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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 liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The objective of this document is to encourage industry-wide uniformity in the definition, measurement,
processing and expression of vibration and noise signals that comprise lift ride quality.

The aim of such uniformity is to benefit lift industry clients by reducing variability in the results of
lift ride quality measurements caused by differences in the methods of acquiring and quantifying the
signals.

This document is intended to be referred to by those parties interested in

a)
b)

Thi

developing manufacturing specifications and calibration methods for instrumentatien;
defining the scope of the specifications for lift ride quality in contracts, and

measuring lift ride quality in accordance with an International Standard.

intended to produce lift ride quality measurements which

are simple to understand without specialized knowledge of noise and/vibration analysis
correlate well with human response to ensure plausibility, and

are accountable via calibration procedures which are traeeable to national standards.

5 document refers to ISO 8041 and IEC 61672 and has drawn significantly on the conside

of r
ad

esearch implicit in these International Standards. However, several special challenges ¢
itional research and development were also recogtiized.

Experience in the lift industry indicates that evaluation of vibration in terms of peak-to-peak
particular relevance to passenger comfort. It was considered necessary for this document t

du
levd

To
nec

form of expression, quantifying both _the maximum peak-to-peak and A95 peak-to-pea
Is.

minimize the adverse effects of{external influences unique to the lift industry, it was
pssary to prescribe the prerequisites and method of the measurement process as well as t

boundaries (start and end pojnts) ‘over which each signal is quantified.

It w
ord

Fin
the
of t
doc

as also considered necessary to analyse vertical vibration and vertical motion control se
br to correlate with-tuman response.

hlly, through theinclusion of algorithms amenable to digital programming, this documg
commercialdieed in the lift industry for instrumentation capable of rapid automatic cq
he requiredrssignal quantities. Analog systems may be used provided that the requirem
ument are/met.

rable body
lrawing on

levels is of
b provide a
k vibration

considered
he relevant

parately in

nt reflects
mputation
bnts of this
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INTERNATIONAL STANDARD

ISO 8100-34:2021(E)

Lifts for the transport of persons and goods —

Part 34:
Measurement of lift ride quality

1
Thi

Scope

5 document specifies requirements and methodology for the measurement and reporting

quallity during lift motion. It does not specify acceptable or unacceptable ride quality.

Lift
reld
par

2

The
con
und

ISO
ISO
ISO
ISO
[EC
[EC
ISO

For
and|

ISO

of lift ride

performance parameters are often referenced in conjunction with lift fide quality. Parameters

vant to lift performance include jerk and acceleration. This document definie’s and uses pe
hmeters where they are integral to the evaluation of ride quality.

Normative references

following documents are referred to in the text in sucl @ way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

IEC Guide 98, Guide to the expression of uncertaintyin measurement (GUM)

2041, Mechanical vibration, shock and condition monitoring — Vocabulary

5805, Mechanical vibration and shock —-Human exposure — Vocabulary

8041, Human response to vibration +5"Measuring instrumentation

61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications
61672-2:2017, Electroacoustics — Sound level meters — Part 2: Pattern Evaluation Tests

80000-8:2020, Quantities and units — Part 8: Acoustics

Terms and<definitions

the purpeses of this document, the terms and definitions given in ISO 2041, ISO 5805,
[SO 80000-8 and the following apply.

andVEC maintain terminology databases for use in standardization at the following addj

rformance

Pir content
pplies. For
[s) applies.

IEC 61672,

esses:

3.1

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

acceleration
rate of change of z-axis velocity, attributed to lift motion control

Note 1 to entry: It is expressed in metres per second squared (m/s?2).

© IS0 2021 - All rights reserved
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3.2
vibration

34:2021(E)

variation with time of the magnitude of acceleration, when the magnitude is alternately greater and
smaller than a reference level

Note 1 to entry: It is expressed in metres per second squared (m/s?).

Note 2 to entry: The deprecated unit Gal (Galileo) is sometimes used:

1 Gal = 0,01 m/s2.

3.3

A95

value of acgeleration (3.1) or vibration (3.2), within defined boundaries or limits, which 95 % affo
values are pqual to or less than

Note 1 to e:]:ry: This value is used statistically to estimate typical levels.

Note 2 to enftry: See 5.2.3,5.4.1 and 5.4.3.

3.4

velocity

rate of chapge of z-axis displacement, attributed to lift motion control

Note 1 to enftry: Velocity is reported as speed and direction of travel. It is given in metres per second (m/s).

3.5

V95

value of ve
less than

Noteltoe
Note 2toe

3.6

I

ocity (3.4), within defined boundaries or limits,shich 95 % of found values are equal t

ry: This value is used statistically to estimatetypical levels.

ry: See 5.5.3.

X-axis, y-aKis, z-axis

axes of m¢
orthogona

asurement
reference axes for the measurements

Note 1 to emtry: to entry: For lifts~ef conventional configuration, x is the perpendicular to the plane of the

front door (|
car floor (i.4

Note 2 to en
coordinate
car door, in

3.7

.e. back to front),y is-the perpendicular to x and z (i.e. side to side) and z is the perpendicular td
. vertical).

ystems for mechanical vibrations influencing human subjects, for a standing person facing the f|
hccordance with 1SO 2631-1.

und

D Or

car
the

try: For lift§ef'unconventional configuration, the axes should be defined for directions of basicentric

Ffont

lift ride quality
sound levels in the car, and vibration of the car floor, relevant to passenger perception, associated with

lift motion

3.8
jerk

rate of change of z-axis acceleration (3.1), attributed to lift motion control

Note 1 to entry: The passenger perception of vertical ride quality during jerk is represented by the assessment of
vertical vibration during non-constant acceleration. See 5.3 and 5.4.3.

Note 2 to entry: Jerk is expressed in metres per second cubed (m/s3).

© IS0 2021 - All rights reserved
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3.9
peak-to-peak vibration levels
sum of the magnitudes of two peaks of opposite sign separated by a single zero crossing

3.10
sound pressure level
L
p
sound pressure level using frequency weighting A as defined in [EC 61672-1:

L, =101 (px?/po?) dB(A)

Not¢ 1 to entry: The reference sound pressure level, p, is 20 pPa (2 x 105 Pa).
Not¢ 2 to entry: The measured sound pressure, p,, in Pascals (Pa), using frequency weighting A;

3.11
equivalent sound pressure level

avetage sound pressure level (3.10), using frequency weighting A and time weighting “fast”, determined

within defined boundaries

4 |Measuring instrumentation

4.1 General

Thg measuring instrumentation shall consist of the fellowing:

a) [transducers to measure acceleration in each-6fthe three orthogonal axes;
b) |atransducer to measure the sound pressure level;

c) |data acquisition system;

d) |data storage system;

e) |data processing system.

4.2] Characteristics

The characteristics/efithe measuring instrumentation shall be as described in Table 1.

Table 1 — Characteristics of measuring instrumentation

Characteristic Vibration Acceleration Soupd
. . Whole body x, y, z A-weightled (see
Freghency weighting (see ISO Ryn41y\ N/A IEC 21 72.(1)
. 10 Hz low-pass filter,
Band limiting See ISO 8041 (2-pole Butterworth) N/A
Accuracy? Type 1 (see ISO 8041) Type 1 (see ISO 8041)b 12?25127(3?%

N/A = not applicable

a2 The signals shall be filtered to exclude aliasing.

b Accuracy in the range from 0 Hz to 1 Hz shall be equal to the accuracy specified for 1 Hz in ISO 8041.
¢ Arange of -1,5 m/s? to +1,5 m/s? should meet the above requirement.

d  Arange of 7 m/s? to 13 m/s? should meet the above requirement.

¢ Arange from 30 dB to 90 dB (A-weighted) should meet the above requirement.

© IS0 2021 - All rights reserved
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Table 1 (continued)

Characteristic Vibration Acceleration Sound
Time weighting N/A N/A Fast (see IEC 61672-1)
Environmental See ISO 8041 See ISO 8041 See I[EC 61672-1
Resolution 0,005 m/s? 0,01 m/s2 1dB

Measurement range

20 % above max.
instantaneous acceleration to
20 % below min. instantaneous
acceleration€

20 % above max.
acceleration to 20 % below
min. accelerationd

2 dB below min. to 5
above max.¢

dB

N/A = not ap
a

The sigr

b Accurac

¢ Arange

d  Arange

¢ Arange

plicable

als shall be filtered to exclude aliasing.

[y in the range from 0 Hz to 1 Hz shall be equal to the accuracy specified for 1 Hz in ISO 8041.
of -1,5 m/s? to +1,5 m/s2 should meet the above requirement.

of 7 m/s? to 13 m/s2 should meet the above requirement.

from 30 dB to 90 dB (A-weighted) should meet the above requirement.

4.3 Proc

Vibration d
to vibratio

The vibrat
band limiti

For digital

4.4 Envi

The instrumentation shall be in accordance with the criteria for mechanical vibration, temperat
humidity range specified in ISO 8041.

range and

4.5 Sound measurement requirements

The sound|
meters as 9

4.6 Calil

4.6.1 Ge

Allinstrun

.

on signals shall be frequency weighted with the whelébody x, y and z weighting factors
ng as defined in ISO 8041.

sampling systems, uncompressed data shall bewused.

ronmental effects

pration requirements

essing of vibration data

ata shall be weighted in accordance with ISO 8041 to simulate the human body's respa

measuring system ghall be in accordance with the requirements for Class 2 sound I
pecified in IEC 61672-1.

neral

nse

and

ure

bvel

system sha

entatlon calibrations shall be traceable to metrologlcal natlonal standards The measure

affect the callbratlon

4.6.2 Vibration measuring system

ent

Calibration shall include determination of the reading error for sinusoidal input at 8 Hz and at five or
more other frequencies approximately equally spaced between 0,1 Hz and 80 Hz, with acceleration
amplitudes not less than 0,1 m/s2.

Calibration shall be in accordance with ISO 8041.

© IS0 2021 - All rights reserved
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4.6.
Cali

a)

b)

4.6.

ISO 8100-34:2021(E)

3 Acceleration measuring system

bration shall be at 8 Hz and at 0 Hz, as follows.

At 8 Hz, the reading error shall be determined for at least five equally spaced acceleration

amplitudes between 0,01 m/sZ and 2,0 m/s2. Calibration shall be in accordance with ISO

8041.

At 0 Hz, an accuracy check shall be performed. The system accuracy from 0 Hz to 1 Hz shall be

equivalent to the accuracy specified in ISO 8041 for 1 Hz.

4 Sound measuring system

CalJbration of the sound measuring system shall be carried out with Class 2 sound _level

spe

5

5.1

The
(sed

b)

NO']
be 6

arrival terminal floor, whichever occurslast.
ndary 1 or 2 should be

increased to more than 500 mm if the vibration or sound of door operation dominat
resulting from lift motiont500 mm from a terminal (e.g. if the vibration or sound of
operation decays abnormally slowly), and

decreased to less than' 500 mm if there is dominant vibration or sound in the signal res;j
lift motion which would otherwise be excluded from the calculations (e.g. vibration of a p
hydraulic lift during leveling into the floor).

E1 Boundaries 1 and 2 have been empirically derived to allow the signals resulting from li
valuated.separately from the signals resulting from door operation. In rare cases however, bou

2c

motjion/In'such cases, subject to agreement by the parties involved, either boundary can be sufficie
to prevent this, when quantifying a signal resulting from lift motion.

n include a dominant door operation effect, or can exclude a dominant region of a signal result
1 r1tly adjusted

meters as

cified in [EC 61672-2.
Evaluation of ride quality

Boundaries of calculation
following boundaries shall be used to define the regions over which signal quantities arg calculated
Figure 1).
Boundary 0 at least 0,5 s before commencement/ofidoor closing at the departuife terminal
floor.
Boundary 1 500 mm after commencement of lift motion from the departure termjnal floor.
Boundary 2 500 mm before cessation ofilift motion at the arrival terminal floor.
Boundary 3 at least 0,5 s after completion of door opening, or cessation of lift mation, at the

es a signal
door close

h1ting from
roblematic

ft motion to
hdaries 1 or
ng from lift

NOTE 2

Boundaries 0 and 3 have been defined to include the commencement and cessation of lift motion. This

ensures accuracy of the velocity calculation described in 5.5.1. Boundaries 1 and 2 have been defined based on a

dist

©IS

ance to exclude door operation and simplify signal processing.

02021 - All rights reserved
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N

Key

Y accelerptionm

time, s

boundgry 0
bounddry 1
bounddry 2

w N R O X

bounddry 3

Figure 1 — Boundaries of calculation shown on a typical z-axis a¢eeleration signal

5.2 Accegleration and deceleration

5.2.1 General

The values|of acceleration and deceleration shall be calculated by applying a 10 Hz low-pass filter to|the
unweightefl z-axis signal, as shown in Figure 2. The 10 Hzlow-pass filter shall be a 2-pole Butterwgrth

filter as dekcribed in Table 1.

N X

Y

2 1

acceleration, m/s?2

time, s

unweighted z-axis signal
10 Hz filtered z-axis signal

Figure 2 — Unweighted and 10 Hz filtered z-axis signal

© IS0 2021 - All rights reserved
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5.2.2 Maximum acceleration and deceleration

The maximum acceleration shall be the largest absolute value found in the signal where the speed is
increasing. The maximum deceleration shall be the largest absolute value found in the signal where the
speed is decreasing.

NOTE The acceleration and deceleration are quantified in order to confirm motion control settings to which
the ride quality results apply.

5.2.3 A95 acceleration and deceleration

Thed A95 acceleration shall be calculated from 5 % to 95 % of maximum velocity during the first half of
the|signal between boundaries 0 and 3. The A95 deceleration shall be calculated from. 95 % to 5 % of
re 3

maximum velocity during the second half of the signal between boundaries 0 and 3 (see-Fi ).

Y1 5% 95 % 95 % 5%

3 +=

,1 ~N

1+ \

l ﬁ/ I I I I I I I I I I I I I I L I Hﬁ
X

Y2

0 5 10 15 20 25
Key
Y1 |velocity, m/s

Y2 |acceleration, m/s?
X |time,s

Figute)3 — Calculation of A95 acceleration and deceleration

5.3| Jerk

5.3/1 General

The influence of jerk on ride quality shall be assessed using vertical vibration as defined in 5.4.3.

NOTE1 Jerkis quantified in order to confirm motion control settings to which the ride quality results apply.

Jerk (shown in Figure 4) shall be calculated from the 10-Hz filtered z-axis acceleration signal as defined
in 5.2 using the mid-point of a 0,5 s duration running least squares best-fit line to calculate the slope as
a function of time of the acceleration signal.

NOTE 2  The duration of the best-fit line has been empirically determined.

5.3.2 Maximum jerk

The maximum jerk shall be the greatest absolute value of the jerk signal between boundaries 0 and 3,
as shown in Figure 4.

©1S0 2021 - All rights reserved 7
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nce

eak
The
een

are

Y 0 3
2,5+ /\
0 VN A\ /\ ™
I AV \Ved X
i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 i
0 5 10 15 20 25
Key
Y jerk,m/s3
X time, s
Figure 4 — Jerk signal
5.4 Vibngation
5.4.1 Geperal
Vibration ghall be determined from the weighted acceleration signals in the time domain in accordd
with 4.3.
The vibratjon signal shall be evaluated for peak-to-peak levels (see 3.9). The maximum peak-to-p
vibration level is the largest of all the peak-to-peak values founid between defined boundaries.
A95 (typicql) peak-to-peak vibration level is that value which®©5 % of the peak-to-peak levels, betw
defined bolindaries, are equal to or less than.
Peak-to-pepk vibration, maximum peak-to-peak vibration and A95 (typical) peak-to-peak vibration
illustrated|in Figure 5 and described in detail in Apnex A.
Y
0,15
01 r i
0,05
0
-0,05
03 F 4
0154 1,5 2 2,5 3 3,5 4 4,5 5
Key
Y vibration, m/s2
X time, s
vibration
O Zero-crossing
<= peak values
] maximum peak-to-peak values
__ _ _ A95 peak-to-peak values
Figure 5 — Illustration of peak-to-peak calculations
8 © IS0 2021 - All rights reserved
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5.4.2 Horizontal vibration: x- and y-axes

The peak-to-peak vibration levels of the weighted x- and y-axis time domain signals between boundaries
1 and 2 shall be calculated in accordance with 5.4.1 (see also Figure 6).

Both the maximum peak-to-peak and the A95 peak-to-peak vibration levels shall be reported.

Y 1 2

VLA AT e B A G LUTTE MU AT ST LR
oo | g bl ) b b i 4 D 4

_0’25 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0,05 N
R e
- X

-0,05

0,05 -
0 T WNMWWWV%WMWNMWW—X
-0,05

Y |vibration, ni/s?
X |time,s
a  |x-axis{unweighted).

b |yaxis (unweighted).

¢ x-axis (weighted).
d  y-axis (weighted).

Figure 6 — Unweighted and weighted horizontal vibration signals

5.4.3 Vertical vibration: z-axis

The peak-to-peak vibration levels of the weighted z-axis time domain signal between boundaries 0
and 3 shall be calculated in accordance with 5.4.1. The calculated vibration shall be reported for the
following two distinct regions of the vibration signal as defined in Annex B (see Figure 7):

a) constantacceleration region where the acceleration attributed to motion control is constant;

© IS0 2021 - All rights reserved 9
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b) non-constant acceleration region.

Both the maximum peak-to-peak and the A95 peak-to-peak vibration levels shall be reported for the
constant acceleration region.

The maximum peak-to-peak vibration level shall be reported for the non-constant acceleration region.

NOTE Because of the requirement to minimize performance times, higher vibration levels may occur during
non-constant acceleration regions of the signal. The procedure outlined in Annex B is used to define the regions
and allow vertical vibration to be calculated separately for each region.

Y 0
U
2

a | o ] 2
xL 4 J

A

_2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

02 H I I b I

T LT Wy .|. AT AT PR Y T ud Mtk

0 TR I |'||\ 'ﬂ ({7 Uy LT | U wy L T W " |'I|V‘|I|'|I‘] I

) A, hi

02 H

|
|
|
|
Y \
|
|
i.
|

0 5 10 15 20 25

<

vibrption, m/s2

>

timqg, s

%)

z-ax|s (weighted).

o

z-ax|s (unweighted).
nonjconstant acceleration region, within boundaries 0 and 3

I:‘ congtant acceleration region, within boundaries 1 and 2

Figure 7 — Weighted and unweighted z-axis vibration signals showing constant and non-|
constant acceleration regions
5.5 Veloliity
5.5.1 General

The value of velocity attributed to motion control shall be measured directly or calculated by integration
of the 10 Hz low pass filtered signal defined in 5.2 (see Figure 8).

NOTE The velocity is quantified in order to confirm motion control settings to which the ride quality results
apply.

5.5.2 Maximum velocity

The maximum velocity shall be the highest absolute value of the velocity.

10 © IS0 2021 - All rights reserved
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The V95 velocity shall be calculated between the boundaries from 95 % of maximum velocity during
acceleration plus 1 s until 1 s before 95 % of maximum velocity during deceleration, as shown in

Figure 8.
v 1 4
3F ~ 4
I~ 4 N
21 / N
) N
R T /‘ [ 1 F\ L L X
0 5 20 25
2 3
Key
X |time, s
Y |velocity, m/s
1 195 % of maximum velocity during acceleration
2 |1 s after 95 % of maximum velocity during acceleration
3 |1 s before 95 % of maximum velocity during deceleration
4 |95 % of maximum velocity during deceleration

5.6/ Sound

Thg maximum and L,., sound pressure levels between boundaries 1 and 2 shall be calg

Figure 8 — Calculation of V95 velocity

expfessed as defined in 3.10, 4.5, 5.1 and Table 1, and as shown in Figure 9.

ulated and

Y 0 A 2 3
100
"I \ s
50 P e m = WA
| 1 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1
! | | |
0 5 20 25 X
Key]
X |time)s

Y TA-weighted sound pressure level, dB
a2 Maximum sound level.
b

Lpeq sound pressure level.

Figure 9 — Maximum and L., sound pressure levels
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6 Procedure and expression of results

6.1 Preparation for measurement and expression of results

6.1.1 General

The measurements should be taken at a time of day agreed by the parties involved, in order to prevent
disputes over the possible effects of ambient noise.

Sound mea

surements should not be carried out if

a)

any s

building plant and equipment, and

b) anyp

NOTE B
likely to affg

nd sources are present which are extraneous to the normal operation of the liftsyor

ty involved deems any such source to be likely to affect the measurement results.

or example, building environmental noise, audible construction, refurbishment.or-cleaning wo
ct the measurement results.

the

'k is

If extranedus sound sources are present in the building, care shall be taken te_ensure the measurenjent

occurs ove
be noted i
by the par
equipment

6.1.2 Au

Car fan, a
practical r
results.

NOTE

6.1.3 Au

Alarms, ch

6.1.4 Building plant and equipment

All buildin

6.2 Locs

6.2.1 Ge

 an interval where they are absent. If this is not feasible, the preseiice of these sources s
W the reporting of the results. Under normal building conditiéns, unless agreed othery
ies involved for technical or logistical reasons, auxiliary eq@ipment and building plant
should operate as described in 6.1.2 to 6.1.4 during the Measurement process.

xiliary car equipment

r conditioning, audible alarms, chimes and announcement features should be off. If]
basons any of this equipment cannot be turiied off, this shall be stated in the reportin

nly the vibration and sound associatedwith lift motion are being assessed.

xiliary landing equipment

mes and announcement features, which are audible in the car, should be turned off.

b plant and equipment, including the adjacent lift(s), should remain in normal service.
ition of transducers

neral

hall
Vise
and

for

i of

Transduce

E, £l £ aof 2l 3 Loalll ] pa | £l £1 ablas 100
O ITUI UIIC ITICAdOoUTI UITITIIU UL VIUI AdUIVUIT SITdIl UT lJlClebl UlIl 11T Udl 1T1IUUL VWILIHIIIT d 1VUVU IIIIII ' I'd

lius

of the centre of the floor (see Figure 10). The transducer for the measurement of sound shall be located
1,5 m * 0,1 m above the same region of the floor, aligned along the x-axis, and aimed directly at the front

car door.

NOTE
hand holdin

12

g of the sound transducer is normally sufficient to meet the above requirements (see 6.3).

© IS0 2021 - All rights rese
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Dimensions in metres

X
Y

Key

R=0,15

H=[1,5+0,1

Figure 10 — Location of transducers

6 2 [a Pal 1: £ & e den R v |
Y4y LUUPIIg UT HISU UIITIILAaUIuIn tU 110Ul

The instrumentation shall be placed on any car floor coverings which are normally present. If floor
coverings are not normally present, then none shall be introduced. The feet of the instrumentation shall
exert a pressure on the floor of not less than 60 kPa, which is approximately human foot pressure (see
Note). The instrumentation shall remain in stable contact with the floor throughout the measurement
process.

The instrumentation placed on the car floor is intended to measure vibration which is representative
of the conditions experienced by a person standing on the floor. The instrumentation design should
minimize, in all three axes, any mechanical decoupling from the floor which could allow attenuation or
amplification associated with mechanical resonance to invalidate any measurements from the human

© IS0 2021 - All rights reserved 13
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perception viewpoint. The minimum requirement for adequate coupling is thus considered to be the

application

NOTE

of at least human foot pressure.

heels, and the heel contact area circumference equal to 0,25 m:

C=mxd

A=mxr?
where

C is the circumference;

d is the diameter = 0,079 6 m;

r istheradius =0,039 8 m;

A is the surface area of contact = 7 x (0,039 8 m)2 = 0,004 97 m2 (for one foot).
Using the agsumption that 90 % of the weight is on the heels and 10 % is on the frent.of the foot, and that
average perpon has a mass (m) of 68 kg, it can be calculated that the maximum mags$aeting on any area of con
is 0’9; 68 ke for one foot, or 30,6 kg.
Using 30,6 §g and a surface area of 0,004 97 m?, the average pressure p is

mg _3p.6x9.81 _ o4 400 pa>60kPa

A ,004 97

where g is the acceleration due to gravity ( = 9,806 65 m/s?).
6.3 Pergonnel
No more than two persons shall be presentiin the lift. When two persons are present during
measurement, they should stand in locations that do not significantly unbalance the lift. Each per
shall remaln still and quiet during the measurement process. No person(s) shall place their feet wi
150 mm of the vibration measuring-transducers, in order to prevent any localized deflections off
platform and floor coverings influencing the measurements. No person(s) shall stand within 300 m
the sound measuring transduceryin order to prevent alteration of measured sound levels. No perso

shall stand|

between the soundnieasuring transducer and the car doors.

6.4 Me

For the p
departure
operation

:Epose of\data acquisition, the measurements shall include the door close operation at

urement process

terminal floor, the full travel of the lift from terminal to terminal, the entire door
hnd cessation of lift motion at the arrival terminal floor, with the addition of 0,5 s at

end of the

5

run (see 5.1). At least one UP run and one DOWN run shall be measured. Any run deeined

An example of calculation assuming for a standing passenger, a weight distribution of 90 % on the

the

tact

the
son
hin
the

of

(s)

the
en
ch

to be non-typical due to unusual or unforeseen events should be repeated. Non-typical data may be

discarded.

NOTE

14

Repeated measurements are encouraged to increase statistical confidence.
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