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Bridge Types

Any structural bridge system is 
supported. Including:
 Box girder bridges.
 Slab bridges.
 Composite bridges.
 Slab/Beam decks.
 Plate girders.
 Arch bridges.
 Integral bridges.
 Cable-stayed bridges.
 Suspension bridges.
 FE, beam and hybrid systems.
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User Reference from KIEWIT; Shukre Despradel:
Georg-

Great news! I hope they [Finley] buy the software. For us 
is very important you guys are very successful and we 
have more Consultants using Sofistik.

We have used them all, Larsa, LUSAS, Midas, CSI 
bridge, RM.

We think Sofistik is just the best software for bridges.

Bridge Types



Bridge Geometry – parametric 
modelling since 1994

SOFiSTiK offers:
Computer Aided Bridge Design -
CABD
 3D Road/rail axes for any 

bridge type,
 Geometry of beams and 

shells depending on 
parametric input linking 
formulas and tables,

 Connecting sub-structures, 
pylons, cables, wing walls, 
foundations, piles … to 
superstructure,

 All parts hyperlinked and 
parametric.

 3D axes also serve for traffic 
load and pre-stressing.
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Bridge Geometry same workflow 
for AutoCAD and REVIT
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Bridge Geometry same workflow 
for AutoCAD and REVIT, but …
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Bridge Modeler on AutoCAD:

 Focus is on analysis + 
design.

 Model is simplified (cross 
beams, sections, blisters, 
bridge equipment, etc).

 Stage definitions. 
 PT definitions for both shells 

and beams.
 Load management.

Bridge Modeler on Revit:

 Focus is on 3D modelling.
 Model is fully detailed, all masses and 

quantities.
 Deck has all parts and objects like 

handrail, kerbs, lightening, …
 Longitudinal cuts, unfolded view.
 PT modelling for CAD presentation.
 Substructures completely included.
 Detailing for anchorages, bearings, 

abutment walls, …



Bridge Geometry

SOFiSTiK offers:
Computer Aided Bridge Design -
CABD
 As preparation for stage wise 

erection we divide the 
complete structure into 
groups (= local units).

 The groups will later on be 
activated/deactivated as per 
the erection sequence.
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Constr. Stages

SOFiSTiK offers:
Computer Aided Bridge Design -
CABD

06.05.2020 / 11 Application for Bridges



Pre-Stressed
Concrete Bridges

 Internal and external tendons.

 Pre- and post-tensioning.

 Tendons in beam and shell-
elements.

 3D tendon profiles.

 Detailed loss calculation, including 
friction, wedge slip, time-
dependent effects etc.

 Eccentric duct position.

 Hunched beams or plates.

 AutoCAD Pre-Processing.

 … more details later…
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Composite Bridges

 Steel+concrete, 
concrete+concrete.

 Precast elements + insitu parts
 Thin- and thick-walled sections.
 Shear studs.
 Combination of beam and shell.
 Time-dependent effects, creep 

shrinkage etc.
 Stages within the section.
 Design for EC incl. class4 

sections.
 Cracking of concrete over

supports.
 AutoCAD Pre-Processing.
 … more details later…
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Bridge Construction Simulation
CSM: construction stage manager for 
detailed simulation of any erection 
method including:

 Span-by-span.
 Cantilevering.
 Incremental launching.
 Moveable scaffolding system.
 Repair works, deconstruction of 

components.
 Time-dependent effects- creep, 

shrinkage, relaxation.
 Primary and secondary states of stress 

and displacements.
 Thin- or thick walled user defined cross-

sections.
 Automatic bridge loader.
 Dynamic loading (high speed trains)
 Bridge / Vehicle Interaction
 Influence lines and surfaces
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Bridge Construction Simulation
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Bridge Construction Simulation
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SOFiSTiK offers a unique method for saving the stage analysis results. This 
method is fundamentally different to what other packages do.
 The “current situation” (= forces + stresses + displacements) at the end of each 

stage is frozen and saved as “primary state” for the next stage.
 The new stage is added to the previous one and again frozen for the next 

stage.

 SOFiSTiK saves the accumulated results (= forces + stresses + displacements) 
per stage.

 SOFiSTiK saves the individual stage results. These results are going to be 
used for the design code combinations: “G”, “P”, “C” etc.



Bridge Construction Simulation
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A Precamber is available automatically when using CSM. We have three 
options:
 Placing next formwork as in the original drawing level
 Placing next formwork at the actual connection point with its initial geometry,
 Placing next formwork at the actual connection point tangentially to the 

previous stage:

  
 
 
 
 
 
 
 

 

 For all options we have to define a “target stage” for which the geometry 
should be “perfect”. SOFiSTiK gives you the necessary precamber to 
achieve this stage.



Bridge Construction Simulation
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 This are the displacements at a say stage 35 (before creep+shrinkage to 
oo) when running the stages without a precamber:

 The inversed shape is the actual precamber
 The target geometry (“perfect” at stage 35) will be reached when using the 

precamber as initial starting geometry:



Bridge Construction Simulation
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 In addition to the precamber we also provide what we call “fabrication 
shape”. The detailed “as to build” shape is the SOFiSTiK result that can be 
e/imported through IFC etc.



SOFiSTiK and cable elements
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 Cable elements need to be defined as such.
 One can chose between “linear” or “non-linear” calculation.
 The explained CSM procedure (“frozen situation”) allows to also use cable 

elements for non-linear-stage-analysis.
See below: cable sagging for cantilever erection (scale 1:5):



SOFiSTiK and cable elements
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Force optimization for cable 
elements:
 A target case needs to be 

defined +
 A unit load = cable stressing 

force needs to be defined.
 We have to distinguish 

between “constant” and 
“variable load”.
Variable load can be: creep + 
shrinkage, cable sagging, etc.
constant: self weight, traveler, 
pavement, …

 After a first run of CSM the 
unit loads are factorized in 
order to achieve the target. 
CSM is repeated until 
convergence is achieved 
(convergence).



SOFiSTiK and cable elements
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SOFiSTiK and suspended structures
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Cable elements for suspension bridges:
 Before going into force optimization and stage simulation the “form finding” 

has to be done.
 We define the wanted final deck geometry under permanent load and the 

program gives us the required stress free cable length.
 Using the now known basic geometry the optimization as before is done –

now including IIIrd order theory (large displacement),

SOFiSTiK and suspended structures
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Cable elements for suspension bridges:
 The following graphs show the convergence of the optimization during 7 

optimization iterations.

SOFiSTiK and suspended structures
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Cable elements for suspension bridges:
 Beam and cable forces on built-in-one system

 Beam and cable forces after system optimization – pylon MY = 0

SOFiSTiK and suspended structures



06.05.2020 / 27 4D – Time axis for time dependent effects

Cable elements for suspension 
bridges:
 Non-lin construction stages:

SOFiSTiK and suspended structures



More about pre-stressing

In connection to the stage wise erection PT requires info for tendons like:
 When is the tendon jacked (ICS1)
 When is it grouted (ICS2) – or bonded,
 And if not grouted- when is it removed (ICS3)
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More about pre-stressing

As for the geometry of a tendon along the structural part:
 Straight or as cubic spline, in any case independent from element 

numbers (!!)
 Positions either relative to station of one or several reference axes or 

relative to supports (so called “high points”),
 or following a parametric section reference point 
Within the section:
 Either as global coordinates
 or by defining “u” and “v” relative to the section origin (beam elements),
 or relative to a reference axis (shells).
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More about pre-stressing

No limitation for geometry and application:
 Local and global PT
 Longitudinal and transversal PT
 PT in shells and beams
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More about pre-stressing

No limitation for geometry and application:
 Local and global PT
 Longitudinal and transversal PT
 PT in shells and beams
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More about composite

When treating composite sections as beams we need to connect:
“section part activation” with “construction stage”.
 There is one beam element, all stages are defined on section level:

part 1 – steel       – stage 10
part 2 – concrete – stage 15 as wet concrete (only weight/load)
part 2 – concrete – stage 30 as structurally active

 Possible combination with orthotropic slab or shell elements in general.
 Design forces for shear studs in interface between parts.
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More about composite

Same procedure for precast and pre-tensioned beams;
Possibly in combination with an eventual post-tensioning.
Results on cross section level – here stresses
1- precast beam
2- pre-tensioning
3- creep+shrinkage
4- wet concrete as load
5- creep+shrinkage
6- composite beam
7- creep+shrinkage
8- add. Load
9- creep+shrinkage
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More about composite

Results on cross section level, stresses
1- precast beam
2- pre-tensioning
3- creep+shrinkage
4- wet concrete as load
5- creep+shrinkage
6- composite beam
7- creep+shrinkage
8- add. Load
9- creep+shrinkage
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More about composite

06.05.2020 / 35 Composite decks



Bridge loads

 Self weight activated together with 
Stages

 Creep&Shrinkage based on time-
axis

 Additional loads:
- Additional dead load
- Temperature gradient and global 
change.
- Settlement
- wind on loaded and unloaded 
deck

 Traffic – 2 approaches:
1- Load blocks step over deck 
along a lane with a defined 
increment, combined to envelopes
2- influence lines/surfaces are 
generated, load is applied 
accordingly.
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Bridge loads
SOFiSTiK allows to organize loads into
 ACTIONs with all the safety factor and
 LOADING CASEs that belong to an ACTION. 
 In addition to safety factors we define a combination rule (permanent, conditional, 

exclusive) allowing for max/min envelope creation per ACTION.
 The envelopes “T”, “L”, “S”, “E” can then be combined and factorized with the stage 

results being ACTION “G”, “P”, “C”, etc. ...
 .. in order to create SLS and ULS design envelopes.
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Bridge loads
SOFiSTiK allows to organize loads into
 ACTIONs with all the safety factor and
 LOADING CASEs that belong to an ACTION. 
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Bridge SLS and ULS combinations
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Bridge features

 Statics and Dynamics
 Rail bridges and road bridges
 Super- and substructure 
 Analysis and design
 Many design codes available
 Special tools for non-linear 

material and geometry
 Seismic and Wind
 Piles, wells
 Wing walls and abutments
 Bearing design and capacity check
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User Reference from KIEWIT; Shukre Despradel:
Georg-

Great news! I hope they [Finley] buy the software. For us 
is very important you guys are very successful and we 
have more Consultants using Sofistik.

We have used them all, Larsa, LUSAS, Midas, CSI 
bridge, RM.

We think Sofistik is just the best software for bridges.

Bridge Types
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Thank you


