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INTRODUCTION

The Netherlands has a lot of steel 

bridges

Changing traffic loads

Fatigue life time is important

Orthotropic bridge

Transversal and longitudinal girders

Troughs

Deckplate

Focus of this presentation is the 

interface between python and Diana
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SHOWCASE 

A single bridge owned by the community 

A two lane bridge + Entrance lane

Four longitudinal girders

Six transversal girders

Seventeen troughs

Goal: Determine maintenance and 

inspections intervals

Critical location Trough-Deck connection

Strain range   Stress range  Fatigue 

life time  Maintenance interval
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FEA MODEL

Build in DIANA 10.1

Shell elements

Quadratic

200 000 ~ 300 000 Elements

Surface loads to represent wheelprints

Over 3000 different locations calculated

Mesh refined below wheelprints and near 

POI’s

Linear elastic analyse

Super position of results to find axle loads

Validated model with measurements

Strain gauges at bottom side of trought
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OVERVIEW OF MODEL
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LOADCASES AND DATA POINTS

7 | Modeling of orthotropic bridge 03 February 2018

MESH

Locally refined near hotspots and 

hotspots locations
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MESH (2)
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RESULTS

Strain in transversal direction

Hotspot strain by extrapolating 

strain at 0.4T and 1.0T

Influence lines in both  transversal 

and longitudinal direction

Example longitudinal direction

Three different transversal positions
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PARAMETRIC MODELLING

Goal:

Automated modelling of different 

orthotropic bridges based on  a 

general input file

Both pre and post processing is 

automated

Input is based on simple input file

Multiple groups of parameters

Automatically extended by adding a 

parameter
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MODULE ORTHODECK

Top level definitions

Modelling is divided in parts

Adjustments can be done after every stage

Common interface: FunctionName(var,globdat)

Globdat: global database, a bibliography 

containing all properties

Var: variables, a bibliography containing all 

runtime variables and state variables

Only non-automated part  is meshing

Hard to automate

Less prone to errors
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COMMON DEFINITION SIGNATURE
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Par

Longitudinal 
Girder

Height 600

Offset [100,190]

Mesh

Global 100

Local [25 10]

Wheelprint

Length 256

Width 200

X-Coordinates [1000,2000,3000]

Y-Coordinates [100,200,300]

Var

Surfaces

Surfaces[0]

Name

Unique 
coordinate

…..

Surfaces[1] …

Edges 

Edges[0]

Name

Unique 
coordinate

…

Edges[1]

….
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EXAMPLE: BC’S
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POSTPROCESSING

Per loadcase a single Tabulated 

output file is generated

Per set of loadcases a .Dnb file is 

used to check the global behaviour 

Tabulated outputfiles are 

postprocessed using MATLAB

15 | Modelling of orthotropic bridge 03 February 2018

CONCLUSIONS, CHALLENGES & 
LEARNING POINTS

For large (parametric) studies 

repetitive work can be easily reduced 

by using python interface

If prefered meshing can be 

automated, but it is a challenge to 

add mesh refinements

Accurate bookkeeping of geometry is 

needed
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THANK YOU FOR YOUR ATTENTION

Take a look:
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