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Figure 1 – Main truss chords, gross cross-section on the left, effective cross-section on the 
right 
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Figure 2 – Main truss diagonal, gross cross-section on the left, effective cross-section on the 
right 

Figure 3 – Main truss vertical, gross section on the left, effective cross-section on the right 
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Table 1 – Definition of comfort classes and related acceleration ranges 
Comfort 

level Degree of comfort Acceleration level 
vertical 

Acceleration level 
horizontal alimit

CL1 maximum <0,5 m/s2 <0,10 m/s2

CL2 medium 0,50 - 1,00 m/s2 0,10 – 0,30 m/s2

CL3 minimum 1,00 – 2,50 m/s2 0,30 – 0,80 m/s2

CL4 unacceptable 
discomfort >2,50 m/s2 >0,80 m/s2

Figure 4 – First mode shape, horizontal f1=4,313Hz 

Figure 5 – Second mode shape, vertical f2=5,432Hz  
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Figure 7 – Node 1 position in the mid of a span 

Figure 8 – Node 2 position in the quarter of a span 

Figure 6 – Third mode shape, torsion f3=5,530Hz  
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Table 2 – Fourier terms for the process of walking 

j j j

1 0,4+0,1 (fs-0,2)/4 0,0 

2 0,1 /2 
3 0,1 /2

Table 3 – Components of load for j-th harmonics 
j j

1/2 0,05 

1 0,05 

3/2 0,05 

2 0,05 
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                           (3)

Table 4 – Pedestrian traffic classes and densities 

Traffic class Density d 
(P=person) Description Characteristics 

TC1 group of 15P   
d=15 P/bl Very weak traffic (b=width of deck; l =length of 

deck) 

TC2 d=0,2 P/m2  Weak traffic 

Comfortable and free walking, 
Overtaking is possible, 
Single pedestrians can freely 
choose pace. 

TC3 d=0,5 P/m2  Dense traffic 

Significantly dense traffic, 
Unrestricted walking, 
Overtaking can be intermittently 
inhibited.

TC4 d= 1,0 P/m2 Very dense traffic 

Freedom of movement is restricted, 
Uncomfortable situation, 
obstructed walking,
Overtaking is no longer possible. 

TC5 d=1,5 P/m2 Exceptional dense 
traffic 

Very dense traffic and unpleasant 
walking,
Crowding begins,
One can no longer freely choose 
pace. 
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Table 5 – Vertical acceleration results compared with EN 1990 comfort demand and Comfort 
level

Cold-formed steel footbridge Aluminum alloy footbridge
Node 2  
amax,vert

[m/s2]

Node 1  
amax,vert

[m/s2]

Comfort
level

N
1990

Node 2 
amax,vert 

[m/s2]

Node 1 
amax,vert 

[m/s2]

Comfort
level

N 
1990 

RFEM Time 
history

analysis  
0,07 0,10 CL1 0,82 0,53 CL2 x

RFEM No 
position 

dependency 
- -   - -  

d=0,15 0,36 0,60 CL2 1,71 1,72 CL3 x
d=0,2 0,42 0,69 CL2 1,97 1,99 CL3 x
d=0,5 0,66 1,10 CL3 x 3,12 3,15 CL4 x
d=1,0 0,93 1,55 CL3 4,42 4,45 CL4 x
d=1,5 1,14 1,90 CL3 5,41 5,45 CL4 x

Response 
spectra 

method
ad,vert[m/s2]   ad,vert[m/s2]

d=0,15 0,73 CL2 1,64 CL3 x
d=0,2 0,83 CL2 1,90 CL3 x
d=0,5 1,32 CL3 3,00 CL4 x
d=1,0 1,41 CL3 3,17 CL4 x
d=1,5 0,99 CL2 2,05 CL4 x
Mass 27,9 t 12,6 t 
Vert. 

frequency 5,43 Hz 5,65 Hz 

Lat. 
frequency 4,31 Hz 2,92 Hz 
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Table 6 – Horizontal acceleration results compared with EN 1990 comfort demand and 
Comfort level 

Cold-formed steel footbridge Aluminum alloy footbridge 
Node 2 
amax,lat 

[m/s2]

Node 1 
amax,lat 

[m/s2]

Comfort
level

N 
1990

Node 2 
amax,lat 

[m/s2]

Node 1 
amax,lat 

[m/s2]

Comfort 
level

N 
1990

RFEM Time 
history
analysis 

0.01 0.01 CL1 0,02 0,03 CL1

RFEM No 
position 

dependency 
- -   - -   

d=0,15 0,03 0,04 CL1 0,03 0,05 CL1 
d=0,2 0,03 0,05 CL1 0,04 0,05 CL1 
d=0,5 0,05 0,08 CL1 0,06 0,09 CL1 
d=1,0 0,07 0,11 CL2 0,08 0,12 CL2 
d=1,5 0,09 0,14 CL2 0,10 0,15 CL2 

Response 
spectra 

method
amax,lat[m/s2]   amax,lat[m/s2]

d=0,15 0,77 CL3 1,94 CL4 x
d=0,2 0,89 CL4 2,23 CL4 x
d=0,5 1,40 CL4 3,53 CL4 x
d=1,0 1,75 CL4 4,88 CL4 x
d=1,5 1,71 CL4 6,57 CL4 x
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