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HUMAN VIBRATION BASICS

4 factors are required to describe human response to vibration:

v
v
v
v

(Neil J . Mansfield-2005)

Back

Ls Yow )

Roll {r, ) Y,
X Pitch {ry)

Ischial
Inerosiﬁes
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REQUENCY WEIGHING w5 48 99 399 (51 a5t

A 3550 (olS 8 sla o3g0oms Evaluation Method: Weighting
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Commonly used filters for measurements of: / \K// )(\ \\\

Hand-Arm vibration dose: -10 /
Wh for X axis 15 AA / \\ \ \

Wh for Y axis :20 I y \ ; \\

. N
Wh for Z axis N \ \ \

Whole-Body vibration dose: \ \ \
Wd for X axis - 30 A \
Wd for Y axis 1 - \ \ \ \
. 21 = = >
Wk for Z axis. ay = Z(w‘.ﬂ‘.] 2 0.02 00501 02 05 1 2 5 10 20 50 100200 500 1k HZ
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DIRECTION OF MEASUREMENT

HAND TRANSMITTED VIBRATION WHOLE BODY VIBRATION Tz

L

Vibration measurement axes
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HAND TRANSMITTED VIBRATION

WHOLE BODY VIBRATION

L y 90 ' o

— 2 2 2
ahv_\/a hwx+a hwy+a hwz

— 2 2 2
Apy = \/kxa hwx + kya hwy + kza hwz

(She2 X Z
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Wc Wk

W, W, S B s S

“/A \
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DURATION OF MEASUREMENT
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Chainsaws

Chipping
hammers

Clearing saws

Demolition
Hammers

Die Grinders

Grinders

Impact Drills

Impact
wrenches

Needle
Scalers

Rammers

Road
Breakers

Rock Drills

Sanders

Saws

Vibratory
rammers

Acceleration ay,, (m/s?)

15

20

0.0

Acceleration (m/s?)
0.8

1.0

1.2

Backhoe loader

Compactor -
single drum

Compactor -
tandem

Dozer

Dumper

Dumper -

Articulated

Excavator -
Wheeled

Excavator <25t

Excavator >25t

Farm tractor

Finisher /
Asphalt paver

Forestry -
Forwarder

Forestry -
Harvester

Fork-lift truck -
Counterbalance

Fork-lift truck -
Order pickers

Fork-lift truck -
Reach

Grader

Pallet-truck -
ride-on

Pallet-truck -

ride-on vertical

Scraper

Tow tractor

Wheel loader

Whole Body Vibration
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HAND ARM VIBRATION




HAND — ARM VIBRATION
I
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HAND — ARM VIBRATION

L Jowo s

| =
L. Y

ISO Type of power on © (QQ)S @-U)‘SMM
standard tool Mounting location
8662-8 Polishers Random orbital sander Orbital sander
Sanders

S

Angle sander/polisher

-
-
&»

a) Metal "U" clamp (with metal strap) b) With nylon strap or metal hose-clip
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HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT REQUIREMENTS

VIBRATION MAGNITUDE ESTIMATION Ve 31 39 99T 9

Acceleration (m/s?)
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Root-mean-sq ;.mr-n {m/s¥)

1 T
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0




HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT REQUIREMENTS

| VIBRATION MAGNITUDE ESTIMATION Ve 31 39 99T 9
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HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT REQUIREMENTS

VIBRATION MAGNITUDE ESTIMATION Ve 31 39 99T 9
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HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT
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A(B)=Tm/s?
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Figure D.1 Daily exposure graph
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Partial

Weighted Vibration Vibration
acceleration Exposure Exposure
a, A(8) Points
(m/s?) (m/s?) n,
40 = w (
30 40
] 8
- 20 6
20 — 5
| 4
15 g 3
] <]
T
R 2
i Exp. Limit Value 5 m/s? — 1.5
10 =
_ 1.0
8 Exp. Action Value 2.5 m/s? —2 0.8
= 0.6
1 0.5
6 =
5
4 -
3 —
= 1
0.2
2 —
| 0.1
1.5 Instructions:
| For each exposure, draw a line between the weighted acceleration and the
1 exposure time. Read off either the partial vibration exposure A(8),, or the
] exposure points n, from the point where the line crosses the centre scale. Enter
the values in the appropriate table below.
1.0 =3 For A(8), values: For n, values:
- Square and add the A(8), values Add the score values to give a total
] Square-root the result to give the daily points, n
0.8 - daily vibration exposure A(8). Use the centre scale to convert the
— AB)  A(8) n value to A(8)
0.6 = Exposure 1 Exposure 1
7] Exposure 2 Exposure 2
0.3 Exposure 3 Exposure 3
Exposure 4 Exposure 4
Exposure 5 Exposure 5
TA@B) = n=3%n=
AB) = [XA(B) = A8) =

Figure D.2 Hand-arm vibration exposure nomogram
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T
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] Exp. Limit Value 5 m/s? — 15
10 = 4
7 3 1.0
8 Exp. Action Value 2.5 m/s? —2 0.8
= 0.6
0.5
6 =
5 -
4 -
3 —
2 —
| 0.1
1.5 Instructions:
| For each exposure, draw a line between the weighted acceleration and the
1 exposure time. Read off either the partial vibration exposure A(8),, or the
1 exposure points n, from the point where the line crosses the centre scale. Enter
the values in the appropriate table below.
1.0 =3 For A(8), values: For n, values:
- Square and add the A(8), values Add the score values to give a total
] Square-root the result to give the daily points, n
0.8 T daily vibration expasure A(8). Use the centre scale to convert the
— AB)  A(8) n value to A(8) "
0.6 = Exposure 1 Exposure 1
7] Exposure 2 Exposure 2
0.5 =
Exposure 3 Exposure 3
Exposure 4 Exposure 4
Exposure 5 Exposure 5
TN - n=%n-
A(B) = [XA(8) = A8) =

Figure D.2 Hand-arm vibration exposure nomogram

Daily

Exposure

Time
T

100
80

60

ssInuLy



HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT

42190 bW Jou> D.3

442130 B s D.4

Dgad pets agloe blE" s 3l oolazl b Sole ay lai o 1y 950 — Sess Bl b agarlee ol5e

13505 dwlzes yuj abuly sl oolaul b m/s’ o Bl l (S5 lade jleslatl b blei oo

_ 2
Py =2a"mw

2105 0 sy agzlye bli 25105 2ass adlg oo Led (ol ply igh (oo ez o0 b Lol pzlye bl
b dplp coi S A e a5 Jes 0 b Jolae agalse bl polie L a8 end )15 55, S0

|
|
|
|
|
|
|
|
|
e
|
|
|
125
|
|
RS
95
|
|
|
|
|
|
|
|
|
|
35
-

aas Vo = (yamls)  agzles Jeos o lads

abis From Om/s?) aglye jlme o> lie

Figure D.3 Exposure points table (rounded values).
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HAND — ARM VIBRATION
MEASUREMENT AND ASSESSMENT REQUIREMENTS
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HAND-ARM VIBRATION EXPOSURE CALCULATOR e & o113

Company name | work area:

Employee |0 andfer task name:

HSE UK HAV Calculator

Tool or process name ¥ibration ;] ime to reach EL Ezposure Partial Partial
Select HSE recammendsd Inkial values or | magnitude points Z5 mis® A [§] 5mis* A [§) duration eIpOsure eIposure
enter youwr own Information . - - a
per hour hours |minutes hours | minutes hours |minutes [l mis® A [8) points

8 BEreakers - Wibration reduced 200 k1] 2 7] A 10m
i Flate compactors - &% a0 2 3 E1 B0

Zoom to fit Help Instructions for use: Duaily Total
Entervibration magnitudes snd sxposure dursticns (for sn individu sl worker or & task carmied cut by several

Resat Print preview) weorkers) in the white aness. Resuits are dispiayed in the yellow sreas eIposure eIposure
Informstion cn tool types may be entered directly into the tnals/process nemes columng, ar selected from & drop- mis® A2 [8] points

) dowm list af HSE reooamemernd ed initisl dets values.
Resst Options: Ta ci=sr sl cells, click on the ‘Reset buttan 10.0 16M

[ Lok bl ar pracess Infermation Tiick the: 'Lock tool or process imformation’ dheck box to prevent Reset” clearing these cells

.ﬁ.-:lditinnu! inrnrml.ﬁ-:n :.lfu:h =5 COmpany reme, warker name may be added if prinking or ssving the caloulation. WARMNING: Exposzare
D Lock company and calc. by names Far mare informetian, ol ick the "Help® bukton
abore
Exzposure calculation by: Calculatioc
04 Aug 2023
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0(8) , qw.rms , q , qW

***Basic (rms) Method

*MTVV( Maximum Transient Vibration Value)
**VDV (Vibration Dose Value )

“*Sed

*+*R factor

Acceleration (m/s?)

Root-mean-square (m/s?)
4
Vibration dnnn: value tm.'s'l-'-'ﬁ}l
—
1 2 3
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CF=Peak/r.m.s >9
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MTW=15

a,y

VDV
a,, TV4

=175
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1
ay = \/T((awlz Xt1)+ (a2 Xty)+ -+ (ayn? X tn))
1

a, = Ha@a)dt}z

. % MTWV = max [a,,(t6 )]

_ A
VDV = j[aW(I)] dt sSlas 61)d8 Gles )l lade lgae b ol ) (S5 a0 o ]38 az i 0,90 Dok oligS
0 el o0 iy 5 (MTVV)
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1

r 4
VDV = {j [aw(f)] 4 df} (m/S‘/Va)
0

1
4
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WHOLE BODY VIBRATION
MEASUREMENT AND ASSESSMENT REQUIREMENTS
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WHOLE BODY VIBRATION ASSESSMENT
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k=x,y 2

m, = 0,015 MPa/(m/s?2)
m, = 0,035 MPa/(m/s?)

m, = 0,032 MPa/(m/s?2)
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Time ¢ is in seconds.

Dx' 2,5min = 8,6 rnls2

3 o (g Ay (8,5 S 30 b (ol ABB0 YD ool (5 08 o3l JUKew Cud 0590 Job 50 390 molde

Dy’ 2,5min = 13,6 m/82 . . .
o] 33 G ygeo a0 polio (pl a5 050l ducwlxo LSu il b (lgd
DZ, 2,5min = 7,2 m/SZ

D4 = 8,6 (30/2,5)"8 = 13,0 m/s?

D,y = 13,6 (3072,5)"/6 = 20,6 m/s?

D,y =7,2(30/2,5)"8 = 10,9 m/s?

S.q=[(0,015 x 13,0)8 + (0,035 x 20,6)% + (0,032 x 10,9)6]"/6 = 0,72 MPa
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HAND — ARM VIBRATION

8/4/2023
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HAND — ARM VIBRATION
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WHOLE BODY VIBRATION
MEASUREMENT AND ASSESSMENT
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WHOLE BODY VIBRATION
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WHOLE BODY VIBRATION —
MEASUREMENT AND ASSESSMENT ~ [om @it ool ey sies S e 0l
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HSE UK WBYV Calculator

= A= Whole-Body Vibration Calculator [l

H SE . . . Daily exposures, points
Health & Safety Daily Vibration Exposure A(8) =

[~ K-factor included in input values Points per hour

Measured or estimated vibration magnitude Exposure time Partial Daily Vibration Exposures
Operation Ay X-axis a,, y-axis ay, Z-axis
description m/s* m/s* m/s* hours mins

Total A(8) exposures
Copy descriptions
from VDV calculator Reset calculator Daily Vibration exposure, m/s® A(8

Go to VDV calculator

Print

Colour key

HELF Less than EAV (0.5 mis® A[B)):
EAV (0.5 mis® A(8)) or higher:

ELV (1.15 mis* A(B)) or higher:

Re-size screen
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HSE UK WBV calculator.xls
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SVANTEK 49 BT o gow Wbt b 45 yug

Channels
13

SVAN 958A
Sound & Vibration
Analyser

O \
’ \'— —. > e i Polnd

SVANTEK

4 xAA battery

Markors
‘ ‘ oot
@ SVANTEK

Serlal no.: 10000

use use
Host Device

Front panel of the SVAN 958A instrument Rear panel of the SVAN 958A instrument
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e ol Glixo 193

50 mV/(ms-2) at 15.915 Hz .



SV 84 Building / Ground Vibration
Y Accelerometer 1000mV/g

SV 80 General Purpose
Accelerometer 100mV/g



MANUAL CONTROL OF THE INSTRUMENT

8/4/2023

b

{ESC>» to skip _

O LM (E01:48]
Channel 1
RMS 12 {l
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MANUAL

8/4/2023

Channesl 2

RMS

KM%

Channesl 2

RMS

O LM {FO0E0]
Z00'01
Ch 3 RMS5

4y O _ A7 0 .
r'_'..l_lmm.':-i" 1L,+.|rr -l

Lh £ RMS Ch 4 Pr 1 SPL|

12.9mme | 32,148
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BASICS OF THE INSTRUMENT'S CONTROL

Lp

Tt

Dizplay

File

Setup

Auxiliary Funcitions
Repoart

8/4/2023
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FUNCTIONS OF THE INSTRUMENT FUNCTION
MENU>FUNCTION>MEASUR. FUNCTION

O - {18 38

Measurement Function

Input Calibration
Dizplay
File
Setup

Auxiliary Functions
Report

11 Dotave ]
13 Octave
Dosimetler

Ground Wibrations

FFT

4 k |o Scelect

8/4/2023



MENU>FUNCTION>CALIBRATE(SEN/MEASR)

8/4/2023

O LM (&19:43

Measurement Function

Calibration

O LM (Z19 43

Channel 1

Channel 2
Channel 3

Charnnel 4

<ENT>

O LM (Z19 43

Channel 1

Channel 2
Channel 3
Channel 4

O LM (F19:43

Bu Sensitivity

By Measurement
Calibration History

7



MEASUREMENT PARAMETERS SETTING

INPUT

8/4/2023

Function

Input
Display

File

Setup

Auxiliary Functions
Report

O Lk dF18 30

Mezsurement Setup

Channels Selup
Logger Setup
Auxiliary Selup
Trigoer Setup

Start Delay
Int. Period

Cucles NMumber
Logger Slep

4 P o Change
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SETTING PARAMETERS IN A CHANNELS CHANNELS SETUP

] L L+ d*20:00

Input

] L L+ {*20:02

Channels Setup

Channel 1

Channel 2

Measurement Setup

Channels Setup

Logger Setup Channel 3

Auxiliary Setup Channel 4

ITrigger Setup

| <ENT=>

In case of vibration measurements:
HP1, HP3, HP10, W-Bxy, W-Bz, H-A, W-Bc, KB, Wk, Channel 1 Setup
Wd, We, Wj, Wm, Mode

Range 316 mfs2
Filter HP1
Detector 1.0=

Wh, Wg, Wb and Wv (for acceleration
measurement);
- Vell, Vel3, Vell0 and Vel MF (for velocity

measurement);
- Dill, Dil3 and Dill10 (for displacement

4 ¢+ To Change

measurement).

0/4/LULd



SETTING PARAMETERS IN A CHANNELS CHANNELS SETUP

L) L+ d=20:00
Input

Measurement Setup

Channels Setup

Logger Setup

Auxiliary Setup
ITrigger Setup

The following RMS detectors are available:
- IMP., FAST and SLOW (in case of
sound measurements) and

- 100ms, 125ms, 200ms, 500ms, 1.0s,
2.0s, 5.0s, 10.0s (in case of vibration
measurements).

8/4/2023

| <ENT=>

L LM d=20:02
Channels Setup

Channel 1

Channel 2

Channel 3

Channel 4

L LM {20 02
Channel 1 Setup

Mode
Range 316 mis
Filter HP1
Detector 1.0s

4 ¢+ To Change
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SETTING THE DATA LOGGING FUNCTIONALITY
LOGGER SETUP

8/4/2023

0 LM (EF20:33

Measurement Setup
Channels Setup

Auxiliary Setup
ITrigger Setup

<ENT=>

0 LM {Ez20 33

Logging Mode

4 P+ To Change

O LM {Zx20:34

Logging Mode [N

Channel 1 <0)
Channel 2 <0)

Channel 3 <0J)
Channel 4 {0)
Auxiliary <0

4 P+ To Change

S

O LM =20 34

Time

3000H=z

Logging Mode
Sampling Rate
RPM

Channel 1

Channel £
Channel]l 3

4 P+ To Change .



SETTING THE DATA LOGGING FUNCTIONALITY
LOGGER SETUP

8/4/2023

0 LM (EF20:33

Measurement Setup
Channels Setup
Logger Setup
Auxiliary Setup
ITrigger Setup

O LM (F05 25

Logging Mode On
Channel 2 <0)
Channel 3 {0}

Channel 4 <0)
Auxiliary <0)

<ENT=

<ENT=>

0 LM {Ez20 33

Logging Mode

4 P+ To Change

LM (FO05 25

Alt 4 P+ To Select

17



SETTING PARAMETERS OF AUXILIARY FUNCTIONS
AUXILIARY SETUP

0 LM (F20 39

Measurement Setup

Channels Setup
Logger Setup

Auxiliary Setup

ITrigger Setup

<ENT=

O L+ {20 39

RPM Setup

"SEAT" Setup
Vector Setup
HAVA-WBV Dose Setup

<ENT>

8/4/2023

O LM k20 39

RPM Setup

"SEAT" Setup
Vector Setup

HAVAWEV Dose Setup

O LM Z=20:40

Enabled
Pulses/Rotation
Unit

Logger

4 P+ To Change

8



SETTING PARAMETERS OF AUXILIARY FUNCTIONS
SEAT SETUP

O LM (F20:41 O LM (20 41

RPM Setup Enabled

"SEAT" Setup Seat Channel

Vector Setup Base Channel

HAVA WEBWV Dose Setup

4 P To Change

O LM {0951

Enabled
Seat Channel
Base Channel

4 P To Change

8/4/2023 79



SETTINGS FOR VECTOR CALCULATIONS — VECTOR
SETUP

VECTOR = [k X2+ k, X2+ k,x?+k, x>

RFM Setup
"SEAT" Setup

Vector Setup

0 LM (k20 43

HAVA "WEBV Dose Setup

<ENT>

O LM (E20:44
CneH‘ Incl.

Channel 2
Channel 3
Channel 4

Alt 4 » To Change




DATA AVAILABLE ON THE DISPLAY — DISPLAY

8/4/2023

O LM {Fo1:20

Function

Input

=

Setup

Auxiliary Functlions
Report

O L (o1 20

Statistics
Logger
q4-View

<ENT>

O LM (F22 07

Display Modes

Display Setup
Power Supply

Screen Setup
Siemens
Urmit Label

» LM o0 43
X00:01

hannel
S 13 E
m m/s

Channel 2
RMS 13 E |
» mmss
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DATA AVAILABLE ON THE DISPLAY — DISPLAY

8/4/2023

0 v (22 13

Statistics
Logger
d-View

4 P To Change

0 LM (Fo9 39
00:52

lz.Bm m/s®

Ch 2 RMS

12.5m /s

0 LM (Foo:50
x00:01
Ch 3 RMS

12.5 s

Ch 4 Pr 1 SPL

32145
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DATA AVAILABLE ON THE DISPLAY — DISPLAY

8/4/2023

0 Le (Foi:00

Display Modes
Display Setup
Power Supply

Screen Setup
Siemens

Unit Label

<ENT>

0 LM (k15 56

Brightness
Fower Saver Disabled
Power Saver Delay 30s

4 p To Change
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MENU>FILE>SAVE/LOAD/DELETE

O L+ F18136

Funcetion Cave

Input Save Dplions

Dizplay Load File
File Logger View
Setup Delete
Auxiliary Functions Delete All

H|1|=::r i [1I"‘|r.lEI‘1['r1t.l1.:ll::lr1

O ud {FOBIGT O u+ {FOBIGE

Device _ Internal) [N Pevice __ USE Disg]

File Mame O2Jan File Mame O02Jamn
Auto Mame Auto Mame

8/4/2023 84



MENU>FILE>SAVE/LOAD/DELETE

8/4/2023

O M (Fo1:23

Save
Save Options

Load File

Logger View
Delete

Delete All
Defragmentation

<ENT>

O M (Fo1:24

File No. 1/28

File Name RRES1
Ground Vibrations[LWUVUS
Logger Name Buffer_1
01 Jan 2014 23:04:40
File Size 9044E

O LM (Fo1:24

File No. 1/28

File Name RRES1
Ground Vibrations[CUWUVYS
Logger Name Buffer_1

01 Jan 20149 23:04:40

File Size 3044B

O M o1 24

File No. 2728

File Name RRES?2
Ground Vibrations[CWUUS
Logger Name Buffer_2

01 Jan 20149 23:11:049

File Size 90448
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MENU>FILE>SAVE/LOAD/DELETE

8/4/2023

O M (o1 24

Save
Save Options
Load File

Logger View

Deleate

Delete All
Defragmentation

O M {Fo1 25

Save

Save Optlions
Load File
Logger View
Delete

Delete All

Defragmentation

<ENT>

O M (o1 24

File No. 17249

File Name Buffer_1
01 Jan 20143 | ¢ o)
23:04:22 ¢ )
Slze BO3kEB| ¢ M
Records 80 ¢ 3

<ENT>

O LM (o1 25

Result Files
Logger Files
Setup Files

4 P To Change
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ADDITIONAL SETTINGS — SETUP

8/4/2023

0 LM (Foo:o2

Function
Input
Display

File
Auxiliary Functions
Report

<ENT>

0 LM {Foo o2

Clear Setup
Day Time Limits

Ext. [0 Setup
Ext. Power Setup

Keyboard Setup
Menu Lock

O LM (koD 02

ENGLISH
DEUTSCH
ITALIANO

POLSKI
PORTUGUES
PYCCKUM

4 P To Select 87




SELECTION OF KEYBOARD MODES — KEYBOARD SETUP

8/4/2023

O w~ Zoo o6

Language

Clear Setup

Day Time Limits
Ext. [0 Setup
Ext. Power Setup

Keuboard Setup

Menu Lock

O LM ZFoD:06

Shift Mode

Start-Stop Mormal
Keylock [>]

4 P To Change
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LOCKING THE MENU - INSTRUMENT LOCK

0 v @oo:07 0 L~ (@oo:07

No Lock O
Partial .
Full Lock )

Language
Clear Setup
Day Time Limits

Ext. [0 Setup
Ext. Power Setup

Keyboard Setup

<ENT> 4 P To Select
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SETTING USER FILTER COEFFICIENTS FOR 1/1 OCTAVE AND 1/3 OCTAVE
ANALYSIS —
USER FILTERS

O M (Too:i0 O M @oo:i

RMS Integration Mode

R5232 Setup Filter VUSR1
RTC View
Staistical Levels Edit
Timer Clear
USE Host Setup

User Filters Setup 4 » To Change

O M (FoD:11 O M (Foo:11 O LM (o0 11

Mode Uibration Mode Uibration

Filter VUSR1 Filter VUSRZ

View View

Edit Edit
Clear Clear

4 P+ To Change 4 P To Change - Sh * # to change all
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SELECTION OF THE VIBRATION UNITS - VIBRATION UNITS

8/4/2023

0 LM Foo:12

R5232 Setup

RTC

Staistical Levels
Timer

USE Host Setup
User Filters Setup
Vibration Units

<ENT>

0 LM Foo:12

Mon—Metric

44 P To Select
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