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The purpose of the Ground Vibration Test is to char acterize the vibration 
behaviour of a structure.

The following equation is used:

[ ] { } [ ] { } [ ] { } { }FxKxCxM =×+×+× ���

Computation of the modal parameters:

• Resonance frequency
• Damping factor
• Mode shape
• Generalized mass
• Generalized stiffness

Ground Vibration Test
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During a GVT test:

1. Excitation signals are 
generated

2. Current controlled power 
amplifiers drive

3. Modal shakers introduce 
forces to the structure

4. Structure’s responses 
are measured via 
transducers

5. And acquired by the 
analysis system

6. And modal parameters 
are acquired

Ground Vibration Test
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GVT
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GVT
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GVT
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Ground Vibration Test on Aermacchi M-346

Picture Copyright Aermacchi

GVT
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GVT

Horizontal, lateral and vertical excitation of an engine during the 
Ground Vibration Test of the AIRBUS A-318 carried out by 
D.L.R. in  Hamburg (Germany) – Picture Copyright AIRBUS 
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GVT
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GVT

Photo Intespace
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GVT
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• Generator

Ground Vibration Test 
Equipment

� Calibrated

• Power amplifier � Calibrated

• Modal shaker � Calibrated

• Transducer � Calibrated

• Acquisition system � Calibrated

• Modal analysis software ???????
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Software should be certified

• Accuracy of results

A calibration tool can also be used for:
• Verification of new/updated versions
• Training

Software Certification

• Justification against certification authorities

Calibration tool :
• Robust and reliable
• Modal parameters well known
• Easy to use
• Results independent of the test conditions (test 
devices, test conditions, user …) 
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ANALOGIES
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RLC circuit analogy

M

CK

F

C

L

R

U

x

i

FxKxCxM =×+×+× ��� � =××+×+× UdtiCiR
dt
di

L

SECOND ORDER DIFFERENTIAL EQUATIONS



STRUCSIM-3-D 17

STRUCSIM-3-D

Electronic device using active components in order to simulate a complete 
modal test composed of eight calibrated vibration modes:

� Inputs:
� 8 signals coming from the signal generator (BNC - ±5 Vpk)

� Outputs:
� 64 signals as measurement transducers (Sub-D - ±5 Vpk)

� 8 generalized coordinates (Sub-D - ±5 Vpk)
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STRUCSIM-3-D: Geometry
STRUCSIM-3-D represents a glider with 47 nodal points …
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STRUCSIM-3-D: Shakers
… 8 shakers (4x 100 N and 4 x 20 N) with current controlled power amplifiers…



STRUCSIM-3-D 20

STRUCSIM-3-D: Transducers
… with 64 transducers (user selectable acceleration of 1 V/g, velocity of 10 
V/m/s or displacement of 5 V/cm)…
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STRUCSIM-3-D: Modes

Tail lateral 
symmetric flexion

40.07Hz8
Anti-symmetric 

2nd flexion
11.97Hz4

Tail vertical anti-
symmetric flexion

31.03Hz7
Tail lateral anti-

symmetric flexion
8.99Hz3

Symmetric 
torsion
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Tail vertical 
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Anti-symmetric 
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STRUCSIM-3-D: Modes
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3.999

48.41

48.44

31.63

17.16

18.81

148.9

Gen. Mass
Kg.m²

Tail lateral symmetric flexion0.05840.078

Tail vertical anti-symmetric flexion0.05131.037

Symmetric torsion0.03016.516

Anti-symmetric torsion0.03013.575

Anti-symmetric 2nd flexion0.04511.974

Tail lateral anti-symmetric flexion0.0298.993

Tail vertical symmetric flexion0.0306.962

Symmetric 1st flexion0.0205.191

Type
Damping 

factor
Freq.

Hz
#
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STRUCSIM-3-D: Modes
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STRUCSIM-3-D: Modes
87654321
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Modes very close
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STRUCSIM-3-D: Modes
87654321
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STRUCSIM-3-D J1001:
Mode “3”
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8.636
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Hz

Log. 
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MethodSoft.
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STRUCSIM-3-D J1001:
Mode “3”
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STRUCSIM-3-D J1001:
Mode “3”
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STRUCSIM-3-D J1001:
Mode “3”
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STRUCSIM-3-D:
Other users:

Courtesy CSIR
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STRUCSIM electronic structure for

• Software calibration

Conclusion

• Training

Future developments :
• Non linear modes
• Complex modes (non-diagonal damping matrix)
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Questions please ….

You are welcome to visit our booth:

PRODERA Hall A1 
Stand No 624


