ICS 13. 160
Z 32

A2 N RS 36 NI E B 5K b 4E

GB/T 13441.2—2008/1S0O 2631-2:2003

Viksh5nE AGREBTE=H
RIBIEN F 28 -BERYARNIRSE
(1 Hz~80 Hz)

Mechanical vibration and shock—Evaluation of human exposure to whole-body
vibration—Part 2: Vibratien in buildings(1 Hz to 80 Hz)

(ISO 2631-2:2003,1IDT)

2008-09-27 &% 2009-05-01 3

e \ R LRI BAER
b EE R R R LR B N




GB/T 13441.2—2008/1S0 2631-2.2003

Gl w e om

AE BB EIBIREL wverrrrreeereees

B A GRAHIR) SR W BIBEERI M rvrevrrrreriammmnieer e mr e e s st eee e eae e e cen e
Bis B (ERENR) KWEFLAKTREDRERBIERIER oo mrrrrnr e aeneeas
BB ST B -+ eeerecrrrre et eeneeeate bt aaseeseesee teea e e eee e ben faa ee Lo beese bee e e e an eee neees et nesne s

=
[ B -+ ee ettt et te e e aae e s ees et Tt Sa e aeebeeve b aes e een she e aee hsasbeee nan sas me e asaee canea

BB HEHE ST I Bt wverevrecrenmneeeme s ee st e et e e e e e e e e eee e st e ed sa Se s e e renne cen ee e eene
FRFEFAIRE S wveevesoverenrurannarnnre s aes ot erestssases bes e so ben saenes eee 2o sak sh Seh 4o dee cee nmnane cn e e eeae
EESTIR LI - oovvevvrrrersersrrnrmnees o e mn s e eeen e bshe e s e asar e e s aee e e reen e ae

=

(1o R N - T X J PR



GB/T 13441.2—2008/150 2631-2.2003

T

B

GB/T BM4UNBRKERIH SE: AEER TL2SRIHTNID N EA TS

—F 1845 —BER;

— B 2R/ - BEFEPAHMISIQ Hz~80 H2);

— AR BN R E AN AN E RS R ATHNRERFE S RFEEHMIENIES;

—% 5 B - BIBRNTH RSN TN .

T4 % GB/T 13441 55 2 84y,

AT EFEIRA IS0 2631-2. 20034 LB St AMNBBTL2EESNITFH F2HS .2
HYHEHESTQ Ha~80 Hz) YEEER) .

AEFHA EZBIBTUTHEEHSE®.

— YRR REBISO 2631 FF|H7;

—RPRAF S TREBERPBAERC

—Xf ISO 2631-2:2003 5| fI W HAB E brbriE, A SRR HARBIFEN, AR HREAEN K

K EERE, R ES F EHBRR .

AR HF A RBTEEN R, M B AR R,

AR H2EVBES M SRELERFECEARZRES(SAC/TC SR EFAO,

ARETBAN . PEGEA SR ALFEET K.

ARATEEEAL. DB EXM.BH . DEE . BET RER. KT S BEH.



GB/T 13441.2—2008/150 2631-2.2003

5l

il

ARRBTRAY I EHRERS, BEEESREITEES T AEAEMBI]. FARENERRE
FHESFEHAMETR RESELTRER.

BT HITERY ARSI AGFE R A, A ARSI ATTRE. ENSHBERY
hRE B EERER , HE Y MR RS BN AR R A AR R B B s SRR LE .

F BBy S SRR — AR B R Y = shea B R BAERE T .



GB/T 13441.2—2008/150 2631-2.2003

ViR S hE AGEETES
WEATHIER E 2B -BERADANTRD
(1 Hz~80 Hz)

1 s

GB/T 1344l ARG B R SEEEFEMAREXNERYHRE T AEL SRS S5,
ETHERFH L AEMNEFAMPNEMENSRE. £ X TEMAT 1 Hz2~80 Hz £ H A # M
EHREW.. EREAEBEATRARERADABEENES,

Bl mRAGEEENES, TREMA GB/T 134411 & F AR HRETRME Wa.

BRAEMN —-ITERYETRRIRRAR BERAYNEH PRI ERTREEAAETERAY
RItEBL T A3 BB & RO SR A TR M. X O T, SR8 i i xt 2 A IR s
BT .

XERY O EFENEHERER. R4 EEEH, MXNER GB/T 14124, B5h, £ S
AEHTH AR R E LB EETH.

FEAIBBEREFHFRIME.

2 AREISERIHERNESHFELZN, HH RS HFIT RS ERNEH.

FERRA PSR THEEANEW. HRFELERFZIBPABTEXNEHNERYRIHBER
EHHE.

2 MEHSIAXHE

TR PR RKED GB/T 13441 ARSI AR FESHEK. AEEABEIIH
#, HEE A NB XA (REBERMAR BT TERTEBA, KRG, SRR E A0 5 R
BRETHREE T HAXEXENREREA. ARAE AN B, KEHFREAERHTA
#ar.

GB/T 13441.1—2007 HiEEsiS5hE ABREBTLSERIWER F1HH5. -BER
(ISO 2631-1:1997,1IDT)

ISO 8041 AkEshmm WMELH

IEC 61260:1995 WiFE% {FEBEMREHEREE

3 AREMEX

FTRREMEGERT GB/T 13441 AR5,
3.1

FE{t evaluation

AEEEWHE A8 HF ER.SREELBERAM—ERNED.
3.2

EHY building

AT AREGE#GTEABEINEEESH . AL LI . ER.FRMAEPRL.
3.3

T{EBifE work time

H—XAFRAGS R AFH T NIRESS A PSERRE.



GB/T 13441.2—2008/180 2631-2.2003

3.4
ZBIHE exposure time
RBETRH:ERT M,

4 BRRYBEIHEE

4.1 —RER

BERESE RN R — TR, MENE GB/T 13441, 1—2007 1 5.4 F 5.5 A K F
RIIRER .

4.2 FEBRFMA

RAMIE=ZSERFH LRSHE. Ry mMEEE TERAYISRAY TABRERE. #HXTF
SN X.Y.Z SRR GB/T 13441, 1 4 B r A KM .

4.3 HBMNSE

ERTFABE NN B TREETNASHAEEANA . ZEERNFN TEMBETRT
W EE D . BRI ARG R R e AT . RS R B B R B ) & AR
RS R EERE LTI ENBRAEHNERTE ENESNE.

B AEHRERRARRNSE TARNEETHELRASRANBEEL.

4.4 SREIM

BEALZA3 HER, NMHAXEERENRAN=Z T M RDFTHEFEIT. GB/T 13441 1)
AWML REHERTANEFARRBEDBERGE/ T 3L 12N,

AERUB I RBIEFHEMBE A OBEBIILEE V..

El: RERETEHENES AR A GB/T 134411 SHBEEHHAR.

MFEASETERTNW, AEREN. EALIMETENEEAEVGARKIFUE. A 1/3
BRYOCHEEHESE HEHET 1 Hz~80 Hz WHREE. SXHR W, P 0HEENLEREBR
HEAL

H2: W UBEHKEW.BAHS.

4.5 REHFMHM
4.5.1 RHINE

WAMERA GB/T 1341, 1 B W EHRE. RAEJORETRRIEEFBSRSS, IR HEH
5 48 Bl 6 iR SR E AT TR .

HTERERAFLREESN, TR AESTE BNEA - HEERCRE LA 1 Hz~80 He
8 35 B P SR TR R A e R R S L
4.5.2 ImEHAE

KB, BV ERESRPIIERAHTFENRERY T ERDEFTLEL. FRRHSHERHEEY
TEZMRISTER. AHE—TEHERBEBEFE. EXSENT.

a) BESATEEELR, mIT WS,

b)  FrReRegE EREETESh, AT 2K

o) FHRABRGERFEMES, MBHTIL.

HEXBHEUFERBANNARARENES., EXHARE-HLE TR THLATIH
M6 .

4.6 HRME
B A 1SO 8041 MEMBHREETENMMEMSERK,

5 ASNBRUERIHRE
FERFNEREN YEAYNESEBERZERREL ANBRAKF (K GB/T 13441, 1—



GB/T 13441.2—2008/1S0 2631-2.2003

2007, f# Ot RS EREENEEGFNERYERI=ERE FEELES TR K2
T, 1 YRR A LB R BB, —BXE. SARENRIEHBTESARNBFEELUE
ZF HEMEMAFBERESX. BNHAARATENGEHNBRAF M LASESFHEHE. EHL. MO
HHERER,. X ESNEASEEREH RBEFTHEEEER R —HH.

ATURZFRERSEHNERBLEE R REEERNTRABESSGRENTH DK, #
M—EBEHAH, - TSENSARKEBNENER . LB EFRAESEEENATRRTEL T
EZHEMMNEE., REEREINFIFR TABLERE GB/T 13441, 1 SHE“BR7EN ., X THksh
R OFR . KBRS RE TSI ERERFERREE.



GB/T 13441.2--2008/1S0 2631-2.2003

Wo® A
(Mt R
BEITEW. REEEN

HE LG=1-DEHTEARITH W, HEEZARKESH. HR2RY HpRrR =T RTE
BlEEEEER H.(p) ,RERERE H(p)MAHNEE H (21, RF o, =2 nf,,p=i2 nf,
S & (R A B Butterworth $¥ERRE; £, AT £, BRE S

a) A
1
H,(p) = Y . U D
) 1+v2w,/p+ (w,/p)
_ f crrreeeenrenesnrnnrvensensen( A2
| Hu(p) | /f‘+f§ : (A.2)
A
F,=10"""Hz=(.7 943... Hz
b) K
1
H(p) = (A 3)
g 14+42p/a +(p »°
Hiz, (= _.; L LELTETY PYPR TP A4 )
HTNTFER
=,
f,=100 Hz
a R CNEE S AL
H‘(p)—l_,!_pf,% (A.5)
H.(p) = ' 3 cerenncsnacnsapassnnisnesnene( A § )
BOENFrR
AH.

1
f3_0.028X21{

RAH R MREHAUE We W53 R Hp)  EERERE R H.(p) KB EREE H (p)

AT RE H.(p) FRBRGH -
H(p) = Hfp) « Hi(p> « H(p) wrevevemmervmenccceec ( AT )
B ARATEERN EARMDERIBART p-i2nf HRENEBAOHBRCEFO ML, AHANS s Y
#. F p R, WL p BEH Laplace RN,

BUEED  HOIRTHEA LF,

EATHBTAEEEBN 1 Ha~80 Hz, DI ORI HB LK 1/3 FERREI W 5, ¥
mEEARBAL.

Hz=5. 684, ., Hz



GB/T 13441.2—2008/1S0 2631-2:2003

2
e
= 10
hey
o
8 0
L] T
[y
/ Bn
-10 V4 ~Z
\\
-20 ™
T~
N
- s N \
30 : \\
-40 1
] 7 \\
_50 ] \\
-60
-70
0.25 b5 1 2 4 8 16 31.5 63 156 250
B#/ Hz
HAl MEEEIEINBENARZANEW. FEH
RAl MEEEABRARNABHR W, #
(L 1/3 5582, 46 | Hz~80 Haz §07H 7 FR 3 A % 8 PO 3R 30
r HE/Hs W
x — W../dB
R BEHE H-F
—7 0,2 0,195 5 0,062 9 —24.02
—6 0,25 B, 2512 0,099 4 —20.05
—5 0.315 0.316 2 0, 156 —16.12
—4 0.4 0.3%381 0. 243 —12.29
—3 o5 0.501 2 0.368 —8. 67
—2 0. 63 0.6310 0.530 —5.51
—1 0.8 0,794 3 0. 700 —3.09
o} i 1. 0600 0. 833 —1.59
1 1.25 1.259 0, 907 --0, 85
2 1.6 1.585 0.934 —0.58%
3 2 1.995 0.932 —0.61
4 2.5 2.512 0.91¢ —0. 82
5 3.15 3.162 0.872 —1,18
6 4 3.981 0. 818 —1.74
7 5 5,012 0. 750 —2.30




GB/T 13441.2—2008/1S0 2631-2.2003

FANED
$H#E/He Wa
x W./dB
B R E AT
8 6.3 §5.310 0. 665 —3.49
9 8 7.943 0. 582 —4.70
10 10 10. 00 0. 494 —6.12
11 12.5 12,59 0.411 —7.71
12 16 15, 85 0. 337 —9, 44
13 20 19.95 0. 274 —11.25
14 25 25.12 0,220 —13.14
15 31.35 31.62 0,176 —15.09
16 40 39.81 0, 140 —17.10
17 50 50.12 0.109 —18,23
18 63 63.10 0.083 4 —21,58
19 80 79. 43 0. 060 4 —24, 38
20 100 100. ¢ 0,040 1 —27.93
21 125 125.9 0.0241 —32.37
22 160 158.5 0.013 3 —37.55
23 200 199.5 0. 006 94 --43, 18
24 250 251.2 0.003 54 —49, 02
25 315 316. 2 0,001 7% —54.95
26 400 398.1 0, 000 899 —60.92

&

x & GB/T 3241 A EMEE L,




GB/T 13441.2—2008/1580 2631-2:2003

W % B
(FEFEEHR)
BEEXASRNBERYES R EHENES

B.1 3|5

FPEAREERREENBERYRVBEEARY. £EINERAFTEXTARLERIHRE
VM. SLH R S 7SR OE A A R R AT BE R 40 F B BN R B L P A AR e R AR AR G
HE.

AMEFRDARRSIGRARER. SRERT, ARARESHEE I TN bFeNF MRS
BEFTHRE. EFRERENFENEAGT ARLGRIVPYBREGKTIRIKE HARDE £,

MEXERHEINASHFER, R 25 REAXM W IAENMIEREBX AN RDESN
U — ST R ) B RO T LR A AR RRE.

SMEBBAWRDSECELIHRARAROIMES , RTUEFRERMTREAY AR ATE
P 0 1 R E

BADNIMGIR B L E 2 SR, H AR AR . SRR KR A K
AREMBYHHBHURARES (MEEYENRID. A THEEENRBET RN, NEEBAA
X,

R EHXARBRENEY, EETREE X~ ENERAQFHARS T ENWRRER. X4
fEPR Al B AT T BB A #F A YRR AR AR .

B.2 EEZENSH

B.2.1 —BERXR
PUFHEZEMNFLLEE, HGE Lio#.
B.2.2 S5iEEFAXHBH
W& P ic F R B RES A R mS RN E.
BARSHFENE . EIRERARENREURESEERE TUICR. #il.
—EEHRY B AREEN;
MK tE R - B IS R A SR BB/ B (B0 5
—— By HWRBEGERSL RSN PEN A RRE/BE@E.AD.
B.2.3 5#RA&EGHEXHESH
B.2.3.1 wmahamE
BB R0 R | H kB AL RN A A A WA X ER,
B.2.3.2 imahiFE
EWEMHERSFENRE. RHNFEEBEHTIRAHAETE LW, I,
—@wshal LIRS, KRR (EHR A A {L el b e M,
— RN A LR E B iRk s, R K R R EE R A E
— Rl LRk, .
B.2.3.3 ®ENE
AERSPRBENANRIOFAEREE. NiICRACERAYANERNE, HiCRRER
B B 32 Br B 1|} FT R 2 RS (6] .




GB/T 13441.2—2008/180 2631-2.2003

B.2.4 #HXHK
B.2.4.1 &£HBE

SR ARSHEENTIERSESHB A (NBRES), ET USRI KBS,
G SRS MR A X,

ZEHGREMAEETEAAITREREANGEL. BEERFEHAR LRSS
HoRALERRERAE. IXHREAEANZSBAEANFE RS T RAEE.

B.2.4.2 BEBE

SEBRATHEAEXMRIAEERE £, BFRLNFS 1SO 1996-1 HER,

W= SRS R, RHRE P RHER FNCE P B 5 A E RS S s AR, I g
AHFHE.

HAZSEBRARERAIRHRSGIES, ATiEAFERE, RENRESEEEAB MR
MEHEFRUNRBERTHAG. AT PNESERBESHEAE R, BREEH KN KGR S fiks).
B.2.4.3 FEMEKS

B PR R SR A B T B th IRV RS R . EIMEL RN T RINNELE, FH MK
.

B.2.4.4 WMEEMN

EREHESNEFETOMN S He), JURZEBARKER, A USHEY KRS, XHEETNER

NFBERRBE, FHAZEIDF.

B.3 HBERAE

BT st EME, AR EHXRAELE. W

—RER

- —RERHHRAR

— AXRAWHHEE AT ELRITREEEET G,



GB/T 13441.2—2008/1S0 2631-2.2003

¥ X #

(1] GB/T 3222.1—2006 F%¥ HERFHHERMESFH H1¥2 .- EFR5FHFE
(IS0 1996-1.:2003,1IDT).

[2] GB/T 14124 #HiEshSnE ZHYNERY RIYBREIEHDOEEITNIESE
(ISO 4866:1956,IDT).

(3] BS 6472 Guide to evaluation of human exposure to vibration in buildings{1 Hz to 80 Hz).

[4] DIN 4150-2 Erschiitterungen im Bauwesen—Teil 2: Einwirkungen auf Menschen in
Gebiauden(Vibrations in buildings—Part 2 : Effects on persons in buildings).

[5] ERIKSSON,P.-E. Vibration of low-frequency floors: Dynamic forces and response predic-
tion, PhD thesis, Chalmers University of Technology,Sweden,1994.

[6] GAMBER,A. Procbleme bei der Beurteilung der Wirkung stoBartiger horizontaler Schwing-
ungen auf Menschen in Gebiuden. Berichte der Landesanstalt fiir Umweltschutz Baden-Wiirttemberg,
1,1991.90-94,

(71 GRIFFIN,M.]. Handbook of human vibration. Academic Press,London, New York,1996,

8] GROB,E.,NOTBOHM,G. , ZIMMERMANN, P. AND SPLITTGERBER, B. Arbeitspsy-
chologische Bewertung von Ganzkérperschwingungen; Experimentelle Untersuchungen zur Wirkung
von mechanischen Schwingungen auf den Menschen, Versffentlichungen aus Lehre,angewandter Fors-
chung und Weiterbildung, Fachhochschule Wiesbaden, 1991,

9] HOWARTH,H. V.C. A review of experimental investigations of the time dependency of
subjective reaction to whole-body vibration. United Kingdom Greup on Human Response to Vibra-
tion, 1986.

{16] HOWARTH,H. V. C. and GRIFFIN, M. ]. Subjective response to combined noise and vi-
bration; summation and interaction elfects. Journal of Sound and Vibration,1990.

[11] HOWARTH,H. V. C. and GRIFFIN, M. ]. The annoyance caused by simultaneous noise
and vibration. Journal of the Acoustical Society of America,1991.

[12] HUBBARD. Noise-induced house vibrations and human perception. Noise Control Engi-
neering Journal,1982,

[13] INNOCENT,P.R. and SANDOVER,]. A pilot study of the effects of noise and vibration
acting together,subjective assessment and task performance. United Kingdom Group on Human Re-
sponse to Vibration,Sheffield, 1972,

[14 ] JAKOBSEN. Buildings: Vibration and shock, Evaluation of annoyance, Nordtest
Method, 1991.

[15] MELKE,]. DurchfUhrung Von Immissionsprognosen {Ur Schwingungs-und Korperschalleinwirkungen,
Landesanstalt fUr Immissionsschutz Nordrhein-Westfalen, Essen,1992.

[16] MELONI1, T., and KRUEGER, H. Wahmehmung und Empfindung von kombinierten
Belastungen durch

Lirm und Vibration. Zeitschrift fiir Larmbekampfung,37,1950:170-175.

[17] MIVA,T.and YONEKAWA,Y, Measurement and evaluation of environmental vibrations,
Part 2:interaction of sound and vibration. Industrial Health,11,1973.

(18] MIWA,T.,YONEKAWA,Y. and KANADA,K. Thresholds of perception of vibration in
recumbent men. Journal of the Acoustical Society of America,73,1984;849-854.



GB/T 13441.2—2008/150 2631-2.2003

[i9] OBORNE,D.]. Whole-body vibrations and international standard ISO 2631 .a criique. Hu-
man Factors. 25(1),1983:55-69.

[20] OKADA,A. and KAJIKAWA,Y. Factors affecting the perceprion of low-level vibrations.
Eur.J. Appl. Occup. Physiol. ,47(2),1981.151-157.

[21] PARSONS, K. C, and GRIFFIN, M. J. Whole-body vibration thresholds. Journal of Sound
and Vibration,121(2),1987.

[22] PAULSEN and KASTA, Effects of combined noise and vibration on annoyance, Medical
Institute of Environmental Hygience at the Heinrich-Heine-University, Diisseldorf,1994.

[23] RUFFELL,C, M, and GRIFFEN, M. J. Effects of 1 Hz and 2 Hz transient vertical vibration
on discomfort,Journal of the Acoustical Society of America,98(4),1995.

[24] SEIDEL,H. and HEIDE,R. Long-term effects of whole-body vibration;a critical survey of
the literature. International Archives of Occupational and Environmental Health,58¢1),1986:1-26.

[25] SPLITTGERSBER, H. Whole-body vibration perception thresholds for some complex vi-
brations. Institut National de Recherche et de Sécurité, Vandoeuvre-les-Nancy, 1988.

[26] STARK,].,PEKARINEN,]. ,PYYKKOE,I1 ,AALTO, H. and toppila, E. Transmission
of vibration from support surface to human body in the evaluation of postural stability. Journal of
Low-Frequency Noise and Vibration,10(1),1991:17.

[27] TANTAWY,T. Investigation technique concernant les vibrations de iérre humain dans le
bitiments CERS, Research Reports for the Ministry of Environment,France,1991.

[28] TANTAWY,T, Investigation sur la determination des paraméters de la géne par vibrations
dans les batiments CERS, Research Reports for the Ministry of Environment,France,1993.

[29] TANTAWY,T. Investigation en vue de la quantification d’un indicateur de la géne par vi-
brations de iétre humain dans le batiments CERS, Research Reports for the Ministry of Environment,
France,1994.

[30] WOODROOF,H.]. and GRIFFIN, M. J. Annoyance caused by railway-induce building vi-
bration to residents living within 100 meters of railway lines in Scotland, UK, United Kingdom Group
on Human Response to Vibration,Derby,1985.

[31] WOODROOF,H.J. and GRIFFIN,M. J. A survey of the effect of railway-induced building
vibratien on the community. ISVR Technical Report,No. 160,1987.

[32] YAMADA,S. ,SUEKI,M. ,HAGIWARA,S, , WATANAE,T. and KOSAKA, T. Psycho-
logical combined effects of low-frequency noise and vibration. Journal of Low-Frequency Noise and Vi-
bration,10(4),1991.130-136.

[33] YOKOYAMA,T., 0SAKO, S, and YAMAMOTO, K. Temporary threshold shifts pro-
duced by exposure to vibration,noise and vibration plus noise. Acta Otolaryng,78,1974.207-212.

10



