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The Development of Discriminant Models for Subway Inner Noise
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Table 1. Reference and variable of subway inner noise

Table 3. Results of basic statistical analysis

Analytical Variable Sample
It . Min.value | Max.val Mean S. D.
Researcher Method Depe.ndent Tndependent Variable ems Size in.value | Max.value
Variable
Lee  |linear regression| noise, track, tunnel, ground, Sound 359 6540 | 9170 | 7634 | 6.15
1994 Ivsi ibrati tunnel width, subway

( ) analysis vibration spocd, mass Speed 359 0.00 88.00 37.98 26.76

. . noise, |subway speed, tunnel .

Ki . -

m et al. | multipurpose | vetio | width, tumnel type, Radius of | 359 | 2500 | 1500 |114482 | 48404
(1997) pursuit method . curvature

n cost railroad curve
- i :

K1r;19gt7 al. |linear rTgr§551on . subway.f railroad type
( ) ana’ysts 1nner noise Tunnel Type Track Type

frequency, 2mlsAs
Lee et al. . __ )
correlation sound level, vibration level
(2002) .
analysis
Kim et al. |linear regression| subway subway speed, Frack
. . . type, tunnel size, TRAS
(2005) analysis inner noise . (733
radius of curvature
MarissA. | basic statistics, Fig. 2. Component ratio of tunnel and track type

Barrera et al. frequency sound level

(2005) analysis o g .
BAGL 23] AL k2 .

Robyn R. M| basic statistics, w0 E'L}‘ 13hd 5 ‘j‘/] &5t B 76.34dBR2 W
et al. frequency sound level L} g RofjA A4t A2+1A71(70dB)yS 28kl Q=
(2006) analysis Ao L]'E]"XAH:}
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Table 2. Sound level and example of variable datal) 0.250)140.2 Aol 2 e 1 Felliz=
937 = AAS7) 07752 T4 o
ID | Speed | Sound Level | Tunnel type | Curve | Track type /Fj = ]7_]9} e R AT Il
1] 0 67.0 1 250 0 dihe Ao= e
2 0 712 1 250 0
Table 4. Results of correlation
3 0 67.0 1 250 0
4 55 73.9 1 1,500 1 Tunnel | Tunnel |Radivs of| Track
Items Sound | Speed .
5| 60 76.7 3 250 0 type | size | curvature | type

3. X7 24 ¥ 28TIF ¥H

3.1 XIZ0| J|X BH =4
) 712 B4 B4

A2o) B4L wols}| Sjstel 1% B4 B4 9 viEn
Mo Zasolth. 4 98] AME 2 IWE SPSS ver.

13015}, 71 Az hea} Pk

Sound 1.000 | 0.748 | -0.357 | 0.438 0.264 0.270

Speed 0.748 | 1.000 | -0.475 | 0.592 0.036 | -0.178

Tunnel type | -0.357 | -0.475| 1.000 | -0.775 | 0.043 0.191

Tunnel size | 0.438 | 0.592 | -0.775| 1.000 | -0.101 | -0.147

Radius of
curvature

0.264 | 0.036 | 0.043 | -0.101 1.000 0.079

Track type | 0.270 | -0.178 | 0.191 | -0.147 | 0.079 1.000
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Table 5. Limit of railway noise
Limit(dB)
'01. 1~'09. 12 10. 1.~

Region . .
day night day night

(22:00~ | (06:00~ | (22:00~
06:00) | 22:00) | 06:00)

Residential area,

settlement zone, etc, 65 70 60

Busi Industri
usiness area, Industrial 70 75 65

area, etc.
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Table 6. Difference verification between groups

Confidence Level

1
t Value (95%)

Groups Significance Level

70dB 1 vs 70dB | | -11.672 p<0.05 k 0.000
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Table 7. Result of One-Sample Kolmogorov-Smirnov test

Sample No.(N) | Kolmogorov-Smirnov Z Significance

Probability(2-tailed)
359 1.033

023
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Sig=0.236
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Fig. 3. Result of K-S test
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Table 8. Standard of noise severity

Standard Disti\i]gliril;[l %) Percentile
Severity Top 16.8 Severity > 86dB
Severity Middle 65.8 72dB=< Severity < 86dB
Severity Bottom 17.4 Severity < 72dB
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Table 9. Fitness of discrimination model (Noise regulation standard)

. . Dispersion | Accumulation| Canonical
Function |Eigen Value %) %) Correlation
1 1.694 100 100 0.74
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Table 10. Test of model (Noise regulation standard)

. . . Degree of Sig.
1} 1 -
Function Test{Wilk's Lambda!| Chi-Square Freedom | Probabili
1 0.390 173.417 2 0.00
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Table 11. Canonical disctimination model coefficient!)

Function
. ized C ical
Variables |Canonical Discrimination SFam%arfhze' anomea
. . Discrimination Function
Function Coefficient .
Coefficient
Constant -1.692
Speed 0.039 0.929
Track Type 1.392 0.652
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Table 12. Discrimination function centroid!)
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Function
Type
1
70dB Over(Group 1) 0.801
70dB Below(Group 0) -0.801
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Table 13. Discrimination of eigenvalue (standard of noise severity)

Function |Ei Val Dispersion | Accumulation| Canonical
unction 1Eigen value % % Correlation
1 1.383 90.2 90.2 0.76
2 0.150 9.8 100 0.36
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Table 14. Test of function(standard of noise severity)

Function
Test

Wilk's Lambda!

Chi-Square

Degree of
Freedom

Significance
Probability

1

0.365

140.677 4

0.00

2

0.869

19.532 1

0.00
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Table 15. Canonical discrimination model coefficient

. L Standardized Canonical
Canonical Discrimination | . . . . .
. . . Discrimination Function
Variables Function Coefficient .
Coefficient
Function 1 | Function 2 | Function 1 | Function 2
Constant -3.246 -0.957 - -
Speed 0.055 -0.009 1.106 -0.190
Track Type|  1.524 2.042 0.671 0.899
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Fig. 5. Standard of classification

Table 16. Discrimination function centroidD

Type Function
1 2
Sound Severity Top(Group 1) 2.197 0.413
Middle(Group 2) -0.112 -0.292
Bottom(Group 3) -1.602 0.570
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Table 17. Results of model testD

Sound Regulation Level Sound Severity Level | poa
No Remark
Standard|Distinction| Valuation|Standard] Distinction [Valuation| Vale
1 -0.132 { Sta. | - - 6830 O
2 0.285 | Sta. 1 Bottom| 70.30 | O
T3 713 | smt Middle| 7940 O
B 4
4 0.453 | Sta. T - |6880| x
5 -1.692 | Sta. | - 16650 O
0,
o o [o7ss Sta. 1 Bottom| 71.10| O
7 -0.144 | Sta. | - 7960 x
AR
8| = | -0327 | Sta. | - | 78350 «x
olat
9 -0.300 | Sta. | - - 6990 O
| I—
10 3.132 | Sta. 1 2594 | Top 91701 O
%A 2 30700) AR F 2749 AR HBH) 22
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Table 18. Geometric construction & operation factor

| Character Schedule Speed
Opreation Factor local 31.9km/h
express 45.5km/h
) Character Track Type
C(()}z(:trnr:ct:ilgn main line underground concrete track
main line ground ballast track

A7 . AL ER 9% Al(www.metro9.co.kr)
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Fig. 6. Case study flowchart
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Table 19. Forecast of sound serenity subway line 9

Main Line Ground Main Line Underground
) (ballast track) (concrete track)
Variables
Local Express Local Express
(31.9km/h) | (45.5km/h) | (31.9km/h) | (45.5km/h)
_AHIIE 015H~) FHILE 014HH)
Sound Standard il ' g
Regulation (*%mﬂ L BIES]
Level | Digtinction | -0.4479 0.0825 0.9441 1.4745
Distinction
Valuation | Standard | | Standard T | Standard 1 | Standard 1
&t . H . &
Sound Standard * T ; >
Severity -1.273 1.756
Level | pistinction - -0.7435 0.0325 0.7805
Distinction
Valuation - Middle Middle Middle
Under Sound Sound Sound
. . Sound Severity Severity Severity
luat
Synthesis Valuation Regulation Level Level Level
Level (Middle) (Middle) (Middle)
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