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Static and Modal Analysis
of a Wooden Footbridge
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Wooden Footbridge Description

A wooden footbridge over a river has to be calculated. We want to
perform both a static analysis and a modal analysis in order to

evaluate different design considerations, and to obtain the natural
frequencies of the structure.
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Wooden Footbridge Description

The arches are connected by

truss members.
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The footbridge consists of a
deck that rests on two lateral
beams transmitting its load to
two parallel arches across
several steel braces.
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Wooden Footbridge Description

The arches are
simply  supported
and have a hinge
at the top of the

arch.
Name wWooD
Type Generic
] 612.245 kg/m*
Act. time 0 day
Deact. time 36500 day
Orthotropic i
E11 11000 MPa L. i . .
E22 370 MP2 CivilFEM, in addition to having several concrete and
o v steel types in its library, can simulate any material by
s o= creating a "generic material®. We can even define the
612 650 MPa properties of an orthotropic material.
G23 132 MPa
G31 690 MPa [=]
all 0 1/AK
a2z 0 1/AK
a33 0 1/AK
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Static Analysis

— 5
LLEN | g
g8 *

=y

LI
g9
g

g

B

g

H

¢

(] [&)

LK

10+1L
1.35D+1L

[ ®] [&] @]

%NGECIBER, S.A.

= Marc

CiVvIIFEM

In the Static
Analysis  a
uniform load
on the deck
and a
punctual

load at the
center are
applied .

CivilFEM allows the user to

combine results files
applying different safety
factors.




Static Analysis: Results

CivilFEM automatically gives postprocessing results, for better ease
of use.
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Static Analysis: Results

Bending moment about the local Z-axis [kN-m]

51.02
39.34
27.66
15.98
4.302
-7.377
-19.06
-30.73
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Static Analysis: Results

Transverse shear force in the local Y-direction [kN]

36.04
23.76
11.48
-0.7941
-13.07
-25.35
-37.63
-49.91

y Transverse Shear Force in the arc
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Transient Analysis: Point Moving Load

With CivilFEM the user can apply a moving punctual load along a
curve with a certain speed

Properties I x]4 Model view b
Punctual moving load
Group of loads IGA MOVIL
Name Load on & poirt
Structural element L- Copy of L5-A(1) CiviIFEM
Direction (0.0.-1)
Load 10 kN
Path SCurve (166)
Iitial time D=
Speed 1m/s
Steps 13
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Transient Analysis: Punctual Moving

Vertical displacement with different positions of the

punctual load

2-component of displacenent [n]

Z-component of displacement (m]
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Transient Analysis: Punctual Moving Load
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The user can see the variation of results over time, ie, for

different load positions
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Modal Analysis

In the analysis of a footbridge is important to take
limitations of natural vibration
frequencies to avoid unacceptable vibrations.

into account the

Mode | Freguency  Period

1/s
1589
3.255
3629
5196
5.407
8.264
9260
11648
12.815
16.328
16.361
18.011
18.750
19.544
21.378
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0629
0.307
0276
0192
0.185
0121
0.108
0.086
0.078
0.061
0.061
0.056
0.053
0.051
0.047

T
Dimensionless
0.036
52.852
-0.588
-0.022
0164
0.007
0413
-61.556
0762
-0.274
-0.622
-1.033
0308
-55.418
-0.058

Ty Ttz
Dimensionless Dimensionless
119221 0.031
-0.110 -0.262
1.807 -0.163
-85.183 -0.168
-0.298 -36.301
14548 -0.214
0271 0.131
-0.003 0.949
-0.219 114203
-10.305 0.665
6.798 -0.178
-0.125 -69.927
1.807 -0.219
-0.008 0.580
-0.006 23.816

Trx

oy

Dimensionless Dimensionless

270698
0.275
1702
102 805
59.881
-72.019
1473
-1.540
-186.621
8714
-7.791
115678
144445
0.027
-38.629

0.826
700.111
-10.752
-4.225
-535.177
-5.402
1.299
-219.110
1697.010
11.828
-2.157
-1042.154
-3.209
-10.766
355.086

Trz

meffTX

Dimensionless tn

-1761.518
79.237
-836.010
1265.781
6.238
-242.294
-799.110
-102.702
5042
177.444
-63.639
0327
-27.485
-86.373
-1.026

0.000
2.796
0.000
0.000
0.000
0.000
0.000
3789
0.000
0.000
0.000
0.001
0.000
3.530
0.000

meffTY
tn
14214
0.000
0.003
7.256
0.000
0.212
0.000
0.000
0.000
0.1086
0.046
0.000
0.003
0.000
0.000

meffTZ
tn
0.000
0.000
0.000
0.000
1318
0.000
0.000
0.000
13.042
0.000
0.000
4830
0.000
0.000
0.567

meffRX.
kg-m*
73277.805
0.076
2.895
10568.825
3585.759
5186.748
2171
2371
34827.301
94363
60.706
13381.490
20864.625
0.000
1492.205

meffRY

kg-m*

0.683
490155.406
1155498
17.881
286414531
29.180
1687

43009 344
2879843 000
139.907
4652
1086085.625
10.296
115.896
126086.281

meffRZ

kg-m*
31025947 250
6278.555
698913.250
1602200.625
38.915
587068.477
638576.125
10547 650
25.420
31486.443
4049928
0.107
755.442
9287.814
1.053

With CivilFEM you can get the frequencies of the different modes of
vibration and compare with the load frequencies
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Mass
tn

22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
22124
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Modal Analysis
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