
205 0 2,30 JORD 2

Loadcase ID: 212 Title: SIDO 1
Sub Type: Basic Combination
Loadcase Results
File Factor Title T Be
202 0 Jg D 3-1

Loadcase ID: 213 Title: SIDO 2
Sub Type: Basic Combination
Loadcase Results

File Factor Title nge
203 0 2,9 JORD 3-2

Loadcase ID: 219 Title: OVER 1
Sub Type: Basic Combination
Loadcase Results

File Factor Title nge
205 0 1,50 JORD 2
215 0 1,0 OVER +

Loadcase ID: 220 Title: OVER 2
Sub Type: Basic Combination
Loadcase Results

File Factor Title TX})e
216 0 1,0 OVER -
204 0 1,50 JORD 1

Loadcase ID: 414 Title: EGEN
Sub Type: Basic Combination
Loadcase Results

File Factor Title Type

1 0 1,0 EGEN 1
2 0 1,0 EGEN 2
177 0 1,0 EGEN 3
178 0 1,0 EGEN 4
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Loadcase ID: 415 Title: JORD
Sub Type: Basic Combination

Loadcase Results

File Factor Title Type

204 0 1,0 JgBD 1
205 0 ,0 JORD 2
202 0 1,0 JORD 3-1
203 0 1,0 JORD 3-2

Loadcase ID: 418 Title: SNED-
Sub Type: Basic Combination

Loadcase Results

File Factor Title T(gge
205 0 1,24 JORD 2

Loadcase ID: 419 Title: SNED+
Sub Type: Basic Combination

Loadcase Results

File Factor Title T(gge
204 0 1,24 JORD 1

Loadcase ID: 430 Title: TEMP
Sub Type: Basic Combination

Loadcase Results

File Factor Title TgBe
204 0 9,5 JORD 1
205 0 9,5 JORD 2
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20. Smart combination
Loadcase ID: 221 Title: OVER
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Type
219 0 0,0 1,0 OVER 1
220 0 0,0 1,0 OVER 2
217 0 0,0 1,0 OVER 3
218 0 0,0 1,0 OVER 4
Loadcase ID: 412 Title: ULS-PERM
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Type
414 0 10 0,2 EGEN
179 0 0,7 0,86 BALLAST
415 0 1,0 0,2 JORD
420 0 0,0 1,0 SNED (Max)
421 0 0,0 1,0 SNED (Min)
Loadcase ID: 422 Title: LM 71a
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Type
410 0 0,0 1,97 LM71 (Max)
411 0 0,0 1,97 LM71 (Min)
210 0 0,0 1,0 BROMS (Max)
211 0 0,0 1,0 BROMS (Min)
416 0 0,0 0,5 SIDO (Max)
417 0 0,0 0,5 SIDO (Min)




Status : Page:
Appendix 1: Input receipt SYSTEM 001 35
RC slab bridge Date : Created

Loadcase ID: 424 Title: LM 71b

Sub Type: Smart Combination

Loadcases to consider: All

Variable Loadcases: All

Loadcase Results

File Permanent

Factor Variable

Factor Title Type

410 0 0,0 1,97 LM71 (Max)

411 0 0,0 1,97 LM71 %Mil\r?

210 0 0,0 0,5 BROM § ax)
211 0 0,0 0,5 BROMS (Min)
416 0 0,0 1,0 SIDO (Max)

417 0 0,0 1,0 SIDO (Min)
Loadcase ID: 428 Title: ULS-VAR

Sub Type: Smart Combination

Loadcases to consider: 4

Variable Loadcases: 1

Loadcase Results

File Permanent

Factor Variable

Factor Title T¥pe

426 0 0,75 0,75 LM 71-ULS (Max)
427 0 0,75 0,75 LM 71-ULS (Min)
221 0 1,2 0,3 OVER (Max)

222 0 1,2 0,3 OVER (Min)

430 0 0,9 0,6 TEMP

214 0 0,45 1,05 VIND

Loadcase ID: 431 Title: ULS

Sub Type: Smart Combination

Loadcases to consider: All

Variable Loadcases: All

Loadcase Results

File Permanent

Factor Variable

Factor Title Type

412 0 1,0 0,0 ULS-PERM (Max)
413 0 1,0 0,0 ULS-PERM (Min)
428 0 0,0 1,0 ULS-VAR (Max)
429 0 0,0 1,0 ULS-VAR (Min)
Loadcase ID: 433 Title: SLS-PERM

Sub Type: Smart Combination

Loadcases to consider: All
Variable Loadcases: All

Loadcase Results

File Permanent

Factor Variable

Factor Title Type

414 0 1,0 0,0 EGEN

179 0 0,7 0,6 BALLAST

415 0 1,0 0,0 JORD
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Loadcase ID: 435 Title: SLS-F-VAR
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Type
410 0 0,0 1,58 LM71 (Max)
411 0 0,0 1,58 LM71 (Min)
210 0 0,0 0,8 BROMS (Max)
211 0 0,0 0,8 BROMS (Min)
416 0 0,0 0,4 SIDO (Max)
417 0 0,0 0,4 SIDO (Min)
430 0 0,0 0,6 TEMP
221 0 0,0 0,8 OVER (Max)
222 0 0,0 0,8 OVER (Min)
214 0 0,0 0,2 VIND
Loadcase ID: 437 Title: SLS-F
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Type
433 0 1,0 0,0 SLS-PERM (Max)
434 0 1,0 0,0 SLS-PERM (Min)
435 0 0,0 1,0 SLS-F-VAR (Max)
436 0 0,0 1,0 SLS-F-VAR (Min)
Loadcase ID: 573 Title: FAT
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results
File Permanent
Factor Variable
Factor Title Tyg
414 0 1, 0,0 EGEN
179 0 1,0 0,0 BALLAST
415 0 1,0 0,0 JORD
620 0 0,0 1,08 Envelope (TAG 13S) (Max)
621 0 0,0 1,08 Envelope (TAG 13S) (Min)
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Loadcase ID: 439 Title: SLS-Q
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All
Loadcase Results

File Permanent

Factor Variable

Factor Title Type

433 0 1,0 0,0 SLS-PERM (Max)
434 0 1,0 0,0 SLS-PERM (Min)
430 0 0,0 0,5 TEMP
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21. Envelopes

Loadcase ID: 210 Title: BROMS
Sub Type: Envelope

Loadcase Results
File Title

208 0

209 0

Loadcase ID: 410 Title: LM71

Sub Type: Envelope
Loadcase Results

File Title
270
271
317
318
408
409

OOOOOO

Loadcase ID: 416 Title: SIDO
Sub Type: Envelope

Loadcase Results
File Title

212 0

213 0

Loadcase ID: 420 Title: SNED
Sub Type: Envelope

Loadcase Results
File Title

418 0

419 0

Type
B%F)OMS 1
BROMS 2

Type

Envelope (LM71 - T1) (Max)
Envelope (LM71 - T1) (Min)
Envelope (LM71 - T2) (Max)
Envelope (LM71 - T2) (Min)
Envelope (LM71 - T3) (Max)
Envelope (LM71 - T3) (Min)

5180 1
SIDO 2

Type
SKED-
SNED+

Loadcase ID: 426 Title: LM 71-ULS

Sub Type: Envelope

Loadcase Results
File Title

422 0

423 0

424 0

425 0

Type

LM 71a (Max)
LM 71a (Min)
LM 71b (Max)
LM 71b (Min)




