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The Development of Models and the Characteristics for Subway Noise
Using the Classification and Regression Trees

Yeet . SAM L oRY . YRR

Tae-Ho Kim - In-Suk Song - lae-Myung Lee - Jai-Mu Won

Abstract The subway is a necessary public transportation in big cities, which many citizens are using now. However,
the demands for subway inner circumstance by citizens are growing recently. Among them, the noise problem is the
hot issue to be solved. So, in this study we classified the characteristics of subway noise using the classification and
regression trees (CART) based on noise level data in line No. 5 in Seoul. After that We developed the models for
effect of subway noise and analyzed the characteristics through it. The result of this study is that we need to consider
the type of geometry design and operational factors when the problem of subway noise improves, because the factors
which weigh with subway noise are different by type of geometry and operational part.

Keywords : The characteristics of noise, Classification and Regression Trees, Subway
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Table 1. References of noise and importance variables

Variables
thy .
Au o)r Articles Analysis
(year Dependent | Independent
- Prediction and
Control of Noise Track form,
Lee. . Subway
. and Vibration in . e Tunnel ground,
in mo o Regression |vibration & .
(1994) Buildings from Noise Tunnel size,
Underground Rail Speed, Weight
Systems
. + A Study on the Subway | Speed, Tunnel
Kim. . . . o .
ki-chen relationship between{ Multi |vibration &| cross section,
(1997) a subway noise and|-Objective| Constructio] tunnel type,
construction cost n costs | Curve radius
Kim. |- The Proposal of a
hee- Noise Prediction . Subway
. . k fi
cheul jEquation due to the Regression noise Track form
(1997) | Subway Operation
- t
Lee. A Study ?n }.le Frequency
Sound and Vibration . N
yun-su i & Noise, Vibration
2002) Level of Subway in correlation
Seoul Area a
- The Effect of. Speed, Tunnel
. Subway Geometric
Kim. X form, Tunnel
and Operational . Subway .
tea-ho . |Regression K size, Curve
(2005) Elements on Noise noise Radius. track
for 5th Subway Line fo£m
in the Seoul City
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Table 2. A form of coding data

D Speed Noise Tunnel Curve Track

(kmv/h) (dB) form radius form
1 0 67 1 250 0
2 0 71.2 1 250 0
3 0 67 1 250 0
4 55 73.9 1 1500 0
5 60 76.7 3 250 0
6 60 77.1 3 1500 0
7 60 75 3 1500 0
8 45 75.3 3 1500 0
9 0 66.7 7 400 0
10 0 68.8 7 400 0
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Fig. 1. The shape of a tunnel
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Table 3. Data descriptive statistics analysis

Items N Minimum |Maximum| Mean Std.

Noise 359 65.40 91.70 76.34 6.15

Speed 359 0.00 88.00 37.98 26.76
Curve radius| 359 250.0 1500 1144.82 | 484.04
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Fig. 2. The tunnel form and track type
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Table 4. The relationship between a noise and the type of geometry
design-operational factors

A tunnel| Tunnel | Curve | Track

ltems | Noise | Speed |""gyy size | radius | type

Noise 1 0.748 | -0.357 | 0438 | 0.264 | 0270

Speed | 0748 | 1 | 0475 | 0592 | 0.036 | -0.178
A tunnel
form -0.357 -0.475 1 -0.775 0.043 0.191
1
T‘S‘;’Zfé"" 0438 | 0502 | 0775 | 1 | -0.101 | -0.147

Curve
radius 0264 | 0036 | 0.043 | -0.101 1 0.079

Track
- 0270 | -0.178 | 0.191 | -0.147 | 0.079 1
a2
MNode O

Maan 7FFr.cog8

8td. Dew. 5.863

n a4

%% 100.0

FPredicted F7.699

=]
= o
Improvement=23.729
<=41.50 >41.50
Mode 1 Mode 2
tdean v2.lad Mean 81.270Q
atd. Dew. <.140 atd. Devw. 5.305
n ao n 104
k3 43.5 ) 56.5
Predictad Fe.l4a4d Prodicted 21.970
I+ =
A=HE

lraprovemaent=9.590

Q.00 1.00

flode 5§ Node &
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Fig. 3. The CART analysis of the noise trait
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Fig. 4. The Scatter Diagram (used the CART analysis)
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Table 6. The result of CART analysis

. . Noise

TYPE Classification standards (dB)
1 Less than 41.50kmvh 72.14

2 More than 41.50km/h & gravel track 79.23

3 More than 41.50km/h & concrete track 86.51

Table 7. Paired samples test(T-test)

Sig.
It t .
ems (95%) p-value| Apply
Less than 41.5km/h
vs More than 41.5km/h 11.97 0.00 @)
<0.05
More than Gravel track p
4;)5km/h A -15.04 0.00 O
) Congcrete track

Table 8. Model Summary of typel

Model R R Square |Std. Error of the Estimate
1 0.75 0.65 3.83
2 0.80 0.75 3.51

a Predictors: (Constant), =€)
b Predictors: (Constant), HI=SH, Eld3 g

Table 9. Model's Coefficients of type 1

Unstandardized | Standardized
Coefficients | Coefficients

Model t Sig.
B Std. Beta
Error
[ Constany [ 6978 | 02 - $5.40 | 0.00
A track form| 330 | 097 037 340 | 0.00
(Constant) | 7047 | 0.77 - 9162 | 0.00
, | ek fom| 380 | 090 042 422 | 000
Atunnel 4 g0 1 049 039 | -388 | 0.00
form

a Dependent Variable: A&

Table 10. Model Summary of type2

Std. Error of the
Model R R Square Estimate
1 0.85 0.56 357

a Predictors: (Constant), A, &%, g|dd), gday]
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Table 11. Model's Coefficients of type 2

Unstandardized | Standardized
Coefficients Coefficients
Model t Sig.
B Std. Beta
Error
(Constant) | 5522 | 11.73 - 641 0.00
Speed 0.19 0.12 0.23 1.54 0.03
p| A el 4 oog | o2 010 | 053 | 0.00
form
Tunnel size| 0.15 0.21 0.18 0.74 0.03
Curve radius| -0.01 0.00 -0.02 -0.10 | 0.05

a Dependent Variable: 42

Table 12. Model Summary of type3

Model R R Square Std. Err.or of the
Estimate
1 0.78 0.62 185

a Predictors: (Constant), =4l, &%, Edgg], gdar]

Table 13. Model's Coefficients of type 3

Unstandardized | Standardized
Coefficients Coefficients
Model t Sig.
B Std Beta
Error
(Constant) | 55.50 | 2.09 - 36.10 | 0.00
Speed 0.20 0.03 0.77 8.14 0.00
1
A tumnel | s 1 041 2014 | -110 | 0.00
form
Tunnel size| -0.05 0.03 -0.23 -1.88 0.04

a Dependent Variable: 42

Table 14. A type of final noise forecasting models

No A type of noise forecast models RZ
1 ¥'=69.78+3.80.X; — 1.90.X, 0.75
2 Y'=55.22—0.28X, +0.15.X; +0.19.X, —0.01.X; 0.56
3 Y= 55.50—0.45.X, — 0.05X, +0.20.X, 0.62
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