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1~80Hz
o overall vibration level VLoa
e 1/3 1/3 octave band VL spectrum
VLbp



(overdl)
(vibration acceleration level, VAL)

(vibration level, VL)

2 (overall)

3 (bandpass) (vibration leve, VL) 4
(bandpass) (vibration acceleration level, VAL)
2-1
Technical term Definition
vibration level VL(t) = TiogTrws Trrc[a(1)]
overall(@lpass) v ation accdleration level VAL(t) = Tyog Trus[2(0)]
bandpass vibration level VL(t, ) = TigTausTurc Tep[a(0)]

vibration acceleration level

VAL(t, f) = TlogTRMSTBP [a(t)]

2-1 ( 1~80H2)
2-3
time doman 1~80 Hz
accleration signal 1/3 1/3
1 80Hz 133
Fast Fourier Transform
root-mean-sguare mys?
dB 2-3
1.1/3
1/3 fo, fo,x 2¥6  f, x2*/

2-4

10

Japanese



Industrial  Standard J'S C 1513(1983)
(1~80Hz)
(bandpass filter) 20 1/3
( 2-4) 2-1 Ty 1/3

2. (human response correction)

1/3
(human response correction)
JIS C1510(1995)
JS
C1510(1995) SO 2631(1974)  1SO 8041(1990)
2-5 2-5
4~8Hz

4Hz 3dB
8Hz 6dB

3.RM S(root-mean-square)

RM S(root-mean-

square)

1

N t-t o, 02
th exp(?)s (t )%

N

TuslsO}= |2

with atime constant T=0.63 s.

—_———

2-1  Tgrus RM S(root-mean-square)

1



dB

RMS
dB

Tog{ S()} =201 0g,o{ S(t)/ 3}
21 Ty dB

10°m/s? 1SO 10°m/s?
1SO
10°m/s?

(Overal VL, Overal VAL)

dB

VL,,=10logy{ S;10" "%
:10| Oglo(loo.l VLbp(f1) +100.1 VLbp(f2)
+.... 41071 VL)

VL

VL ()
bp

oa
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1/3 oct band filter
ey = f

Nospo e LaB)

human response
correction Hiter

e —

Ha alhg

RMS operation '
square,/ tempeoral mean/ root
| at)
logarthmic scaling
Lit=20*log,q alt)/ aq (ap =10 Sm/s? )

overall VL 1/3 oct. band
VL spectrum

13
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2-2 Tokaido
Sanyo 70
dB 1976
Tohoku
Joetsu
70 dB
Line Distance from track Railway structures
fname feems 125m ___25m___ 50m at measured sites
Number of measured points 71 73 59 elevated bridge 36, embank-
Tokaido Mean ¥L-oa-z (dB) 63 59 54 ment 23, steel girder 6, natural
Number of paints exceeding 70 dB 5 3 ] ground 4, cutting 42 sum T3
Number of measured points 48 49 sl elevated bridge 41,
Sanyo Mean Fil-oa-z (dB) 61 56 50 embankment 8, cutting 1,
Mumber of points exceeding 70 dB 4 [i] { tunnel |2 sum 51
Number of measured points 46 50 30 rigid-frame bridge 32, girder
Tohoku Mean Fi-oa-z (dB) 58 54 49 bridge 17, others §: sum 50
Mumber of peints exceeding 70 dB 1] [¥] 1]
Mumber of measured points 25 25 25 rigid-frame bridge 15, girder
Joetsu Mean Fi-og-z (dB) 57 53 49 bridge 8, others 2: sum 25
Wumber of points exceeding 70 dB 1] 8] ]

16



2-6 VLbp-z 6.3Hz 16~20Hz
40~50Hz 16~20Hz

VLoa 50~70 dB VLbp
20Hz

Normalized VL-bp-z (dB)

[ ] =] =) 4] m
- —_

2
1/3 oct. band frequency (dB)

2-6 1/3-oct.band VLz spectrum of Tokaido-shinkansen-
induced vibration

2-7 200 km/h

20 17
17 16 17

17
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2-10

bending rigidity 2-11 2-12

2-13
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2-3

115
Vloaz
Vlibp-z 2-14
350 400 0 100
2-15
2.
2-16
2-17

2-16 2-17 2
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2-3

Table 3 Vibration reduction measures

Car

Trock

-

Beducing car weight
Changing axle arangsment
Changing suspensioms of cor
Whesl|-flat control

Smoathing rack surface
Softening track suppart

inn
Stiffening track bending rigidity
Floating track

Applying long=rails, Rail grinding, Track irrzgularities contol

Blore-rezilient pad, Rubber-coated slesper, Ballagt-mat,
Vibmtion-reducing slab track

Switching vo heawy rails, ropdbed improsvement, [adder sleeper

Structure  More massive and rigld structure

Vibration isolation devices
Poesive dampar
Active! Hybrid damper

Lamimated rubber
TeAD:, TLD, Chain damper

Changing foundation shape or arrangement

“Ground

Ground |mprovement

Vibration-radiating pattern control
Trench

Wall-ip=ground
Wave inpeding barrier {(WLE)

Hard-material well, Soft-material wull, Sandwich-type of both

House Reinforcement Inersaing foundation slab,
Additionally inserting columns and beams
Wibration molation devices
Damper

25



(1) ( 1999)

(ballast-mat) (rubber-coated

tie) (more-resilient)

2-4 (ballast-mat) 13 (rubber-
coated tie) 11 (more-resilient) 8
200km/hr
(overdl VL) 1/3 (1/3 Octave band VL)

10

(2)corrected  no corrected ( 1999)

2-4

"corrected’ 2-4 "no corrected’

"no corrected’

26



MEASUTes gite line track structurg data (no-corfcor)
overill Spectrum
MO TK BT RE +/- +i-
M2 Tk BT RE +- +/-
MO3 TK BT RE +l+ +-
MM TK BT REB +/+ +/-
M5 TK BT RE +/+ +/-
M6 TK BT RE +[4 ++
hallast-mat Mi? Tk BT RE ++ +H+
MOR TK BT RB ++ ++
My TK BT RE /4 +i4
MI1D TK BT RE +- +-
M1l 51 BT EB +- +{-
M12 51 BT RE +/+ ++
MI13 51 BT RE +/+ ++
TO1 TK BT RE +/+ il
TO2 TK BT RE ++ +i+
TO3 TK BT RB +/+ +
T4 TK BT RE +H+ i
T03 TK BT RB +-
ritbber-coated TD6 TK BT GE +- of-
tie TiY7 TK BT RB +/+ of-
TO8 31 BT RE i+ ++
TS 51 BT RB +f- +-
TI1O 51 BT RpB +H- +-
Til S1 BT RB +- +-
PN 10 ST GB ++ ++
Fi)2 52 ST RB ++ +4
P03 TH ST B +- -f-
miore-Tesiliznt Piyt TH 8T RB +- -
pad P35 TH ST RB +- -
POa TH ST GB +- -
P07 TH ST GB +/- /-
POY 10 5T GR +- -

line/ TR=Tokaido, 51=5anyo (Shin-Osaka to Okayama), $2=Sanyo (Okavama to Hakata),
TK=Tohoku, JO=Joetsu, track! BT=ballasted rack, ST=slab track:siructure/ RB=rigid frame
bridge, GT=girder bridge; data/ no-cor=no corrected, cor=corrected, +=with data, - =without
dala.

27
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2-5

1D No. LRI ) R ) I ) R & I 3 O () I
Line name Tokaido  Tokaido  Tohokw  Tohoku  Toheku  Sanyo  Tokaido  Tokaide
Site narme Mapoya  Magoya  Oyama  Oyama | (yama i::‘ai'm Hapava ﬁﬂi

“Trackwith  ballst  ballst  slb  slab  slab  slab ballist  ballst
Struchure rigid-frame bridge, with pile foundation
Ground {See the lower figure)

Pile length, m 12 B I i 1 8 0 2

_Speed, kmh _ 190~200  [90-200  ~200 200 -200  E20 18D 210

e —— T R T T ————= S = ey e ]

Wall o
Position, m 5.6 5.5 a4 B4 B4 3.b 5.1 1.5
Depth, m 1.0 3.0 50 50 10.0 10 4.0 100
Thickness, m 08 0§ 0.4 0R 04 1.2 0.8 08
Extension,m 39 1l 43 43 A 80 M 10
Embedded ; - - T
together with sr 5P withoul — without  without rails DP II-5P
. 11 "Position” means dislance from bridge
- center, ab which the wall s nstalled. I
- ot "embedded _..", 3P=sheet-piles, 11-3P=11-type
L o sheel-piles, DP=deck-plates.
E 2) [3,4]: [3] i= first mstalled and then [4] s
a made by widening thickness of [3]; the two
Rl are i the same site, 5] wetalled next o
~—[1] (34]. [6]: installed in both sides of the
a[2] upbound line and the downhound; paramelers

= [3 4]
a5

WL ground wabar baved, ret Found in [&];
(ol [®] a liubs away mach othar,

in the down side with longer extension of the
wall are listed here. [7); the actual depth
changes from 2.7 m to 3 m, depending on
ground properties,
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JiC

Hamamatsu

Nozomi 700 500 Hikari 300
2200 2500
200 km 31
90 dB
31 JIC
70dB 65 dB
rigid frame
10
10
32
33
Rohm
30 34
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2200
2700
1964
1965
1997
4-1
CAM Cement Asphat Mortar
circular upstand 4-1
CAM
RC Reinforced Concrete
PRC Prestressed RC CAM

alignment
10 4 mm 10
7 mm

a7



track geometry
1.3 15
CAM

JRCC Japan Railway Congtruction Public
Coporation 1993

10.8 14
4 _
11 -
13
1
2
full scaletesting
1992 4 5 Kashiyama 60
4-2
1.3 15



frame-

49

shaped 4-3
130
8 14 —
4-2
4-3
4-1
km)
C ~ )~ ) = ) ~ Hc -~ Hec -~ ) - (%)
196410 | 19723 19753 | 199011 | 1991.6 | 1997.10
0 8 273 243 411 105 89 1,129 (54.7)
516 155 125 15 48 19 2 881 (42.6)
0 0 0 12 42 0 2 56 (2.7)
516 164 398 270 501 124 93 2,066 (100)
2001 7
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4 - 2
Sinkansen Instruction for Track Construction

Construction Tolerances

Track Structure

Parameter Ballasted nit Slab Turnout
Trachkwork Trackwork Trackwork
Gauge(#iLiE) +/=2mm +/=1mm +/=1mm
Cross level(7 ) +/-2mm +/=1mm +/=2mm
Surface (&i{E) +/= 3mm/10m +/= 2mm/10m +/= 3mm/10m
Alignment(&4) +/= 3mm/10m +/= 2mm/10m +/= 2mm/10m
(§ #MEE)
Guard Check Gauge - - 1,393~ 1,397 mm*
Right-Angle(EE) +/=20mm - +/=-20mm
Sleeper(#sw)
Space([Hf&) +/=20mm - +/=20mm
|
Motas:

/10m :a chord of 10 meters
* Rigid Crossing

Sinkanzan Instruction for Track Mainlenanoe

Maintanance Tolerances

(AR (RIER)  (EEEER) [ R GER )  (e)
Track Cata Bory : Main, Passing Daadheading, Departura and Arrival Siding Line Track

Tha Section of Speed

P
et = 160km/h | = 110km/h | = 10km/h >T0km/h =210hm/h
Gaujps (#LE) +Eri,—Armm
Cross laval [Jlltq-_‘:ll Smm B Temm 1508 )mm

Surfncljﬁ! Tmm. 10m Brmrm, | Bm Omm,/ 10m | 1501 0dmm/ 10m | = {1 Omm/40m and 0.25g)

Alignment (£15) Amm/ 1 0m Smm 1 0m Bmm. 10m 167 Jrmim.d 10m = ( Tmm/ 40 and 0.20g)

Twisti TfitE) Smm/2.5m fimm#2 5m Tmm/25m | 10(B)mms2.5m
Dainamic acceleration | iE#hmE)
Lateral vibrationizs) 0.20g
Vertical vibrationi kF) 0.25g
Moles: { ) Small radius curve

A0 2 & ehord of 10 meters
F490m ; a chord of 40 melers

51



Mortar

4-5

CA MORTAR

4-9

4-15

4-6

200

4-10
4-13 CA MORTAR
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4-17
4-18
W717.5 7175 mm HR189 189 mm
HS-10 -10 mm

12

4 CA MORTAR
12
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