Pretensioned tapered box bridge (FCM)

Principle workflow:

1. Analysis 1 is transient ( day 0 — 120 years) considering prestress, dead weight, relaxation,
creep and and shrinkage during alla stages of construction.
This analysis is transient with regard to material and active parts of structure during
construction. In total there are 7 differrent construction stages.

2. Analysis 2 is none transient and only linear. This is analysis is used for all loads acting after
completed construction.

3. Results from Analysis 1 & 2 are combined to ULS & SLS.
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1.1 CONSTRUCTION TYPE

The bridge is a pretensioned single box bridge constructed using a free cantilever method (FCM).

In total 7 casting stages is assumed.
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1.2 MEASURMENT
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SECTION A-A
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SECTION B-B
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SECTION C-C
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1.3 FOUNDATION

Bottom slabs are assumed resting on rock.

1.4 CODE OCH TENDER DOCUMENTS

”Bro och broliknande konstruktion allménna krav” (TRVINFRA-00226 v5)
”Bro och broliknande konstruktion byggande” (TRVINFRA-0027 v6)
"TSFS 2018:57 med andringar tom TSFS 2022:50”

”AMA Anlaggning 23”

”TRV andringar och tillagg till AMA 23” (TDOK 2023:0125 v3)
”Geokonstruktion dimensionering och utformning” (TRVINFRA-00230 v2)
Document SS-EN 1990 to SS-EN 1999, see TRVINFRA section A.1.2.3.2

1.5 TECHNICAL SERVICE LIFE

Technical life span 120 years ( L100 ).

1.6 ENVIRONMENT

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

1.7 MATERIAL

Concrete : C35/45 ( CEM 142.5 N, Anlaggningscement klass N )
Reinforcement : B500B

Compacted fill : "Fortarkningslagermaterial” according to AMA CEB.415
Backfill : ”Grovkrossad sprangsten” according to AMA CEB.524
Surfacing : See document RKFM

Pretension: VSL system or egivalent
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1.8 GEOTECHNICAL CLASS

Geotechnical class GK2

1.9 SAFETY CLASS

Geotechnical resistance: SK 2

Brigde structure : SK 3

1.10 CONCRETE COVER AND CRACK CRITERIA

Bridge components Exposure class™ Life spann max VCtex?) ¢
Substructure incl. linkplate:

= Wingwall towards filling XD1/XF4 L100 0.45 1.5
= Wingwall from filling XD1/XF4 L100 0.45 1.5
= Abutement below ground XC2/XF3 L100 0.50 1.0
= Abutement in air XC4/XF3 L100 0.50 1.2
= Bottom slab in general XC2/XF3 L100 0.50 1.0
= Bottom slab underside XC2/XF3 L100 0.50 1.0
o Link slab in general XD3/XF2 L100 0.40 1.8
= Link slab underside XD3/XF2 L100 0.40 1.8
Superstructure:

= Edge beam XD3/XF4 L100 0.40 1.8
= Bridge deck XD1/XF4 L100 0.40 1.5
= End shield towards filling XD1/XF4 L100 0.40 1.5
= End shield from filling XC2/XF3 L100 0.50 1.0
Footnote:

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

Cmin.b
ACdev

Cmin — max (Cmin.b;cmin.dur; 10mm)

Cnom = Cmin + ACdev

- minimum cover with regard to environmental impact

- minimum cover with regard to adhesion requirements
- execution tolerance

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

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

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

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

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

Footnotes:
L) TSFS table 12.1

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

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

4)  TSFS tabele 12.2

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

Cmin.b

ACdev

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

- minimum cover with regard to environmental impact

- minimum cover with regard to adhesion requirements
- execution tolerance

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

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

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

Footnotes:
L) TSFS table 12.1

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

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

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

is less than fe.0.05/C
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1.11 CONSTRUCTION STAGES

The construction of bridge is performed using free cantilever method (FCM).

A total of 7 stages with construction time seen below.

It is assumed that concrete is activated structurally after 7 days. The time between casting stages is

assumed to be 10 days.

Stage 1
Time: 0 day — 10 day (time after casting of stage piers)

Stage 2

Time: 11 day — 20 day

3 \H/ |

Stage
Time: 21 day — 30 day

=

Il

1

Stage 4
Time: 31 day — 40 day
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= | 1 J | |
=
=
Stage 5
Time: 41 day — 50 day
L 1 L ] | 1
= =

Stage 6
Time: 51 day — 60 day

1L

Stage 7
Time: 61 day — 70 day
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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

2.8 STRUCTURE ACTIVATION

page 2:2-3
page 2:4-9
page 2:10-23
page 2:24
page 2:25-27
page 2:28
page 2:29
page 2:30-31
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2.1 GENERAL

The pretensioned single box bridge constructed using a free cantilever method (FCM). The
construction during 7 stages.

Entire structure is modelled with 3D-beam elements a location of nodal lines.
Entire structure is modelled using isotropic material.

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

The effect of creep and shrinkage is considered by applying times of construction stages.
During the 7 stages of construction a method of activation is applied.

In the model the static effect of edge beam is not considered according to technical practice since
edge beams generally need replacement.

When determining the long-term effect of creep, shrinkage and relaxation 120 years is considered
( .. 43800 days).
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Several different static models are applied depending on casting stage. The base analysis is the
static linear model with entire structure active ( = Analysis 2). During the casting stages part of
superstructure are deactivated as seen in table below.

Loadcase Stage 1| Stage2 | Stage3 | Stage4 | Stageb Stage 6 Stage 7 | Analysis
LC stage 1 Active | Deactive | Deactive | Deactive | Deactive | Deactive | Deactive 1
LC stage 2 Active | Active |Deactive| Deactive | Deactive | Deactive | Deactive 1
LC stage 3 Active Active Active | Deactive | Deactive | Deactive | Deactive 1
LC stage 4 Active | Active Active Active | Deactive | Deactive | Deactive 1
LC stage 5 Active Active Active Active Active Deactive | Deactive 1
LC stage 6 Active Active Active Active Active Active Deactive 1
LC stage 7 Active | Active Active Active Active Active Deactive 1
Longterm Active Active Active Active Active Active Active 1
Traffic Active | Active Active Active Active Active Active 2*
Surfacing Active | Active Active Active Active Active Active 2*
Settlement Active Active Active Active Active Active Active 2%
Wind Active | Active Active Active Active Active Active 2*
Braking Active | Active Active Active Active Active Active 2*
Lateral Active | Active Active Active Active Active Active 2*
Temperature | Active | Active Active Active Active Active Active 2*

Table of construction stages
( * = Base analysis)

Appendices:
Appendix Name
1 Input receipt
2 Results reactions
3 Results piers
4 Results superstructure
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2.2 SKETCH SYSTEM ANALYSIS

2.2.1 Geometry

In order to describe geometry first POINTS are defined.
Beam elements are defined by applying attributes to LINES.

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

All coordinates needed to describe POINTS are found in Appendix 1.
All POINTS needed to describe LINES are found in Appendix 1.
It is generally good technical practice to let nodal line be close to centroid of superstructure when

large normal forces (Fx) are applied, thus nodal line is in this example chosen to be centroid of
Ccross section.
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2.2.1.1 Geometry : POINTS

-
Krz

=]
z
<~yr|3m
Pﬁ/

P

)
F‘::-:’L';{

p1 ¥

p1sf
Z

L

p
feor

,
e

P7

Remark
See direction local coordinate system.
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P24
PZ/

Remark
See direction local coordinate system.
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2.2.1.2 Geometry : LINES
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2.3 CROSS SECTION PROPERTIES

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

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

Beam Centroid
{Bending Plane)

,
5,

Offset -ve }— !
. —‘ Nodal Line

K'\,L Beam Local

(Element) Axes

Principal sketch
3D-element

Overview 2D
Graphic visualization
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Overview 3D
Graphic visualization
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2.3.1 Definition cross sections
2.3.1.1 Section 1 (superstructure - H =2.20 m)

The geometry seen below is used to calculate cross section properties.

Type
() Simple section (") Exclude void
© Complex section
Cell details
Number of cells 1 =
Box section dimensions
H 2.2 Hm 0.0
wb 3.0 Tb 0.25
Wt 3.0 Tt 0.25
Wh —»
Cantilever slab dimensions — O e —>
e———— W ——e—— Wt —
Wc 3.5 Tc1 0.5 X 3 )
S— Extra points locations Calculated properties
T2 0.25 Point Offset (O) | Height(H) | A 7.405
= —— P1 255 05 : A5
- RO SO /oo SR o 4.9841
Number of extra points P2 .25 05 e —
slab 1 . i 13 195 1| 1y 718106
Top - b1 131025 ||| R ZEeie
Bottom slab 1 - cl A5 0025 ¢ xy 0.0
Cantilever slab 1 = J  10.4728
Web interior face 0 : Asy 1.25296
Web exterior face 0 = Asx 4.95191
yt 0.817815
Clear inputs Section details... vb  1.38219
Name | Section 1: H=2.20m v @
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Results section properties:
y
+20.0
B2 B1
N +19.182
—— | 818 <7
H=2200 =
= 1382
> A ~J
B3 B4
Nodal line \
Cross section properties
Section Details
Calculated properties
Value
Cross sectional area A 7.405
Second moment of area about x axis box 498419
Second moment of area about y axis lyy 71.8106
Product moment of area Ixy 0.0
Torsional constant J 104728
Effective shear area in x direction Asx 495191
Effective shear area in y direction Asy 1.25296
Radius of gyration about x axis kx 0.820417
Radius of gyration about y axis ky 31141
Warping torsional constant about shear centre Cw 9.99191
Shear centre x distance from centroid X0 0.0
Shear centre y distance from centroid yo -0.30773
Monosymmetry constant about x betax 518158
Monosymmetry constant about y betay 0.0
Wagner constant 1st moment of square radius about x | xr 22.7589
Wagner constant 1st moment of square radius about y |lyr 9.19688E-12
Wagner constant 4th moment of area about origin I 1.46954E3
Wagner constant 2nd moment of warping about origin |lwr 0.101117E-3
Plastic section modulus about x axis Zpx 49871
Plastic section modulus about y axis Zpy 20.2249
Plastic torsional section modulus Zpt 10.5737
Plastic neutral axis, distance from centroid along x axis |xp 0.0
Plastic neutral axis, distance from centroid along y axis |yp 0.498134

File : A2 System analysis
Datum : 2026-06-06
Tid : 14:46



Status : Page:
Part A - CALCULATION ASSUMPTIONS A2:14
Pretensioned tapered box bridge (FCM) Date : Created :
2.3.1.2 Section 2 (superstructure - H =5.20 m)

The geometry seen below is used to calculate cross section properties.

Box Section Property Calculato
Type A0
() Simple section (CJ Exdude void . Uto—'
Lt
© Complex section | . | |
Cell details
Number of cells 1 =

Box section dimensions

H 5.2 Hm 0.0
Wb 3.0 ™ 0.25

wt 3.0 Tt 0.25

Cantilever slab dimensions

f———— W ——pt—— W —

We 3.5 Tec1 0.5 ; ) =
C— — Extra points locations Calculated properties
T2 0.25 Point Offset (O) | Height(H) | A  10.105
— P1 2.55 i 05 | X =
: i XX :
Number of extra points ':12 . 21535 e .‘00-.2.55 — IR —
Bottom slab 1 - cl A5 o028 Ixy 0.0
Cantilever slab 1 2 J 52.8276
Web interior face 0 2 Asy 3.93677
Web exterior face 0 = Asx  4.48835
yt  2.05922
Clear inputs Section details... yb  3.14078
Name | Section 2: H=5.20m v : ®)
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Results section properties:
y +20.0
g2 B1
,’l\ v i
= +17.94
2060 v
H = 5200 r -
3140
; ,.-'
B3 g4
Cross section properties
Calculated properties
Value
Cross sectional area A 10.105
Second moment of area about x axis bex 39.737
Second moment of area about y axis lyy 92.6479
Product moment of area bxy 0
Torsional constant J 52.8276
Effective shear area in x direction Asx 448835
Effective shear area in y direction Asy 3.93677
Radius of gyration about x axis kx 1.98303
Radius of gyration about y axis ky 3.02796
Warping torsional constant about shear centre Cw 29.0359
Shear centre x distance from centroid x0 | 0.0
Shear centre y distance from centroid yo -0.258516
Monosymmetry constant about x betax 1.37144
Monosymmetry constant about y betay| 00
Wagner constant 1st moment of square radius about x | Ixr 33.9537
Wagner constant 1st moment of square radius about y |lyr 31.6767E-12
Wagner constant 4th moment of area about origin I 24264E3
Wagner constant 2nd moment of warping about origin |lwr -2.52373E-3
Plastic section modulus about x axs Zox | 178703
Plastic section modulus about y axis Zpy 27.7174
Plastic torsional section modulus Zpt 239675
Plastic neutral axis, distance from centroid along x axis |xp 0.0
Plastic neutral axis, distance from centroid along y axis |yp 0.709232
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2.3.1.3 Section 3 (rectangular: B x H = 6000 x 1000)

The geometry seen below is used to calculate cross section properties.

Type  Rectangular Solid v
Dimensional data Calculated properties
D 10 Ay A 60
V : »
B 6.0 : Ixx 0.5
I
I
__4.---_.)5 D Iyy 18.0
I
I
Ixy 0.0
v
1) 1.79005
- L
Asy 5.00322
Asx 5.00009

Section details...

Name | B x H = 6000 x 1000 v = @

File : A2 System analysis
Datum : 2026-06-06
Tid : 14:46



Part A - CALCULATION ASSUMPTIONS

Pretensioned tapered box bridge (FCM)

Status : Page:
A2:17
Date : Created :

Cross section properties

(4]
7 Sl ]

Nodal line
S1
® 500
& “1. 500
54
d

s3
L 3000 | 3000
' |

Cross section properties

Section Details

Calculated properties

Cross sectional area

Second moment of area about x axis

Second moment of area about y axis

Product moment of area

Torsional constant

Effective shear area in x direction

Effective shear area in y direction

Radius of gyration about x axis

Radius of gyration about y axis )

Warping torsional constant about shear centre Cw 1.33189
Shear centre x distance from centroid X0 0.0
Shear centre y distance from centroid yo L
Monosymmetry constant about x betax 0.0
Monosymmetry constant about y betay 0.0
Wagner constant 1st moment of square radius about x | xr -0.116161E-15
Wagner constant 1st moment of square radius about y | lyr -16.9033E-15
Wagner constant &h moment of area aboutorign _[ir | 100275
Wagner constant 2nd moment of warping about origin |lwr -10.268SE-12
Plastic section modulus about x axis Zpx 15
Plastic section modulus about y axis Zpy 9.0
Plastic torsional section modulus Zpt 3.95898
Plastic neutral axis, distance from centroid along x axis |xp 0.0
Plastic neutral axis, distance from centroid along y axis |yp 0.0
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2.3.2 Superstructure: vary height left
This part of beam is tapered with section varying linearly from section 1 — section 2.
Tapered Section
Analysis category 3D
Definition Alignment
© From library / calculator © Alignend 2toend 1 Vertical Centretocentre ~ 0.0
Oenter properties Oalign end 1 to end 2 Horizontal  Centretocentre ~ 0.0
Properties for end 1 Properties for end 2
Parametric Sections v Parametric Sections v
Box Sections v Box Sections v Rotation about centroid 0 v °
1:Section 1: H = 2.20 m (CBoxSingleCell D=2.2 Wt= v 2:Section 2: H = 5.20 m (CBoxSingleCell D=5.2 Wt= v Mirrored about axis None v
100% Value end 1 Value end 2
A 7405 10.105__
lyy 498419 39.737
lzz 71.8106 92.6479
lyz 0.0 0.0
J 10.4728 52.8276
Asy 495191 443835
z z Asz 1.25296 3.93677
ey 0.0 00 ]
ez 0.0 oo
<~ ' -
Section details... Section details...
Section 1-1 Section 2-2

Interpolation of properties  Enhanced approximation

ezorign Centrod eyorigin Sameasez v

Reinforcement (only used for RC design checks)

None

ELEVATION

e | Superstructure - tapering:L

- @

Visualise...
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2.3.3 Superstructure: vary height right
Tapered Section X
Analysis category 3D
Definition Alignment
© From library / calculator © Alignend 2toend 1 Vertical Centretocentre v~ 0.0
Oenter properties O Align end 1to end 2 Horizontal  Centretocentre ~ 0.0

Properties for end 1 Properties for end 2

Parametric Sections v Parametric Sections ™

Box Sections v Box Sections v Rotation about centroid 0

2:Section 2: H = 5.20 m (CBoxSingleCell D=5.2 Wt= v 1:Section 1: H = 2.20 m (CBoxSingleCell D=2.2 Wt= v Mirrored about axis None

100% Value end 1 Value end 2
A 10.105 7.405
lyy 39.737 4.98419
lzz 92.6479 71.8106
lyz 0.0 0.0
J 52.8276 10.4728
Asy 448835 4.95191
z Asz 3.93677 1.25296
ey 0.0 0.0
ez 0.0 0.0
Section details... Section details...
Section 1-1 Section 2-2 In A ton of properties ced approviiation.

ezorigin Centroid eyorigin Sameasez v

Reinforcement (only used for RC design checks)

None D Visualise...

Name | Superstructure - tapering:R v
ELEVATION
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2.3.4 Superstructure: constant height (H = 2.2 m)

Analysis category 3D

Definition
© From library / calculator Parametric Sections v
(B pruoses Box Sections v
1:Section 1: H = 2.20 m (CBoxSingleC v
Rotation about Y C Mirrored N <
centroid about axis ' on€
100%
z
B3 B4
Reinforcement (only used for RC design checks)
None v
ezorigin Centroid eyorign Sameasez v
Value
Cross sectional area (A) 7.405
Second moment of area about y axis (lyy) 498419
Second moment of area about z axis (1zz) 71.8106
Product moment of area (lyz) 0.0
Torsional constant (J) 10.4728
Effective shear area in y direction (Asy) 495191
Effective shear area in z direction (Asz) 1.25296
Eccentricity in y direction (ey) 0.0
Eccentricity in z direction (ez) 0.0
Visualise. .. Section details...
Name | Superstructure: constant height (H = 2.2m) v @

ELEVATION
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2.3.5 Superstructure: constant height (H = 5.2 m)

Geometric Line

Analysis category 3D

Definition
© From library / calculator Parametric Sections v
O Cotegproperties Box Sections v
2:Section 2: H = 5,20 m (CBoxSingleC v
Rotation about 0o VIS Mirrored N G
centroid about axis O
100%
B2 z B1
Reinforcement (only used for RC design checks) B3 B4
None v
ezorigin Centroid ~  eyorigin Sameasez v
Value
Cross sectional area (A) 10.105
Second moment of area about y axis (lyy) 39.737
Second moment of area about z axis (Izz) 926479
Product moment of area (lyz) 0.0
Torsional constant (J) 52.8276
Effective shear area in y direction (Asy) 448835
Effective shear area in z direction (Asz) 3.93677
Eccentricity in y direction (ey) 0.0
Eccentricity in z direction (ez) 0.0
Visualise. .. Section details...
Name | Superstructure: constant hieght (H = 5.2m) v : ®)
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2.3.6 Pier: vertical

Geometric Line

X
Analysis category 3D
Definition
© From library / calculator Parametric Sections v
O Enter properties Rectangular Sections v
3:Section 3: B x H = 6000 x 1000 RS v
Rotation about 0 v Mirrored N G
centroid aboutaxis On€
100%
z
S2 ) S1
S3 y S4
Reinforcement (only used for RC design checks)
None v
ezorigin Centroid ~  eyorign Sameasez v
Value
Cross sectional area (A) 6.0
Second moment of area about y axis (lyy) 05
Second moment of area about z axis (lzz) 18.0
Product moment of area (lyz) 0.0
Torsional constant (J) 1.79005
Effective shear area in y direction (Asy) _5.00009
Effective shear area in z direction (Asz) _5.00322
Eccentricity in y direction (ey) 0.0
Eccentricity in z direction (ez) 0.0
Visualise... Section details...
Name | Piier vertical vi= @

ELEVATION

L ]
®
b
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2.3.7 Pier: horizontal

Located at level +6.0 and +12.0.

Geometric Line

X
Analysis category 3D
Definition
© From library / calculator Parametric Sections v
O Enter properties Rectangular Sections v
3:Section 3: B x H = 6000 x 1000 (RS v
Rotation about R Mirrored N 2
centroid aboutaxis ' ON¢
100%
~
S2 4 S1
S3 ¥ S4
Reinforcement (only used for RC design checks)
None v
ezorigin Centroid ~  eyorigin Sameasez v
Value
Cross sectional area (A) 6.0
Second moment of area about y axis (lyy) 05
Second moment of area about z axis (2z) 18.0
Product moment of area (lyz) 00
Torsional constant (J) 1.79005
Effective shear area in y direction (Asy) 5.00009
Effective shear area in z direction (Asz) 5.00322
Eccentricity in y direction (ey) 0.0
Eccentricity in z direction (ez) 0.0
Visualise. .. Section details...
Name | Pier horizontal v = ®
) .-“W‘—"_T--_*?--_. ® ® >
I
I
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2.4 MATERIAL

Material properties seen below are to be used. Relative humidity (RH) 80 % is used to determine
creep and shrinkage. according to SS-EN 1992-1-1.

Concrete C35/45: Ecm =34 GPa

Material Library
Material type Concrete
Country Europe

Standard EN1992-2:2005

Grade Advanced define v
Advanced Define

Characteristic cylinder strength 35.0E3

Aggregate type Quartzite

Prestress parameters

Cement type Class N (nomal hardening) v

Internal perimeter factor 05

Relative humidity (%) 70.0

© Auto calculate notional size for beams and surfaces

O Enter notional size for any feature

Properties
Young's modulus

Poisson's ratio
Density

Thermal expansion

Name | Concrete C35/45

ELEVATION
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2.5 BOUNDARY CONDITIONS
P
L
L
2
.‘ ’
o?
&

¥

Qverview

(\P24
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25.1 Boundary conditions: end support

At points P17 & P24 boundary condition seen below is applied.

Analysis category 3D

Free Fixed Spring
Spring stiffness
x O o o)
Translation in vy O ° Ol
z O ° ol
x O ° o) I
Rotation about vy O o ol
z O O of
Hinge rotation ° o ol
Torsional warping ° O o)
Closed Seepage Drainage Open Pressure
Pore pressure (o) O O O|
Spring stiffness distribution
Stiffness
Stiffness/unit length
Stiffness/unit area
Lift-off >>
Contact >>
Non-reflective >>
Name | End support vis @
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2.5.2 Boundary conditions: mid support

At points P1, P2, P3 & P4 boundary condition seen below is applied.

Structural Supports X

Analysis category 3D

Free Fixed Spring
Spring stiffness
x O ° o) I
Translation in vy O ° o) I
z O ° Ol
x O ° Ol
Rotation about y O (o) oL
z O o Ol
Hinge rotation (o] O O l
Torsional warping ° o of
Closed Seepage Drainage Open Pressure
Pore pressure o O O O l .......................................................
Spring stiffness distribution
Stiffness
Stiffness/unit length
Stiffness/unit area
Lift-off >>
Contact >>
Non-reflective >>
Name | Mid support v = @
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2.6 MESH

Linear beams elements (BM21) are with various subdivisions as seen below.

End release:
Typ Divisions | Start End release: End
Element 2 1 None None
Element 4 2 None None
Element 8 4 None None
~ .. ’
K ]
L . '
A 18
- o &
o I
” o
»~ - . '
o’ “ . <}
Overview
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2.7 SEARCH AREA

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

Search area : “Superstructure”

Qverview
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2.8 STUCTURE ACTIVATION

All part are active unless deactivated.

Stage 1: (Analysis 1)
Entire superstructure is assigned as “DEACTIVE?” (stage 2-7).

L]
®
®
®
®

_G.

Stage 2: (Analysis 1)
Marked stage 2 is assigned as “ACTIVE”.

<

Stage 3: (Analysis 1)
Marked stage 3 is assigned as “ACTIVE”.

4

I

_d

l/’l x
Stage 4: (Analysis 1)
Marked stage 4 is assigned as “ACTIVE”.

File : A2 System analysis
Datum : 2026-06-06
Tid : 14:46




Status : Page:
Part A - CALCULATION ASSUMPTIONS A2:31

Pretensioned tapered box bridge (FCM) Date : Created :

T - )~
xR X )

Stage 5: (Analysis 1)
Marked stage 5 is assigned as “ACTIVE”.

—<g P

Stage 6: (Analysis 1)
Marked stage 6 and boundary at support line 1 (P17) is assigned as “ACTIVE”.

/'0
N

Stage 7: (Analysis 1)
Marked stage 7 and boundary at support line 4 (P24) is assigned as “ACTIVE”.

b x )

During operation (Analysis 2)

Entire superstructure is active including all boundary supports.
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3. LOADS

3.1 DEAD WEIGHT

3.2 SURFACING

3.3 TIME MANAGMENT
3.4 CREEP

3.5 SHRINKAGE

3.6 TRAFFIC LOAD

3.7 PRESTRESS

3.8 LOAD COMBINATIONS

page 3:2-5
page 3:6
page 3:7
page 3:8
page 3.8
page 3:9-25
page 3:26-38
page 3:39-50
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3.1 DEAD WEIGHT

Ve =25— . concrete

3.1.1 Body loads

Load: Dead weight'1

ELEVATION

Load: Dead weight 1

ELEVATION
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Load: Dead weight 1

<& o ——O @ " 2 . 4 — ——0 - 9
OZO [ = ]
oo [ = ]
¢'o—pp X L)
ELEVATION
L.oad case....Stage.42..until.end analysis.1
Load: Dead weight 1
o PP & 9 o
.Z‘ 3]
1o [ 3]
e'e—pp X ()
ELEVATION
Load case....Stage. 52..until. end analysis, 1
Load: Dead weight 1
I AAARRAAS e ° o——SLYVVVVVY i L —
[ = ]
[ 2% J [ == J
e'o—pp X ()
ELEVATION
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L.oad case....Stage. 6.2..until.end analysis 1
Load: Dead weight 1
) L 2 ° s 2 *—o L 2 o9 .—‘
OZO [ == ]
L 28 4 [ o J
el X o0
ELEVATION
L.oad.case....Stage. 7=..until.end analysis.1
Load: Dead weight 1
° ° . ° —iy e o
[ 2= ]
[ 2% J | o
e¢'o—p X ()
ELEVATION
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3.1.2 Edge beams including railing

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

and railings.

kN
Pricke — 0-7?

- weight railing

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

Structural loading : Global distributed

Line load per unit length in Z direction: -12 %N

Load: Dead weight 2

L ® e @ o s 4 @ °
o °
ole °
e'o—pp X °
ELEVATION
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3.2 SURFACING

Thickness pavement with a thickness of 95 mm built as follows:

- Wearing course ABS 11 40 mm

- Combined protective and binder course PGJA 50 mm

- Waterproofing layer 5mm

kN )
y =23 — . course
Gmatta = 0.11kPa : waterproofing
kN

pvelagg = Vbeliggning * t + Qmatta = 23% -0.09m + 0.11kPa = 2.2kPa

> Py = B * Qpetigg = 13.0m - 2.2kPa = —29°%

Structural loading : Global distributed

Surface load per unit length in Z direction: -29 %N

Load: Surfacing

[ ® e o @ L 2 @ o'e @
[ == ]
ole °0
e X e
ELEVATION
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3.3 TIME MANAGEMENT

The effect of creep, shrinkage and relaxation is determined by assuming construction times see
below.

to = 5days
t; = 120 years .. 43800 days

Only “Analysis 1 “ use time dependent nonlinear analysis with regard to material. Below time
table used for this analysis.

“Age at placement” : time after casting until concrete is assumed statically active

“Age at shrinkage” : time after casting until concrete is assumed statically active

“Stage duration” . length between casting stages

Loadcase Pli‘g:ma;m slfrg\i:;e Ditraatgi:n RE%E:;?Q N

Stage 1 7 7 10 10
Stage 2 | 7 7 10 20
Stage 3 |7 7 10 30
Prestress (stage 3) ] - - 0 30
Dead weight (stage 3) l - - 0 30
Stage 4 | 7 7 10 40
Prestress (stage 4) ' - - 0 40
Dead weight (stage 4) - - 0 40
Stage 5 7 7 10 50
Prestress (stage 5) l - - 0 50
Dead weight (stage 5) - - 0 50
Stage 6 B 7 10 80
Prestress (stage 6) I - 0 60
Dead weight (stage €) - - 0 60
Stage 7 7 7 7 67
Prestress (stage 7) l - - 0 67
Dead weight (stage 7) - - 0 67
Longterm - - 43800 433867
Prestresss {Longterm) - - 0 43867
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3.4 CREEP

Creep is determined according to SS-EN 1992-1-1 §3.1.4.

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

t; = 120 years

In this analysis only used to determine pretension loss over time.

3.5 SHRINKAGE

Shrinkage is determined according to SS-EN 1992-1-1 8§3.1.4.

Time for first loading (= time when formwork was removed) is termed to.
to = S5days

t; = 120 years

In this analysis only used to determine pretension loss over time.
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3.6 TRAFFIC

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

section 4.3.

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

chapter 6 point 38.

3.6.1 Traffic lane division

L~

I - -
o
5
3 o ®
=| = .
- @
-
] ®
-JL\‘.'__.:T- —

Total traffic width : w;,; = 13.0m

Number of traffic lanes : n; = Integer [:/(t)—::l] = 4 lanes

Full traffic width : w; = 3.0m

Remaining width: w, = 1.0m
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3.6.2 Load model 1 (LM 1)

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

Qg Tk

TR R P F P FF T PR FFPIF P FFPTPPFTITTY
FFEEAEERRERELEERREFRRGRORER PR PP DB R AP BB G5
e Y EFFFFFr RN

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

—~}-0,404—
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Axellaster :
ag . national adaptation factor according to TRVFS 2011:12 table 7.1
Qy=aq-Q : characteristic value including national adaptation factor
Traffic Remark
lane Q«x 0Q Q'k
1 300 0,9 270 LM1- 2 x 270 kN
2 200 0,9 180 LM1- 2 x 180 kN
3-4 100 0 0 No load
- kN - kN -
Utbredda laster :
a, : national adaptation factor according to TRVFS 2011:12 table 7.1
q=a, 0 : characteristic value including national adaptation factor
Traffic
lane gk Olg g’k
1 9.0 0.8 7.2
2-4 25 1.0 25
- kPa - kPa
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3.6.3 Load model 2 (LM 2)
Characteristic vertical load according to SS-EN 1991-2 §4.3.3.
2,00 — X
\ f
—— —%-—0,80
; {
|
—{0,35—
Bo =0y =0.90 : national adaptation factor
Q« =400 kN : characteristic value
Q k= Pr-Qk = 360 kN : characteristic value including national adaptation factor

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

may be used.
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3.6.4 Load model EG A/B

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

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

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

—~10.20/~-

Wheel pressure

dyn = 25 % : dynamic factor

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

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

m
Footnote:

1) TRVINFRA-00227 table 7.1-5 section 4.2.1(1) states apply 25 % ..

File : A3 Loads
Datum : 2026-06-06
Tid : 14:46



Status : Page:
Part A - CALCULATION ASSUMPTIONS A3:14

Pretensioned tapered box bridge (FCM) Date : Created :

(Vehicle types according to TRVINFRA-00331 Appendix 1)

a) J;
A
=10
b) Voo
Q088 B
> 13
c) i v
B
=1
d) | |
1oB
v =1
e) VI
17B
B >3
f) b
128
25 24 BB 25 >80 25 24 B B 25
gg —=1 |+ b e 1 4+ vV O
044 B 128 044 B 2B
25 't 13 =50 B 83 25
hy —a by A
0B B 128
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25 24 1313 100 24 1313 25 =2250450° 25 24 1313 100 24 1313 25
| | | | Ma
IR R 1 ' {4 fy [a
0MB  132B 1328 04B 128B 044B 132B
25 | 30 i1.3. 50 :131.3 25 =2504500 25 30 13 50 1'3-13| S
ooal g gy Pt [ 9 ] R
0558 B 128 0558 1328
2 | 3 18 40 18 wl 25 =2%04500 25 38 18 40 1.s| 10 26
I ' ' 9 I I T B B
044B  110B 1,108 0658 044B 1,108 1108 086B
1318 34 1813
m b L
03B B 1328
| 20 20 15
|
" B I
055B 055B 055B 033B 0128
2,5| 34 13 57 1313 48 wl 18 25
= | |
LA IR ' i i
0338 0898 1178 0838 0898
Note:

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

3.54.

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

for vehicle types j, k, and .
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3.6.5

Vehicle Load Optimization ( VLO )

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

Influence Components Entity Method
Infl - Beam Fx, Fy, Fz, Mx, My Forces 3D-beam Influence Envelope
Inf2 - Reaction | FX, FY, FZ, MX, MY _ |Reaction Influence Envelope

File : A3 Loads
Datum : 2026-06-06
Tid : 14:46




Status : Page:
Part A - CALCULATION ASSUMPTIONS A3:17
Pretensioned tapered box bridge (FCM) Date : Created :
Infl — Beam :
Entity Force/Moment - Thick 3D Beam v | E-[dstandard
Fx
Direction  Element local v 0.0 Fy
Fz
Mx
My
Mz
Indude coincident effects
Name | Inf1-Beam v @
X

Overview 3D
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Inf2 — Reactions :

Entity Reaction « | =-[Zstandard
MIFx
Direction Nodal v 0.0 WIEY
VFz
~[Imx
Mimy
[Omz

Indude coincident effects

Name | Inf2 - Reactions

v @

Overview 3D
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3.6.5.2 Influence surface analysis

Influence surfaces :
Search area:
Definition type:
Path:

Transverse width:

Longitudinal spacing:

Transversal spacing:

Superstructure
Grid
Centerline X
13.0 m

1.0m

1.0m

b 3
4

:
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3.6.5.3 Traffic load analysis (VLO)

Loading options

Country Sweden

Design code EN1991-2 Sweden 2011
Solution process

[ ]View onerous effects table

Create loading patterns

(® All chosen influences () Most onerous

Create envelopes

(®) By design case

Vehicle longitudinal incremental movement:

Vehicle transverse incremental movement:
Vehicle direction:
Definition of carriageway (kerbs):

Influence surfaces:

Optional code settings...

Optional loading parameters...

Set influence surfaces...

Define carriageways...

(O By influence and design case

0.25m
0.25m
both

L28 & L29

Include all (positive & negative)

;L_28
® ® oLo—pp X @ [ ° e o
}L_29
PLAN
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Pretensioned tapered box bridge (FCM)

3.6.54 Envelope : LM 1

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

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

Dynamic amplification (additional) 20 A

Representative values required
[] Characteristic

[] Combination (psi0)

[[] Frequent (psi1)

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

3.6.5.5 Envelope : LM 2

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

Load groups to include
[[] Group 1a- LM1

[[] Group 4 - LM4
[[] Complementary load model
Dynamic amplification (additional) 20

Representative values required
[] Characteristic

[[] Combination (psi0)
[] Frequent (psi1)

Vehicle(s) ‘ None ‘
] Group 5

Vehicle(s) |LM2
[] Include associated LM1
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3.6.5.6 Envelope : EG A

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

EN1991-2 Sweden 2011 - USER

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

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

() Frequent (psi) Complementary load model

Dynamic amplification (additional) 25 %

Vehicle(s) Type a [:]
() Group 5- LM3

Vehicle(s) SV1800200low

Dynamic amplification (additional): 25 %

Vehicle selection:  Type a

3.6.5.7 Envelope : EG B

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

Representative values required Load groups to include

[/ Characteristic (] Group 1a - LM1

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

[] Frequent (psi1) 4] Complementary load model

Dynamic amplification (additional) |25

Vehicle(s) [Type b: Type c: Type d: Typ] [:]

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

Dynamic amplification (additional): 25 %

Vehicle selection:  Typeb — o0
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3.6.5.8

Combined traffic load (TRAFIK)

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

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

Envelope

LM 1

LM 2

EGA

EGB
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3.6.5.9 Fatigue model

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

—-‘mu m’—E.DD m—-—‘l.EfJ m!—~—
_ i :
’ @ m 040 m m ED

]
2,00 m | —H—\-—D.&!D m —= X | i

Logs e

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

Dynamic amplification (additional) 20 v 2

Vehicle(s) ‘ None ‘
[] Group 5
Vehicle(s) ‘UTM?. ‘
[] Include associated LM1
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3.7 PRESTESS

Analysis of pre tensioned cable is studied at times : to (5 days) until t2 (120 years).

3.7.1  General

Properties chosen system 37¢15.

Material :

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

1=0.18

k:0.005~i
m

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

Ultimate load :

See SS-EN 1992-1-1 section 5.10.2.1

o =min(0.8 f

p,max

0.9 51) = Min(1488 MPa;1476 MPa) = 1476 MPa

pk?

See SS-EN 1992-1-1 section 5.10.3

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

p,max
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3.7.2  Execution

Recommended measurements :

d=90 mm

a>50mm

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

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

= & + +

A =70 mm

B = 1200 mm

C=1700 mm

+

-® e X -
° A =290 mm
13 e> 175 mm + TB
9 | X > 400 mm
- A . X -
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3.7.3 Time concrete aging

In order to determine time losses due to shrinkage and creep all parts of bridge is assumed to be

statically active 7 days after casting, see page A3:7.

Age at activation time

© Specified directly 7.0

~ Calculated with adjustment for
~~ temperature during curing

Age when shrinkage begins 7.0

-

Name | Age 7 days v| =

ELEVATION
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3.74 Tendon location

Cables are defined using “global coordinates”.

g Topua]
[ topuaL

>
= v 300+1100
B TR
=3
=
Lh
%, 1300
<15
il p
]
| SS
L} | }
2750 2750 .
=~
o 7]
2
S . =
2 4
|
PLAN ELEVATION
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— o — ° —0— oo
‘ZO [ o= J
ot [ == ]
s X ()
ELEVATION
Tendon 1
L s 2 oo L 2 *— . oo @
& [ ==
ole ° e
o' X ()
ELEVATION
Tendon 2
o L4 oo - Sty oo r—FFF—
v/ oo
1o [ = ]
s X )
ELEVATION
Tendon 3
L4 ° oo ° *~—= s oo s
OZ‘ [ o ]
[ 28 [ ]
s X (N}
ELEVATION
Tendon 4
[ L 2 —— . s 2 L 2 L PRE L 2 ]
[ 28 d oo
slo—pp X o0
ELEVATION
Tendon 5
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3.74.1 Tendon 1

Tendon 1 - left:

3dspace Two 2d planes

Type [ Xm | Y@m Z (m) 19.455
1 |Start -20.0 275 18.7
2| Straight B0 TTTa s 186" 19258
3_|Straight 200 27 187 Z 586
18.855
18.655
25 -15 -5 5 15 25
= X
3.25
3.05
285
(O Local coordinates mapped to lines Y s
© Global coordinates Insert Delete 2 s
& Smoothi 225
i g - . S 25 -15 -5 S 15 25
Minimum radius © cut corner /—-\ X
60.0 O offsetline m
e Reverse Flip Advanced
Name ‘ Tendon 1 (Pier 1left web) v =@
Tendon 1 - right:
Tendon Profile
3dspace  Two 2d planes
Type Xm [ Ym | zm | 19.455
1 |Start -20.0 2.75 i 187
2 |Straight 0.0 275 186 15255
3 |Straight 20.0 2.75 18.7 Z 19,055
18.855
18.655
25 -15 -5 5 15 25
= X
-2.25
-2.45
-2.65
5 5 b 4
(O Local coordinates mapped to lines 285
© Global coordinates Insert Delete S
&9 Smoothi -3.25
e ) m A 25 -15 -5 5 15 25
Minimum radius Ocutcomer " X
60.0 O Offset line /\
Reverse Flip Advanced
Name [Tendon 1 (Pier 1right web) vl @
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3.74.2 Tendon 2

Tendon 2 - left;

3dspace Two 2d planes

Type [ xm Ym | Zm |

1 [Stat 600 275 187
2 |Straight 800 275 196
3 |swigt 1000 275 187
(O Local coordinates mapped to lines
© Global coordinates Insert Delete
Smoothing

Minimum radius © cut corner /’——\

60.0 Ooffsetine ™" N

19.455 5
19.255
Z 19.055

18.855

18.655
S0 60 70 80 90 100
X

NEEEEE

-2.25

-2.45
-265
-2.85
-3.05

-3.25
50 60 70 80 90 100
= X

Reverse Flip Advanced

Name ‘ Tendon 2 (Pier 2 right web)

Type [ xm) | ym) Z (m)
1 [Stat 600 275 187
2| Straight 800 27 196
3| Straight 1000 27 187
(O Local coordinates mapped to lines
© Global coordinates Insert Delete
Smoothing .

Minimum radius © cut corner /—_\

60.0 Ooffsetine o™

19.455
19.255
Z 19,055

18.855

18.655
S0 60 70 80 90 100
X

A ECHEEEE]

3.25

3.05

2385
Y

265

245

5

“s0 60 70 80 90 100
X

Reverse Flip Advanced

Name | Tendon 2 (Pier 2 left web)

-

Vi< 3
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3.7.5.3 Tendon 3

Tendon 3 - left :

3dspace Two 2d planes

19.8
Type Xm | Ym | Z@m) i
1 [Stat 200 275 | 187 :
2 |Straight 00 2751985 194
3| Straight ) 27578 z 192
19
18.8
186
-50 -30 -10 0 10 20 30 40
= X
325
3.05
285
(O Local coordinates mapped to lines Y 265
© Global coordinates Insert Delete 45
& Smoothi 225
e = m 2l -50 -30 -10 0 10 20 30 40
Minimum radius Ocutcomer "
60.0 O offsetline m
— Reverse Flip Advanced
Name [Tendon 3 (Pier 1left web) ME=EG)
Tendon 3 - _right:
Tendon Profile
3dspace Two 2d planes
19.8
Type [ Xm [ Ym [ Z@m 196
1 [Start -40.0 -2.75 18.7 !
2 |Straight 00 275 1985 19.4
3 |Straight 36.0 2.75 18.9 Z 192
19
18.8
186
-50 -30 -10 0 10 20 30 40
= X
-2.25
-2.45
-2.65
(O Local coordinates mapped to lines Y 285
© Global coordinates Insert Delete 508
5@ Smoothil -3.25
. N ﬂ'nng A 50 -30 -10 0 10 20 40
Mimunradus  QCutcomer " | mEEEEE X
60.0 Ooffsetine ™"
— Reverse Flip Advanced
v| = ©

Name I Tendon 3 (Pier 1right web)

-
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3.74.4 Tendon 4

Tendon 4 - left ;

Tendon Profile

3dspace Two 2d planes

Type Xm [ Ym [ zZm
1 |Start 440 i 275 18.9
2 |Straight T C I Y B )
3 |Straight 120.0 2.75 18.7

(O Local coordinates mapped to lines

© Global coordinates Insert Delete
Minimum radius © Cut corner /_\

60.0 Ooffsetine o™

19.8
196
19.4

Z 192
19
18.8

186
40 S0 60 70 80 90 110
NEEEEED X

325

3.05

285
Y

265

245

225
40 S0 60 70 80 S0 110

Name ‘ Tendon 4 (Pier 2 left web)

Tendon Profile

3dspace Two 2d planes

Type Xm [ Y@ | Zm)
1 [Start 440 -2.75 18.9
2 |Straight 80.0 275 1985
3 |Straight 120.0 -2.75 i 187

(O Local coordinates mapped to lines
© Global coordinates Insert Delete

8 smoothing ”

Minimum radius © cut corner /_\

60.0 O offset line

Name ‘ Tendon 4 (Pier 2 right web)

X
Reverse Flip Advanced
MIGLZ
X
19.8
196
19.4
Z 192
19
18.8
18.6
40 50 60 70 80 90 110
[E=3) X
-2.25
-2.45
-2.65
Y
-2.85
-3.05
-3.25
40 50 60 70 80 90 110
X
Reverse Flip Advanced
v ®
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3.745 Tendon 5

Tendon 5 - left :

3dspace Two 2d planes

19.2
Type [ xm | Ym [ Zm |
T [Stat 200 2755 187 19
2| Straight 60.0 27 187 o
Z
186
184
18.2
10 20 30 40 S0 60 70
HEEEEE X
325
3.05
285
. . Y
(O Local coordinates mapped to lines 265
© Global coordinates Insert Delete s
& Smoothi 225
.__ m ESAS 10 20 30 40 S0 60 70
Minimum radius © cut corner /—_\ X
60.0 Ooffsetine _or™
e Reverse Flip Advanced
Name ’TendonS(Midspan left web) v : ©)
Tendon 5 - right:
Tendon Profile
3dspace Two 2d planes
19.2
Type [ xm | Ym | zm |
1 [Stat 20.0 275 | 187 19
2| Straight 60.0 275 187 188
z
186
184

(O Local coordinates mapped to lines

© Global coordinates Insert Delete
Smoothing
Minimum radius Ocutcomer "

60.0 O Offsetline m

182
10 20 30 40 SO0 60 70
X

Name | Tendon 5 (Midspan right web)

[E=3)

-2.25

-2.45

-265
¥

-2.85

-3.05

325

10 20 30 40 S0 60 70
X
Reverse Flip Advanced
v| = 0)
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3.7.5 Tendon material
Tendon Properties
Design code EN1992-1-1:2004 / 2014Eurocode 2 v | = General
o Tomes bened/on tine puls and Tendon area 5.05E3 mm?
calculated stresses Modulus of elasticity for tendon 195.0E6 kN/m?
() Approximate losses, requiring input E Installation losses
of estimated stresses Unintentional angular displacement 0.01 rad/m
Elastic shortening Duct friction coefficient 0.1
£ Post-installation losses
) - Include Yes
© Based on design code Setlosses... Tensile strength of prestressing steel 1.86E3 N/mm?
—— Characteristic 0.1% proof-stress of prestressing steel, fp0.... 1.675E3 N/mm?
User-defined Set losses... .
Relaxation class Class 2
IO e efects Relaxation loss at 1000hrs 25 %
Name | Tendon material v @

Friction coefficient installation

_ ., tila+kex)
fiy=Fe
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3.7.6 Load definition
Load Angle | Slip Left Right Stage Property
side side
Tendon 1:L 0 5 | Active Active 3-7 Tendon material
Tendon 1:R 0 5 Active Active 3-7 Tendon material
Tendon 2:R 0 5 | Active Active 4-7 Tendon material
Tendon 2:R 0 5 Active Active 4-7 Tendon material
Tendon 3:L 0 5 | Active Active 5-7 Tendon material
Tendon 3:R 0 5 Active Active 5-7 Tendon material
Tendon 4:R 0 5 Active Active 6-7 Tendon material
Tendon 4:R 0 5 Active Active 6-7 Tendon material
Tendon 5:L 0 5 Active Active 7 Tendon material
Tendon 5:R 0 5 Active Active 7 Tendon material
- deg | mm - -

3.7.7 Envelope prestress

Envelope.PT:;
Load case Permanent factor Variable factor
Prestress (stage 7) 1.00 0
Prestress (longtem 0.90 0.20
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3.8 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.

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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3.8.1 Ultimate Limit States (ULS)

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

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

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

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

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

ma_zyaj Grj+vo1 You- Qk1+zVQL Yoi - Qki = YYuLs-a- (ZGRJ+ZQRL)

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

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

Equation 6.10b refers to the (ULS-B) case where the variable loads are dominant.
Design method 2 (set B) according to TSFS 2018:57 table 4.4 shall be applied for the structural
capacity (STR; SK3).
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Design method D3 (set C) according to TSFS 2018:57 table 4.5 shall be applied for determining
geotechnical bearing capacity (GEO; SK 2).

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

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

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

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

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

Equation 6.10a refers to the (ULS-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).
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Simplified Design Method ULS

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.

Permanent loads:

Nr Load YYuLs-A YYuLs-B YYyuLs
1 Dead weight max 1.35 1.20 1.20
min 1.00 1.00 1.00
2 Surfacing max 1.49 1.33 1.33
min 0.90 0.90 0.90
3 Fillling max 1.49 1.33 1.33
min 0.90 0.90 0.90
4 Earth pressure max 1.49 1.33 — 1.48Y
min 0.90 0.90 0.90
5 Water pressure max 1.35 1.09 1.09
min 1.00 1.00 1.00
g |oupport max 1.35 1.20 1.20
settlement
min 1.00 1.00 1.00
7 Shrinkage max 1.35 1.20 1.20
min 1.00 1.00 1.00
8 Prestress max 1.35 1.35 1.35
min 1.00 1.00 1.00
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Variable loads:

Nr Load Yyusa | Wyuse YyuLs
Load model LM 1 :

9 Tandem axel 1.13 [1.03/1.50 1.03/1.50

10 Surface load 0.60 |0.60/1.50 0.60/1.50

11 Braking force 0.84 ]0.84/1.13 0.84/1.13

12 Lateral force 0.84 ]0.84/1.13 0.84/1.13

13 Centrifugal force 0.84 10.84/1.13 0.84/1.13
Load model LM 2 :

14 Single axel 0 0/1.50 0/1.50
Complementary load EG A/B :

15 Vehicle EG A/B 1.13 (1.13/1.50 1.13/1.50

16 Braking force 0.84 [0.84/1.13 0.84/1.13

17 Lateral force 0.84 10.84/1.13 0.84/1.13

18 Centrifugal force 0.84 [0.84/1.13 = 0.84/1.13

19 Temperature 0.90 [0.90/1.50 0.90/1.50
Wind load:

go | Wind against 0.45 |0.45/1.50 0.45/1.50
bridge

21 Wind against vehicles 0.45 ]0.45/1.50 0.45/1.50

22 Surcharge 1.13 [1.13/1.50 1.13/1.50
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Load combination smart ULS-PERM :

Load case Permanent factor Variable factor
Dead weight (stage 7 1.00 0.20
Surfacing 0.90 0.43

Load combination smart ULS-VAR :

Load case

Permanent factor

Variable factor

TRAFIK

1.03

0.47

Load combination smart ULS :

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

PT 1 0.35
ULS-VAR 0 1

Load combination smart ULS-0 :

(Is identical to ULS but does not contain prestress)

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

Nr |Load YYsLsK YsLsF YYsLs-Q
1 |Dead weight max 1.00 1.00 1.00
min 1.00 1.00 1.00
2 |Surfacing max 1.10 1.10 1.00
min 0.90 0.90 1.00
3 [Fillling max 1.10 1.10 1.00
min 0.90 0.90 1.00
4 |Earth pressure max | 1.48% 1.48%) 1.34%)
min 0.90 0.90 1.00
5 | Water pressure max 1.00 1.00 1,00
min 1.00 1.00 1.00
Support
6 setptiljement max 1.00 1.00 1.00
min 1.00 1.00 1.00
7 | Shrinkage max 1.00 1.00 1.00
min 1.00 1.00 1.00
8 | Prestress max 1.00 1.00 1.00
min 1.00 1.00 1.00
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Variable loads:

Nr |Load YYsLsk YYsisF YysisQ
Load model LM 1:

9 |Tandem axel 0.75/1.00 0/0.75 0

10 |Surface load 0.40/1.00 0/0.40 0

11 |Braking force 0.56/0.75 0/0.56 0

12 |Lateral force 0.56/0.75 0/0.56 0

13 |Centrifugal force 0.56/0.75 0/0.56 0
Load model LM 2 :

14 |Single axel 0.75/1.00 0/0.75 0
Complementary load EG A/B :

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

16 |Braking force 0.56/0.75 0/0.56 0

17 |Lateral force 0.56/0.75 0/0.56 0

18 |Centrifugal force 0.56/0.75 0/0.56 0

19 |Temperature 0.60/1.00 0.50/0.60 0.50
Wind load:

20 |Wind against bridge 0.30/1.00 0/0.30 0

21 |Wind against vehicles 0.30/1.00 0/0.30 0

22 |Surcharge 0.75/1.35 0/0.75 0

File : A3 Loads
Datum : 2026-06-06
Tid : 14:46
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Load combination. smart SLS-PERM :

Loadcase Permanent factor Variable factor
Dead weight (stage 7) 1.00 0
Surfacing 0.90 0.20

Load combination. smart SLS-K-VAR :

Load case Permanent factor

Variable factor

TRAFIK 0.75

0.25

Load case Permanent factor

Variable factor

TRAFIK 0

0.75

Load combination. smart SLS-K :

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

Load combination. smart SLS-F :

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

Load case Permanent factor Variable factor
Dead weight (stage 7) 1.00 0
Surfacing 1.00 0.20
Prestress (longterm) 1 0

File : A3 Loads

Datum : 2026-06-06
Tid : 14:46
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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 YYutm
1 |Egentyngd max 1.00
min 1.00
2 |Belaggning max 1.10
min 0.90
3 |Overfylinad max 1.10
min 0.90
4 | Jordtryck max 1.48
min 0.90
5 | Vattentryck max 1.00
min 1.00
6 |Stodforskjutning  max 1.00
min 1.00
7 | Krympning max 1.00
min 1.00
8 | Prestress max 1.00
min 1.00
File : A3 Loads

Datum : 2026-06-06
Tid : 14:46
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Variable loads:

Load

YYutM

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

Load combination. smart FAT :

Load case Permanent factor | Variable factor
Dead weight (stage 7) 1.00 0
Surfacing 1.00 0
Prestress (longterm) 1.0 0
UTM3 - 1.00

File :

A3 Loads

Datum : 2026-06-06

Tid :

14:46




Status : Page:
Appendix 1: Input receipt SYSTEM 001 1

Prestensioned tapered box bridge (FCM) bridge Date : Created

Title: Input receipt

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

Model Title: System 001
Model File: System 001

Clarification of definitions.
In the report, the letter “T” is used to describe a range. The letter is an abbreviation of “to”.
See example of assignment below.

Assignment to Lines:
105T110;114T119

This expression means that the assignment occurs to the lines L105 — L110 and L114 — L1109.

Assignment to Points:
6; 13

This expression means that the assignment occurs at point P6 and P13.
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Table of Contents

1. Points 3

2. Lines 3

3. MESH: Line 4

5. Age 5

8. Isometric material 17

9. Support 17

10. Acitivation 18

11. Search area 18

12. Body load 19-20

13. Global distributed 21

14. Prestress 22-24




Appendix 1: Input receipt SYSTEM 001

Prestensioned tapered box bridge (FCM) bridge
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Points

o
e.
=

~

OO ~NOOUTAWN P

Lines

X coordinate Y coordinate Z coordinate
-1.4 0.0 0.0
14 0.0 0.0
78.5 0.0 0.0
81.5 0.0 0.0
-1.4 0.0 6.0
14 0.0 6.0
78.5 0.0 6.0
81.5 0.0 6.0
-1.4 0.0 12.0
14 0.0 12.0
78.5 0.0 12.0
81.5 0.0 12.0
-1.4 0.0 179
14 0.0 17.9
78.5 0.0 179
81.5 0.0 17.9
-40.0 0.0 19.2
-20.0 0.0 19.2
20.0 0.0 19.2
36.0 0.0 19.2
44.0 0.0 19.2
60.0 0.0 19.2
100.0 0.0 19.2
120.0 0.0 19.2
-40.0 6.5 21.0
120.0 6.5 21.0
-40.0 -6.5 21.0
120.0 -6.5 21.0
Points Line Points
15 2 5,9
9,13 4 2,6
6,10 6 10,14
7,3 8 11,7
15,11 10 8,4
12,8 12 16,12
5,6 14 9,10
7,8 16 11,12
17,18 18 18,13
13,14 20 14,19
19,20 22 20,21
21,22 24 22,15
15,16 26 16,23

23,24
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Created :

3. MESH:Line

Attribute: 1Title: Element 8

Sub Type = Line Mesh  Element Type = BMI21
Mesh spacing Nr. of elements
Uniform 8

Assignment to Lines: Beta angle =0.0
17;18;20;21,;23;24,26;27

Attribute: 3 Title: Element 2

Sub Type = Line Mesh  Element Type = BMI21
Mesh spacing Nr. of elements
Uniform 2

Assignment to Lines: Beta angle = 0.0
1T16;19;25

Attribute: 4 Title: Element 4

Sub Type = Line Mesh  Element Type = BMI21
Mesh spacing Nr. of elements
Uniform 4

Assignment to Lines: Beta angle = 0.0
22

Start node end releases:
None

Start node end releases:
None

Start node end releases:
None

End node end releases:
None

End node end releases:
None

End node end releases:
None
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S. Age
Attribute: 1 Title: Age 7 days
Sub Type = Age
Assigned in: Analysis 1
Property Symbol Value
Age of material t 604800.0
Age of material when shrinkage begins S 604800.0
Type type "specified"

Assignment to Lines:
1727
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6. Time management

Analysis : Analyis 1

LC Age of placement | Age at shrinkage | Stage duration Response time
Stage 1 7 7 10 10
Stage 2 7 7 10 20
Stage 3 7 7 10 30
Prestess (stage 3) 0 30
Dead weight (stage 3) 0 30
Stage 4 7 7 10 40
Prestess (stage 3) 0 40
Dead weight (stage 3) 0 40
Stage 5 7 7 10 50
Prestess (stage 3) 0 50
Dead weight (stage 3) 50
Stage 6 7 7 10 60
Prestess (stage 3) 0 60
Dead weight (stage 3) 0 60
Stage 7 7 7 0 67
Prestess (stage 3) 0 67
Dead weight (stage 3) 7 67
Longterm 43800 43800
Prestess (longterm) 0 43800
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Geometric : Line

7.1

Section definition

Type
(O simple section (CJ Exdude void
© Complex section
Cell details
Number of cells 1 4
Box section dimensions
H 2.2 Hm 0.0
wb 3.0 Tb 0.25
Wt 3.0 Tt 0.25
Cantilever slab dimensions
we 3.5 Te1 0.5
Tc2 0.25
Number of extra points
Top slab 1 2
Bottom slab 1 :
Cantilever slab 1 =
Web interior face 0 =
Web exterior face 0 =

+-——————  —————pte——— ——
Extra points locations
Point | Offset (0) | Height (H) |
P1_]. . 255 . 05
P2 | .25 .05
t1 i
b1 : ;
1 15 025 .
Clear inputs Section details...

Calculated properties
A 7.405

Ixx 4.98419
Iyy 71.8106
Ixy 0.0

J 10.4728
Asy 1.25296
Asx 4.95191
yt 0.817815
yb 1.38219

Name

Section 1: H=2.20m

v @
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Prestensioned tapered box bridge (FCM) bridge Date : Created
Type ‘ !
(O simple section () Exdude void
. Oc 0 .
© Complex section | | |
cell details Tc2 HcTcl Ht Tt Hm
Number of cells 1 =
Box section dimensions
H 5.2 Hm 0.0
wb 3.0 Tb 0.25
Wt 3.0 Tt 0.25
Oi—»
Wh —»
Cantilever slab dimensions +—0e—-»
f———— W ——»tt—— W —»
Wec 3.5 Tcl1 0.5 ; : .
Extra points locations Calculated properties
T2 0.25 Point Offset (O) | Height (H) A 10.105
e P1 255 :
) P2 Ixx 39.737
Number of extra points =
Top slab 1 s = Iyy 92.6479
Bottom siab 1 . l xy 0.0
Cantilever slab 1 = J 52.8276
Web interior face 0 : Asy 3.93677
Web exterior face 0 = g
yt  2.05922
Clear inputs Section details... yb  3.14078

Name | Section 2: H =5.20m v =@
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Type Rectangular Solid v
Dimensional data Calculated properties
D 1.0 4y A 60
I
B 6.0 : Ixxk 0.5
I
]
-_4.---_.5. D Iyy 18.0
]
]
Ixy 0.0
] 1.79005
..,_B —
Asy 5.00322
Asx  5.00009
Section details...

Name | B XxH = 6000 x 1000

W

-

[ =@
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7.2 Constant beams
Attribute: 2 Title: Pier vertical (Section 3: B x H = 6000 x 1000 (RSS D=1 B=6))
Sub Type = Line Geometric
Assigned in: Analysis 1
Property Symbol Value
Cross sectional area A 6.0
Second moment of area about y axis lyy 0.5
Second moment of area about z axis 1zz 18.0
Product moment of area lyz 0.0
Torsional constant J 1.8
Eccentricity in local z direction, relative to specified origin ez0 0.0
Eccentricity in local y direction, relative to specified origin ey0 0.0
Eccentricity in local z direction, relative to beam centroid ez 0.0
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 100.3
Wagner constant 2nd moment of warping about origin (lwr) lwr 0.0
Effective shear area in local z direction Asz 5.0
Effective shear area in local y direction Asy 5.0
Plastic area Ap 6.0
Plastic modulus for bending about y Zpy 15
Plastic modulus for bending about z Zpz 9.0
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 4.0
Warping torsional constant about shear centre Cw 1.3
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 1.7
y axis extreme fibre, top yt 3.0
y axis extreme fibre, bottom yb -3.0
z axis extreme fibre, top zt 0.5
z axis extreme fibre, bottom zb -0.5
Shape code identifier Type 1
Breadth of this section B 6.0
Depth of this section D 1.0

Element type
Reinforcement

Assignment to Lines:
15;16;25

elementType
reinforcement

"3D Thick Beam"
None
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Prestensioned tapered box bridge (FCM) bridge Date : Created

Attribute: 4 Title: Pier vertical (Section 3: B x H = 6000 x 1000 (RSS D=1 B=6))
Sub Type = Line Geometric
Assigned in: Analysis 2 (Base analysis); Analysis 1

Property Symbol Value
Cross sectional area A 6.0
Second moment of area about y axis lyy 0.5
Second moment of area about z axis 1zz 18.0
Product moment of area lyz 0.0
Torsional constant J 1.8
Eccentricity in local z direction, relative to specified origin ez0 0.0
Eccentricity in local y direction, relative to specified origin ey0 0.0
Eccentricity in local z direction, relative to beam centroid ez 0.0
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 (lrr) Irr 100.3
Wagner constant 2nd moment of warping about origin (Iwr) lwr 0.0
Effective shear area in local z direction Asz 5.0
Effective shear area in local y direction Asy 5.0
Plastic area Ap 6.0
Plastic modulus for bending about y Zpy 15
Plastic modulus for bending about z Zpz 9.0
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 4.0
Warping torsional constant about shear centre Cw 1.3
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 1.7

y axis extreme fibre, top yt 3.0

y axis extreme fibre, bottom yb -3.0
z axis extreme fibre, top zt 0.5

z axis extreme fibre, bottom zb -0.5
Shape code identifier Type 1
Breadth of this section B 6.0
Depth of this section D 1.0
Element type elementType "3D Thick Beam"
Reinforcement reinforcement None

Assignment to Lines:
1T12
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Attribute: 6 Title: Superstructure: constant hieght (H = 5.2 m) (Section 2: H = 5.20 m (CBoxSingleCell D=5.2 Wt=3

Whb=3 Tt=0.25 Th=0.25))
Sub Type = Line Geometric
Assigned in: Analysis 2 (Base analysis)

Property Symbol Value
Cross sectional area A 10.1
Second moment of area about y axis lyy 39.7
Second moment of area about z axis 1zz 92.6
Product moment of area lyz 0.0
Torsional constant J 52.8
Eccentricity in local z direction, relative to specified origin ez0 0.0
Eccentricity in local y direction, relative to specified origin ey0 0.0
Eccentricity in local z direction, relative to beam centroid ez 0.0
Eccentricity in local y direction, relative to beam centroid ey 0.0
Wagner constant 1st moment of square radius about y (lyr) lyr 34.0
Wagner constant 1st moment of square radius about z (Izr) Izr 0.0
Wagner constant 4th moment of area about origin (lrr) Irr 2426.4
Wagner constant 2nd moment of warping about origin (Iwr) lwr 0.0
Effective shear area in local z direction Asz 3.9
Effective shear area in local y direction Asy 4.5
Plastic area Ap 10.1
Plastic modulus for bending about y Zpy 17.9
Plastic modulus for bending about z Zpz 271.7
Plastic neutral axis, distance from centroid along y axis yp 0.0
Plastic neutral axis, distance from centroid along z axis zp 0.7
Plastic torsional section modulus Zpt 24.0
Warping torsional constant about shear centre Cw 29.0
Shear centre about y axis yo 0.0
Shear centre about z axis 20 -0.3
Monosymmetry constant about y betay 14
Monosymmetry constant about z betaz 0.0
Radius of gyration about y axis ky 2.0
Radius of gyration about z axis kz 3.0
y axis extreme fibre, top yt 6.5
y axis extreme fibre, bottom yb -6.5
z axis extreme fibre, top zt 2.1
z axis extreme fibre, bottom zb -3.1
Shape code identifier Type 28

n n 1.0
Wt Wt 3.0
Wb Wb 3.0
H H 5.2
Wc We 35
Tcl Tcl 0.5
Tc2 Tc2 0.3
Hm Hm 0.0
Tt Tt 0.3
Tb Tb 0.3
nt nt 1.0
nb nb 1.0
nc nc 1.0
ni ni 0.0
ne ne 0.0
Element type elementType "3D Thick Beam"
Reinforcement reinforcement None

Assignment to Lines:
19;25
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Attribute: 7 Title: Superstructure: constant height (H = 2.2 m) (Section 1: H = 2.20 m (CBoxSingleCell D=2.2 Wt=3

Whb=3 Tt=0.25 Th=0.25))
Sub Type = Line Geometric
Assigned in: Analysis 2 (Base analysis)

Property Symbol Value
Cross sectional area A 74
Second moment of area about y axis lyy 5.0
Second moment of area about z axis 1zz 71.8
Product moment of area lyz 0.0
Torsional constant J 10.5
Eccentricity in local z direction, relative to specified origin ez0 0.0
Eccentricity in local y direction, relative to specified origin ey0 0.0
Eccentricity in local z direction, relative to beam centroid ez 0.0
Eccentricity in local y direction, relative to beam centroid ey 0.0
Wagner constant 1st moment of square radius about y (lyr) lyr 22.8
Wagner constant 1st moment of square radius about z (Izr) Izr 0.0
Wagner constant 4th moment of area about origin (lrr) Irr 1469.5
Wagner constant 2nd moment of warping about origin (Iwr) lwr 0.0
Effective shear area in local z direction Asz 1.3
Effective shear area in local y direction Asy 5.0
Plastic area Ap 7.4
Plastic modulus for bending about y Zpy 5.0
Plastic modulus for bending about z Zpz 20.2
Plastic neutral axis, distance from centroid along y axis yp 0.0
Plastic neutral axis, distance from centroid along z axis zp 0.5
Plastic torsional section modulus Zpt 10.6
Warping torsional constant about shear centre Cw 10.0
Shear centre about y axis yo 0.0
Shear centre about z axis 20 -0.3
Monosymmetry constant about y betay 5.2
Monosymmetry constant about z betaz 0.0
Radius of gyration about y axis ky 0.8
Radius of gyration about z axis kz 3.1
y axis extreme fibre, top yt 6.5
y axis extreme fibre, bottom yb -6.5
z axis extreme fibre, top zt 0.8
z axis extreme fibre, bottom zb -1.4
Shape code identifier Type 28

n n 1.0
Wt Wt 3.0
Wb Wb 3.0
H H 2.2
Wc We 35
Tcl Tcl 0.5
Tc2 Tc2 0.3
Hm Hm 0.0
Tt Tt 0.3
Tb Tb 0.3
nt nt 1.0
nb nb 1.0
nc nc 1.0
ni ni 0.0
ne ne 0.0
Element type elementType "3D Thick Beam"
Reinforcement reinforcement None

Assignment to Lines:
17;21,22;23;27
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Attribute: 8 Title: Pier horizontal (Section 3: B x H = 6000 x 1000 (RSS D=1 B=6))
Sub Type = Line Geometric
Assigned in: Analysis 2 (Base analysis); Analysis 1

Property Symbol Value
Cross sectional area A 6.0
Second moment of area about y axis lyy 0.5
Second moment of area about z axis 1zz 18.0
Product moment of area lyz 0.0
Torsional constant J 1.8
Eccentricity in local z direction, relative to specified origin ez0 0.0
Eccentricity in local y direction, relative to specified origin ey0 0.0
Eccentricity in local z direction, relative to beam centroid ez 0.0
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 (lrr) Irr 100.3
Wagner constant 2nd moment of warping about origin (Iwr) lwr 0.0
Effective shear area in local z direction Asz 5.0
Effective shear area in local y direction Asy 5.0
Plastic area Ap 6.0
Plastic modulus for bending about y Zpy 15
Plastic modulus for bending about z Zpz 9.0
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 4.0
Warping torsional constant about shear centre Cw 1.3
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 1.7

y axis extreme fibre, top yt 3.0

y axis extreme fibre, bottom yb -3.0
z axis extreme fibre, top zt 0.5

z axis extreme fibre, bottom zb -0.5
Shape code identifier Type 1
Breadth of this section B 6.0
Depth of this section D 1.0
Element type elementType "3D Thick Beam"
Reinforcement reinforcement None

Assignment to Lines:
2T1113;13T16
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7.3 Tapered beams

Attribute: 1 Title: Superstructure - tapering:R (Section 2: H = 5.20 m (CBoxSingleCell D=5.2 Wt=3 Wb=3 Tt=0.25
Th=0.25)/ Section 1: H = 2.20 m (CBoxSingleCell D=2.2 Wt=3 Wb=3 Tt=0.25 Tbh=0.25))

Sub Type = Line Geometric

Assigned in: Analysis 2 (Base analysis); Analysis 1
Property

Cross sectional area

Second moment of area about y axis

Second moment of area about z axis

Product moment of area

Torsional constant

Eccentricity in local z direction, relative to specified origin
Eccentricity in local y direction, relative to specified origin
Eccentricity in local z direction, relative to beam centroid
Eccentricity in local y direction, relative to beam centroid
Wagner constant 1st moment of square radius about y (lyr)
Wagner constant 1st moment of square radius about z (Izr)
Wagner constant 4th moment of area about origin (lrr)
Wagner constant 2nd moment of warping about origin (lwr)
Effective shear area in local z direction

Effective shear area in local y direction

Plastic area

Plastic modulus for bending about y

Plastic modulus for bending about z

Plastic neutral axis, distance from centroid along y axis
Plastic neutral axis, distance from centroid along z axis
Plastic torsional section modulus

Warping torsional constant about shear centre

Shear centre about y axis

Shear centre about z axis

Monosymmetry constant about y

Monosymmetry constant about z

Radius of gyration about y axis

Radius of gyration about z axis

y axis extreme fibre, top

y axis extreme fibre, bottom

z axis extreme fibre, top

z axis extreme fibre, bottom

Shape code identifier

n

Wt

Wb

H

Wc

Tcl

Tc2

Hm

Tt

Tbh

nt

nb

nc

ni

ne

Element type

Vertical alignment eccentricity

Horizontal alignment eccentricity

Section to which others are aligned

Vertical alignment type

Horizontal alignment type

Interpolation method

Reinforcement

Assignment to Lines:
20;26

Symbol
A
lyy
lzz
lyz
J
ez0
ey0
ez
ey
lyr
lzr
Irr
lwr
Asz
Asy
Ap
Zpy
Zpz
yp
zp
Zpt
Cw

Tcl

Tc2

Hm

Tt

Tb

nt

nb

nc

ni

ne
elementType
VAlign
hAlign
alignToRow
VAlignType
hAlignType
interpMethod

reinforcement

"3D Thick Beam"
0.0

0.0

0
"CenterToCenter"
"CenterToCenter"
"Enhanced"

None

"3D Thick Beam"
0.0

0.0

0
"CenterToCenter"
"CenterToCenter"
"Enhanced"

None
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Attribute: 3 Title: Superstructure - tapering:L (Section 1: H = 2.20 m (CBoxSingleCell D=2.2 Wt=3 Wb=3 Tt=0.25
Th=0.25)/ Section 2: H = 5.20 m (CBoxSingleCell D=5.2 Wt=3 Whb=3 Tt=0.25 Tb=0.25))

Sub Type = Line Geometric

Assigned in: Analysis 2 (Base analysis)

Property

Cross sectional area

Second moment of area about y axis

Second moment of area about z axis

Product moment of area

Torsional constant

Eccentricity in local z direction, relative to specified origin
Eccentricity in local y direction, relative to specified origin
Eccentricity in local z direction, relative to beam centroid
Eccentricity in local y direction, relative to beam centroid
Wagner constant 1st moment of square radius about y (lyr)
Wagner constant 1st moment of square radius about z (lzr)
Wagner constant 4th moment of area about origin (lrr)
Wagner constant 2nd moment of warping about origin (Iwr)
Effective shear area in local z direction

Effective shear area in local y direction

Plastic area

Plastic modulus for bending about y

Plastic modulus for bending about z

Plastic neutral axis, distance from centroid along y axis
Plastic neutral axis, distance from centroid along z axis
Plastic torsional section modulus

Warping torsional constant about shear centre

Shear centre about y axis

Shear centre about z axis

Monosymmetry constant about y

Monosymmetry constant about z

Radius of gyration about y axis

Radius of gyration about z axis

y axis extreme fibre, top

y axis extreme fibre, bottom

z axis extreme fibre, top

z axis extreme fibre, bottom

Shape code identifier

n

Wt

Wb

H

We

Tcl

Tc2

Hm

Tt

Tb

nt

nb

nc

ni

ne

Element type

Vertical alignment eccentricity

Horizontal alignment eccentricity

Section to which others are aligned

Vertical alignment type

Horizontal alignment type

Interpolation method

Reinforcement

Assignment to Lines:
18;24

Symbol
A
lyy
12z
lyz
J
ez0
ey0
ez
ey
lyr
lzr
Irr
lwr
Asz
Asy
Ap
Zpy
Zpz
yp
Zp
Zpt
Cw

Tcl

Tc2

Hm

Tt

Th

nt

nb

nc

ni

ne
elementType
VAlign
hAlign
alignToRow
VvAlignType
hAlignType
interpMethod

reinforcement

0.0

3D Thick Beam"

0.0
0.0
0

"CenterToCenter"
"CenterToCenter"

"Enhanced"
None

0.0

"3D Thick Beam"
0.0

0.0

0
"CenterToCenter"
"CenterToCenter"
"Enhanced"

None
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8. Isotropic material
Attribute: 2 Title: Concrete (fck = 35MPa Quartzite | Concrete | EN1992-2:2005)
Sub Type = Isotropic Material
Assigned in: Analysis 2 (Base analysis); Analysis 1
Property Symbol Value
Young's modulus E 34077100.0
Poisson's ratio nu 0.2
Density rho 25
Coefficient of thermal expansion alpha 0.0
Characteristic cylinder strength fck 35000.0
Loadcase ID: 9 Title: Surfacing
Assignment to Lines:
1T27
Loadcase ID: 10 Title: Stage 1
Assignment to Lines:
1T27
9. Support
Attribute: 1Title: Mid support
Sub Type = Structural Support
Assigned in: Analysis 2 (Base analysis); Analysis 1
Property Symbol Value
Translation in X U "R"
Translation in Y \Y "R"
Translation in Z W "R"
Rotation about X THX "R"
Rotation about Y THY "R"
Rotation about Z THZ "R"
Torsional warping Torsion "E
Moment about hinge L1 "E"
Pore pressure pore Dol
Assignment to Points:
1T4
Attribute: 2 Title: End support
Sub Type = Structural Support
Property Symbol Value
Translation in X U "E"
Translation in Y \Y "R"
Translation in Z W "R"
Rotation about X THX "R"
Rotation about Y THY "F"
Rotation about Z THZ "E
Torsional warping Torsion "E"
Moment about hinge L1 "E
Pore pressure pore "c

Assigned in: Analysis 2 (Base analysis )
Assignment to Points:

17;24

Assigned in: Analysis 1 (Stage 6)
Assignment to Points:

17

Assigned in: Analysis 1 (Stage 7)
Assignment to Points:

24
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10. Activation
Attribute: 1 Title: Deactivate
Sub Type = Deactivate
Property Symbol Value
Percentage of internal forces to be redistributed percent 100.0
Stiffness reduction factor stfscl 0.0
Process constraint equations createConstr true
Constraint equation type constrEquType "none"
Increments ninc 1
Basic Deactivation Options deactType "activeMesh"

Redistribution of Internal Forces

Analysis: Analysis 1 (Stage 1)
Assignment to Lines:
17;18;20T24;26;27

Attribute: 1 Title: Activate
Sub Type = Activate

Property

Process constraint equations
Constraint equation type
Increments

Analysis: Analysis 1 (Stage 2)
Assignment to Lines:
20

Analysis: Analysis 1 (Stage 3)
Assignment to Lines:
18;24

Analysis: Analysis 1 (Stage 4)
Assignment to Lines:
21,26

Analysis: Analysis 1 (Stage 5)
Assignment to Lines:
17;23

Analysis: Analysis 1 (Stage6)
Assignment to Lines:
27

Analysis: Analysis 1 (Stage 7)

Assignment to Lines:
22

11. Search Area

Attribute: 2 Title: Superstructure
Sub Type = Search Area

Assignment to Lines:
17727

deactRedist

Symbol
createConstr
constrEquType
ninc

"number of increments"

Value
true
"tangent"
1
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12. Body load

Attribute: 11 Title: Dead weight 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 InFIAccZ -10.0

Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor = 1.0
Loadcase ID: 4142  Title: Longterm Factor = 1.0
Assignment to Lines:

22

Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor = 1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor =1.0
Loadcase ID: 4142  Title: Longterm Factor = 1.0
Assignment to Lines:

27

Loadcase ID: 4133 Title: Stage 5 Factor = 1.0

Loadcase ID: 4135 Title: Dead weight (stage 5) Factor =1.0
Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor =1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor = 1.0
Loadcase ID: 4142 Title: Longterm Factor = 1.0
Assignment to Lines:

17;23

Loadcase ID: 16 Title: Stage 4 Factor = 1.0

Loadcase ID: 4132 Title: Dead weight (stage 4) Factor = 1.0
Loadcase ID: 4133 Title: Stage 5 Factor = 1.0

Loadcase ID: 4135 Title: Dead weight (stage 5) Factor =1.0
Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor =1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor = 1.0
Loadcase ID: 4142 Title: Longterm Factor = 1.0
Assignment to Lines:

21;26

Loadcase ID: 12 Title: Stage 3 Factor = 1.0

Loadcase ID: 15 Title: Dead weight (stage 3) Factor = 1.0
Loadcase ID: 16 Title: Stage 4 Factor = 1.0

Loadcase ID: 4132 Title: Dead weight (stage 4) Factor = 1.0
Loadcase ID: 4133 Title: Stage 5 Factor = 1.0

Loadcase ID: 4135 Title: Dead weight (stage 5) Factor =1.0
Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor = 1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor = 1.0
Loadcase ID: 4142 Title: Longterm Factor = 1.0
Assignment to Lines:

18;24
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Loadcase ID: 11  Title: Stage 2 Factor = 1.0

Loadcase ID: 12 Title: Stage 3 Factor = 1.0

Loadcase ID: 15 Title: Dead weight (stage 3) Factor = 1.0
Loadcase ID: 16 Title: Stage 4 Factor = 1.0

Loadcase ID: 4132  Title: Dead weight (stage 4) Factor = 1.0
Loadcase ID: 4133 Title: Stage 5 Factor = 1.0

Loadcase ID: 4135 Title: Dead weight (stage 5) Factor =1.0
Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor =1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor = 1.0
Loadcase ID: 4142 Title: Longterm Factor = 1.0
Assignment to Lines:

20

Loadcase ID: 10 Title: Stage 1 Factor = 1.0

Loadcase ID: 11 Title: Stage 2 Factor = 1.0

Loadcase ID: 12 Title: Stage 3 Factor = 1.0

Loadcase ID: 15 Title: Dead weight (stage 3) Factor =1.0
Loadcase ID: 16 Title: Stage 4 Factor = 1.0

Loadcase ID: 4132 Title: Dead weight (stage 4) Factor =1.0
Loadcase ID: 4133 Title: Stage 5 Factor = 1.0

Loadcase ID: 4135 Title: Dead weight (stage 5) Factor = 1.0
Loadcase ID: 4136  Title: Stage 6 Factor = 1.0

Loadcase ID: 4138 Title: Dead weight (stage 6) Factor = 1.0
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0

Loadcase ID: 4141 Title: Dead weight (stage 7) Factor =1.0
Loadcase ID: 4142  Title: Longterm Factor = 1.0
Assignment to Lines:

1T16;19;25
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13. Global distributed
Attribute: 12 Title: Dead weight 2
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 -12.0
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 pwp 0.0
Keep global keepGlobal false
Loadcase ID: 4139 Title: Stage 7 Factor = 1.0
Loadcase ID: 4141 Title: Dead weight (stage 7) Factor =1.0
Loadcase ID: 4142  Title: Longterm Factor = 1.0
Assignment to Lines:
177127
Attribute: 13 Title: Surfacing
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 -29.0
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 pwp 0.0
Keep global keepGlobal false

Loadcase ID: 9 Title: Surfacing Factor = 1.0

Assignment to Lines:
17127
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14. Prestress
General Value Units
Design code EN1992-1-1:2004 / 2014 Eurocode 2
Initial tendon force 5000.0 kN
Tendon area 5050.0 mm?2
Modulus of elasticity for tendon 195000000.0 kN/m2
Jacking Jacking from both ends None
Slipatend 1 0.0 m
Jack angle at end 1 0.0 deg
Slipatend 2 0.0 m
Jack angle at end 2 0.0 deg
Installation losses Value Units
Unintentional angular displacement 0.0 rad/m
Duct friction coefficient 0.2
Post-installation losses Value Units
Tensile strength of prestressing steel 1860.0 N/mm2
Characteristic 0.1% proof-stress of prestressing steel, fp0.1k 1675.0 N/mm?
Relaxation class Class 2
Relaxation loss at 1000hrs 2.5 %

14.1 Tendon 1:Left

Attribute: 1 Title: Tendon 1:L assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 3 - Longterm)
Assignment to Lines:

18T20

Segment type X
Start -20.0
Straight 0.0
Straight 20.0

Minimum radius = 60.0
Smoothing type: Cut corner

14.2 Tendon 1:Right

Attribute: 2 Title: Tendon 1:R assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 3 — Longterm)
Assignment to Lines:

18T20

Segment type X
Start -20.0
Straight 0.0
Straight 20.0

Minimum radius = 60.0
Smoothing type: Cut corner

2.8
2.8

18.7
19.6
18.7

18.7
19.6
18.7
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14.3 Tendon 2:Left

Attribute: 3 Title: Tendon 2:L assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 4 — Longterm)
Assignment to Lines:

24726

Segment type X
Start 60.0
Straight 80.0
Straight 100.0

Minimum radius = 60.0
Smoothing type: Cut corner

14.4 Tendon 2:Right

Attribute: 4 Title: Tendon 2:R assignment 1

Sub Type = Search Area Analysis: Analsysis 1 (Stage 4 — Longterm)

Assignment to Lines:

24726

Segment type X
Start 60.0
Straight 80.0
Straight 100.0
Minimum radius = 60.0

Smoothing type: Cut corner

145 Tendon 3:Left

Attribute: 5 Title: Tendon 3:L assignment 1

Sub Type = Search Area

Analysis: Analsysis 1 (Stage 5 — Longterm)

Assignment to Lines:
177121

Segment type X
Start -40.0
Straight 0.0
Straight 36.0
Minimum radius = 60.0

Smoothing type: Cut corner

14.6 Tendon 3:Right

Attribute: 8 Title: Tendon 4:R assignment 1

Sub Type = Search Area

Analysis: Analsysis 1 (Stage 5 — Longterm)

Assignment to Lines:
23T27

Segment type

Start

Straight

Straight

Minimum radius = 60.0
Smoothing type: Cut corner

-40.0

36.0

2.8

2.8

-2.8
-2.8
-2.8

2.8
2.8
2.8

-2.8
-2.8
-2.8

18.7
19.6
18.7

18.7
19.6
18.7

18.7
19.9
18.9

18.7
19.9
18.9
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14.7 Tendon 4:Left

Attribute: 7 Title: Tendon 4 :L assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 6 — Longterm)
Assignment to Lines:

23T27

Segment type X Y
Start 44.0 2.8
Straight 80.0 2.8
Straight 120.0 2.8

Minimum radius = 60.0
Smoothing type: Cut corner

14.8 Tendon 4:Right

Attribute: 8 Title: Tendon 4:R assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 6 — Longterm)
Assignment to Lines:

23T27

Segment type X Y
Start 44.0 -2.8
Straight 80.0 -2.8
Straight 120.0 -2.8

Minimum radius = 60.0
Smoothing type: Cut corner

14.9 Tendon 5:Left

Attribute: 9 Title: Tendon 5:L assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 7 — Longterm)
Assignment to Lines:

21723

Segment type X Y
Start 20.0 2.8
Straight 60.0 2.8

Minimum radius = 60.0
Smoothing type: Cut corner

14.10 Tendon 5:Right

Attribute: 10  Title: Tendon 5:R assignment 1
Sub Type = Search Area

Analysis: Analsysis 1 (Stage 7 — Longterm)

Assignment to Lines:

21723

Segment type X Y
Start 20.0 -2.8
Straight 60.0 -2.8

Minimum radius = 60.0
Smoothing type: Cut corne

18.9
19.9
18.7

18.9
19.9
18.7

18.7
18.7

18.7
18.7
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15. Direct Method Influence

Attribute: 1 Title: Infl — Beam (FX, Fy, Fz, Mx, My)
Sub Type = Direct method influence

Assignment to Points:

1T24

Assignment to Lines:

1T27

Attribute: 6 Title: Inf2 — Reaction (FX, FY, FZ, MX, MY)
Sub Type = Direct method influence

Assignment to Points:

1T4;17;24

16. Load groups: traffic

Load groups : Eurocode Load Modell 1 (LM1)
Type: Tandem axle

Axle load - lane 1: 300 kN

Axle load - lane 2: 200 kN

Axel load - lane 3: 100 kN

Lane load
Surface load - lane 1: 9.0 kPa
Surface load - remaining: 2.5 kPa

Load groups : Eurocode Load Modell 2 (LM2)
Type: Single axle
Axle load: 360 kN

Load groups : Fatigue modell 3 (UTM3)
Type: Quadruple axel
Axle load: 120 kN
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17. VLO Analysis

Type: VLO - LM1 ~ Characteristic
Representative values : Charateristic
Design code : EN 1991-2 Sweden 2011
Load groups : LM1

Longitudinal increment : 0.25 m
Transverse increment : 0.50 m
Vehicule direction : Both

Kerbs : L28, L29

UDL alfafactor:0.8,1,1,1,1

TS alfa factor : 0.9, 0.9,0

Influence attributes :

Infl — Beam (Fx, Fy, Fz, Mx, My)
Inf2 — Reaction (FX, FY, FZ, MX, MY)

Type: VLO - LM2 ~ Characteristic
Representative values : Charateristic
Design code : EN 1991-2 Sweden 2011
Load groups : LM2

Longitudinal increment : 0.25 m
Transverse increment : 0.50 m
Vehicule direction : Both

Kerbs : L28, L29

UDL alfafactor:0.8,1,1,1,1

TS alfa factor : 0.9, 0.9,0

Infl — Beam (FX, Fy, Fz, Mx, My)
Inf2 — Reaction (FX, FY, FZ, MX, MY)

Type: VLO - UTM3 ~ CharacteristicRepresentative values : Charateristic
Design code : EN 1991-2 Sweden 2011

Load groups : UTM3

Longitudinal increment : 0.25 m

Transverse increment : 0.50 m

Vehicule direction : Both

Kerbs : L28, L29

Minimum width vehicule : 2.0 m

Maximum width vehicle : 2.0 m

Influence attributes :

Infl — Beam (Fx, Fy, Fz, Mx, My)
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Type: VLO - EG A ~ Characteristic

Representative values : Charateristic
Design code : EN 1991-2 Sweden 2011
Load groups : Complementary load modell
Dynamic amplification : 25 %

Load model value A : 180 kN

Load model value B : 300 kN

Load modell valute g : 5 kN/m

Lane vehicule factor most onerous lane : 1.0
Lane vehicule factor second lane : 0.8
Type vehicules : a

Longitudinal increment : 0.25 m
Transverse increment : 0.50 m

Vehicule direction : Both

Kerbs : L28, L29

Minimum width vehicule : 2.0 m
Maximum width vehicle : 2.0 m

Influence attributes :

Infl — Beam (Fx, Fy, Fz, Mx, My)
Inf2 — Reaction (FX, FY, FZ, MX, MY)

Type: VLO - EG B ~ Characteristic
Representative values : Charateristic
Design code : EN 1991-2 Sweden 2011
Load groups : Complementary load modell
Dynamic amplification : 25 %

Load model value A : 180 kN

Load model value B : 300 kN

Load modell valute g : 5 kN/m

Lane vehicule factor most onerous lane : 1.0
Lane vehicule factor second lane : 0.8
Type vehicules : b, c, d, e, f, g,h,1,j,k,I,m,n,0
Longitudinal increment : 0.25 m
Transverse increment : 0.50 m

Vehicule direction : Both

Kerbs : L28. L28

Minimum width vehicule : 2.0 m
Maximum width vehicle : 2.0 m

Influence attributes :

Infl — Beam (FX, Fy, Fz, Mx, My)

Inf2 — Reaction (FX, FY, FZ, MX, MY)
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18.

Smart combination

Loadcase ID: 4144 Title: ULS-PERM
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File
Factor

Results
Permanent
Variable

Loadcase ID: 12384 Title: ULS-VAR
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File

Factor
Factor
12378
12379

Results
Permanent
Variable
Title

0

0

1.0 0.0 Surfacing
Type

1.03 0.47

1.03 0.47

Loadcase ID: 12386 Title: ULS
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File
Factor
Factor
4144
4145
12382
12383
12384
12385

Results
Permanent
Variable
Title

[eNeloNoNoNe]

TRAFFIC (Max)
TRAFFIC (Min)

Type

1.0 0.0 ULS-PERM (Max)
1.0 0.0 ULS-PERM (Min)
1.0 0.35 PT (Max)

1.0 0.35 PT (Min)

0.0 1.0 ULS-VAR (Max)
0.0 1.0 ULS-VAR (Min)

Loadcase ID: 12388 Title: SLS-PERM
Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File
Factor
Factor

9

Results
Permanent
Variable
Title

0

Type

0.9

0.2 Surfacing
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Loadcase ID: 12390 Title: SLS-K-VAR
Sub Type: Smart Combination

Loadcases to consider: All

Variable Loadcases: All

Loadcase

File

Factor
Factor
12378
12379

Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File

Factor
Factor
12378
12379

Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase

File

Factor
Factor
12388
12389
12382
12383
12390
12391

Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase
File
Factor
Factor
12388
12389
12382
12383
12392

Results

Permanent

Variable

Title Type

0 0.75 0.25

0 0.75 0.25
Loadcase ID: 12392 Title: SLS-F-VAR

Results

Permanent

Variable

Title Type

0 0.0 0.75

0 0.0 0.75
Loadcase ID: 12394 Title: SLS-K

Results

Permanent

Variable

Title Type

0 1.0 0.0

0 1.0 0.0

0 1.0 0.0

0 1.0 0.0

0 0.0 1.0

0 0.0 1.0
Loadcase ID: 12396 Title: SLS-F

Results

Permanent

Variable

Title Type

0 1.0 0.0

0 1.0 0.0

0 1.0 0.0

0 1.0 0.0

0 0.0 1.0

0 0.0 1.0

12393

TRAFFIC (Max)
TRAFFIC (Min)

TRAFFIC (Max)
TRAFFIC (Min)

SLS-PERM (Max)
SLS-PERM (Min)
PT (Max)

PT (Min)
SLS-K-VAR (Max)
SLS-K-VAR (Min)

SLS-PERM (Max)
SLS-PERM (Min)
PT (Max)

PT (Min)
SLS-F-VAR (Max)
SLS-F-VAR (Min)
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Loadcase ID: 12398 Title: SLS-Q

Sub Type: Smart Combination
Loadcases to consider: All
Variable Loadcases: All

Loadcase Results

File Permanent

Factor Variable

Factor Title Type
9 0 1.0

Loadcase ID: 12402 Title: FAT
Sub Type: Smart Combination
Loadcases to consider: All

Variable Loadcases: All

Loadcase Results

File Permanent

Factor Variable

Factor Title Type
9 0 1.0

0.0 Surfacing

0.0 Surfacing
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19. Envelopes

Loadcase ID: 12378 Title: TRAFFIC

Sub Type: Envelope
Loadcase Results
File Title
8260
8261
8262
8263
12374
12375
12376
12377
4128
4129
4130
4131
4132
4133
4134
4135

[eNoNeololoNeNelololelololNolNo NNl

Loadcase ID: 12382 Title: PT
Sub Type: Envelope

Loadcase Results
File Title
16 33

18 33

Type

EG A - Beam ~ Characteristic (Max)
EG A- Beam ~ Characteristic (Min)
EG A Reaction ~ Characteristic (Max)
EG A - Reaction ~ Characteristic (Min)
EG B - Beam ~ Characteristic (Max)
EG B - Beam ~ Characteristic (Min)
EG B Reaction ~ Characteristic (Max)
EG B - Reaction ~ Characteristic (Min)
LM1 - Beam ~ Characteristic (Max)
LM1 - Beam ~ Characteristic (Min)
LM1 - Reaction ~ Characteristic (Max)
LM1 - Reaction ~ Characteristic (Min)
LM2 - Beam ~ Characteristic (Max)
LM2 - Beam ~ Characteristic (Min)
LM2 - Reaction ~ Characteristic (Max)
LM2 - Reaction ~ Characteristic (Min)

Type
Prestress (stage 7)
Prestredd (longterm)




