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1.1 CONSTRUCTION TYPE

Open frame orthogoanal constructed using reinforced contrete.
Foundation on compacted gravel.

At each abutement link slabs are constructed.

The bridges abutments, wingwall and bridge deck is constructed during one casting stage.
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1.2

Theoretical geometry

1.2.1

Oversikt
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*= = Niva UK belaggning(110 mm) i SL.
¥ = Niva UK bottenplatta i SL
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SECTION A-A
Elevation
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SECTION B-B

Abutement 2. Values inside parentensis are at abutement 1.
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1.2.2 Geometry calcualtions
I'. ’_jl I| Ill_ II |* = Matt 4800 mm fillampas |, , .
"*'II,. / / ) b L—= - [ —— — Y L
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SECTION A-A
Transversal direction.
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SECTION B-B

Longitudinal section through link slabs.L&ngsled genom lankplattor
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4800°

SECTION B-B
Wingwalls.
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1.3 FOUNDATION

Both bottom slabs are founded on 0.5 m compacted gravel on rock.

Abutement 1.

Foundation level +20.34 (SL road)
Level bottom of compacted gravel +19.70.

Abutement 2:

Foundation level +20.28 (SL road)
Level bottom of compacted gravel +19.64.

Highest level +22.0.
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1.4 CODE OCH TENDER DOCUMENTS

Documents Version Name

SS-EN 1990-1997 - Svensk Standard Eurokod 1-7

TRVINFRA-00226 2.0 KRAYV, Bro och broliknande konstruktion, Allménna
krav

TRVINFRA-00227 2.0 KRAYV, Bro och broliknande konstruktion, Byggande

TRVINFRA-00228 2.0 KRAYV, Bro och broliknande konstruktion, Brounderhall

TRVINFRA-00331 2.0 KRAYV, Bro och broliknande konstruktion,
Barighetsberékning

TSFS 2018:57 Transportstyrelsens foreskrifter och allméanna rad om
tillampning av eurokoder

TDOK 2013:0667 2.0 Trafikverkets tekniska krav for geokonstruktioner. TK
Geo 13

TDOK 2013:0668 2.0 Trafikverkets tekniska rad for geokonstruktioner. TR
Geo 13

AMA Anlaggning 23 AMA, Svensk Byggtjanst

TDOK 2023:0125 2.0 TRVAMA Anléggning 23

SS 137006:2015

Betongkonstruktioner — Utférande — Tillampning av SS-
EN 13670:2009 i Sverige
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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 ENVIROMENT

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

In TSFS 2021:57 figure 1.1, the road environment is defined according to the figure below. Which
means that only edge beams in road environment.

—11.0m
"jord"-fyllning

Vigbanekant
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1.7 MATERIAL

C30/37 (fek = 30 MPa) - bottom slab
C35/45 (fex = 35 MPa) - other stuctures

K500CT (fyk = 500MPa)

Backfill:

”Grovkrossad spréangsten” according to AMA CEB.524.

. . . o . _ kN ., _ kN
TRVINFRA-00230 table Al gives material properties ¢k = 45°, y = 2om Y = 135 and

Ex =50 MPa.

”Krossad sprangsten” 500 mm according to AMA CEB.411.

TRVINFRA-00230 table Al gives material properties ¢k = 45°,y = 18

Ex =50 MPa.

1.8 GEOTECHNICAL CLASS

Geotechnical class GK2.

kN
m3

Y = 11% and

File : Al General and measurements
Datum : 2026-01-07
Tid : 14:57




Status :

Page:

Part A — CALCULATION ASSUMPTIONS Al:14
Open RC frame bridge Date : Created :
1.9 SAFETY CLASS
Geotechnical resistance: SK?2
Linkplate & wingwall: SK 2
Bridge structure: SK 2 safety class 2 (.. spann <15 m)

Safety class 2 according to TSFS chapater 2 table 2.1.
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1.10 CONCRETE COVER AND CRACK CRITERIA
Class identification bridge components. .

Construction part Exposure class 1 Life spann max vctew® | 3
Substructure incl. linkplate :

= Wingwall towards filling XD1/XF4 L100 0.40 1.5
= Wingwall from filling XD1/XF4 L100 0.40 15
= Abutment towards f|II|n_g XC2/XE3 1100 0.50 10

(level 1 m under surfacing)
» Abutment from filling XCAIXF3 L100 0.50 1.2
(above ground)
» Abutment from filling XC2IXF3 L100 0.50 1.0
(under ground)

= Bottom slab in general XC2/XF3 L100 0.50 1.0
= Bottom slab underside XC2/XF3 L100 0.50 1.0
= Linkplate in general XD1/XF2 L100 0.40 15
o Linkplate underside XD1/XF2 L100 0.40 1.5
Superstructure:

= Edge beam XD3/XF3 L100 0.40 1.8
= Bridge deck XD1/XF4 L100 0.40 1.5
Footnotes:

1) TRVINRA-00227 section 5.3.2.3
2)  TSFS table 12.1
3)  TSFS table 12.3
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Cmin.dur

Cmin.b
ACdev

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

Cnom — Cmin + ACdev

> minimum cover with regard to environmental impact

- minimum cover with regard to adhesion requirements
: execution tolerance

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

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

Construction part Cmindur Cmint®  Crmin ACgev*” C nom®” Wi till +)

Substructure incl. linkplate :

= Wingwall towards filling 25 20 25 10 40 0.20

= Wingwall from filling 25 20 25 10 40 0.20

= Abutment towards f|II|n_g 15 20 20 10 40 0.40
(level 1 m under surfacing)

= Abutment from filling 15 20 20 10 40 0.30

(above ground)

= Abutment from filling 15 20 20 10 40 0.40
(under ground)

= Bottom slab in general 15 20 20 10 40 0.40

= Bottom slab underside 15 20  35% 10 45 0.40

o Linkplate in general 25 20 25 10 40 0.20

= Linkplate underside 25 20 40% 10 50 0.20

Superstructure: 45 20 45 10 55 0.15

= Edge beam 25 20 25 10 40 0.20

mm mm mm mm mm mm
Fotnotes:

1) TSFStable 12.1

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

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

4)  TSFS table 12.2

%) TSFS chapter 12 section 28 ki= cmin + 15 mm when casting against building foil.
6)  General Swedish practice min. Crom =40 mm (.. $32 + 5 mm)
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2. SYSTEM ANALYSIS

2.1 GENERAL

2.2 SKETCH SYSTEM ANALYSIS
2.3  CROSS SECTION PROPERTIES
24  MATERIAL

2.5 BOUNDARY CONDITIONS

26  MESH

2.7 SEARCH AREA

page 2:2
page 2:3-12
page 2:13-22
page 2:23
page 2:24-34
page 2:36-44
page 2:45-47
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2.1 GENERAL

The bridge is built using reinforced concrete.

The computational geometry is simplified so that the bridge deck is completely horizontal both
longitudinally and vertically.

Abutments, bridge deck and link plate are modelled using high-node shell elements (QTS8).
These shell elements are modelled with isotropic material properties corresponding to uncracked
concrete.

The system calculation is performed using FEM- anlysis.

Wing walls are not modelled in the structural calculation as they are considered statically inactive
in the vertical plane. Only minimum reinforcement will be introduced in the vertical plane to limit
crack widths.

In the structural model, the wing length corresponding to the longest wing wall (4800 mm) is
applied to all wing walls.

Edge beams are not modelled in the structural calculation on the safe side to allow future
replacement without reduced load-bearing capacity.

The bottom of the girder will be connected to a fictitious "rigid beam™ with negligible axial
stiffness.

The centre of the "rigid beam™ will be connected to a "super node” through a rigid joint (JSH4).
This order to handle that bottom slabs are place excentric to abutments.

Link slabs are connected to top of abutments through a moment-free joint. These are designated as
line joint element JNT4. Line supports are introduced 1.0 m from its end, which gives a slab with
a free span of 4.0 m, considered to be on the safe side.

According to Swedish general practice a stiffness increase of 1:3 is applied within structural parts
at the nodes.

Traffic load evaluation is carried out using Vehicle Load Optimiser (VLO) function for Swedish
traffic loads.

Attachments:

Attachment Name

Input receipt
Results reactions
Results abutments
Results bridge deck

N[

w

I
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2.2 SKETCH SYSTEM ANALYSIS

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-program of 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.

Overview 3D
Geometry
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2.2.1 Geometry : POINTS

Abutment 1 & 2
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Bridge deck

Link plate

P312
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P330
P230
Z P130

P320

P220

P120

Fictious “rigid beam”

P401
?

*_P_.é.lOO

Fictious ‘“‘super nodes”
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2.2.2  Geometry : LINES
e
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Abutment 1 & 2
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Fictious “rigid beam”
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2.2.3  Geometri : SURFACES
[~s205
S202
S204
) 8203 _ 5201
S105 8200
S104 T
S102 . L, X
*.8100
Abutemnent 1/2
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S411
S409 '
S407 S410
- S408
S405
’ S406
8403 3
o S404
S401
S402
S400 ]
- y L" X

Bridge deck
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S503
) S501
S502
S500

S300 §302
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2.3 CROSS SECTION PROPERTIES

By experience stiffness increases by 1:3 at all joints as seen below.

1133 1133

Stod 1/2
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(3000) (6000) (3000)
(350) (350)
=
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Bridge deck
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Link plate

File : A2 Static system rev A
Datum : 2026-01-05
Tid : 10:49




Status : Page:
Part A — CALCULATION ASSUMPTIONS A2:15

Open RC frame bridge Date : Created :

2.3.1 Shell element

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

Thicknes= (T)

3

Modal Line

Local Surface
(Element) Axes

: :‘[Ec:cerﬁril::'rty (el +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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Surface function thickness :

L. Z{+)

Wi+)
J ) uf+)

Variation Function(u,v) | Remark
tl 1.133-0.433-u | Bottom slab at abutement 1 & 212
t2 0.700+0.305-u | Abutement 1
t3 1.005+0.350-u | Abutement 1 conection superstructure
t4 1.317-0.117-u | Superstructure connection abutment 1
t5 1.200-0.500-u | Superstructure inclination area left side
t7 0.700+0.500-u | Superstructure inclination area right side
8 1.200+0.117-u | Superstructure connection abutment 2
t9 0.700+0.305-u | Abutment 2
t10 1.005+0.350-u | Abutment 2 connection superstructure

- m .
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Surface function excentrisity :
Variation Function(u,v) |Remark
e2 -0.152-u Abutement 1
e3 -0.152+0.108-u | Abutement 1 conection superstructure
e4 0.308-0.058-u | Superstructure connection abutment 1
e5 0.250-0.250-u | Superstructure inclination area left side
e’ 0.250-u Superstructure inclination area right side
e8 0.250+0.058-u | Superstructure connection abutment 2
e9 0.152-u Abutment 2
el0 0.152-0.108-u | Abutment 2 connection superstructure
- m .
Surface geometry.:
Attribute t ez Remark
tl tl 0 Bottomslab
t2 12 e2 Abutement 1
t3 3 e3 Abutement 1 conection superstructure
t4 t4 e4 Superstructure connection abutment 1
t5 t5 eb Superstructure inclination area left side
t6 t6 0 Superstructure
t7 t7 e’ Superstructure inclination area left side
8 18 e8 Superstructure connection abutment 2
t9 t9 e9 Abutment 2
t10 t10 el0 Abutment 2 connection superstructure
t11 0.400 0 Linkplate
t12 0.800 0 Support area linkplate
- m -
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Abutment 1/2 :
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2.3.2  3D-beams ( ’Thick beam” / BMS3)

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

Beam Centroid
(Bending Plane)

.

Beam Local
(Element) Axes

. 4{ Modal Line
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A fictive rigid beam is introduced at bottom of each abutment. The beam has infinite stiffness in
all direction apart from axial direction. In this direction stiffness is negligible.

Analysis category | 3D

Definition

() From Library

Mone

@ Enter Properties

Usage 3D Thick Beam (Any beam)

Reinforcement (only used for RC design checks)

Mone ~

UK Sections
Universal Beams (B54)

914x305x289kg UB

100%

Cross sectional area [A)

Product moment of area (lyz)

Torsional constant (J)

Eccentricity in y direction (ey)

Eccentricity in z direction {(ez)

Value |
TIE3
Second moment of area about y axis (lyy) 1.0ER
Second moment of area aboutz axis (lzz) 1.0E6
T
1.0E6
Effective shear area in y direction (Asy) 1.0E3
Effective shear area inz direction (Asz) 1.0E3
0.0
0.0
Visualise... Tapering >> Section details...
Name | Rigid beam abutement v | 4 (8)
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2.4 MATERIAL

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

Substructure C35/45 : Ecm = 34 GPa
Isotropic

[ Plastic [ ]creep [Ipamage [Ishrinkage [ | viscous

Elastic
|:| Dynamic properties Valua I

[+] Thermal expansion Young's modulus H.0E6
- Poisson's ratio 02
Mass density 25

Coefficient of thermal expansion 10.0E-6
-

= &)

Nam E-Etun'g ES."“E
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2.5 BOUNDARY CONDITIONS
25.1 Boundary conditions link slab

At a distance 1 m from edge of link slab att fictive line support is added in z-direction.
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Analysis category | =30

Free Fixed Spring stiffness
O] O O
Translation in O i ) |
O ® O
® O O
Rotation about O] O O |
® O O
Hinge rotation (O] ] O
Torsional warping O] O O I
Pore pressure @ D I
Spring stiffness distribution
Stiffness
Stiffness funit length
Stiffness funit area
Lift-off ==
Contact ==
Mame | Support lankplatta = 6
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2.5.2 Boundary conditions abutments

Boundary conditions for each support is modelled using super nodes.

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

N

N

. P401

/4
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Rotational stiffness of foundation is determined using software PROG G3.005.

Since the distance to solid ground (H) is less than twice the width of the bottom plate (2B), the
method according to TRVINFRA-00227 appendix B5.1 since H > 2B.

Supernode |

s |
= JI/ = e Rigid beam
abutment
B
_ ™ )
..'.r}g._ﬁ =S
48,9 ' K O
d—:l réi‘ﬂl._-ll A
B3 10 0 S o
450
v 3
oy O
_.v\_.-D -C_-"' ',_||I 1?"! {';\\‘i EI

"y *II I,-' )

Kpy = 678000m . page A2:33

kKNm

Kgy = 136000% . page A2:33
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Object : Support 1/2

PRINCIPFIGUR

Geometri och undergrund

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

2y

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

X

!

! )

E _( o _\L

. A L K

AX
~
| |
,T
{
X T
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TEORI

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

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

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

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

2 2 2-H 4 8§-H
M=F-2¢ ez?;
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INDATA
Geometri

Bottenplatta :

Underliggande jordmaterial

Antal skikt ( minst 2 skickt erfordras ):

Skikt Ex h
1 50 0,50
2 35 4,80
3 45 2,00
- MPa m

| = 8.5m

n = 3st
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BERAKNINGAR

Total skikttjocklek

Sattningsomrade

Zmax = Min(2-b, H)

Nivaer for respektive skikt

for iel.n

2, <2y gt hi — 1mm

22~i+1 <« 224i + Imm

H=7.3m

Zmax = 3.4m

z; =(0.000 0.500 0.501 5.300 5.301 7.300 7.301)m
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Funktion fér sattningsmodul

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

E2-i+1 < Eki+l

Egc =(50 50 35 35 45 45 1000)-MPa

Ex:= Iinterp(zs,Esk,z)

Pakanningar enligt 2:1

g = 100kPa

Ao = q—21
v=A (b +2)-(1+ 2

Karakteristisk séttning

Ekvivalent sattningsmodul

Zmax
J' Aoy, dz

om

Ey =
k Sk

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

LB E)

Ko (B.L) = — =
oK(B.L) 12H

Sk = 5.9-mm

E', = 28-MPa
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RESULTAT

Resultat ddH< 2B :

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

kNm

Kap(b,l) =13167-——

ek( ) rad
Cop = ——
Kgk(b., 1)

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

kNm
ka(l,b) = 329163-——
ek( ) rad

Cy = 1
Kgi(l,b)

Resultat ddH > 2B :

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

2
b™1 kNm
K, =E — =135692.——
$ K 5 rad

1

C. = —
¢ K

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

2
1%.b KN

Ky = Ex— = 678462 10
5 rad

S
K

109-c¢ _ 75950. 124
kNm

10%.c. = 3038124
n kKNm

106-c¢ _ 7370124
kNm

108.c. = 147479
n kNm
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25.2.1 Boundary support 1

“Super node” at support 1 is modelled as seen below. This super node is termed point P221 in

model of system analysis.

Analysis category 3D

Free Fixed Spring
Spring stiffness
x O O] O
Translation in Y @) @ @) |
z O O] O
x| O ®) @ | 678.0E3
Rotation about Y @) ®) ® | 136.0E3
z O O] O
Hinge rotation @ O O |
Torsional warping @ O O |
Spring stiffness distribution
(@) Stiffness
() stiffness/unit length
OStif’Fnessfunit area
Lift-off >=
Contact ==
Mon-reflective ==
Name | Support 1 VI @)
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2.5.2.2 Boundary support 2

“Super node” at support 2 is modelled as seen below. This super node is termed point P231 in
model of system analysis.

Analysis category | 3D

Free Fixed Spring
Spring stiffness
x O @ Ol
Translation in Y O ® O |
z O @ Ol
X $) @ | 678.0E3
Rotation about Y O $) ® | 136,0E3
z O @ Ol
Hinge rotation @ O O |
Torsional warping @ O O |
Spring stiffness distribution
(@) stiffness
() stiffnessfunit length
() stiffnessfunit area
Lift-off >=
Contact ==
Mon-reflective ==
Name | Support 2 M= R0
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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 2 x 8 2 8
Element 6 x 8 6 8

Abutment 1 & 2:

- T8N

SIS
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Bridge deck:
) e
- Ny Y
~ 'f -
# | 5
| L
a;_i LS
- R J 3
"_f = o o
e ol
Linkplates :
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2.6.2 Beam element (BMI21) : linear

Studied bridge uses beam elements (” Beam element” / BMI21) for support beam.

End release: |End release:
Type Divisions | Start End Structure
Element 8 8 None None Rigid support beam
Rigid beam :
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Open RC frame bridge Date : Created :

2.6.3  Joint element for between features (JNT4) : No rotational stiffness

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

Element JNT4

Name
W
WU
o
Element Joints
Group
Element 3D Joints
Subgroup
Element A 3D joint element which connects two nodes by three springs in the local x, y and z-directions.
Description
Number Of 4. The 3rd and 4th nodes are used to define the local x-axis and local xy-plane.
Nodes
Freedoms U, VvV, W: at nodes 1 and 2 (active nodes).

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

Link plate is termed Master while ridge deck is termed Slave.
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Joint material:

Analysis category | 3D

[ ] cylindrical
Assignment to  Lines
Joint type | Joint no rotational stiffness '
Properties specified for each freedom
u v w
Elastic spring stifiness 1.0E12 1.0E12 1.0E12

Mame | JS04 (momentled)
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Open RC frame bridge Date : Created :

2.6.4 Joint point element for beams (JSH4)

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

Element Name

Yoy

WU

Lo

Element Group

Element
Subgroup

Element
Description

Number Of
Nodes

Freedoms

Node
Coordinates

Geometric Properties

PN

JSH4, JL46

Joints

3D Joints

30 joint elements which connects two nodes by six springs in the local x, y and z-directions

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

U, VW, W, 8x, By, Bz at nodes 1 and 2 (active nodes)

X Y. Z at each node

ez Eccentricity measured from the joint xy-plane to the nodal line.

dy Parametric distance factor (between 0.0 and 1.0}, which defines the position of the shear spring for the
local y direction between nodes 1 and 2. It is measured fram node 1 (dy=0) along the local x direction

dz Parametric distance factor (between 0.0 and 1.0}, which defines the position of the shear spring for the
local z direction between nodes 1and 2 It is measured from node 1 {dz=0) aleng the local x direction.

“Super nodes” are termed Master while centre of rigid beam is termed Slave.
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Joint material:
Spring Stiffness Only
Analysis category 3D
Assignmentts  Points and line ends
Joint type  Joint for beams b
Properties spedfied for each freedom
u | v | W | THx | THy | THz
Elastic sprng stifness| 1083 | 1083 1083 . 10E3 o 10E3  VWOBS
Name | Joint (support) -
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Open RC frame bridge Date : Created :

2.7 SEARCH AREA

Discrete load can be applied to structure as geometrical load areas. In FEM-program load
areas are termed Search Area.

2.7.1 Search area : Superstructure

R T
it i bl
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2.7.2
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2.7.3
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3. LASTER

3.1 DEAD WEIGHT

3.2 SURFACING

3.3 EARTH PRESSURE

3.4 SUPPORT SETTLEMENT
3.5 CREEP

3.6 SHRINKAGE

3.7 TRAFFIC LOAD

3.8 BRAKING LOAD

3.9 LATERAL LOAD

3.10  WIND LOAD

3.11  SURCHARGE

3.12 TEMPERATURE

3.13 LOAD COMBINATIONS

page 3:2-11
page 3:12-16
page 3:17-43
page 3:44-48
page 3:49-53
page 3:54-58
page 3:59-74
page 3:75-81
page 3:82-88
page 3:89

page 3:90-104

page 3:105-127
page 3:128-144
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3.1 DEAD WEIGHT

Ve = 25 k£3 . concrete
m
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3.1.1 Abutments

Load case : EGEN 1

Structural loading : Body force

. . 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 @
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3.1.2 Bridge deck

Load case : EGEN 2

Structural loading : Body force

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

Overview 3D
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3.1.3

Edge beams including railing

Along each edge bream a line load is introduced. The load includes weight of edge beam and

railing.

kN
Pracke — 0-7?

= Py = Dracke + Pk = 0.7+ 040m - 045m - 252 = —6°~

Analysis category | 3D

(O Total (®) Per unit length Per unit area
Component Value

X Direction 0.0

¥ Direction 0.0

e R
Maoment about X axis g mmmmm————
Moment about Y axis 0.0

Moment about Z axis 0.0

Name | EGEN 3

~| = (14)

-

- weight railing
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e b:*
5 1

Overview 3D
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3.1.4 Link plate

Load case.: EGEN 4

Structural loading : Body force

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

Qvierview 3D
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3.1.5 Wingwalls
All wingwalls are alike (.. L = 4.8 m).
P, = —145kN . page A3:33

Load is distributed along edge of abutments from bottom of superstructure and distance

3.85 m downward.

P,

h

kN

145kN
3.85m

pz =

Analysis category ‘ 3D

OTUL—:II @ Per unit length Per unit area
Component Value
X Direction 0.0
¥ Direction 0.0
Z Direction -38.0 i
Moment about X axis UU i
et i
i G ——————————

MName EGEN 5

(8)
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3.1.6 Load combination dead weight: EGEN

Basic loadcomination. EGEN.:

Load case Factor

EGEN 1 1.00

EGEN 2 1.00

EGEN 3 1.00

EGEN 4 1.00

EGEN 5 1.00
File : A3 Loads
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3.2 SURFACING
Thickness pavement with a thickness of 110 mm built as follows:
- Wearing course ABT 40 40 mm
- Binde course ABb 40 mm
- Protective course ABT 25 mm
- Waterproofing layer 5mm
y =233 : ABT and ABb
kN .
y = 23ﬁ . course

> Phetsgg = 0.11kPa +23-2-0.105m = 25kPa
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3.2.1 Load on bridge deck
Global Distributed *
Analysis category ‘ 3D
O Total Per unit length (@) Per unit area
Component Value
X Direction 0.0
Y Direction 0.0
Z Direction 25
Name | BELAGG 1 | B @

Overview 3D
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3.2.2 Load on link plate

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

thickness (100-400 mm).

The overfill is considered equivalent to the base layer. In the static model, a fictitious load
corresponding to the weights for the pavement and overfill is introduced (an average thickness of

250 mm is applied.

kN
dpetagg = 2.5kPa + ZZW- 0.25m = 8.0kPa

Global Distributed X
Analysis category | 3D
(O Total Per unit length (@) Per unit area
Component Value
X Direction 0.0
Y Direction 0.0
ZDieclin .
Name | BELAGG 2 v| = (12)
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3.2.3 Load combination surfacing: BELAGG

Basic loadcomination BELAGG :

Load case Factor

BELAGG 1 1.00

BELAGG 2 1.00
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3.3 EARTH PRESSURE

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

@, = 45°
kN
Y= 20—3
kN
X, :i-n-YEi-Xk
Vm Vm

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

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

tan45°

tan
i) = arctan( 10

Ym.D2

- @4 = 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 tan45s°
- @4 = artctan (—2%) = qrctan
Y- 1.3
m

):38°

Remark
These are not used in FEM-analysis. This is done by adjusting load coefficients.
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During design earth press coefficients associated to method D2 will used applied, however the
load coefficients are adjusted according verification, see section 3.13.1.

Ko =1- Sin((pd)

Pa

K, = tan?(45° — 7)
K, = tan*(45° + %)
o Ka Ko Kp Metod

(38°) | (0.24) | (0.38) (4.20) D3
45° 0.17 0.29 5.82 D2

H =0.11m + 5.85m = 596m

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

s(+)
=
o
— =
q 'v‘il:{s)
Remark

Load width B = 8.0 m is used for the bottom slab even though width B = 8.5 m. This
simplification is possible since favourable effect of passive earth pressure has not been considered
on safe side.
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3.3.1 Load against abutment 1

Qvilo (Om) = OkPa

Toite (5.96m) = 5.96m - 5.8% = 35kPa

Load case : JORD 1

Structural loading : Discrete 4 node patch
Surface load (gx): 0 kPa — +35 kPa
Search Area : Abutment 1

Loads outside search area : Include full load

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

Load direction Projection vector Patch load divisions
@x Oz Project in load direction []Use default
Oy Oxvz Project for prestress Number of divisionsin 0
() Patch x

X component | 0.0 Wumber of divisions iny
(O Patch y
() Surface normal Y component | 00

Z component 1,0

: top surfacing

: undersida bottom slab

X Y z Load
1 -10.0 4.0 ] 350
2 -10.0 4.0 5.96 0.0
3 -10,0 4.0 596 0.0
4 -10.0 4.0 0.0 350
Name | JORD 1 - : (2)
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3.3.2 Load against abutment 2

Qvito (Om) = OkPa

Toite (5.96m) = 5.96m - 5.8% = 35kPa

Loadcase : JORD 2

Structural loading : Discrete 4 node patch

Surface load (gx): 0 kPa — -35 kPa

Search Area :

Abutment 2

Loads outside search area : Include full load

Patch type

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

Load direction
@x Oz
Ov Oxvz
() Patch x

(O Patch y
(O surface normal

Projection vector Patch load divisions
Project in load direction [~]use default
Project for prestress Number of divisionsin 0
X component 0.0 Number of divisions iny 0

¥ component 00

Z component 1,0

: top surfacing

: undersida bottom slab

X Y i Load
1 10,0 -4.0 0.0 -35.0
2 100 -4.0 596 0.0
3 100 4.0 596 0.0
4 100 4.0 0.0 -35.0
Name | JORD 2 M =Fc)
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Open RC frame bridge Date : Created :
3.3.3 Load against wingwalls

Design software K2.002 is used to determine earth pressure against wingwalls according to
Culmans’s theory. All wingwalls are assumed to have same length (L = 4.8 m).

Load is distributed along edge of abutments from bottom of superstructure and distance
3.85 m. This assumption is on safe side.

kNm
Nsis-9 = +39—

kNm

. see page A3:33

: see page A3:33

Mg 5o = 1047 . see page A3:33

Nigrg = +52°0 . 1 _ 5ok

Jord ™ m 135 T m
_ kNm 1 __kNm

Miora =104 = =935 = 1710~
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Objekt:VingmurL=4.8m

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

Typl(Q@ver:O) Typz(QévertO)

Jordtryck enligt Culmans metod
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INDATA
Geometri :

L; = 48m L, = 0.5m

hy = 14m hy = 1.1m hg = 4.8m hy = 0.2m
t; = 0.40m ty = 0.40m ty3 = 0.7m + 1.1m =0.9m
Vinkel vinge-ramben pa baksidan : w = 135°

Vinkel vinge-vagbankskron pa baksidan: o = 45°

Avstand till brytpunkt for effektiv hojd : a = 1.56m
Material :
Jordmaterial : ; = 20k—N K, = 0.29
: Yjord 3 o= "
m
kN
Betong : = BH—
Tbtg 3
m
Laster :
Overlast : Ogyer = 20kPa

Lastkoefficienter :

Jordtryck
Overlast

g1 = 135

g 52 =0

K, = 0.17

File : PROG K2_002.xmcdz
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BERAKNING

Jordtryck enligt Culmans metod :

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

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

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

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

b oot — L
(Ly - Lo)tan(6)

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

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

tan(a — B) 2

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

2
hors .
2 n slant | ¥ jord
W2 = |:(hmur+ hSlém) ~tan(; - O(,j - —tan(B):|._2

- hslénl(s)}

Qover(® = q{(hmuﬁ etand 'ta”(g B aj tan(B)

File : PROG K2_002.xmcdz
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Vilojordtrycksresultant enligt Culmann under inverkan av jordlast + dverlast :

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

K0
Paktiv
Ka

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

pjord(s) = |Ng « 20st

90° - ¢

a1

Ao «

o< @

Pmax < Pg(0kPa)

for ie2..N

o < o+ Aa

Pyilo< Po(0kPa)

it Pyilo> Pmax
Pmax <~ Pvilo

O(,max(— a

Shnittkrafter jordtryck + éverlast :

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

Wjord «— Wy + Qgyer(d) otherwise

Paktiv < Wijordtan(a — ¢)

hslaint

tan(B)

Paver(s) = [Ny, < 20st

90°— ¢

a1

Ao«

o«
Pmax < po(%ver) —Po(0kPa)

for ie2..N,

o <o+ Aa

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

Pmax < Pover

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

File : PROG K2_002.xmcdz
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Lastkombinering - LK ULS och Lk SLS:

Snittkraft i frontmur for inspanningssnitt :

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

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

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

Snittkrafter i vingmur :

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

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

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

Berdkning av effektiv héjd :

Niva 6verkant effektiv vingmur :

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

Niv& underkant effektiv vingmur :

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

Effektiv hojd vingmur :
hef(S) = NIVéOk— NIVéuk

File : PROG K2_002.xmcdz
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Dimensionerande snittkrafter ( Lk ULS och Lk SLS) férdelade pé effektiv hoid :

Shittkraft i frontmur fér inspanningsshnitt :

Het = hes(OM)

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

Snittkrafter i vingmur :

Q'uLs(®)
QuLS.ving= The®)

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

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

Egenvikt vingmur :

L1

L1

Megen = thg'JO A(s)-sds

File : PROG K2_002.xmcdz
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RESULTAT
Mellanresultat
p = 45.° : Dimensionerande friktionsvinkel tilhérande K,

B =18"° : Lutning hos slanten ned till Gverkant vingmur méatt vinkelrétt mot vingen

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

X Pjord QL tillh P sver QL tillh

0 66,5 66 27,7 66
0,167 64,3 66 27,2 66
0,333 62,1 66 26,8 66
0,500 60,0 66 26,3 66
1,22 50,2 66 15,7 62
1,93 38,9 66 7,7 57
2,65 26,9 66 2,4 52
3,37 17,1 66 0,1 48
4,08 9,5 66 0,0 0
4,80 4,1 66 0,0 0

m kN/m grader kN/m grader

Utvardering av jordtryck + déverlast i diagramform:

Lastintensitet - p (x)
80, T T T T

[ kN/m ]

x [m]

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

Tvarkraft - H'(x)
200 T T T T

150,

100,

[kN]

50

-50

se8 Jordtryck
eoo Overlast

Moment - M'(x)

300, T T T T

200

[kNm ]

100

se8 Jordtryck
eoo Overlast

File : PROG K2_002.xmcdz
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Uvardering av dimensionerande snittkrafter fér Lk ULS och LK SLS i diagramform :

Tvarkraft - Q'(x
300 T T T T

200

[kN]

100

Moment - M'(x)
500 T T T T

400

300

[kNm ]

200

100,

g=8 Lk ULS
eeo Lk SLS

File : PROG K2_002.xmcdz
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Uvardering av effektivhéid i diagramform :

Effektiv hojd

x [ m]
se8 Effektiv hojd h(x)
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PROG K2.002 / 2002-01-30 ( T020)
Resultat
Dimensionerande snittkrafter i frontmur for inspanningssnitt
Effektiv hojd i inspanningsshitt : Hef = hes(OM) Hes = 3.85'm
N ULS.front M ULS.front N SLS.front M SLS.front
55 134 39 104
kN/m kKNm/m kN/m kKNm/m
Dimensionerande snittkrafter i vingmur
X Q ULS.ving M ULS.ving M SLS.ving t (X)
0 77 110 86 0,400
0,167 72 99 79 0,400
0,333 67 89 72 0,400
0,500 62 79 65 0,400
1,22 47 52 44 0,400
1,93 33 31 28 0,400
2,65 23 17 16 0,400
3,37 14 8 7 0,400
4,08 6 2 2 0,400
4,80 0 0 0 0,400
m kN/m kKNm/m kKNm/m m
Egenvikt vingmur
Egenvikt ger upphov till en triangular linjelast med stérsta intensiteten enligt nedan :
Vegen = 145-kN Megen = 275-KNm
“ Megen
tp = =
p Vegen Xtp 1.9m
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Load case: JORD 3-1

(Northern wingwall abutment 1)

= +29 kN
py - m
kNm
m, = =77——
m

Global Distributed

Analysis category | 3D

(O Total (®) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction 290
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis 0.0
Moment about £ axis -77.0
Name | JORD 3-1 v| @)
File : A3 Loads

Datum : 2026-01-07
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Overview 3D
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Open RC frame bridge
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Load case : JORD 3-2

(Southern wingwall abutment 1)

— _2g kN
py - m
kNm
m, = +77—
m

Global Distributed

Analysis category | 3D

(O Total (@ Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction -29.0
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis 0.0
Moment about Z axis 77.0

Name | JORD 3-2

-

-
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Oveview 3D
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Load case : JORD 3-3

(Northern wingwall abutment 2)

= +29 kN
by = m
kNm
m, = +77——
m

Global Distributed

Analysis category | 3D

OTotaI @ Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction 290
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis 0.0
Moment about £ axis 770

Name | JORD 3-3

-

-
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Overview 3D
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Open RC frame bridge Date : Created :

Load case : JORD 3-4

(Southern wingwall abutment 2)

= +29 kN
by = m
kNm
m, = +77——
m

Global Distributed X
Analysis category | 3D
OTotaI @ Per unit length Per unit area

Component Value
X Direction 0.0
¥ Direction -29.0
Z Direction 0.0
Moment about X axis 0.0
Moment about Y axis 0.0
Moment about £ axis -770

Name | JORD 3-4 =R
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3.34

Last combination earth pressure: JORD

Basic load combination JORD :

Load case

JORD 1

JORD 2

JORD 3-1

JORD 3-2

JORD 3-3

JORD 3-4

File : A3 Loads
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Open RC frame bridge Date : Created :
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.

A horizontal support displacement in the longitudinal direction of the bridge (x-direction) of £5
mm for each support is applied.

Vertical settlement difference (Z-direction) corresponding to support settlement of 10 mm is
assumed to occur for all supports.

A verification will be performed to demonstrate that this is on the safe side.
Horizontal displacement (X-direction) amounts to £10 mm.

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

Note:

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

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

File : A3 Loads
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Open RC frame bridge Date : Created :
3.4.1 Vertical settlement
34.1.1 Support 1

Load: STOD 1Z

Structural loading : Prescribed Displacement

Translation at point in Z direction : -0.010 m
Load case : STOD_1Z

Point : P400

Overview 3D
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34.1.2 Support 2

Load: STOD_2Z
Structural loading : Pres
Translation at point in Z
Loadcase : STOD 27

Point : P401

Overview 3D

cribed Displacement

direction : -0.010 m
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Open RC frame bridge

Status :

Page:
A3:47

Date :

Created :

3.4.2 Horizontal settlement

34.2.1 Support 1

Load : STOD_1X

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

Point : P400

3.4.2.2 Support 2

Load: STOD 2X

Structural loading: Prescribed Displacement
Translation at point in X direction: 0.010 m
Load case : STOD_2X+

Point : P401

File : A3 Loads
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3.4.3 Load combination settlement: STOD

Basic loadcases :

Loadcase Loadcase Factor
STOD 1X- STOD 1X+ -1
STOD 2X- STOD 2X+ -1

Loadcase

STOD_1X+

STOD _2X+

STOD_1X-

STOD_2X-

Smart loadcombination. STOD-Z :

Loadcase Permanent factor | Variable factor
STOD 1Z 0 1.0
STOD 27 0 1.0

Loadcase

STOD-X

STOD-Z
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Open RC frame bridge Date : Created :

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.
to = S5days

t; = 120 years

Bridge consists of parts with different thicknesses as seen below.

Creep is determine using Mathcad program PROG A001.

Fort=0.80m— ¢(t;,t,) =1.97 : see page A3:52
Fort=1.20m — ¢(t;,t,) =191 . see page A3:52

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

O
Eec (tl’to) = ¢(t1’t0) E_

c
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Open RC frame bridge Date : Created :

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

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

* = According to Swedish work practice

E

E system — cm

1+¢

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

1

fxrymp = 1+ gy, = 1+ 170 =037
1
fsrop = = =037
1+¢, 1+170
1
f:]TEMP - - - 077
1+¢, 1+03

Note:
According to TRVINFRA-00227 section 7.2.1.1.2.4, no reduction is permitted for uneven
temperature across the cross-section. This is because this temperature variation is considered to

have a very short duration (only over the day).
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Objekt: Plattram

Betong ( C30/37, C35/45, C40/50 och C45/55): BTG = "C35/45"
Relativ fuktighet : RH = 80%
Tvérsnittetsbredd : b = 8.0m
Tvarsnittetshojd : h = 0.7m (1.20m)
Tvarsnittsarea : A, =b-h= 5.6~m2 (9.60 m2)
Omkrets i kontakt med "luft" : u=2b=16m

2-Ac
Barverkets ekvivalenta tjocklek : hg = ——=07m

u

Studerad tidpunkt for bestdmning av krypning : t = 1204r ty = 43800-dag
Tidpunkt for palastning ( =formrivning ): to = 5dag

Indatakvitto

fom = 43-MPa

File :PROG A001.xmcdz
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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 =115
3 hO
01 |—
mm
1-RH .
1t ———oq [ otherwise
3 hO
01 |—
mm
1
Bg = =0.68
01+t
16.8
Brem = =2.56
fom
MPa
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By = |if fyy < 35MPa

By = 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

ti-tg 2
Be=|—————| =099
BH + tl - to

10 = PRH Brem By = 1.9 (1.93)

Pt1 = Pto

B =1.97 (1.91)
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Open RC frame bridge Date : Created :
3.6 SHRINKAGE

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

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

ts = 0days

t; = 120 years

Shrinkage is determined using Mathcad program PROG AQ02 after time ti.

Fort=0.80m— & (t;) = 0.024% : see page A3:53
Fort=120m — &, (t;) =0.023% : see page A3:53

Shrinkage ., = 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.

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

Shrinkage does not have to be used for ultimate state (ULS) see SS-EN 1992-1-1 82.3.2.2(2).
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PROG A.002 /2011-09-02 ( T002)
Objekt: Plattram

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 = 8.0m

Tvarsnittetshojd : h = 0.7m (1.2m)

Tvérsnittsarea : Ac =bh= 5.60~m2

Omkrets i kontakt med "luft" : u=2b=16m

2-Ac
Barverkets ekvivalenta tjocklek : hg = ——=07m
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
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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

t; -t
1%
Bds = =0.98

3
ho
ty -ty + 0.04 [—j

mm

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

T
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)

Ecs = Eod * Ecg = 0:024-% (0.023%)

o} =0.70
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Open RC frame bridge Date : Created :
L.oad case.;. KRYMP.
Structural loading : Temperature
Definition : Nodal
Initial temperature : 0 °C
Final temperature : -24 °C

o
& ™

Overview 3D
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3.7 TRAFFIC LOAD

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

section 4.3.

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

chapter 6 point 38.

3.7.1 Traffic lane division

G

¥ 3 )
®

Total traffic width : w;,; =8.0m

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

Full traffic width : w; = 3.0m

Remaining width : w, =2.0m
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ag Que  ag @y Qg Tk
PP B ,.-MIffffﬁfz:th'"
T A Y R R
= = i —— s
s o J
% ' | @
\ - 4 g Y
‘J?"\ - B e
. .
y o e T
e —— e

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

—~}-0,404—
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Axle loads:
%q
Q= aq - Qy
Traffic Remark
lane Qx 0Q Q'k
1 300 0,9 270 [LM1-2x270 kN
2 200 0,9 180 LM1- 2 x 180 kN
3 100 0 0 No load
- kN - kN -
Surface loads:
a q
q k= a q q k
Traffic
lande gk Og g’k
1 9.0 0.8 7.2
2-3 25 1.0 25
- kPa - kPa
Remark

Evaluation is performed using Vehicle Load Optimisation ( VLO ), see section 3.7.4.

: characteristic value including national adaptation factor

: characteristic value including national adaptation factor

. national adaptation factor according to TRVFS 2011:12 table 7.1

: national adaptation factor according to TRVFS 2011:12 table 7.1
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3.7.3 Load model 2 (LM 2)
Characteristic vertical load according to SS-EN 1991-2 84.3.3.
2,00 — X
\ !
~+— —+-+—0,60
; f
|
—={0,35|=—
By = ag = 0.90 : national adaptation factor
Qk =400 kN : characteristic value
Q k= Pr-Qk = 360 kN : characteristic value including national adaptation factor
Remark

Not considered as critical for this bridge type, thus not included in FEM-analysis.
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3.7.4 Load model EG A/B

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

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

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

—~10.20/~-

Wheel pressure

dyn = 25 % : dynamic factor

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

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

m
Footnote:

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

a) ~|.r
A
=10
b) Voo
088 B
>13
c) i !
B
=218
d) ) |
1B
v =1
e) U
17B
B >3
f) S T
12B
25 24 B B 25 >80 25 24 BB 25
g —a] | e ] A
044 B 12B 044 B 12B
2% B B =5 BB 25
hy —a1 | b vii b =
0B B =B

25 B B 24 B B D 5
) B | Vo I v 4 (o
044 B e 0B 058
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25 24 ;1.3113 100 24 1313 25 2250450 25 24 1313 100 24 13132,5_
I B T ' N A - B T A by [a

0#4B 1328 0448  132B 0#B 13RB 0448 132B

2,5|fiﬂi1,3.5.0:131.325 2504500 25 30 13 50 13|1:5|25_
T T T T A T T N T T B Y A A R )

0ssB B 1328 0558 B 1328

25 3 1B 40 18 3 10 25 MOS0 25 3B 18 40 18 3B 10 25
=1 | | | | a1 | | My
D CR I I 1ot O T I T fot Py )
044B 1,10B 1,10B 0668 044B 1,10B 1,10B 0668

1318 34 18 13

m) bt foty

03B B 1328

|2,0|20 15 11
n | 1 bt

0558 055B 0558 033B 012B

25 34 13 57 1313 48 13 65 18

25
EE RN fr (8

I |
! LI |
0338 08B 1178 0838 0geB

0) q|

Note:

Evaluation is carried out with the script Vehicle Load Optimization (VLO), see sections 3.5.3 and
3.5.4.

Since there is no motorway, * = 45 m is applied according to TRVINFRA-00331 section 8.3.2.2.1
for vehicle types j, k, and .
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Vehicle Load Optimization ( VLO)

3.7.5

is done by applying

Influence surfaces are created using Direct Method Influence Envelope. This

Influence components seen below.

Infl — Reactions :

Direct Method Influence Envelope

Reaction

Entity

0,0

Directon  Nodal

& Indude coincident effects

&Y

-
v

Name ‘ Inf 1 - Reactions

1 &YA
\».w\»b«.«\b«.&‘ A/ ///
XN O/ 777

salaiin QNN
CERNLERRLRRGER0D. N
QRN
XN
XRXEXRLNENR
REREEXENANS
XN Brp o pr
AT
NI 77 7 7]
NN e
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Inf2 — Thick shells :

(Abutements & bridge deck)

Direct Method Influence Envelope

Force/Moment - Thick Shell
Direction Element local

Entity

0,0

8 Indude coincident effects

@

-
v

]

Name |Inf2-Shelelements

{/)
I/ 777717
AN 777777/
I 77717/
LI 77717/
LIS 7177
SN 17/
(S NINT 2]
(X LI X I XNSLS
LI SN KX/
XS IR

LI A IR
I XA XEAT )

N\\‘(“‘.“N\“i‘“‘ 4“.\‘445«.\\‘ X
00000000000000000‘0‘00000000000
OO .uw
QXD
SN
R
OBRLERBRLE
N
AKX L7777
o%%%%%%%%%%%%\\%\\......\\
MRS
N
00000000@“\......\\
00000\\\......\\
Vs /4
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Influence surfaces :
Search area: Superstructure
Definition type: Grid
Centerline (path): L10
Transverse width: 8.0m
Longitudinal spacing: 0.5m
Transversal spacing: 0.5m
e e e e
! !
| |
| !
| |
i !
I !
| |
| |
| |
| |
! !
| |
0 Y N A R
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Vehicle load optimisation. options:
Loading options
Country Sweden Optional code settings...
Design code EN1991-2 Sweden 2011 Optional loading parameters...
Solution process
[ ] View onerous effects table Setinfluence surfaces...
Create loading patterns Define carriageways...
(® All chosen influences () Most onerous
Create envelopes
(®) By design case (O By influence and design case
Vehicle longitudinal incremental movement: 0.25m
Vehicle transverse incremental movement: 0.50m
Vehicle direction: both
Definition of carriageway (kerbs): L20 & L21
Influence surfaces: Include all (positive & negative)
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Open RC frame bridge

3.75.1 Envelope : LM 1

Lastmodell 1 (LM1) &r definierad enligt SS-EN 1991-2 avsnitt 4.3.2.

Load groups to include
Group 1a - LM1
[[] Group 4 - LM4
[[] Complementary load model

Representative values required
Characteristic

[] Combination (psi0)

[[] Frequent (psi1)

Y

Dynamic amplification (additional) 20 A

Vehicle(s) None |
[] Group 5- LM3
Vehicle(s) ‘None ‘

3.75.2 Envelope : LM 2

Lastmodell 2 (LM2) &r definierad enligt SS-EN 1991-2 avsnitt 4.3.3. Lasten &r inford
i Group 5 (special vehicle) eftersom Group 1b saknas i nuvarande version.

Load groups to include
[] Group 1a - LM1

[[] Group 4 - LM4
[[] Complementary load model

Representative values required
Characteristic
[[] Combination (psi0)

[] Frequent (psi1)
Dynamic amplification (additional) 20 -
Vehicle(s) {None ‘
[+] Group 5
Vehicle(s) |LM2 |
[] Include associated LM1
Anm.

Detta lastfall anses inte dimensionerade for studerade brotyp. Lastfall utgar i statisk modell.
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3.7.5.3 Envelope : EG A

Typfordon EG A &r definierad enligt nedan.

Representative values required Load groups to include
Characteristic [ ] Group 18 -LM1

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

| ] Frequent (psi1) Complementary load model

Vehicle(s) [Type a

[ ]Graup 5 - LM3

Vehicle(s) |Nnne

Dynamic amplification (additional): 25 %

Vehicle selection:  Type a

3.754 Envelope : EG B

Typfordon EG B é&r definierad enligt nedan.

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

[ | Combination (psid) [ | Group 4 - LM4

[ | Freguent (psil) Complementary load model

Dynamic amplification (additional) |25 %

Vehicle(s) |Type g. Type h, Type i, Type!

[ | Group 5 - LM3

Vehicle(s) |Nune

Dynamic amplification (additional): 25 %

Vehicle selection:  Typeb — o0

Dynamic amplification (additionsl) |25 | %

File : A3 Loads
Datum : 2026-01-07
Tid : 15:02




Part A — CALCULATION ASSUMPTIONS

Open RC frame bridge

Status : Page:
A3:72
Date : Created :

3.7.5.5

Combined traffic load (TRAFIK)

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

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

Envelope

LM 1

LM 2

EGA

EGB
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3.7.5.6 Fatigue model

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

—-‘1 20 m’—ﬁ 00 m 4-‘1 20 ml—~—

g gAY

_1_ .
2,00 m | —H—\-—D.éﬂ m —= X | 1|u]
A, S ——i

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

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

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

— Nobs = 125,000 vehicles/year
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The load definition:

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

Representative values required Load groups to include

[] Characteristic [] Group 1a- LM1

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

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

znt (psi,infc Dynamic amplification (additional) 20 v 2

Vehicle(s) None |
[] Group 5
Vehicle(s) [UTM3 | B
[ Include associated LM1

foles
Name Ne of wheels Spacing fm) Total weight &N
| Anded 2 20 120
| uded 2 20 1120
| Ande2 2 20 120
b et 2 20 120
Vehicle layout
Ihdeu‘ne_ __§pacn;|tamﬂ _Gﬁmw Lift ade
Front | Aol v | Foced vl|12 O
e e R C
Aode3 Fuxed |12 O
End | Axed ~ | End v | B
Overall vehiclewidth 30  m
Name [UTM3_ | EHm

&
-

oJe
1

6m

00
-

120kN  120kN 120kN  120kN

File : A3 Loads
Datum : 2026-01-07
Tid : 15:02



Open RC frame bridge

Part A — CALCULATION ASSUMPTIONS

Status :

Page:
A3.75

Date :

Created :

3.8 BRAKING LOAD

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

L=025m+12m+120m+1.2m+0.25m=144m

Load modell LM 1 :

Qi = 0.6aq; - (2Qi) +0.1ay; - g1 Wy - L

180kN - ag; < Qy < 900kN

Oproms = 0.6 - (2- 270kN) + 0.1 - 7.2kPa - 3.0m - 14.4m = 324kN + 31kN = 355kN

Type o is dimensioning.

Quk 20-35'ZQEGB+O-1'p'Lq

Oy < 500kN

Qproms = 0.35 - (0.44 +1.10 + 1.10) - B = 0.35 - 2.64 - 300kN = 277kN

Note:

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

The impact of the resisting earth pressure against the frame legs is neglected on the safe side.
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Load definition:

The load is introduced as a surface load in the bridge deck's system line, located 0.46 meters below
the pavement level. In the static model, this is disregarded since the effect of load my is small.

To avoid considering varying load placement laterally, it is assumed that two braking forces occur

symmetrically on the bridge deck. This simplification of braking forces is considered safe.

 Quroms _ 355kN kN
T = Wioe 'L 80m-120m  m?2

kNm
m2

kN
my, = q, - (0.35m + t,) = 4?- (035m+011m) =17
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Load case.. BROMS. +

Analysis category | 3D

() Total () Per unit length (@) Per unit area
Component Value
X Direction 4.0
Y Direction 0.0
Z Direction 0.0

Name | BROMS+

-
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Load case.: BROMS-

Global Distributed

Analysis category | 3D

(O Total Per unit length (@) Per unit area
Component Value
X Direction 4.0
Y Direction 0.0
Z Direction 0.0
Name | BROMS- =6
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3.8.2.2 Load combination (BROMS)

Load case
BROMS +
BROMS -
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3.9 LATERAL FORCE

Lateral force is defined by SS-EN 1991-2 §4.4.2.

The load is orthogonal to braking force and acts due to skewed braking or centrifugal forces
(R =600 m). The largest of these are used.

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

Load model LM 1 :

Q¢ 1 = 0.25Q;, = 0.25- 355kN = 89kN : skewed braking
kg = ‘“’T’" Y ag; - (2Qu) = :0"0’; .2 (270kN + 180kN) = 60kN : centrifugal force

Type i is considered dimensioning.

Qik1 = 0.25Q;, = 0.25-277kN = 69kN : skewed braking

Q2 = am. Qy, = 2 . (2.64 - 300kN) = 53kN : centrifugalkraft
R 600m
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Load definition:
The load is applied as a surface load on the system line of the bridge deck, which is located 0.46 m
below the pavement level. In the static model, the impact of my is not considered as it is deemed

negligible.

_ Qsiao B89N kN

b= W L 80m-120m  ~m?

kNm
m2

kN
my = qy - (0.35m + t,) = 1?. (0.35m +0.11m) =04
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Load case..;. SIDO +

Global Distributed

Analysis category | 3D

(O Total Per unit length (®) Per unit area
Component Value
X Direction 0.0
Y Direction 1.0
Z Direction 0.0
Name | SIDO+ =R¢7)
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Load case..;. SIDO-

Global Distributed

Analysis category | 3D

() Tatal Per unit length (®) Per unit area
Component Value
X Direction 0.0
Y Direction -1.0
Z Direction 0.0
Name | SIDO- v | = (28)
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3.9.2.2 Load combination

Load case

SIDO+

SIDO-
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3.10 WIND LOAD

Wind load on bridges is defined by EN 1991-1-4 chapter 8.

The effect of wind is considered as negligible for this bridge type; thus, wind load is not applied to
model.
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3.11 SURCHARGE

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

Qytiast.2 = 10kPa : remaining width

Qover (s)= Ky - Qytiast

c
<
184 )

s(+)

dytiast = 0.29 - 20kPa = 6kPa

Note:

Since the bridge has a link plate with a fictitious bearing located 4 meters from the back edge of the
frame beam, no overload theoretically occurs towards the frame beam or wing walls. On the safe
side, this favourable effect is not considered.

On the safe side, a surface load of 20 kPa is applied to the entire bridge width of 8 meters.

The favourable impact of the counteracting earth pressure due to movement is not accounted for on
the safe side.
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3.11.1 Load abutment 1

Load case : OVER 1

Structural loading :

Search Area :

Surface load (gx):

Discrete 4 node patch load
6 kPa

Abutment 1

Loads outside search area : Include full load

Patch

Analysis category | 3D

Patch type

()8 node patch (@ 4 node patch

Load direction
@®@x Oz
Oy Oxvz
() Patch x

(O Patch y
(O Surface normal

Projection vector

Project in load direction

Project for prestress

X component
Y component

Z component

() Multi-patch

0,0
0,0

1,0

() straight

Patch load divisions
Use default

Number of divisions in

() Multi-gtraight

0

Number of divisions iny 0

X Y zZ Load
1 -100 4.0 0.0 6.0
2 -10,0 -4.0 0.0 6.0
3 -10.0 -4.0 5.96 6.0
4 -10.0 40 5.96 6.0
Mame | OVER 1 = (29)
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’ g 7 .
Overview 3D
1 T
Elevation

The vector for load intensity in the figure appears to be higher at the top of the frame leg. This is
because the load surface '‘Abutment 1' is lower than the load surface.”
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3.11.2 Load abutment 2
Load case...QVER.2
Structural loading : Discrete 4 node patch load
Surface load (gx): -6 kPa
Search Area : Ramben 2

Loads outside search area : Include full load

Patch X

Analysis category | 3D |

Patch type
()8 node patch @4 node patch () Multi-patch () Straight () Curve ) Multi-straight
Load direction Projection vector Patch load divisions
@x Oz Project in load direction [v] Use default
OY O}{YZ Project for prestress Number of divisions in 0
O Patch x — -
X component | UU Number of divisionsiny "
(O Patchy
(O surface normal Y component %0
Z component 1.0
X [ Y Z Load
i 100 40 | 00 50
2 | 10.0 -4.0 0.0 6.0
3 | 109 | il ' i : 50
4 | 19 ; L e . 50
Name | OVER 2 =1
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3.11.3 Load wingwalls

Calculation software K2.002 is used to determine the earth pressure against wing walls according to

Culman's method. All wing walls are assumed to have the same length (L = 4.8 m).

Load is distributed along edge of abutments from bottom of superstructure and distance

3.85 m downward. This assumption is on safe side.

kN
NyLs = +55—=

kN
My.s = 134—=

kN
Njord =29 m

kKNm

Mjord =77 T

Nsper = (52 kN 29 KN 145) t_ 8kN
over ™ m m 170 " m
kNm kNm 1 kN
Méver = <127T - 777 : 145) : F = 14?

: see page A3:33

. see page A3:33

: see page A3:33

: see page A3:21

: see page A3:21
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Load case..;. JORD 3-1

(Northern wing wall abutment 1)

_ gk
py - m
kNm
m, = —14——
m
Global Distributed x

Analysis category | 3D

(O Total (@) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction 8.0
Z Direction 0.0
Moment about X axis 0.0
Moment aboutY axis 0.0
Moment about Z axis -14.0
Name | OVER 3-1 «| FH (32)
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Load case.: OVER 3-2

(Southern wing wall abutment 1)

_ kN

py - m
kNm

m, = +14——

m

Global Distributed

Analysis category | 3D

() Total (@) Per unit length Per unit area
Component Value

X Direction 0.0

¥ Direction g0 i
~ Direction e
Moment about X axis 0.0

Moment about ¥ axis 0.0

e 7 ———

Name | OVER 3-2

-

v| ] =3)

-

File : A3 Loads
Datum : 2026-01-07
Tid : 15:02




Part A — CALCULATION ASSUMPTIONS

Open RC frame bridge

Status : Page:
A3:99
Date : Created :

Overview 3D

File : A3 Loads
Datum : 2026-01-07
Tid : 15:02




Part A — CALCULATION ASSUMPTIONS

Open RC frame bridge

Status : Page:
A3:100
Date : Created :

Load case.. OVER 3-3

(Northern wing wall abutment 2)

_ +8kN
Py — m
kNm
m, = +14——
m

Global Distributed

Analysis category | D

(O Total (@) Per unit length Per unit area
Component Value
X Direction 0.0
Y Direction 8.0
Z Direction 0o
Moment about X axis 0o
Moment aboutY axis 0.0
Moment about Z axis 14.0

Name | OVER 3-3
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Load case : OVER 3-4

(Southern wing wall abutment 2)

_ kN
py - m
kNm
m, = +14——
m

Analysis category | 3D

() Total (®) Per unit length Per unit area
Component Value
X Direction 0.0
¥ Direction -B.0
Z Direction q:_[l-
Moment about Z axis -14.0
Name | OVER 3-4 v | = (35)
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3.11.5 Load combination

Load combination. smart OVER :

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

Temperaturpaverkan pa broar anges i TSFS 2018:57 avsnitt B.3.2.5 och EN 1991-1-5 kapitel 6.
Inverkan av gradvis sprickutveckling medges enligt SS-EN 1992-1-1 85.4(3) vid bestdmning av
lasteffekter. Detta hanteras genom tillampning av reducerad styvhet.

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

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

Effect in ultimate state is not required according to SS-EN 1992-1-1 §2.3.1.2. If used apply reduced
stiffness according to SS-EN 1992-1-1 85.4(3).

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

Concrete slab = typ 3

Location : Boden

Tonax = +32°C . TSFS chapter 8 sketch 8.1

Tonin = —42°C . TSFS chapter 8 sketch 8.2

Duration coefficients :

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

Y, = 0.60
Y, = 0.60
Y, = 050
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3.12.1 Effect of concrete stiffness due to cracking

Impact is considered in the serviceability limit state according to SS-EN 1992-1-1 §2.3.1.2 (1). If
this is done, a gradual development of cracking may be applied according to SS-EN 1992-1-1
85.4(3).

In the studied bridge, all concrete is assumed to be cracked for the load cases of temperature,
support settlement, and creep.

This assumption will be verified to ensure that it is accurate. If it is not, the calculation model will
be adjusted accordingly.

Verification of whether the concrete is cracked will be done according to SS-EN 1992.2 section 7.2
(102) under the condition ¢S5 K > f....

A review of the bending stiffness according to SS-EN 1992-1-1 shows that completely uncracked
reinforced concrete has a stiffness that is 16% of the cracked concrete according to SS-EN 1992-1-1
section 7.4.3 when applied to a slab with a thickness of 700 mm, see page A3:107.

In the chosen calculation, standard Swedish calculation practice is applied with stiffness of 60% for
cracked compared to uncracked concrete.

Uncracked section (stage I): Elysprucket = El = Ecpy - I,
Cracked section (stage I1): Elsprucket = Eljp = 0.6Eyy, - I,
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The control is performed for a section corresponding to b x h = 1000 mm x 1200 mm and
reinforcement $16s250 (.. 804 mm?/m).

The evaluation of stiffness for stage Il (cracked section) is done using the calculation program
caeEc205.

b-h3 _1.0m-(0.70m)3

— . -4, 4 : H
1 5 =286-10""*m uncracked crossection

I, =

I;; =42-1073m* : cracked crossection, see page A3:108

Sy = ’Iﬂ = 16% < 60% thus, on safe side !
1
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Projekt: Bro 2
Positicon: Kontroll béjstyvhet stadium II
caeEc205 Version 2.2.2

Stadium I och II

Materialparametrar bruksstadie

Betong .-:--:-:22:. fcm fetkl, 05 Ecm
MPa MFPa GPa
c30/37 2,9 2,00 33,0

Materialindata

Spricksdkerhetsfakior, EBLa.....ccuicccocaanmacaannnans 1,00
Effektivt Kryptal; FTreff .. .o, oo inavae e o5 o vaie saas 2,00
Betongens SIUTKkIVMPNing, ©C5 v iceeccecaanacaanaannns 0,00 %
Flasticitetsmodiul armering, ES..c.ccccisscsaciaaaaaas 200,00 GPa
Toéjning 1 foérespand armering, €P ..-ce-ceeieaaenenana 0,00 &

Krafter + armering

Moment, MEd (Positivt dragen underkant)............ 200,0 kNm
Normalkraft, NEd (Pesitiv draget tvarsnitt)........ 0,0 kN
Normalkraftens excentricitet, e (Pos fran OK uppat) 0 mm
Effektiv hojd underkantsarmering, d........-c...c... 620 mm
Armeringsarea underkantsarmering, AS.......c..e.... 804 mm2
Rektangulart tvarsnitt, matt i mm
h bw bok tok tsck buk tuk tsuk
700 1000 0 0 0 0 0 0
Berdkningsresultat stadium II
Neuvtrallagrets lage .cwa . o e e diisdn e S o seielienda s 0,120 m
Tdeelt troghetsmoment .. ......:cceuccacessacsssssnnas 42,304*10"—4 md
Betongspanning tryckt Kanh .. ivvinvenernnronannerenns -5,71 MPa
Stalspanning trYckt KEBNL . .vvn o vron e aneanennee- —60,9 MPa
Stalspanning dragen KaNh . .veeeveeeroneeoneoneanennnes 429,1 MPa
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3.12.2 Even temperature over entire bridge (JTEMP)

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

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

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

— -

T,(T) = linterp(~50 0 30 50)7-°C.(~42 7 32 52)T°C.T]

-

 § = Ty Toay) = 34°C

e.max el"m

Temin = Tel Tnin) = 34 °C

e.mm

T+ = Ty max — To = +34°C — 10°C = +24°C

T~ =Temin — Ty = —34°C — 10°C = —44°C

™
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Load : JTEMP+

Structural loading : Temperature

Final temperature : +24C

Initial temperature : +0 C

Load case : JTEMP+

Temperature

Analysis category ‘ 3D

(@) Nodal Element

Component Value
Final temperature 240
Final X temperature gradient 0.0
Final ¥ temperature gradient 0.0
Final Z temperature gradient 0.0
Initial temperature 0.0
Initial X temperature gradient 0.0
Initial ¥ temperature gradient 0.0
Initial Z temperature gradient 0.0

MName JTEMF+
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Load.. JTEMP:
Structural loading : Temperature
Final temperature : -44C
Initial temperature : +0 C
Load case : JTEMP-
Temperature
Analysis category ‘ 3D
(@) Nodal Element
Component Value

Final temperature -44.0

Final X temperature gradient 0.0

Final ¥ temperature gradient 0.0

Final Z temperature gradient 0.0

Initial temperature 0.0

Initial X temperature gradient 0.0

Initial ¥ temperature gradient 0.0

Initial Z temperature gradient 0.0

Name | JTEMP- (25)
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3.12.3 Increased earth pressure due to movement (DELTA P)

The increased earth pressure caused by the movement of the approach slab towards the backfill is
calculated according to TRVINFRA-00227, section 7.2.1..2.1. This load corresponds to what is
stated in SS-EN 1997-1, section C.3. This section is used to ensure that movements for Aq(s) do not
exceed the limit for passive earth pressure. During this check, "firm ground" and

"wall movement type™ b are applied.

' 1eq )

| +
Aq(s)  s(+)
=
T
L 14200mm
> 6= (T =T7) @ =22 = (24°C+44°C) - 121075 - ———— = 6mm
Aq(s) = 5—600 2okN 0
qs)=c-y-s 0o 3 S T
H =0.11m + 5.85m = 5.96m
Aq(s) = 0 60022 N, L3mm
B =y sty = 3 S 6975mm
A — 600 - 20 kN 5960mm  6mm 26kP
max = m3 2 5060mm a

Note:
No reduction is made considering creep or cracking, as this is not an internal constraint load. This
applies to both ultimate limit state (ULS) and serviceability limit state (SLS).
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3.12.3.1

Load abutment 1

Structural loading :
Surface load (gx):
Search Area :

Loads outside search area :

Patch

Discrete 8 node patch
0 kPa — +36 kPa
Abutment 1

Include full load

Analysis category ‘ 3D

0

Patch type

@8 node patch ()4 node patch () Multi-patch () Straight () Curve

Load direction Projection vector Patch load divisions

@x Oz Project in load direction [+] Use default

Qv Oxvz Project for prestress Number of divisions in
CJPatch b ey 2
OF’atch - X component | 0.0 Number of divisions iny “

() Surface normal

¥ component | 0.0

Z component 1.0

() Multi-straight

"~

X Y z Load
i 100 40 0.0 0.0
2 | 100 0.0 0.0 0.0
3 | 100 40 0.0 00
4| -100 40 | 238 36.0
B 100 40 5.96 0.0
6 | 100 0.0 5,96 0.0
7| 100 40 " 596 00
8 | -10.0 40 298 36.0

Name | DELTA P-1 v (10)
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3.12.3.2 Load abutment 2

Structural loading :
Surface load (gx):
Search Area : Abutement 2

Loads outside search area : Include full load

Patch

Analysis category | 3D |

Patch type

(@ 8 node patch ()4 node patch () Mult-patch () Straight

Discrete 8 node patch

0 kPa — -36 kPa

O Curve

() Multi-straight

Load direction Projection vector Patch load divisions
@x Oz Project in load direction [] Use default
OY OXYZ Project for prestress Mumber of divisionsin 0
() Patch x -
¥ component 0.0 Number of divisionsiny U
() Patch y
() surface normal Y component | 0.0
Z component 1.0
X | Y z Load N
L IR Ao 00 00 |
2 | 10.0 0.0 0.0 0.0
%, —— 00 i R B ; LR SN T,
4 | 10.0 -4.0 238 -36.0
5 | 10.0 40 5.96 0.0
5 | 100 0.0 5% 0.0
7 10.0 40 5.96 0.0 [
8] 100 40 2.38 360 v
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3.12.33

Load combination

Load combination basic DELTA P.:

Load case Factor

DELTA P-1 1

DELTA P-2 1
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3.12.4 Ojamn temperatur 6ver tvarsnittet (OJTEMP 1)

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

ki sur(t =100mm) = 0.7

- kqgr(t =110mm) = 0.66
ki sur(t = 150mm) = 0.5

ky sur(t = 110mm) = 1.0

AT oy = +15°C - ky o = +10°C : - upper surface warmer

AT, in = —8°C - ky o = —8°C : - lower surface warmer

The occurring temperature change AT refers to the linear difference between the temperature at the

top and bottom of the bridge deck slab.

Uneven temperature is indicated as a temperature gradient 85; when defined in FEM-program.

On safe side 6Z = 0.7 m is assumed.

ST™M¥ _ +10°C _ 1, °C

= =+14-= : maximal temperature gradient
6Z 0.7m m
6Tmln _80C oC R .
= =-11-= : maximal temperature gradient
6Z 0.70m m
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Load case.;. QJTEMP 1+
Structural loading : Temperature
Definition : Element

Final Z temperature gradient : +14 °C/m

Initial Z temperature gradient : 0°C/m
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Load case : OJTEMP 1-

Structural loading : Temperature

Definition : Element

Final Z temperature gradient : -11 °C/m

Initial Z temperature gradient : 0°C/m

Load case
OJTEMP 1+
OJTEMP 1-
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3.125 Uneven temperature differences between different construction parts (OJTEMP 2)

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

across the entire bridge (JTEMP).

Recommended values should, according to TRVINFRA-00227 section 2.1.1.2.4, be obtained from

TVBK-0373. See extract below.

In TRVINFRA-00227 section 2.1.1.2.4, it is stated that no reduction should be made considering

creep, but consideration should be made for cracking.

0.65m Karakteristiskt varde:  +15°C 0.65m  Linjar temperaturandring
Kvasipermanent varde: +4°C =% langs dvergangszoner

10.65 m

Systemlinje

03m $ Markyta under bron i 03m
Karakteristiskt virde: -27°C Karakteristiskt virde: -27°C
Kvasipermanent virde: -7°C Kvasipermanent varde: -7°C

Principal sketch T(+)

0.65m Karakteristiskt varde:  -15°C 0.65m  Linjar temperaturandring
=% Kvasipermanent viarde: -4°C *—k langs dvergangszoner

03m jt Markyta under bron i 03m
Karakteristiskt varde: +27°C Karakteristiskt varde:  +27°C
Kvasipermanent virde: +7°C Kvasipermanent virde: +7°C

Principal sketch T(-)
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AT =+ 4°C : SLS-Q
AT =+ 15°C : SLS-K, SLS-F and ULS
Remark

Since temperature load is not considered in the ultimate limit state (ULS) only temperature variation
AT =% 4°C is considered.
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Load.. QJTEMR.2
Structural loading : Temperature
Final temperature : +4 C

Initial temperature : +0 C

Loadcase : OJTEMP 2+
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Basic load cases :

Loadcase

Load Factor

OJTEMP 2-

OJTEMP 2+ -1

Loadcase

OTJEMP 2+

OJTEMP 2-
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3.12.6 Impact of uniform temperature change

Load combination basic JTEMP MAX :

Load case

Factor

JTEMP+

1.00

Load combination basic JTEMP MIN :

Load case

Factor

JTEMP-

1.00

Load case

JTEMP MAX

JTEMP MIN
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3.12.6.1

Combining load case JTEMP and OJTEMP 1

Load combination is conducted according to SS-EN 1991-1-5, section 6.1.5. For such a

combination, om = 0.75 och on = 0.35 shall be applied as shown below.

Alternative 1 (wy; = 0.75) :

Alternative 2 (wy = 0.35) :

Load combination smart TEMP-1 :

T+ wy - AT

wy T+ AT

Load case Permanent factor Variable factor
JTEMP 0 0.47 (= 0.77") x 0.6*) x 1.00)
OJTEMP 1 0 0.45 (= 1.00%) x 0.6%) x 0.75)
DELTA-P 0 1.0

Load combination smart TEMP-2 :

Load case Permanent factor Variable factor
JTEMP 0 0.16 (= 0.77%) x 0.6%) x 0.35)
OJTEMP 1 0 0.60 (= 1.00" x 0.6%) x 1.00)
DELTA-P 0 1.0

Note:

1) Impact of creep results in reduced rigidity, see page A3:49.
2) Impact of cracking results in reduced rigidity, see page A3:105.
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3.12.6.2 Combining load case JTEMP and OJTEMP 2

Load case Permanent factor Variable factor
JTEMP 0 0.46 (= 0.77*) x 0.6%)
OJTEMP 2 0 0.60 (= 1.00 x 0.6%))
DELTA-P 0 1.0

Note:

1) Impact of creep results in reduced rigidity, see page A3:49.
2) Impact of cracking results in reduced rigidity, see page A3:105.

3.12.6.3 Summary load combination limit service state (SLS)

Loadcase
TEMP-1
TEMP-2
TEMP-3

3.12.6.4 Summary load combination ultimate limit state (ULS)

Basic loadcomination. TEMP-ULS:

Load case
DELTA P
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3.13 LOAD COMBINATIONS

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

The risk of fatigue according to the partial factor method is checked using equation 6.69 provided in
document SS-EN 1992-1-1.

Other Limit States:

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

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

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

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

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

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

loa_ZYG] Grj*+7Voa1- Vo1 Q1+ ZYQz Yoi - Qki = YYuLs-a- (Zij Zle)

jz1 i>1 j>1 i>1

10b_Z€] )/G] Gk]+yQ1 Qk1+ZYQL l/)()l le l/)yULSB (ZGk1+Zle)

j=z1 i>1 j>1 i>1

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

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

Al (construction loads)

All load factors are greater than set C.

A2 (geotechnical loads)

e Load coefficient earth pressure:
UYyrs-a = Ya * 1.35  Ngup =091-089-135-11=121 <« dimensioning
UYyrs-g = Yaq - 0.89-1.35 ng;pc =091-089-135-11=120

e Load coefficient surcharge:
Uyyrs—a = Yq - Wo - 1.50 =091-0.75-1.50 = 1.02
UYyLs—g = Yq - 1.50 =0.91-150 = 1.37 <« dimensioning
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Design method D3 (set C) according to TSFS 2018:57 table 4.5 shall be applied for determining
geotechnical bearing capacity (GEO; SK 2).

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

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

jz1 i>1 j>1 i>1

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

j=21 i>1 j>1 i>1
Equation 6.10a refers to the (ULS-A) case where the permanent loads are dominant, usually during
the construction phase.
Equation 6.10b (ULS-B) refers to the case where the variable loads are dominant.

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

Al (construction loads)

All load factors are less than set B.

A2 (geotechnical loads)
e Load coefficient earth pressure: Yyjorq¢ = ¥a * 1.1 Nsypc =091-11-11 =110

e Load coefficient surcharge: Uygyer = vq - 140 =091-140 = 1.27
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To limit the number of load combinations, design method D2 (STR) is also applied for checking

geotechnical bearing capacity (GEO). This is done by adjusting load coefficients associated with the

geotechnical loads.

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

applied.

Check load coefficients associated with the geotechnical loads
K,(D2) =1 — sin(p,) =1 — sind5 = 0.29

K,(D3) =1 —sin(p,) =1 — sin38" = 0.38

Earth pressure— 1.45%) .Ko(D2) = 0.42 = 1.10 - Ko(D3) = 0.42
Surcharge — 1.70%) -Ko(D2) = 0.49 = 1.27 - Ko(D3) = 0.49
Footnotes

1) Last coefficient yyurs = 1.45 is applied instead of 1.21.
2) Last coefficient yyurs = 1.70 is applied instead of 1.37.

i.e. OK!

i.e. OK!
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Permanent loads:
Nr Load YYuLs A YYuLs-B Yyuis
1 Egentyngd max 1,23 1,09 1,09
min 1,00 1,00 1,00
2 Belaggning max 1,36 1,21 1,21
min 0,90 0.90 0,90
3 Overfylinad max 1,36 1,21 1,21
min 0,90 0,90 1,00
4 Jordtryck max 1,36 1,21 1,45
min 0.90 0,90 0.90
5 Vattentryck max 1,23 1,09 1,09
min 1,00 1,00 1,00
6 Stodforskjutning max 1,23 1,09 1,09
min 1,00 1,00 1,00
7 Krympning max 1,23 1,09 1,09
min 1,00 1,00 1,00
Footnote:

1) Load coefficient according to page A3:131 is applied.

Remark

Equation ULS-B is considered dominant; thus ULS-A is not considered.
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Variable loads:

WYYuLs

1.03/1.37
0.55/1.37
0.76/1.03
0.76/1.03
0.76/1.03

0/1.37

1.03/1.37
0.76/1.03
0.76/1.03
0.76/1.03

0.82/1.37

0.41/1.37
0.45/1.50

1.03/1.702

Nr Load YYuLs-A YYuis-8
Lastmodell LM 1 :

9 Boggiesystem 1.03 [1.03/1.37

10 Utbredd last 0.55 0.55/1.37

11 Bromskraft 0.76 0.76/1.03

12 Sidokraft 0.76 0.76/1.03

13 Centrifugalkraft 0.76 |0.76/1.03
Lastmodell LM 2 :

14 Enstaka axellast 0 0/1.37
Typfordon EG A/B :

15 Typfordon EG A/B 1.03 [1.03/1.37

16 Bromskraft 0.76 0.76/1.03

17 Sidokraft 0.76 0.76/1.03

18 Centrifugalkraft 0.76 |0.76/1.03

19 Temperatur 0.82 |0.82/1.37
Vindlaster:

20 Vindlast mot bro 0.41 0.41/1.37

21 Vindlast mot trafik 0.45 0.41

22 Overlast 1.03 [1.03/1.37

Footnote:

2) Load coefficient according to page A3:131 is applied.
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Loadcombination. smart ULS-PERM :

Load case Permanent factor Variable factor

EGEN 1.00 0.09

BELAGG 0.90 0.31

JORD 0.90 0.55

STOD 0 0.22 = (1.09 x 0.34." x 0.6%)

KRYMP 0 0.22 = (1.09 x 0.34.Y x 0.6%)
Footnotes:

1) The effect of creep results in reduced stiffness; see page A3:49.
2) The effect of cracking results in reduced stiffness; see page A3:105.

Load combination. smart ULS-VAR :

(Load cases to consider: 5/ Variable load cases : 1)

Load case Permanent factor | Variable factor
TRAFIK 1.03 0.34
BROMS 0.76 0.27
SIDO 0.76 0.27
TEMP-ULS 0.82 0.55
OVER 1.03 0.67

Load combination. smart ULS :

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

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

Load combination | Duration

SLS:K Characteristic
SLS:F Frequent

SLS:Q Quasi-permanent

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

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

=1 i>1 j>1 i>1

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

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

=1 i>1 j>1 i>1

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

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

When designing, load coefficients according to equations 6.14a, 6.15b, and 6.16b are applied.
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K,(D2) = 1 —sin(p,) = 1 — sind5’ = 0.29

K,(D3) =1 —sin(p,) =1 —sin38" = 0.39

LC Earth pressue
KO(DB)- 1=@-11=148
SLS-K | KO(D2) 029 '
KO(D3) -11=@-11= 1.48
SLS-F K0(D2) 029 '
—KO(DB) -10=@-10 =134
SLS-Q K0(D2) 029 '
LC Temperature
KO(D3) -1.0 =@-100 =134
SLS-K | KO(D2) 029 '
M-OGO =@-060 =081
SLS-F |KO(D2) 029 '
SLS-Q 0
LC Surcharge
KO(D3) 039 _
sLsK | kKo(z) 10T gog 1O0=134
KO(D3) 039 _
SLS-F | K0(D2) -0.75 = 029" 075=101
SLS-Q 0
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Permanent loads:

Nr | Load YYsisk YYsisF YYsisQ
1 |Egentyngd max 1.00 1.00 1.00
min 1.00 1.00 1.00
2 |Belaggning max 1.10 1.10 1.00
min 0.90 0.90 1.00
3 | Overfyllnad max 1.10 1.10 1.00
min 0.90 0.90 1.00
4 | Jordtryck max | 1.48% 1.48%) 1.34%)
min 0.90 0.90 1.00
5 | Vattentryck max 1.00 1.00 1,00
min 1.00 1.00 1.00
6 |Stodforskjutning  max 1.00 1.00 1.00
min 1.00 1.00 1.00
7 | Krympning max 1.00 1.00 1.00
min 1.00 1.00 1.00
8 | Spannkraft max 1.00 1.00 1.00
min 1.00 1.00 1.00
Footnote:

%) Load coefficient page A3:136 is applied.
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Variable loads:

Nr |Load YYsLsk YYsisF YysisQ
Lastmodell LM 1 :

9 |Boggiesystem 0.75/1.00 0/0.75 0

10 |Utbredd last 0.40/1.00 0/0.40 0

11 |Bromskraft 0.56/0.75 0/0.56 0

12 |Sidokraft 0.56/0.75 0/0.56 0

13 |Centrifugalkraft 0.56/0.75 0/0.56 0
Lastmodell LM 2 :

14 |Enstaka axellast 0.75/1.00 0/0.75 0
Typfordon EG A/B :

15 |Typfordon EG A/B 0.75/1.00 0/0.75 0

16 |Bromskraft 0.56/0.75 0/0.56 0

17 |Sidokraft 0.56/0.75 0/0.56 0

18 |Centrifugalkraft 0.56/0.75 0/0.56 0

19 |Temperatur 0.60/1.00 0.50/0.60 0.50
Vindlaster:

20 |Vindlast mot bro 0.30/1.00 0/0.30 0

21 |Vindlast mot trafik 0.30/1.00 0/0.30 0

22 |Overlast 0.75/1.34*)|  0/1.01% 0

Footnote:

*) Load coefficients according to page A3:136 is applied.
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Load combination. smart SLS-PERM :

Loadcase Permanent factor Variable factor

EGEN 1.00

BELAGG 0.90 0.20

JORD 0.90 0.58

STOD 0 0.22 = (1.0 x 0.37%) x 0.6*))

KRYMP 0 0.22 = (1.0 x 0.37» x 0.6%))
Footnotes:

1) The effect of creep results in reduced stiffness; see page A3:49
2) The effect of cracking results in reduced stiffness; see page A3:105

Load combination. smart SLS-K-VAR :

(Load cases to consider : 5/ Variable load cases : 1)

Load case Permanent factor | Variable factor
TRAFIK 0.75 0.25
BROMS 0.56 0.19
SIDO 0.56 0.19
TEMP 0.60 0.40
OVER 0.75 0.50

Load case Permanent factor | Variable factor

TRAFIK 0 0.75

BROMS 0 0.56

SIDO 0 0.56

TEMP 0 0.60

OVER 0 0.95
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Load combination. smart SLS-K :

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

Load combination. smart SLS-F :

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

Load case Permanent factor | Variable factor

SLS-PERM 1 0

TEMP 0 0.50
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3.16.3

Accidental load combination

No accidental load cases are assumed.
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3.14.4 Fatigue load combination

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

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

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

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

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

Permanent loads:

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

Load

YYut™m

10
11
12
13

14

15
16
17
18

19

20

21

22
23

Lastmodell LM 1 :
Boggiesystem
Utbredd last
Bromskraft
Sidokraft
Centrifugalkraft

Lastmodell LM 2 :
Enstaka axellast

Typfordon EG A/B :
Typfordon EG A/B
Bromskraft
Sidokraft
Centrifugalkraft

Temperatur
Vindlaster:
Vindlast mot bro

Vindlast mot trafik

Overlast
UTM3

0.60

0.30

0.30

1.01
1.00

File : A3 Loads
Datum : 2026-01-07
Tid : 15:02




Part A — CALCULATION ASSUMPTIONS

Open RC frame bridge

Status :

Page:
A3:144

Date :

Created :

Load combination. smart FAT :

Load case

Permanent factor

Variable factor

EGEN

1.00

0

BELAGG

1.00

JORD

1.35

STOD

0
0

KRYMP

VIND

UTM

1.00

OVER

TEMP

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

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

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

section 2.3.1.2(2).
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