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In order to fulfill the environment protection affairs, to establish the
background information, and to survey the current environmental vibration
situation for domestic and to collect the countermeasures of other countries,
EPA has conducted domestic and overseas data collection and field
measurement of environmental vibrations as a reference for the future
development of vibration control laws and regulations in recent years. In this
study, the relating environmental vibration control law or guideline of
foreign countries were collected to formulate the regulatory measures and
the proposed control period. For the field measurement, a total of 20
transport systems were selected to measure the environmental vibrations
caused by the system and the points were outside the property of system and
the vibration patterns were analyzed. The measurement results were
compared with the relevant vibration control standards or norms of foreign
standards, as a reference to study the recommended value of the

environmental vibration of transportation system.
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In order to fulfill the environment protection affairs, to establish the
background information, and to survey the current environmental vibration
situation for domestic and to collect the countermeasures of other countries,
EPA has conducted domestic and overseas data collection and field measurement
of environmental vibrations as a reference for the future development of vibration
control laws and regulations in recent years. In this study, the relating
environmental vibration control law or guideline of foreign countries were
collected to formulate the regulatory measures and the proposed control period.
For the field measurement, a total of 20 transport systems were selected to
measure the environmental vibrations caused by the system and the points were
outside the property of system and the vibration patterns were analyzed. The
measurement results were compared with the relevant vibration control standards
or norms of foreign standards, as a reference to study the recommended value of
the environmental vibration of transportation system.
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% 3.1.2-4 F| &

P &4 (3E~)
EAR - $¥-% | $=2=x
ER EHR

L gm0 5 8 5% 2 40 4ok dF 2
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2004 | 2508 | 300%

AR5 HRE LN 19 GR 44 R g
EF A F RBHETPH L

1504 | 2008 | 250 %

BiE B A F 4% 1SO2631 k7] % 1SO 5349 & 7453 & i 4% & KS
2 An b RIRE > 4o f 3.1.2-5 475 o

% 3.1.2-5KS B ISO i 7L 3%

L)

Bk L4

KS B ISO 2631-1

Mechanical vibration and shock-Evaluation of human exposure
to whole-body vibration-Part 1:General requirements

KS B ISO 2631-2

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

KS B ISO 2631-4

Mechanical vibration and shock-Evaluation of human exposure
to whole-body vibration-Part 4:Guidelines for the evaluation of
the effects of vibration and rotational motion on passenger and
crew comfort in fixed-guide way transport systems

KS B ISO 2631-5

Mechanical vibration and shock-Evaluation of human exposure
to whole-body vibration-Part 5:Method for evaluation of
vibration containing multiple shocks

KS B ISO 5349-1

Mechanical vibration-Measurement and evaluation of human
exposure to hand-transmitted vibration-Part 1: General
requirements

KS B ISO 5349-2

Mechanical vibration-Measurement and evaluation of human
exposure to hand-transmitted vibration-Part 2: Practical
guidance for measurement at the workplace

4L %k © AReview on the Vibration Exposure Limits in Korea » Hee Sok Park » 2015 # > Korea
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(Royal Decree 1513/2005 » f§ #= RD 1513/2005) » #* 5 ¥ F % E 4p 4
mmmmmaﬁ», ‘LT %@i@ﬁ’mwg%tﬁﬁ»,@

B ¥ E G e P 5 2R 52007 &£ 10 * 19 p @ FLT Fetik 37/2003
2 * 8 R £ 1367/2007 (Royal Decree 1367/2007 ) » & a7 TR 5
ARG EERTEAFE DRI PR EEE A TSR
BriRde it F FIERE 2 A o AET T H403 RS2 £ 1367/2007 FR 65 4P
S NEFITEAN G

1

mly

PR B A M 2 140 T

()% ik
L9 3172003 2 2. % = i5 2 2 jdg 4 1513/2005 % =

ERERTIE

Limdodpdic % Rifp il fmde cndp et 2 -

2 Loy (3 8ciRde ) R ik & e 3 & T
TH®E =5 (dB)> #% 1 Hz-80 Hz

34R® L FlB A REEFRFIAL LTI
()%= %‘gip*ﬂ
TR 4pE Law * WERAPPINAEL B A RPEE A AT
2 dptk o

s}

EaBES
v,

(S
~=h
ks

el

SR AR R o

A2 FEF AT

(§+
W

Law_201gz;-
0

3-19 g e S i AN B



RS RFPE FHET P EL 414

"

a FL7 %#'J’%]‘?«
f—l—:%%iﬁﬁﬁf;; é_i 7 iljgzﬁ;_—%%& ’E}Zﬁ”??@@{‘%ﬁ;q .
(-)% =+ dRdr 2 2 il

@%3m%3éﬁfﬁuz\fh\H+éo * k2 A
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L iEAod 3.1.3-1 o

% 3.1.3-1 F#&=HLiE
EAF Law(dB)
a= 75
jillics 72
P;{;’FZE\‘ < it 72

i 1LEiR 4% 1SO2631-2(2003) > 1 Hz-80Hz - 4=+ 4k & %% & 5 10°m/s? -

2T RBPIEFF L 1 A4 FRZIUHIREFEA AT SR ] AdE e F U
HEAERERPIOCINE EFF ERUEUFRF PR RER ﬁf:&ﬁjwfﬁ"

SpEPERE A P R T PE-23 R R 23PE-IR P TR P PR 2 2 Bk
$0F AR E R S 5dB R RWPFRR G hyE e F —ri #7AgERIE 3 dB
PR FERERVEIIBRFE3 BT A A TRE

AZEHIPZAERBEFAE - AERIEF 6 B AT EA T EES L - B
BEHL KA TR E o

5. i?lﬂ” BER X RE Y ”""fﬁ*"fﬁ T2 EREEE > ERRFEFEDIL S e (kT

BT) o 4ok B2 24T RIRF S 2 RIERFEFTZ 7 ok BRIE 0 LRIE Z $0T

e w,i (1) (SLOW) e o

a, () = J aZ, (t) + a2, (t) + a2, ,(t)
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32 W ERR Y i kE g MRk RFEZFL
FR

ERERAELREIAIRPAAMEE TN ERERN T 0§ BE R
FREGNZAF P AHELKRFES L AP FRFTHR R A
]_3:]\4;:1_;—;:]\53 FI-mE v FE SR ESJ 2 F P R ER
FR o FlR R RS IS0 2631 1T 5 S R AR TR T
Boaom IR ARR AHAE ST
1 LB
7 B DIN 4150 4 7| a4 42 A p k#2355 2 /2 > @ DIN 4
150-2 (' Vibrations in buildings - Part 2 : Effects on persons in build
ings) RIEHZEAY TR 2 2 REHZAS P L 2B F2L37R
2o HAPMZE R EACE 32.1-1- 3 22 kP B E PR AF AP
PR AR FEGPER RREG B OMRS L A A &
AN EJLS 0 FRFTEAF 2 FFTR o ¥ DIN 45672-1 1 2017
( Vibration measurement associated with railway traffic systems - P

1 y
-

i

art 1 : Measuring method for vibration) R 7% 4-¥H485 2 i % SLiR$
FIr2 BRRER 22 AP F e FRIERE 2 s 2T HE 2

"%%ﬁﬁ;}'ﬂ\#ﬁ,}f ’6 \&‘fﬂ}]ﬁiio

# 3.2.1-1 g R &= H* & 3% E (Guideline values for evaluating human exposure to
vibration in dwellings and similar spaces)

KB % 3% it
55| p R (i

Au Ao Ar Au Ao Ar

[ERpE A 0.20(0.15%*) 4.00 0.07 0.15(0.10%) 0.15 0.05
AERER 0.30(0.2%) 8.00 0.10 0.20 0.20 0.07
AEBFER 0.40 12.00 0.10 0.30 0.30 0.07
1%F 0.60 12.00 0.20 0.40 0.40 0.15
AR1IETR 0.30 6.00 0.15 0.20 0.40 0.10
AR ‘S\:iﬁ‘“ ’li\'f'gg ) 0.10 3.00 0.05 0.10 0.15 0.05

AL EA = G IOE 22pF AR 2BINR S 6/

DA, 4 KBS RS Ao LIRS 0 A, 4% 5 -

3.(%)% i 5 KT gEF T REE T |0 S H 2 Ui -

43R PO AT LA (AR ) R

SH R G 2 il AP AL ER 1S5

6. KBFmax » B % =85 28 > KBpy 5 FFRF Se f {5 2. T odRds = &

TAu 5 FFE s Ag 5 FPUE AL Ap 5 KBrmax 22 W 278 5 Ar 5 KBpr 2 W #2018 o KBrmax<Au
£ ﬁ%iﬁ FFB% ; KBFEmax>Ao %%ﬁiﬁ@’fé‘?m Ap>KBrmax>Au B 2R 35 8 KBrry> H % 30 f"/
BEPERPN KBE L @& > KBer 5 RPN 351 > F KBrr<A: B 2%3R% A 2B 'L E o

ot 0.18 , 1
8}”’-19-1. 2 )(\‘ KB = / 7 rms(f) KBFTT - WZl KB%TIZ
J1+&)
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iRy p 24k

B = d
Lgd-¥

U] ek 3.2.2-10 4 ¢ cud k@ A

2o ) e = > 2 >,
WL AR S o

T g B & Law i d(10°m/s?)
Az E ~ %90 pRE B ~ R/
75 dB
i ok hiz A R (ISE-IER 7F)
RAeR A PRSP (7RIS ) 80 dB
HUFEr R - 85 dB
F 4L %k © Orientation No. 9/1997 Low-frequency noise, infrasound and vibration in the external

environment > the Danish EPA
3.2.3 &
RPN G EGRAZEAFPE MM SR Bk g

AS2670 (1990) 2 4731 » hod 3.23-1+ % ¢ 2 455 % i 511 4 473
REa oA SRRSO S RS ?’%Wﬁ%ﬁ#ﬂu

BRL S 5 2 g R 0 R R R A
SERRE R S AR o

% 3.2.3-1 ;B IRH ¥ '&1E & (@ (Criteria for exposure to continuous and
impulsive vibration)

RMS ¥=# & % (mm/s)
- F R BRFilde2 Jed
+ K, 4 B =R
ERR P (P 16} Pk 8 ] FF) (- % M4 Bx)
£ k& £ ok E
R T = T
. /7% . . . .
AR RES) B/ 0.1 0.3 0.1 0.3
. 2 0.2-0.4 0.3-0.6 6.0-9.0 18-27
G2 AT >
£ 0.14 0.42 0.14-2.0 0.3-6.0
PESE P/ 04 1.2 6.0-13 18-38
1ie% P/ 1.2 3.0 9.0-13 27-38
:r ! RMS % Root Mean Square °
B RTe ATV IRB 2 p RI%T & (Department of Environ

ment and Conservation) 435 ¢ ¥ 12 i F 51 44k d J2 i
e s R KA s Hera] (1R (ii—) YiE) 2 %% (1 ()
EH ) 2000 E 0 BT ATRER S 2013 & > %3 ISO 2631-1 ~ ISO
2631-2 2 BS 6472 % 445 ”Bﬁk'}i EEyx > (Work Cover A

322 SRR E L D

I A




BERREEE FHE PPV

uthority under the Occupational Health and Safety Act)”4-¥}:d § 4%
B BN RR B A T AT E R RS F RS
B3l AT E R HER LT (WFBRLE - HFHI%RE )
A2 H ~FIESF S L EFHE o

RS G F 2 BRI REE RN R
FRARFEL (o 1) RS R Gy (102 4))
TR do i 2P BRS¢ ) 12 ANZECC (1990) it i3

;ﬂ‘— [—F‘, o

PRFERZS T TREIG T 10 REFER S8 103 (R
PEFTREm AheE B (Zgh) 2 48 FAde 5 4 Hz -8 Hz > ¥
Wi R (X#hZE Y $ih) 4 F 42400 5 23> 8Hz » ”F?ﬁi |*2iE 5 1 Hz-80
Hz 2P| o & $g %2 4kd g F1H# 4ok 3.2.3-2 #7717 o & 3.2.3-3 2 4
323 4P| 5L A FH -2 2E o

#3232 BHire S fEri fiRE 2 R REUE (1 Hz-80 Hz)
(Preferred and maximum weighted rms values for continuous and impulsive vibration
acceleration (m/s? ) 1-80 Hz)

e . Z(m/s*) Z& Y(m/s?)
=¥ 57 3 % 3P 2854 i L@ i e
J/EJU,@\;' T N
(riprs A H R EET) pRE/RE | 0.0050 0.010 0.0036 0.0072
. p R 0.010 0.020 0.0071 0.014
N 2 B U"L d&% A
i /2 e B 0.0070 0.014 0.005 0.010
YRS R/ R/ ET .
Vil pRE/RE | 0.020 0.040 0.014 0.028
1Tz PR/t R’ 0.040 0.080 0.029 0.058
;I},é Fe N
ez AN B RES) H iz 0.005 0.010 0.0036 0.0072
P p R 0.300 0.600 0.210 0.420
o , B >
i = B & [ 0.100 0.200 0.071 0.140
PEN R/ RIFET .
in B Hr PR/ T R’ 0.640 1.280 0.460 0.920
10FF PR/ R’ 0.640 1.280 0.460 0.920
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% 3.2.3-3 BHiTa

w iR

exposure to continuous Vibration)

& (H = §& 4% @ ) (Criteria for

- o v ik B (m/s?) i# B (mm/s) %% E & (mm/s)
i Tl R [ Bim | R | Bid | L | B
ﬁ(ﬁ,@;‘ e N
_ pPREF/% | 0.0050 | 0.010 | 0.10 0.20
(4 ez & 0.14 | 028
s i 74 dB) | (50 dB) | (100 dB) | (106 dB
PR (74 dB) | (50dB) | (100dB) | (106 dB)
0.010 | 0020 | 020 0.40
o 4o P 80dB) | 86dB) | (106dB) | (1124dBy | 028 | 036
S T (00070 [ 0014 | 014 0.28 020 | 040
| (77dB) | 83 dB) | (103dB) | (109dB) | :
. IPm/E]| 0020 | 0040 | 040 0.80
AR m | 86dB) | 92dB) | (112dB) | (118dB) | % L
. | P®/&] 0040 | 0080 | 080 1.6
1% 1.1 22
| (92dB) | (98dB) | (118 dB) | (124 dB)

R RBCE B AN AL € fo2 i F R

% 3.2.3-4 BMET

TR

ST g £

P TR -

exposure to impulsive vibration)

2w i BrirF iRd 'UiE (H =43 @ ) (Criteria for

5 18 o i de ik A& (m/s?) i# B (mm/s) % 3 B (mm/s)
T o i 4 i 4@ T )
ﬁll’}g‘ Fe -
ot ey | P I (4aB) | (80d) | (100dB) | 106am) | 014 | 028
HEREZT)
0.30 0.60 6.0 12.0
G e PR q10dBy | (113dB) | (136dB) | (142dB) | SO 17.0
N - 0.10 0.20 2.0 4.0 2 e
| (100dB) | (106dB) | (126dB) | (132dB) | * :
. emim| 004 1.28 13.0 26.0
ARES | (116dB) | (122dB) | (142dB) | (148dB) | o0 | 360
. e E/R]| 004 1.28 13.0 26.0
- | (116dB) | (122dB) | (142dB) | (148dB) | o0 | 360
L EMECER AN A g fo (L F R IR B X B R o
324 B¥ 4
@%ﬂ&%A%%@&@ﬁ%m%%%%dwtiw%ﬁﬁﬂ

iR =T > 2 (ONORMS9012) H p
i—/‘:’%ﬁéf“';ﬁ‘xﬁ\.h T T £y

B E %o ek 324-1-

v

AN

A BT R RE

er}g ’-I—.I

rakgﬁﬁ@Jﬁr%w%%J
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BREGRFEZ FHF IV EEEFAT VR

% 324-1 B EE=F S T

SR FER 2 i

- . " dB re dB re

B2
# 5 mm/s> 10°° mm/s> 10°¢
m/s? m/s?
, PR 1.65 64.3 0.85 58.6

RLF o Fln -

TLF ¥ R 1.59 64.0 0.84 58.5
WEAC R H A% %% PR 22 66.8 1.12 61.0
Ll o R 1.59 64.0 0.84 58.5
B AR REBCS | PR 22 66.8 1.12 61.0
HECL 2 H R 1.59 64.0 0.84 58.5
B0 AGIEREA | PR 2.2 66.8 1.65 64.3
N RS R 2.1 66.4 1.09 60.7
e el BN 32 70.1 2.2 66.8
B xR T 32 70.1 250 66.8
, PR 5.0 74.0 32 70.1

PR foRir o P
Pl fork AR 5.0 74.0 380 70.1

I PRREEL IO IRT 0 RFEEL BT 22T P 6P
325 £ F

FRP O REPIEEST X222 R
MRS ERRE ¢ d3F

%i‘q CIPE T Y A B Uk BOEE kLR H b f’rpﬂ:‘ A ;pfi,;
—"z (Receivers) 44 ~iZ2 A H % X o cddkd §

IERET TIPS %“f’ﬂmﬁffé ﬁﬁ*m'T
’m%ﬁﬁw*jﬂiﬁﬂﬁﬁﬁ€%%’%ﬁﬁﬁﬁﬁiﬁ
A A R e FF R ﬁxfw«@%?r/wﬁm@
FlomkB BT ERAGHFR -FRZTLAE M 48R &
i ﬁaql #% (California Department of Transportation Division # # CAL
TRANS) *t 2013 # 9 " g FHR& AT & 0 I ﬁﬂi"‘l
= 4n ¥ 4 p  (Transportation and Construction Vibration Guidance
Manual ) °

EEREIRE N S DE o H A e AR % P
I[SO2631-2 > #rd> % 4vig BE* 10°m/s’> e £ H 5 dB o
PHEGEAPZRE cHRFZXF A Z - 02 - FIFEH
ZIRE 0 ok 3.2.5-1 977 o HIW AR ZE A R P E AP PE T R
A E A REE O AR B R (ins) TR FEHAIEL

AY)
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T oee
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PPV 2 22 FHRET > TR LA L HEFIEERES 2 4pk 0 &
W AT SRR REET @ FRFSPBL I s @ﬁa?],i‘s
MRS A BB B JRR s Y @ R 10%in/s (1 pein/s) >

RMS & % 0.0018 in/s 4p % ** 4R & i F & % 65 VdAB » 354r £ 3.2.5-2 -

% 3.2.5-11S02631 =L %

EF ## % (VdB) w2 A (RMS - in/s)
I (F) T % 90 0.032
o 84 0.016
iz 78 (P B) /75 (R RF) 0.008
¥ I 72 0.004

F#L k& : Transportation and Construction Vibration Guidance Manual > California Department of
Transportation » 2013 & 9 * » U.S.

23252 AR RIREB DR LFT RS RE
A it 48 R gR B R T

PPV (in/s) 3
3.6 (at 2 Hz)-0.4 (at 20 Hz) EE
0.7 (at 2 Hz)-0.17 (at 20 Hz) i Ty
0.1 5 7 | A
0.035 R
0.012 i peRs A 3
AL EEHEBERI WL AR
PPV (in/s) B %
0.4-0.6 # iy
0.2 fia 4
0.1 B 45 4R
0.08 B RY
0.006-0.019 B
e 4 LT @R ¥ A R
PPV (in/s) B %
2 BE
0.9 5 7 | v
0.24 R S
0.035 Argpr 24

F# k& : Transportation and Construction Vibration Guidance Manual > California Department of
Transportation » 2013 & 9 * » U.S.
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1 t“'—/?::?\i ﬁj/éﬁ%’? Bb [J__}.— B iﬁ_l/ ix% T‘I
y RABMBR X 0 £ 3253 L7 FERZ B

dpal? B2 LEFE RS BP0 4 Woods (1997) * NC
HRP (the National Cooperative Highway Research Program) Synthe
sis 253 w fa#g 3]0t 2 Woods and Jedele (1985) 2 % 7 #icdy ¥
EFEZROn E 0 4ok 3254

#3253  AFEFHFHRE X R 5 alF] # (Guideline Vibration Annoyance
Potential Criteria)

£ A ke PRV —
e8I R @ /BRI
P 0.04 0.01
2 0.25 0.04
% 7 0.90 0.10
B’E 2.00 0.40
AR Ay 8 - B2 § 8 4 aoRAL - AV G Aot R SR P -

= PR %k © Transportation and Construction Vibration Guidance Manual

» California Department of

Transportation » 2013 # 9 * > U.S.
23254 3 2 HERER P S0 @
Ty s o) niE
2L R = B
? 3 #HE | WRIRE |+ E@
LS
38 F IR AP 9 YA
Class | T TR %i\%’éﬁ@(é}i{_ 14 - -
TP ES i}f»j&)
(B
Class II F)~F) ’Fﬁféyk’i ke ’F‘r;}z&':} SEET S 1.3 1.5 1.5
Boit# (7 4EES #240)
I S
TRB - RE)CRED KA
4
ClassTl | "y gz (g vggsgg| L 1.1 1.1
Axf M2 BR)
THEE
Class IV | P A & AT B £ (B* B | - -
Bate)

7 4% &k R : Transportation and Construction Vibration Guidance Manual » California Department of

Transportation > 2013 & 9 *

» U.S.
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BB REFEE EHIF I E R 5134

k (F
’J‘—f"‘

" CALTRANS dp & ¢b > 2 R0 ? LA
ederal Transit Admlmstratlon »FTA) 8 3 i w5 &2 4R cnf
LY LA 2 ERARAL B ZERA R g IRD (Ground—Bor
ne Vibration * GBV ) 2z &8 4% E - 25 %] | Bird P85 s ¥
BLER e FB PSP HRRE LR Y
i R GT A 2 B ek gER B S ] 3 2 7
MR 2T egd 3 A BN 275089 Lpulrd R EEE
drd 3.2.5-50 £ 325-6 5 A e L i StIR Ry 6 ERIEHL ©

% 3.2.5-5 % 3 %k d & & 'L {E (Ground-Borne Vibration Impact Criteria for
General Assessment)

\

ﬁ\"‘ﬂ

bl

ES
o

¥ i+ VdB GBV ¥ 5% % (VdB lp-in/s)
/,’ /i /i
ERP T FE FE L R
il 0 S} LT e BA BTN
#pHl 65 65 65
BpH 2 72 75 80
w3 75 78 83
EILEFEEVEL  HhE AP LR - RFARETO N LR E R o 3L RS g
2FEREFL EAF AR - RFRA 052D 7047\47%711— DEA-STE 3%

4

s 4
3E g4 R iF,A TFA RREARE R 30 ZFR/EBE 1 o LA F 4 FEeh
BB Br L Mo

AR 0§ BRSBTS

KR

KK G

ReIEP P ZEHwantB vV &L ok o
f L % ik FAT » TRANSIT NOISE AND VIBRATION IMPACT ASSESSMENT 2006

# 3.2.5-6 % Ip ik IR dRH e R IEAE

s ek R A

o @ F¥tiRE AT

I L N Ay ey
% i 47 PO E © RlE B2 FEAR(TD)
| B s 2 w3

i B4R 600 200 120
P32 AR R 600 200 120
=i 450 150 100
PiEFE 1R 200 100 50
= 1 3P 100 50 -

F# %k : FAT » TRANSIT NOISE AND VIBRATION IMPACT ASSESSMENT 2006
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% 3.2.6-1 & * J1¥= ¥ 1£ & (8 (Limit values of weighted acceleration according

to UNI 9614:1990)

3 2w (z Ph) KT e (xy dh)
ERY e isdRdede | Ao is R de ik SR AR i SR AR SR
i# R B % Law 2 B 73 Law
) 6. A& aw (mm/s®) 6
aw(mm/s?) (dB re 10™ m/s?) (dB, re 10™® m/s”)
TETHE 5.0 74 3.6 71
. e 8 7.0 77 5.0 74
12 %
p R 10.0 80 7.2 77
FENE 20.0 86 14.4 83
1R 40.0 92 28.8 89
P At = TREIGLY 2205 R 21D S TR
327 =
RS HE AL N LR AR B PR MR R
il (F ol oAd ) RBpEAFZEFEGRRES S BEE

(ClassA~B~C-D)>

E:

BAEAEEF L2

PR E4cE 3271 F

2 A gﬁkﬁﬁéi EARE DR R B R B AE AP N2 AP IEt
§ X - TAR RS R *&Cmaﬁimwwaﬁﬁfi 2
FIRE S Y R GATEZ R %é@ﬁ¥, PLiER BT 2 A
f7F 15 %47 ¢ ';':E'J%E,'l% cF B DARFEFPPEZZRE
(9% 25%2 = ¢ 2 F3RFBE) -
7 3.27-1 I ERE
(Guidance classification of dwellings with the upper limits for the statistical max
value for weighted velocity and acceleration)
P= B 57 ) FxA % B 2% C %D
4o i {8 2. dB re dB re dBre dBre
B4 4rde | mm/s | 2.54%10% | mm/s | 2.54*10° | mm/s | 2.54*10° | mm/s | 2.54*10°
# R m/s m/s m/s m/s
Vw,95 0.1 71.9 0.15 75.4 0.3 81.4 0.6 87.5
be B {8 2 , | dBre 107 , | dBre 107 , | dBre 107 , | dBre 10
b iE mm/s 6 /2 mm/s 6 /2 mm/s 6 /<2 mm/s /s
it & 3.6 71.1 5.4 74.6 11 80.8 21 86.4
aw,95
AL kR 1 NS8176:2005 > Vibration and shock - Measurement of vibration in buildings from landbased

transport and guidance to evaluation of effects on human beings > Norway

3.2.8 B2

BEAHZAF P 25 FRTIAMIET TR 2 2 (SS460 48
61:1992) #-drdozRiEAs 33 BEL (P BFIE - FEFH) M
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P\*ﬁr%\'328-lo;¢'ﬁ_’4§’~g STRAE i%;gf_%,u TH o T (5 B
&R SR (SS4604861) mé@ LB R 2 AR

NAPMAREERE > APRN Fdo R 3.2.8-2

% 3.2.8-1 3 & J=#%2E 3% & (Guideline values for the evaluation of comfort in

buildings)
E /3 SR~ vOETE B T3
v fE S B < dR mm/s VdB mm/s VdB
@ EESE 0.4-1.0 83.9-91.9 >1 >91.9
e TS Bk dRES mm/s? dB mm/s? dB
deig B iR 14.4-36.0 83.2-91.1 >36 >91.1

_ﬂp@ ka2 ,f}gf,q °

m

% 3.2.8-2 L RITIGE E R B E R E

e iFE dvik B
=R kE = =
Al mm/s VdB mm/s> dB
Friz g ! 0.4* 83.9 14 82.9
T &gz 2 0.4 83.9 14 82.9
M EE S 1.0° 91.9 36 91.1
LAz P E > WF > FEST
2. 7% (22 F¥-6 H.%)fiz ﬁv%‘*@f_ G B 'ﬁ ET Al
3. (22 PE-6 PE) A PfA % ﬁw
4. % FQ2PF-6 F)R e A4|(Be g VEX)E £ 0.7mm/s o
5.7 (22 PF-6 PE)T 3 e U4 (B B T )@ 1 1.0 mm/s -
6. % (22 PF-6 FF)PA 3 A (3 B V&£ X )E 1 2.5 mm/s »
3.29 & F

ERHCRF AT AG AL L BRI RS
2307 BS6472 (A M2 Ap LIk 2 28 4% 1SO2631-1)~
BS 7385 (#=#+ € ipliEik > iz )~ BS5228 (¥ &3 4r4]) 2 BS6841
(AR R d2 B8 > %% Wy, (1Hz2Hz 2 xy #hsc ) 2 Wy
(4Hz-125Hz 2. z#h4c i )) SAPMEET 2 5 218 5 G4 ¥E A
Pk b A 2 i (TR 0 BS 5228-2 (2009 & ) % ket
kR 2 REITA] TRIERE FR DR TR T 245k B X
B * 2. PPV > 404 3.29-1

%otn
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% 3.2.9-1 &= F % % Z¥(Guidance on effects of vibration levels)

F# % 5 (H = mms?) BE
0.14 FRHENRAEZRET €7 B L ARMIFFEE o A
' R R R E L o
0.30 CBmB T2 -
R %PT? iog AR R AER 0 B F AL
1.00 A
2 e VLR Ak -
10.00 BiELELRERE

TR kR ¢ BS 5228 :Part 2 : 2009 > 2009 £ - UK.

3.2.10 i jF

TWERFY é$gﬁﬂﬂk¥#7éﬁ# T AR M IR 62T
B ipthdrd 3.2.10-1> 2 7 Al 2 A2 5 Vi (Ls) 2 4p1% > A3 5 Vper
(30 £+ iaip#a&%“*é“’%@ =) 2 dpik o 4p M AR A 4 0040 B
b E 4R DINAISO-2 0 3 & AP R R 2 MBI RN EAS
ik i J AR o

% 3.2.10-1 Jj7 jF 3= %+ {8 (Reference values for the assessment of vibration
in dwellings and similar buildings)

e e A * R
i._ A éﬂ_ﬂ—
1 =RBE Al | A2 | A3 | Al | A2 | A3
TH | A R G AP 02 | 08 | 01 | 02 | 04| 0.1
GR KT sy s oEger | 03 | 12 [ 015 | 03 | 1.2 | 0.15
e 0.1 | 0.1 - 0.1 | 0.1 -
ATH | s i s G AP B 0.1 | 04 | 005 | 01 | 02 | 005
E
1; BT oyESE e | 015 | 06 | 007 | 0.15 | 0.6 | 0.07
3§ B 1 (e 01 | 01 | - 01 | 01 | -
CLpR4pt = 7pEReR Y 19pF s Fdpat 19pFRaL ) 230 REAH Y 23 EAEP LS
7 P o

2.5% BT TH B 0 BREFITE
3A1 A2 A3 28 = o

3.2.11 * &
PR 1988 & 12 % 10 p kB HF B FE %)%‘B‘r”fﬂ—g GB 10
070-88 % 5% F & ﬁﬁ?/ﬂﬂ =% GB 10071-88 2 ¥ % (75 H =

» “fﬂ?ﬁﬁﬁ%ﬂﬁ’“a°
%ﬁﬁ#ﬁ@%%iﬂaSm%@uwzgﬁz@%ﬁﬁ’ﬁ
PERA T RS A EULIUL 6T BEHB T2 e
B (- FRPMREGERL T L L REIRE ) RS (2
FREBERSELLRAESR) 2 RRES (A K E YD
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L RIER LB ) 2R E it %r’ﬂﬂﬂﬂﬁ*Liﬁ
PV REZEEZEREE 10 dB RFRF VAZEEREE 3 dB-
B et 3.2.11-1 #F7 o
% 32.11-1 ¥ 7 b % F R H 8 @ (dB)
i dB E*FFEE iF RE
BAAG 2 65 65
BA s 2% 70 67
L Bw 4 AT = .
REE A RLE -PESCHE 75 72
1#%6 e 75 72
Qig J—’\‘x' 22 s - ,‘I
i 277 Ehik Lk > 72
Wiz A 80 80
EUIARERP LR R FR AR EVRIESR T
2ERIE L LD 2 ph2 b o
385 fL 4R BB S AN 2 T ol -

4.7 b 10 w2 & ikt IrdE T iofc o

5.@#&%&1‘44? RIBER IR R pRpE B > B VIR A AQE 5 F) 0 HRIE <3 1,000 o xou
Lvl0 % jpliE

6ABEYRE 11 F X F| B B2 Bt B R 20 KA E 2 TiaE LORE o

7.4=854cik B £ VAL=20log(a/ag) > ¥ = dB -

8.4vik B ap 5 10°m/s? o

WY RE A AT %95 GB 10070 #7357 %2 ¥ 4k
ﬁ#’$&%%w%\9§?£i%h¢%Ti
CH6 ¥ 7 &ird 3o+

6.1 - f& £

6.1.1 ¥ 451 IR F fro = 24k S R4S # & GB 10070
fe JGI/T170 #p R*eE & & o

6.1.2 ¥ 4AE S R E R E & LR B kIR A
bR AT 2 R IR PR E I 14 6 -

6.1.3 %7 MELRFAZEE {07 ‘Vﬂm%a@ sd B Gk
Bopl 2 eh? B R RREE E (CMA) s 4 PRl 8 2 4
Blzpan™ FEE > RBIFRHFPIE S FFEE GB 10071 a3 2
RE ST RRPEDEFL S AL

6l4%@ﬁ%#%’%hé BRI R B AT 5
A 5 32 #mg W2k B RERwFATR PR T2 S Y] 178
A REEKERRE R EZAFPREFEN S
BTRR o

6.15 REIH B RBEIH T vEALE
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BB RIFEE ?#Eﬂ' L%gﬁkﬂw)L%

7 % 38 Pl e o
6.2 ARy E A BB ER
6.2.1 13RI B S Z AP M A R RY E A G
i E& o L& 32.11-2:
% 321122 BiR s cha &

Bt ZjRE AP 5

4 ~ 45 % (dB) [5.10] (10,15] (15,20] ~20

PR A B | B RS | P BRI | B SRR | BARR R

622 FHIR{FEHEIIHBFFALFLEZ ARFEEFFEEE > £
32113 3 1 81 4R 5 ikp 3 PR AR A 5 ¢
% 3.2.11-3 ﬁtlﬂzﬁkﬁ«ﬂﬁ 5 g 3

5 47 E
%%jﬁﬁ& <3 [5,10) [10,15) [15,20]
PETFRT| 7o Lo mipmagos | 8 mipamig s | pokianty s

623 R MEFRFW X B DEFRS R PR EBH
e Z FRBAPEHE » 2 (dodk 3.2.11-2) et "iE e IR
FIE AR (40d 3.2.11-3) mE_o

6.2.4 iR £ A HFE TS 0 T HPR HI 453 ¢ IR 2503
PR BHEREEL T AR DGR AR UR RS
& oo

6.2.5 P FIRA W PERET BT FE
- fr = SUBATHR T ADIUE R T B AR = B 0§ TR

2P 2RTEREPPE FIRTE RALDN 2R R R D2
NI RREEMABRRAYFEAE AT FT T R IM
RO ERPGE R AR S TS RS K
- MBS T AR RREPM TR - R
IR T AR - RRAPN R R AN 0 H
Tt BATE - & o
B AR PR IRE T R SR R R T L
SRR~ B RE TR o
~RERHEE R BRG] L EFEE R Z RETERE R
EERFORERERGEL FRP RS PR ZRER
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<N BB S RIARFEILT A 2 RRORBZERF
TR R AR AR E A S L RS (R
REZEASF T - BFEHRE I B L mHF AT
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PARARE 0 MR PUEL ek G RIEFL BRE S FE R 5 R -
MG i SlAc2 g dRES R PlAp B g I H fifjﬁg .
[SO2631 i& 74= - "LiEfr NFS31-010 & {7 ke 5 LB ¢ #123% -
TR PG AR TR > Ao RS AR
3.2.13 1SO

5 -9 1SO 2631 1974 £ 2% » P R A8 L > P irdcrupE 2
i, H 53 1985 & ~ 1989 & 4 w2 F 1SO02631-1 % 1S02631-2 >
E"%‘,L-@ 1974 #p F 0 S E PR A AL N X DIREFE
Preng 2 2205 3 2 o LT A u] ISO 2631-1:1997 %2 ISO 2631-
Zm%’ﬁiﬁiiW@’{{@ﬁ%%%@%~%§\@%£#§
JET AR e B d BoR E B R A MdRE AP M 2 R TR 53 ISO
%M’gjﬁ%“*%ﬂmﬂr’<ﬁhlﬁﬁ1mmiﬁ$ B
ERCE- e f%—‘g P iEGRTE T 0 i 1Hz~80Hz A F = B A 4c
T g 5 P 72 20 BRI o
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ISO 2631-2 %4 ¥ 81 ~ g P foiy i > L JRde g P
,z’#p*‘?@#— 'f}%ﬁ”ﬁ‘ M EXARR B 'ﬂ%°'§/}.§mﬁ§3
I =

— ¥k s Fpgp s 0.5Hz~80 Hz

— $t# B 5 0.1 Hz~0.5 Hz

% ﬁ&Awwv;m&ﬁﬁﬁg’if#ﬁﬂlﬁﬁﬁwﬁ%*€ﬁ
A FOHROTIE AR cHRBERR T LRI AMBEEN X LG B
%i%%ﬁﬁm’«?ﬁi@A% BEFI R AR ER > H L

LGRS S LR AR R GRS S AL
EAA DR IR AL L BRRE 2 AR AR R iE
BRI BRI R G AR AL R SR -

180 2631-2 P ik 442 fo 4+ p chdR$> (1Hz-80Hz) 2 #h1F o 1k
”mAW%@%@ﬁ%mmibﬁﬁﬁﬁﬁw%mﬁa*%ﬁﬁﬁ

ek RTH BRI R 2 SR BRI BRI E ko
TR 31 Hz~80 Hz 4 5 = B P o 5 4o i i W o Bt 7 5 fF
Ff 2R EREAY (BB LAEFAR EROELFRS > @
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Efeip 7 X + 4f iR #Brﬁgm#"ﬂh 5 R ?K@ﬁ%wﬁbﬁ—ﬁ
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3.2.14 MARRIARFAMNEYT <

2 - N R T %%#BfﬁgvlfbmWComollyfﬁ £ (2016 &)

SRR iR HPoRp ) & Jlﬁﬁa\ﬁét -3 R B A
ST B R BTE R A R ARERE U A 5 2 BT 4 u
BB B TR (PR ) F AR T EATE R R E Rk P R
n448%\,13ﬁ38%’%wa.441%0%@32m1oﬁ%
FRA D (Gldesdmnd ) 27 22 PERA Rl FImRT 36 %
%@@ﬁ@?ﬁ@@%ﬁﬁoaU$az%p4ﬁ@* PR B
T2 %k Az B B o 3T B B ABEL > WA Z BHEL L HY A B
(767 %) A2 d"UE > @ B ¥ — B (T 33%) 427 Sk
FUE T N EA DG RS RBRA G - B(T33%)
AT ] o 4oB) 3.2.14-2

10%

Overground Lines Underground Lines Bndges

F 4L %k : The growth of railway ground vibration problems — A review » David P. Connolly et
al. » 2016 & > UK

Bl 3.2.14-1 #uf ) fE 553 F A v
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High Speed Train Conventional Train Rapid Transit Light Rail Transit Freight Train

7 4% kR The growth of railway ground vibration problems — A review » David P. Connolly et
al. » 2016 & > UK

B13.2.14-2 7 b & fidRds 2 Bk g4 F A0

B TR IEG R A L auE B4F ) 1345 ( Federal Railroad

Administration, 2012) ¥HZE A F 27 A% o Fli aF S LAY T R
2 - fhiE AAEA] éfc';a’éa\b“ L3k 5 %0 100% o A7 5 5 TR A% 12 4
(% 248480) F 96% 5 w244 o B ipr a2 44 (53
) R4 62 % K %Eiazlé deE Ay (% 1 fa5) 5 16
%i&FAFT o ¥R - BRAARIFY G “BRER Aobrf e AR
R ARl o ik bR 32,143 ¢
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100%
g’ 80%
§ oo
Yo

2
& a0%

= .
o =i
Special structure (e.g Category 1 (e.g. highly Category 2 (e.g9 Category 3 (e.g
recording and tv studios) sensitive buildings) residential) institutional)

7 4% &R : The growth of railway ground vibration problems — A review > David P. Connolly et
al. » 2016 # » UK

B 3.2.14-3 2 Pz Ry RpA g A

3-37 IUER R E R 0 P



BESREEE FHFEL P AL 2P TP

LR RIE B L AR TS T B A e X 2 100 %
A& 8 fARRRKE S A 0 1 A% (ballast mats) 2. 5% 5% i &
(floating slabs ) 3. H i #rzkirusg 4] ;¢ (other special trackforms ) 4. 5&
H joit 5. A 6. & %4k #1 (Continuous Welded Rail » CWR ) %

L 21—

7. e AL (tyre aggregates) 8. F R 4 d o TR F 2 35 B

Att ho BBl 3.2.14-4 A1 o § BRI RvE "Sfuf B T 0 TR R
ﬁafﬁi%fﬁm/—uxﬁé«% S g A F*Jt\mﬂ;’ 'As!_%: ERE ey ]“’L M
FIAE o EhERFRT M g RES R RRY T4 ,M:' N
2 eT
\sz F] B °
40%
35%
30%
a}?i“o
3
E 20%
§
o ..,
15%
10%
bf"“ I
0%
Ballast mats Floating slab Special Resilient Resilient Tyre agregates Building Continuous
trackforms and fasteners supported ties improvements welded rail

track insulation

F AL %k : The growth of railway ground vibration problems — A review » David P. Connolly et
al. » 2016 & > UK

Bl 3.2.14-4 7 i dr Kok s3bF A v

i i Krzysztof Robert Czech (2016 # ) » 72 7 if BB & %8 4] 4o
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F- A RS AT B R AR 0 REOE S BB P KRB 2R
SR A& G 1 Hz~40Hz (¥ - R FIE4 & 4843 1SO 2631 4
B)ed ARPFREEHEE D B {180 B R A
% 75dB~85dB %2 70dB~85dB - 1 & £ B A3t %

RER RIS > RRRES RS IR TERE -

REAF 2 R BRI PN F o ST FEREE G )3 P I
w2 3R E F o ARG EREE T ok 3.2.14-1 0 2 @ TkE
HES -l R T2 EdrEd 2 4kd 0 7 5 F R I“w%f’?
2B det R FAZALZR 0 S S ERFATIRGE T FF
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LR RIE 2 G HRE

RN R LA # 7 LR 5 ph TEREEY $ 5
B AR e i:g;gié;zzz S TS TSRy SR A 1 Hz 80 Hz |= dhér (x,y,2) » Bodo % $R152 = o MR A 7 12
iE R Heg 2 RB R RIE S 2 R B R~ P AR 1Hz-90Hz |Z #h > B % s 2 3 = 75-90 80-95 ZIE
p A P AR A2 1 At ~ e diiRe 1Hz-80Hz |Z #h > B % Jodr 2 3o = 80-90 75-85 1Ry
7519 i:g;gi;;zzz I E S RTINS SR A 1 Hz 80 Hz |= dhér (x,y,2) » Bodo & $R1G2 = o 72-75 7 11
AS 2670.2-1990
Transport Noise Management R i“'#&fﬁ EHp B G ¥
bR Code of Practice Volume 2 — s TF B i 2 e . 1 Hz-80 Hz |= $h+ (X,y,2)%c 3%, 2w ih 2 dp ik N
Construction Noise and LR =
Vibration(2014)
B g ONORM S9012:2010 o AL 2 ERERTZE SHkd)| Hz-80Hz |Z#h > A RPr2 = 2 61.0 58.5 2 i
#E DIN 4150-2:1999 P A 1Hz-80 Hz |= $he (x,y,2) 4 #5° B * fi Hidptk Hisdptk *
FEET UNI 9614:1990 Eh A R 1Hz-80Hz |Z $h > X JRdo2 3 80.0 77.0 5
17 SBR Richtlijn-Deel B(2002) [ 4~} 35 85ip] & 2 327 47 5 1 Hz -80 Hz ;;f’ Zig(x’y’z) PR xRy R ERTE . ERE 25
bk NS 8176:2005 b 438 ﬁa] KA RPN LR R 0.5Hz-160 Hz |Z #ih > = Jrds2_ 3 = 86.4 86.4 *
Danish guidelines on environmental
Lo low frequency noise, infrasound and |{&# ¥: 4 p 38 i & 4 2 38 1 Hz-80 Hz |= #h% (X,y,2) » BoB % JRIGg2 3w 75 75 kB
vibration
e SS 460 48 61 (1992) PSRl EREF NS D IHz 80 Hz | f];(ffl ’&ﬂi’j’;%iﬁ’i o 83.2 83.2 312
| BS 64721:2008 2R A2 RRRBAAR 0.5Hz-80 Hz | = % (X,y,2z) > il ? F BN HwdptE %
£ 4, o) 2
¢ GB 10071 : 3545 1 Hz -80 Hz ii’ ,&F’L]ﬂ;;i?\imj& iji@:f ’ 70 67 B
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ARRAEINEH T il FAEFF SR A REFEE L
RUERZBBEPEFCEY T ERF R P 7 P RN T E

BBHRE PSR TR PH g o (R 2 3R
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