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ABSTRACT

Objective: The aim of this study is to review the literatures on the regulation, standard and guideline for the human vibration
in Korea and other countries. Background: This review can be used to prevent various diseases caused by the human vibration
as a basis for the development of the policy. Results: In Korea, the general employers' duties related to human vibration are
set forth the Health Measures(Article 24) in the Occupational Safety and Health Act. And then an employer shall take
measures to protect the health of the workers concerned by improving other working conditions relating to working hours
for the vibration prevention measures referred to in Article 24 of the Act. The European Union adopted a Directive in 2002
on minimum requirements for the health and safety of workers exposed to vibration. New Regulations on Vibration at Work
will be introduced in Great Britain on 2005 to implement the Directive. In the U.S., both ANSI and ACGIH adopted the
ISO standard for measurement and suggested exposure action and limit values. In Japan, the Ministry of Labor decided that
the vibration syndrome among operators of rock drills and riveters etc. could be included in an occupational disease(1947).
In addition, ISO standard was based on proposals and draft documents of many countries such as U.K, Japan and European,
etc. Conclusion: In Korea, Occupational Safety and Health Act prevent vibration to health, but do not include exposure
limits. It is therefore important to consider the new duties regarding to vibration risks added to the general duties.

Keywords: Human vibration, Hand-Arm vibration, Whole-Body vibration, Musculoskeletal disorders
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2. Background

A Fo et = - 9] Axel uigt vEs 93 2
Aol M= thakst 9] oA, BE 9 TlolmEikl s 3]
3}3itk. OSHA, HSE, WISHA, IAPA, CCOHS, WorkSafe
BC 5 9179 Atdetdrnzd fa7)gel gt Wk, AT
BuAd 8 71eAH 2855 FA}8F33L, Science Direct,
EBSCOhost, KSI KISS, Scientific Commons 52| LA}
O]EE 3| 'Vibration' = 'ZF, QIAZF 52 wo H
AL Z3 A=E 5o AR 2ABIIY. 53], ARt
ARAATFAANA Fast tpekst AFHTA Jang et al,
2004; Lee et al., 2006; Kim et al., 2011)& 4oz
TE Ytk

2.1 Review of the regulation in Korea
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Table 1. Vibration rules on the local rule on occupational
safety and health standard in Korea

Table 2. List of Korean standard related to vibration

Standard
Atticles Contents code Standards
Article 518 Mechanical vibration and shock-Evaluation of
(Distribution of An emp 1(_)yer, where he hag wgrkers e_ngag_ed KSB human exposure to whole-body vibration-Part 1:
. in vibration work, shall distribute vibration ISO 2631-1 .
personal protective . . General requirements
equipment for pf:rsor}al protective equipment such as
vibration, etc) vibration proof gloves. KSB Mechanical vibration and shock-Evaluation of
’ 1SO 2631-2 human exposure to whole-body vibration-Part 2:
Where workers are engaged into vibration Vibration in buildings(1Hz to 80Hz)
k and infc ki f th . o .
Kl(;{tersagllirfg iiedeinar?;gf zlqurf:ﬁzw?ng ¢ Mechanical vibration and shock-Evaluation of
subparagraphs: KSB human exposure to whole-body vibration-Part 4:
Article 519 ) . Guidelines for the evaluation of the effects of
S 1. Effect on hi body and it toms. -
(Reminding of cct of iuman 5oy and 11s Syrpioms 1502631-4 vibration and rotational motion on passenger and

2. Personal protective equipment selection and
its wearing method.

3. Vibration machine - apparatus management
method.

4. Vibration hazard prevention method.

harmfulness, etc)

Article 520
(Placement of An employer shall place vibration machine -
vibration machine - | apparatus user manual in a workplace where
apparatus user workers are engaged in vibration work.
manual, etc)
Aar/tllgiz tis(fr} An employer shall manage vibration machine
. - apparatus to ensure its normal operation by
machine - apparatus larly checki d irine it
management) regularly checking and repairing it.

2174 (2000) & ol# == =k 707 = ATHKOSHA, 2012).
o] 1SO 5349—1, ISO 5349—2, v]=r3%F% 3] (American
National Standards Institute; ANSD ] ANSI S3.34-
1986, V=4I $148718 8] (American  Conference of
Governmental Industrial Hygienists, ACGIH) 2] ACGIH
TLV for Vibration®} #2 =¢]°] e 4, #F 2

ZrolEElels Farste] HAaEe A9, HAaE v E

=

3Bkl GFE FE 29, FAAF FYFH), TEUF

o) 24, F2AF W7k FaAB UE 19 5T @
[e]

A 4 - Jrpled #AdE SAgEE
(Korean Industrial Standard; KS)-2 Table 29} o] ISOE
&3 Qe S & T UTh ol FE AT oigt
S7guhi, H7k 137l disk 93 9
3l ITHEKSA, 2013).

2.2 Review of the regulation in other countries

Ax=ellE e AFE AN AE wEmE Al

crew comfort in fixed-guide way transport systems

Mechanical vibration and shock-Evaluation of
KSB human exposure to whole-body vibration-Part 5:

ISO 2631-5 Method for evaluation of vibration containing
multiple shocks
Mechanical vibration-Measurement and evaluation
KSB . o
of human exposure to hand-transmitted vibration-
ISO 5349-1 .
Part 1: General requirements
Mechanical vibration-Measurement and evaluation
KSB of human exposure to hand-transmitted vibration-
ISO 5349-2 Part 2: Practical guidance for measurement at the
workplace

greb= AR 178 sl e e, Hxe Al
19559 (1) A% Q] B4 (USSR Hygiene Regulation
191-55)¢]t}. o]F ¥ F4, v|F & W& vl &
A 22 S7PEE WA AR Fol AP E o] AldE L
StHKim et al., 2011).

(B ade 2ATFHNNE H2Z 100Hz o132 F3l
ol Hdl 88 7tsgt X2 2715 0.005mm A3t
t}. o]F°]| Andreeva—Galanina: 100Hz2] F3}5= H$o]]
A 38E E2 AFo] BAe IS FE AE AWl
Qte] Far 71ES 64HZE MAES AQFEA, Louda
T AFY) A 279 AudEe] A7t A= dist AT
of 2A8I] MER 7|EE Attt & ATd T A
F&Zn) o WA+ (Czechoslovakian Ministry of
Health Hygiene Regulation No. 33(1967) 2] &AJel| &k
< ], 8HzollA 500HzS] SERE. wi=olA HFS &
A 319l AlFbel e AE7tEE ke EsE
] o] ISO 5349(1979) 8] Wl Adjgt Ja-S nxh
(Griffin, 2003).

ISOA =02 Ay sl digt =475 vt
=l 15dol& Alte] At o]y Fol= 1969 A3
Ezup|ot(XRtel] gk F54) 8k 19709 A2 (F3 7}
FHh S ZFE G AR AJZE ATk o] ZQEE- Tl =
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7Fe] FRlow AEHg oy FAl7|Ee] HA Fatar i of FFdAtelA OF-E Fatetar Stk ol vt 7
1, 19843 DIS 5349 (2) & LR3I, Al 5-5A4 (European Economic Community; EEC) 2] &4

& T =7 5o ARAAL 91 EEC ol =7}
ZEA YR vk TR el disl 4|
U= o] B7H Y] witelt). B3 EEC <
PRk oA 9 AARES TS EEA 1At

O o
=4
A
o
A9 el nad B A, Loz
Al

A& 19861 ISO 5349% 3=k I} Aol

< 7A dAl= 20019 1SO 5349-1 oA Al

7} 5349-27}F AH&-E 3 QITH(Griffin, 2003). o] 71

olefat 150 71ES FHATe] AE IR N1ES A

A5l PATNER Sl AHEL PhIsher meg
T #9322 5o Aw AL A4 150

(99 gk, Avb o S A ke A 2

oz 4 Srejel 913 EEC 3o 571 Sl Ak A£9145) 5
. YA D5 FAT £58 Ikl AFHT, TE

221 Furopean union AES AF 9 BASE B %4 24} 39e0 ohal
AT Eropean Union, BU)& SIS 3t 0% B8 RODI 7k 59 98 WA otk

lr 004’

FS oibely] Se) F kA Sold AEsk itk 8 EEC AE AHE SHAYE AxdAe A gE 1y
L= ARFOlAl o5 FHgto RN FFe] =EEFY =7t 5 A4EFE I S7kE etk olw ZAIA A
AAE Bostes shal glon, tE shuks EUl @l Sgoll thst EEC A& 9 722 1SO 53494 7FA ghet
He 714 - 719l gk Mg WS AlsketuAt AlzgAt (Nelson and Brereton, 2005; Lee et al., 2006).

jg

Table 3. Regulation for vibration of EU(Directive 2002/44/EC)

Titles Contents
- The level, type and duration of exposure, including any exposure to intermittent vibration or repeated shocks;
- The exposure limit values and the exposure action values laid down in Article 3 of this Directive;
- Any effects concerning the health and safety of workers at particularly sensitive risk;
Determination - Any indir.ect effects on worker safety resulting from interactions between mechanical vibration and the workplace or other
and assessment work equ.lpment;. . . . e
of risks - Information provided by the manufacturers of work equipment in accordance with the relevant Community Directives;
- The existence of replacement equipment designed to reduce the levels of exposure to mechanical vibration;
- The extension of exposure to whole-body vibration beyond normal working hours under the employer's responsibility;
- Specific working conditions such as low temperatures;
- Appropriate information obtained from health surveillance, including published information, as far as possible.
- Other working methods that require less exposure to mechanical vibration;
- The choice of appropriate work equipment of appropriate ergonomic design and, taking account of the work to be done,
producing the least possible vibration;
- The provision of auxiliary equipment that reduces the risk of injuries caused by vibration, such as seats that effectively
Provisions aimed reduce whole-body vibration and handles which reduce the vibration transmitted to the hand-arm system;
at avoiding or - Appropriate maintenance programmes for work equipment, the workplace and workplace systems;
reducing - The design and layout of workplaces and work stations;
exposure - Adequate information and training to instruct workers to use work equipment correctly and safely in order to reduce their
exposure to mechanical vibration to a minimum;
- Limitation of the duration and intensity of the exposure;
- Appropriate work schedules with adequate rest periods;
- The provision of clothing to protect exposed workers from cold and damp.
- The measures taken to implement this Directive in order to eliminate or reduce to a minimum the risks from mechanical
vibration;
- The exposure limit values and the exposure action values;
Worker . o S ..
information - The. results.of the assessment and measurement of the mechanical vibration and the potential injury arising from the work
and training equipment in use; . N
- Why and how to detect and report signs of injury;
- The circumstances in which workers are entitled to health surveillance;
- Safe working practices to minimize exposure to mechanical vibration.
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FHAT 28l Wil o3t HFPoENE FEAE BT
g 25 IR e FEAF Eell #EE B
Aekd #HA @ 7]5= (Directive 2002/44/EC)& 20023
5 . olell whet AR 3]d=S
20059 6¥ 647HA] o] 7| R AmTEE vk
S E 7HA ]:o‘} Jt}. Directive 2002/44/EC+= 1SO 2631—1
(1997) 9] 11787} 141%-5 sl st o] 71+
o ot -TLXJ]’HO 8- Table 37 #owH, o] 7144

AFoz Ry WA= ekdrAde] oz RE 224
g ®B33s] st #HA 7otk (Nelson and Brereton,
2005; Jang et al., 2004).

R
zﬁ)\]x EOE o) 6H Hl-/\gzﬂ- 2= ol Z
Abstal FAISHES TrAlSH =, =
Y& A AR Fol= A
ZAL FeF A NS AlRska Ak A,
s A8 E AlFsta ARG sk A, ZgAtelA R
= Alwsta, el gk w52 AAshks 23 99 JiA
Zz a9 a3is g8 ZAlshs s Eesth

oA FA0EY] A9l IS0 5
AUAEY Aol 1S0 2631-1(1997)8 Fmsto]
el A% 2Ee S A4, ol fudTL
(European Committee for Standardization; CEN) o=
ghelo] QA ko), 1SO 5349(2001) o) F-E-& A &s)
A3, 'AR) HH& ARESte] AN FOR Qg 3T xF
F& AR e TelEeRlE Algshs AR TS
iH‘%“éPOiDP xﬂzcglx}ﬁr TR kR 913 AlA
AL &1 AFEE AAIHES sb7] f1F 2AEA <
A AR 7 e ARE AlTslof itk 71A1e] &
A Al AEe] S HAaske F ols 53 245 o)
5 el patakn gk

FrHelME w27 #datolE 1809 7es A4
o7 MELE st vk SO+ Al gt
AAAINE ol gsto] 724 W FHAF thg AA L] A
AZE mEol B Fr7IEo® 1SO 2631 (1974) < Al

E

l—M

Qe on, 19853 19971 F el 9L ANssch

ISO 2631914 A% (Health), &8 % (Comfort), ¢1A|
(Perception), H¥](Motion Sickness) 52 oA 2]
AA S E F U FEA7 gt BP S A
skal Uk o] FollA 17 (Health) Yol AAH ZX]7}
Q3 Be7)FoR 28m/s* % WA Tolok & nF T
NFEO R 5.6m/s°E AAStAL otk dhatel| w1 7FEe
3.0m/s”sk 6.0m/s* 5 AHEBII = SAIRE, S o) <
S AAE 71EE w2a IThISo, 1997).
to] 2 AdsE 3431

ISO 5349+ && &3 ol sk

o 1%

}ﬂ—c 10 ol B“Xl =& 1Y Ao d=3t1 Y}
(ISO, 2001). F247%e] gt B7|FoR 2.5m/s”, vF
371702 5.0m/s*E A8k ok 1SO 5349(1986)
£ IS0 5349(2001) 7} 197] Mol AAe 7]&oz 5 7]
F9) Fo@ Aol Fu wA Sl HEE gow
B ACM, 4ARHE TR T 7]
& 7)FoR 3 A9} SR ol

=0
==

TO% & A7} 8AIRE
tH(ISO, 2002).
Fazlse] wid EFHe A% EEC AR LA
Table 48} Zo] @oFst 4= Qlt}. A gel gk 1 8~
s °ﬂ‘4xl 7} %%7)% (Exposure limit) < 5m/s’ .2 3}
4?/]7]—r(Act1on limit) & 2.5m/s*0. %2 A58k glo
uq, J—EX} 9] A= w-Zo] AY|A o7 AZF wYf] L2 3
7 2.8m/s” (4A17P e =% 3.9m/sH)E Hou oz
A& Aasta ‘ﬂ-(Dlrectlve 2002/44/EC, 2002). %3t
A7 7 el 0}01 S WigE 7o) oigh Al
7t T 7ES TSR #H(A) 9]
2] O.5m/s , wE7ES 1L16m/s" 2 Trgstar ok
(Table 5). 7P5”“¥j°i Qlste] dntd oz = #AE U]
ojstolu} F-EAow wFV|Fo]l 2IEE Eol E BT
40A1Z BHA R wEg7|E0] YA GRS 3, o] 4
T 19 =AY vk Frien fs)de] A5E ds
stofof it} HAZFe wE 4 - W=
(200D) ol we} Arjstar, =431%F2]
) €]
ATt

No

271 1SO 5349-2

Table 4. Exposure limit and action levels for
hand-arm vibration of EU

Exposure values Action levels

The Daily Exposure Action Values. The employer
shall establish and implement programme of
measures intended to reduce to a minimum
exposure to mechanical vibration, if the Action
value is exceeded. Evaluation and control of the
risk for the heath leading to a reduction of
vibrations.

2.5mys>

The Daily Exposure Limit Values. In any event,
workers shall not be exposed above the exposure
limit value. Worker's health preventive measures
must be put in place.

5m/s’
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Table 5. Exposure limit and action levels for
whole body vibration of EU

Exposure values Action levels

The Daily Exposure Action Values. This value
means the level of daily exposure for any

0.5m/s” employee which, if exceeded, requires specified
action to be taken to reduce risk, such as periodic
monitoring, training or medical surveillance.
The Daily Exposure Limit Values. This value
1.15m/s> means the level of daily exposure for an

employee which must not be exceeded.
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N

N
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ol
i
el
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©

olg} FAKEMA, Y FHd
9} Z2EZL FAXZ g £
ARl Fa7]Eo]

o84 HAE a7kl 3oy, = ESAE A
oth olE Sof, wnka 3m/s% THA 7
2.5m/s% UE&E 3m/s?olt}, o] 4g, 92 §3 =77}
AE v& 224 B35S 98 AUAAS 2

(Lee et al., 2006). T3t FHIT5A
(2006/42/EC) ol 2l8iA 20109%E] 7| AF=RE Ags
= AEo] &3t Zol] AYHE F20%E] A 2.5m/s%
ANREL] 739 0.5m/s7S 23] AlFE AR Aol 2%
Alehs A& ogleta oleldt A& H3HA

g
Row ey ZAFE FF - el AFE Fol Mol

R 2
O oo

(AT IS A iy

o
=]

@,
i

O

/42/EC, 2006).
2.2.2 Great britain

el Al 197048 2 AEFFo] olg Al A
$519)9] 2ALS} Bso] Byl W ARSIEZR (Department

of Health and Social Security, DHSS) o4 A3t &2 3},

Ao E A Az EokellA 1984d¥ 1986
Atoleof| = AFAF X AH (Health and Safety Executive,
HSE) ol|A =303t A= RE] oF 130,000 9] L2247} 4
Aoz 7 7I3F 5 FA 2ol wE2H T Adge F
Able 48 2244 oF 22,00090] i 4] Fol =&
He Aoz FAEUATH(Lee et al., 2006).

G=ro] Hgoll B3t 7152 19759 J= %3] British
Standard Institute, BSD 7} 8 A1 &<HBS DD 43(1975):
Guide to the evaluation of exposure of the human
hand—ram system to vibration) & 7t43hd JH Q] i+
Az wEsiglon 7 % [SO uelA] arzko] o] Fo ),
BS DD 43+ &etA = ulsiA e, 183, 55 of 3l
ARE ©se 7R ER2A ISO7F =R 142 FEHE Hesl]

7FA1€] 109 5<F F-8-8tA ARE-E S TH(Griffin, 2003).

g =ro] Akl ® ArA ] (Health and Safety at Work Act,
1974) o 257330 ot flgk Mxe] 71EE 7L A
AUATE, BS 6842+% o7 HAYEHE W0F A7l
IS T AAE gt Tl EE AT, s =F
o] AzHdo] ofBA st Holof af=A AW FATHBS,
1987). o]F 1999 AFAR 7P 2] Ankr|E, RAehd
7178 Management of Health and Safety Regulations),
1995\1e] ArdAls W A9 B 917 (Reporting of In—
juries, Diseases and Dangerous Occurrence Regulations)
3} 19983 9] Ak 87dAFE T+ (Use of Work Equipment
Regulations) & 2453 glk. 53] 1992d9] AH|bdn.
F774 (Supply of Machinery Safety Regulations) @ 1994
do] Au|ebd B 34745+ (Supply of Machinery Safety
Amendment Regulations) ¢l we} gu]E ArksbAY &
ot AFFARl A Zsell tisk A5t 2 A [ E
S AR A& e o 3skSItHHSE, 2013).

FHaAst 93]oM Directive 2002/44/ECel| 2|73}
sl ot fjForRE ZLE2AE HEdl] s 20054
69 6U7HA =7PE 71ES AGIIEE Past o]F, Far
& ZsoR As AZFE ogsb] flste] 20054 79
64 'The Control of Vibration at Work Regulation's
a3h o] el IAaXE 2 WA Fe gist e

NEH} wFEe BYekd BUNEES AT =
F& WA AT FHAQ OBS vkl s 5
o, wEVEE 2AANE BHE 45 ovisir B

Hate] =&7182 EUQ 227153 ¢X|$Ith(Table 4, 5).
Table 6 HSE?] Xl-gege] ojst Faul&-& gt
Zlo]tt,

AFGFE] AR 2EAPE 918 mE2EH, AFTst
] A 2GRS AR R ALPEH (HSW Act) Section 2(1)
I AbAebd R A o] #$E 2 (Management Regs,
1992)& x3ksto] AAle AR 7&g WSaes 24
=5 Fdllok st JADAE AF W, 13 34 Pt
ot Fwe A8 B AAlElok etar, 1E 404
2 3 1 SEANS dA Ehdst W

AzdA 9 FFEAe JFE = AAEAPAH (HSW
Act) Section 60l AARY, AxHAE FAAAL SEFAAE
sl FA Bl W o7 A7l oidt 19 glo) ok
Sl Adn) el AHE FEskal, FAAREe] BE JRE AT

s g ralsty Yok EH, GRS AR FEel v
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Table 6. Regulation for vibration of HSE

Titles Contents
Application - These Regulations shall have effect with a view to protecting persons against risk to their health and safety arising from
PP exposure to vibration at work.
- For hand-arm vibration
. (a) The daily exposure limit value is Sm/s* A(8);
E’Zﬁ:;gggrlt (b) The daily exposure action value is 2.5m/s> A(8),
values - For whole body vibration
(a) The daily exposure limit value is 1.15m/s> A(8);
(b) The daily exposure action value is 0.5m/s> A(8)
- The magnitude, type and duration of exposure, including any exposure to intermittent vibration or repeated shocks;
- The effects of exposure to vibration on employees whose health is at particular risk from such exposure;
- Any effects of vibration on the workplace and work equipment, including the proper handling of controls, the reading of
indicators, the stability of structures and the security of joints;
Assessment of | - Any information provided by the manufacturers of work equipment;
the risk - The availability of replacement equipment designed to reduce exposure to vibration;
- Any extension of exposure at the workplace to whole-body vibration beyond normal working hours, including exposure in
rest facilities supervised by the employer;
- Specific working conditions such as low temperatures; and
- Appropriate information obtained from health surveillance including, where possible, published information.
- Other working methods which eliminate or reduce exposure to vibration;
- Choice of work equipment of appropriate ergonomic design which, taking account of the work to be done, produces the
least possible vibration;
- The provision of auxiliary equipment which reduces the risk of injuries caused by vibration;
Control of - Appropriate maintenance programmes for work equipment, the workplace and workplace systems;
expoSUTe - The design and layout of workplaces, work stations and rest facilities;
P - Suitable and sufficient information and training for employees, such that work equipment may be used correctly and safely,
in order to minimize their exposure to vibration;
- Limitation of the duration and magnitude of exposure to vibration;
- Appropriate work schedules with adequate rest periods; and
- The provision of clothing to protect employees from cold and damp
Health - If the risk assessment indicates that there is a risk to the health of his employees who are, or are liable to be, exposed to
surV:illance vibration; or employees are likely to be exposed to vibration at or above an exposure action value, the employer shall ensure
that such employees are placed under suitable health surveillance
Information, - If the risk assessment indicates that there is a risk to the health of his employees who are, or who are liable to be, exposed to
instruction vibration; or employees are likely to be exposed to vibration at or above an exposure action value, the employer shall
and trianing provide those employees and their representatives with suitable and sufficient information, instruction and training.
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Table 7. Threshold limit values of the hand vibration in ACGIH

Total daily exposure duration | Threshold limit values(m/s®)
4 to 8 hours 4
2 to 4 hours 6
1 to 2 hours 8
Less than 1 hour 12
2.2.4 Japan
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Table 8. Threshold limit values of the whole
body vibration in ACGIH

Total daily exposure duration | Threshold limit values(m/s®)
8 to 16 hours 22
4 to 8 hours 34
2.5 to 4 hours 4.8
1 to 2.5 hours 8.1
25 minutes to 1 hour 12.1
10 to 25 minutes 14.4
1 to 16 minutes 19.2
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Z} =7 ISO, ANSI, ACGIH 59 7|52 w211 3lo Minimum health and safety requirements regarding the exposure of
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