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1. Introduction

The South Island Line (East) (SIL(E)) comprises a new medium-capacity railway system
with an approximate total route length of 7km from Admiralty (ADM) to South Horizons
(SOH), via three intermediate stations at Ocean Park (OCP), Wong Chuk Hang (WCH) and
Lei Tung (LET). The SIL(E) Environmental Impact Assessment (EIA) report (Register No.:
AEIAR-155/2010) was approved on 26 October 2010.

According to the Condition 2.30 of Environmental Permit (EP) EP-407/2010/E “At least one
month before commencement of operation of the Project, the Permit Holder shall carry out
noise performance test and deposit with the Director four hard copies and one electronic
copy of a Noise Performance Test Report to confirm the compliance of the operational
air-borne and ground-noise levels in accordance with the approved EIA Report. Before
submission to the Director, the Noise Performance Test Report shall be certified by the ET
Leader and verified by the IEC as conforming to the information and recommendations
contained in the approved EIA Report. Any necessary measure(s) as recommended in the
Noise Performance Test Report shall be fully and properly implemented.”

Wilson Acoustics Limited (WAL) is commissioned by Alstom Hong Kong Limited to
conduct operational ground-borne noise (GBN) performance test for the commissioning of
SIL(E) for MTR Corporation Ltd. (MTRCL).

The GBN measurement details have been proposed in the South Island Line Contract 913
Operational Ground-borne Noise Performance Test Proposal (Test Proposal, Appendix E)

for discussion with EPD prior to the test.

This noise performance test was conducted on 16 and 17 Oct 2015, according to the Test
Proposal.

This report presents the SIL(E) operational GBN performance test result accordingly.
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2. Operational GBN Performance Test Locations

In the operational GBN performance test, two GBN sensitive receivers (GBNSRs) were
selected as representatives for measurement, which are Yue On Court - Shan On House (Block
F) (YOC4) and South Horizons Block 23A, Mei Ka Court (SOH6). The two GBNSRs cover
the potentially worst affected locations in different geologies.

The principle of the representative GBNSRs selection is that for adjacent GBNSRs with
similar ground condition, the worst affected GBNSR would be selected where possible. The
factors affecting consideration are the geology situations, EIA assessment results, accessibility
of GBNSRs, and etc. The details of GBNSR selection were described in the Test Proposal
(Appendix E).

To obtain the worst case GBN level induced by train passby for each GBNSR, the GBN
measurements were conducted at the suitable and accessible lowest floors of GBNSRs. Both
measurement points are lower than the lowest noise sensitive uses in the building and the
indoor environments are similar with the noise sensitive uses.

Geological conditions and photos for the measurements at GBNSRs are shown in Appendix
A. The information of GBNSRs and measurement points are summarized in Table 2.1.

Table 2.1 Information of Operational GBN Measurement Points

. Slant distance
Distance from
NSR q a Lowest Measurement | from measurement
NSR name Land use Geology | pile to track . .
D (m) affect floor point point to nearest
track (m)

Yue On Court - G/F Storage

YOC4 | Shan On House Residential Rock 12.2 1/F mg 29.6
(Block F) Room
South Horizons

SOH6 | Block 23A, Mei Residential Mixed 8 1/F G/F Lobby 18
Ka Court

Remark

(1) Shortest distance between nearside track and foundation/bottom of pile, based on EIA.
(2) The exact measurement point at YOC4 was around 0.5m away from the proposed point to allow night
shift workers to return the tools and access the lavatory at midnight.



I- I.I 4 14328-16

3. Operational GBN Criteria for the GBNSRs

With reference to the Technical Memorandum for Assessment of Noise from Places other than
Domestic Premises, Public Places or Construction Sites (IND-TM), the criteria for noise
transmitted primarily through the structural elements of the building should be 10dB(A) less
than the relevant ANL.

The operational ground-borne noise criteria for the representative GBNSRs (YOC4 and SOHO6)
along SIL(E) alignment are tabulated in Table 3.1 below (refer to Table 3.5 and Table 3.7 in
the approved SIL(E) EIA report).

Table 3.1 Operational GBN Criteria for Representative GBNSRs (YOC4 and SOH6)

GBN Criteria, Leq,30mins’ dB(A)
GBNSR Day & Evening Night
(0700 to 2300 hrs) (2300 to 0700 hrs)

YOC4 and SOH6 55 45
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4. Testing Arrangement

4.1 Date and Timeline

The performance test was conducted on 16 and 17 Oct 2015, from 2315 to 0030 hrs. The
timeline of the test activities are shown in Table 4.1.

Table 4.1 Measurement Timeline and Activities

Date Time Activity
16/10/2015 2130 to 2150 hrs | Setup at YOC4
16/10/2015 2210 to 2230 hrs | Setup at SOH6
16 and 17/10/2015 | 2315 to 0030 hrs | Conduct operational GBN performance test

The background noise level for 10minutes (2225 to 2235 hrs) prior to the test at YOC4 was
51dB(A) and that at SOH6 (2238 to 2248 hrs) was 65dB(A). These showed the background
noise levels at both GBNSRs were above the operational GBN criterion of 45dB(A) in
nighttime.

According to Section 6 of the Test Proposal, “If the background noise level already exceed the
statutory requirement, a maximum of -3dB(A) background correction would be allowed to
avoid over correction and for conservative results. In case the corrected measured noise
(BG-3dB(A)) still exceeds statutory requirement, a portable noise enclosure box will be
employed to insulate extraneous background noise and measure the train induced GBN.”

Therefore, a single layer noise enclosure and a double layer noise enclosure were employed to
insulate extraneous background noise for YOC4 and SOH6, respectively. Two microphones

were set at outside and inside the noise enclosures respectively, as shown in Appendix A2 and
A3.

4.2 Personnel

The setting up of equipment at each measurement point was conducted by WAL and
witnessed by MTRCL.

4.3 Train Arrangement

Two three-car S-Stock trains were employed in the test. During the test, the trains were
running in Fully Automatic Operation (FAO) mode, operated at the normal operation speed
and running between South Horizons Station (SOH) and Wong Chuk Hang Station (WCH),
via Lei Tung Station (LET).

For WCH Station, trains departed from WCH to SOH direction on Up track (UP) and arrived
at WCH from SOH on Down track (DN).

For SOH Station, it was designed that trains would approach and depart on both DN and UP.
In the test, both DN and UP of SOH were tested.
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4.4 Train Passby Identification

Both GBNSRs are adjacent to the roads. The YOC4 is 42m from a transportation junction,
20m from Lei Tung Estate Road and only 12m from Yue On Court Road; SOH6 is 13.5m
from Yi Nam Road and 45m from a bus terminus. Due to the heavy traffic around YOC4 and
SOHS6, vibration levels were significantly affected by vehicle passbys and other intrusive
interferences.

The fluctuation of background noise and vibration increased the difficulty to identify the train
passbys. In order to accurately identify train passbys, the time of all employed devices,
including analyzers, watches and mobile phones were synchronized and instant messaging
tool was employed for measurement team to communicate and record the time at both
GBNSRs. After the measurements, MTRCL’s signaling logsheet was cross-checked with the
vibration levels to assure there was no misidentification of train passbys.

It was found that the train passby induced vibrations were relatively distinct at 125Hz of
YOC4 and 63Hz at SOH6. As such, the 125Hz and 63Hz were represented to identify the train
passbys for YOC4 and SOHG6, respectively. Each passby was recognized as shown in
Appendix B.

4.5 Measurement Instrument and Setup

A total of two sets of measurement equipment were deployed during test. All sound level
meters comply with the International Electrotechnical Commission Publications 651:1979
(Type 1) and 804:1985 (Type 1) specifications. Vibration sensors were placed on floor to
determine the train passby.

The instrument information and the calibration expiry dates are tabulated in Table D1 of
Appendix D.

According to the IND-TM, “Immediately prior to and following each noise measurement the
accuracy of sound level meter shall be checked using an acoustic calibrator generating a
known sound pressure level at a known frequency. Measurements may be accepted as valid
only if the calibration levels from before and after the noise measurement agree to within
1.0dB.”

Following the procedure described above, the calibration levels from before and after the
measurements at both GBNSRs were within 0.1dB and indicated the measurements at both

GBNSRs were valid.

4.6 Measurement Parameters

Train passby noise and vibration were logged at 1 second interval including L., and L.
Background adjusted L., 30mins in the full audible frequency range (20 to 20,000Hz) was used
to compare with GBN criteria.

Detailed data analysis process is described in Section 5.
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5. Assessment Procedures

The calculation of the Noise Levels (L., 30min) for comparing with the operational GBN criteria
follows Section 6 of the Test Proposal, and is presented below.

5.1 Background Noise Level

It was proposed to use the noise level over 60 seconds averaging from the measurement data
of 30 seconds ahead of each passby for determining the background noise level.

As a conservative approach, for those consecutive measurements with the time period when
there was no train noise less than 60s, the background noise level will be determined by the
measured L., noise level over at least 60s either 30s ahead of the 1*" measurement (which is
the background noise level of the 1% measurement) or 30s after the 2" measurement,
whichever is lower.

For example, the interval between the end of S1(23:16:34) and the beginning of S2(23:17:48)
was 73 seconds (refer to Appendix B3), which means the latter method for background noise
level determination should be applied. The background noise level of S1 was 32.3dB(A); and
the measured L., noise level over 60s from 30s after the end of S2 was 32.2dB(A). Therefore,
32.2dB(A) would be adopted as the background noise level for S2.

The latter method mentioned above was employed for background calculation of 15 passbys,
which were Y5, Y7, Y9, Y11, Y15, Y19, S2, S4, S6, S8, S10 S14, S16, S18 and S20

respectively.

5.2 Train Passby Noise

Based on the recorded vibration level, the train passby data were extracted accordingly. The
train passby sound exposure level is determined by applying background correction for entire
audible frequency ranging from 20 to 20,000Hz. Background corrected noise level Leg passpy 18
determined by

= Leq,during passby/10 __ Leq,background/10
Leq‘passby = 10 X log(lO a gp y/ 10 q g / )

Where Leg,during passby 18 the noise level during train passby
Leg backgrouna 1S the background noise level
Leg passpy 18 the background corrected noise level

The duration of train passby is taken according to the actual vibration signal, including the
head-tail period.

The noises induced by train passbys at both GBNSRs were barely noticeable and mostly
lower than the noises induced by vehicle passbys, ventilation fans and other ambient noises.
The corresponding L.y packgrounda Was sometimes higher than Legguring passby, under such
circumstances, a maximum of -3dB background correction would be applied.

The Sound Exposure Level arising from Down track and Up track train operation in 30
minutes was determined by
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SELpy = Legpassby,on + 10 X log(Tpy) + 10 X log(Npy)
SELyp = Leq,passby,UP + 10 % log(TUP) + 10 X log(NUP)

Where, T is the train passby duration and N is number of passby in 30 minutes, which is 15
passbys during day and evening time, and 8 passbys during nighttime in 30 minutes in each
direction. Subscript DN denotes Down track and UP denotes Up track.

Leg 30min Was determined by the formula below.

Leg3omin = 10 X log(105ELon/10 4 105ELur/10) — 10 X log(1800)
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6. Assessment Results

The assessment results are summarized in Table 6.1. The time history of train passbys at each
GBNSR is shown in Appendix B. The history of the most representative vibration frequency
is shown for train passby recognition.

Total 21 passbys were recorded for each GBNSR. For SOH6, the 21 passbys were labelled as
S1(D) to S21(NX), wherein, the D in the bracket indicates DN, U indicates UP, X indicates
the trains passed through the crossover. In the same way, the 21 passbys for YOC4 were
labelled as Y1(D) to Y21(U).

Detailed calculations are shown in Table C1 to C7 of Appendix C.

Table 6.1 Train Operational GBN Assessment Result

Predicted L.q, 30min Assessed GBN criteria
NSR dB(A) Leqg, 30min dB(A) Day and evening
ID RIS LLEITAUES Day and evening time | Day and evening time / time / Nighttime
/ Nighttime Nighttime Leq.30mins dB(A)
Yue On Court -
YOC4 | Shan On House Residential 42 /390 32730 55745
(Block F)
South Horizons
SOH6 | Block 23A, Mei Ka Residential 27/25? 29/26 55/45
Court
Remarks:

(1) Reference to Table 3.64 of the SIL(E) EIA
(2) Reference to Table 6.2 of the Operational Ground-borne Noise Review Plan submitted to EPD under
SIL(E) EP-407/2010/D Condition 2.25 in July 2014

The assessed L, 30mins presented above are 32/30dB(A) (day and evening time/nighttime) for
YOC4 and 29/26dB(A) for SOH6. The results show that the operational groundborne noise
levels comply with GBN criteria.
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7. Conclusion

Operational ground-borne noise performance test for the operation of SIL(E) were conducted
at two selected represented GBNSRs on 16 and 17 Oct 2015.

Following the conservative assessment procedures, the operational GBN at the two
representative GBNSRs complied with the operational GBN criteria in the approved EIA
Report.



I' I‘I 11 14328-16

Appendix A. Measurement Locations and Setup Photos
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Appendix A2. Measurement Pictures of YOC4 - G/F Storage Room, Shan On House (Block F), Yue On Court

. - Measurement Location
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Outlook of Setup

Microphone
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Appendix A3. Measurement Picture of SOH6 - G/F Lobby, South Horizons Block 23A, Mei Ka Court

(a)
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Appendix B. Time History of Train Passbys at NSRs
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Appendix B1. YOC4 - Yue On Court-Shan On House (Block F), 23:15-24:00

SIL(E) GBN Performance Test Train Passby - YOC4 , 23:15 - 24:00
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Remark: (1) Affected by workers returned tools to storage room and use of lavatory next to the measurement point.

(2) Y3(U) was affected by extraneous noise, results of this measurement will not be included in the calculation.
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Appendix B2. YOC4 - Yue On Court-Shan On House (Block F), 24:00-00:30
SIL(E) GBN Performance Test Train Passby - YOC4 , 24:00 - 00:30
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Appendix B3. SOH6 - South Horizons Block 23A, Mei Ka Court, 23:15-24:00
SIL(E) GBN Performance Test Train Passby - SOH6, 23:15 - 24:00
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Appendix B4. SOH6 - South Horizons Block 23A, Mei Ka Court, 24:00-00:30
SIL(E) GBN Performance Test Train Passby - SOH6 , 24:00 - 00:30
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Appendix C. GBN Assessment Calculation and Background Noise Level
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Table C1 Calculation of Background Corrected Train Passby Noise Level, L., a5y
Passby | (1) D/U* | (2)D/D | (3)U/D | (4)U/D | (5)D/U | (6)D/U | (7)U/U | (8)D/U | (9)U/U | (10) U/U
Recorded NSR Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg
Train Passby YOC4 (37.7(36.6|37.7|37.2] -¥W| -®"|37.7(39.6(37.4|39.2|38.2|37.5|38.8|37.5|39.1|38.3(38.8/37.8(37.9|38.7
. SOH6 [32.3|32.3|33.2|32.2|32.3|32.5(32.3|32.5(33.0]32.5(32.0{32.1|32.0(33.3|32.5{32.1|32.2|32.3|31.9|32.0
Noise Level &
B Do Passby | (11) D/U | (12) D/U | (13) U/U | (14)U/U | (15)D/D | (16) D/D | (17) U/D | (18) U/D | (19) D/D | (20) D/D | (21) U/D
Nefee o) NSR Leq | Lbkg | Leq | Lbkg| Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg | Leq | Lbkg [ Leq | Lbkg
dB(A) YOC4 |37.9]|38.7|35.4]|36.3|35.3|35.3|38.4|40.1|38.0|40.1|37.4|35.6|35.8|41.4|37.2]|37.3| 35.5/33.0|36.9|36.5|34.7| 36.3
SOH6 |31.9]32.1|34.5/34.0132.3|32.9|32.6(32.2|31.6|32.4/31.9|32.0|31.4|32.2|31.0|31.2|31.5|31.4|31.5|31.2|32.5|31.4
s e Passby | (1) D/U (2) b/D | (3) U/D(4 (4)u/D | (5)D/U | (6)D/U | (7)U/U | (8)D/U | (9)U/U | (10) U/U
Corrected YOC4 34.7 34.7 - 34.7 34.4 35.2 35.8 36.1 35.8 34.9
Train Passby SOH6 29.3 30.2 29.3 29.3 30.0 29.0 29.0 29.5 29.2 28.9 Max, DN | Max, UP
el Passby | (11) D/U | (12) D/U | (13) U/U | (14)U/U | (15)D/D | (16) D/D | (17) U/D | (18) U/D | (19) D/D | (20) D/D | (21) U/D [Ap] [Au]
dB(A) YOC4 34.9 32.4 32.3 35.4 35.0 34.4 32.8 34.2 32,5 33.9 31.7 36.1 35.8
SOH6 28.9 315 29.3 29.6 28.6 28.9 28.4 28.0 28.5 28.5 29.5 30.2 31.5
Remark

1. The numbering (1) stands for the first passby of each GBNSR and so on. D' stands for Down track and 'U' stands for Up track.
D/U stands for Down track of YOC4 and Up track of SOH6, and so on.

Leq: Leq, during passby; Lbkg Leq,backgruund~

2.
3.
4. Y3(U) was affected by extraneous noise, results of this measurement will not be included in the calculation.

Table C2.1 - 2.3 Calculation of Maximum Leq3¢,,in, day and evening time

Table C2.1 Calculation of Maximum SELpy, day and evening time

Maximum Background S Corrections, dB(A)
Corrected Train Passby Noise No. of | Duration | Passby Max. SEL, dB(A)
NSR of event, ) .
Level, dB(A) . Passby |correction|correction
[Ap] [Bo] [Cp] [Ap]+[Bp]+[Cp]=[ED]
YOC4 36.1 28 15 14.5 11.8 62.4
SOH6 30.2 44 15 16.4 11.8 58.4

* The maximum recorded duration
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Table C2.2 Calculation of Maximum SELyp, day and evening time

Maximum Background . Corrections, dB(A)
. . Duration* -
NSR Corrected Train Passby Noise of event No.of | Duration | Passby Max. SEL, dB(A)
Level, dB(A) q "| Passby [correction|correction
[Au] [Bu] [Cu] [Au]+[Bu]+[Cu]=[Eu]
YOC4 35.8 25 15 14.0 11.8 61.6
SOH6 31.5 35 15 15.4 11.8 58.7
* The maximum recorded duration
Table C2.3 Calculation of Maximum Leq;¢,i», day and evening time
Max. 5B, dB(A)” No. of Seconds | Time Correction, Leqzomin, dB(A)
NSR DN up in 30 min,s dB(A)
[ED] [Eu] [G] 10*Log(10"([Ep]/10)+10~([Eu]/10)) - [G]*
YOC4 62.4 61.6 1800 32.6 32
SOH6 58.7 1800 32.6 29

* Since the train can approach and depart from both UP and DN of SOH, the SELp is considered to be the worst case in the calculation to keep conservative.

Table C3.1 - 3.3 Calculation of Maximum Leq3gin, nighttime

Table C3.1 Calculation of Maximum SELpy, nighttime

Maximum Background . Corrections, dB(A)
. . Duration*
Corrected Train Passby Noise No. of . No. of Max. SEL, dB(A)
NSR of event, Duration
Level, dB(A) . Passby Passby
[Ap] [Bo] [Cp] [Ap]+[Bp]+[Cp]=[ED]
YOC4 36.1 28 8 14.5 9.0 59.6
SOH6 30.2 a4 8 16.4 9.0 55.6

* The maximum recorded duration
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Table C3.2 Calculation of Maximum SELp, nighttime

Maximum Background I Corrections, dB(A)
Corrected Train Passby Noise No.of | Duration | Passby Max. SEL, dB(A)
NSR of event, ) .
Level, dB(A) q Passby |correction|correction
[Au] [Bu] [Cu] [Au]+[Bu]+[Cu]=[Eu]
YOC4 35.8 25 8 14.0 9.0 58.8
SOH6 31.5 35 8 15.4 9.0 55.9
* The maximum recorded duration
Table C3.3 Calculation of Maximum Leq;¢,,, nighttime
Max. SEL, dB(A)* No. of Seconds Time
NSR DN up in 30 min, Correction, Ledanmes dB{A)
[ED] [Eu] S [G] 10*Log(10"([Ep]/10)+10~([Eu]/10)) - [G]*
YOC4 59.6 58.8 1800 32.6 30
SOH6 55.9 1800 32.6 26

* Since the train can approach and depart from both UP and DN of SOH, the SELp is considered to be the worst case in the calculation to keep conservative.
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Appendix D. Measurement Instruments and Calibration Information
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Table D1 Measurement Instruments and Calibration Information

Instrument Brand Model Type SN D&iilzll))lgjll\(/}w;g?;()

Sound & Vibration Analyzer Svantek SVAN 958 20890 04/05/2017
Sound & Vibration Analyzer Svantek SVAN 958 23412 07/05/2017
Microphone PCB 378B02 112506 19/03/2016
Microphone PCB 378B02 LW109791 19/03/2016
Microphone B&K 4189 2117396 20/04/2016
Microphone B&K 4189 2117397 20/04/2016
Accelerometer PCB 393A03 41074 9/10/2016

Accelerometer PCB 393A03 41076 28/05/2016
Acoustic Calibrator Svantek SV30A 10814 04/05/2017
Vibration Calibrator IMI 699A02 989 10/25/2016
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Appendix E. Operational Ground-borne Noise Performance Test Proposal



I - I‘I 29 14328-16

Lt 601, Blieck: A, Shatin Indusyial Cane
- T Yuen Ehun Cicul, Shaan, HT m 143284
Tot @82 3681170 Fax (B82S 322817
E-mail: whodiwalhk
m I.H'H ‘Web weswaibk
SOUTH ISLAND LINE CONTRACT 913

GROUND-BORNE NOISE PERFORMANCE TEST PROPOS AL
SOUTH ISLasm Lisg CoNTRACT 913

GROUND-RORENE NOISE PERFORMANCE TEST PROPOSAL

Contents

Rport No.: T43Z8-% Intraduction ... ........

Fearlway Cirousd- hunw }--.'ux (.‘rlbmm
iI"'n.'puemd Testing Locations
Train Type Fir Niodse Perfarmance Test
Grrond-baormee Mosie Performance Tess Flan
A1 Measurement Instransent & Sep. o
5.2 Tentative Test Scheduli....
E 3 Measurement Pornmeters .

Lol B

Far B, Assessment Procedures .,
Appendix A Overview of li‘-mhgu Fruﬁlc anid Critieal NSRs ..
Alstean Hong Koeng Limited Appenidiz B Detadls ol Proposed Test Locatsons . = i

Unat 101112, WFF New howloon Plaza,
38 Tad haok Tem Boad, howlean,
Homyg Bong

Approved by:

Wilson Hao
[Hrector

Frepared by
BT

Uit 601, Block A,
Shatin Induszirial Centre
5-T Yaen Shun Cincuin Shatin
N.T.. Hong Reag.
Tel: (BSTI31RE-1170, Mni-pd454
Fac: {852} 34228117
Email: whaiwal hk

6 Oel 2015



I - I'I 30 14328-16

I' I‘I 1 13289 I' I‘I 2z 13289

1. Imtreduction

The Sowth lzland Lime (Easty (SILED COMIISGE A mcdimm‘upnci!y ﬁii'.la:\.' syelen
with an approximate wtal route kogty of Thm fom Admaralty (AIDM) 10 South Homeons
{ROH), win thres intermesdise stmbors m Oosan Park (OCP), Wong Chuk Hang (WCH) ond
Lei Tung (LET). Esvironmeemal Inpact Assessment (ELAY report {AETAR-13320000 hes
been conducted and approved with conditions on 8 Dec 20010,

According to the Conditson 230 of Environmental Permit (EP) EP=4E720MVE “A¢ feast ame
maarhy befare commencement of aperatian af the Frofec, the Fermis Holder dhall carry o
aeniie perfivmance Teel amd deposit with the Directar four hard copres amd ane electronic
copy of a Nowwe Performance Test Report o confirm the complionce of the aperations!
air-borme and grownd.moure levels in ocoordance with the approved EI4 Seporl. Before
awbaission fa the Director, the Newse Performmnce Tent Report shall be covrified by the ET
Leader and wverlfled by the [EC a5 conforming fo ihe Information and recommendalions
contained in the opproved I Report. Ay mecesiary measeeis) of recommarnded 10 the
Moise Porformance Test Report thall e fidly and propery smplemented, ™

Wilson Acoustice Limited (WAL) &= commissioned by Abltom Hong Rong Limited 1o
condhicl ground-bome naise performance test for the commuesioning of SILE) for MTR
Corporation Lid. (MTRCL).

This doscuient presents the methodology of ground-hoeme potse (GHN) perfomsance wet for
agreemant with EPL.

2 Railway Ground-borne Moise Criteria

For e ralway operasonal ground-borme nofee, the scoeptable moise level (ANL) for the
NERs are delenmined based on the Arca Semsiavily Rating {ASEL

ASR is defined in the Tachmical Memoraadam fir Assesment af Noise fiom Maces aifer than
Domestic Premises, Public Placer or Consiriction Sies (IND-TM) issued wnder Moitse
Contred Craimanee (WCO0L and depends an the Lype of area amd the degree of mmpact that
Inflsencing Factors (IFs) have an the N3Rs. The ASR i determined from Table 2.4 helow.

Table 2.1 Avea Sensativity Rating (ASR)

Depgra to which NSK i alfected by IF
I Area Comdnining, NSR
e i Wt Affected Indlirectly Dirwetly
Alected Aflectod
(1) Rural area, mchuding country parks or n n B

villnge ivpe develapmenis

(ri} Lowy demsily respdéndial area
consisting of kovwerize or molobed A n C
high-rise developments

o Ulrbeam area B G C

{1v'h Adea other than thoss above (E] B o

With reference 1o the IND-TM, the anteria for noise ransmited primanly through the
sirsciral elements of the huilding showld he 1043 A} bess than the relevam ANI

The operation growud-home polse criteria for the representative NSEs along S1ILEE) alipemient
are Labulated m Tabbe 2.2 below (refer to Tabde 3.5 m approved ELA report ).

‘Tahle 2.2 Acceplahle Moise Level for Baihwoy Operation Ciroamd-bome Noise, [ g e

. Ares Sensitlvity Rating (ASE)
Time Perind
A 1] C
Dy aned Evenimg (0700 2300 30 53 Glb
MNaght (2300-0T0Fy 40 45 50

The ASEs of the selected NERs For commissioning test are all mted 2= B, indicating that
Ly impn 3545 dBEY A) for day and evening / night would be applicshle.
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3. Proposed Testing Locations

Iy aceordance sith the spproved SILIE Y EM&A Mantal. 1 i3 seoommended that “ET should
perform g noie commsxioming Tesh of selocted ey noive sensitive recervers, say TOUT (Fue
iy Coto) and SOHE [South Horzoms Dover Courld” to ensure complisnce of the operational
grovmd-hme noise levels with the ETAO-TAM naise eriseria,

The selection of GHENSR: for perdormance test is bo cover the wanst alfeded lecations. The
principle s that for adjpcent GRNERs with similar grousd condigion, the waorst affected
GEMSR would he selected where possible. The factors affecting considermtion are the gealagy
situation, Ly il resulis, e p accessibility of NSRs amd cie.

Aocanding 1o ELA, there are lolal 28 representative GENSRs sitting along the SILIEL (GGEN
predictions for all of the NSRs are lower ihan stipulated criteria. Apan from non-residential
buildings and schoals, ¥ NSRs sre considéred o be relatively aritical. Which ane YOC1,
VOCL YOS, CPHHGE of LTETL LTEZ LTE4 SOHGA and SOHE, a8 shown in Appemdis
A

WO, YOO YOC4, CPFHH, LTEZ and LTE4 are sitting along the rock section. The botlom
al the piles of Y4 are 12.2m Lo the tunnel, which is the shortest distance among the NSRs.
Referning o the approved ELA. GAN of Y4 is coleulated to be the highest amang the N5 Rs.
Theaigh ETE4 and CPHH are sitling divectly shove the tumnel, Y (804 is considersd 1o he the
warsd casg NSR for ok section mendtoring.

S00H6 and S0OHE are sulimg ol mixed ground and very close te the wnned, Refemng o 1he
Soqehy falowd Line (Easty; (Frownd-bovme Naise Rewew Plan (GBN Review Plan) suhmitied
wnider EP condition .25 snd approved in July 2014, the updated GBN prediction of S0Hg is
higher tham the GEN of SOHE, Thaefore, SOHS i comidered 1o be the worst case NER for

mixed seclion monHoTing.
Thie anformation susnmary for tee § comtical WERs ane listed i Talble 3.1

‘Tahle 3.0 SBummury of MER Candidates for GEN Test

T P T A B
WER: D Dsovijaion Ehige | dhenbogy s Fibe bl LR sl ™
Tk, m affern Naw | lans [ ]
track okl B
e O i+
Yo Fik i Hhmiee (B bkl | Bemdavral | Rock LR 33 iF 55 EE] Ji
(]
LUTRE T T
YOOT | TeaOn Howss (Bhack | Rewichnsinl | Rk nE Ty It W n w
o
Wie D Cart -
Vo4 | Snn O Hane ] 141 b 1 5 a2 ®
ek
s
Viostel o the bty | Rkderty a
'ﬂ:;l“ -mxm;ﬁ-r peil ) " N e futs bl W i1
] e
LTEa Timg Hisg Hai Rasdgmal | Aok (it - T ¥ bl EE] I

L Thang Bl - -

LTEL Tis: Mas Ham Remdawial | Aok w1 [2E ) F ¥ 1 L]
Souh Fharizons Bk ! 4 34

L] I Mok K g Beoadoim | hacd L] 1 ¥ L] ¥ EL}
b Bl troms Tkt . X

EOHE | b pover Cont Fsiidoisal | Mdaed 45 g iF LL] -] H

Remark

(1) Sheetest distaner betwem nesrad frack sl linesdstonhottom ol pike, hosed on ElA

{2y &t disiance from proposed measwrement |ocateon 1o nenrest rack.

(3 Slont distance from chosesd edpe of 0VF % nmret irack

(el Slant distanee from obesed edge of LF 10 nerest mok

51 Tram speed neoerding bo Appenctss 36 - Torpel Train Speed profile in e spproved E1A Report

{6} Predizted GEN levels for YOO YOO, YOO4 CPHH, LTED e LTES are based on ELA, SOHG and
000 ore bassd on the updated GAM Review Plan

Based om above discusabon, YOO and SOHGS are selected fir monitormg. To ebiam il worst
cawe GHEMN, the meastinement & proposed 1o be conducted lower than or al the lowest residint
kevel and with similar indoor noise environment

A1 YO, he starape poom af GF are sebected Tor testing, which is lower than the resident
level md is the closest measurement posnk o the building.

At ROHG, there is mo aceessible rocm for measurensent o residential level, With npproval by
thi Estate Management Office, the lobby s selected for measurament. which m lower than the
resident level andd the closest memsurement poid that could be accessed in BOH 6.

The prefiminary site survey for YOO4 was conducted during dasvtime on 16" Apr. 2013 For
KOHE, site strvey and baseling messurement was eonduceed during daviinss of 10 Aug and
nighttime of 30" Sep, 2015 respectively. Table 3.2 summarises the information of selected
measnrement locstions and preliminary background nodse measurement resufis.

Table 3.2 Proposed test Eocations aisd Background Noise Level
T Fa kil rus
m ﬁ;: M easurement location )
e Swrage room ol GF m
el B {1 Noar kiwer than LF) e
- Labhy, GF a
i {1 flar bower than 1F) e

Remark:
117 The background noess mesngentint 2 V00 wan conduce:d o dvlime. The backpround fevel &
expocted o be Jower ot raght time
2 The besckground nors mesmrenent ot SOHG ws condhciad i mghtme, with s double Brver nosae
enclosure employed

Dhverview of the updsted geolopy profile and N5R locations is shown in Appemdix A
Diewwimps andd photos showing the exact teef locations are provided in Appendiz B
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4. Train Type for Moise Performance Test Flgure 4.1 Train Passhy Vibration Level of M-stock Train dring Peok and Mon-peak Hours
Averaged Traim Passkry Vibration Level

S-Brock tratn (F-carh wall b deployed for the operation of SILCE) and the gronsd-bome noise

perlomimie test metead of K-Stock im stpalaed in EF condition 2.24. According 1o EP

condition 2.24, o Maise Perfarmaace Faper! for S-Stack Train (3-Cor) wes prepared by ET

lesder and werified hy [EC i January 20135, which comcluded dhe ground-home noise -
performance of the 3-cor 5-Stock train is equivalent or better than relevam ELA requiramen of

K-Sk rain

As it is suggested i varis literatures that train leading has ligtle ¢ffect on vibration in !
alslibbe frequency rage (el “Trock-Based Control Measres for Groued Fivarion — The g
Tnfhiemce of Ouasi-Static Leads and Dymamie Eveitation”™, and "Cirownd Fibrafon Induced -
by Rowtway Traffic - The Jafluence of Fehicle Parameters™, Nosse and Vibratson Miligation L
for Rail Transit System, NNFM 118 Springer 2002, the trairs emploved for sest will be i
umboaidd,

Measurement data of trains running along existing operating lines af MTR Corparation olso _—::::“ﬂrh'h;z-m' N
indicate that irain load has wo significant «lTect on vibration 25 shown in Flgure 4.1 and 4.2, - | ......._.L_: L e rsieinen N
which are the avernged M-stock trin passhy vibration and the projected GRN new Heng Fa o P e Aatrnge 1B - 1130 )
Chen Station ol Blmd Lme. respectively. - = - B P it avape-+ | Masdm g Devistes !

’ - - - Mk Peed M Rasrage | Mas ded Oevdles v .

Red solid line and green solid line represent e spectra avernged from ot Jemst 30 train
pasehye durmg peak louss (e, losded trains) and pos-peak hours (e Bess loadad traans),
respactively. Red dash Hees amd groen dish Hoes are the spectra +- standard deviation
respectively. Taken mio account the vanolons, thare is rlnsiglifnn'l dillerence lor vibralion Flguwre 4.2 Projected GBN of M-stock Train during Peak and Non-peak Houwrs
level during peak and pon-peak howrs, despite the difference in train loading. There woubd B Mowsithens Prod & " W =i
abso be i signaficant difference for their prousd-bome podse levels. " Tl

L0 i Bt iy Femipatrny (M|

P gy ey RSN JINR | TR W

I * =+ Pagh Hgam Beragre | Siardurd O vistes

il + =+ Paw et Rermge | Femduen Drviatier

¥ e B P oy A g (50008 - 120080}

i - Mo Prsh Hosars Svragnel Handard Devbs
L e

Gecurdbne kone tesel dBA) e T3 F

W i = s =
e - |
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5 Ground-borne Nosie Performance Test Plan re 5.1 Exemplary GEN Monitoring Setup
A1 Measueement listrument & Setug

Mensurement will ke conducted at the two WESRs listed in Table 3.1 during the test.

Referring to Section 2.2.1.2 of the approved SILE) EM&A Momwal. “ds refer ro the
Techwical Wemorandem (T ixsued nader the Notse Coamdral Olrdbwance FNCO), sownd bevel
medres e compliance with the Imieramtionsd Electrotectucal Commisnon Pablicoiions 651
979 (Tigne [) apd 804 FO85 (Type 1 specificanens showdd be wsed far gaming ouf the
wenine moritorimg. The colibrarion o the sovend Tevel mesers grad therir respective caliteators
sienld be corried owl in accordance with the mamufboierer s reguirements " Prior 1o amd
following the noise mensuremsent, the acowracy of the sound level meter would be verified
wsing an seostic calibrator, Memsunemenis may be sccepled s valid only if the calibration
eviels from before and after the nodse measurement agroe o within 1.0d8

‘Tahle 51 Proposed Mensurement Instnmment

Instrmment Aol M ey,
Soumd & Vibrution Analyrer SVAN %58 or equivalen 2
Mucraphoni Hede b 37EHO2 ar eguivalem I
Aeoustic Calibrator Svimiek 8VI0A 2
Awcelermmeler PCH 393403 2
Vebration Calibrator M1 a0 I

At each NSR, one microphone would bhe placed s around 1.2m shove floor level inside a
designated roam with windows closed snd ane vibration sensor would be placed on Moor st
cach MNSR,

The vibration levels picked from vibrabion sensors would be psed 1o determine the iram
paseby, Actual memenement location and heiphi of microphone may be vanied subjecied 10
oot environment and reguincment af e premiss owner Examplary setap 5 shown m
Figure 5.1

I the case of the hackground noise level could not meet the mersurement requiremsent (refer
tar section b for detanls ), portahle nodse enclosire box will be emplovad to insulile exiraneous
bhack ground noise. Exemplary seup aof GEN monitormg wilh ooase enclosure box are shown
m Figure 5.2 ond 5.3




34

14328-16

l" I‘l 2 13289

Operational GHN performance fesd & propesed 1o be conducted in 04 3005 tentatively,
sulsject 1o availability of pesseasion of tracks,

From Twble 3.2, preliminary doviime background noise Fevels of YOC4 and BOHG are
A0dBA) ond $5dBA) respectively, which are comsidensd 1o be relatively high, Besides, the
BOMHG i very elose 10 bis lermins, In order o misimize the mimeive poiEe and vibraion
from bases passhy, the memsuremenl is proposed te be scheduled 2 nightlime as shown m
Tahble 82

Tiv minimizs the merferenes of immsive nose, the measurement will be conducted dunng
midrighl

Foreach NSR bocation, GEMN would be nsessured for irain operation in bodh Northbound (NE)
aiwl Southbound (SBY 10 meeas fhe cumulative impact. Non-service B-trame would be
armnged for the operational Lest The Serans would be mun @ design operntional speed
according to the speed profile (largel tmin speed ot NSRS refer to Table 3,03, No less than
thres passhys would be messwred m NB ord 5B respectivelv {(iogal & or nsore passhyvs woald
b recorded). Among the GEMN readings of pasabye, the masimont Legueiey will b adoptied Tor
Hhe comeser vialive assessmenl.

Tenzative test schedule & praposed s Table 5.2, sabject o the aperation armangemen of tes
traiin,

I" I‘l 10 13289

Table 52 Temative Test Schedule
Time Activigy

T2 - G200 | Setap a the proposed viniiil |

0300 — 0400 | Comduiet nodse perfommancs fes atb messurenment locations

(40000 — I | Collect mensarement syquipnwnt from N5Rs.

£ Mleasurement Parumelers
Train passhy noise and vibsagion would be logged at | second interval including Legand L.

Typically. vibration freguency spectra from tram operalion peaked in the spectra from 40 He
to B0 [z and groundbome nodse mormally exists ot dhe frequency range lower than d001E. Far
comBeTvalion paIrpeae, noise specra firom 20-300Hz would be extractad 1o siedy whetler nojss
civeronment 1x affected by train generated GBM. Furthermaone, backgroand adjusted Loy, in
the fiall audible freguency rnge would be used 1o compare with the mose criteria m IND-TML

In order to meoid hend-tail effect affecting the background noise measurement resull, an over
Gllres averagead backpround nodse level would be exacted from the measureiment data, sl Msee
ahwad ol each passhy. For exansple, il trmm passhy is recorded lrom 03:0000 to 03:00: 15, then
the hockground nodse level would he averaged from 022583 to 02: 5930

Diatanliod dara amalyeis process will follow the procedurs that descripled in Section 6,
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6 Assessment Procedures

Thi assesement procedure of the MO Criverion Noise Livel L ) agaitst iram pssbys
al’ BILCE) woubd follow the steps presented below.

1} A pre-test noise survey would be conducted to wlemtily o suitable and nceessible
memsurrgment lecation within the specified NSRs, as addreseed in Section 3,

2} Background noise level will be measured ot aroand 1 br prior to the test to detenmine
wheller the background niise level s suatable for mensurement, [F the hackgroumd
molee level already exceed the statutory reguifement, & maximum of -3dB(A)
background comection would be allowed 1o avedd over commection and  for
conservalive resulis.

3} In cme the corrected measired mogse (BG-3dBLAY) still exoseds ststwony requiremaent,
a portable ot encloare oy will be amployed to msulate extrmeous bk protind
noise and mensure the train indimced GEN,

Kl

Based on ibe recordad vibration level and irain pmming schedule provided by
MTRCL extrnet the tram passhy data for lurther anabysis

5} Boackground noise level & determined from avernging the moise kevel of over G
vk mbemsurermnent. 3hee abwad of cach passhy,

i) Determine the hackground comected noise level dunng train passby. This applics 1o
the entire sadible frequency ranging from 20 1o XNz,

T Treain passby durston would be determdoed from vibration: sensore placed an the
testing location. and make reference to tmin running schedule provaded by MTR
Compomtion.  Yibration above hacdkground indicxies train passage. The durntion will
inclodie thi head-tail pesiod.

B} The background comedted noise level s delermmed by

‘I"CUMHJ}' = 10 = rﬂgftwmﬂuwpﬂmrﬂﬂ . 1u$rfrmrrmw.'ll.'l}

Whiere Ly derivg pasdy 15 the nuise level dunng trn passhy
L bedgrinant 15 the background noise level
L arcahy 18 1 background corrected motse level
¥ Odblasn the train aperation beadway during worsl qse 3 mme operation. Delenmine

the Scand Exposure Level (8EL) ansing from S5B and B traim operation in M)
minues,

SELge = baypomtysn+ 10 3 log(Teph + 10 3 log{Nge )
¥ELyy = LNMP-HF-F 10 x !ﬂﬂ{‘fhy} + 10 = Iﬂg f.ﬁ'luﬂ-}

Where T is ihe train passhy duration and A is number of passhy in 30 minutes.

L0y Dt o Lopg i i companrer sith statuary’ nequrements.

LA

12

F32E-9

Leganmmn = 1005 tng{105F 0810 4 1 0#Eleei1T) _ 10 g 18000
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Appendix A Overview of Geology Profile and Critical NSRs
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Figure Al. Geology Profile and Critical NSRs

«Bexin Harizan;
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Appendix B Details of Proposed Test Locations
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Flzura Bl. Pmp-oaed Test Location at YOC4
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Figure B2. Proposed Storage Room for Test al YOC4
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Figure B3. Proposed Test

Poant inside Stora

Raoom at TDE‘
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=

L Preposed Meaasurement
Point inside Storage Room
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Figure B4, Proposed Test
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Figure B6. Proposed Test Point at Lobby of 30116

i




45

14328-16

1-FL

2

14328-9

Figure R7. ];!_gscli !'u’;ashremrmt al SOHG on 30-Sep

-2013, with Double Laver Noise Enclosure Emploved

-END -
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