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ABSTRACT

This paper addresses issues encountered in using the ISO and national standard codes to assess the
hazards of whole-body vibration and repeat shocks. Their assessment methods are given in ISO 2631-1
(1974,1985,1997) and BS 6841 (1987) that are now available to us. Two standard codes can vyield
unfortunately different assessment results even for a single measured vibration signal. Possible reasons for
such different results are pointed out and, furthermore, related questions that should be re-examined in the

Human Vibration($)#] 2 %), Whole-body Vibration Exposure(ZAA1 43 %), Human Response to

future are raised in this paper
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A ¢ A9 & 8- Michael J. Griffin

Table 1 Comparison between three standards for health effects

ISO 2631-1 (1985) &

Axis 1SO 8041 (1990) BS 6841 (1987) ISO 2631-1 (1997)
Seated persons:
x-axis, seat surface 14 W, W, 14 W,
y-axis, seat surface 14 W, W, 14 W,
z-axis, seat surface Wy W - W
x-axis, seat-back 08 W, 0.8 w.(1)
Standing persons:
x-axis, floor 14 W, W, Weighting function &
y-axis, floor 14 W, W, multiptlicatiogf . fzctor
z~axis, floor W, W, ot specthie
Recumbent persons:
X-axis, seat surface 14 W, -~-
y-axis, seat surface 14 W, --= Weighting function &
2-axis, seat surface W, o multiplicatior}.factozr
Horizontal --- W, (recommended) not specified
Vertical --- W, (recommended)

Notes: (1) Measurement encouraged but not used in assessment

B AAE oMY FF(19859d) 3 whEHo] fith &
A, 43k AF &3 &9 Fas FEF FE WA
W2 &3, Table 1 #31)3 T8 &5 AF W
AE9 Hrtol WA “encouraged but not used"@
9 3433 o3 E AHE3T Utk A, Yol FFX
A9 AF/F B Ao A w7} AR 148 AHE-
37) g Eol £ Wt 5ol g3 WF AFEG 4)
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28, E3 BS 6841(1997)#E MZ 7=z ¥t o)A
of A% AMgAyt UM HEF NF 5 2 EHOIA A
A HAE F Ae 7M1 E EAH FY dhdeldt 19
U, ol2lgk Ao Eo] WASE olf 9t ojE Aol
of W AHg4e EAAE AFHA gE ofe B
3 W 3 A ¥ oI FAHS qFF BEQ
o] XY nlde) UeRog vedojop & Algtolt}
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Fig. 1 Comparison of frequency weighting functions
with multiplication factors: (a) x- and y-axis
seat vibration, (b) z-axis seat vibration, (c)
x-axis backrest vibration. (Dashed line=ISO
2631-1(1985), dotted line=I1SO 2631-1(1997),
solid line = BS 6841)

o, #3499 g8 EAd o o= 19909 180
8041°¢toll M TMH o2 A=t (Table 1 #7).
wEkA, ISO 8041(1990) ol A A § F=o4 dge 2
g 5A4S 9F3E oldE 2 dAY "HHE ol
e A7 499 AF N3 Fo¢ EHFE HE
g 5 A HAt £ A5 A8 x4 y-F9 F
54 7434 (Table 19) W, Fig. 1-(a))E 1~2 Hz
oM Faigeell HBAHOo 2 w3} 2~80 Hz oA
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o datods 14 w7 AAE F3A €9, 292,
Fet et z-59 Fui 71584 (Table 19 W, Fig.
1-(b)) & 4~8 HzollA Fugo] M¥Ho2 b4 8o
o] 219l g 1 ~ 4 Hz 9 8 ~ 80 Hz tgolx =
Foa7t F71E 9 o v se 548 B ‘
BS 6841(1987) EF2 12 2o sty 4z Fa4
NEHrE ASLE ¥y Ag9dsE A3 ﬁ—«:?ﬁ”]
W, Zt AF FF Fol 42 Fog A F5E gAY
T2 ohd2 HHE 44 498 § AEE X'll‘?}?‘fl"?i
o} Table 1o E.Ql upel o] AA HE AFe A
R A7l g F HHE At 2 AA, A AHA,
I3 F& AAd dE s FF 3 o) Fo
@ Fog MEds R ouiRIAE 2z Hosia e
9, o] Fug 71E#sY AE5AL Fig 1o Ho|x
Aem ISO H#AFHY Aol F§ Fig. 104 238 &
Atk 8 AFZAEA dig 2e]AHL SO 2631-1 +3
AA AT A wiZEIAF 14 & AAolAT U ¥
o8 AL 7t a8 Fig. 1(b)olAd g
T %l‘i°] 23t B3 z-Fe U 715 (Table 1
o Wye AA ¢ -3: AolHE Holx Utk 3, 2~5
Hz didelx dAs 7235 Holn, 5~8 HzollMe #
5 $7HE, 8~16 Hz dgolAMe wl¢ e 72 g,
2|3 16~80 Hz 4 GolM e Fo5dd o vlaEsie &4
£ Bt 5~80 Hz dYdlAE A9 apparent mass
o g 4% At Hoh g U 548§ Holn, o
SHY AF HEEo] 5 Hz oldA wx e
A HEes Algd £33, F3F FrloAx ol e
A3 &9 v Ak®. 283, BS 6841 o7 A
d g7 A7 FoF Eev dgr # o <l
A A7 2 R HotdE HeE F Silt}“ AME

o>' —n l'l(‘
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AAEL Aok I82, 180 e "E, § AARY
9H AT 2T JA A7 £ A4 “37}011 Eﬂz‘s}i%
?'5}3’_ At (Table 13 Fig. 1(c) #&x).

< &% I1SO 2631-1(1997) ¢kl A Xﬂ‘iﬂﬁ}_’ Ae
Zo4 HEE4E o)A IS0 F4S 4E 438 A
olty, ¢t Hrte A= BS 6841(1987) 3 7o) 12
£3} FAS FA5 HEEF (Y7019 Aot AF
& wE ANE AYHT Ak T, dA A7 g
P4 Ho} wre Table 191 B weh 7o) ol
ISO 2631-1(1985) ISO 8041(1990)& &%& 4L &+
A% WEe B Atk 53, ¥ A A B 4
%9 AZE FAF AZFUE WE ADST ATk o
t Fig. 1(b)8) B¥o2 EAY 542 27 don, 1
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£ oX
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Hz olgte] AFg AFo distd &2 /HEAE 29
o™ 1~5 Hz HHolM = BS 6841(1987) EEQ v}
%} 20% ®2 7ISAE R8sty Aok 22, 20 Hz
ojde] g HeE F3 25% AEE BS 6841(1987) X
EQETG 22 JIEXNE T3 E93l2 Q. oy g
oL MEZE ISO 2631-1(1997)%t8) AMEA7E wrEA|
4?‘ﬂ*ﬂ°? g Jgolth EE oA ISO #4339 o
R Fo A2 AEs gest £ QA A3 2
?Hi"é 5’3‘7} 9A g2 AAdgt I3 e #
AZ(M de AU FH30s AAd g gl uere

AR &S)H £H AE AR it 1497 Az}

(B=FE Hr AlE 10 Yol dis Hedx go= o
gt} (Table 1 33).

33 &S WEF WE AjZH

AA 7A7F & A Hrte] WA AF AE 7}
(exposed vibration severity)= AZE AE 3} HE A
A 7tEA HE Wy o ZYE ol itk
_1_5'_3] ZHAQY F=¥ AF9 HE, Ad(time-varying)
z 54 AF ol U THH Hot it
QB-’}E} °]iﬂ %‘i%-‘i’-i 53 AdEHE JF AF A
14 FoE A J1ELE [
= ?__}7‘“@0] 915} Fig. 2+ ISO 2631-1 ##
FAEZ BS 6941 FAHNA AAF AHE T3 §
Ao},
HZ ISO EF¢L o3z ’éiil(rms) ZA A 7]
e F 9E A5 AIH AZY B F 0y o X
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Fig. 2 Exposure limits suggested by four standards:
Dashed line=1SO 2631-1(1985), Dotted line=
ISO 2631-1(1997), solid line=BS 6841(15 VDV
Action level), dot-dashed line=I1SO 2631-1(17
VDV Limit)
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Fig. 3 Hlustration of the formulation of vibration dose
value, VDV, and a maximum transient
vibration value, MTVYV, for a vibration
containing occasional shocks

A @y o THT NEFHTE

&z o AFAo|T = AF HE 22 APtk 1H
U, olde] ISO #4(Fig. 29 #A)& ¢ B3 /]
7+ J&2AL ZhE 5AL AHEsATh ISO 2631-1(1985)
FAAAE 1~48 oW FF Az distds H
FE AEo] 56 m/S rms7t PA FEE FAHIT A
on uAZH HE AZM] distdE 0224 &2 078
m/¢ rms7t 9A REE FRSHAT 2d, 29
ISO 2631-1(1997) <2 10% olUl9] HZF AzZke] tisl
& 56 m/s’ rms7t ¥A SEF FHHT ALH 1
olAre] W E A7t thd 3§ A JF HAY a,.=56
(b /D" (=10 min)& Atz ok olH& A&
A7t 512 A% HADY "o, pew X 72 =constant”
BALE Crlcrest factor=peak / r.ms.)9 #ol wet 3§
£e) #ARS Zeo 19859 ISO 2631-1 A=
crest factor’t 3.00)3bl A 182 19973 1SO 2631-1 #
A ME crest factor7t 9.0018tel A Ztzt A L371E @
233 Ak,

BS 6841(1987) 73L& 7Bz AF AFY A7)
= AEX(rms) @S2 A9 Ak 23 Fig. 39
A BE uis} o] 27 AFolu FAG 728Y A5
7ol e FE NS ZE AT dEME 71EY 4
a3 Wb dS AHSE Aol Ao WA AR A

164/812 22X ES&EX|/4 10 d A 1 &, 20004

Aoz ge AEAE Fel@vh: BARE AT 9

A% AXA7 ohd ¥H AF
AEFL o8 Wrh WHe AGHL Utk A2 AF
A A Crakol 60 o4 ASE ok
o A% AEF(VDV)S A RS AL Utk

vov=| [ Taw(t)"dt] 2)

A4A g (HE AT #lMe Fuag tFEHRFE
Y AF sMEEelL T ¥ AF &2 AZenh
Fig. 3& AAE A% AZF9] & o & Jepdth 2o,
Critol 60 o8l AEF AU A, AEX(rms) @&
oz2x2H S71 1E HEH(eVDV, equivalent vibration
dose value), Z eVDV= [(1.4 X ay,m)'x TIHE &
A% e AHREZIE AL Jod 4A IF AR
ZRE 4 (2)& ol4F AH FAE ¢& 4F}T A
t} D AFo] ¥HLRE dojuys HSE &
A7t VDV #%EY 45 §9 /45 2224 H
gt ol HAE AFFE o &3 Hrh WIS
283 g4 Fa B ohE A=E® 54 2 28
A3 A5 U AZe L Hristed JdM
AR dE HE FYPT 5 e FH Ak 53,
BS 6841 (1987)& &%4 @A AEZF VDCocivip=15
m/s'"g ALRT Uen(Fig. 2 44 F3), olg 2%
S NEst BE A9 B4 A4 0F ALY A
Zb upokel] 9@ sk gesicy AXEa 3o

1997 A =2o) /MAP I1SO 2631-1 EFAL F 71A
o) AZ-FZ A7+ B4k g FAEL Ak A 7]
%22 #7} AA("Basic Evaluation Method”) 2 crest
factor7} 9.00131¢] A%, AEAXE o83 HE AF &
AE Hrtste WE(Fig. 2 AA ZA3)oy, o tAl
1~108 oW HZ AE 56 m/s* rmsd) YRS
o2 FAIL Yoy TWE AZro] 108 oA AEE
ar=56 x (t/H" (4,=10 min)e] At Az} o
2 fZ FAE FHsT Aok 28I, crest factor7}
900]4¢l A$ M dFE “Basic Evaluation Method”
= ad 9E AF e AT gEA B GE
“Maximum Transient Vibration Value: MTVV”&& 2
279 “Running rms” 34t & At ok

Mrvv=""[ | e/ 7| "o @

/:
MTVV= mztlx [L:a,,,(r)z -exp((z— 8/ Ddr/T .

FANM 2 HAE HF, e (0T AT XY F
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Yz 438 9t 2348 d71ed AN €3 A
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e HrtlN e, &4 A7) dod MAd wel @t
AE 7Y °18}i ZaAd £ v A998 2F34 o
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A o8 Afole olEd FA A A g
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4 BALE DS 55 WAE

A HE QFo] Ao v =
o, ¥4 des A T4 99 w9y
vehle FelAY, F& A5 9F A4 1§ F 49
R % THHN FA7AAY F3H HE A 7Hcumulative
exposure duration)olg} AL E T} o}7F FH Hopeo 3
TA olg) FFoE BFE FHEZA oY £& Wy
Eoll 3 AAF AAE AAFRA sz Atk

e #HAN &
¥ e =S

5o ME 0.9,

ISO 2631-1(1985) 9t 3 Z %A (exposure limit) &
¥ #A A% 2§ @4 ("Threshold Level of Pain”)9|
50%E TS 3tk 8~24A17F E<te HE FAE
G GAY AAGT AASA T, 1~42 599 7
T #AQ 56 m/ AAAE YR ol A&Ao] gy
I AEEr FAFH A9s FukstT Aoz AlRdE

S N7 HA A8 FHAIL o] By} @] o
Folty, I&u, BS 6841(1987)9+ QA7+ 71E #54
(8471, 271, 93 ®wiA7), 7] 5)9 84 g A=
AEF VDV = 15 m/s'™2 FsL glow, oug

< HF FFY HEF HEL A &49 94Yo)
AS F ATE AFsT )T A% A7NAH FAE 3
Ik U =

HT ISO 2631-1(1997)¢r2 Fig. 49 Zo] HEXA
rms) & MF JFF(VDV)d wE AR Ax AT 9
¥ (“Health Guidance Caution Level”)& =A<tz ¢l
o A, AZAX(rms)ol WF /33 Mo dqFHE
A% A9 727 56 m/sd 3 28 m/ddl APELT
AtRET 283, gF AFF(VDV)el e AF AE
A3 dde 4/8 d9e 17 m/s 3 85 m/stR
Ao et Iu, F A% Ax A2 Hdel g
e Tl FAE HY3] sledA gkon, o
A & EEYS HEHA XF 2YE AASE Yt
meEbA, A lE AS I8 dgEy F3x Bg AR
g+ 4 %’l" Aol 181, /5 Ao £x9

ARE Y EE BRI J1es JdA Ay & Az
= A ’a“&’d% 27 B H23E dAdeR 19
IS AF AFel g% A &4 A¥S s
A e $ALNeE 77 Aty Al° ¥, 44l IS0

o8 i,
2631-1(1997) B2 ofel gt o}Fd AFo] Yok
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Fig. 4 Health guidance caution zones specified in
ISO 2631-1(1997) and the 15 m/s"™ action
level in BS 6841(1987) Line
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& QA 2708 uie 2ol Aul FE AF gk (MTVV)#

A/5ta AE olyd BAE REAC W od
dAgo] At uAYeE dFHolok & FEel Fiz.
= AEx A7 AR AT A/aEdn
VDV A7 AT AT A/sadel NZ dA}A &=

= Aolt}, 6A17 olate] HE AeME HEA F
7 A% AL A/eedel VDV A% A= AXL A/
gAET Zon 8AZ ol w2 VDV A% A=

A3 /3ol BTk B AE ¢ & ATk
5. ®Al §E FSof ofjE £of ¥ 2%

QA A & upsl o] Aol 2R ISO 2631-1
(1997) 3+ BS 6841(1987) ®E&Hg o1& AA % 2
5 2% 84 2 W Aol A AR Adsie
1 BANES ¥l $9 4% -5 MR o8
o5 1EEE 29 x-33 S y-Fl O Wt
QA7 149 A, 132, Ad(time varying) 3F AL
(274 2 293 2% S)o) dF N2 oS A P
Soq §2RS FAY F ARtk 2T, A HRY
ISO 2631-1 (1997)& A2 o& AA HF AF A
(&%, MTVV, VSD, eVDV)& At&sted H7t & 7
917] WEe] Wriare) }ax A wet M2 A
A a= 2gd #Wrb AR BINE AP 7 s
Az 187 W8E $4 Fx 2 FESA G BT
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