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User-centric Scalability Measurement System of Large-Scale
Measurement Data for 400km/h High-Speed Railway
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Abstract Needs for a new technologies of infrastructure systems arose, following the development of next
generation EMU(Electric Multiple Unit) train with maximum speed over 400km/h. For high-speed operation tests
of the new EMU, a high-speed railway infrastructure test-bed was constructed in a 28km long section of the
Honam High-speed Railway. Diverse sensors and monitoring system was installed for continuous monitoring of
the railway. Due to such effort, further demands and needs of the integrated monitoring system was derived in
a more comprehensive and long-term perspective.
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[Table 1] Steps for Selection of 400km/h Test-bed
Section Steps Activities

Steps Activities

¢ TPS(Train Performance Simulation) Analysis
Step 1 -Analysis of Honam High-speed Railway alignment and
HEMU performance

° Cross checking of TPS Analysis Results
Step 2

- Cross  check TPS Analysis results of the KRRI and KR
¢ Consultation with KR

Step 3 -Select candidate sections for test-bed
¢ Compatibility evaluation and test-bed application  plan of
technical components

Step 4 -environmental noise reduction, railway structures, railway

systems, etc.

¢ Consultation with KR
Step 5 -Finalization of test-bed plan and subjects for mutual
cooperation
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[Fig. 1] Comparison of TPS Analysis Result<Honam line
Northbound(Ohsong— Kwangju Songjung)>
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[Table 2] Causes for Noise Control System Improvement

Issues Causes
27dB increase in noise with speed of 400km/h
Height of °Noise barriers of 1~3m height fail to satisfy
noise environmental noise standard
barrier “°Increased measure needed to reduce noise by  more
than 7dB
Basis for
considering “In case of ICE, difference of noise between operation
7dB noise speed of 300km/h and 400km/h is 7dB
increase
°Applied CadanaA program for analysis
Environmental “Sound power level of the noise source is assumed to
noise increase by 7dB by operation speed increase from
analysis 300km/h to  400km/h
conditions °Input design components and topographical ~data used
in environmental impact assessment
Noise
Operation Noise barrier+ Evaluation
. speed barrier Upper Result
EnV}ronmental e
R 300kmh | 3.0m - Satisfies
400km/h 8.0m 5.0m+ 60dB(A)
upper Limit
barrier
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[Table 3] Monitoring factors for railway system of test-bed

Components Monitoring factors

°Monitoring on forces of tracks in straight, transition
Track curve, circular curve sections and critical points(high
speed turnouts, junction points), synchronous monitoring

°Monitoring on forces, deformation,
of track bed

Track bed settlement, usability

°Monitoring on deflection of
supported/general bridge) and rail forces

Bridges bridges(cable
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[Table 4] Foreign specifications on curve radius

Countries Specification on curve radius
Europe 2 2
(ENV 11 8 V:VLLIL > 2 11 8 V;VLLLL
13803-1-2002) c-q a+ G
Germany 2
1.8V
(RIL R= — (m)
800.0110) cq
Europe
> C; Should  be under limit
(TSI
Dependent on curve running performance and
Japan . .
operation speed of train

[Table 5] Korean specification for minimum curve radius

Design speed Minimum curve  radius(m)
V(km/h) Gravel ballast Concrete  ballast
350 6,100 5,000
200 1,900 1,700

(oomo®) yher values are set and the lack of CANT calculated
by applying the following formula.
11.8V*

Rzf—(—

max d,min

cf) R: Radius(m) () ;,:Maximum Shortage CANT(mm)
C'  :Maximum Setup CANT(mm) V: Design speed(km/h)

max
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[Table 6] Deflection specifications of bridges with 40m
long span length

Korean 270km/h 350km/h
Railway 11.8% conservative
e L/1700 L/1900
Specification
300k 350k
Eurocode T 1;3!)}] 0 132!)}) 5.9% conservative
. 300km/h 360km/h ]
Sinkansen 10.0% conservati
1/2000 12200 % conservative
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[Table 7] Bridge types within catenary system test-bed

Section Zone Bridge superstructure type
Southbound Honam - PSC box girder (25m, 30m, 35m)
(54k~82k) line 2-2 - Rationalized plate girder (50m)
Honam - Steel arch (80m)
line 2-3 - PSC box girder (35m, 55m)
- Extradosed (50m+80m+50m)
Honam - PSC box girder (30m, 35m, 40m)
line 2-4
Honam - PSC box girder (35m, 40m)
line 3-1
Northbound Honam - PSC box girder (30m, 35m)
(100k~128k) line 3-4
Honam - PSC box girder (25m, 30m, 35m, 40m)
line 4-1 - Steel arch (70m)
- Rationalized plate girder (50m)
Honam - PSC box girder (40m)
line 4-2 - 3 span continuous steel arch (130m)
- Extradosed (75m+75m)
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[Table 8] Description of environment noise monitoring

system
Items Microphone
Use Noise measurement sensor
S -frequency range: 20~10kHz, -dB range: 50~120dB
pec -1/2 inch condenser type
Picture

Upper Device

Standard
Microphone Upper Device

Measure Point

[Fig. 2] Noise barrier and upper barrier evaluation plan
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[Fig. 3] Sensor installation plan of circular curved track
section
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[Fig. 5] Monitoring System
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