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Steel material specific to EN Standard RC material for EN Standard



EN- Standard Section And much more…



Creep & Shrinkage input based on EN Code

Autogenerated creep & shrinkage curves



Standard vehicles for EN Code

Influence line based moving load 

analysis



Generated RS curveResponse spectrum input based on Eurocode



Temperature gradient input based on Eurocode
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C/C distance between girder 3m
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• Introduction 



Introduction

→ Pedestrian Bridge are more sensitive to dynamic load generated by moving pedestrian.

→ Walking, running and jumping on footbridges produce dynamic forces which can activate appreciable 

vibration.

→ Vibration can cause discomfort to pedestrians.

→ Excess vibration can cause deterioration of the footbridge’s structure integrity. 



• Bridge Layout



Modelling Data

Geometric Details

→  Bridge  Type: Single Span Simply Supported Composite Steel I Girder Bridge

→  Span length 33m with 2 main girder

Material Details

→  Girder:  S355 

→  Substructure: C30/37



Bridge Cross Section

Note: All Dimensions are in mm unless mentioned otherwise

Near Mid SpanNear Support



Bridge Geometry

C/C distance between girder = 1.5m

7m 7m6m 6m 6m

33m

→  Height @ Support = 1000mm 

→  Height @ Mid = 1300mm 



• Loadings



Loading Details

Self Weight

Services

Parapet

→  Load on Each Girder = Area * Density of Concrete

= (1* 0.4 ) * 25

= 10 kN/m

→  Load on Each Girder = Area * Density of Wearing Surface

= (0.05*1.5) * 22

= 1.65 kN/m

(50mm thk, density 22 kN/m3)



• Modelling Steps



Defining Material Properties

Material

→  C30/37: EN04(RC)

→  S355: EN05(S)



Defining Section Properties

→ Diaphragm : 800 x 100 mm

→ Support Section

→ Mid Section

→ Tapered Section: Sup-Mid

→ Tapered Section: Mid-Sup



Define Static Load Cases and Add Loads

Add Static Load Case

→Self Weight

→ Parapet

→ Services



Define Static Load Cases and Add Loads

Add Static Load Case

→Self Weight

→ Parapet

→ Services



Workflow for Vibration Analysis of Pedestrian Bridges

Perform Modal analysis to 
determine natural frequencies

Apply time forcing function 
along the length of the bridge 
while maintaining constant 
pedestrian velocity

Code checks for peak 
acceleration limit

Determine pedestrian  time 
forcing functions

Check for acceleration time 
response and determine peak 
acceleration

Vibration Control if necessary 
(Stiffening of the bridge; 
Dampers etc.)

1 2

3 4

5 6



1. Perform Modal Analysis

Convert Self weight into Mass

Convert Load to Mass



1. Perform Modal Analysis

Eigen Value Analysis

Analysis > Eigen Value Analysis

Result > Vibration Mode Shape

From A.2.4.3.2 of EN 1990, a verification of the comfort criteria should be performed if 
the fundamental frequency of the deck is less than:

→5 Hz for Vertical Vibration
→2.5 Hz for Horizontal (lateral) and torsional vibration



1. Perform Modal Analysis

Eigen Value Analysis

Analysis > Eigen Value Analysis

Result > Vibration Mode Shape

From A.2.4.3.2 of EN 1990, a verification of the comfort criteria should be performed if 
the fundamental frequency of the deck is less than:

→5 Hz for Vertical Vibration (2.136 Hz < 5 Hz)
→2.5 Hz for Horizontal (lateral) and torsional vibration (1.626 Hz < 2.5 Hz)



1. Perform Modal Analysis

Time History Analysis Load > Seismic > Time History Analysis Load Case

→Damping ratio = 4% as per BC EN 1991-1-4

N.A 2.44 of BS EN1991-2, takes into account the following dynamic load cases for comfort criteria check

Walking Pedestrian Jogging Pedestrian Crowded Steady State



1. Perform Modal Analysis

2. Add Time History Function

→Forcing function calculated as per NA 2.44.4 BS EN 1991-2

Walking Pedestrian Jogging Pedestrian

Load > Seismic > Time History Function

→fv = 2.136 Hz
→Gamma = 0.8
→Walking, N=4
→Jogging, N=1
→Walking, k(fv)=1
→ Jogging, k(fv)=0.7

→Walking, Fo= 280 kN
→ Jogging, Fo= 910 kN



1. Perform Modal Analysis

2. Add Time History Function

→Forcing function calculated as per NA 2.44.5 BS EN 1991-2

Load > Seismic > Time History Function

→fv = 2.136 Hz

→Area = 99 m2

→gamma=0.2

→k(fv)=1

→Fo= 280 kN

→Crowd density=0.4 per/m2

Crowded Steady State



1. Perform Modal Analysis

2. Add Time History Function Load > Seismic > Dynamic Nodal loads

→Forcing function are applied along the length of  bridge as 

dynamic load with a time gap = 0.615sec (fundamental period) 

to achieve worst case response due to resonance

→ Dynamic Nodal loads should simulate constant velocity

→ Velocity for walking and jogging are taken from Table NA.8

→ Crowd condition dynamic nodal loads should be applied with 

zero interval time. 



1. Perform Modal Analysis

Check Results Results > Time History Graph

→As per NA 2.44.6, Peak acceleration limit is given by 

     →From Table NA.9, K1=1.3

     →From Table NA.10, K2=0.7

     →From Table NA.11, K3=1





For Technical Queries, kindly contact our 
Global Technical Support:

https://globalsupport.midasuser.com/
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