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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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Although the vibration felt by passengers in railway vehicles is always of low magnitude, the fact nevertheless
remains that acceleration at the seat-buttock and seat-backrest interfaces can sometimes be greater than
excitations transmitted by the vehicle frame. Consequently, the aim of experiments to be carried out with railway
seats must fundamentally be to refine existing knowledge about their overall dynamic behaviour and that of their
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INTERNATIONAL STANDARD ISO 10326-2:2001(E)

Mechanical vibration — Laboratory method for evaluating vehicle

seat vibration —

Part 2:
Application ta railway vehicles

1 Scape

This part|of ISO 10326 defines specifications covering laboratory tests for seats desighed for passengers and crew

in railway tractive and trailer vehicles.

It concelns tri-axial rectilinear vibration within the frequency range 0,5 Hz)to 50 Hz. It specifies thge input test

vibration [to be used at seat testing.

This part|of ISO 10326 makes it possible to characterize, in the form of frequency response functions,
in which |vibration is transmitted to the seat occupant. Howeverthis characterization is fully valid on
man-seat system can be considered to be sufficiently linear.

2 Noirmative references

The folloving normative documents contain provisions which, through reference in this text, constitute p
this part pf ISO 10326. For dated references;subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this part of ISO 10326 are encouraged to iny
possibility of applying the most recent” editions of the normative documents indicated below. H
references, the latest edition of the normative document referred to applies. Members of ISO and IH
registers|of currently valid International Standards.

ISO 2041, Vibration and shogk > Vocabulary.

ISO 2631-1, Mechanical vibration and shock — Evaluation of human exposure to whole-body vibratig
General fequirements

ISO 5347 (all parts)y Methods for the calibration of vibration and shock pick-ups.

ISO 5348, Meehanical vibration and shock — Mechanical mounting of accelerometers.

the manner
y when the

rovisions of
publications
pstigate the
or undated
FC maintain

n— Part 1:

ISO 8041, Human response to vibration — Measuring instrumentation.

ISO 10326-1:1992, Mechanical vibration — Laboratory method for evaluating vehicle seat vibration — Part 1: Basic

requirements.

ISO 13090-1, Mechanical vibration and shock — Guidance on safety aspects of tests and experiments with

people — Part 1: Exposure to whole-body mechanical vibration and repeated shock.

ISO 16063 (all parts), Methods for the calibration of vibration and shock transducers.
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3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this part of ISO 10326, the terms and definitions given in ISO 2041 apply.

3.2 Symbols and abbreviated terms

The following symbols and abbreviated terms are used in this part of ISO 10326:

Ams root-mean-square value of acceleration, m/s?
a(t) instantaneous value of an acceleration time history, m/s2
a(t,Bg, f) instantaneous value of the acceleration time history a(t), filtered in the frequency range (f 1 B./2) to

(f+ Bg/2), m/s?
b(t) instantaneous value of an acceleration time history, m/s2

b(t,Be. f) instantaneous value of the acceleration time history b(t), filtered in.the frequency range (f 1 By/2) to
(f+ Bg/2), m/s?

b’(t, Be. f) instantaneous value of the acceleration time history b(t), filtered in the frequency range (f { B¢/2) to
(f+ Bg/2), with phase shifted by n/2, m/s?

B acceleration measuring point on the backrest of a seat occupied by a subject

Be resolution bandwidth of a frequency analysis, Hz

Can(f) real part of G, (f), (m/s2)2/Hz

d displacement amplitude at a single frequency, m

f frequency, Hz

f, frequency corresponding-to a peak of the frequency response function, Hz

G,(f) acceleration powep spectral density function of the time history a(t), being the mean-squarg value of

acceleration perjunit frequency bandwidth, (m/s2)2/Hz

Gp(f) cross pewer spectral density function of two acceleration time histories, a(t) and b(t), being a complex
functieny also called acceleration cross spectral density, (m/s2)2/Hz

|Gab (f )| frodulus of G, (f), (Mm/s2)2/Hz

Gy(f) acceleration power spectral density function of the time history b(t), being the mean-square value of
acceleration per unit frequency bandwidth, (m/s2)2/Hz

H(f) frequency response function, being a dimensionless complex function of frequency
P acceleration measuring point on the test platform

PSD power spectral density

Qup(f) imaginary part of Gy(f), (m/s2)2/Hz

2 © IS0 2001 — All rights reserved
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S acceleration measuring point on the seat pan of the seat occupied by a subject
t time, s

T duration of sighal measurement and analysis, s

Tr transmissibility (dimensionless)

x,yand z letters used in characterizing the direction of vibration at seat pan and backrest, points S and B

X, Y and letters used in r‘hnrnr‘fnri?ing the direction of pl:\ffnrm vibration at pr\inf D

7§b(f) coherence function between the two accelerations a(t) and b(t), being a dimensionless-function in the
range Oto 1

Oyp(F) phase of G,,(f), being a real function, rad

The folloyving subscripts are used in this part of ISO 10326:

i direction of platform vibration, taking the values X, Y or Z

k direction of vibration at points S or B, taking the values X, y of.z

rms root-mean-square value

S subscript denoting that the results of three consecutive tests have been averaged

w subscript characterizing a parameter calculated on the basis of frequency-weighted signals

o subscript characterizing the location of an-acceleration measuring point: S (seat pan) and B (backrest)

4 Dirgction of vibration

The cooldinate axes x, y and z for thetevaluation of human exposure to whole-body vibration in accofdance with
this part|of 1ISO 10326 are defined-in 1SO 2631-1 by the orthogonal biodynamic coordinate system shown in
Figure 1.|For the purposes of this part of ISO 10326, two such basicentric coordinate systems are usefd, with their
origins af the interface at the puttocks and the seat cushion, and at the interface of the back of a seated|person and
the backfest of the seat. Their-axes are approximately parallel to the axes shown in Figure 1.

The cooldinate axes “for-'describing rectilinear vibration of the vehicle are defined by an orthogonal coordinate
system parallel to the principal axes of the vehicle. The X-axis is parallel to the longitudinal axis, the Y-pxis parallel
to the transversévaxis and the Z-axis upwards perpendicular to the plane defined by the X and Y axes. The
coordinar]‘e system for the description of the vehicle vibration is usually not parallel to the coordinate sysiems for the

seat occlipant-because of practical reasons such as seat cushion angles or actual position of the seat ith respect
to the lo giflldinal axis of the vehicle

5 Characterization of vibration and of its transmission
5.1 Characterization of vibration

5.1.1 General

Three quantities shall be used to describe the vibration, root-mean-square acceleration, acceleration power
spectral density and acceleration cross spectral density.

© ISO 2001 - All rights reserved 3


https://standardsiso.com/api/?name=17c58d1495eee2e42ef16d326448748b

ISO 10326-2:2001(E)

Key

1  Mounting disc
2  Seat pan
3 Platforn

NOTE The arrows indiCate the positive directions.

Figure 1 — Directions of vibration measurements

5.1.2 Root-mean-square acceleration, a, g

The root-mean-square value of the acceleration signal, a,,s, shall be calculated by a method equivalent to that
described by the following equation:

—H|

arms =[

|

12
a2(t) dt]

1)
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5.1.3 Acceleration power spectral density, G,(f)

The acceleration power spectral density, G,(f), shall be estimated by a method equivalent to that described by the
following equation:

.
| a%tBe fat )
0

Ga(f)=
(=57

5.1.4 Acceleration cross spectral density, G, (f)

This pargmeter is used for connecting two acceleration signals, one a(t) or input acceleration for seat\eXcitation, the
other b(t) or output acceleration response of man-seat system at a given interface point. The cress poyver spectral
density, G, (f), shall be estimated by a method equivalent to that described by the following equation:

Gab f)zcab(f)_anb(f)=|Gab(f)|eij93b(f) )
where
T
Cond )= —> ja(tB £)-b(t, Be, f) dt
ab Be‘T . »Der » Des
T
f)= a(t,Be, f)-b'(t,Be, f)dt
Qapl ) Be'TJO(Be) (t,Be )

| Gap(F) | =y CZy(1)+Q2(1)

Qab( f )

O f)=arctan
: Can(f)

5.2 CHaracterization of vibration transmission

5.2.1 eneral

The following parameterS'shall be used to characterize the transmission of vibrations from their input| at the seat
fastening point, acceletation signal a(t), up to their output at a man-seat interface point, acceleration sigmal b(t).

5.2.2 Ffequeneyfesponse function, H(f)

This is a|dimensionless complex function of frequency f. It shall be calculated by means of a method gquivalent to
that describedbythefottowmngeguation:

H(f) = Gy (f)/Gy(f) (4)

5.2.3 Coherence function, 7§b( f)

This is a dimensionless real function of frequency f. It shall be calculated by means of a method equivalent to that
described by the following equation:

| Gab(f) |2

5
Ga(1)-Gol1) ©)

yap(f)=
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5.2.4 Transmissibility, T

This is a real, dimensionless value defined as the ratio of the root-mean-square acceleration measured at the man-
seat interface, to the same value measured at the seat mounting plate (platform).

NOTE 1

NOTE 2

For the transmissibility at the single (resonance) frequency of a seat, ISO 10326-1 uses the symbol T.

5.2.5 Weighted transmissibility, Tg,,

The transmissibility is strongly dependent on the input vibration, in particular on its power spectral density function.

This is the
frequency v

NOTE F
ISO 10326-1

6 Gene

The labora
unidirection
successivel

This part of
the excited
interfaces,
points, resj
frequency r

The input tg

7 Meas

Nine accelg

three i

three o

three o

transmissibility calculated on the basis of accelerations weighted according to ISO 263
eighting curves and their tolerances shall be in accordance with ISO 8041.

or the weighted transmissibility at point S in the vertical direction, Tg,, is identical to the SEAT factor

ral observations
ory testing method described in this part of 1ISO 10326 calls for-the use of a test bench
y in the directions X, Y and Z

ISO 10326 defines the method to be used in characterizing the vibration transmission from th
seat (point P in Figure 1) in a single direction X, Y_orZ, up to two points located at the
bne point (point S) on the seat pan, the other paoint(point B) on the backrest. At each of t
onses shall be measured simultaneously in the, three directions x, y and z and the corre
bsponse functions, transmissibilities as well as weighted transmissibilities shall be calculated.

st vibration to be used at seat testing is specified in clause 11.

LiIrement positions

rations shall be measured.in accordance with the layout in Figure 1:
put accelerations on the)vibrating platform, at point P;
Ltput accelerations-on the seat pan at point S;

Ltput accelerations on the backrest at point B.

Point P shall be located on the platform less than 100 mm away from the vertical projection of point S.

1-1. The

defined in

whereby

al, rectilinear vibration can be applied at the fastening points of/a seat to be tested, with an ¢ccupant,

b base of
man-seat
nese two
sponding

8 Instr

mantation
Hepiadohn

The measuring equipment shall be in accordance with 1SO 10326-1:1992, clauses4 and 5, and a type 1
instrumentation in accordance with 1ISO 8041.

For measurement at point S, a seat pan in thin semi-rigid material, shaped to conform with the diagrams in
Figures 2 and 3, shall be placed at the seat interface of the seat occupant. The shape of the seat pan and its
material shall be capable of adapting to the morphology of the occupant, so as not to cause any discomfort to the
latter. The seat pan shall incorporate at point S an adjustable device for simultaneously measuring accelerations
along the three orthogonal axes Xg, yg and zg as given in Figure 1.

The accelerometer should as far as is practical be positioned at the point S. However, it is acceptable to have it
towards the front, where it is more comfortable for the subject and allows access to the transducer tilting device.

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=17c58d1495eee2e42ef16d326448748b

Key

ISO 10326-2:2001(E)

1  Trangducer tilting device

2 Poin

S transducer

Figure 2 — Seat pan
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Figure 3 — Seat pan detail

The seat pan is perforated with one perforation of diameter 1 mm per 1 cm? (approx.).


https://standardsiso.com/api/?name=17c58d1495eee2e42ef16d326448748b

ISO 10326-2:2001(E)

9 Safety requirements

The safety precautions given in ISO 13090-1 shall be followed.

10 Test seats and test persons

10.1 Test seats

The seat used for the test shall be representative of the serial production models. If required, and in accordance

with indicat|ons provided by the seat manufacturer, the seat may be run-in before testing and shall be,ad
the stature and mass of the subject if means are provided for either of these.

When the deat incorporates fastening devices to the vehicle, it shall be fastened to the test platform by
these devices, so as to ensure that the influence of stiffness and damping characteristics of thie fastene
included in fhe test.

When the spat does not incorporate such fastening devices, it shall merely be placed.on the test platform.

When the seat, once aboard the vehicle, rests on one or several points located, outside the floor area, for|
on vertical walls, an appropriate assembly shall be used on the test platform{Fhis assembly shall be s
rigid for its accelerations to coincide with those of the platform itself.

When the deat has a built-in position adjusting device, the normal pesition defined as being that used i
most frequgntly by the occupant shall be laboratory-tested.

Preliminary|running-in shall be carried out in laboratory. To thissend, an inert mass of 75 kg = 1 % shall
on the seat|pan at the spot defined in 10.2. The seat shall beisubjected, for 2 h, to sinusoidal vertical excit
a frequency| equal to the lowest among the resonance freguéncies of this system. Their amplitude shall be
to obtain ar| r.m.s. acceleration of the mass of 3 m/s2.

10.2 Test|persons

The tests shall be carried out with two persons occupying the seat one at the time, even if the seat is of
seat type.

Before the fest, the test person shall find a position which he/she can maintain throughout the test. In the
case of a dffiver's seat, the test person shall take the normal posture for his/her work station.

The feet of the test person‘shall rest flat on the platform or, if necessary, on a rigid device integrated with
The back ghall naturallyt€st against the backrest with the elbows resting on the armrest, when the s
equipped, dnd the hands resting flat on the thighs.

In the specific case of a multi-seat unit, the test person shall position himself/herself at the place where ve

justed to

means of

rs will be

example

Lifficiently

n service

e placed
htion with
adjusted

he multi-

particular

he latter.
eat is so

tical seat
shall be

pan acceldgrations under vertical excitation have the highest root-mean-square value. This place

determinedbypretimimary-tests:

The test person shall have occupied the seat for a sufficiently long time before the start of the testing. This shall
ensure deformation and possible time yield of seat pan materials as well as stabilization of the temperature of seat

pan and backrest accelerometers. A period of some 10 min is frequently necessary for this purpose.

Two test persons shall be used successively. Their mass shall be equal to respectively 55kg _g % and 9

0kgg%.

In order to meet these mass requirements, the mass of each test person may be increased by as much as 10 % by

ballast carried in a belt around the waist.
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11 Input test vibration

11.1 General
The dynamic behaviour of the man-seat system under test shall be studied under the effect of broad-band pseudo-

random vibration of specific amplitude. It shall also be investigated under the effect of sinusoidal vibration in order
for possible non-linearities to be detected.

11.2 Pseudo-random excitation

11.2.1 (1eneration of the excitation signal

The excifation signal of the vibrating table shall be of the pseudo-random type.

This typq of excitation prevents any spectral leakage in the analysis. The spectrum can gasily be shaged so as to
excite only those frequencies in the frequency range of interest. In particular it can be_used to compensate for the
frequency response of the test facility and so provide a flat spectrum within the freguency range of |interest, as
required |py equations (6) and (7). Moreover, the evaluation can be performed by-averaging the results of a small
number ¢f sequences.

The excftation signal shall be formed by 18 consecutive equally long seguences, each lasting 5[s or more,
depending on the frequency resolution; 5s is the minimum time te-Satisfy the requirement for @ resolution
bandwidth of 0,2 Hz. The total duration of an excitation shall therefore be’at least 18 x 5s =90 s.
The time|history of each sequence of the excitation signal shall be formed by a sum of pure sinusoidal components,
the number of which depends on the frequency resolution. The& amplitude of each component shall follpw from the
power sfectral density given by equations (6) and (7). The*phase of each component shall be a randpm variable
comprisdd between 0 and 2r with uniform density probability.

Annex A[shows, by way of example, a detailed flowchart of the control signal generating process.

11.2.2 Ppwer spectral density

The powgr spectral density of the excitation generating the accelerations for each of the directions X, Yland Z shall
be as defined by the following equations in the frequency range 0,5 Hz to 50 Hz.

G(f)|= 0,05 f 4 (m/s2)2/Hz> forf<1Hz (6)
G(f)|= 0,05 (m/s2)2/Hz=c0nst for 1 Hz < f < 50 Hz (7
The resojution bandwidih shall be 0,2 Hz or less.

11.2.3 Root-méan-square acceleration

T

The valug afthe root-mean-square acceleration in the frequency range 0,5 Hz to 50 Hz shall be 1,6 m/s

11.2.4 Tolerances
When performing the tests, the tolerances to be observed for the power spectral density of accelerations measured

on the vibrating table at point P shall be at maximum * 20 % of the prescribed value at each frequency over the
whole frequency range 0,5 Hz to 50 Hz. The tolerance to be met is + 0,16 m/s2 on the root-mean-square value.

11.3 Sinusoidal excitation
The seat shall also be excited under pure sinusoidal conditions, at those frequencies for which the moduli of the

frequency response functions, determined during the tests under pseudo-random excitation, go through maximum
values.

© ISO 2001 - All rights reserved 9


https://standardsiso.com/api/?name=17c58d1495eee2e42ef16d326448748b

ISO 10326-2:2001(E)

Failing this,

the seat shall be excited at the frequencies 1,5 Hz and 10 Hz.

Two amplitudes of acceleration shall be used successively: (0,5 + 0,1) m/s2 and (1 + 0,1) m/s2.

Annex A shows, by way of example, a detailed flowchart of the control signal generating process.

12 Parameters adopted for characterizing the vibration transmission

12.1 Pseudo-random excitation

For each of

shall be determined:

the fre
0,5 Hz

the colj

the we

It may occu
low. This is
of the vibrg
associated
function sha

12.2 Sinu

For each vg
H(f) modu
under sinug

The differe
This differe

A differencg in excess of 30 %.can be held as signifying non-linear behaviour for the frequency concerne|

the respong

13 Test |

13.1 Initig

the trafsmissibility Tg;; and

the measuring points S and B, the following parameters characterizing the transmission of the|

to 50 Hz);

erence function »2(f),;;

ghted transmissibility Tg,yqik-

r that the coherence function values associated with some frequency response functions are
generally the case when the seat response accelerations.as measured in a direction differing
iting table excitation are occasionally quite weak. In the case of frequencies where the ¢

with a frequency response function is less than 0;65’the value adopted for the frequency
|l be nil. The calculated value, modulus and phase, however, shall be reported in the test resul

soidal excitation

lue f, of the frequency which, under psetudo-random excitation, produced a well-pronounced pg
us graph, two new values shall be\calculated for the frequency response function modulu
oidal excitations with amplitudes.of-0,5 m/s2 and 1 m/s?2 respectively.

nce shall be expressed as_a percentage of the higher value.

e and excitation-difections involved.

brocedure

| procedure

vibration

hjuency response function H(f).; (shall be given in modulus and phase every(8,2’Hz or lgss, from

relatively
from that
bherence
response
[S.

bak in the
5 H(f) ok

ce between these two values of the frequency response function modulus H(f,) shall be calculated.

d and for

The seat shall be mounted on the test platform, run-in and adapted to the test person. The inclination of the seat
transducers shall be adjusted to coincide with the directions given in Figure 1 (see clause 4).

The components of the measuring chain shall be selected, placed into position and connected. Accelerometers
shall be calibrated according to the specifications given in the relative parts of ISO 5347 and ISO 16063, and shall
be mounted, especially at point P, in accordance with the recommendations given in ISO 5348.

13.2 Tests under pseudo-random excitation

The first test person shall position himself/herself on the seat.

10
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The tests shall be successively carried out under X, Y and Z directions of excitation.

The excitation for a given direction shall be in conformity with the specifications given in clause 11. The
corresponding test shall last 90 s as a minimum. Each test shall be repeated until the moduli of the frequency
response functions from three consecutive tests do not differ more than £5 % of their arithmetic mean over the
whole frequency range 0,5Hz to 50Hz. The frequency response functions, coherence functions and
transmissibilities averaged over these three tests constitute the final results and shall be expressed in the form

2
Hs(Faic 7s(Fgik and Tregik-

The second test person shall position himself/herself on the seat and a new test series shall be carried out in
accordance with the specifications described above.

13.3 Tepts under sinusoidal excitation
The sinugoidal excitations in accordance with 11.3 shall be applied.
Each test shall be repeated until the moduli of the frequency response functions from‘three consecutjve tests do

not differfmore than + 5 % of their arithmetic mean. The mean values obtained constittite the final results and shall
be exprepsed as frequency response function modulus Hg(f,) k-

14 Test report

14.1 Seat

The dev|ces for mounting the seat and fastening it to theCtest platform shall be accurately desgribed. The
measurirjg points on the seat pan and the backrest shall be stated in detail.

14.2 Tepst persons
The masE, height, gender and age of each of theltwo subjects shall be indicated.

The place occupied during tests shall be repotted in the case when a multi-seat unit is used.

14.3 Mgasuring chain

The meapuring chain shall be described in accordance with the requirements given in ISO 10326-1.

14.4 Rgsults
The test fesults shall\be presented in accordance with the following specifications.

The results of tests under pseudo-random excitation shall be presented in numerical and graphic form.

Each fre quehcy response function mnrlnluc, froqnnnr\y response function Ir_\hncn and-coherence-function shall be

described by a set of values, each of which being associated with a frequency varying between 0,5 Hz and 50 Hz
by step of 0,2 Hz or less.

The graphs shall be presented in accordance with Figure 4.

The transmissibility values shall be reported as well as the root-mean-square acceleration values used for
calculating them.

The results of tests under sinusoidal excitation shall be presented in accordance with Table 1.
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Longitudinal pseudo-random excitation (X-direction)
Test person No. 1

Mass: 55 kg Height: 1,66 m
Gender: female Age: 32 years
E % 3
requency @ 2 b 202}
response 1 /\________,/\ o |
modulus !
0 ' ' ' ' ' 0 ' ' ' ' '
00 10 20 30 40 50 Hz 0 10 20 30 40 50 Hz
Frequency 180 180 N \\_,_.-
response 0° 0°
phase ~ T —~—
~180° -180°
Coherence] 1 [~ A8
function
0 0
Point S Point S
% =
Frequency &2 1t 2Nt L
response
modulus 0.5 2 /\ ‘/\
0 : : : : 0 : : :
0 10 20 30 40 50:Hz 0 10 20 30 40 50 Hz
Frequency 180° 180°
response 0° A 0°
phase L
180° -180° o
Coherence 1 T~
function
0 0
Point S Point B
< X
Frequency :Eﬁ 01 I‘E 2+ __~
response
modulus 0.03 r /
0 ' ' ' 0 - — : : :
0 10 20 30 40 50 Hz 0 10 20 30 40 50 Hz
Frequency 180 | , 160
response 0° _I%A. 0°
phase I~ — ——~—___
-180° -180°
Coherence Tr TF
Coherer M w
0 0

12

Point B

Point B

Figure 4 — Results from test under pseudo-random excitation (general example)
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Table 1 — Results from test under sinusoidal excitation (general example)

Frequency response modulus at frequency f, (which results from test under pseudo-random excitation) 2

5Hz 36 Hz

HsSXx
With sinusoidal excitation amplitude 0,5 m/s2 1,38 1,59
With sinusoidal excitation amplitude 1 m/s2 1,07 1,55
Differeree-as-pereentage-of the-highervatre—5% 22 3
HSSX
With [sinusoidal excitation amplitude 0,5 m/s? 0,24 0,2b
With[sinusoidal excitation amplitude 1 m/s2 0,23 0.2t
Diffefence as percentage of the higher value, % 4 16
HsSXz
Withsinusoidal excitation amplitude 0,5 m/s2 1,13 0,78
With [sinusoidal excitation amplitude 1 m/s? 1,04 0.6f
Diffefence as percentage of the higher value, % 8 14
Hsex
With[sinusoidal excitation amplitude 0,5 m/s2 2,02 4,64
With[sinusoidal excitation amplitude 1 m/s?2 2,39 4,8¢
Diffefence as percentage of the higher value, % 15 4
Hspx
With [sinusoidal excitation amplitude 0,5.m/s? 0,055 0,1p
With [sinusoidal excitation amplitudet m/s? 0,050 0,1B
Diffefence as percentage of the higher value, % 9 8
Hspx
With [sinusoidal excitation amplitude 0,5 m/s? 0,53 1,78
With [sinusoidal exgitation amplitude 1 m/s? 0,46 1,9p
Diffefence as-percentage of the higher value, % 13 11
a2 Longitudinal sinusoidal excitation (X-direction)

Tlestperson No. 1

Mress— 55— Heg——166m

Gender: female Age: 32 years
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