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INTRODUCTION
Background

The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)
and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO). Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/K) was issued by Director of Environmental Protection (DEP) on 4
October 2016.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4).

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual! was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd was commissioned by the MTR to conduct the LSR test according to the
Testing and Review Methodology Plan (T&RMP) (Annex A). The LSR test results conducted
at the four measurement locations as recommended in T&RMP were presented in the
following OGNMMPs:

* OGNMMP (Batch 1 — Kai Ching Estate, Mung Ching House) (Jun 2016);
* OGNMMP (Batch 2 — Kai Tak Planned Development) (Jun 2016);

* OGNMMP (Batch 3 - Upper Wong Tai Sin Estate) (Sept 2016); and

* OGNMMP (Batch 4 — Lee Wing Building) (Mar 2017).

These OGNMMPs were submitted to EPD and the measurement results were accepted by
EPD. Excerpt of these OGNMMP are presented in Annexes B1 to B4.

® Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 2 June 2017
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1.2 Purpose of This OGNMMP

1.2.1 This Final OGNMMP presents a summary of LSR analysis based on the results of the impact
test at the four designated measurement locations and the updated operational ground-borne
noise prediction results based on measurement results and the latest available information.

1.3 Report Structure
1.3.1 This Test Proposal comprises the following sections:

* Section 1 presents the background information.

* Section 2 presents the summary of impact test and the measured LSR results.
* Section 3 presents the operational ground-borne noise prediction results.

* Section 4 presents the conclusion.

AECOM Asia Co. Ltd. 3 June 2017
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2 IMPACT TESTING AND LSR RESULTS

2.1 Testing Locations

2.1.1 A summary of the information of testing locations are presented in Table 2.1 with their
locations shown in Figure C11033/C/SCL/ACM/M53/004 to 007. Details of testing and
measurement procedures at the testing locations are provided in Annexes B1 to B4.

Table 2.1 Measurement and Testing Locations

Predicted | Measurement Location®
Night-time Location of
NSR Ground- Hammer
borne Approx. Approx. Slant Impact .
. ; Distance Ground Testing
Noise Hori. Test
. . (From Type Date
Levels in Distance Ground Level (Approx.
the EIA from the to Track Tunnel
ID Description Report, Tunnel, m LO rlac Depth)
dB(A) evel), m
KAT-P1-5% | Kai Ching 40 13 (down 19 (down Soil Down Track | 1 &2 Feb
Estate — Mun track) track) Tunnel 2016
Ching House (-8.1mPD)
KAT-P1-7@ | Residential 45 0 18 Mixed | Down Track | 15 April
premises near (up track) rock Tunnel 2016
Kai Tak 0 (-13mPD)
Station (down
track)
DIH-P1-1® | Upper Wong 32 7 (down 31 (down Mixed | Down Track | 11 & 12
Tai Sin track) track) rock Tunnel Aug 2016
Estate — Wing (-2.2mPD)
Sin House
HOM-2-2 Lee Wing 41 8 (up 24 (up track) Rock Up Track 10 Feb
Building track) Tunnel 2017
(-11mPD)

Notes:

(1) KAT-P1-5 is a planned NSR during EIA stage. Assumptions were made on the horizontal building setback
distance from tunnels (i.e. 10m from up track and 20m from down track) and noise levels were predicted based
on this assumption.

(2) KAT-P1-7is a planned NSR during EIA stage. Assumptions were made on the vertical distance from tunnels (i.e.
15m from up track and 17m from down track) and noise levels were predicted based on this assumption.

(3) DIH-P1-1is a planned NSR during EIA stage. Assumptions were made on the horizontal distance from tunnels
(i.e. Om from up track and 5m from down track) and noise levels were predicted based on this assumption.

2.2 Prediction of Line Source Response
2.2.1 The vibration response induced by a unit point source impact was obtained from the hammer

impact test and the best fit curves were calculated to determine the LSR at the testing
locations. The post-processing of measurement data was taken to determine the best fit
curves of PSR with respect to the setback distances, and the depth between the impact source
and the receivers. The calculation of LSR follows the calculation outlined in paragraph 11.3.2
Analysis of Transfer Mobility Data in FTA Manual®®. The determined LSRs at the testing
locations are presented in Annexes B1 to B4.

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 4 June 2017
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3
3.1

3.11

3.1.2

3.2
3.3

3.31

REVIEW OF OPERATIONAL GROUND-BORNE NOISE PREDICTION
Summary of Review of LSR Values

The LSR values adopted in ground-borne noise assessment of SCL (TAW-HUH) and SCL
(HHS) EIA Report were referenced from the data of the West Island Line (WIL) EIA Study (EIA
Register No. AEIAR-126/2008). The LSR for WIL EIA Study were determined based on the
results of borehole impact tests performed in rock, soil and close to the rock head both on the
soil side and the rock side, with receiver vibration data taken on surface at various setback
distances.

The LSR values determined at testing locations (Table 2.1 refers) were compared with those
used in the SCL EIA study for the same area and the same ground conditions with summary of

findings presented in Table 3.1.

Details of comparison are provided in Annexes B1 to B4.

Table 3.1 Comparison between Measurement Data and WIL Data
ID Location IélsARSqtﬁt(?yadopted "N observation
KAT-P1-5 | Kai Ching WIL D018 Measured LSR values at 18m are
Estate — Mun | Rockhead Depth=28m | about at least 10dB lower than the EIA
Ching House | Hole Depth=15m LSR values in all frequency bands.
Slant Distance=18m & | Measured LSR values at 26m are also
26m lower than the EIA LSR values in all
frequency bands.
KAT-P1-7 | Planned WIL D018 Measured LSR values at both 15m
Residential Rockhead Depth=28m | and 17m are at least 8dB lower than
Premises Hole Depth=15m the EIA LSR values in all frequency
near KAT Slant Distance=15m & | bands.
17m
DIH-P1-1 | Upper Wong | WIL D002 Measured LSR values at both 37m &
Tai Sin Rockhead Depth=24m | 28m are in general lower than the EIA
Estate — Hole Depth=34m & LSR values at most frequency bands
Wing Sin 20m and are of similar magnitude at 63Hz
House Slant Distance=37m & | and 160Hz.
28m
HOM-2-2 | Lee Wing Up track: WIL D012 Measured LSR values at both 19m &
Building Rockhead Depth=34m | 30m are lower than the EIA LSR
Hole Depth=18m values at low frequency bands below
Slant Distance=19m 63Hz and are of similar magnitude at
Down track: WIL D002 | 100Hz to 200Hz. At high frequency
Rockhead Depth=24m | band 315Hz, the measured LSR are
Hole Depth=20m slightly higher than the EIA LSR.
Slant Distance=30m

Operational Ground-borne Noise Prediction

Review of Other Assumptions

The following assumptions adopted in the EIA Reports have been reviewed for updating the
ground-borne noise prediction for SCL(TAW-HUH) and SCL(HHS):

e Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — updated information on
whether the tunnel and building (or building piles) are in rock or soft ground;

* Geological Profile — updated geological profile along the alignment;

AECOM Asia Co. Ltd.

June 2017
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* Speed — no update and therefore follows those adopted in the approval of EIA Reports;

* Turnout Adjustment — updated information on the type of turnouts to be used and the
adjustment of position corresponding to the type of turnouts; and

* Building information — updated information including building name, position and layout in
Kai Tak and Diamond Hill areas.

3.3.2 Ground-borne noise assessment at the representative operational ground-borne noise
sensitive receivers (OGBNSRs) (Figures C11033/C/SCL/ACM/M53/013 to 018 refer) has
been updated according to the LSR measurement results. Assessment methodology follows
the prediction methodology recommended by the FTA Manual, which was adopted in the EIA
Reports. The prediction results are summarised in Table 3.2 and Annex C, with detailed
sample calculation provided in Annex D. Cumulative operational ground-borne noise levels
have also been updated with results indicate compliance with the stipulated noise limits
(Annex E refers).

3.3.3 Results indicate that the updated operational ground-borne noise levels are all below the noise
criteria. As such, no mitigation measures such as trackform upgrade is required for
SCL(TAW-HUH) and SCL(HHS), and EIA conclusion remains unchanged.

Table 3.2 Ground-borne Noise Prediction Results
Lmax Day and Evening Period Night-time Period
(0700 - 2300 hours) (2300 - 0700 hours)
NSR S Updated Comply - Updated
NSR 1D Description Updated Criteria, Prediction, with Criteria, Prediction, (_Zomply
Results, Leg,30min, Leg.30min NCO Leg,30min, Leq.z0min with NCO
Lmax, dB(A) dB(A) dB(A) (YIN) dB(A) dB(A) (Y/IN)
SCL (TAW - HUH)

Tsui Chuk

DIH-1-1 Garden Block 45 55 34 Y 45 31 Y
5
Pak Yuen

DIH-2-1 House 39 55 29 Y 45 26 Y
Wah Yuen

DIH-3-1 House 42 55 32 Y 45 29 Y
Nga Yuen

DIH-3-2 House 40 55 31 Y 45 28 Y
Kwai Yuen

DIH-3-3 House 44 55 35 Y 45 32 Y
Chui Yuen

DIH-3-4 House 42 55 33 Y 45 30 Y

DIH-4-1 | Pang Ching 40 55 30 Y 45 27 Y
Court
Carbo

DiH-4-2 | Anglo-Chines 43 55 36 Y : - Y
Kindergarden
Rainbow

DIH-5-1 Home 47 55 37 Y 45 34 Y

DIH-5.2 | Residentil 45 55 36 Y 45 33 %
premises
Our Lady’s

DIH-5-5 Kindergarden 43 55 36 Y - - Y
WTS Fire

DIHe1 | Stationand 48 55 38 Y 45 35 Y
Quarters
Block A
Tropicana

DIH-7-1 Gardens 39 55 29 Y 45 26 Y
Block 2
Tropicana

DIH-7-2 Gardens 40 55 30 Y 45 27 Y
Block 3
Redemption

DIH-8-1 Lutheran 43 55 33 Y 45 30 Y
Church

AECOM Asia Co. Ltd. 6 June 2017
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NSR ID

NSR
Description

Lmax

Day and Evening Period
(0700 - 2300 hours)

Night-time Period
(2300 - 0700 hours)

Updated
Results,
Lmax, dB(A)

Criteria,

Leq,30mm,
dB(A)

Updated
Prediction,

Leq,30min,
dB(A)

Comply
with
NCO
(Y/IN)

Criteria,

Leq,30min,
dB(A)

Updated
Prediction,

Leq,30min|
dB(A)

Comply
with NCO
(Y/N)

DIH-9-1

Shek On
Building

43

55

36

Y

Y

DIH-10-1

Hong Kong
Sheung
Keung Hui
Nursing Home

39

55

30

45

27

DIH-11-1

Lung Wan
House

35

55

29

45

26

DIH-12-1

Galaxia
Tower B

23

55

<20

45

<20

DIH-12-2

Galaxia
Tower E

21

55

<20

45

<20

DIH-13-1

Canossa
Primary
School

42

55

35

DIH-14-1

Rhythm
Garden Block
2

41

55

33

45

30

DIH-14-2

Rhythm
Garden Block
5

32

55

24

45

21

DIH-14-3

Rhythm
Garden Block
8

13

55

<20

45

<20

DIH-14-4

Canossa
Primary
School (San
Po Kong)

37

55

32

DIH-14-5

Rhythm
Garden Block
1

41

55

33

45

30

DIH-14-6

Rhythm
Garden Block
3

41

55

32

45

29

DIH-15-1

Kam Wan
House

41

55

32

45

29

DIH-15-2

Pik Hoi House

41

55

33

45

30

DIH-16-1

Wong Tai Sin
Temple

46

55

36

45

33

DIH-17-1

Chuk Yuen
United Village

46

55

36

45

33

DIH-18-1

Upper Wong
Tai Sin Estate
Po Sin House

45

55

36

45

33

DIH-18-2

Upper Wong
Tai Sin Estate
Tat Sin House

45

55

35

45

32

DIH-19-1

Lung Cheung
Gov.
Secondary
School

46

55

39

DIH-20-1

Baptist
Rainbow
Primary
School

45

55

38

DIH-21-1

Tin Wang
Court Wang
King House

46

55

36

45

33

DIH-22-1

Price
Memorial
Catholic
Primary
School

45

55

38

DIH-23-1

Tin Ma Court
Chun On
House

42

55

32

45

29

DIH-24-1

Shing Wong
Temple

46

55

37

45

34

AECOM Asia Co. Ltd.
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Lmax Day and Evening Period Night-time Period
(0700 - 2300 hours) (2300 - 0700 hours)
NSR - Updated Comply - Updated
NSR 1D Description Updated Criteria, Prediction, with Criteria, Prediction, Qomply
Results, L eq,30mins Lec s0m; NCO Leq,30min, Lec 20m with NCO
Lmax, dB(A) | dB(A) daBA) (YIN) dB(A) dB(A) (YIN)
Upper Wong
DIH-P1-1 Tai Sin Estate 44 55 34 Y 45 31 Y
Phase 3
Planned
DIH-P3-1A | receiversin 35 55 27 Y 45 24 Y
the CDA site®
Planned
DIH-P3-2A | receivers in 38 55 30 Y 45 27 Y
the CDA site®
Planned
receivers in
DIH-P3-4 the CDA 45 55 34 Y - - Y
site@®)
Residential
KAT-p1-1 | Dremisesnear 15 55 <20 Y 45 <20 Y
Kai Tak
Station
KAT-P1-2 One Kai Tak 8 55 <20 Y 45 <20 Y
Residential
51 premises near
KAT-P1-3 Kai Tak 21 55 <20 Y 45 <20 Y
Station
Residential
KAT-P1-4 | Dremisesnear 16 55 <20 Y 45 <20 Y
Kai Tak
Station
Mun Ching
KAT-P1-5 House, Kai 42 55 34 Y 45 31 Y
Ching Estate
KAT-P1.6 | TowerHs3, De 26 55 <20 Y 45 <20 Y
Novo
Residential
KAT-p1-7 | Dremisesnear 48 55 39 Y a5 36 Y
Kai Tak
Station
TKW-1-1 Parc 22 37 55 28 45 25
Sanford
TKW-1-2 Mansion 37 55 28 45 25
Skytower
TKW-2-1 Tower 1 28 55 <20 Y 45 <20 Y
Skytower
TKW-2-2 Tower 2 28 55 <20 Y 45 <20 Y
TKw-2-3 | Skytower 24 55 <20 45 <20
Tower 7
TKW-3-1 Prince Ritz 13 55 <20 45 <20
o Prosperity
TKW-3-2 House 26 55 <20 45 <20
Residential
b1 premises near
TKW-P1-1 To Kwa Wan 35 55 28 Y 45 25 Y
Station
Fok On
MTW-6-1 Building 42 55 34 Y 45 31 Y
HK Society for
MTW-6-2 the Protection 47 55 41 Y - - Y
of Children
Chung Nam
MTW-6-3 Mansion 42 55 33 Y 45 30 Y
MTW-6-4 Pok Oi Lau 46 55 38 Y 45 35 Y
MTW-7-1 | Seranium 46 55 37 Y 45 34 Y
House
MTW-8-1 Horae Palace 43 55 35 Y 45 32 Y
MTW-9-1 Majestic Park 40 55 32 Y 45 29 Y
MTW-10-1 18 Farm Road 43 55 35 Y 45 32 Y
AECOM Asia Co. Ltd. 8 June 2017
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Lmax Day and Evening Period Night-time Period
(0700 - 2300 hours) (2300 - 0700 hours)
NSR - Updated Comply - Updated
NSR 1D Description Updated Criteria, Prediction, with Criteria, Prediction, Qomply
Results, L eq,30mins Leg.30min NCO Leq,30min, Leg.30min with NCO
Lmax, dB(A) dB(A) dB(A) (YIN) dB(A) dB(A) (Y/N)
Farm Road
MTW-11-1 | Government 44 55 38 Y - - Y
Primary
School
MTW-12-1 | YuetFai 47 55 38 Y 45 35 Y
Mansion
MTW-12-2 | Delight Court 41 55 32 45 29
MTW-12-3 | LUky 35 55 27 Y 45 24 Y
Mansion
352-354 Ma
MTW-12-4 Tau Wai Road 34 55 27 Y 45 24 Y
MTW-12-5 | Seng Cheong 39 55 32 Y 45 29 Y
Building
Great Wall
MTW-12-6 Building 41 55 33 Y 45 30 Y
197-199 Ma
MTW-12-7 Tau Wai Road 45 55 37 Y 45 34 Y
Pak Tai
MTW-12-8 Mansion 47 55 39 Y 45 36 Y
Residential
ey premises
MTW-12-9 along Hung 43 55 35 Y 45 32 Y
Kwong Street
MTW-12-1 | Lucky
0 Building 35 55 28 Y 45 25 Y
MTW-12-1 | Jing Ming 34 55 26 Y 45 23 Y
1 Building
MTW2'12'1 One Elegance 43 55 35 Y 45 32 Y
Cheung Chuk
MTW-13-1 | Shan 43 55 37 Y - - Y
Memorial
School
PLK Lam Man
MTW-14-1 | Shan English 37 55 32 Y . - Y
Primary
School
Hung Hom
Lutheran
MTW-15-1 Primary 40 55 36 Y - - Y
School
SKH Good
Shepherd
MTW-16-1 Primary 38 55 34 Y - - Y
School
Loyal
MTW-17-1 Mansion 38 55 30 Y 45 27 Y
Residential
oy premises
MTW-18-1 along Chi 32 55 25 Y 45 22 Y
Kiang St
No. 2
MTW-18-2 | Kowloon City 33 55 26 Y 45 23 Y
Road
MTW-19-1 | Holy Trinity 38 55 30 Y 45 27 Y
Church
Hom-1-1 | KO Shan 43 55 35 45 32
Theartre
HOM-2-1 Faerie Court 41 55 34 45 31
Lee Wing
HOM-2-2 Building 43 55 35 45 32
Wing Lam
HOM-2-3 Mansion 43 55 36 45 33
HOM-2-4 Tak Lee Court 42 55 34 45 31
HOM-2-5 | ChatMa 42 55 34 45 31
Mansion
AECOM Asia Co. Ltd. 9 June 2017
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Lmax Day and Evening Period Night-time Period
(0700 - 2300 hours) (2300 - 0700 hours)
NSR - Updated Comply - Updated
NSR 1D Description Updated Criteria, Prediction, with Criteria, Prediction, Qomply
Results, L eq,30mins Leg.30min NCO Leq,30min, Leg.30min with NCO
Lmax, dB(A) dB(A) dB(A) (YIN) dB(A) dB(A) (Y/N)

Hom-2-6 | Chatham 45 55 37 Y 45 34 Y
Mansion

HoM-3-1 | FOOk Sing 39 55 31 Y 45 28 Y
Mansion
Marigold

HOM-3-2 Mansion, 39 55 31 Y 45 28 Y
Block A

HOM-4.1 | YeeFu 36 55 28 Y 45 25 Y
Building
271 Chatham

HOM-5-1 Road North 28 55 22 Y 45 <20 Y
HKPU

HOM-P2 Student Halls 35 55 28 Y 45 25 Y
of Residence
Residential
Building,

HOM-P3-1 HOM Station 37 55 30 Y 45 27 Y
Development
Cartas

HuH-1-1 | Branchi 34 55 30 Y - - Y
College of
Careers

HUH-1-2 Lok Ka House 37 55 30 45 27 Y
Wing Fung

HUH-1-3 Building 37 55 29 45 26

SCL (HHS)

HUH-1-3 | Wing Fung 16 55 <20 Y a5 <20 Y

Building
Notes:

(1) The operational groundborne noise results are taken from either those presented in SCL(TAW-HUH) EIA Report
or SCL(HHS) EIA Report KAT-P1-5 or Supporting Document for Application of VEP (Application No.
VEP-370/2012) (June 2012) where applicable.

@

Information based on the Environmental Review Report (ERR) for Update of Fixed Plant Noise Sources at

Diamond Hill Station (DIH) and Hin Keng Station (HIK), and Minor Update of HIK Footprint (August 2016) for
supporting the Application of Variation of Environmental Permit (Application No.: VEP-506/2016).
(3) There would be no night-time operation at DIH-P3-4 according to the information in ERR.

AECOM Asia Co. Ltd.

10

June 2017




Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
MTR Corporation Limited Operational Ground-borne Noise Mitigation Measures Plan

4 CONCLUSION

4.1.1 The measurement of LSR values were conducted at the recommended testing locations as
stated in the agreed T&RMP. The assumptions adopted in the EIA Reports have been
further reviewed and the ground-borne noise prediction for SCL(TAW-HUH) and SCL(HHS)
have been updated based on all measured LSR results in the Final OGNMMP and the latest
available information.

4.1.2 The updated ground-borne noise levels are all below the noise criteria, and thus the
conclusion in the EIA Reports remains unchanged, and no mitigation measures are required

AECOM Asia Co. Ltd. 11 June 2017
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Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
Operational Ground-borne Noise Mitigation Measures Plan —

MTR Corporation Limited Testing and Review Methodology Plan
1 INTRODUCTION

1.1 Background

1.1.1  The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)

11.2

113

114

115

1.1.6

and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO). Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/1) was issued by Director of Environmental Protection (DEP) on 14
October 2015.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4). No ground-borne noise will be
assessed for at grade section around TAW, HIK and HUH as airborne noise will be the
dominant noise source that vibration generated by the tunnel is much larger than the slab track
at grade. Ground-borne noise issue for NSRs around HUH will be discussed in relevant
submission under EP-437/2012.

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual' was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd has been commissioned by the MTR to prepare this Testing and Review
Methodology Plan (T&RMP) and to conduct the LSR test according to the approved T&RMP.
The testing results and calculation, together with the approved T&RMP, will be included in the
OGNMMP which will be submitted under EP Condition 2.27.

! Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ", 2006
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1.2 Purpose of This T&RMP

1.2.1 This T&RMP is prepared to seek the DEP’s agreement on the testing locations and
methodology prior to the commencement of LSR test.

1.3 Report Structure

1.3.1 This Test Proposal comprises the following sections:

Section 1 presents the background information.

Section 2 describes the tunnel excavation programme and proposed testing locations.
Section 3 presents the testing methodology.

Section 4 presents the method of LSR prediction.

Section 5 presents the review methodology of the operational ground-borne noise.

AECOM Asia Co. Ltd. 2 January 2016
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2 TESTING AND MEASUREMENT LOCATIONS
2.1 Selection of Impact Testing Locations
2.1.1 The selection of testing location is based on the following considerations:

* Ground Type — LSR values at different ground types (soil, rock and mixed rock) is proposed
to be obtained for review in OGNMMP.

* Accessibility — The testing receiver location should be accessible for conducting the test on
building structure or foundation.

* Ambient vibration — The measurement results will be affected by the ambient vibration from
existing traffic. As such the measurement location should be located away from roads with
heavy traffic.

¢ Building Pile — Type and depth of building foundation and building pile arrangement are
considered. High rise building with pile down to rock head would give high noise level from
tunnel and will have higher priority for selection.

* Predicted Ground-borne Noise Levels — LSR test is proposed to be conducted at the more
sensitive locations in close proximity to the SCL tunnel, i.e. the ground-borne noise
sensitive receivers (NSRs) predicted with relatively higher operational ground borne noise
levels. The NSRs identified in the EIA Reports will be reviewed for selection of appropriate
testing location(s).

* Tunnel Depth — The measurement signal would be weak if the tunnel is too deep in vertical
depth and too far in horizontal distance. The slant distance between ground level of the
testing location and the track level of the tunnel is preferable to be within 20m and should
not be greater than 40m.

2.1.2 There are three different types of geological characteristics which are soil, mixed rock and rock
along the alignment. Representative LSR values of these three geological characteristics will
be obtained and applied in the upcoming OGNMMP.

2.1.3 It is important to obtain a measureable vibration impact at the NSR with minimal influences
from the existing surrounding environment. Existing ambient vibration environment at the
NSRs is considered as an important factor because the vibration impact source for the testing
is relatively low and would be easily affected by the vibration induced from surrounding road
traffic. The tunnel of this project is running under the urban area with busy roads, and most
NSRs are subject to high ambient vibration environment; thus they are considered not suitable
for the test. Slant distance to the tunnel is also a key factor for consideration as the larger the
separation distance between tunnel and NSR, the weaker the vibration signal to be recorded
at the NSR. There are many NSRs being too far away, more than 40m slant distance from
the tunnel, which the vibration signal would be insignificant to measure and therefore not
suitable for the test. NSRs with predicted Leq somin@ray lOwWer than 30 dB(A) in the EIA
ground-borne noise prediction results would not be considered as a representative location for
testing and measurement as the vibration signal is predicted to be insignificant to measure.

2.1.4 All NSRs in the EIA Reports were considered according to the criteria in Section 2.1.1 and
reviewed in Appendix A. Based on the considerations discussed in Section 2.1.2 and 2.1.3,
four out of ten NSRs were selected to be the most suitable and most representative for each
geological type for the LSR measurement (Table 2.1 refers). The corresponding measurement
locations at the selected NSRs are summarised in Table 2.2 and the testing locations are
shown in Figure C11033/C/SCL/ACM/M53/001 — 003. MTR will notify the relevant
representative such as management office of selected NSRs prior to the testing and
measurement, and a contact would be made available for them during the test in case there is
nuisance lodged by residents.

2.15

AECOM Asia Co. Ltd. 3 January 2016
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Table 2.1 Justifications for NSR selection for LSR measurement
Ground Type NSRs Justification(s) Selected LSR
Measurement
Location (Y/N)
Mixed Rock DIH-18-1 Farther distance to the tunnel compared with N
DIH-P1-1.
DIH-18-2 Farther distance to the tunnel compared with N
DIH-P1-1.
DIH-P1-1™ An existing structure close to the tunnel. Y
DIH-P3-1 Farther distance to the tunnel and lower N
predicted level compared with KAT-P1-7.
DIH-P3-2 Farther distance to the tunnel and lower N
predicted level compared with KAT-P1-7.
HOM-2-1 Situated at the margin of mixed rock and rock N
that actual effect of hammer impact test is
unknown and hence not suitable to apply to all
NSRs of mixed rock type.
KAT-P1-7" Short slant distance among relevant NSRs Y
together with high predicted level.
Soll KAT-P1-5 The only NSR fulfils all criterions after screening. Y
Rock HOM-2-2 Located directly above the tunnel. Y
HOM-2-3 Farther distance to the tunnel compared with N
HOM-2-2.

Note:

(1) The more conservative result measured from DIH-P1-1 and KAT-P1-7 will be applied for updating LSR value of

NSRs at mixed rock type.

Table 2.2 Proposed Measurement and Testing Locations
NSR Predicted
Night-time Latest Slant Location of
Ground- A Distance Hammer
borne pprox. (From Impact Anticipated
Noise _H0r|. Ground Ground Test Testing
D Description Levels in ?'Sta?ﬁe Level to Type (Approx. Schedule
the EIA TL?]TeI ?n Track Tunnel
Report, ’ Level), m Depth)
dB(A)
DIH-P1-1" | Upper Wong 32 20 (up 32 Mixed | Down Track Mid 2016
Tai Sin Estate track) Rock Tunnel
- Wing Sin 10 (down (-2.2mPD)
House track)
KAT-P1-5@ | Kai Ching 40 25 (up 19 Sail Down Track | Early 2016
Estate — Mun track) Tunnel
Ching House 13 (down (-8.1mPD)
track)
KAT-P1-7 Residential 45 0 (up 20 Mixed Down Track Early 2016
Premises near track) Rock Tunnel
KAT 0 (down (-14mPD)
track)
HOM-2-2 Lee Wing Bldg 41 0 (up 24 Rock Up track End 2016
track) Tunnel
0 (down (-11mPD)
track)

Note:

(1) DIH-P1-1 is a planned NSR during EIA stage. Assumptions were made on the horizontal building setback distance
from tunnels (i.e. Om from up track and 5m from down track) and noise levels were predicted based on this

assumption.

(2) KAT-P1-5 is a planned NSR during EIA stage. Assumptions were made on the horizontal building setback distance
from tunnels (i.e. 10m from up track and 20m from down track) and noise levels were predicted based on this

assumption.

AECOM Asia Co. Ltd.
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3 TESTING METHODOLOGY
3.1 Instrumentations

3.1.1 The impact force levels applied within the tunnel would be measured using a SINUS Harmonie
connected to a laptop computer and vibration levels would be measured using a Bruel & Kjaer
PULSE also connected to a laptop computer. Bruel & Kjaer and Wilcoxon accelerometers
would be used on the surface. Details of the instruments are provided in Table 3.1.

Table 3.1 Instruments to be Used in the Hammer Impact Test
Manufacturer / Model
Instrument No. Purpose
Pneumatic Hammer | WM model S Connection to 4-hp air compressor to
and Air Compressor induce force (impact) at about 400kN
Impact Controller WM type 1 Connection to pneumatic hammer to
control impact on/ off
Analyzer Platform Bruel & Kjaer PULSE; Spectrum  analyzers for data
Sinus Harmonie acquisition
Accelerometer Bruel & Kjaer type 4370V; | Vibration transducers to measure
Wilcoxon Research vibration
731-207
Force transducer PCB 207C Fitted to pneumatic hammer to
measure impact force

3.2 Testing and Measurement Procedures

3.2.1 The testing would be carried out after the completion of tunnel excavation. The testing and
measurement procedures are summarised below:

The test will be carried out during night time when background vibration levels are at their
lowest. All construction works inside tunnel and the adjacent tunnel shall be suspended
during the testing.

The impact hammer will hit on the centreline of tunnel invert. The hammer will apply
measured impact forces within the tunnel at 7 impact points in each testing location to
represent the length of at least half a train (i.e. about 100m). The measured impact forces
will be logged by the spectrum analyzer. Each impact points will have 10 hits at 400kN on
the tunnel invert. The locations of impact points for selected NSRs are illustrated in Figure
C11033/C/SCL/ACM/M53/001 — 003.

Accelerometers adhere on the ground and on the building foundation of the selected NSRs.
Site photos showing the position of accelerometer are shown in Appendix B.

By communication of staff between ground and tunnel, the pneumatic hammer will be
activated to apply an impact on the tunnel invert.

The impact force in tunnel and the vibration levels on the ground will be recorded by the two
separated spectrum analyzers. Measurement will be conducted in narrow frequency bands
from 6.3Hz to 500Hz.

Impact force and vibration measurements will be repeated for all impact location points
along the tunnel at minimum distance of half train length (i.e. about 100m). Due to
symmetry of the train, the point source response of transfer mobility for the another half
train length can be obtained by calculation by multiplying two to the measured results. At
each impact point, 10 hits will be sufficient for prediction of LSR.

AECOM Asia Co. Ltd. 5 January 2016
C11033 LSR Test Plan_v12b



Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
Operational Ground-borne Noise Mitigation Measures Plan —

MTR Corporation Limited Testing and Review Methodology Plan

4.1

411

4.2

421

422

4.2.3

METHOD OF LINE SOURCE RESPONSE PREDICTION
Introduction

The vibration response caused by a unit point source impact can be obtained from the
hammer impact test and the best fit curves can be calculated to determine the LSR at the
selected NSRs along the SCL alignment. The prediction of LSR is presented in this section.

Prediction Method of Line Source Response

The measurement data will be processed so that the specific geological conditions at selected
receivers along the alignment, namely, the setback of the receiver from the alignment, the
depth of the tunnel, and the depth of the receiver-building basement can be input. For the
given input conditions, the best fit curves of PSR are determined from the impact database
with respect to the setback, and source and receiver depth. The LSR (TMjqe , dB re 1e®
(m/s)/(N/m®®)) ) will then be determined by numerical integration with the formula® as shown
below, of the Point Source Response (PSR, TM,) along the length of the train centred on the
receiver, while PSR will be determined from impacting within the tunnel.

TMpi TMHpn
10 1o TMp2 THMpnr—1 10 1@

+1075 4t 10T 22+ —

TMire =10 = loglQ |h =

Where

Impact interval (m) (interval varying from 5m to 40m)

Point source transfer mobility for ith impact location (dB re 1e-9 (m/s)/N)
Last impact location

TMpi

The calculation of LSR will follow the calculation outlined in paragraph 11.3.2 Analysis of
Transfer Mobility Data in FTA Manual®.

The measured LSR will be compared with those adopted in the EIA Reports for equivalent
ground types to allow verification of the ground-borne noise calculation in the EIA Report.

2 Federal Railroad Administration of U.S. Department of Transportation “High-Speed Ground Transportation Noise and

Vibration Impact Assessment”, 2012
% Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006
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5 REVIEW OF OPERATIONAL GROUND-BORNE NOISE METHODOLOGY
5.1 Review of Other Assumptions

5.1.1 Other assumptions adopted in the EIA Reports will be reviewed and updated based on the
latest available information, where necessary, in the upcoming Operational Ground-borne
Noise Mitigation Measures Plan.

¢ Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — these factors depend on
whether the tunnel and building (or building piles) are in rock or soft ground. Updated
building information, if any, will be reviewed.

* Geological Profile — updated geological profile along the alignment, if any, will be reviewed.
* Speed — updated speed profile along the alignment, if any, will be reviewed.

¢ Turnout Adjustment — updated information, if any, on the type of turnouts to be used and the
adjustment corresponding to corresponding type of turnouts will be reviewed.

5.2 Update of Ground-borne Noise Assessment

5.2.1 Ground-borne noise assessment at the selected NSRs will be updated according to the review
findings of the assumptions as discussed in Section 5.1 and the measurement results of LSR.
Assessment methodology will follow the prediction methodology recommended by the FTA
Manual, which was adopted in the EIA Reports.

AECOM Asia Co. Ltd. 7 January 2016
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Appendix A Selection of Measurement Locations from the NSRs in the SCL EIA Reports

Al B [10] C [11] D [12] E [13]
Worst case Scenario®
Ground Building TheSl\Ilaestr eSt] Ambient Justification of not
NSR ID NSR Description Type ® . - Piles Distance to Vibration | Accessibility selected for LSR
ype Predicted | Criterion (Y/N/NA) T : (High (YIN) measurement
Legaomin | Leg3omin ) unr{\:}) fLow) ®
@) | @B®) (m)
DIH-1-1  |Tsui Chuk Garden Block 5 Rock 40 45 Y 80 Low Y ©)
DIH2-1  |Pak Yuen House Mixed rock 39 45 Y 297 Low Y (C)
DIH-3-1  |Wah Yuen House Mixed rock 39 45 Y 112 Low Y (@)
DIH-3-2  |Nga Yuen House Mixed rock 39 45 Y 128 Low Y ©)
DIH-3-3  |Kwai Yuen House Mixed rock 42 45 Y 44 Low Y ©)
DIH-3-4  |Chui Yuen House Mixed rock 39 45 Y 67 Low Y ©)
DIH-4-1  |Pang Ching Court Mixed rock 39 45 Y 207 Low Y (C)
Carbo Anglo-Chinese
DIH-4-2 ) g 2 Mixed rock 44 55 N 137 Low Y (B), (C)
Kindergarten
DIH-5-1  JRainbow Home Rock 34 45 N 48 Low Y (B), (C)
DIH-5-2  |Residential premises Rock 35 45 N 41 Low Y (B), (C)
DIH-5-5  |our Lady’s Kindergarten® Mixed rock 34 55 N 94 Low Y ®),(C)
DIH 6-1 WTS Fire Station and Quarters Rock 39 15 N 35 Low y ®)
Block A
DIH-7-1  |Tropicana Gardens Block 2 Rock 35 45 Y 49 High Y (C), (D)
DIH-7-2  |Tropicana Gardens Block 3 Rock 37 45 Y 45 Low Y ©)
DIH-8-1  |Redemption Lutheran Church Rock 25 45 N 118 Low Y (A), (B), (C)
DIH-9-1  |Shek On Building®® Rock 27 55 N 121 High Y (A), (B), (C), (D)
DIH-10-1 Hong Kong Sheung Keung Hui Rock 92 45 N 170 High Confirm upon ). (). (C), )
Nursing Home request
DIH-11-1 JLung Wan House Mixed rock <20 45 Y 65 High Y (A), (C), (D)
DIH-12-1 Galaxia Tower B Mixed rock <20 45 Y 182 Low Y (A), (C)
DIH-12-2 |Galaxia Tower E Mixed rock <20 45 Y 163 Low Y (A), (C)
Confirm upon
DIH-13-1  |Canossa Primary School® Rock 28 55 N 162 Low requesf (), (B), (C)
DIH-14-1 |Rhythm Garden Block 2 Mixed rock 28 45 N 43 Low Y A), (B), (C)
DIH-14-2  |Rhythm Garden Block 5 Soil 30 45 N 35 High Y A), (B), (D)
DIH-14-3  |Rhythm Garden Block 8 Soil 24 45 N 176 High Y (A), (B), (C), (D)
Canossa Primar i
DIH-14-4 o y Mixed rock | <20 55 N 146 Low | Confirm upon ), (), (©)
School* (San PoKong) request
DIH-14-5 |Rhythm Garden Block 1 Mixed rock 29 45 N 36 Low Y (A), (B)
DIH-14-6  JRhythm Garden Block 3 Mixed rock 28 45 N 49 Low Y (A), (B), (C)
DIH-15-1 JKam Wan House Mixed rock 26 45 Y 89 High Y (A), (C), (D)
DIH-15-2  JKam Pik House Mixed rock 26 45 Y 70 High Y (A), (C), (D)
DIH-16-1 [Wong Tai Sin Temple Mixed rock 36 45 N 42 Low Confirm upon (B), (C)
request
DIH-17-1  |Chuk Yuen United Village Mixed rock 36 45 N 37 High Y (B), (D)
DiH-1g.1 [JPPerWongTaiSinEstate Po fypos ok | 38 45 ¥ 34 Low v .
Sin House
DiH-1g-2 [UPPerWongTaiSinEse Tat f \poq oo | 41 45 Y 40 Low ¥ .14
Sin House
Lung Cheung Gov.Secondar i
DIH-19-1 g Y | mixedrock | 45 55 N 45 Low | Confirm upon ®), ()
School request
Baptist Rainbow Primal i
D204 | i Mixedrock | 44 55 N % Low | Confirm upon ®), (C)
School request
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Worst case Scenario®®
Ground Building TheSl\Ilaestr et Ambient Justification of not
NSR ID NSR Description Type ® . - Piles Distance to Vibration | Accessibility selected for LSR
ype Predicted | Criterion (Y/N/NA) = | (High (YIN) measurement
Legaomin | Leg3omin ) unr{\se]) fLow) ®
@) | @B®) (m)
Di-211 |1 Wang CourtWang King Rock 33 45 Y 51 Low Y ©
House
Price Memorial Catholic Primar i
DIH-22-1 o N vivedrock | 34 55 N 89 Low | Confirm upon ®) ()
School request
DIH-23-1 |Tin Ma Court Chun On House | Mixed rock 29 45 Y 108 Low Y (A), (C)
DIH-24-1  |Shing Wong Temple Mixed rock 44 45 N 28 Low Y (B)
Upper Wong Tai Sin Estate
DH-PL1 | PP o : Mixed rock | 32 45 Y 32 Low Y -4
Phase 3
DIH-P2-1  |TBAM Mixed rock | <20 45 NA 78 High CO?Q;Teifon (A), (C), (D)
DIH-P2-2 [TBAMY Mixed rock 43 45 NA 20 High CO?Q;T;;?O“ (D)
DIH-P2-3 |rBAY Mixedrock | 45 45 NA 20 High corr‘:(are‘;fon D)
DIH-P2-4 [TBAM Mixed rock 25 45 NA 36 Low CO?;I;T;;I:OH A
DH-P3-1 |TBAM Mixed rock | 36 45 NA 28 Low C°':;2Te‘;f°" 4
DIH-P3-2 |rBAM Mixedrock | 36 45 NA 30 Low C°?;:’Se‘;f°" 14
Residential premises near Kai )
KAT-P1-1 - Soil 23 45 NA 76 Low Y (A), (©)
Tak Station
Residential premises near Kai )
KAT-P1-2 - Soil 25 45 NA 76 Low Y (A), (©)
Tak Station
Residential premises near Kai )
KAT-P1-3 o Soil 31 45 NA 57 Low Y ©)
Tak Station
Residential premises near Kai )
KAT-P1-4 ] Soil <20 45 NA 67 Low Y (A), (€)
Tak Station
Residential premises near Kai :
KAT-P1-5 Soil 40 45 Y 19 Low Y .64
Tak Station Site 1A¥!
Residential premises near Kai .
KAT-PL6 [ ion Site 18 Soil 25 45 NA 166 Low Y (A), (C)
Residential premises near Kai ) "
KAT-P1-7 I Mixed rock | 45 45 NA 20 Low Y 1
Tak Station
TKW-1-1  |Parc 22 Soil 25 45 N 86 Low Y (A), (B), (C)
TKW-1-2  |Sanford Mansion Mixed rock 25 45 N 96 Low Y (A), (B), (C)
TKW-2-1  |Skytower Tower 1 Soil <20 45 Y 141 Low Y (A), (C)
TKW-2-2  |Skytower Tower 2 Soil <20 45 Y 141 Low Y (A), (C)
TKW-2-3  |Skytower Tower 7 Mixed rock <20 45 Y 235 Low Y (A), (C)
TKW-3-1  JPrince Ritz Mixed rock <20 45 Y 236 High Y (A), (C), (D)
TKW-3-2  |Prosperity House Mixed rock <20 45 N 251 High Y (A), (B), (C), (D)
Residential premises near To i
TKW-P1-1 prem®s Mixedrock | 30 45 NA 27 Low | Confirm upon )
Kwa Wan Station request
MTW-6-1  |Fok On Building Mixed rock 37 45 N 23 High Y (B), (D)
HK Society for the Protection of
MTW-6-2 chil dren[zt]y Mixed rock 50 55 N 18 High Y (B), (D)




Appendix A Selection of Measurement Locations from the NSRs in the SCL EIA Reports

Al g 1ol cly p 12 g 131
Worst case Scenario®®
Ground Building TheSl\Ilaer?tr et Ambient Justification of not
NSR ID NSR Description Type ® . - Piles Distance to Vibration | Accessibility selected for LSR
ype Predicted | Criterion (Y/N/NA) = | (High (YIN) measurement
Legaomin | Leg3omin ) i fLow) ®
)
@) | @B®) (m)
MTW-6-3  |Chung Nam Mansion Mixed rock 35 45 N 25 High Y (B), (D)
MTW-6-4  |Pok Oi Lau Mixed rock 45 45 N 19 High Y (B), (D)
MTW-7-1  |Geranium House Rock 40 45 N 21 High Y (B), (D)
MTW-8-1 |Horae Palace Rock 35 45 Y 23 High Y (D)
MTW-9-1  |Majestic Park Rock 28 45 v 39 High | Confirm upon ), D)
request
MTW-10-1 )18 Farm Road Rock 35 45 Y 23 High Y (D)
Farm Road Government i
MTw-12-1 |° o Rock 2 55 N 67 High Confirm upon (8), (C), (D)
Primary School request
MTW-12-1 [Yuet Fai Mansion Rock 38 45 N 25 High Y (B), (D)
MTW-12-2 |Delight Court Mixed rock 33 45 Y 27 High Y (D)
MTW-12-3 |Lucky Mansion Mixed rock 29 45 N 25 High Y (A), (B), (D)
MTW-12-4 ]352-354 Ma Tau Wai Rd Mixed rock 29 45 N 25 High Y (A), (B), (D)
MTW-12-5 |Seng Cheong Building Mixed rock 32 45 N 25 High Y (B), (D)
MTW-12-6 |Great Wall Building Rock 30 45 N 35 High Y (A), (B), (D)
MTW-12-7 |197-199 Ma Tau Wai Rd Rock 37 45 N 23 High Y (B), (D)
MTW-12-8 |Pak Tai Mansion Rock 40 45 N 22 High Y (B), (D)
Residential premises along . )
MTW-12-9 Hung Kwong Street Mixed rock 38 45 N 22 High Y (B), (D)
MTW-12-10 |Lucky Building Mixed rock 31 45 N 23 High Y (B), (D)
MTW-12-11 QJing Ming Building Mixed rock 29 45 N 28 High Y (A), (B), (D)
MTW-12-12 JOne Elegance Rock 36 45 Y 22 High Y (D)
Cheung Chuk Shan Memorial ) )
MTW-13-1 2] Mixed rock 44 55 N 22 High Y (B), (D)
School
PLK Lam Man Chan English
MTW-14-1 ) 2 9 Mixed rock 29 55 N 40 High Y (A), (B), (D)
Primary School
Hung Hom Lutheran Prima i
MTW-15-1 [ 9 Y| Miedrock | 43 55 N 22 High | Confirm upon ®), D)
School request
SKH Good Shepherd Primar i
MTW-16-1 oo P V' | vived rock | 42 55 N 22 High | Confirm upon ®), D)
School request
MTW-17-1 JLoyal Mansion Mixed rock 32 45 N 26 High Y (B), (D)
Residential premises along Chi | , ,. N
MTW-18-1 Kiang St Mixed rock 21 45 N 48 Low (Dismantled) (A), (B), (C), (E)
. . N
MTW-18-2 |No. 2 Kowloon City Road Mixed rock 24 45 N 33 Low (Dismantled) (A), (B), (E)
MTW-19-1 |Holy Trinity Church Soil 29 45 N 58 High corr‘:;re‘;fon (A), (), (), D)
HOM-1-1  |Ko Shan Theatre®® Rock 30 45 Y 61 Low Y (A), (C)
HOM-2-1  |Faerie Court Mixed rock 35 45 Y 27 Low Y ol
HOM-2-2 |Lee Wing Bldg Rock 41 45 Y 24 Low Y 4
HOM-2-3  |Wing Lam Mansion Rock 36 45 Y 25 Low Y o
HOM-2-4  |Tak Lee Court Rock 35 45 Y 61 Low Y (C)
HOM-2-5 |Chat Ma Mansion Rock 28 45 N 49 High Y (A), (B), (C), (D)
HOM-2-6 |Chatham Mansion Mixed rock 43 45 N 19 High Y (B), (D)
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Worst case Scenario™
Ground Building Thesl\ll;:tr et Ambient Justification of not
NSR ID NSR Description Type ® . - Piles Distance to Vibration | Accessibility selected for LSR
ype Predicted | Criterion (Y/N/NA) Tunnel (High (YIN) measurement
Legaomin | Leg3omin ) i fLow) ®
5
@) | @B®) (m)
HOM-3-1  |Fook Sing Mansion Rock 25 45 Y 92 Low | Confirm upon ®), (©)
request
HOM-3-2  |Marigold Mansion, Blk A Rock 37 45 v 9 Low | Confirm upon ©
request
HOM-4-1  ]Yee Fu Building Rock 33 45 Y 60 Low Y (C)
HOM-5-1  ]271 Chatham Road North Rock 28 45 N 87 High Y (A), (B), (C), (D)
HOM-P2  |HKPU Phase 3 Rock % 55 Y 57 High | Confirm upon ©), 0
request
Residential Building, HOM i
HOM-P3-1 o g Rock a 45 NA 45 Low Confirm upon ©
Development request
Cartas Branchi College of
HUH-1-1 Rock <20 55 N 100 High Y A), (B), (C), (D
Careers? o LY (A), (B), (C), (D)
HUH-1-2  |Lok Ka House Rock 24 45 N 58 High Y (A), B), (C), (D)
HUH-1-3  |Wing Fung Bldg Soil 38 45 N 21 High Y D)
Notes:

[1] The information of unconstructed NSRs is to be confirmed. For DIH area, compared with DIH-P3-1 and DIH-P3-2, DIH-P2-1 and DIH-P2-4 are farther away from the tunnel; DIH-P2-2
and DIH-P2-3 are situated with higher ambient noise. In addition, the DIH scheme should refer to the approved SCL(HHS) EIA such that DHS will not be built. Therefore, DIH-P2-1 to DIH-

P2-4 are not selected for testina locations. Nevertheless. around-borne noise assessment will be updated accordina to the review findinas and the measurement results.
[2] Daytime noise criteria and operation conditions are used for the assessment of school.

[3] The up-to-date names for DIH-P1-1 and KAT-P1-5 are Upper Wong Tai Sin Estate — Wing Sin House and Kai Ching Estate — Mun Ching House respectively.

[4] Y: Building pile of the NSR founded on rock head; N: Building pile of the NSR not founded on rock head; NA: No existing piles and information of future piles is not available yet.

[5] The nearest distance to tunnel is determined between the boundary of respective NSR and tunnel (i.e. the slant distance from ground level to track level.)

[6] Worst case Scenario represents either Nighttime noise criteria or Daytime noise criteria adopted in EIA reports for NSRs depending on its land use.

[7] NSRs which predicted Leq,30min(dB(A)) is lower than 30 are not considered as a representative location for testing and measurement.

[8] The Ground Type is categorized into 3 groups which are Rock, Mixed rock and Soil. Tunnel on or under rockhead is defined as Rock; Tunnel above rockhead and below soil is defined
as Mixed rock, and Tunnel in the soil is defined as Soil. For the SCL (TAW-HUH) tunnel, the condition of tunnel below rockhead and above soil does not exist.

[9] Low: For the nearest road(s) with traffic flow AADT less than 30,000, relative low ambient vibration anticipated at NSRs; High: For the nearest road(s) with traffic flow AADT equal or

higher than 30,000, relative high ambient vibration anticipated at NSRs.
[10] NSRs with no building piles founded on rock head or no available information of building piles are less preferrable to be selected as a representative location for testing and

measurement.
[11] NSRs which have slant distance greater than 40m to the tunnel are not considered as a representative location for testing and measurement.

[12] NSRs which have high ambient vibration are not considered as a representative location for testing and measurement.

[13] NSRs which are inaccessible are not considered as a representative location for testing and measurement.

[14] 4 out of 10 NSRs are selected as measurement locations and each geological characteristic is represented by at least one selected NSR. Compared with the selected NSR DIH-P1-1,
DIH-18-1 and DIH-18-2 are farther away from the tunnel, and HOM-2-1 is situated at the margin of mixed rock and rock that LSR value is not suitable to apply to all NSRs at mixed rock
type. Comparing 3 planned NSRs at mixed rock, KAT-P1-7 is considered more respresentative than DIH-P3-1 and DIH-P3-2 due to its shorter slant distance together with higher predicted
level and hence is selected as another NSR at mixed rock. KAT-P1-5 is selected as it is the only NSR at soil type. HOM-2-2 is selected as NSR at rock type since it is located directly above
tunnel and is closer to it compared with HOM-2-3.
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Appendix B - Photo records of Proposed Measurement Points at selected NSRs

1) Upper Wong Tai Sin Estate — Wing Sin House (DIH Pl 1)
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Appendix B - Photo records of Proposed Measurement Points at selected NSRs

2) Kai Ching Estate — Mun Ching House (KAT-P1-5)

PROPOSED TESTING LOCATION AND
MEASUREMENT POINTS ‘A" -

Ke Plan of proposed measurement oints in KAT P1- 5

’VII

V2a: Indoor measurement point V2b: Outdoor measurement points




Appendix B - Photo records of Proposed Measurement Points at selected NSRs

3) Lee Wing Bldg (HOM-2-2)

w1 | ' PROPOSED TESTING LOCATlUN AND . li-,
9| 5 ~ MEASUREMENT POINTS s 2|

Key Plan of proposed measurement points in HOM 2 2

<ANNN

R SRR A7

V3a: Indoor measurement point

" V3b: Outdoor measurement points

Note:

The proposed indoor measurement points are subject to minor change depending on the condition on testing day. In the case where indoor measurement points
are under disturbance or considered unsuitable for obtaining vibration signal, outdoor measurement points would be adopted as an alternative.
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Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
Operational Ground-borne Noise Mitigation Measures Plan

MTR Corporation Limited (Batch 1 - Kai Ching Estate, Mun Ching House)
1 INTRODUCTION

1.1 Background

1.1.1 The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)

1.1.2

1.13

1.14

1.15

1.1.6

and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO).  Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/J) was issued by Director of Environmental Protection (DEP) on 29
February 2016.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4).

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual' was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd has been commissioned by the MTR to conduct the LSR test according
to the Testing and Review Methodology Plan (T&RMP) (Appendix A). According to the
T&RMP, the LSR test will be conducted at Upper Wong Tai Sin Estate - Wing Sin House
(DIH-P1-1), Kai Ching Estate — Mun Ching House (KAT-P1-5), Residential Premises near KAT
(KAT-P1-7) and Lee Wing Bldg (HOM-2-2). With respect to the construction programme, the
first impact test was conducted at Mun Ching House on 1 and 2 February 2016.

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 1 June 2016
C11033 OGNMMP_Batch 1_ver D_v1
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SCL (TAW — HUH) & SCL (HHS)

Operational Ground-borne Noise Mitigation Measures Plan

MTR Corporation Limited (Batch 1 - Kai Ching Estate, Mun Ching House)

1.2 Purpose of This OGNMMP

1.2.1 This OGNMMP (Batch 1) presents the LSR analysis based on the results of the impact test
conducted at Mun Ching House (KAT-P1-5) and the operational ground-borne noise prediction
at KAT-P1-5 based on measurement results.

1.3 Report Structure
1.3.1 This Test Proposal comprises the following sections:

* Section 1 presents the background information.

* Section 2 describes the details of impact test and the prediction of LSR based on the
measurement results.

* Section 3 presents the LSR analysis and operational ground-borne noise prediction results.
* Section 4 presents the conclusion.

AECOM Asia Co. Ltd. 2 June 2016
C11033 OGNMMP_Batch 1_ver D_v1



Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
Operational Ground-borne Noise Mitigation Measures Plan

MTR Corporation Limited (Batch 1 - Kai Ching Estate, Mun Ching House)

2.1

211

2.2

221

2.3

23.1

IMPACT TESTING AND PREDICTION OF LSR
Testing Location

The first impact test was conducted at Kai Ching Estate — Mun Ching House (KAT-P1-5) on 1
and 2 Feb 2016. The information of the measurement location at the selected NSR are
summarised in Table 2.1 and the testing Ilocations are shown in Figure
C11033/C/SCL/ACM/M53/004.

Table 2.1 Measurement and Testing Location

Predicted Measurement Location®
Night-time
NSR Ground-
borne Approx.
Noise Hori.
Levelsin Distance

Location of
Approx. Slant Hammer

Distance Ground | Impact Test | Testing
(From Type (Approx. Date

Ground Level Tunnel
to Track Depth)
Level), m

the EIA from the
ID Description Report, Tunnel, m
dB(A)

KAT-P1-50 [ Kai Ching 40 13 (down 19 (down Sail Down Track 1&2
Estate — Mun track) track) Tunnel Feb

Ching House (-8.1mPD) 2016

Note:

(1) KAT-P1-5is a planned NSR during EIA stage. Assumptions were made on the horizontal building setback distance
from tunnels (i.e. 10m from up track and 20m from down track) and noise levels were predicted based on this
assumption.

(2) Measurement location at the selected NSR is shown in Figure C11033/C/SCL/ACM/M53/004.

Testing Instrumentations

The impact force levels applied within the tunnel were measured using a SINUS Harmonie
connected to a laptop computer and vibration velocity levels were measured using a Bruel &
Kjaer PULSE connected to a laptop computer. Wilcoxon seismic accelerometers were used
on the surface. Details of the instruments used are provided in Table 2.2 and the calibration
records of the instruments are provided in Appendix B.

Table 2.2 Instrumentation of the Hammer Impact Test

Manufacturer / Model
Instrument No Purpose

Pneumatic Hammer | WM model S Connection to 3-hp air compressor to
and Air Compressor induce force (impact) at about 300kN
Impact Controller WM type 1 Connection to pneumatic hammer to
control impact on/ off

Analyzer Platform Bruel & Kjaer PULSE; Spectrum  analyzers for data
Sinus Harmonie acquisition

Accelerometer Wilcoxon Research Vibration transducers to measure
731-207 and 731A-P31 vibration

Force transducer PCB 207C Fitted to pneumatic hammer to
measure impact force

Testing and Measurement Procedures
The testing and measurement procedures are summarised below:

* The test was carried out during night time when background vibration levels are low. All
construction works inside tunnel and the adjacent tunnel were suspended during the
testing.

AECOM Asia Co. Ltd. 3 June 2016
C11033 OGNMMP_Batch 1_ver D_v1
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2.4

24.1

24.2

243

244

* The impact hammer hit on the centreline of tunnel invert and it applied measured impact
forces within the tunnel at six impact points. The measured impact forces were logged by
the FFT spectrum analyzer. Each impact points were applied minimum 10 hits at around
300kN® on the concrete invert along the tunnel.

* Meanwhile, accelerometers adhered on the ground and on the building structure of Mun
Ching House. Site photos showing the positions of accelerometers are shown in Appendix
C.

* The impact force in tunnel and the vibration levels on the ground were recorded by the two
separated spectrum analyzers. Measurement signals were recorded in narrow band
frequencies from 6.3Hz to 500Hz.

* The test was repeated at each hitting points in turn. The furthest hitting point done was up to
60m from the first hitting point in the tunnel. Testing on the proposed hitting point at 100m
was not executed due to limitation of on-site condition. Results indicate that the response
signals beyond 40m hitting point are weak and cannot be identified. Thus the response
signals at 100m hitting point would be much weaker and would not affect the overall result.

Prediction of Line Source Response

The vibration response induced by a unit point source impact was obtained from the hammer
impact test and the best fit curves were calculated to determine the LSR at Mun Ching House
(soil type ground property referring to the geological profile) along the SCL alignment.

The post-processing of measurement data was taken to determine the best fit curves of PSR
with respect to the setback distances, and the depth between the impact sources and the
receiver. The LSR [TMiie, dB re 1e° (m/s)/(N/m°%)] is then determined by numerical integration
with the formula® as shown below, of the Point Source Response (PSR, TMy) along the
length of the train centred on the receiver, while PSR is determined from impacting within the
tunnel.

TMpl TMpn
10 TMp2 TMpn-1 10 10

+10 © 4...410 4+

™

=10xlog,,| hx

line

Where
h = Impact interval (m) (interval varying from 5m to 40m)
TMpi = Paint source transfer mobility for ith impact location (dB re 1e-9 (m/s)/N)

Last impact location

The calculation of LSR follows the calculation outlined in paragraph 11.3.2 Analysis of
Transfer Mobility Data in FTA Manual®. The measured PSR and the determined LSR are
presented in Appendices D and E respectively.

A total of three measurement points including Point A (outdoor ground), Point B (outdoor
building structure) and Point C (indoor building structure) were set up. However, only Point A
is adopted to determine the LSR as the vibration response of Point B and Point C were weak
and cannot be identified. The spectra of the PSR at Point B and Point C as shown in
Appendix D indicate no significant difference between distances at all frequencies. Thusiitis

@ As mentioned in T&RMP, 400kN is only the design force of the impact machine and the actual output force in fact depends on
the machine status and on-site condition.

® Federal Railroad Administration of U.S. Department of Transportation “High-Speed Ground Transportation Noise and
Vibration Impact Assessment”, 2012

® Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ", 2006
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considered that the estimated LSRs at Point B and Point C as shown in Appendix E are not
appropriate to be used in the ground-borne noise calculation.

AECOM Asia Co. Ltd. 5 June 2016
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3.1

3.1.1

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.3

3.3.1

REVIEW OF OPERATIONAL GROUND-BORNE NOISE PREDICTION
LSR Adopted in the Approved EIA Report

The LSR determines the vibration levels or attenuation in the ground as a function of distance
caused by an incoherent line source of unit force point impacts.

The LSR values adopted in ground-borne noise assessment of SCL (TAW-HUH) and SCL
(HHS) EIA Report were referenced from the data of the West Island Line (WIL) EIA Study (EIA
Register No. AEIAR-126/2008). The LSR for WIL EIA Study were determined based on the
results of borehole impact tests performed in rock, soil and close to the rock head both on the
soil side and the rock side, with receiver vibration data taken on surface at various setback
distances.

Review of LSR Values

The test carried out at Mun Ching House (KAT-P1-5) was specifically aimed at determining the
LSR values for vibration propagating through soft ground.

The LSR values determined at Mun Ching House (KAT-P1-5) are compared with those used in
the SCL EIA study for the same area and the same ground conditions (i.e. WIL D018
Rockhead Depth=28m Hole Depth=15m Slant Distance=18m & 26m). The EIA LSR values
are now shown in Appendix F. To allow a better comparison, Appendix G shows the LSR
value determined at measurement locations at a distance similar to EIA study. A summary of
observation is presented in Table 3.1.

Table 3.1 Comparison between Measurement Data and WIL Data

LSR data adopted in

EIA Study Observation

ID Location

KAT-P1-5 | Kai Ching WIL D018 Measured LSR values® at 18m are
Estate — Mun | Rockhead Depth=28m | about at least 10dB lower than the EIA
Ching House | Hole Depth=15m LSR values in all frequency bands.
Slant Distance=18m & | Measured LSR values at 26m are also
26m lower than the EIA LSR values in all

frequency bands.

Note:

(1) The LSR results obtained from the proposed method in the Plan and the actual testing method would have been
the same, even given the different number of impact points and impact force. As presented in the Point A graph of
Appendix D, the maximum difference of the measured PSR value at the nearest point (i.e. 15m slant distance) and
the furthest point (i.e. 62m slant distance) is about 30dB. Since the LSR results are obtained based on integration of all
the measured PSR values at different distances, the PSR values at nearest distance, which are at least 10dB higher,
would dominates the LSR results while the lower PSR values at the further distance would be insignificant to the LSR
results. Thus the PSR values further away than 60m horizontal distance do not affect the overall LSR results.

It should be noted that the WIL EIA LSR was measured in the borehole while the current test
was measured inside the tunnel. The decoupling effect of vibration propagation between the
media of tunnel structure and the ground soil, i.e. the tunnel coupling loss (TCL), would be
different to that between the media of borehole casing and the ground soil. Thus the LSR
result measured in the impact test should comprise the loss due to decoupling of the actual
tunnel structure. The factor of tunnel coupling loss applied in the EIA prediction in NSR
KAT-P1-5 was 3dB. Therefore, apart from different testing method and geological profile at
WIL D018 and KAT-P1-5, such 3dB tunnel coupling loss also accounts for difference between
the EIA LSR and measured LSR.

Operational Ground-borne Noise Prediction

Ground-borne noise assessment at KAT-P1-5 has been updated according to the LSR
measurement results.  Assessment methodology follows the prediction methodology

AECOM Asia Co. Ltd. 6 June 2016
C11033 OGNMMP_Batch 1_ver D_v1
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3.3.2

3.3.3

3.34

3.4

34.1

recommended by the FTA Manual, which was adopted in the EIA Reports. The prediction
results are summarised in Table 3.2. Sample calculation is given in Appendix H.

Table 3.2 Ground-borne Noise Prediction Results
. Difference
EIA Prediction New Pre_dlctlon Between
. S (unmitigated (unm!tlgated B EIA and
Location | GBNSR | Description scenario) scenario, based Criterion, dB(A) New
' on measured g
dB(A) LSR data), dB(A) Prediction
Mun KAT-P1 | Kai Ching Lmax 51 Lmax 40 Lmax - -11
Ching 5 Estate —Mun ["Daytime | 43 | Daytime | 31 Daytime | 55 12
HOUSG Chmg HOUSG Leq,30min Leq,30min Leq,30min
Night-time | 40 | Night-time 28 Night-time | 45 -12
Leq,30min Leq,30min Leq,30min

As mentioned in Section 3.2.3, the measured LSR comprises of tunnel couple loss which is
about 3dB as adopted in the EIA prediction. The updated calculation therefore excluded the
tunnel coupling loss in the calculation to avoid double count of the effect.

Results indicate that the measured LSR values at actual soil would give lower ground-borne
noise levels than EIA prediction which also below the noise criteria.

The preliminary update of prediction calculation shows no further mitigation measures such as
trackform upgrade is required around the NSR KAT-P1-5.

Review of Other Assumptions

The following assumptions adopted in the EIA Reports will be reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information:

* Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — these factors depend on
whether the tunnel and building (or building piles) are in rock or soft ground. Updated
building information, if any, will be reviewed.

* Geological Profile — updated geological profile along the alignment, if any, will be reviewed.
* Speed — updated speed profile along the alignment, if any, will be reviewed.

* Turnout Adjustment — updated information, if any, on the type of turnouts to be used and the
adjustment corresponding to corresponding type of turnouts will be reviewed.

AECOM Asia Co. Ltd. 7

June 2016
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4 CONCLUSION

4.1.1 The measurement of ground LSR values has been conducted at Kai Ching Estate, Mun Ching
House (KAT-P1-5) to check the suitability of the LSR assumptions adopted in the EIA stage for
soil ground type.

4.1.2 The measured LSR values result in ground-borne noise levels which are lower than the EIA
values in soil at KAT-P1-5.

4.1.3 The assumptions adopted in the EIA Reports will be further reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information.

AECOM Asia Co. Ltd. 8 June 2016
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Appendix C

Photo records of Measurement at KAT-P1-5



Appendix C - Photo records of Tunnel Impact test at KAT-P1-5

Kai Ching Estate — Mun Ching House (KAT-P1-5)

Measurement Date: 1-2 Feb 2016
Measurement Time: 23:00-06:00 (Overnight)

Hammer Impact Test in the Tunnel

7 Point A
(Accelerometer on ground)

Point B

(Accelerometer on Outdoor Building Structure)




Appendix C - Photo records of Tunnel Impact test at KAT-P1-5

Point C

(Accelermeter on Indoor Building Ground Floor)
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Appendix D

Measured Point Source Responses at KAT-P1-5



KAT-P1-5 Point A
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KAT-P1-5 Point B

Point Source Response
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KAT-P1-5 Point C

Point Source Response
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Appendix E

Determined Line Source Responses at KAT-P1-5



KAT-P1-5 Point A
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KAT-P1-5 Point B

Line Source Response
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KAT-P1-5 Point C

Line Source Response
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Appendix F

Line Source Responses Adopted in SCL EIA (Appendix 9.5 of
SCL(TAW-HUH) EIA Report



Appendix 9.5: Line Source Response Values Obtained from West Island Line EIA Study
Figure A LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 20m)
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Figure B LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 34m)
%_ 30
=)
E
Slant Dist
3
% - 34m
© == 42m
<O 48m
E = 56m
% == 65M
= 80m
&
- & PYPREP s v e pon o
8 16 315 63 125 ' 250 ' 500 1K 2K 4K
Frequency, Hz




Figure C LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 18m)
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ﬁ. 20
3
S Slant Dist
2
g - 42m
\E’ = 44m
© == 51m
S 58m
L=
o - 62m
om - 73m
©
= 81m
14
9 _30 i \ ' i H 1 : ' \
8 ‘ 16 | 315 | 63 ! 125 W 250 | 500 ! 1K [ 2K | 4K
Frequency, Hz




Figure E LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 15m)
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Figure F LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 40m)
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Figure G LSR from WIL Borehole D028 (Rock Head Depth 22m, Hole Depth 44m)
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Appendix G

Comparison of Measured and EIA Line Source Responses



Comparison between the LSR adopted in the EIA and Measured LSR at KAT-P1-5
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dB re 10e-9(m/s)/(N/m~0.5)
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Appendix H

Updated Calculations of Ground-borne Noise Prediction



KAT-P1-5 Updated EIA Calculation by Measured LSR

Project: Shatin Central Link Rail Operational GBM Assessment Train Speed: 60 kph
NSR Ref.: KAT-P1-5 Horizontal Dist, m| Verical Dist, m|  Slant Dist, m
Location: Residential premises near Kai Tak Station Site 1| Up Track 10 15 18
Assessed Floor 2 [Down Track 20 17 26
Item: 45

Freguency (Hz)
Description Unit 20 [25 [ 324D 50 [ 63 | 80 [100] 125 [160] 200250315 400 [500
Up Track Calculation
FDL db re 1 Ib/in®* 340 380 370 350 340 380 410 420 420 380 370 360 330 340 310
CCF dB ¥YIN N
TIL dB Type O (1] ] ] o 1] 0 o] o 0 0 ] 0 i] 0 ]
TCF dB 1] (1] 0 0 i] 0 0 [i] 0 0 0 0 1] 0 o
TOC dB Type O
LSR dB re 1050/ in” b 39 116 78 31 27 58 DB -35 -78 -151-205-289 -284 -364 -375
Up Track Vib. Level dB re 10%in/sec 379 496 448 381 367 438 418 385 342 229 165 71 46 -24 BS5
Down Track Calculation
FDL dB re 1 Ib/in™® 340 380 370 350 340 380 410 420 420 380 370 360 330 340 310
CCF dB ¥YiIN N
TIL dB Type 0O ] i] ] i] o 1] 0 i] 1] il i] ] i] 0 i
TCF dB 1] a 0 0 1] 0 0 0 0 0 1] 0 (1] 0 o
TOC dB Type O
LSR dB re 10%infs*in®%/1b 26 81 43 12 31 05 59 107 149 206 -2 317294 371 385
Down Track Vih. Level |dB re 10%infsec M4 461 413 338 309 IS 351 M3 F1 174 128 43 36 31 715

Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 388 512 464 395 377 447 426 393 349 240 181 89 72 02 4D
BCF dB ¥YIN D

BVR-Up dB Floor 2 A 4. 4 A4 4 4 & 4 4 U .4 & 4 4 4
BVR - Resonance dB 60 &0 60 60 58 54 52 50 48 40 30 20 10 0OF O7F
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 528 652 604 535 516 581 558 523 477 360 294 189 162 9.0 4.7
Predicted Moise Level Oct, dB 66.7 60.7 53.7 9.7 10.7
L ma dB(A)| 39.5
Leg 3omina dB(A)| 283
MNoise Criteria dB(A)| 45
Compliance Yes

Motes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xdog(VVref), in line with FTA manual.
[3] LSR hased on the same or the next available smaller borehole depth. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Legaomins = Leg{double passhys) + 10%log(Passhy duration in sec) + 3dB(A) + 10*leg(no. of events in 30mins per direction) - 32 6dB
(3dB(A) comrection is added t0 Lag zomine for leading and trailing effect for conservative approaches )
[6] Lag 30mins IS hased on train frequency of 6 trains per 30mins in each direction.
[7] Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz F5T.

The following abbreviations are used in the above calculation:

L: Ground borne noise level within the structure

FDL: Force density level for the KCR SP1900 EMU

LSR: Unit force incoherent line source response for the ground

TIL: Trackform attenuation or insertion loss, relative level

TCF: Vibration coupling between the tunnel and the ground for soil based tunnels, relative level
BCF: Vibration coupling loss factor between the soil and the foundation, relative level

BVR : Building vibration reduction or amplification within a structure from the foundation to the occupied areas, relative level
CTN: Conversion from floor and wall vibration to noise

TOC: Turnout and Crossover Factor

SAF: Safety margin to account for wheel/rail condition and projection uncertainties

Remark:

(1) The slant distance in Table 2.1 of this Plan is the measured distance in the testing, while the horizontal and slant distances in
this calculation are adopted from the previous EIA calculation for a like-to-like comparison in order to facilitate the comparison of
the results between adoption of WIL LSR and the measured LSR. The distance values presented here are independent in Table
2.1.
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111

1.1.2

1.13

114

1.15

1.1.6

INTRODUCTION
Background

The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)
and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO). Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/J) was issued by Director of Environmental Protection (DEP) on 29
February 2016.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4).

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual! was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd has been commissioned by the MTR to conduct the LSR test according
to the Testing and Review Methodology Plan (T&RMP) (Appendix A). According to the
T&RMP, the LSR test will be conducted at Upper Wong Tai Sin Estate - Wing Sin House
(DIH-P1-1), Kai Ching Estate — Mun Ching House (KAT-P1-5), Residential Premises near KAT
(KAT-P1-7) and Lee Wing Bldg (HOM-2-2). The first impact test was conducted at Mun
Ching House on 1 and 2 February 2016, and the second impact test was conducted at the
planned residential development near KAT on 15 April 2016.

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ", 2006
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1.2 Purpose of This OGNMMP

1.2.1 This OGNMMP (Batch 2) presents the LSR analysis based on the results of the impact test
conducted at Residential Premises near KAT (KAT-P1-7) and the operational ground-borne
noise prediction at KAT-P1-7 based on measurement results.

1.3 Report Structure
1.3.1 This Test Proposal comprises the following sections:

* Section 1 presents the background information.

* Section 2 describes the details of impact test and the prediction of LSR based on the
measurement results.

» Section 3 presents the LSR analysis and operational ground-borne noise prediction results.
* Section 4 presents the conclusion.

AECOM Asia Co. Ltd. 2 June 2016
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211

2.2

221

2.3

23.1

IMPACT TESTING AND PREDICTION OF LSR
Testing Location

The second impact test was conducted at Residential Premises near KAT (KAT-P1-7) on 15
April 2016. The information of the measurement location at the selected NSR are
summarised in Table 2.1 and the testing Ilocations are shown in Figure
C11033/C/SCL/ACM/M53/005.

Table 2.1 Measurement and Testing Location

Predicted | Measurement Location®
Night-time Location of
NSR Ground- Hammer

Approx. Slant
borne Approx. . Impact .
Noise Hori. Distance Ground Test Testing

Levels in Distance (From Type Date

(Approx.
the EIA from the Ground Level Tunnel

ID Description Report, | Tunnel, m to Track Depth)
dB(A) Level), m

KAT-P1-7% | Residential 45 0 18 Mixed | Down Track | 15 April
premises near (up track) rock Tunnel 2016
Kai Tak 0 (-13mPD)

Station (down track)

Note:

(1) KAT-P1-7 is a planned NSR during EIA stage. Assumptions were made on the vertical distance from tunnels (i.e.
15m from up track and 17m from down track) and noise levels were predicted based on this assumption.

(2) Measurement location at the selected NSR is shown in Figure C11033/C/SCL/ACM/M53/005.

Testing Instrumentations

The impact force levels applied within the tunnel were measured using a SINUS Harmonie
connected to a laptop computer and vibration velocity levels on the ground were measured
using a Briel & Kjeer PULSE connected to a laptop computer. Wilcoxon seismic
accelerometers were used on the ground surface. Details of the instruments used are
provided in Table 2.2 and the calibration records of the instruments are provided in Appendix
B.

Table 2.2 Instrumentation of the Hammer Impact Test

Manufacturer / Model
No.

Pneumatic Hammer | WM model 3.5 Connection to 2-hp air compressor to
and Air Compressor induce force (impact) at about 100kN
Impact Controller WM type 1 Connection to pneumatic hammer to
control impact on/ off

Analyzer Platform Briel & Kjeer PULSE; Spectrum  analyzers for data
Sinus Harmonie acquisition

Accelerometer Wilcoxon Research Vibration transducers to measure
731-207 and 731A-P31 vibration

Force transducer PCB 200M200 Fitted to pneumatic hammer to
measure impact force

Instrument Purpose

Testing and Measurement Procedures
The testing and measurement procedures are summarised below:

* The test was carried out during night time when background vibration levels are low. All
construction works inside tunnel and the adjacent tunnel were suspended during the
testing.

AECOM Asia Co. Ltd. 3 June 2016
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2.4

241

24.2

243

The impact hammer hit on the tunnel invert and it applied measured impact forces within the
tunnel. The measured impact forces were logged by the FFT spectrum analyzer. For each
location of accelerometer, impact point was applied minimum 10 hits at around 100kN®@ on
the concrete invert.

Meanwhile, accelerometers fixed on the spikes inserted onto the soil of the ground at
different horizontal distances (Om, 5m, 10m, 15m, 20m, 25m, 30m and 35m) from the
impact point. Site photos taken during the measurement are shown in Appendix C.

The impact force in tunnel and the vibration levels on the ground were recorded by the two
separated spectrum analyzers. Measurement signals were recorded in narrow band
frequencies from 6.3Hz to 500Hz.

The furthest measurement point on the ground was made up to 35m horizontal distance
from the impact point. Reading also indicated that the responses of impact signals at 30m
horizontal distance were weak and cannot be identified. Hence the impact signals at
further distances over 30m would be much lower which are insignificant to the overall result,
and testing on the measurement point over 35m from the impact point were not executed.

Prediction of Line Source Response

The vibration response induced by a unit point source impact was obtained from the hammer
impact test and the best fit curves were calculated to determine the LSR at NSR KAT-P1-7
Residential Premises near KAT (mixed rock type ground property referring to the geological
profile) along the SCL alignment.

The post-processing of measurement data was taken to determine the best fit curves of PSR
with respect to the setback distances, and the depth between the impact source and the
receivers. The LSR [TMine, dB re 1e® (m/s)/(N/m®5)] is then determined by numerical
integration with the formula® as shown below, of the Point Source Response (PSR, TMy)
along the length of the train centred on the receiver, while PSR is determined from impacting
within the tunnel.

TMpi TMpn
10 TMp?2 TMpn—1 10 10
TMiine = 10 X log10 [k X +10 10 +--4+ 10 10 + >
Where
H = Reciver interval (m) (interval varying from 5m to 40m)
TMpi =  Point source transfer mobility for ith receiver location (dB re 1e-9 (m/s)/N)

Last receiver location

The calculation of LSR follows the calculation outlined in paragraph 11.3.2 Analysis of
Transfer Mobility Data in FTA Manual®. The measured PSR and the determined LSR are
presented in Appendices D and E respectively.

@ As mentioned in T&RMP, 400kN is only the design force of the impact machine and the actual output force in fact depends on
the machine status and on-site condition.

(® Federal Railroad Administration of U.S. Department of Transportation “High-Speed Ground Transportation Noise and
Vibration Impact Assessment”, 2012

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment *, 2006
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3.1

3.11

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.3

3.31

REVIEW OF OPERATIONAL GROUND-BORNE NOISE PREDICTION
LSR Adopted in the Approved EIA Report

The LSR determines the vibration levels or attenuation in the ground as a function of distance
caused by an incoherent line source of unit force point impacts.

The LSR values adopted in ground-borne noise assessment of SCL (TAW-HUH) and SCL
(HHS) EIA Report were referenced from the data of the West Island Line (WIL) EIA Study (EIA
Register No. AEIAR-126/2008). The LSR for WIL EIA Study were determined based on the
results of borehole impact tests performed in rock, soil and close to the rock head both on the
soil side and the rock side, with receiver vibration data taken on surface at various setback
distances.

Review of LSR Values

The test carried out at the planned Residential Premises near KAT (KAT-P1-7) was
specifically aimed at determining the LSR values for vibration propagating through the ground
of mixed rock type.

The LSR values determined at planned Residential Premises near KAT (KAT-P1-7) are
compared with those used in the SCL EIA study for the same area and the same ground
conditions (i.e. WIL D018 Rockhead Depth=28m Hole Depth=15m Slant Distance=15m &
17m). The EIA LSR values are now shown in Appendix F. To allow a better comparison,
Appendix G shows the LSR value determined at measurement locations at a distance similar
to EIA study. A summary of observation is presented in Table 3.1.

Table 3.1 Comparison between Measurement Data and WIL Data

LSR data adopted in

EIA Study Observation

ID Location

KAT-P1-7 | Planned WIL D018 Measured LSR values® at both 15m
Residential Rockhead Depth=28m | and 17m are at least 8dB lower than
Premises Hole Depth=15m the EIA LSR values in all frequency

near KAT Slant Distance=15m & | bands.

17m

Note:

(1) The maximum difference of the measured PSR value at the nearest point (i.e. 18m slant distance) and the furthest
point (i.e. 39m slant distance) is about 15dB as presented in Appendix D. Since the LSR results are obtained based
on integration of all the measured PSR values at different distances, the PSR values at nearest distance, which are at
least 10dB higher, would dominates the LSR results while the lower PSR at the further distance would be insignificant
to the LSR results. Thus the PSR values further away than 35m horizontal distance do not affect the overall LSR
results.

It should be noted that the WIL EIA LSR was measured in the borehole while the current test
was measured inside the tunnel. The decoupling effect of vibration propagation between the
media of tunnel structure and the ground soil, i.e. the tunnel coupling loss (TCL), would be
different to that between the media of borehole casing and the ground soil. Thus the LSR
result measured in the impact test should comprise the loss due to decoupling of the actual
tunnel structure. The factor of tunnel coupling loss applied in the EIA prediction for station
structure in NSR KAT-P1-7 was 5dB. Therefore, apart from different testing method and
geological profile at WIL D018 and KAT-P1-7, such 5dB tunnel coupling loss also accounts for
difference between the EIA LSR and measured LSR.

Operational Ground-borne Noise Prediction

Ground-borne noise assessment at KAT-P1-7 has been updated according to the LSR
measurement results.  Assessment methodology follows the prediction methodology

AECOM Asia Co. Ltd. 5 June 2016
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recommended by the FTA Manual, which was adopted in the EIA Reports. The prediction
results are summarised in Table 3.2. Sample calculation is given in Appendix H.

Table 3.2 Ground-borne Noise Prediction Results
New Prediction Dég?\;/eer;%e
EIA Prediction (unmitigated EIA and
Location | GBNSR | Description (unmitigated scenario, based Criterion, dB(A) New
scenario), dB(A) on measured Prediction
LSR data), dB(A) dB(A)
Kai Tak KAT-P1 | Residential Lmax 57 Lmax 52 Lmax - -
-7 Premises ; ; ;
nearkAT | tone | 48 | e | 42 e |5 6
Night-time 5 Night-tim 39 Night-time 45 6
Leq,30n;in e Lemmin Lemmin
3.3.2 As mentioned in Section 3.2.3, the measured LSR comprises of tunnel couple loss which is
about 5dB as adopted in the EIA prediction. The updated calculation therefore excluded the
tunnel coupling loss in the calculation to avoid double count of the effect.
3.3.3 Results indicate that the measured LSR values at actual soil would give lower ground-borne
noise levels than EIA prediction which also below the noise criteria.
3.3.4 The preliminary update of prediction calculation shows no further mitigation measures such as
trackform upgrade is required around the NSR KAT-P1-7.
3.4 Review of Other Assumptions
3.4.1 The following assumptions adopted in the EIA Reports will be reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information:

e Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — these factors depend on
whether the tunnel and building (or building piles) are in rock or soft ground. Updated
building information, if any, will be reviewed.

* Geological Profile — updated geological profile along the alignment, if any, will be reviewed.

* Speed — updated speed profile along the alignment, if any, will be reviewed.

* Turnout Adjustment — updated information, if any, on the type of turnouts to be used and the
adjustment corresponding to corresponding type of turnouts will be reviewed.

AECOM Asia Co. Ltd. 6 June 2016
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4 CONCLUSION

4.1.1 The measurement of ground LSR values has been conducted at Residential Premises near
KAT (KAT-P1-7) to check the suitability of the LSR assumptions adopted in the EIA stage for
mixed rock ground type.

4.1.2 The measured LSR values result in ground-borne noise levels which are lower than the EIA
values in soil at KAT-P1-7.

4.1.3 The assumptions adopted in the EIA Reports will be further reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information.

AECOM Asia Co. Ltd. 7 June 2016
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Appendix C

Photo records of Measurement at KAT-P1-7



Appendix C - Photo records of Tunnel Impact test at KAT-P1-7

Residential Premises near KAT (KAT-P1-7)

Measurement Date: 15 April 2016
Measurement Time: 19:00-24:00

Hammer Impact Test in the Tunnel

Accelerometer on ground




Appendix D
Measured Point Source Responses at KAT-P1-7
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Appendix E
Determined Line Source Responses at KAT-P1-7
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Appendix F

Line Source Responses Adopted in SCL EIA (Appendix 9.5 of
SCL(TAW-HUH) EIA Report



Appendix 9.5: Line Source Response Values Obtained from West Island Line EIA Study
Figure A LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 20m)
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Figure B LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 34m)
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Figure C LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 18m)
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Figure D LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 41m)
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Figure E LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 15m)
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Figure F LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 40m)
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Figure G LSR from WIL Borehole D028 (Rock Head Depth 22m, Hole Depth 44m)
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Appendix G
Comparison of Measured and EIA Line Source Responses



Comparison between the LSR adopted in the EIA and Measured LSR at KAT-P1-7
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Down Track Calculation
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Appendix H
Updated Calculations of Ground-borne Noise Prediction



KAT-P

1-7 Updated EIA Calculation by Measured LSR

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 75 kph
NSR Ref.: KAT-P1-7 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Up Track 0 15 15
Assessed Floor 2 Down Track 0 17 17
Item: 51

Frequency (Hz)
Description Unit 20 [ 253240 50 [ 63 [ 80 J100]125]160]200]250]315] 400 [500
Up Track Calculation
FDL dB re 1 Ib/in®® 359 399 389 369 359 399 429 439 439 399 389 379 349 359 329
CCF dB YN N
TIL dB Twe 0] 0o o o o o o o0 ©O0o O O O O O 0 ©
TCF dB 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10%in/s*in®/1b 144 159 137 118 89 82 86 65 29 03 -71 -11.0-197 -293 -371
Up Track Vib. Level dB re 10%in/sec 50.3 55.8 52.7 487 448 481 515 504 46.8 402 319 27.0 153 66 -4.1
Down Track Calculation
FDL dB re 1 Ib/in? 359 399 389 369 359 399 429 439 439 399 389 379 349 359 329
CCF dB YN N
TIL dB Type 0 0 0 0 Q 0 0 0 0 Q 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10°%in/s*in®Ib 122 145 114 93 741 58 68 37 01 -30 -103-142-225 -30.2 -37.5
Down Track Vib. Level |dB re 10%in/sec 482 544 504 462 430 458 497 47.7 440 369 286 238 125 57 -46
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 524 58.2 547 50.7 47.0 50.1 537 523 486 419 335 287 171 92 -13
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 4 4 4 4 4 -4 4 4 4 -4 -4
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB] 66.4 72.2 68.7 64.7 60.8 63.5 669 653 614 53.9 445 38.7 261 179 74
Predicted Noise Level Oct, dB 743 69.2 67.0 45.6 18.3
L max dB(A)] 51.5
Leq,aomins dB(A) 39.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.

[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.

[3] LSR based on the same or the next available smaller borehole depth. LSR data are interpolated against slant distance.

[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leq30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dE
(3dB(A) correction is added t0 Lgq s0mins for leading and trailing effect for conservative approaches.)

[6] Leq 30mins is based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.

The following abbreviations are used in the above calculation:

L:
FDL :
LSR:
TIL :
TCF:
BCF:
BVR :
CTN :
TOC:
SAF:

Remark:

Ground borne noise level within the structure

Force density level for the KCR SP1900 EMU

Unit force incoherent line source response for the ground

Trackform attenuation or insertion loss, relative level

Vibration coupling between the tunnel and the ground for soil based tunnels, relative level

Vibration coupling loss factor between the soil and the foundation, relative level

Building vibration reduction or amplification within a structure from the foundation to the occupied areas, relative level
Conversion from floor and wall vibration to noise

Turnout and Crossover Factor

Safety margin to account for wheel/rail condition and projection uncertainties

(1) The slant distance in Table 2.1 of this Plan is the measured distance in the testing, while the horizontal and slant distances in
this calculation are adopted from the previous EIA calculation for a like-to-like comparison in order to facilitate the comparison of
the results between adoption of WIL LSR and the measured LSR. The distance values presented here are independent in Table

2.1.
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1.13

114

115

1.1.6

INTRODUCTION
Background

The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)
and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO). Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/J) was issued by Director of Environmental Protection (DEP) on 29
February 2016.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4).

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual' was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd has been commissioned by the MTR to conduct the LSR test according
to the Testing and Review Methodology Plan (T&RMP) (Appendix A). According to the
T&RMP, the LSR test will be conducted at Upper Wong Tai Sin Estate - Wing Sin House
(DIH-P1-1), Kai Ching Estate — Mun Ching House (KAT-P1-5), Residential Premises near KAT
(KAT-P1-7) and Lee Wing Bldg (HOM-2-2). The first impact test was conducted at Mun
Ching House on 1 and 2 February 2016, and the second impact test was conducted at the
planned residential development near KAT on 15 April 2016. The third impact test was
conducted at Upper Wong Tai Sin Estate - Wing Sin House (DIH-P1-1) on 11 and 12 August
2016.

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 1 September 2016
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1.2 Purpose of This OGNMMP

1.2.1 This OGNMMP (Batch 3) presents the LSR analysis based on the results of the third impact
test conducted at Upper Wong Tai Sin Estate — Wing Sin House (DIH-P1-1) and the
operational ground-borne noise prediction at DIH-P1-1 based on measurement results.

1.3 Report Structure
1.3.1 This Test Proposal comprises the following sections:

* Section 1 presents the background information.

* Section 2 describes the details of impact test and the prediction of LSR based on the
measurement results.

* Section 3 presents the LSR analysis and operational ground-borne noise prediction results.
e Section 4 presents the conclusion.

AECOM Asia Co. Ltd. 2 September 2016
C11033 OGNMMP_Batch 3_ver A_v4
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2 IMPACT TESTING AND PREDICTION OF LSR

2.1 Testing Location

2.1.1 The third impact test was conducted at Upper Wong Tai Sin Estate — Wing Sin House

(DIH-P1-1) on 11 and 12 August 2016. The information of the measurement location at the

selected NSR are summarised in Table 2.1 and the testing locations are shown in Figure

C11033/C/SCL/ACM/M53/006.

Table 2.1 Measurement and Testing Location

Predicted | Measurement Location®
Night-time Location of
NSR Ground- Hammer
Approx. Slant
vowe | Ao | Toistance | oroun | TS| resting
Levelsin Distance (FrgT | Type (Approx. Date
the EIA from the Groun ive Tunnel
ID Description Report, | Tunnel, m to Trac Depth)
dB(A) Level), m
DIH-P1-1® | Upper Wong 32 7 (down 31 (down Mixed | Down Track | 11& 12
Tai Sin Estate track) track) rock Tunnel Aug 2016
—Wing Sin (-2.2mPD)
House

Notes:

(1) DIH-P1-1is a planned NSR during EIA stage. Assumptions were made on the horizontal distance from tunnels (i.e.
Om from up track and 5m from down track) and noise levels were predicted based on this assumption.

(2) Measurement location at the selected NSR is shown in Figure C11033/C/SCL/ACM/M53/006.

2.2 Testing Instrumentations

2.2.1 The impact force levels applied within the tunnel were measured using a SINUS Harmonie
connected to a laptop computer and vibration velocity levels on the ground were measured
using a Briel & Kjeer PULSE connected to a laptop computer. Wilcoxon seismic
accelerometers were used on the ground surface. Details of the instruments used are
provided in Table 2.2 and the calibration records of the instruments are provided in Appendix

B.

Table 2.2 Instrumentation of the Hammer Impact Test

Manufacturer / Model
Instrument No Purpose
Pneumatic Hammer | WM model 3.5 Connection to 2-hp air compressor to
and Air Compressor induce force (impact) at about 130kN
Impact Controller WM type 1 Connection to pneumatic hammer to
control impact on/ off
Analyzer Platform Briel & Kjeer PULSE; Spectrum  analyzers for data
Sinus Harmonie acquisition
Accelerometer Wilcoxon Research Vibration transducers to measure
731-207 and 731A-P31 vibration
Force transducer PCB 200M200 Fitted to pneumatic hammer to
measure impact force
2.3 Testing and Measurement Procedures
2.3.1 The testing and measurement procedures are summarised below:

* The test was carried out during night time when background vibration levels are medium
due to the nearby traffic. All construction works inside tunnel and the adjacent tunnel were
suspended during the testing.

AECOM Asia Co. Ltd. 3 September 2016
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2.4

24.1

2.4.2

243

24.4

* The impact hammer hit on the tunnel invert and it applied measured impact forces within the
tunnel. The measured impact forces were logged by the FFT spectrum analyzer. For each
location of accelerometer, impact point was applied minimum 10 hits at around 130kN® on
the concrete invert.

* Meanwhile, accelerometers were mounted on the ground and inside the building of Wing
Sin House. The impact hammer in the tunnel hit on the tunnel invert at different horizontal
distances (5m, 10m, 20m, 30m, 40m and 60m) from the first impact point (i.e. Om). Site
photos taken during the measurement are shown in Appendix C.

* The impact force in tunnel and the vibration levels on the ground were recorded by the two
separated spectrum analyzers. Measurement signals were recorded in narrow band
frequencies from 6.3Hz to 500Hz.

* The furthest impact point in the tunnel was made up to 60m horizontal distance from the
zero meter impact point. Reading also indicated that the responses of impact signals at
10m horizontal distance were weak and cannot be identified. Hence the impact signals at
further distances over 10m would be much lower which are insignificant to the overall result,
and testing on the measurement point over 60m from the impact point were not executed.

Prediction of Line Source Response

The vibration response induced by a unit point source impact was obtained from the hammer
impact test and the best fit curves were calculated to determine the LSR at NSR DIH-P1-1
Upper Wong Tai Sin Estate — Wing Sin House (mixed rock type ground property referring to
the geological profile) along the SCL alignment.

The post-processing of measurement data was taken to determine the best fit curves of PSR
with respect to the setback distances, and the depth between the impact source and the
receivers. The LSR [TMine, dB re 1e® (m/s)/(N/m°®%)] is then determined by numerical
integration with the formula® as shown below, of the Point Source Response (PSR, TMp)
along the length of the train centred on the receiver, while PSR is determined from impacting
within the tunnel.

TMpl TMpn
10 TMp2 TMpn-1 10 10
™, =10xlog,,| hx +10 © +...+10 0 +
2
Where
H = Receiver interval (m) (interval varying from 5m to 40m)
TMpi =  Paint source transfer mobility for ith receiver location (dB re 1e-9 (m/s)/N)

Last receiver location

The calculation of LSR follows the calculation outlined in paragraph 11.3.2 Analysis of
Transfer Mobility Data in FTA Manual®. The measured PSR and the determined LSR are
presented in Appendices D and E respectively.

A total of two measurement points including Point A (outdoor) and Point B (indoor building
structure) were set up. However, only Point A is adopted to determine the LSR as the
vibration response of Point B was weak and cannot be identified. It is considered that the
measurement results at Point B are not appropriate to be used in the ground-borne noise
calculation.

@ As mentioned in T&RMP, 400kN is only the design force of the impact machine and the actual output force in fact depends on
the machine status and on-site condition.

®) Federal Railroad Administration of U.S. Department of Transportation “High-Speed Ground Transportation Noise and
Vibration Impact Assessment”, 2012

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 4 September 2016
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3.1

3.11

3.1.2

3.2

3.21

3.2.2

3.2.3

3.3

3.3.1

REVIEW OF OPERATIONAL GROUND-BORNE NOISE PREDICTION
LSR Adopted in the Approved EIA Report

The LSR determines the vibration levels or attenuation in the ground as a function of distance
caused by an incoherent line source of unit force point impacts.

The LSR values adopted in ground-borne noise assessment of SCL (TAW-HUH) and SCL
(HHS) EIA Report were referenced from the data of the West Island Line (WIL) EIA Study (EIA
Register No. AEIAR-126/2008). The LSR for WIL EIA Study were determined based on the
results of borehole impact tests performed in rock, soil and close to the rock head both on the
soil side and the rock side, with receiver vibration data taken on surface at various setback
distances.

Review of LSR Values

The test carried out at the Upper Wong Tai Sin Estate — Wing Sin House (DIH-P1-1) was
specifically aimed at determining the LSR values for vibration propagating through the ground
of mixed rock type.

The LSR values determined at Upper Wong Tai Sin Estate — Wing Sin House (DIH-P1-1) are
compared with those used in the SCL EIA study for the same area and the same ground
conditions (i.e. WIL D002 Rockhead Depth = 24m, Hole Depth = 34m & 20m, Slant Distance =
37m & 28m). The EIA LSR values are shown in Appendix F. To allow a better comparison,
Appendix G shows the LSR value determined at measurement locations at a distance similar
to EIA study. A summary of observation is presented in Table 3.1.

Table 3.1 Comparison between Measurement Data and WIL Data

LSR data adopted in

EIA Study Observation

ID Location

DIH-P1-1 | Upper Wong | WIL D002 Measured LSR values at both 37m &
Tai Sin Rockhead Depth=24m | 28m are in general lower than the EIA
Estate — Hole Depth=34m & LSR values at most frequency bands
Wing Sin 20m and are of similar magnitude at 63Hz
House Slant Distance=37m & | and 160Hz.

28m

It should be noted that the WIL EIA LSR was measured in the borehole while the current test
was measured inside the tunnel. The decoupling effect of vibration propagation between the
media of tunnel structure and the ground soil, i.e. the tunnel coupling loss (TCL), would be
different to that between the media of borehole casing and the ground soil. Thus the LSR
result measured in the impact test should comprise the loss due to decoupling of the actual
tunnel structure. The factor of tunnel coupling loss applied in the EIA prediction for the
structure at NSR DIH-P1-1 was 5dB. Therefore, apart from different testing method and
geological profile at WIL D002 and DIH-P1-1, such 5dB tunnel coupling loss also accounts for
difference between the EIA LSR and measured LSR.

Operational Ground-borne Noise Prediction

Ground-borne noise assessment at DIH-P1-1 has been updated according to the LSR
measurement results.  Assessment methodology follows the prediction methodology
recommended by the FTA Manual, which was adopted in the EIA Reports. The prediction
results are summarised in Table 3.2.  Sample calculation is given in Appendix H.

AECOM Asia Co. Ltd. 5 September 2016
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Table 3.2 Ground-borne Noise Prediction Results
New Prediction Dég?\;line%e
EIA Prediction (unmitigated EIA and
Location [ GBNSR | Description (unmitigated scenario, based Criterion, dB(A) New
scenario), dB(A) on measured Prediction
LSR data), dB(A) dB(A)
Wong Tai | DIH-P1- | UpperWong Lmax 45 Lmax 42 Lmax -
Sin 1 Tai Sin ; ; ;
Daytime Daytime Daytime )
E\ZLagteSi_n Leq.30min 35 Leq,SOmin 32 Leq,30min 55 3
Night-time Night-time Night-time B
House Leq,30min 32 Leq,SOmin 29 Leq,30min 45 3

3.3.2

3.3.3

3.34

3.4

3.4.1

As mentioned in Section 3.2.3, the measured LSR comprises of tunnel couple loss which is
about 5dB as adopted in the EIA prediction. The updated calculation therefore excluded the
tunnel coupling loss in the calculation to avoid double count of the effect.

Results indicate that the measured LSR values at actual ground condition would give lower
ground-borne noise levels than EIA predictions which are also below the noise criteria.

The preliminary update of prediction calculation shows no further mitigation measures such as
trackform upgrade is required around the NSR DIH-P1-1.

Review of Other Assumptions

The following assumptions adopted in the EIA Reports will be reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information:

e Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — these factors depend on
whether the tunnel and building (or building piles) are in rock or soft ground. Updated
building information, if any, will be reviewed.

* Geological Profile — updated geological profile along the alignment, if any, will be reviewed.
* Speed — updated speed profile along the alignment, if any, will be reviewed.

¢ Turnout Adjustment — updated information, if any, on the type of turnouts to be used and the
adjustment corresponding to corresponding type of turnouts will be reviewed.

AECOM Asia Co. Ltd. 6 September 2016
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4 CONCLUSION

4.1.1 The measurement of ground LSR values has been conducted at Upper Wong Tai Sin Estate —
Wing Sin House (DIH-P1-1) to check the suitability of the LSR assumptions adopted in the EIA
stage for mixed rock ground type.

4.1.2 The measured LSR values result in ground-borne noise levels which are lower than the EIA
predictions at DIH-P1-1.

4.1.3 The assumptions adopted in the EIA Reports will be further reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information.

AECOM Asia Co. Ltd. 7 September 2016
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Appendix C

Photo records of Measurement at DIH-P1-1



Appendix C - Photo records of Tunnel Impact test at DIH-P1-1

Upper Wong Tai Sin Estate - Wing Sin House (DIH-P1-1)

Measurement Date: 11 Aug 2016 & 12 Aug 2016
Measurement Time: 11:00pm 11 Aug to 5:00am 12 Aug 2016

Point A
(Qutdoor)

Point B
(Indoor
Building
Structure)

Hammer Impact Test in the Tunnel

AR

Accelerometer on ¢

round level




Appendix D
Measured Point Source Responses at DIH-P1-1
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Appendix E
Determined Line Source Responses at DIH-P1-1
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Appendix F

Line Source Responses Adopted in SCL EIA (Appendix 9.5 of
SCL(TAW-HUH) EIA Report



Appendix 9.5: Line Source Response Values Obtained from West Island Line EIA Study
Figure A LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 20m)
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Figure B LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 34m)
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Figure C LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 18m)
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Figure E LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 15m)
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Figure F LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 40m)
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Figure G LSR from WIL Borehole D028 (Rock Head Depth 22m, Hole Depth 44m)
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Appendix G
Comparison of Measured and EIA Line Source Responses



Comparison between the LSR adopted in the EIA and Measured LSR at DIH-P1-1
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Down Track Calculation
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Appendix H
Updated Calculations of Ground-borne Noise Prediction



DIH-P1-1 Updated EIA Calculation by Measured LSR

Appendix 9.3: Detailed

Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 90 kph
NSR Ref.: DIH-P1-1 Horizontal Dist, m[ Vertical Dist, m| Slant Dist, m
Location: Upper Wong Tai Sin Estate Phase 3 Up Track 0 37 37
Assessed Floor 2 Down Track| 5 28 28
Item: 40

Frequency (Hz)
Description Unit 20 [ 25 ] 3240 [ 50 ] 63 [ 80 [100[ 125[160]200]250]315] 400 [500
Up Track Calculation
FDL dB re 1 Ib/in®3 375 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10%in/s*in®/1b 42 65 -39 -70 07 44 42 93 -120-102-187-272-277 -319 -336
Up Track Vib. Level dB re 10°in/sec 417 480 366 315 382 459 403 362 335 313 218 123 88 56 09
Down Track Calculation
FDL dB re 1 Ib/in®> 375 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10%in/s*in®/b 74 70 -28 56 14 51 37 -72 -106 -93 -178 -25.1 -269 -304 -33.2
Down Track Vib. Level |dB re 10%in/sec 450 485 377 329 389 466 408 383 349 322 227 144 96 72 13
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 466 513 402 353 416 493 436 404 373 348 253 165 122 94 41
BCF dB YN 0
BVR-up dB Floor 2| 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 10 07 07
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 130ct,dB| 606 653 54.2 49.3 554 627 56.8 534 501 468 363 265 21.2 181 128
Predicted Noise Level Oct, dB 65.7 64.3 55.7 36.8 19.3
Limax dB(A)| 424
Leg,30mins dB(A)| 29.4
Noise Criteria dB(A)| 45
Compliance Yes
Notes: [1] Linear interpolation has been applied to slant distance where appropriate.

[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.

[3] LSR based on the same or the next available smaller borehole depth. LSR data are interpolated against slant distance.

[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Lag 30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dE
(3dB(A) correction is added t0 Leq30mins fOr leading and trailing effect for conservative approaches.)

[6] Leg 30mins is based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.

The following abbreviations are used in the above calculation:

L:
FDL :
LSR:
TIL:
TCF:
BCF:
BVR:
CTN :
TOC:
SAF:

Ground borne

Remark:

noise level within the structure

Force density level for the KCR SP1900 EMU

Unit force incoherent line source response for the ground
Trackform attenuation or insertion loss, relative level
Vibration coupling between the tunnel and the ground for soil based tunnels, relative level

Vibration coupling loss factor between the soil and the foundation, relative level

Building vibration reduction or amplification within a structure from the foundation to the occupied areas, relative level
Conversion from floor and wall vibration to noise
Turnout and Crossover Factor

Safety margin to account for wheel/rail condition and projection uncertainties

(1) The slant distance in Table 2.1 of this Plan is the measured distance in the testing, while the horizontal and slant distances in
this calculation are adopted from the previous EIA calculation for a like-to-like comparison in order to facilitate the comparison of
the results between adoption of WIL LSR and the measured LSR. The distance values presented here are independent in Table

2.1.
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Consultancy Agreement No. C11033
SCL (TAW — HUH) & SCL (HHS)
Operational Ground-borne Noise Mitigation Measures Plan

MTR Corporation Limited (Batch 4 — Lee Wing Building)
1 INTRODUCTION

1.1 Background

1.1.1 The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL)

1.1.2

113

1.14

1.15

116

and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung
Hom Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The
North-South Corridor which is an extension of the EAL at Hung Hom across the harbour to
Admiralty Station (ADM).

EIA Reports for SCL — Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No.
AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register
No. AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact
Assessment Ordinance (EIAO). Following the approval of the EIA Reports, the
Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL
(TAW-HUH) and SCL (HHS), was granted on 22 March 2012. Variations of Environmental
Permit (VEP) were subsequently applied for EP-438/2012 and the latest Environmental Permit
(EP No: EP-438/2012/K) was issued by Director of Environmental Protection (DEP) on 4
October 2016.

Pursuant to EP Condition 2.27, the Permit Holder, MTR Corporation Ltd (MTR), shall deposit
with the Director of Environmental Protection (DEP), no later than one month after completion
of corresponding parts of the tunnel excavation of the SCL(TAW-HUH) Section (hereinafter
referred to as “the Project”), an Operational Ground-borne Noise Mitigation Measures Plan
(OGNMMP) to justify the adequacy of the operational ground-borne noise mitigation measures
for the Project. The OGNMMP shall include the review and verification of the assumptions
adopted in the approved SCL(TAW-HUH) EIA Report (Register No. AEIAR-167/2012) and
SCL(HHS) EIA Report (Register No. AEIAR-164/2012), such as line source response (LSR)
and ground vibration conditions, and shall also include justifications and recommendations for
any contingency noise mitigation measures found necessary, including but not limited to
resilient baseplates (type 1) and isolated slab track (type 4).

Since the tunnel excavation of the Project will be completed in different phases, testing on the
LSR and ground vibration conditions will be conducted in phases according to the excavation
programme.

The prediction methodology recommended by the FTA Manual' was adopted in the EIA
studies and most of correction factors are based on the international guideline except LSR of
which values are site specific and are subject to the ground materials, depth of the tunnel and
the rock head. During the EIA stage, in situ line source response measurement was not
conducted. As part of the review and verification of the assumptions adopted in the
ground-borne railway noise impact assessment, it is proposed that line source response and
ground vibration conditions will be reviewed and verified by the on-site measurement.

AECOM Asia Co. Ltd has been commissioned by the MTR to conduct the LSR test according
to the Testing and Review Methodology Plan (T&RMP) (Appendix A). According to the
T&RMP, the LSR test will be conducted at Upper Wong Tai Sin Estate - Wing Sin House
(DIH-P1-1), Kai Ching Estate — Mun Ching House (KAT-P1-5), Residential Premises near KAT
(KAT-P1-7) and Lee Wing Bldg (HOM-2-2). The impact test at Mun Ching House (KAT-P1-5),
planned residential development near KAT (KAT-P1-7), Upper Wong Tai Sin Estate - Wing Sin
House (DIH-P1-1) in February, April and August 2016 respectively. The last impact test was
conducted at Lee Wing Building (HOM-2-2) on 10 February 2017.

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 1 March 2017
C11033 OGNMMP_Batch 4_ver A_v3



Consultancy Agreement No. C11033

SCL (TAW — HUH) & SCL (HHS)

Operational Ground-borne Noise Mitigation Measures Plan

MTR Corporation Limited (Batch 4 — Lee Wing Building)

1.2 Purpose of This OGNMMP

1.2.1 This OGNMMP (Batch 4) presents the LSR analysis based on the results of the impact test
conducted at Lee Wing Building (HOM-2-2) and the operational ground-borne noise prediction
at HOM-2-2 based on measurement results.

1.3 Report Structure
1.3.1 This Test Proposal comprises the following sections:

* Section 1 presents the background information.

* Section 2 describes the details of impact test and the prediction of LSR based on the
measurement results.

* Section 3 presents the LSR analysis and operational ground-borne noise prediction results.
* Section 4 presents the conclusion.

AECOM Asia Co. Ltd. 2 March 2017
C11033 OGNMMP_Batch 4_ver A_v3
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21

211

2.2

221

2.3

2.3.1

IMPACT TESTING AND PREDICTION OF LSR

Testing Location

The forth impact test was conducted at Lee Wing Building (HOM-2-2) on 10 February 2017.
The information of the measurement location at the selected NSR are summarised in Table
2.1 and the testing locations are shown in Figure C11033/C/SCL/ACM/M53/007.

Table 2.1 Measurement and Testing Location

Predicted | Measurement Location®
Night-time Location of
NSR Ground- Hammer

Approx. Slant
borne Approx. . Impact :
Noise Hori. Distance Ground Test Testing

Levelsin | Distance (From Type Date

(Approx.
the EIA from the Ground Level

Track Tunnel
ID Description Report, | Tunnel, m to Trac Depth)
dB(A)

Level), m
HOM-2-2 Lee Wing 41 8 (up 24 (up track) Rock Up Track 10 Feb
Building track) Tunnel 2017
(-11mPD)

Notes:
(1) Measurement location at the selected NSR is shown in Figure C11033/C/SCL/ACM/M53/007.

Testing Instrumentations

The impact force levels applied within the tunnel were measured using a SINUS Harmonie
connected to a laptop computer and vibration velocity levels on the ground were measured
using a Bruel & Kjeer PULSE connected to a laptop computer. Wilcoxon seismic
accelerometers were used on the ground surface. Details of the instruments used are
provided in Table 2.2 and the calibration records of the instruments are provided in Appendix
B.

Table 2.2 Instrumentation of the Hammer Impact Test

Manufacturer / Model

No. Purpose

Instrument

Pneumatic Hammer | WM model S Connection to compressed air to
and Air Compressor induce force (impact) at about 250kN

Impact Controller WM type 1 Connection to pneumatic hammer to
control impact on/ off

Analyzer Platform Bruel & Kjeer PULSE; Spectrum  analyzers for data
Sinus Harmonie acquisition

Accelerometer Wilcoxon Research Vibration transducers to measure
731-207 and 731A-P31 vibration

Force transducer Lorenz K-18 Fitted to pneumatic hammer to

measure impact force

Testing and Measurement Procedures
The testing and measurement procedures are summarised below:

* The test was carried out during night time when background vibration levels are medium
due to the nearby traffic. All construction works inside tunnel and the adjacent tunnel were
suspended during the testing.

* The impact hammer hit on the tunnel invert and it applied measured impact forces within the
tunnel. The measured impact forces were logged by the FFT spectrum analyzer. For each

AECOM Asia Co. Ltd. 3 March 2017
C11033 OGNMMP_Batch 4_ver A_v3
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241

242

2.4.3

24.4

location of accelerometer, impact point was applied minimum 10 hits at around 250kN® on
the concrete invert.

* Meanwhile, accelerometers were mounted on the ground and inside the building of Lee
Wing Building. The impact hammer in the tunnel hit on the tunnel invert at different
horizontal distances (5m, 10m, 20m, 30m, 40m and 60m) from the first impact point (i.e.
0m). Site photos taken during the measurement are shown in Appendix C.

* The impact force in tunnel and the vibration levels on the ground were recorded by the two
separated spectrum analyzers. Measurement signals were recorded in narrow band
frequencies from 6.3Hz to 500Hz.

* The furthest impact point in the tunnel was made up to 60m horizontal distance from the
zero meter impact point. Reading also indicated that the responses of impact signals at
60m horizontal distance were weak and cannot be identified. Hence the impact signals at
further distances over 60m would be much lower which are insignificant to the overall result,
and testing on the measurement point over 60m from the impact point were not executed.

Prediction of Line Source Response

The vibration response induced by a unit point source impact was obtained from the hammer
impact test and the best fit curves were calculated to determine the LSR at NSR HOM-2-2 Lee
Wing Building (rock type ground property referring to the geological profile) along the SCL
alignment.

The post-processing of measurement data was taken to determine the best fit curves of PSR
with respect to the setback distances, and the depth between the impact source and the
receivers. The LSR [TMine, dB] is then determined by numerical integration with the formula®
as shown below, of the Point Source Response (PSR, TM) along the length of the train
centred on the receiver, while PSR is determined from impacting within the tunnel.

TMpl TMpn
10 TMp2 TMpn-1 10 10
™, =10xlog,,| hx +10 *° +...4+10 4+
Where
H = Impact interval (m) (interval varying from 5m to 20m)
TMpi = Point source transfer mobility for ith impact location (dB)
n = Last impact location

The calculation of LSR follows the calculation outlined in paragraph 11.3.2 Analysis of
Transfer Mobility Data in FTA Manual®. The measured PSR and the determined LSR are
presented in Appendices D and E respectively.

A total of three measurement points including Point A (indoor), Point B (indoor) and Point C
(outdoor) were set up. However, only Point A is adopted to determine the LSR as Point B
was influenced by electro-magnetic wave induced by elevator at the lobby while the vibration
response of Point C was weak and cannot be identified. It is considered that the
measurement results at Point B and C are not appropriate to be used in the ground-borne
noise calculation.

@ As mentioned in T&RMP, 400kN is only the design force of the impact machine and the actual output force in fact depends on
the machine status and on-site condition.

®) Federal Railroad Administration of U.S. Department of Transportation “High-Speed Ground Transportation Noise and
Vibration Impact Assessment”, 2012

@ Federal Transit Administration of U.S. Department of Transportation “Transit Noise and Vibration Impact Assessment ”, 2006

AECOM Asia Co. Ltd. 4 March 2017
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3.1

3.11

3.1.2

3.2

3.21

3.2.2

3.3
3.3.1

REVIEW OF OPERATIONAL GROUND-BORNE NOISE PREDICTION
LSR Adopted in the Approved EIA Report

The LSR determines the vibration levels or attenuation in the ground as a function of distance
caused by an incoherent line source of unit force point impacts.

The LSR values adopted in ground-borne noise assessment of SCL (TAW-HUH) and SCL
(HHS) EIA Report were referenced from the data of the West Island Line (WIL) EIA Study (EIA
Register No. AEIAR-126/2008). The LSR for WIL EIA Study were determined based on the
results of borehole impact tests performed in rock, soil and close to the rock head both on the
soil side and the rock side, with receiver vibration data taken on surface at various setback
distances.

Review of LSR Values

The test carried out at the Lee Wing Building (HOM-2-2) was specifically aimed at determining
the LSR values for vibration propagating through the ground of rock type.

The LSR values determined at Lee Wing Building (HOM-2-2) are compared with those used in
the SCL EIA study for the same area and the same ground conditions (Table 3.1 refers). The
EIA LSR values are shown in Appendix F. To allow a better comparison, Appendix G
shows the LSR value determined at measurement locations at a distance similar to EIA study.
A summary of observation is presented in Table 3.1.

Table 3.1 Comparison between Measurement Data and WIL Data
. LSR data adopted in .
ID Location EIA Study Observation
HOM-2-2 | Lee Wing Up track: WIL D012 Measured LSR values at both 19m &
Building Rockhead Depth=34m | 30m are lower than the EIA LSR

Hole Depth=18m
Slant Distance=19m
Down track: WIL D002
Rockhead Depth=24m
Hole Depth=20m
Slant Distance=30m

values at low frequency bands below
63Hz and are of similar magnitude at
100Hz to 200Hz. At high frequency
band 315Hz, the measured LSR are
slightly higher than the EIA LSR.

Operational Ground-borne Noise Prediction

Ground-borne noise assessment at HOM-2-2 has been updated according to the LSR
measurement results.  Assessment methodology follows the prediction methodology
recommended by the FTA Manual, which was adopted in the EIA Reports. The prediction
results are summarised in Table 3.2. Sample calculation is given in Appendix H.

Table 3.2 Ground-borne Noise Prediction Results
New Prediction Déf;‘:evrvzr;%e
EIA Prediction (unmitigated EIA and
Location | GBNSR | Description (unmitigated scenario, based Criterion, dB(A) New
scenario), dB(A) on measured Prediction
LSR data), dB(A) dB(A)
Ho Man | HOM-2- | Lee Wing Lmax 52 Lmax 45 Lmax
Tin 2 Building ; i i
Daytime a4 Daytime 37 Daytime 55 7
Leq,30min Leq,30min Leq,30min
Night-time a1 Night-time 34 Night-time 45 7
Leq,30min Leq,30min Leq,30min
AECOM Asia Co. Ltd. 5 March 2017
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3.3.2 Results indicate that the measured LSR values at actual ground condition would give lower
ground-borne noise levels than EIA predictions which are also below the noise criteria.

3.3.3 The preliminary update of prediction calculation shows no further mitigation measures such as
trackform upgrade is required around the NSR HOM-2-2.

3.4 Review of Other Assumptions

3.4.1 The following assumptions adopted in the EIA Reports will be reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information:

* Tunnel Coupling Loss (TCL) and Building Coupling Loss (BCL) — these factors depend on
whether the tunnel and building (or building piles) are in rock or soft ground. Updated
building information, if any, will be reviewed.

* Geological Profile — updated geological profile along the alignment, if any, will be reviewed.
* Speed — updated speed profile along the alignment, if any, will be reviewed.

* Turnout Adjustment — updated information, if any, on the type of turnouts to be used and the
adjustment corresponding to corresponding type of turnouts will be reviewed.

AECOM Asia Co. Ltd. 6 March 2017
C11033 OGNMMP_Batch 4_ver A_v3
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4 CONCLUSION

4.1.1 The measurement of ground LSR values has been conducted at Lee Wing Building (HOM-2-2)
to check the suitability of the LSR assumptions adopted in the EIA stage for rock ground type.

4.1.2 The measured LSR values result in ground-borne noise levels which are lower than the EIA
predictions at HOM-2-2.

4.1.3 The assumptions adopted in the EIA Reports will be further reviewed and the ground-borne
noise prediction for SCL(TAW-HUH) will be updated based on all measured LSR results where
applicable in the Final OGNMMP and the latest available information.

AECOM Asia Co. Ltd. 7 March 2017
C11033 OGNMMP_Batch 4_ver A_v3
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Appendix C

Photo records of Measurement at HOM-2-2



Appendix C - Photo records of Tunnel Impact test at HOM-2-2

To Kwa Wan - Lee Wing Building (HOM-2-2)

Measurement Date: 10 Feb 2017
Measurement Time: 01:00am to 6:00am 10 Feb 2017

T4

Hammer Impact Test in the Tunnel

Point C
(Outdoor)

Accelerometer on ground level




Appendix D
Measured Point Source Responses at HOM-2-2
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Appendix E
Determined Line Source Responses at HOM-2-2
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Appendix F

Line Source Responses Adopted in SCL EIA (Appendix 9.5 of
SCL(TAW-HUH) EIA Report



Appendix 9.5: Line Source Response Values Obtained from West Island Line EIA Study
Figure A LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 20m)
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Figure B LSR from WIL Borehole D002 (Rock Head Depth 24m, Hole Depth 34m)
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Figure C LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 18m)
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Figure D LSR from WIL Borehole D012 (Rock Head Depth 34m, Hole Depth 41m)
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Figure E LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 15m)
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Figure F LSR from WIL Borehole D018 (Rock Head Depth 28m, Hole Depth 40m)
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Figure G LSR from WIL Borehole D028 (Rock Head Depth 22m, Hole Depth 44m)
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Appendix G
Comparison of Measured and EIA Line Source Responses



Comparison between the LSR adopted in the EIA and Measured LSR at HOM-2-2
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Down Track Calculation
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Appendix H
Updated Calculations of Ground-borne Noise Prediction



HOM-2-2 Updated EIA Calculation by Measured LSR

Project: Shatin Central Link Raill Operational GBN Assessment Train Speed: 55 kph
NSR Ref.: HOM-2-2 Honzontal Dist, m| Verdical Dist, m Slant Dist, m
Location: Lee Wing Building Up Track 0 19 19
Assessed Floor 2 Down Track 0 30 30
Item: 91
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 18[1]
Down Track D002 24 20 30[1]
Frequency (Hz)
Description Unit 20 [ 253240 50 ] 63 [ 80 [100[ 125 [160]200[250]315] 400 [500
Up Track Calculation
FDL dB re 1 Ibfin®® 332 32 362 M2 332 W2 402 412 412 372 362 352 322 332 302
CCF dB YIN N
TIL dB Type 0 0 a i] 1] i] 1] 1] ] 0 o 0 i] 1] 1] o
TCF dB 0 a i 0 i 0 0 ] 0 i} 0 i 0 0 i}
TOC dB Type 0O
LSR dB re 105/ in™ b 93 69 0F 43 55 F7 £7 13 20 71 54 48 20 37 -115
Up Track Vib. Level dB re 10%infsec 425 441 369 300 278 296 336 399 393 302 309 304 M3 296 187
Down Track Calculation
FDL dB re 1 Ib/in™® 332 372 382 342 332 T2 402 412 412 372 3B2 352 322 332 302
CCF dB ¥YIN N
TIL dB Type 0 ] 1] i] 1] i] 1] 1] ] 0 o 0 i] 1] 1] o
TCF dB ] 1] i] 1] i] 1] 1] ] 0 o 0 i] 1] 1] o
TOC dB Type O
LSR dB re 10°%in/s*in™Nb 88 65 D4 61 75 B9 -113 70 42 B2 68 -T9 -15 H1 -131
Down Track Vib. Level |dB re 10%infsec 421 435 358 282 258 284 200 342 371 290 294 273 308 272 172
Total of Up and Down Tracks Calculation
Total Vibration Level Qutside Building 453 470 394 322 209 2320 348 409 413 326 332 322 359 M6 M0
BCF dB YN 0
BVR-up dB Floor 2 | 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
BVR - Resonance dB 6.0 60 60 60 58 54 52 50 48 40 3D 20 10 07 0T
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 0 10 10 10 10 10 10 10 0 10 10 10 10 10
Predicted Noise Lewvel 1/3 Oct, dB| 53.3 &1.0 53.4 46.2 43.7 454 48.0 53.9 541 446 442 422 449 403 297
Predicted Noise Level Oct, dB 61.8 50.9 57.3 48.7 40.6
Lmax dB(A)| 44.8
L oq 30mne dB(A)| 340
Moise Criteria dB(A)] 45
Compliance Yes

Motes: [1] Linear interpolation has been applied to slant distance where appropriate.

[2] FDL hased on 60kph data and adjusted by the correction factor of 20xdog(vVVref), in line with FTA manual.

[3]1 LSR based on the same or the next available smaller borehole depth. LSR data are interpolated against slant distance.

[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[9] Leg 30mins = Leg(double passbys) + 10*log{Passby duration in sec) + 3dB(A) + 10°log(no. of events in 30mins per direction) - 32.6dE
(3dB(A) comrection is added 10 Leqaomins for leading and trailing effect for conservative approaches.)

[6] Lag 30mins 5 based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplaie; Type 2 = Egg type haseplate; Type 3 = 12 5Hz FST.

The following abbreviations are used in the above calculation:

L:
FDL :
LSR:
TIL :
TCF:
BCF :
BVR:
CTN :
TOC :
SAF:

Remark:

Ground borne noise level within the structure

Force density level for the KCR SP1900 EMU

Unit force incoherent line source response for the ground

Trackform attenuation or insertion loss, relative level

Vibration coupling between the tunnel and the ground for soil based tunnels, relative level

Vibration coupling loss factor between the soil and the foundation, relative level

Building vibration reduction or amplification within a structure from the foundation to the occupied areas, relative level
Conversion from floor and wall vibration to noise

Turnout and Crossover Factor

Safety margin to account for wheel/rail condition and projection uncertainties

(1) The slant distance in Table 2.1 of this Plan is the measured distance in the testing, while the horizontal and slant distances in
this calculation are adopted from the previous EIA calculation for a like-to-like comparison in order to facilitate the comparison of
the results between adoption of WIL LSR and the measured LSR. The distance values presented here are independent in Table

2.1.



Annex C

Summary of Updated Operational Ground-borne Noise
Assessment Results



Annex C - Operational Groundborne Noise Assessment Results

Project: SCL (TAW-HUH) SCL (HHS)

Horizontal Distance Vertical Distance Passb € Trai Predicted L, in (AB(A))
. Reference LSR? TOCH Track Type!® o | Speed® assvy SEL ran o ci NCO Criteria Criteria
Item NSR Location Floor | up Track |Down Track| Up Track |Down Track TCFH! CCF | BCF | Lpo!” Duration f 1UP&DN | Fregency oo (raw- SCL (MKK- Noise Level ;
SCL (HHS) KTE dB(A (Nighttime) Achieved?
(m) (m) (m) (m) Up Down Up | Down | Up | Down kph (sec) (dB(A) | no./30m/dir HUH) HUH) (dB(A)
1 DIH-1-1  |Tsui Chuk Garden Block 5 1 [} 0 80 80 HOM-2-2 | HOM-22 | B 0 0 0 0 N[N s 95 7 56 6 31 31 45 Yes
2 DIH-2-1 Pak Yuen House 1 295 290 65 65 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 39 90 8 51 6 26 - - - 26 45 Yes
3 DIH-3-1 | Wah Yuen House 1 102 100 50 50 DIH-P1-1 | DH-P1-1 | B [) 0 0 0 N[N a2 90 8 53 6 29 29 45 Yes
4 DIH-3-2 Nga Yuen House 1 135 120 45 45 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 40 80 9 52 6 28 - - - 28 45 Yes
5 DIH-33  |Kwai Yuen House 1 24 5 44 44 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N e 90 8 56 6 32 32 45 Yes
6 DIH-3-4 Chui Yuen House 1 55 50 45 45 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 42 80 9 54 6 30 - - - 30 45 Yes
7 DIH-4-1  |Pang Ching Court 1 210 195 70 70 DIH-P1-1 | DH-P1-1 | B [) 0 0 0 N[N a0 90 8 52 6 27 27 45 Yes
8 DiH-42 | Carbo Anglo-Chinese 0 130 115 75 75 DH-P11 | DH-PLL | B 0 0 0 0 N N 3 %0 8 55 6 36[1] 36 55[3] Yes
Kindergarden
9 DIH-5-1  |Rainbow Home [) 68 25 42 41 Hom-2-2 | Hom-22 | B 0 0 0 N[N a7 80 59 6 34 34 45 Yes
10 DIH-5-2 Residential premises 1 50 8 41 40 HOM-2-2 | HOM-2-2 B 0 0 0 0 N N 45 80 9 58 6 33 - - 33 45 Yes
11 DIH-55  |Our Lady's Kindergarden [} 121 85 40 40 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N e 80 9 55 6 3601 36 55(3] Yes
12 DiHe-1 [WTS Fire Stationand 1 4 5 35 35 HOM-2-2 | HOM-22 | B 0 0 0 0 N | N | o8 85 8 60 6 35 35 5 Yes
Quarters Block A
13 DIH-7-1  |Tropicana Gardens Block 2 4 29 63 40 40 Hom-2-2 | Hom-22 | B [} 0 0 0 N[ N e 85 8 51 6 26 26 45 Yes
14 DIH-7-2 Tropicana Gardens Block 3 4 21 54 40 40 HOM-2-2 | HOM-2-2 B 0 0 0 0 N N 40 85 8 52 6 27 - - 27 45 Yes
15 DIH-8-1 jon Lutheran Church | 0 116 163 20 20 HOM-2-2 | HOM-22 | B 0 0 0 0 N[N | e 85 8 55 6 30 30 5 Yes
16 DIH-9-1  |Shek On Building [) 118 156 25 25 HoM-2-2 | HoM-22 | B [) 0 0 0 N[N e 80 9 55 6 3601 36 55[3] Yes
17 DIH-10-1  |Hong Kong Sheung Keung 1 168 188 25 25 HOM-2-2 | HOM-2:2 | B 0 0 0 0 N N 39 80 9 52 6 27 27 45 Yes
Hui NUI’SIHQ Home
18 DIH-11-1 Lung Wan House 1 75 60 25 25 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 35 35 20 51 6 26 - - - 26 45 Yes
19 DIH-12-1  |Galaxia Tower B 5 195 180 30 30 DIH-P1-1 | DH-P1-1 | S [) 0 0 0 N[N o2 55 12 37 6 <20 <20 45 Yes
20 DIH-12-2 Galaxia Tower E 5 180 160 30 30 DIH-P1-1 DIH-P1-1 S 0 0 0 0 N N 21 45 15 36 6 <20 - - - <20 45 Yes
21 DIH-13-1 |Canossa Primary School [) 160 200 25 25 Hom-2-2 | Hom-22 | B [) 0 0 0 N[N a2 85 8 54 6 35(1] 35 55(3] Yes
22 DIH-14-1 Rhythm Garden Block 2 1 38 50 20 20 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 41 60 11 55 6 30 - - - 30 45 Yes
23 DIH-14-2  [Rhythm Garden Block 5 1 30 43 18 18 KAT-P15 | KAT-P15 | B 0 0 0 0 N[N | 32 60 1 45 6 21 21 5 Yes
24 DIH-14-3 Rhythm Garden Block 8 1 175 185 17 17 KAT-P1-5 | KAT-P1-5 B 0 0 0 0 N N 13 60 11 27 6 <20 - - - <20 45 Yes
25 DIH-14-4 g:’:f;::f“”‘a'y School (San| 145 160 20 20 DH-P1-1 | DH-P11 | B 0 0 0 0 N N 37 60 1 51 6 3211 32 55[3] Yes
26 DIH-14-5 Rhythm Garden Block 1 1 30 43 20 20 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 41 55 12 55 6 30 - - - 30 45 Yes
27 DIH-14-6 | Rhythm Garden Block 3 1 45 56 19 19 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N a 60 1 54 6 29 29 45 Yes
28 DIH-15-1 Kam Wan House 0 100 85 25 25 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 41 60 11 54 6 29 - - - 29 45 Yes
29 DIH-15-2  |Pik Hoi House [} 75 65 25 25 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N a 55 12 55 6 30 30 45 Yes
30 DIH-16-1 Wong Tai Sin Temple 0 22 35 36 36 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 46 85 8 58 6 33 - - - 33 45 Yes
31 DIH-17-1  |Chuk Yuen United Village 0 21 63 30 30 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N e 85 8 58 6 33 33 45 Yes
32 DIH-1g-1 | JPPErWong TaiSin Estate 1 15 30 30 30 DIH-P1-1 | DH-P1-1 | B 0 0 0 0 N[N s 85 8 57 6 33 33 5 Yes
Po Sin House
33 DIH-18-2  |UPPSr Wong Tai Sin Estate 1 26 37 31 31 DH-P1-1 | DH-P11 | B 0 0 0 0 N N 15 % 8 57 6 32 32 5 Yes
Tat Sin House
34 DIH-1g-1 | Lung Cheung Gov. 0 38 55 24 24 DH-P11 | DH-PLL | B 0 0 0 0 N N 26 %0 8 58 6 3911 39 55[3] Yes
Secondary School
35 DIH-20-1 ggﬁﬁ Rainbow Primary 0 95 80 5 5 HOM-2-2 | HOM22 | B 0 0 0 0 N N 5 %0 8 57 6 38[1) 38 55[3] Yes
36 DIH-21-1 L'gs’s\’:"g Cout WangKing |, 25 5 5 5 HOM-2-2 | HOM-22 | B 0 0 0 0 N[N e 90 8 58 6 33 33 5 Yes
37 DIH-22-1  |rice Memorial Catholic 0 80 95 20 20 HOM-2-2 | HOM22 | B 0 0 0 0 N N 15 % 8 57 6 38[1) 38 55[3] Yes
Primary School
38 DIH-23-1  [Tin Ma Court Chun On House | 1 100 115 40 40 DIH-P1-1 | DH-P1-1 | B 0 0 0 0 N[N a2 90 8 53 6 29 29 5 Yes
39 DIH-24-1 |Shing Wong Temple 1 [) 5 28 28 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N e 90 8 58 6 34 34 45 Yes
40 DIH-P1-1 gﬁs:; \é‘"’”g Tai Sin Estate 2 19 10 34 30 DIH-P1-1 | DH-P1-1 | B 0 0 0 0 NC| N s 90 8 55 6 31 31 5 Yes
2 DIH-P3-1A :‘;""Ed receiversinthe CDA | 30 10 26 26 DIH-P1-1 | DH-P1-1 | S 0 0 0 0 N | N o35 60 1 49 6 24 24 5 Yes
42 DIH-P3-2A _:‘t:“”e" receivers inthe CDA | -, 30 10 28 28 HOM-22 | HOM-22 | S 0 o |o| o N | N | 38 60 1 52 6 27 27 45 Yes
. DIH-P3-4 _:‘t:“”e" receiversinthe CDA | 0 0 18 18 DIH-P1-1 | DHPLL | B 0 0 0 0 N N 45 60 1 58 6 34 34 . .
43 KAT-P1-1 $§:‘gf:$']prem'ses nearkail 75 % 15 15 KAT-P1-5 | KAT-P15 | S 0 1 0 0 N | N | 15 35 20 31 6 <20 <20 5 Yes




Annex C - Operational Groundborne Noise Assessment Results

Project: SCL (TAW-HUH) SCL (HHS)

Horizontal Distance Vertical Distance Passb! € Trai Predicted L, in (AB(A))
. Reference LSR? TOCH Track Type!® o | Speed® assvy SEL ran s ci NCO Criteria Criteria
Item NSR Location Floor | up Track |Down Track| Up Track |Down Track TCF! CCF | BCF | Lpo!” Duration f 1UP&DN | Fregency oo (raw- SCL (MKK- Noise Level ;
. SCL (HHS) KTE dB(A) (Nighttime) Achieved?
(m) (m) (m) (m) Up Down Up | Down | Up | Down kph (sec) (dB(A) | no./30m/dir HUH) HUH) (
44 KAT-P1-2  |One Kai Tak 4 75 % 15 15 KAT-P15 | KAT-PL5 | S 0 0 0 0 N[N 8 50 14 22 6 <20 <20 5 Yes
45 KAT-p1-3  |Residental premises near Kai| -, 55 70 15 15 KAT-PL5 | KAT-PL5 | C 0 0 0 0 N N 21 70 10 34 6 <20 <20 45 Yes
Tak Station
46 KAT-P1-4 $§:‘gf:$']prem'ses nearkai -, 80 65 15 15 KAT-P1-5 | KAT-P15 | S 0 0 0 0 N | N | 16 65 1 29 6 <20 <20 45 Yes
47 KAT-P1-5 z‘;’;gh‘”g House, Kai Ching | 13 25 14 14 KAT-P1-5 | KAT-P15 | B 0 0 0 0 N N 42 60 11 56 6 31 31 45 Yes
48 KAT-P1-6 Tower H3, De Novo 1 93 80 15 15 KAT-P1-5 | KAT-P1-5 C 1 1 0 0 N N 26 55 12 40 6 <20 - - - <20 45 Yes
49 KaT-p17  |Residental premises near Kai| -, 0 0 20 20 KAT-PL7 | KAT-PL7 | © 0 0 0 0 N | N | o8 75 9 61 6 36 36 45 Yes
Tak Station
50 TKW-1-1  |Parc 22 1 85 90 13 20 KAT-P15 | DH-P1-1 | B [) 0 0 0 N[N a7 70 10 50 6 25 - 25 45 Yes
51 TKW-1-2 'Sanford Mansion 1 95 95 12 23 KAT-P1-5 DIH-P1-1 B 0 0 0 0 N N 37 70 10 50 6 25 - - - 25 45 Yes
52 TKW-2-1 | Skytower Tower 1 5 140 140 13 20 KAT-P15 | DH-P1-1 | B [) 0 0 0 N[N o2 70 10 o 6 <20 <20 45 Yes
53 TKW-2-2 Skytower Tower 2 5 140 140 12 23 KAT-P1-5 DIH-P1-1 B 0 0 0 0 N N 28 70 10 41 6 <20 - - - <20 45 Yes
54 TKW-2-3 | Skytower Tower 7 5 235 260 15 27 DIH-P1-1 | DH-P1-1 | S [} 0 0 0 N[N 70 10 37 6 <20 <20 45 Yes
55 TKW-3-1 Prince Ritz 5 235 255 23 23 DIH-P1-1 DIH-P1-1 S 0 0 0 0 N N 13 20 34 32 6 <20 - - - <20 45 Yes
56 TKW-3-2 | Prosperity House 2 250 270 23 23 DIH-P1-1 | DH-P1-1 | S [) 0 0 0 N[N 2 45 15 o 6 <20 <20 45 Yes
57 TKw-p1-1 |Residential premises nearTo | 35 15 22 22 DIH-P1-1 | DH-P1-1 | S 0 0 0 0 N | N o35 5 15 50 6 25 25 5 Yes
Kwa Wan Station
58 MTW-6-1 |Fok On Building 2 175 12 15 24 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N a2 65 1 55 6 31 31 45 Yes
59 MTW-6-2 ;Kcshﬁg:: for the Protection |, 10 17 15 24 KAT-P15 | DH-P1-1 | B 0 0 0 0 N N a7 65 11 60 6 a1p1) 2 55[3] Yes
60 MTW-6-3 |Chung Nam Mansion 2 20 20 15 27 DIH-P1-1 | DH-P1-1 | B [} 0 0 0 N[N a2 65 1 55 6 30 30 45 Yes
61 MTW-6-4 Pok Oi Lau 0 12 12 15 27 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 46 65 11 60 6 35 - - - 35 45 Yes
62 MTW-7-1  |Geranium House 1 125 125 17 28 DIH-P1-1 | HOM-22 | B [} 0 0 0 N[N e 65 1 59 6 34 34 45 Yes
63 MTW-8-1 Horae Palace 3 15 15 17 28 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 43 65 11 57 6 32 - - - 32 45 Yes
64 MTW-6-1  |Majestic Park 3 35 35 18 30 Hom-2-2 | Hom-22 | B [} 0 0 0 N[N a0 65 1 53 6 29 29 45 Yes
65 MTW-10-1 |18 Farm Road 3 15 15 18 30 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 43 65 11 56 6 32 - - - 32 45 Yes
66 MTW-11-1 |2 Road Government 0 65 65 18 30 HOM-2-2 | HOM22 | B 0 0 0 0 N N a4 65 1 57 6 38[1) 38 55[3] Yes
Primary School
67 MTW-12-1 |Yuet Fai Mansion 1 11 11 22 33 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 47 65 11 60 6 35 - - - 35 45 Yes
68 MTW-12-2 | Delight Court 3 175 175 20 30 DIH-P1-1 | HOM-22 | B [} 0 0 0 N[N a 65 1 54 6 29 29 45 Yes
69 MTW-12-3  |Lucky Mansion 3 15 15 20 30 DIH-P1-1 HOM-2-2 S 0 0 0 0 N N 35 55 12 49 6 24 - - - 24 45 Yes
70 MTW-12-4 |352-354 Ma Tau Wai Road 2 15 15 20 30 DIH-P1-1 | HOM-22 | S [} 0 0 0 N[N s 40 17 49 6 24 24 45 Yes
71 MTW-12-5 |Seng Cheong Building 1 175 175 18 29 KAT-P1-5 DIH-P1-1 B 0 0 0 0 N N 39 50 14 54 6 29 - - - 29 45 Yes
72 MTW-12-6  |Great Wall Buiding 3 30 30 18 30 Hom-2-2 | Hom-22 | B [} 0 0 0 N[N a 65 1 54 6 30 30 45 Yes
73 MTW-12-7 |197-199 Ma Tau Wai Road 2 15 15 18 30 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 45 65 11 58 6 34 - - - 34 45 Yes
74 MTW-12-8  |Pak Tai Mansion 1 12 12 18 30 Hom-2-2 | HOmM-22 | B [} 0 0 0 N[N a7 65 1 61 6 36 36 45 Yes
75 MTW-12.9 |Residental premises along 2 12 12 19 32 DIH-P1-1 | HOM-22 | B 0 0 0 0 N[N e 65 1 57 6 32 32 5 Yes
Hung Kwong Street
76 | MTW-12-10 |Lucky Building 2 15 15 18 28 DIH-P1-1 | DH-P1-1 | S 0 0 0 N[N oS 55 12 49 6 25 25 45 Yes
77 MTW-12-11 |Jing Ming Building 2 19 19 20 30 DIH-P1-1 DIH-P1-1 S 0 0 0 0 N N 34 50 14 48 6 23 - - - 23 45 Yes
78 | MTw-12-12 |one Elegance 3 12 12 18 30 Hom-2-2 | HomM-22 | B [} 0 0 0 N[N e 65 1 57 6 32 32 45 Yes
79 MTW-13-1 (S:C::;‘Ig Chuk Shan Memorial | 10 10 20 30 DIH-P1-1 | HOM22 | S 0 0 0 0 N N 3 65 11 56 6 3711 37 55[3] Yes
80 MTW-14-1 |PHK Lam Man Chan English 1 35 35 20 30 DIH-P1-1 | HOM22 | S 0 0 0 0 N N 37 55 12 51 6 3211 32 55[3] Yes
Primary School
81 MTW-15-1 :z:go?"m Lutheran Primary | 10 10 20 30 DIH-P1-1 | HOM22 | S 0 0 0 0 N N 40 50 14 55 6 36[1] 36 55[3] Yes
82 MTW-16-1 chr: f|°°d Shepherd Primary | 10 10 20 30 DH-P1-1 | DH-P11 | S 0 0 0 0 N N 38 5 15 53 6 3411 34 55[3] Yes
83 MTW-17-1 |Loyal Mansion 3 20 20 17 28 DIH-P1-1 DIH-P1-1 B 0 0 0 0 N N 38 55 12 52 6 27 - - - 27 45 Yes
84 MTW-1g.1 |Residential premises along 2 45 45 17 27 DIH-PL-1 | DHPLL | S 0 0 0 0 N N 32 50 14 47 6 22 22 45 Yes
Chi Kiang St
85 MTW-18-2  |No. 2 Kowloon City Road 2 28 28 17 27 DIH-P1-1 DIH-P1-1 S 0 0 0 0 N N 33 50 14 48 6 23 - - - 23 45 Yes
86 MTW-19-1  |Holy Trinity Church 0 55 65 18 25 KAT-P15 | DH-P1-1 | B [} 0 0 0 N[N a8 55 12 52 6 27 27 45 Yes
87 HOM-1-1 Ko Shan Theartre 0 50 50 35 40 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 43 55 12 57 6 32 - - - 32 45 Yes
88 HOM-2-1  |Faerie Court 2 20 20 18 29 DIH-P1-1 | HOM-22 | B [} 0 0 0 N[N a 55 12 55 6 31 31 45 Yes
89 HOM-2-2  |Lee Wing Buiding 2 [) [) 24 34 HoM-2-2 | HoM-22 | B [) 0 0 0 N[N e 55 12 57 6 32 32 5 Yes
90 HOM-2-3 | Wing Lam Mansion 2 15 15 20 30 Hom-2-2 | Hom-22 | B [) 0 0 0 N[N e 55 12 57 6 33 33 45 Yes
91 HOM-2-4 Tak Lee Court 1 50 55 35 45 HOM-2-2 HOM-2-2 B 0 0 0 0 N N 42 60 11 56 6 31 - - - 31 45 Yes




Annex C - Operational Groundborne Noise Assessment Results

Project: SCL (TAW-HUH) SCL (HHS)

[1] A 3dB(A) upward adjustment is made to account for the daytime headway of 12 EMU trains within a 30 minutes period per direction.

[2] Reference LSR are measurement result taken at representative NSR.

[3] Daytime criteria are used for educational buildings, church and temple.

[4] TCF types : B - Bored tunnel, C - Cut and cover tunnel, S - Station

[5] TOC types : 0 - No turnouts, 1 - turnout, 2 - inclined turnout
[5] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate, Type 2 = Egg Type Baseplate, Type 3 = 12.5Hz FST.
[6] Lmax has incorporated a +0.5dB(A) correction to passby L, based on previous study.
[7] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/V), in line with FTA manual.

[8] Calculation based on 8-car train with 23.75m legth for each car.

[9] SEL calculations have incorporated a 3 dB correction factor for the leading and trailling effect.

[10] Noise levels are estimated from predicted noise level of adjacent NSR.
[11] Noise levels predicted in OGNMMP for SCL(MKK-HUH) under EP Condition 2.16 of EP-437/2012.

Horizontal Distance Vertical Distance Passb @ T Predicted L, in (AB(A))
. Reference LSR? TOCH Track Type!® o | Speed® assvy SEL ran o ci NCO Criteria Criteria
Item NSR Location Floor | up Track |Down Track| Up Track |Down Track TcF CCF | BCF | Lpo!” Duration f 1UP&DN | Fregency oo (raw- SCL (MKK- Noise Level .
SCL (HHS) KTE dB(A (Nighttime) Achieved?
(m) (m) (m) (m) Up Down Up | Down | Up | Down kph (sec) (dB(A) | no./30m/dir HUH) HUH) (dB(A)
92 HOM-2-5  |Chat Ma Mansion 1 45 45 20 30 HOM-2-2 | HOM-2-2 | B ) 0 0 0 NN a2 55 12 56 6 31 31 45 Yes
93 HOM-2-6  |Chatham Mansion 1 3 3 19 30 DH-P1-1 | HOM2-2 | B 0 0 0 0 N | N | s 55 12 58 6 34 34 45 Yes
94 HOM-3-1  |Fook Sing Mansion 1 85 100 35 40 HOM-2-2 | HOM-2-2 | B 0 0 0 0 N | N | e 55 12 53 6 28 28 45 Yes
95 HOM-3-2 | Marigold Mansion, Block A 1 85 110 45 45 HOM-2-2 | HOM-2-2 | B 0 0 0 0 N | N | 30 55 12 53 6 28 28 45 Yes
96 HOM-4-1 |Yee Fu Building 1 40 70 45 45 HOM-2-2 | HOM-2-2 s 0 0 0 0 N N 36 55 12 50 6 25 2010 <20 27 45 Yes
97 HOM-5-1 {271 Chatham Road North 2 75 75 45 45 HOM-2-2 | HOM-2-2 | S 0 0 0 0 N | N | 28 35 20 44 6 <20 201 23 26 45 Yes
98 HOM-P2 :::;Jefé‘fem Halls of 1 35 65 45 45 HOM-2-2 | HOM-22 | S 0 0 0 0 N | N | o35 50 14 50 6 25 <20 <20 27 45 Yes
99 HoM-pg-1 | Residental Building, HOM 1 0 0 45 45 HOM-2-2 | HOM-2:2 | S 0 0 0 0 N N a7 50 14 51 6 27 201 36 37 45 Yes
Station Development
100 HUH-1-1 2::‘::;“""" College of 0 95 125 30 30 HOM22 | HOM22 | s 0 0 0 0 N N 34 45 15 29 6 3001 200! 26 32 55(3) Yes
101 HUH-1-2  [Lok Ka House 1 55 80 18 18 HOM-2-2 | HOM-2-2 | C 0 0 0 0 N[N | a7 50 14 52 6 27 201 <20 28 45 Yes
102 HUH-1-3  [Wing Fung Buiding 1 10 25 18 18 KAT-P1-5 | KAT-P15 | C 0 0 0 0 NN | a7 60 11 51 6 26 <20 <20 <20 29 45 Yes
Notes:




Annex C - Operational Groundborne Noise Assessment Results

Project: SCL (TAW-HUH) SCL (HHS)

Predicted
. Horizontal Distance | Vertical Distance Reference LSRY Toch Trac[lfﬂ . Speedls] Passpy seLM Train L eq 3omin NCO Criteria
Item NSR Location Floor TCF? Type CCF | BCF [Lpax™ Duration| 1UP&DN | Fregency | (dB(A)) Criteria | 1 ed?
Up Track| Down |Up Track| Down ScL | (Nighttime) ‘
(m) Track (m) (m) Track (m) Up Down Up |Down| Up |Down kph (sec) (dB(A)) [no./30m/dir] (HHS)
102 HUH-1-3 Wing Fung Building 1 45 - 0 - KAT-P1-5 - C 0 0 0 0 N N 16 25 27 33 6 <20 45 Yes
Notes:
[1] Reference LSR are measurement result taken at representative NSR.
[2] TCF types : B - Bored tunnel, C - Cut and cover tunnel, S - Station
[3] TOC types : 0 - No turnouts, 1 - turnout, 2 - inclined turnout
[4] Track Type O = Direct Fixation, 1 = Atl 1 Baseplate, Type 2 = Egg Type Baseplate, Type 3 = 12.5Hz FST.
[5] Lmax has incorporated a +0.5dB(A) correction to passby L, based on previous study.
[5] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/V,e), in line with FTA manual.
[6] Calculation based on 8-car train with 23.75m legth for each car.
[7] Nighttime train frequency is presented. For HHS, 6 trains per 30 minutes is assumed at the tunnel section under Chatham Road North for tuning around.
P:\60273419\Task 2_Noise\Others\GB Noise\LSR Review\20170522\\Vol1_Appendix 9.2&9.3&9.6_OGN Calculation_updated_HHS only_v3_reporting Page 1 of 1



Annex D
Detailed Operational Ground-borne Noise Calculations



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 95 kph
NSR Ref.: DIH-1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tsui Chuk Garden Block 5 Up Track 0 80 80
Assessed Floor 1 Down Track| 0 80 80
Item: 1

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 38.0 42.0 41.0 39.0 38.0 42.0 450 46.0 46.0 42.0 41.0 40.0 37.0 38.0 350
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.8 57 -29 -99 -11.7 -115 -21.2 -19.2 -8.8 -10.7 -9.9 -14.7 -9.0 -11.2 -16.4
Up Track Vib. Level dB re 10°in/sec 458 47.7 38.1 29.1 26.3 30.5 23.8 26.8 37.2 31.3 31.1 25.3 28.0 26.7 18.6
Down Track Calculation
FDL dB re 1 Ib/in®® 38.0 42.0 41.0 39.0 38.0 42.0 45.0 46.0 46.0 42.0 41.0 40.0 37.0 38.0 35.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.8 57 -29 -99 -11.7 -115 -21.2 -19.2 -88 -10.7 -99 -147 -90 -11.2 -16.4
Down Track Vib. Level |dB re 10Fin/sec 45.8 47.7 38.1 29.1 26.3 30.5 23.8 26.8 37.2 31.3 31.1 253 28.0 26.7 18.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.8 50.7 41.1 321 29.3 335 26.8 29.8 40.2 34.3 34.1 283 31.0 298 21.6
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.8 66.7 57.1 48.1 45.1 48.9 42.0 448 55.0 48.3 47.1 40.3 420 405 323
Predicted Noise Level Oct, dB 67.2 51.0 56.1 48.9 41.1
L max dB(A)| 44.6
Leq,30rr|ins dB(A) 31.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-2-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Pak Yuen House Up Track 295 65 302
Assessed Floor 1 Down Track| 290 65 297
Item: 2

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -183 40 -106 -155 -26 1.8 -7.7 -23.4 -23.3 -17.2 -27.3 -41.4 -32.2 -46.2 -35.2
Up Track Vib. Level dB re 10Fin/sec 19.2 455 29.9 23.0 34.9 434 36.8 22.1 222 243 132 -1.9 44 87 -06
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -18.1 41 -105-154 -26 19 -7.7 -23.3 -23.2 -17.1 -27.2 -41.3 -32.1 -46.1 -35.1
Down Track Vib. Level |[dB re 10’6in/sec 19.4 456 30.0 23.1 35.0 434 36.8 223 223 244 133 -18 44 -86 -0.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 22.3 48.6 33.0 26.1 38.0 464 398 252 253 274 163 12 74 -56 24
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 38.3 64.6 49.0 42.1 53.8 61.8 55.0 40.2 40.1 41.4 29.3 132 184 51 131
Predicted Noise Level Oct, dB 64.7 63.1 45.4 29.7 13.9
L max dB(A)| 38.9
Leq,30rr|ins dB(A) 25.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-3-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Wah Yuen House Up Track 102 50 114
Assessed Floor 1 Down Track| 100 50 112
Iltem: 3
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -71 59 -6.7 -108 -03 40 -56 -16.1 -17.6 -13.4 -23.0 -34.0 -29.3 -39.2 -33.7
Up Track Vib. Level dB re 10°in/sec 30.4 47.5 33.8 27.8 37.2 455 389 294 279 281 175 55 72 -1.7 08
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -69 6.0 -66 -10.7 -02 41 -56 -159 -17.5 -13.4 -23.0 -33.9 -29.3 -39.1 -33.6
Down Track Vib. Level |[dB re 10’6in/sec 30.6 475 339 278 37.3 456 39.0 29.6 28.0 28.1 176 56 7.2 -1.6 0.9
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 33.6 50.5 36.9 30.8 40.3 48.6 420 325 31.0 31.1 205 86 102 14 39
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 49.6 66.5 52.9 46.8 56.1 64.0 57.2 475 458 45.1 335 20.6 21.2 121 14.6
Predicted Noise Level Oct, dB 66.7 65.3 51.0 34.0 16.6
L max dB(A)| 41.6
Leq,30rr|ins dB(A) 28.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-3-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Nga Yuen House Up Track 135 45 142
Assessed Floor 1 Down Track| 120 45 128
Item: 4

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 96 55 -76 -11.8 -08 35 -6.1 -17.7 -18.9 -14.3 -24.0 -35.7 -30.0 -40.8 -34.0
Up Track Vib. Level dB re 10°in/sec 26.9 46.0 31.9 25.7 357 440 37.4 268 256 262 155 28 55 -43 -05
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -84 57 -72 -11.3 -06 38 -58 -16.9 -18.3 -13.9 -23.5 -34.9 -29.7 -40.0 -33.9
Down Track Vib. Level |[dB re 10’6in/sec 28.1 46.2 32.3 26.2 359 443 37.7 27.6 26.2 26.6 16.0 3.6 5.8 -35 -04
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 30.5 49.1 35.2 28.9 38.8 47.2 40.6 30.2 289 294 187 6.2 87 -09 26
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 46.5 65.1 51.2 449 54.6 62.6 558 452 437 43.4 317 182 197 9.8 133
Predicted Noise Level Oct, dB 65.3 63.9 49.0 32.2 15.0
L max dB(A)| 40.0
Leq,30rr|ins dB(A) 27.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-3-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Kwai Yuen House Up Track 24 44 50
Assessed Floor 1 Down Track| 5 44 44
Item: 5
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 24 75 -34 -68 17 59 -38 -99 -12.8 -10.3 -19.4 -27.8 -26.9 -33.3 -32.4
Up Track Vib. Level dB re 10°in/sec 39.9 49.1 37.1 31.8 39.2 47.4 40.7 35.6 32.7 31.2 21.1 11.7 9.6 4.2 2.1
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 3.9 78 -29 -61 20 6.2 -35 -89 -12.0 -9.8 -18.8 -26.8 -26.5 -32.4 -32.2
Down Track Vib. Level |dB re 10Fin/sec 41.4 49.3 37.6 32.4 395 47.7 410 36.6 335 31.7 21.7 127 10.0 51 2.3
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 43.8 522 40.4 351 424 50.6 439 39.1 36.1 345 244 153 128 7.7 52
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.8 68.2 56.4 51.1 58.2 66.0 59.1 54.1 50.9 485 37.4 27.3 238 184 159
Predicted Noise Level Oct, dB 68.6 67.3 56.6 38.0 20.4
L max dB(A)| 44.5
Leq,30rr|ins dB(A) 315
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-3-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chui Yuen House Up Track 55 45 71
Assessed Floor 1 Down Track| 50 45 67
Iltem: 6
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -16 69 -48 -85 08 51 -46 -125 -14.8 -11.6 -20.9 -30.4 -27.9 -35.8 -33.0|
Up Track Vib. Level dB re 10°in/sec 349 47.4 3477 29.0 37.3 45.6 389 32.0 29.7 289 186 8.1 7.6 0.7 0.5
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -10 70 -46 -82 10 52 -44 -121 -145 -11.4 -20.7 -30.0 -27.8 -35.4 -32.9
Down Track Vib. Level |dB re 10Fin/sec 355 47.5 34.9 29.3 37.5 457 39.1 32.4 30.0 29.1 188 85 77 11 06
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.2 50.4 37.8 32.2 404 48.7 420 352 328 320 21.7 113 107 39 36
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 54.2 66.4 53.8 48.2 56.2 64.1 57.2 50.2 47.6 46.0 34.7 233 21.7 146 143
Predicted Noise Level Oct, dB 66.7 65.4 53.1 35.2 17.5
L max dB(A)| 42.1
Leq,30rr|ins dB(A) 29.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-4-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Pang Ching Court Up Track 210 70 221
Assessed Floor 1 Down Track| 195 70 207
Item: 7
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -14.7 46 -93 -140 -19 25 -7.0 -21.0 -21.5 -16.0 -25.9 -39.0 -31.3 -44.0 -34.7
Up Track Vib. Level dB re 10°in/sec 22.8 46.2 31.2 245 357 441 375 245 240 255 146 05 53 -64 -0.2
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -140 48 -91 -13.7 -1.7 27 -6.9 -20.6 -21.1 -15.7 -25.7 -38.5 -31.1 -43.5 -34.6
Down Track Vib. Level |dB re 10Pin/sec 23.6 46.3 31.5 24.9 358 442 37.6 250 244 258 149 1.0 55 -60 -0.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 26.2 49.2 343 27.7 38.8 47.1 40.6 27.7 27.2 28.7 177 3.7 84 -32 29
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 42.2 65.2 50.3 43.7 54.6 625 558 427 42.0 427 30.7 157 194 75 136
Predicted Noise Level Oct, dB 65.4 63.9 47.3 31.2 14.7
L max dB(A)| 39.8
Leq,30rr|ins dB(A) 26.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-4-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Carbo Anglo-Chinese Kindergarden Up Track 130 75 150
Assessed Floor 0 Down Track| 115 75 137
Iltem: 8

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -10.2 54 -78 -121 -09 34 -6.2 -181 -19.2 -145 -24.2 -36.1 -30.1 -41.2 -34.1
Up Track Vib. Level dB re 10°in/sec 27.3 46.9 32.7 26.4 36.6 449 38.3 27.4 26.3 270 163 34 6.4 -3.7 0.4
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -92 56 -74 -11.7 -07 36 -6.0 -17.5 -18.7 -14.1 -23.8 -35.4 -29.9 -40.5 -34.0
Down Track Vib. Level |dB re 10Fin/sec 28.3 47.1 33.1 26.9 36.8 451 385 28.1 26.8 27.4 167 41 67 -30 06
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 30.8 50.0 35.9 29.7 39.7 48.0 414 30.8 29.6 30.2 195 6.8 95 -0.3 35
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 48.8 68.0 53.9 47.7 575 654 58.6 47.8 46.4 46.2 345 20.8 225 124 16.2
Predicted Noise Level Oct, dB 68.2 66.8 51.6 34.9 17.8
L max dB(A)| 42.9
Leq,30rr|ins dB(A) 33[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-5-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rainbow Home Up Track 68 42 80
Assessed Floor 0 Down Track| 25 41 48
Iltem: 9

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.8 57 -29 -99 -11.7 -115 -21.2 -19.2 -8.8 -10.7 -9.9 -14.7 -9.0 -11.2 -16.4
Up Track Vib. Level dB re 10°in/sec 443 46.2 36.6 27.6 248 29.0 223 253 35.7 29.8 29.6 23.8 26.5 253 17.1
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.3 61 -16 -79 -95 -10.1 -16.0 -129 -64 -94 -83 -11.2 -51 -85 -14.7
Down Track Vib. Level |dB re 10Fin/sec 44.8 46.6 37.9 29.6 27.0 30.4 275 31.6 38.1 31.1 31.2 27.3 30.4 28.0 18.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 47.6 49.4 403 31.7 29.1 32.8 28.6 325 40.1 335 335 289 319 298 21.0
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 65.6 67.4 58.3 49.7 46.9 50.2 458 495 56.9 49.5 485 429 449 425 337
Predicted Noise Level Oct, dB 68.0 52.8 58.2 50.8 43.1
L max dB(A)| 46.6
Leq,30rr|ins dB(A) 34.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-5-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises Up Track 50 41 65
Assessed Floor 1 Down Track| 8 40 41
Iltem: 10

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 8.0 59 -24 -91 -10.8 -10.9 -19.1 -16.6 -7.9 -10.2 -9.3 -13.2 -74 -10.1 -15.7
Up Track Vib. Level dB re 10°in/sec 445 46.4 37.1 28.4 257 29.6 244 279 36.6 30.3 30.2 252 28.1 26.4 17.8
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.5 62 -13 -74 -89 -98 -147 -112 -58 -91 -79 -103 -41 -7.8 -14.2
Down Track Vib. Level |dB re 10Fin/sec 45.0 46.7 38.2 30.1 27.6 30.7 28.8 33.3 387 314 31.6 28.2 314 287 19.3
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 47.8 49.6 40.7 32.3 29.8 33.2 30.2 34.4 40.8 33.9 34.0 30.0 33.1 30.7 21.6
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 63.8 65.6 56.7 48.3 45.6 48.6 454 494 556 47.9 47.0 42.0 441 414 323
Predicted Noise Level Oct, dB 66.2 51.6 57.1 49.6 41.9
L max dB(A)| 45.5
Leq,30rr|ins dB(A) 33.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-5-5 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Our Lady’s Kindergarden Up Track 121 40 127
Assessed Floor 0 Down Track| 85 40 94
Item: 11

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -83 57 -71 -11.3 -05 38 -58 -16.9 -18.2 -13.9 -23.5 -34.8 -29.6 -40.0 -33.8
Up Track Vib. Level dB re 10°in/sec 28.2 46.2 32.4 26.2 36.0 443 37.7 276 263 266 160 3.7 59 -35 -0.3
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -49 63 -59 -98 02 45 52 -146 -16.5 -12.7 -22.2 -32.6 -28.8 -37.8 -33.4
Down Track Vib. Level |[dB re 10’6in/sec 31.6 46.8 33.6 27.7 36.7 45.0 383 299 28.0 27.8 173 59 6.7 -1.3 0.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 33.3 495 36.0 30.0 39.3 47.6 410 319 30.2 30.3 19.7 8.0 93 0.7 29
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 51.3 67.5 54.0 48.0 57.1 65.0 58.2 48.9 47.0 46.3 34.7 22.0 223 134 156
Predicted Noise Level Oct, dB 67.8 66.4 52.3 35.2 17.7
L max dB(A)| 42.7
Leq,30rr|ins dB(A) 33[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH 6-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: WTS Fire Station and Quarters Block A Up Track 4 35 35
Assessed Floor 1 Down Track| 5 35 35
Item: 12

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Pown Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 87 64 -08 -67 -81 -93 -128 -89 -49 -86 -7.3 -90 -27 -69 -13.6
Up Track Vib. Level dB re 10°%in/sec 457 47.4 39.2 31.4 289 31.8 312 36.1 40.1 324 327 30.0 33.4 301 204
Down Track Calculation
FDL dB rellb/in°'5 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -67 -81 -93 -128 -89 -49 -86 -73 -90 -27 -69 -13.6
Down Track Vib. Level |dB re 10Fin/sec 45.7 47.4 39.2 31.4 28.9 31.8 31.2 36.1 40.1 32.4 32.7 30.0 334 30.1 20.4
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.7 50.4 42.2 34.4 319 34.8 342 39.1 43.1 354 35.7 33.0 364 332 234
BCF dB YIN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.7 66.4 58.2 50.4 47.7 50.2 49.4 54.1 57.9 49.4 48.7 45.0 47.4 439 34.1
Predicted Noise Level Oct, dB 67.1 54.0 59.9 52.1 44.3
L max dB(A)| 48.0
Leq,30rr|ins dB(A) 35.3
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-7-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tropicana Gardens Block 2 Up Track 29 40 49
Assessed Floor 4 Down Track| 63 40 75
Iltem: 13

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 83 61 -17 -80 -96 -102 -16.2 -13.1 -65 -95 -84 -11.3 -53 -87 -14.8
Up Track Vib. Level dB re 10°in/sec 453 47.1 38.4 30.0 275 309 27.8 319 385 315 31.7 27.7 30.8 28.4 19.3
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.9 58 -2.7 -9.7 -11.4 -11.3 -20.5 -184 -85 -10.6 -9.7 -142 -85 -109 -16.2
Down Track Vib. Level |dB re 10Fin/sec 44.9 46.8 37.3 28.4 25.6 29.7 235 26.6 36.5 30.5 30.3 24.8 27.5 26.1 17.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.1 50.0 409 323 29.6 33.3 29.2 33.0 40.6 34.0 34.0 29.5 324 304 21.6
BCF dB YN 0
BVR-up dB Floor 4 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.1 60.0 50.9 42.3 39.4 427 384 420 49.4 42.0 410 355 374 351 26.3
Predicted Noise Level Oct, dB 60.5 45.4 50.8 43.4 35.6
L max dB(A)| 39.2
Leq,30rr|ins dB(A) 26.5
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-7-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tropicana Gardens Block 3 Up Track 21 40 45
Assessed Floor 4 Down Track| 54 40 67
Item: 14

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 84 62 -14 -7.7 -92 -99 -154 -121 -61 -93 -81 -10.7 -46 -82 -145
Up Track Vib. Level dB re 10°in/sec 454 47.2 38.6 304 27.8 31.1 28.6 33.0 389 31.8 31.9 28.3 31.4 28.8 19.6
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 58 -24 -92 -109 -11.0 -194 -17.0 -80 -103 -94 -135 -7.7 -103 -158
Down Track Vib. Level |dB re 10Fin/sec 45.0 46.9 37.6 28.8 26.1 30.0 24.6 28.0 37.0 30.7 30.7 25.6 28.4 26.7 18.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.2 50.1 41.1 327 30.1 33.6 30.1 34.2 41.1 343 343 30.2 332 309 219
BCF dB YN 0
BVR-up dB Floor 4 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.2 60.1 51.1 42.7 39.9 43.0 39.3 43.2 499 423 413 36.2 38.2 356 26.6
Predicted Noise Level Oct, dB 60.6 45.8 51.3 43.9 36.1
L max dB(A)| 39.7
Leq,30rr|ins dB(A) 27.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-8-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Redemption Lutheran Church Up Track 116 20 118
Assessed Floor 0 Down Track| 163 20 164
Item: 15

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.4 54 -38 -114 -134 -125 -25.1 -24.0 -10.7 -11.7 -11.2 -17.3 -12.0 -13.3 -17.8
Up Track Vib. Level dB re 10°in/sec 444 46.4 36.2 26.6 23.7 285 18.9 21.0 34.3 29.3 28.9 21.7 24.0 23.7 16.3
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.1 51 -46 -12.7 -148 -134 -28.4 -28.1 -12.3 -12.6 -12.2 -19.6 -145 -15.0 -18.9
Down Track Vib. Level |dB re 10Fin/sec 44.1 46.1 35.4 253 22.2 27.7 156 16.9 32.8 28.4 27.8 19.4 215 220 15.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 47.3 49.3 38.8 29.0 26.0 31.1 20.6 224 36.6 31.9 31.4 23.7 259 26.0 18.7
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 65.3 67.3 56.8 47.0 43.8 485 37.8 394 534 479 46.4 37.7 389 38.7 314
Predicted Noise Level Oct, dB 67.7 50.1 54.6 47.6 39.4
L max dB(A)| 43.1
Leq,30rr|ins dB(A) 30.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-9-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Shek On Building Up Track 118 25 121
Assessed Floor 0 Down Track| 156 25 158
Iltem: 16

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.4 54 -39 -115 -135 -125 -25.3 -24.3 -10.8 -11.8 -11.2 -17.5 -12.2 -134 -17.8
Up Track Vib. Level dB re 10°in/sec 439 459 356 26.0 23.0 279 18.2 20.2 33.7 28.7 28.3 21.0 23.3 23.1 157
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.1 51 -45 -12.6 -14.6 -13.3 -28.0 -27.7 -12.1 -12.5 -12.1 -19.3 -14.3 -14.8 -18.8
Down Track Vib. Level |dB re 10Fin/sec 43.6 45.6 35.0 24.9 21.9 27.2 155 16.8 324 28.0 27.4 19.2 21.2 217 14.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.7 48.8 38.3 285 255 30.6 20.0 21.8 36.1 31.4 30.9 232 254 254 182
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.7 66.8 56.3 46.5 43.3 48.0 37.2 38.8 529 47.4 459 37.2 384 38.1 309
Predicted Noise Level Oct, dB 67.2 49.5 54.1 47.0 38.9
L max dB(A)| 42.6
Leq,30rr|ins dB(A) 33[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 80 kph
NSR Ref.: DIH-10-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Hong Kong Sheung Keung Hui Nursing Home Up Track 168 25 170
Assessed Floor 1 Down Track 188 25 190
Item: 17

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 39.5 37.5 36.5 40.5 435 445 445 405 395 385 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.0 51 -47 -129 -149 -134 -28.8 -28.6 -12.4 -12.7 -12.3 -19.9 -14.8 -15.2 -19.0
Up Track Vib. Level dB re 10°in/sec 435 456 348 246 216 27.1 147 159 321 27.8 27.2 18.6 20.7 21.3 145
Down Track Calculation
FDL dB re 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 39,5 38,5 355 36.5 335
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.9 50 -5.0 -13.3 -15.4 -13.7 -29.9 -30.0 -13.0 -13.0 -12.7 -20.6 -15.7 -15.8 -19.4
Down Track Vib. Level |dB re 10Fin/sec 43.4 455 345 242 21.1 268 13.6 145 315 27.5 26.8 17.9 19.8 20.7 14.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.5 485 37.7 27.4 243 299 17.2 183 34.8 30.7 30.0 21.3 23.3 240 17.3
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.5 64.5 53.7 43.4 40.1 453 324 33.3 49.6 44.7 43.0 33.3 343 347 280
Predicted Noise Level Oct, dB 64.9 46.6 50.9 43.9 355
L max dB(A)| 39.4
Leq,30rr|ins dB(A) 27.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 35 kph
NSR Ref.: DIH-11-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lung Wan House Up Track 75 25 79
Assessed Floor 1 Down Track| 60 25 65
Iltem: 18

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 333 36.3 37.3 37.3 33.3 32.3 31.3 283 293 263
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -29 6.7 -52 -90 06 48 -48 -13.3 -15.5 -12.0 -21.4 -31.2 -28.3 -36.6 -33.1
Up Track Vib. Level dB re 10 in/sec 26.5 40.0 27.1 21.3 29.9 382 315 240 219 21.3 109 0.1 01 -7.3 -6.8
Down Track Calculation
FDL dB re 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 33.3 36.3 37.3 37.3 33.3 32.3 31.3 28.3 293 26.3
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -06 70 -45 -80 11 53 -44 -119 -143 -11.3 -20.6 -29.8 -27.7 -35.2 -32.8
Down Track Vib. Level |[dB re 10’6in/sec 28.7 40.4 279 223 304 38.6 320 255 23.0 220 11.8 15 0.6 -59 -65
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 30.7 432 305 24.8 33.2 414 348 27.8 255 247 144 39 34 -35 -36
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 46.7 59.2 46.5 40.8 49.0 56.8 50.0 42.8 40.3 38.7 274 159 144 72 7.1
Predicted Noise Level Oct, dB 59.5 58.2 45.7 27.9 10.5
L max dB(A)| 34.8
Leq,30rr|ins dB(A) 26.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: DIH-12-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Galaxia Tower B Up Track 195 30 197
Assessed Floor 5 Down Track| 180 30 182
Iltem: 19

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -134 49 -89 -134 -16 28 -6.8 -20.2 -20.8 -15.5 -25.4 -38.2 -30.9 -43.1 -345
Up Track Vib. Level dB re 10 in/sec 14.9 37.1 22.4 158 26.7 35.0 285 16.1 154 16.7 58 -79 -3.7 -149 -9.3
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -125 50 -86 -13.0 -14 3.0 -6.6 -19.6 -20.4 -15.2 -25.1 -37.6 -30.7 -42.6 -34.4
Down Track Vib. Level |[dB re 10’6in/sec 15.8 37.3 22.7 16.2 269 352 28.6 16.7 159 170 6.2 -73 -34 -143 -9.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 18.3 40.2 255 19.0 29.8 38.1 316 194 187 199 90 -46 -05 -116 -6.2
BCF dB YN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 26.3 48.2 335 27.0 37.6 455 38.8 26.4 255 259 140 -06 25 -89 -35
Predicted Noise Level Oct, dB 48.4 46.9 30.7 14.4 2.0
L max dB(A)| 22.8
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 45 kph
NSR Ref.: DIH-12-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Galaxia Tower E Up Track 180 30 182
Assessed Floor 5 Down Track| 160 30 163
Iltem: 20

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -125 50 -86 -130 -14 30 -6.6 -19.6 -20.4 -15.2 -25.1 -37.6 -30.7 -42.6 -34.4
Up Track Vib. Level dB re 10°in/sec 140 355 209 145 251 335 269 149 141 153 44 -91 -52 -161 -10.9
Down Track Calculation
FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -11.2 52 -81 -125 -11 32 -6.4 -18.8 -19.7 -14.8 -24.6 -36.7 -30.4 -41.8 -34.2
Down Track Vib. Level |[dB re 10’6in/sec 15.3 35.7 21.4 15.0 254 33.7 27.1 157 148 157 49 -82 -49 -153 -10.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 17.7 38.6 242 17.7 283 36.6 30.0 184 175 185 7.7 -56 -20 -127 -7.8
BCF dB YN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 25.7 46.6 32.2 25.7 36.1 44.0 37.2 254 243 245 127 -16 1.0 -100 -51
Predicted Noise Level Oct, dB 46.8 45.4 29.5 13.1 15
L max dB(A)| 21.3
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-13-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Canossa Primary School Up Track 160 25 162
Assessed Floor 0 Down Track| 200 25 202
Item: 21

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.1 51 -46 -12.7 -14.7 -13.3 -28.3 -28.0 -12.2 -12.5 -12.2 -195 -144 -15.0 -18.8
Up Track Vib. Level dB re 10°in/sec 441 46.1 354 253 223 27.7 157 17.1 32.8 28,5 27.8 19.5 21.6 22.1 15.2
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.8 49 -51 -13.6 -15.7 -13.9 -30.5 -30.7 -13.3 -13.1 -12.9 -21.0 -16.1 -16.1 -19.6
Down Track Vib. Level |dB re 10Fin/sec 43.9 46.0 349 245 21.3 27.1 135 14.3 31.8 27.9 27.1 180 19.9 209 14.4
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 47.0 49.1 382 279 249 304 17.8 189 353 31.2 30.5 21.8 23.8 245 17.8
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 65.0 67.1 56.2 459 427 47.8 350 359 52.1 47.2 455 358 36.8 37.2 305
Predicted Noise Level Oct, dB 67.4 49.2 53.4 46.5 38.1
L max dB(A)| 41.9
Leq,30rr|ins dB(A) 32[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-14-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rhythm Garden Block 2 Up Track 38 20 43
Assessed Floor 1 Down Track| 50 20 54
Item: 22
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 44 79 27 59 21 63 -34 -86 -11.8 -9.6 -18.6 -26.5 -26.4 -32.0 -32.1
Up Track Vib. Level dB re 10°in/sec 38.4 459 343 29.1 36.1 443 376 334 30.2 284 184 95 6.6 2.0 -1.1
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 1.8 74 -36 -70 15 57 -39 -10.3 -13.1 -10.5 -19.7 -28.2 -27.1 -33.7 -32.5
Down Track Vib. Level |dB re 10Fin/sec 35.8 45.4 33.4 28.0 355 43.7 37.1 317 28.9 275 17.3 7.8 59 03 -15
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.3 48.7 369 31.6 38.8 47.0 404 356 32.6 31.0 209 11.8 93 42 17
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 56.3 64.7 52.9 47.6 54.6 62.4 556 50.6 47.4 45.0 339 23.8 203 149 124
Predicted Noise Level Oct, dB 65.0 63.8 53.1 345 16.9
L max dB(A)| 41.0
Leq,30rr|ins dB(A) 29.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-14-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rhythm Garden Block 5 Up Track 30 18 35
Assessed Floor 1 Down Track| 43 18 47
Iltem: 23
Selected LSR Details:
LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 61 69 32 -31 -61 -39 -9.7 -15.0 -19.0 -23.5-25.6 -32.3 -28.5 -36.0 -37.6
Up Track Vib. Level dB re 10°in/sec 27.9 449 40.2 31.9 27.9 341 313 27.0 230 145 114 37 45 -20 -6.6
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -11.3 41 05 -6.6 -10.7 -9.0 -15.1 -20.8 -24.6 -28.0 -28.6 -34.5 -29.3 -36.6 -38.4
Down Track Vib. Level |[dB re 10’6in/sec 227 421 375 28.4 233 29.0 259 212 174 100 84 15 3.7 -26 -74
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 29.0 46.8 421 335 29.2 353 324 281 241 158 132 58 7.1 07 -40
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 45.0 62.8 58.1 49.5 45.0 50.7 47.6 43.1 389 29.8 26.2 17.8 181 114 6.7
Predicted Noise Level Oct, dB 64.2 53.1 44.6 27.3 12.9
L max dB(A)| 31.8
Leq,30rr|ins dB(A) 20.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-14-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rhythm Garden Block 8 Up Track 175 17 176
Assessed Floor 1 Down Track| 185 17 186
Item: 24

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -34.6 -84 -12.0 -22.2 -31.4 -31.6 -39.2 -47.0 -50.1 -48.0 -42.0 -44.4 -329 -39.1 -419
Up Track Vib. Level dB re 10°in/sec -06 29.6 25.0 128 26 6.4 1.8 -50 -81 -100 -50 -84 0.1 -5.1 -10.9
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -356.6 -89 -125-22.8 -32.2 -325 -40.2 -48.1 -51.1 -48.8 -42.6 -44.9 -33.1 -39.2 -42.0
Down Track Vib. Level |[dB re 10’6in/sec -16 29.1 245 122 1.8 55 08 -6.1 -9.1 -108 -56 -89 -0.1 -52 -11.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 20 324 278 155 52 90 43 -25 56 -74 -23 -56 30 -22 -80
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 18.0 48.4 43.8 315 21.0 244 195 125 9.2 6.6 107 64 140 85 27
Predicted Noise Level Oct, dB 49.7 26.9 14.9 16.2 10.0
L max dB(A)| 13.1
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-14-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Canossa Primary School (San Po Kong) Up Track 145 20 146
Assessed Floor 1 Down Track| 160 20 161
Iltem: 25

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 99 54 -77 -120 -09 35 -6.1 -17.9 -19.1 -14.4 -24.1 -35.9 -30.0 -41.0 -34.1
Up Track Vib. Level dB re 10°in/sec 241 434 29.3 230 33.1 415 349 241 229 236 129 0.1 30 -70 -3.1
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -11.1 53 -81 -124 -11 32 -6.3 -18.7 -19.6 -14.8 -24.5 -36.6 -30.3 -41.7 -34.2
Down Track Vib. Level |[dB re 10’6in/sec 229 433 289 226 329 412 347 233 224 232 125 -06 2.7 -7.7 -3.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 265 46.4 321 258 36.0 444 378 26.7 257 264 157 28 58 -43 -01
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 425 62.4 48.1 41.8 51.8 59.8 53.0 41.7 40.5 40.4 28.7 148 168 6.4 10.6
Predicted Noise Level Oct, dB 62.6 61.1 45.7 29.1 12.2
L max dB(A)| 37.2
Leq,30rr|ins dB(A) 29[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: DIH-14-5 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rhythm Garden Block 1 Up Track 30 20 36
Assessed Floor 1 Down Track| 43 20 47
Iltem: 26
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 56 81 -23 -54 23 65 -32 -78 -11.2 -9.2 -18.2-25.7 -26.1 -31.3 -32.0
Up Track Vib. Level dB re 10 %in/sec 38.8 453 339 28.8 356 437 37.1 334 30.1 280 180 95 61 19 -17
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 3.1 77 -32 -65 18 6.0 -3.7 -94 -12.4 -10.0 -19.1 -27.3 -26.7 -32.8 -32.3
Down Track Vib. Level |dB re 10Fin/sec 36.4 449 33.1 27.8 35.1 433 36.6 31.8 28.8 272 17.1 7.9 55 04 -21
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.8 48.1 36,5 31.3 383 46,5 39.8 357 325 30.6 20.6 11.8 88 42 11
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 56.8 64.1 525 47.3 54.1 619 550 50.7 47.3 44.6 33.6 23.8 19.8 149 11.8
Predicted Noise Level Oct, dB 64.5 63.3 53.0 34.2 16.7
L max dB(A)| 40.6
Leq,30rr|ins dB(A) 29.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-14-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rhythm Garden Block 3 Up Track 45 19 49
Assessed Floor 1 Down Track| 56 19 59
Item: 27
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 31 77 -32 65 18 60 -37 -94 -124 -10.0-19.1 -27.3 -26.7 -32.8 -32.3
Up Track Vib. Level dB re 10 in/sec 37.1 45.7 33.8 285 358 440 37.3 326 29.6 280 179 87 63 12 -13
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 340 38.0 41.0 420 42.0 38.0 37.0 36.0 33.0 340 31.0
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 0.5 72 41 -76 13 55 -41 -11.1 -13.8 -10.9 -20.1 -29.0 -27.4 -345 -32.7
Down Track Vib. Level |dB re 10 in/sec 345 452 329 27.4 353 435 369 309 282 27.1 169 70 56 -05 -17
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.0 485 36.4 31.0 38.6 46.8 40.1 34.8 32.0 30.6 204 109 8.9 3.4 15
BCF dB YN 0
BVR-up dB Floor 1 2 2 2 2 2 -2 2 2 2 2 2 2 2 -2 2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 55.0 64.5 52.4 47.0 54.4 62.2 553 49.8 46.8 44.6 334 229 199 141 122
Predicted Noise Level Oct, dB 64.8 63.6 52.4 34.0 16.4
L max dB(A)| 40.6
Leq,30rr|ins dB(A) 29.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-15-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Kam Wan House Up Track 100 25 103
Assessed Floor 0 Down Track| 85 25 89
Iltem: 28

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -58 6.2 -6.3 -10.2 0.0 43 -53 -15.2 -17.0 -13.0 -22.5 -33.2 -29.0 -38.4 -33.5
Up Track Vib. Level dB re 10°in/sec 28.2 442 30.7 248 340 423 357 268 250 250 145 28 40 -44 -25
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -40 65 -56 -95 04 46 -5.0 -14.0 -16.0 -12.4 -21.8 -32.0 -28.5 -37.3 -33.3
Down Track Vib. Level |dB re 10Fin/sec 30.0 445 31.4 255 344 42.6 36.0 280 26.0 256 152 4.0 45 -33 -2.3
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 32.2 473 341 28.2 37.2 455 388 304 285 283 178 65 72 -08 0.6
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 50.2 65.3 52.1 46.2 55.0 629 56.0 47.4 453 443 328 205 20.2 119 133
Predicted Noise Level Oct, dB 65.6 64.2 50.7 33.3 15.8
L max dB(A)| 40.6
Leq,30rr|ins dB(A) 29.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: DIH-15-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Pik Hoi House Up Track 75 25 79
Assessed Floor 0 Down Track| 65 25 70
Iltem: 29

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -26 6.7 -51 -89 0.7 49 -47 -13.1 -15.3 -11.9 -21.3 -31.1 -28.2 -36.4 -33.1
Up Track Vib. Level dB re 10°in/sec 30.7 43.9 31.1 254 339 422 355 281 259 253 149 42 41 -32 -28
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -10 70 -46 -82 10 52 -44 -121 -145 -11.4 -20.7 -30.0 -27.8 -35.4 -32.9
Down Track Vib. Level |[dB re 10’6in/sec 323 442 31.7 26.1 342 425 358 29.2 26.7 258 156 5.2 4.5 22  -26
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 34.6 47.1 344 28.7 37.1 453 38.7 31.7 294 286 183 78 73 04 03
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 52.6 65.1 52.4 46.7 549 62.7 559 48.7 46.2 44.6 33.3 21.8 20.3 13.1 13.0
Predicted Noise Level Oct, dB 65.4 64.1 51.6 33.8 16.2
L max dB(A)| 40.7
Leq,30rr|ins dB(A) 29.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-16-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Wong Tai Sin Temple Up Track 22 36 42
Assessed Floor 0 Down Track| 35 36 50
Iltem: 30
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 44 79 27 59 21 63 -34 -86 -11.8 -9.6 -18.6 -26.5 -26.4 -32.0 -32.1
Up Track Vib. Level dB re 10°in/sec 415 489 37.3 32.1 39.1 47.3 40.6 36.4 33.3 314 214 126 9.6 5.0 1.9
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 24 75 -34 -68 17 59 -38 -99 -128 -10.3 -19.4 -27.8 -26.9 -33.3 -32.4
Down Track Vib. Level |dB re 10Fin/sec 39.4 48.6 36.6 31.3 38.7 469 40.2 351 32.2 30.7 20.6 11.2 91 37 16
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 43.6 51.8 40.0 34.7 419 50.1 43.4 388 358 34.1 24.0 150 124 74 48
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.6 69.8 58.0 52.7 59.7 67.5 60.6 55.8 52.6 50.1 39.0 29.0 25.4 20.1 17.5
Predicted Noise Level Oct, dB 70.1 68.9 58.3 39.6 22.0
L max dB(A)| 46.1
Leq,30rr|ins dB(A) 33.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-17-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chuk Yuen United Village Up Track 21 30 37
Assessed Floor 0 Down Track| 63 30 70
Iltem: 31
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 59 81 -22 -53 24 66 -31 -7.6 -11.0 -9.1 -18.1-255-26.0 -31.1 -32.0
Up Track Vib. Level dB re 10°in/sec 429 49.2 37.8 32.7 394 476 409 374 340 319 219 135 100 59 2.1
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -15 69 -48 -84 09 51 -45 -124 -148 -11.6 -20.9 -30.3 -27.9 -35.7 -32.9
Down Track Vib. Level |dB re 10Fin/sec 35.6 47.9 353 29.6 37.9 46.1 395 32.6 30.3 295 19.1 87 81 13 11
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 437 51.6 39.7 345 417 499 433 386 355 339 238 148 122 72 46
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.7 69.6 57.7 525 59.5 67.3 605 55.6 52.3 49.9 38.8 28.8 252 19.9 17.3
Predicted Noise Level Oct, dB 69.9 68.7 58.0 39.4 21.8
L max dB(A)| 45.9
Leq,30rr|ins dB(A) 33.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 85 kph
NSR Ref.: DIH-18-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Upper Wong Tai Sin Estate Po Sin House Up Track 15 30 34
Assessed Floor 1 Down Track| 30 30 42
Iltem: 32
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 87 86 -12 -41 30 71 -26 -58 -96 -82 -17.0-23.7-253 -294 -31.6
Up Track Vib. Level dB re 10°in/sec 457 49.6 38.8 33.9 40.0 48.1 414 39.2 354 32.8 23.0 15.4 10.7 7.6 2.4
Down Track Calculation
FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 45.0 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 5.6 81 -23 -54 23 65 -32 -78 -11.2 -9.2 -18.2 -25.7 -26.1 -31.3 -32.0
Down Track Vib. Level |dB re 10Fin/sec 42.6 49.1 37.7 32.6 39.4 475 40.8 37.2 339 31.8 21.8 133 99 57 20
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 475 524 413 36.3 427 50.8 442 413 37.7 354 255 175 133 98 53
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 63.5 68.4 57.3 52.3 585 66.2 59.4 56.3 525 49.4 385 295 243 205 16.0
Predicted Noise Level Oct, dB 68.8 67.6 58.4 39.1 21.8
L max dB(A)| 45.3
Leq,30rr|ins dB(A) 32.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-18-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Upper Wong Tai Sin Estate Tat Sin House Up Track 26 31 40
Assessed Floor 1 Down Track| 37 31 48
Iltem: 33
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 56 81 -23 -54 23 65 -32 -78 -11.2 -9.2 -18.2-25.7 -26.1 -31.3 -32.0
Up Track Vib. Level dB re 10 in/sec 43.1 49.6 38.2 33.1 39.9 48.0 413 37.7 343 323 223 138 104 62 25
Down Track Calculation
FDL dB re 1 Ib/in®® 37.5 415 40.5 385 37.5 415 445 455 455 415 40.5 39.5 365 37.5 345
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 34 77 -31 -64 19 6.1 -3.6 -9.3 -12.3 -10.0 -19.0 -27.2 -26.7 -32.7 -32.3
Down Track Vib. Level |dB re 10 in/sec 40.9 49.2 37.4 322 39.4 47.6 409 36.3 33.2 316 215 124 9.8 48 2.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 452 52.4 40.8 35.7 42,6 50.8 44.1 40.0 36.8 35.0 249 16.2 131 86 54
BCF dB YN 0
BVR-up dB Floor 1 2 2 2 2 2 -2 2 2 2 2 2 2 2 -2 2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.2 68.4 56.8 51.7 58.4 66.2 59.3 55.0 51.6 49.0 37.9 28.2 241 193 16.1
Predicted Noise Level Oct, dB 68.8 67.6 57.4 38.5 21.0
10.66 23.7 17.4 17.1 28.2 40.02 36.8 359 355 356 27 19.6 17.5 15.078 129
11.63 236 55.6 50.9 668 10044 4833 3930 3578 3597 505 90.4 56.8 32.195 19.5
L max dB(A)| 44.9
L eq,30mins dB(A)| 32.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.

[3] LSR based on the ground type. LSR data are interpolated against slant distance.

[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)

[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-19-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lung Cheung Gov. Secondary School Up Track 38 24 45
Assessed Floor 0 Down Track| 55 24 60
Iltem: 34

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 42 78 -28 60 20 62 -35 -88 -11.9 -9.7 -18.7 -26.6 -26.5 -32.2 -32.2
Up Track Vib. Level dB re 10°in/sec 417 49.4 37.7 325 39.6 47.7 411 36.8 33.6 31.8 21.8 129 100 53 2.3
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 0.3 72 41 -76 13 55 -42 -11.3 -13.8 -11.0 -20.2 -29.2 -27.5 -34.6 -32.7
Down Track Vib. Level |dB re 10Fin/sec 37.8 487 36.4 30.9 38.8 47.0 40.3 34.3 31.7 305 20.3 10.4 91 29 18
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 432 52.1 40.1 34.8 422 50.4 437 387 358 342 241 148 126 73 51
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.2 70.1 58.1 52.8 60.0 67.8 60.9 55.7 52.6 50.2 39.1 28.8 25.6 20.0 17.8
Predicted Noise Level Oct, dB 70.4 69.2 58.2 39.7 22.1
L max dB(A)| 46.3
Leq,30rr|ins dB(A) 36[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-20-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Baptist Rainbow Primary School Up Track 95 45 105
Assessed Floor 0 Down Track| 80 45 92
Iltem: 35

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.5 55 -35 -11.0 -129 -12.2 -239 -22.6 -10.1 -11.4 -10.8 -16.5 -11.1 -12.7 -17.4
Up Track Vib. Level dB re 10°in/sec 450 47.0 37.0 275 247 29.3 20.6 229 354 30.1 29.7 23.0 25.4 248 17.2
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.7 56 -3.2 -105 -12.3 -11.8 -22.6 -20.9 -9.5 -11.1 -104 -15.6 -10.1 -12.0 -16.9
Down Track Vib. Level |dB re 10Fin/sec 452 47.1 37.3 28.1 252 29.7 21.9 24.6 36.0 304 30.1 239 26.4 255 17.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.1 50.1 40.2 30.8 28.0 325 243 26.8 387 33.3 33.0 26,5 29.0 282 204
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 66.1 68.1 58.2 48.8 458 49.9 415 43.8 555 49.3 48.0 40.5 420 409 331
Predicted Noise Level Oct, dB 68.5 51.8 56.7 49.5 41.6
L max dB(A)| 45.2
Leq,30rr|ins dB(A) 35[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-21-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tin Wang Court Wang King House Up Track 25 45 51
Assessed Floor 1 Down Track| 45 45 64
Iltem: 36

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 82 6.0 -18 -83 -99 -104 -17.0 -141 -69 -9.7 -86 -11.8 -59 -9.1 -15.0
Up Track Vib. Level dB re 10°in/sec 458 47.6 38.7 30.2 27.6 31.2 275 314 38.6 31.8 31.9 27.7 30.7 285 195
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 59 -23 -9.0 -10.7 -10.9 -189 -164 -7.8 -10.2 -9.2 -13.1 -7.3 -10.1 -15.7
Down Track Vib. Level |dB re 10Fin/sec 45.6 47.4 382 29.5 26.8 30.7 256 29.1 37.7 31.4 31.3 26.4 29.2 27.5 18.9
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.7 50.5 415 329 30.2 339 29.7 334 41.2 346 34.6 30.1 33.0 31.0 222
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.7 66.5 57.5 48.9 46.0 49.3 449 484 56.0 48.6 47.6 42.1 440 41.7 329
Predicted Noise Level Oct, dB 67.1 51.9 57.3 50.0 42.2
L max dB(A)| 45.8
Leq,30rr|ins dB(A) 32.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-22-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Price Memorial Catholic Primary School Up Track 80 40 89
Assessed Floor 0 Down Track| 95 40 103
Iltem: 37

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.7 56 -3.1 -10.3 -12.1 -11.7 -22.3 -20.5 -9.3 -11.0 -10.3 -154 -9.8 -11.8 -16.8
Up Track Vib. Level dB re 10°in/sec 452 47.1 37.4 28.2 254 29.8 223 25.0 36.2 30.5 30.3 24.1 26.7 25.7 17.7
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.5 55 -35 -10.9 -12.8 -12.1 -23.7 -22.3 -10.0 -11.4 -10.7 -16.4 -11.0 -12.6 -17.3
Down Track Vib. Level |dB re 10Fin/sec 45.1 47.0 37.0 27.6 24.7 29.4 20.8 23.2 355 30.1 29.8 23.1 25.6 24.9 17.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.1 50.1 40.2 309 28.1 326 24.6 27.2 38.8 33.3 33.0 26.7 29.2 284 205
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 66.1 68.1 58.2 489 459 50.0 41.8 44.2 556 49.3 48.0 40.7 422 411 332
Predicted Noise Level Oct, dB 68.6 51.9 56.8 49.6 41.7
L max dB(A)| 45.3
Leq,30rr|ins dB(A) 35[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-23-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tin Ma Court Chun On House Up Track 100 40 108
Assessed Floor 1 Down Track| 115 40 122
Iltem: 38
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -65 60 -65 -105 -01 41 -55 -15.7 -17.3 -13.2 -22.8 -33.6 -29.2 -38.8 -33.6
Up Track Vib. Level dB re 10°in/sec 31.1 47.6 34.0 28.0 37.4 457 39.0 29.9 28.2 283 177 59 7.4 -1.3 0.9
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -79 58 -70 -11.1 -04 39 -57 -16.6 -18.0 -13.7 -23.3 -34.5 -29.5 -39.7 -33.8
Down Track Vib. Level |dB re 10Fin/sec 29.7 47.3 33.6 27.4 37.1 454 388 289 275 278 172 50 7.0 -22 07
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 334 505 36.8 30.7 40.2 485 419 324 309 31.1 205 85 102 13 338
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 49.4 66.5 52.8 46.7 56.0 63.9 57.1 47.4 457 451 335 205 21.2 120 145
Predicted Noise Level Oct, dB 66.7 65.3 51.0 33.9 16.6
L max dB(A)| 41.5
Leq,30rr|ins dB(A) 28.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-24-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Shing Wong Temple Up Track 0 28 28
Assessed Floor 1 Down Track| 5 28 28
Iltem: 39
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 87 -11 -39 31 72 25 -55 -94 -80 -16.9-234-252 -29.1 -315
Up Track Vib. Level dB re 10°in/sec 46.6 50.2 39.4 34.6 40.6 48.7 42.0 40.0 36.1 33.5 23.7 16.1 11.3 84 3.0
Down Track Calculation
FDL dB re 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36,5 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 9.1 87 -11 -39 31 72 -25 -55 -94 -8.0 -16.9 -23.4 -25.2 -29.1 -31.5
Down Track Vib. Level |dB re 10Fin/sec 46.6 50.2 39.4 34.6 40.6 487 42.0 40.0 36.1 33.5 237 16.1 113 84 3.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 49.6 53.2 42.4 37.6 43.6 517 450 43.0 39.2 36.5 26.7 19.1 143 114 6.0
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 65.6 69.2 58.4 53.6 59.4 67.1 60.2 58.0 54.0 50.5 39.7 31.1 253 221 16.7
Predicted Noise Level Oct, dB 69.7 68.5 60.0 40.4 23.2
L max dB(A)| 46.5
Leq,30rr|ins dB(A) 335
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 90 kph
NSR Ref.: DIH-P1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Upper Wong Tai Sin Estate Phase 3 Up Track 19 34 39
Assessed Floor 2 Down Track| 10 30 32
Iltem: 40
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 37.5 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 53 80 -24 -56 23 64 -32 -80 -11.3 -9.3 -183-25.9 -26.2 -31.5 -32.0
Up Track Vib. Level dB re 10 in/sec 42.8 49.6 38.1 33.0 39.8 48.0 413 375 342 322 222 136 103 6.0 25
Down Track Calculation
FDL dB re 1 Ib/in®® 37.5 415 40.5 385 37.5 415 445 455 455 415 40.5 39.5 365 37.5 345
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.6 84 -16 -46 27 69 -28 -65 -10.2 -8.6 -17.4 -24.4 -25.6 -30.1 -31.7
Down Track Vib. Level |dB re 10 in/sec 45.1 499 389 339 40.3 484 417 39.0 354 33.0 23.1 151 109 74 28
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 47.1 52.8 415 36,5 43.0 51.2 445 413 37.8 356 25.7 174 136 98 57
BCF dB YN 0
BVR-up dB Floor 2 -4 4 -4 4 -4 -4 4 4 -4 -4 -4 -4 -4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.1 66.8 55.5 50.5 56.8 64.6 57.7 54.3 50.6 47.6 36.7 27.4 226 185 144
Predicted Noise Level Oct, dB 67.2 66.0 56.5 37.3 20.0
L max dB(A)| 43.6
Leq,30rr|ins dB(A) 30.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-P3-1A Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Planned receivers in the CDA site Up Track 30 26 40
Assessed Floor 2 Down Track| 10 26 28
Item: 41
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 50 80 -25 -57 22 64 -33 -82 -115 -94 -184 -26.1 -26.3 -31.7 -32.1
Up Track Vib. Level dB re 10 in/sec 34.0 41.0 295 243 31.2 39.4 327 288 255 236 136 49 17 -27 -6.1
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 340 38.0 41.0 420 42.0 38.0 37.0 36.0 33.0 340 31.0
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 5 5 5 5 5 -5 5 5 5 5 5 5 5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 9.1 87 -11 -39 31 72 -25 -55 -94 -8.0 -16.9 -23.4 -25.2 -29.1 -31.5
Down Track Vib. Level |dB re 10 in/sec 38.1 417 30.9 26.1 321 40.2 335 315 27.6 250 151 7.6 28 -01 -55
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.5 44.4 333 283 347 428 36.1 333 29.7 273 174 95 53 18 -28
BCF dB YN 0
BVR-up dB Floor 2 -4 4 -4 4 -4 -4 4 4 -4 -4 -4 -4 -4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 53.5 58.4 47.3 423 485 56.2 49.3 46.3 425 39.3 284 195 143 105 59
Predicted Noise Level Oct, dB 58.8 57.6 48.4 29.1 12.1
L max dB(A)| 35.3
Leq,30rr|ins dB(A) 24.1
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-P3-2A Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Planned receivers in the CDA site Up Track 30 28 41
Assessed Floor 2 Down Track| 10 28 30
Item: 42

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 85 63 -12 -7.3 -88 -97 -144 -109 -57 -90 -7.8 -10.1 -39 -7.7 -14.1
Up Track Vib. Level dB re 10°in/sec 37.5 39.3 30.8 22.7 20.2 233 216 26.1 31.3 24.0 242 209 241 213 119
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -04 -61 -75 -89 -113 -70 -42 -82 -68 -79 -15 -61 -131
Down Track Vib. Level |dB re 10Fin/sec 37.8 39.5 31.6 23.9 21.5 24.1 24.7 30.0 32.8 24.8 252 23.1 26.5 229 129
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.7 424 342 26.4 239 26.8 264 315 352 274 27.7 251 285 252 154
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 54.7 56.4 48.2 40.4 37.7 40.2 39.6 445 48.0 39.4 387 351 375 339 241
Predicted Noise Level Oct, dB 57.1 44.1 50.0 42.1 34.3
L max dB(A)| 38.1
Leq,30rr|ins dB(A) 26.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D: Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: DIH-P3-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Planned receivers in the CDA site Up Track 0 18 18
Assessed Floor 1 Down Track| 0 18 18
Item: 1
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Pown Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 142 95 07 -18 41 82 -15 -22 -68 -63 -149-20.1-23.9 -26.0 -30.9
Up Track Vib. Level dB re 10°%in/sec 48.2 475 37.7 33.2 381 46.2 395 39.8 352 31.7 221 159 91 80 0.1
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 340 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10 in/s*in®%/lb 142 95 07 -18 41 82 -15 -22 -68 -63 -14.9-20.1-23.9 -26.0 -30.9
Down Track Vib. Level |dB re 10%in/sec 48.2 475 37.7 332 38.1 46.2 395 39.8 352 317 221 159 91 80 0.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 51.2 50.6 40.7 36.2 41.1 49.2 425 428 38.2 34.7 251 19.0 121 111 3.2
BCF dB YIN 0
BVR-up dB Floor 1 2 2 2 2 -2 -2 2 2 2 2 2 2 2 -2 2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 67.2 66.6 56.7 52.2 56.9 64.6 57.7 57.8 53.0 48.7 38.1 31.0 23.1 21.8 13.9
Predicted Noise Level Oct, dB 67.1 66.0 59.4 39.0 22.4
L max dB(A)| 44.9
Leq,30rr|ins dB(A) 33.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 35 kph
NSR Ref.: KAT-P1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Up Track 75 15 76
Assessed Floor 2 Down Track| 90 15 91
Iltem: 43

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 333 36.3 37.3 37.3 33.3 32.3 31.3 283 293 263
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -19.8 -04 -41 -123 -18.2 -17.2 -23.9 -30.3 -33.9 -35.2 -33.5 -38.1 -30.6 -37.5 -39.7
Up Track Vib. Level dB re 10°in/sec 45 279 232 131 6.1 111 75 20 -16 -69 -6.2 -11.8 -7.3 -13.2 -18.3
Down Track Calculation
FDL dB re 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 33.3 36.3 37.3 37.3 33.3 32.3 31.3 28.3 293 26.3
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10°in/s*in®%/Ib -23.0 -21 -58 -144 -21.0 -20.3 -27.2 -33.9 -37.4 -38.0 -35.3 -39.5 -31.1 -37.8 -40.1
Down Track Vib. Level dBrelo’ein/sec 11.4 36.2 315 209 133 180 142 84 50 03 20 -31 22 -35 -88
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 12.2 36.8 32.1 216 140 188 150 93 58 11 26 -26 27 -31 -84
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 26.2 50.8 46.1 356 27.8 32.2 282 223 186 13.1 136 7.4 117 56 0.3
Predicted Noise Level Oct, dB 52.2 34.7 24.2 16.4 7.6
L max dB(A)| 15.4
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: KAT-P1-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: One Kai Tak Up Track 75 15 76
Assessed Floor 4 Down Track| 90 15 91
Item: 44

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -19.8 -04 -41 -123 -18.2 -17.2 -23.9 -30.3 -33.9 -35.2 -33.5 -38.1 -30.6 -37.5 -39.7
Up Track Vib. Level dB re 10°in/sec 76 31.0 263 16.2 9.2 142 106 51 15 -38 -31 -87 -42 -101 -152
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -23.0 -21 -58 -144 -21.0 -20.3 -27.2 -33.9 -37.4 -38.0 -35.3 -39.5 -31.1 -37.8 -40.1
Down Track Vib. Level |[dB re 10’6in/sec 44 293 246 140 64 111 73 15 -20 -66 -49 -10.1 -47 -104 -15.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 9.3 332 286 182 11.0 16.0 122 6.7 31 -20 -09 -63 -14 -72 -125
BCF dB YN 0
BVR-up dB Floor 4 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 19.3 43.2 38.6 28.2 20.8 254 214 157 119 6.0 6.1 -03 3.6 25 -7.8
Predicted Noise Level Oct, dB 44.6 27.8 17.5 8.6 2.4
L max dB(A)| 8.1
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: KAT-P1-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Up Track 55 15 57
Assessed Floor 2 Down Track| 70 15 72
Item: 45

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -147 23 -14 -89 -13.7 -12.3 -18.6 -24.6 -28.4 -30.9 -30.5 -35.9 -29.8 -36.9 -38.9
Up Track Vib. Level dB re 10°in/sec 17.6 38.7 340 245 18.6 24.1 20.7 157 120 55 48 -16 15 -46 -9.6
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -188 0.1 -3.6 -11.6 -17.4 -16.3 -22.9 -29.2 -32.9 -34.4 -32.9 -37.7 -30.5 -37.4 -395
Down Track Vib. Level |[dB re 10’6in/sec 135 36.4 31.8 21.7 150 201 165 111 75 19 24 -34 0.9 -5.1 -10.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 19.0 40.7 36.0 26.3 20.2 255 221 170 133 7.1 68 06 42 -18 -68
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 33.0 54.7 50.0 40.3 34.0 389 353 30.0 26.1 19.1 17.8 10.6 13.2 6.9 1.9
Predicted Noise Level Oct, dB 56.1 41.4 31.7 19.7 8.7
L max dB(A)| 20.7
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: KAT-P1-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Up Track 80 15 81
Assessed Floor 2 Down Track| 65 15 67
Iltem: 46

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -209 -1.0 -4.7 -13.0 -19.2 -18.3 -25.0 -31.6 -35.1 -36.2 -34.1 -38.6 -30.8 -37.6 -39.8
Up Track Vib. Level dB re 10°in/sec 8.8 32.7 28.0 17.7 105 154 117 61 26 -25 -14 -69 -21 -79 -131
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -176 0.8 -29 -10.8 -16.2 -15.0 -21.6 -27.8 -31.5 -33.3 -32.2 -37.2 -30.3 -37.3 -39.3
Down Track Vib. Level dBrelo’ein/sec 12.1 345 29.8 199 134 187 151 99 6.2 04 05 -55 -16 -76 -12.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 13.8 36.7 32.0 22.0 152 203 16.8 114 7.8 22 27 -31 12 -47 -99
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 27.8 50.7 46.0 36.0 29.0 33.7 30.0 244 206 14.2 13.7 69 102 4.0 -1.2
Predicted Noise Level Oct, dB 52.1 36.2 26.2 15.9 6.3
L max dB(A)| 16.0
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: KAT-P1-5 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Mun Ching House, Kai Ching Estate Up Track 13 14 19
Assessed Floor 1 Down Track| 25 14 29
Item: 47

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 46 128 90 41 35 65 15 -28 -7.2 -142-193-27.7 -26.9 -34.8 -36.0
Up Track Vib. Level dB re 10°%in/sec 38.6 50.8 46.0 39.1 37.5 445 425 39.2 348 238 17.7 83 61 -08 -50
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -28 87 50 -09 -31 -07 -6.3 -11.2 -15.3 -20.6 -23.7 -30.9 -28.0 -35.6 -37.1
Down Track Vib. Level |[dB re 10’6in/sec 31.2 46.7 420 34.1 309 37.3 347 30.8 26.7 17.4 13.3 51 5.0 -16  -6.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.3 522 47.4 403 384 453 43.1 39.7 354 247 190 100 86 1.8 -25
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 55.3 68.2 63.4 56.3 54.2 60.7 58.3 54.7 50.2 38.7 32.0 22.0 19.6 125 8.2
Predicted Noise Level Oct, dB 69.7 63.3 56.1 32.7 14.1
L max dB(A)| 42.1
Leq,30rr|ins dB(A) 30.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: KAT-P1-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tower H3, De Novo Up Track 93 15 94
Assessed Floor 1 Down Track| 80 15 81
Iltem: 48

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10°%in/s*in®%/Ib -235 -24 -6.1 -148 -21.6 -20.8 -27.7 -345 -38.0 -38.5 -35.6 -39.7 -31.2 -37.9 -40.2
Up Track Vib. Level dB re 10°%in/sec 16.7 41.8 37.2 265 18.7 234 195 137 103 58 7.6 25 80 23 -3.0
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10°in/s*in®%/Ib -209 -10 -47 -13.0 -19.2 -18.3 -25.0 -31.6 -35.1 -36.2 -34.1 -38.6 -30.8 -37.6 -39.8
Down Track Vib. Level |[dB re 10’6in/sec 19.3 43.2 38.6 28.2 21.0 26.0 222 16.7 131 80 9.1 3.7 84 2.6 -2.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 21.2 456 409 305 23.0 279 241 184 149 10.1 114 6.1 113 55 0.2
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 37.2 61.6 56.9 46.5 38.8 43.3 39.3 334 29.7 241 244 181 223 16.2 109
Predicted Noise Level Oct, dB 63.0 45.7 35.3 27.1 17.4
L max dB(A)| 26.3
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 75 kph
NSR Ref.: KAT-P1-7 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Up Track 0 20 20
Assessed Floor 2 Down Track| 0 20 20
Iltem: 49
Selected LSR Details:
LSR Ref.
Up Track KAT-P1-7
Down Trach KAT-P1-7
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.9 39.9 389 36.9 359 399 429 439 439 399 389 379 349 359 329
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 11.2 143 102 7.7 6.4 4.5 61 19 -19 -56 -12.8-16.6 -24.5 -29.7 -36.5
Up Track Vib. Level dB re 10°in/sec 47.1 54.2 49.1 447 423 444 49.0 458 421 343 26.1 21.3 105 6.2 -3.5
Down Track Calculation
FDL dB re 1 Ib/in®® 359 399 389 369 359 399 429 439 439 399 389 379 349 359 329
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 11.2 143 102 7.7 64 45 61 19 -19 -56 -12.8-16.6 -24.5 -29.7 -36.5
Down Track Vib. Level |dB re 10Fin/sec 47.1 54.2 49.1 44.7 42.3 444 49.0 458 42.1 343 26.1 213 105 62 -35
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 50.1 57.2 52.1 47.7 453 474 521 48.8 451 374 29.1 243 135 9.2 -05
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.1 71.2 66.1 61.7 59.1 60.8 653 61.8 57.9 49.4 40.1 343 225 179 82
Predicted Noise Level Oct, dB 72.7 67.3 63.4 41.2 18.4
L max dB(A)| 48.5
Leq,30rr|ins dB(A) 36.3
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: TKW-1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Parc 22 Up Track 85 13 86
Assessed Floor 1 Down Track| 90 20 92
Iltem: 50

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -220 -16 -52 -13.7 -20.2 -19.3 -26.1 -32.8 -36.3 -37.1 -34.7 -39.0 -31.0 -37.7 -40.0
Up Track Vib. Level dB re 10°in/sec 134 37.7 331 22.6 152 20.0 16.2 106 7.1 22 36 -1.7 34 24  -7.6
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -46 64 -58 -97 02 45 51 -145 -16.4 -12.6 -22.1 -32.4 -28.7 -37.7 -33.3
Down Track Vib. Level |[dB re 10’6in/sec 30.7 45.7 325 26.6 356 43.8 37.2 289 27.0 26.7 16.3 49 56 23  -1.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 30.8 46.3 35.8 28.1 356 43.9 37.3 289 27.0 26.7 165 58 7.7 06 -02
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 46.8 62.3 51.8 44.1 51.4 59.3 525 439 418 40.7 295 17.8 187 11.3 105
Predicted Noise Level Oct, dB 62.8 60.6 47.1 30.1 14.1
L max dB(A)| 37.1
Leq,30rr|ins dB(A) 25.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: TKW-1-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Sanford Mansion Up Track 95 12 96
Assessed Floor 1 Down Track| 95 23 98
Item: 51

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -239 -26 -6.3 -15.0 -21.9 -21.2 -28.1 -349 -384 -38.8 -35.9 -39.9 -31.3 -38.0 -40.3
Up Track Vib. Level dB re 10°in/sec 11.4 36.7 321 21.3 135 181 142 84 49 06 25 -25 31 26 -7.9
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -53 6.2 -61 -100 01 44 -53 -149 -16.7 -12.9 -22.4 -32.9 -289 -38.1 -33.4
Down Track Vib. Level |[dB re 10’6in/sec 30.0 456 32.2 26.3 354 437 37.1 284 26.6 26,5 16.0 45 55 -28 -11
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 30.1 46.1 352 275 354 43.7 37.1 284 26.6 265 162 52 74 03 -03
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 46.1 62.1 51.2 43,5 51.2 59.1 523 434 41.4 405 29.2 17.2 184 11.0 104
Predicted Noise Level Oct, dB 62.5 60.5 46.7 29.8 13.9
L max dB(A)| 36.9
Leq,30rr|ins dB(A) 25.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: TKW-2-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Skytower Tower 1 Up Track 140 13 141
Assessed Floor 5 Down Track| 140 20 141
Item: 52
Selected LSR Details:
LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -30.7 -6.3 -9.9 -19.6 -27.9 -27.8 -35.2 -42.6 -45.8 -44.6 -39.8 -42.8 -32.3 -38.7 -41.3
Up Track Vib. Level dB re 10 in/sec 47 33.0 284 168 7.4 116 72 08 -25 53 -14 54 20 -34 -90
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -95 55 -75 -118 -08 35 -6.1 -17.7 -18.9 -14.3 -24.0 -35.6 -29.9 -40.7 -34.0
Down Track Vib. Level |dB re 10Fin/sec 25.8 44.9 30.8 24.5 34.6 429 36.3 257 245 251 144 1.7 44 54 -17
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 258 451 32.8 252 34.6 429 36.3 257 245 251 145 25 64 -13 -09
BCF dB YN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 33.8 53.1 40.8 33.2 424 503 435 327 313 31.1 195 65 9.4 1.4 1.8
Predicted Noise Level Oct, dB 53.4 51.7 36.5 20.1 5.9
L max dB(A)| 27.8
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: TKW-2-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Skytower Tower 2 Up Track 140 12 141
Assessed Floor 5 Down Track| 140 23 142
Iltem: 53
Selected LSR Details:
LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -30.7 -6.3 -9.9 -19.6 -27.9 -27.8 -35.2 -42.6 -45.8 -44.6 -39.8 -42.8 -32.3 -38.7 -41.3
Up Track Vib. Level dB re 10 in/sec 47 33.0 284 168 7.4 116 72 08 -25 53 -14 54 20 -34 -90
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -96 55 -76 -11.8 -08 35 -6.1 -17.7 -18.9 -14.3 -24.0 -35.7 -30.0 -40.8 -34.0
Down Track Vib. Level |dB re 10Fin/sec 25.7 44.8 30.8 24.5 345 429 36.3 256 24.4 251 143 1.6 44 -55 -17
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 258 451 32.8 252 345 429 363 256 244 251 145 24 64 -13 -09
BCF dB YN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 33.8 53.1 40.8 33.2 423 50.3 435 326 312 31.1 195 64 9.4 1.4 1.8
Predicted Noise Level Oct, dB 53.4 51.6 36.5 20.1 5.9
L max dB(A)| 27.7
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 70 kph
NSR Ref.: TKW-2-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Skytower Tower 7 Up Track 235 15 235
Assessed Floor 5 Down Track| 260 27 261
Item: 54

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -154 45 -96 -143 -20 24 -7.2 -215 -21.9 -16.2 -26.2 -39.5 -31.4 -444 -34.8
Up Track Vib. Level dB re 10°in/sec 149 389 238 17.1 28.3 36.7 30.2 16.8 165 181 7.1 -72 -21 -141 -74
Down Track Calculation
FDL dB re 1 Ib/in®® 35.3 39.3 38.3 36.3 35.3 39.3 423 43.3 43.3 39.3 38.3 37.3 343 353 323
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -16.6 43 -10.0-148 -22 22 -7.4 -22.3 -225 -16.6 -26.7 -40.3 -31.7 -45.2 -34.9
Down Track Vib. Level |[dB re 10’6in/sec 13.7 38.6 23.3 16.5 28.1 365 29.9 16.0 159 17.7 6.7 -80 -24 -148 -76
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 17.4 41.8 26.6 19.8 31.2 396 33.1 195 192 209 99 -45 08 -114 -45
BCF dB YN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 25.4 49.8 34.6 27.8 39.0 47.0 40.3 26.5 26.0 269 149 -05 3.8 -8.7 -1.8
Predicted Noise Level Oct, dB 49.9 48.4 31.3 15.3 25
L max dB(A)| 24.2
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 20 kph
NSR Ref.: TKW-3-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Prince Ritz Up Track 235 23 236
Assessed Floor 5 Down Track| 255 23 256
Item: 55

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 245 285 275 255 245 285 315 325 325 285 275 265 235 245 215
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -155 45 -96 -143 -20 24 -7.2 -215 -21.9 -16.2 -26.2 -39.5 -31.4 -444 -34.8
Up Track Vib. Level dB re 10°Cin/sec 40 280 129 62 175 258 193 59 56 7.2 -3.8 -18.1-13.0 -250 -18.3
Down Track Calculation
FDL dB re 1 Ib/in®® 245 285 275 255 245 285 315 325 325 285 275 265 235 245 215
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type 0
LSR dB re 10°in/s*in®%/Ib -16.4 43 -99 -147 -22 22 -7.4 -221 -22.4 -16.6 -26.6 -40.2 -31.7 -45.0 -34.9
Down Track Vib. Level |[dB re 10’6in/sec 30 278 125 58 173 257 191 53 51 69 -41 -18.7-132 -256 -185
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 6.5 309 157 9.0 204 288 222 86 84 101 -09 -154-101 -223 -154
BCF dB YN O
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 145 389 23.7 17.0 282 36.2 294 156 152 16.1 4.1 -114 -71 -19.6 -12.7
Predicted Noise Level Oct, dB 39.1 375 20.4 45 0.3
L max dB(A)| 13.3
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 45 kph
NSR Ref.: TKW-3-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Prosperity House Up Track 250 23 251
Assessed Floor 2 Down Track| 270 23 271
Iltem: 56

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -16.2 44 -98 -146 -22 22 -7.3 -220 -22.2 -16.5 -26.5 -40.0 -31.6 -449 -349
Up Track Vib. Level dB re 10°in/sec 10.3 349 19.7 129 243 32.7 26.2 125 123 140 3.0 -115 -6.1 -184 -11.4
Down Track Calculation
FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -17.1 42 -10.1-150 -23 21 -7.5 -22.6 -22.7 -16.8 -26.8 -40.6 -31.8 -45.4 -35.0
Down Track Vib. Level |[dB re 10’6in/sec 9.4 347 194 125 242 326 260 119 118 13.7 2.7 -121 -6.3 -189 -115
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 129 37.8 225 157 273 357 29.1 152 151 169 58 -88 -32 -156 -84
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 26.9 51.8 36.5 29.7 41.1 49.1 423 28.2 279 289 168 12 538 -6.9 0.3
Predicted Noise Level Oct, dB 52.0 50.4 33.1 17.3 3.6
L max dB(A)| 26.2
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 45 kph
NSR Ref.: TKW-P1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near To Kwa Wan Station | Up Track 35 22 41
Assessed Floor 1 Down Track| 15 22 27
Item: 57

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 47 79 26 58 22 63 -34 -84 -116 -95 -185-26.3 -26.3 -31.9 -32.1
Up Track Vib. Level dB re 10 in/sec 312 384 269 21.7 287 36.8 30.1 26.1 229 210 11.0 22 -08 -54 -86
Down Track Calculation
FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 9.5 88 -1.0 -38 31 73 -24 -53 -92 -79 -16.7 -23.1 -25.1 -28.9 -31.5
Down Track Vib. Level |[dB re 10’6in/sec 36.0 39.3 28,5 23.7 29.7 37.8 31.1 29.2 253 226 128 54 0.4 -24 -8.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 37.3 419 30.8 25.8 32.2 40.3 336 31.0 27.3 249 150 7.1 28 -06 -53
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 53.3 57.9 46.8 41.8 48.0 55.7 48.8 46.0 42.1 389 280 19.1 138 101 54
Predicted Noise Level Oct, dB 58.3 57.1 48.0 28.7 11.7
L max dB(A)| 34.9
Leq,30rr|ins dB(A) 24.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-6-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Fok On Building Up Track 18 15 23
Assessed Floor 2 Down Track| 12 24 27
Iltem: 58
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 114 91 -03 -30 35 76 -21 -41 -82 -7.3 -16.0-21.9-24.7 -27.7 -31.2
Up Track Vib. Level dB re 10°in/sec 46.1 47.8 37.4 32.7 38.2 46.3 39.6 38.6 345 314 21.7 148 9.0 7.0 0.5
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 9.5 88 -1.0 -38 31 73 -24 -53 -92 -79 -16.7 -23.1 -25.1 -28.9 -31.5
Down Track Vib. Level |dB re 10Fin/sec 44.2 475 36.7 31.9 37.8 46.0 39.3 37.4 335 30.8 21.0 136 86 58 0.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.3 50.6 40.1 353 41.0 49.2 424 411 37.0 341 244 172 118 95 34
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.3 64.6 54.1 49.3 54.8 62.6 55.6 54.1 49.8 46.1 354 27.2 20.8 182 121
Predicted Noise Level Oct, dB 65.1 63.9 55.9 36.1 19.2
L max dB(A)| 42.2
Leq,30rr|ins dB(A) 30.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-6-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: HK Society for the Protection of Children Up Track 10 15 18
Assessed Floor 0 Down Track| 17 24 29
Iltem: 59

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 56 133 95 48 43 75 25 -18 -6.2 -13.4-18.8-27.3-26.7 -34.7 -358
Up Track Vib. Level dB re 10 in/sec 40.3 52.0 47.2 405 39.0 46.2 442 409 365 253 189 94 7.0 00 -4.1
Down Track Calculation
FDL dB re 1 Ib/in®® 347 38.7 37.7 357 347 38.7 417 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 86 -12 -41 30 71 -26 -58 -9.6 -82 -17.0-23.7 -25.3 -29.4 -31.6
Down Track Vib. Level |dB re 10 in/sec 434 473 365 31.6 37.7 458 39.1 36.9 33.1 30.5 20.7 13.0 84 53 0.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 451 53.2 475 41.0 41.4 49.0 453 424 382 31.7 229 146 107 64 15
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 63.1 71.2 65.5 59.0 59.2 66.4 625 59.4 55.0 47.7 379 28.6 23.7 19.1 142
Predicted Noise Level Oct, dB 72.5 68.4 60.9 38.5 20.4
L max dB(A)| 47.0
Leq,30rr|ins dB(A) 38[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-6-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chung Nam Mansion Up Track 20 15 25
Assessed Floor 2 Down Track| 20 27 34
Iltem: 60
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 104 89 -07 -34 33 74 -23 -47 -87 -7.6 -16.4-225-249 -283 -314
Up Track Vib. Level dB re 10°in/sec 451 47.6 37.0 32.3 38.0 46.1 394 38.0 34.0 31.1 21.3 142 8.8 6.4 0.3
Down Track Calculation
FDL dB re 1 Ib/in®® 347 38.7 37.7 357 347 38.7 417 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.9 83 -19 -49 26 6.7 -29 -7.0 -10.5 -8.8 -17.7 -249 -25.8 -30.5 -31.8
Down Track Vib. Level |dB re 10 in/sec 41.6 47.0 358 30.8 37.3 454 388 357 322 299 200 118 79 42 -01
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.7 50.3 39.5 34.6 40.7 48.8 421 40.0 36.2 335 23.7 162 114 84 3.1
BCF dB YN 0
BVR-up dB Floor 2 -4 4 -4 4 -4 -4 4 4 -4 -4 -4 -4 -4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 60.7 64.3 53.5 48.6 54.5 62.2 553 53.0 49.0 45,5 34.7 26.2 204 17.1 11.8
Predicted Noise Level Oct, dB 64.8 63.6 55.0 35.4 18.3
L max dB(A)| 41.5
Leq,30rr|ins dB(A) 30.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-6-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Pok Oi Lau Up Track 12 15 19
Assessed Floor 0 Down Track| 12 27 30
Iltem: 61
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 136 94 04 -21 40 81 -17 -26 -7.1 -6.6 -151-20.5-24.1 -26.3 -30.9
Up Track Vib. Level dB re 10°in/sec 48.3 48.1 38.1 33.6 38.7 46.8 40.0 40.1 35.6 32.1 225 16.2 9.6 8.4 0.8
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.3 85 -14 -43 29 70 -27 -61 -9.8 -83 -17.2-23.9 -254 -29.6 -31.6
Down Track Vib. Level |dB re 10Fin/sec 43.0 47.2 36.3 31.4 37.6 457 39.0 36.6 329 304 205 128 83 51 0.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 49.4 50.7 40.3 35.7 41.2 493 426 41.7 375 344 247 179 120 100 34
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 67.4 68.7 58.3 53.7 59.0 66.7 59.8 58.7 54.3 50.4 39.7 31.9 25.0 22.7 16.1
Predicted Noise Level Oct, dB 69.2 68.1 60.5 40.5 23.6
L max dB(A)| 46.5
Leq,30rr|ins dB(A) 34.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-7-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Geranium House Up Track 13 17 21
Assessed Floor 1 Down Track| 13 28 31
Iltem: 62
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 124 92 00 -25 37 78 -19 -34 -77 -69 -156-21.2-244 -271 -31.1
Up Track Vib. Level dB re 10°in/sec 47.1 479 37.7 33.2 384 46.5 39.8 39.3 35.0 31.8 22.1 155 9.3 7.6 0.6
Down Track Calculation
FDL dB re 1 Ib/in®® 347 38.7 37.7 357 347 38.7 417 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -05 -62 -76 -90 -116 -74 -43 -83 -69 -82 -17 -62 -132
Down Track Vib. Level |dB re 10 in/sec 435 452 37.2 295 27.1 29.7 30.1 353 384 30.4 30.8 285 320 285 185
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.7 49.8 40.5 34.7 38.8 46.6 40.2 40.8 40.0 34.1 31.3 28.7 32.0 285 18.6
BCF dB YN 0
BVR-up dB Floor 1 2 2 2 2 2 -2 2 2 2 2 2 2 2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.7 65.8 56.5 50.7 54.6 62.0 554 55.8 54.8 48.1 44.3 40.7 43.0 39.2 29.3
Predicted Noise Level Oct, dB 66.4 63.5 58.7 47.7 39.6
L max dB(A)| 45.7
Leq,30rr|ins dB(A) 34.1
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-8-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Horae Palace Up Track 15 17 23
Assessed Floor 3 Down Track| 15 28 32
Iltem: 63

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 67 02 -50 -63 -82 -86 -3.7 -29 -76 -60 -61 06 -47 -122
Up Track Vib. Level dB re 10°in/sec 43.8 454 379 30.7 284 305 33.1 39.0 39.8 31.1 31.7 30.6 34.3 30.0 195
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -06 -63 -7.7 -90 -119 -78 -45 -84 -70 -84 -20 -64 -133
Down Track Vib. Level |dB re 10Fin/sec 43.5 45.2 37.1 29.4 27.0 29.7 29.8 34.9 382 30.3 30.7 283 31.7 283 184
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.6 48.3 40.5 33.1 30.7 33.1 347 404 42.1 33.8 34.2 326 36.2 323 220
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.6 60.3 52.5 451 425 445 459 514 529 43.8 43.2 40.6 432 39.0 287
Predicted Noise Level Oct, dB 61.1 49.3 55.5 47.3 39.4
L max dB(A)| 43.3
Leq,30rr|ins dB(A) 31.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-9-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Majestic Park Up Track 35 18 39
Assessed Floor 3 Down Track| 35 30 46
Iltem: 64

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 85 62 -13 -74 -89 -98 -147 -11.2 -58 -9.1 -79 -103 -41 -7.8 -14.2
Up Track Vib. Level dB re 10°in/sec 43.2 449 36.4 28.3 258 289 27.0 315 36.9 29.6 29.8 264 29.6 26.9 175
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.3 6.1 -1.7 -80 -96 -10.2 -16.2 -13.1 -65 -95 -84 -11.3 -53 -8.7 -14.8
Down Track Vib. Level |dB re 10Fin/sec 43.0 44.8 36.0 27.7 251 285 255 29.6 36.2 29.2 29.3 254 284 26.0 16.9
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.1 479 39.2 31.0 285 31.8 29.3 33.7 39.6 324 32.6 29.0 32.1 295 20.2
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.1 59.9 51.2 43.0 40.3 43.2 405 447 50.4 424 416 37.0 39.1 36.2 26.9
Predicted Noise Level Oct, dB 60.5 46.3 51.9 44.4 36.7
L max dB(A)| 40.3
Leq,30rr|ins dB(A) 28.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-10-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: 18 Farm Road Up Track 15 18 23
Assessed Floor 3 Down Track| 15 30 34
Iltem: 65

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 67 02 -50 -63 -82 -86 -3.7 -29 -76 -60 -61 06 -47 -122
Up Track Vib. Level dB re 10°in/sec 43.8 454 379 30.7 284 305 33.1 39.0 39.8 31.1 31.7 30.6 34.3 30.0 195
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 43.4 45.1 36.9 29.1 26.7 295 29.1 34.1 37.9 30.1 30.5 27.9 31.2 28.0 18.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.6 48.3 40.5 33.0 30.6 33.1 34.6 40.2 42.0 33.7 34.2 325 36.0 321 219
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.6 60.3 52.5 450 42.4 445 458 51.2 52.8 43.7 43.2 40,5 43.0 388 28.6
Predicted Noise Level Oct, dB 61.1 49.2 55.4 47.1 39.2
L max dB(A)| 43.2
Leq,30rr|ins dB(A) 31.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-11-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Farm Road Government Primary School Up Track 65 18 67
Assessed Floor 0 Down Track| 65 30 72
Iltem: 66

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 8.0 58 -25 -93 -110 -111 -19.7 -174 -81 -104 -95 -13.7 -79 -10.5 -15.9
Up Track Vib. Level dB re 10°in/sec 427 445 352 26.4 23.6 276 22.0 253 34.6 28.3 28.2 23.0 25.8 242 15.8
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.9 58 -2.7 -96 -11.3 -11.3 -204 -18.2 -85 -10.5 -9.7 -141 -84 -108 -16.2
Down Track Vib. Level |dB re 10Fin/sec 42.6 445 35.0 26.1 23.3 27.4 21.3 245 342 28.2 28.0 22.6 253 23.9 155
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 45.6 475 38.1 29.2 26,5 305 247 279 374 31.3 31.1 258 286 27.1 187
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 63.6 655 56.1 47.2 443 47.9 419 449 542 47.3 46.1 39.8 416 398 314
Predicted Noise Level Oct, dB 66.0 50.2 55.4 48.1 40.4
L max dB(A)| 43.9
Leq,30rr|ins dB(A) 35[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Yuet Fai Mansion Up Track 11 22 25
Assessed Floor 1 Down Track| 11 33 35
Iltem: 67

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 90 67 00 -53 -67 -84 95 -48 -33 -78 62 -67 -01 -51 -125
Up Track Vib. Level dB re 10°in/sec 43.7 454 37.7 304 28.0 30.3 322 379 394 30.9 315 30.0 33.6 29.6 19.2
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -67 -81 -93 -128 -89 -49 -86 -73 -90 -27 -6.9 -13.6
Down Track Vib. Level |dB re 10Fin/sec 43.4 45.1 36.9 29.0 26.6 29.4 288 33.8 37.8 30.1 304 27.7 31.0 27.8 18.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.5 48.2 40.3 32.7 30.4 329 339 39.3 417 335 34.0 320 355 318 21.7
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.5 64.2 56.3 48.7 46.2 48.3 49.1 543 56.5 47.5 47.0 44.0 465 425 324
Predicted Noise Level Oct, dB 65.0 52.8 58.9 50.8 42.9
L max dB(A)| 46.8
Leq,30rr|ins dB(A) 35.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Delight Court Up Track 18 20 27
Assessed Floor 3 Down Track| 18 30 35
Iltem: 68

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 95 88 -10 -38 31 73 -24 -53 -92 -79 -16.7-23.1-251 -289 -315
Up Track Vib. Level dB re 10°in/sec 442 475 36.7 319 37.8 46.0 39.3 374 335 30.8 21.0 13.6 8.6 5.8 0.2
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -67 -81 -93 -128 -89 -49 -86 -73 -90 -27 -6.9 -13.6
Down Track Vib. Level |dB re 10Fin/sec 43.4 45.1 36.9 29.0 26.6 29.4 288 33.8 37.8 30.1 304 27.7 31.0 27.8 18.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.8 49.4 39.8 33.7 38.2 46.1 39.6 39.0 39.2 335 30.9 279 311 27.8 182
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.8 61.4 51.8 457 50.0 57.5 50.8 50.0 50.0 43.5 39.9 359 38.1 345 249
Predicted Noise Level Oct, dB 62.0 58.9 53.4 43.0 35.0
L max dB(A)| 40.8
Leq,30rr|ins dB(A) 29.3
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: MTW-12-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lucky Mansion Up Track 15 20 25
Assessed Floor 3 Down Track| 15 30 34
Iltem: 69

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 104 89 -07 -34 33 74 -23 -47 -87 -7.6 -16.4-225-249 -283 -314
Up Track Vib. Level dB re 10°in/sec 38.7 41.2 30.6 25.9 31.6 39.7 33.0 316 275 246 149 7.7 23 -01 -6.1
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level [dB re 10in/sec 36.9 38.7 30.5 22.7 20.3 23.0 227 27.7 315 23.7 24.0 21.4 248 215 117
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.9 43.1 336 27.6 319 39.8 334 33.0 33.0 27.2 245 216 248 215 11.8
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 529 55.1 45.6 39.6 43.7 51.2 446 44.0 438 37.2 335 29.6 31.8 282 185
Predicted Noise Level Oct, dB 55.7 52.6 47.4 36.7 28.7
L max dB(A)| 34.6
Leq,30rr|ins dB(A) 23.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 40 kph
NSR Ref.: MTW-12-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: 352-354 Ma Tau Wai Road Up Track 15 20 25
Assessed Floor 2 Down Track| 15 30 34
Iltem: 70

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 30.5 34,5 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 104 89 -07 -34 33 74 -23 -47 -87 -7.6 -16.4-225-249 -283 -314
Up Track Vib. Level dB re 10°in/sec 35.9 384 27.8 23.1 288 36.9 30.2 28.8 248 219 121 49 -04 -28 -89
Down Track Calculation
FDL dB re 1 Ib/in®® 30.5 345 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 342 359 27.7 19.9 17.5 20.3 19.9 24.9 28.7 20.9 21.3 18.7 22.0 188 9.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.1 40.3 30.8 24.8 29.1 37.0 30.6 30.3 30.2 244 218 189 221 188 9.0
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 52.1 54.3 44.8 38.8 429 50.4 43.8 43.3 43.0 36.4 32.8 289 31.1 275 17.7
Predicted Noise Level Oct, dB 54.9 51.9 46.6 36.0 27.9
L max dB(A)| 33.9
Leq,30rr|ins dB(A) 24.4
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: MTW-12-5 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Seng Cheong Building Up Track 18 18 25
Assessed Floor 1 Down Track| 18 29 34
Item: 71

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -0.2 101 64 09 -08 18 -35 -83 -125 -184 -22.1 -29.7 -27.6 -354 -36.7
Up Track Vib. Level dB re 10°in/sec 32.2 46.6 41.8 34.3 316 383 359 321 279 180 133 47 38 -29 -7.3
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.9 83 -19 -49 26 6.7 -29 -7.0 -10.5 -8.8 -17.7 -249 -25.8 -30.5 -31.8
Down Track Vib. Level |dB re 10Fin/sec 39.3 44.7 335 285 350 432 365 334 299 276 17.7 95 56 19 -24
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.1 48.7 42.4 353 36.7 444 39.2 358 32.0 281 19.0 108 7.8 31 -1.2
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 56.1 64.7 58.4 51.3 525 59.8 544 50.8 46.8 421 32.0 22.8 188 138 95
Predicted Noise Level Oct, dB 65.8 61.5 52.7 32.7 15.3
L max dB(A)| 39.4
Leq,30rr|ins dB(A) 29.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Great Wall Building Up Track 30 18 35
Assessed Floor 3 Down Track| 30 30 42
Item: 72

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 87 64 -08 -67 -81 -93 -128 -89 -49 -86 -7.3 -90 -27 -69 -13.6
Up Track Vib. Level dB re 10°in/sec 43.4 451 36.9 29.0 26.6 29.4 28.8 33.8 37.8 30.1 304 27.7 31.0 27.8 18.1
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.5 62 -13 -74 -89 -98 -147 -112 -58 -91 -79 -103 -41 -7.8 -14.2
Down Track Vib. Level |dB re 10Fin/sec 43.2 449 36.4 28.3 258 289 27.0 315 36.9 29.6 29.8 26.4 29.6 26.9 17.5
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.3 48.0 39.7 31.7 29.2 322 31.0 358 404 329 33.1 30.1 334 304 208
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.3 60.0 51.7 43.7 41.0 43.6 422 46.8 51.2 429 42.1 38.1 404 37.1 275
Predicted Noise Level Oct, dB 60.7 47.2 53.0 45.3 375
L max dB(A)| 41.2
Leq,30rr|ins dB(A) 29.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-7 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: 197-199 Ma Tau Wai Road Up Track 15 18 23
Assessed Floor 2 Down Track| 15 30 34
Iltem: 73
Selected LSR Details:
LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 67 02 -50 -63 -82 -86 -3.7 -29 -76 -60 -61 06 -47 -122
Up Track Vib. Level dB re 10°in/sec 43.8 454 379 30.7 284 305 33.1 39.0 39.8 31.1 31.7 30.6 34.3 30.0 195
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 43.4 45.1 36.9 29.1 26.7 295 29.1 34.1 37.9 30.1 30.5 27.9 31.2 28.0 18.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.6 48.3 40.5 33.0 30.6 33.1 34.6 40.2 42.0 33.7 34.2 325 36.0 321 219
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 60.6 62.3 545 47.0 44.4 46,5 47.8 53.2 54.8 45.7 452 425 450 408 30.6
Predicted Noise Level Oct, dB 63.1 51.2 57.4 49.1 41.2
L max dB(A)| 45.2
Leq,30rr|ins dB(A) 33.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-8 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Pak Tai Mansion Up Track 12 18 22
Assessed Floor 1 Down Track| 12 30 32
Item: 74
Selected LSR Details:
LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 68 03 -48 61 -80 -82 -32 -27 -74 58 58 09 -44 -120
Up Track Vib. Level dB re 10°in/sec 43.8 455 38.0 309 28.6 30.6 335 39.5 40.0 31.3 31.9 30.9 34.6 30.3 19.7
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -06 -63 -7.7 -90 -119 -78 -45 -84 -70 -84 -20 -64 -133
Down Track Vib. Level |dB re 10Fin/sec 43.5 45.2 37.1 29.4 27.0 29.7 29.8 34.9 382 30.3 30.7 283 31.7 283 184
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.7 48.3 40.6 33.2 309 33.2 35.0 40.8 42.2 33.8 34.3 328 364 324 221
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.7 64.3 56.6 49.2 46.7 48.6 50.2 55.8 57.0 47.8 47.3 448 474 431 3238
Predicted Noise Level Oct, dB 65.1 53.5 59.8 51.4 435
L max dB(A)| 47.5
Leq,30rr|ins dB(A) 35.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-9 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises along Hung Kwong Street | Up Track 12 19 22
Assessed Floor 2 Down Track| 12 32 34
Item: 75
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 119 92 -01 -28 36 77 -20 -37 -80 -7.1 -158-21.6-245 -27.4 -31.2
Up Track Vib. Level dB re 10°in/sec 46.6 479 37.6 329 38.3 46.4 39.7 39.0 34.7 31.6 21.9 151 9.2 7.3 0.5
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 43.4 45.1 36.9 29.1 26.7 295 29.1 34.1 37.9 30.1 30.5 27.9 31.2 28.0 18.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.3 49.7 403 34.4 38.6 46,5 40.1 40.2 39.6 33.9 31.1 28.1 31.3 28.0 183
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.3 63.7 54.3 48.4 52.4 59.9 53.3 53.2 524 459 42.1 38.1 40.3 36.7 27.0
Predicted Noise Level Oct, dB 64.3 61.4 56.3 45.2 37.1
L max dB(A)| 43.3
Leq,30rr|ins dB(A) 31.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: MTW-12-10 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lucky Building Up Track 15 18 23
Assessed Floor 2 Down Track| 15 28 32
Iltem: 76

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 114 91 -03 -30 35 76 -21 -41 -82 -7.3 -16.0-21.9-24.7 -27.7 -31.2
Up Track Vib. Level dB re 10°in/sec 39.6 41.3 309 26.3 31.8 39.9 332 32.2 28.0 250 153 8.3 2.6 0.5 -6.0
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.6 84 -16 -46 27 69 -28 -65 -10.2 -8.6 -17.4 -24.4 -25.6 -30.1 -31.7
Down Track Vib. Level |[dB re 10’6in/sec 35.8 40.7 29.6 24,7 31.0 39.1 324 29.7 26.1 23.7 138 58 1.6 -1.8 -65
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 411 44.0 333 285 344 425 358 34.1 30.2 274 176 103 51 25 -3.2
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 55.1 58.0 47.3 425 48.2 559 49.0 47.1 43.0 39.4 286 203 141 112 55
Predicted Noise Level Oct, dB 58.5 57.3 49.0 29.3 12.5
L max dB(A)| 35.4
Leq,30rr|ins dB(A) 24.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: MTW-12-11 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Jing Ming Building Up Track 19 20 28
Assessed Floor 2 Down Track| 19 30 36
Item: 77

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 87 -11 -39 31 72 25 -55 -94 -80 -16.9-234-252 -29.1 -315
Up Track Vib. Level dB re 10°in/sec 36.5 40.1 29.3 245 30.5 38.6 319 29.9 26.0 234 136 6.0 1.2 1.7 7.1
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.2 82 -21 -52 25 6.6 -31 -74 -10.9 -9.0 -18.0 -25.3 -26.0 -30.9 -31.9
Down Track Vib. Level |[dB re 10’6in/sec 33.6 39.6 28.3 23.3 299 38.0 31.3 28.0 246 224 125 41 0.5 -35 -75
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.3 429 319 26.9 332 413 346 320 284 259 161 82 38 05 -43
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 52.3 56.9 459 409 47.0 54.7 47.8 450 412 379 27.1 182 128 9.2 44
Predicted Noise Level Oct, dB 57.3 56.1 47.1 27.7 10.8
L max dB(A)| 33.9
Leq,30rr|ins dB(A) 23.5
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-12-12 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: One Elegance Up Track 12 18 22
Assessed Floor 3 Down Track| 12 30 32
Iltem: 78

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 91 68 03 -48 61 -80 -82 -32 -27 -74 58 58 09 -44 -120
Up Track Vib. Level dB re 10°in/sec 43.8 455 38.0 309 28.6 30.6 335 39.5 40.0 31.3 31.9 30.9 34.6 30.3 19.7
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -06 -63 -7.7 -90 -119 -78 -45 -84 -70 -84 -20 -64 -133
Down Track Vib. Level |dB re 10Fin/sec 43.5 45.2 37.1 29.4 27.0 29.7 29.8 34.9 382 30.3 30.7 283 31.7 283 184
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.7 48.3 40.6 33.2 309 33.2 35.0 40.8 42.2 33.8 34.3 328 364 324 221
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.7 60.3 52.6 45.2 42.7 44.6 46.2 51.8 53.0 43.8 43.3 40.8 434 39.1 2838
Predicted Noise Level Oct, dB 61.1 49.5 55.8 47.4 39.5
L max dB(A)| 43.5
Leq,30rr|ins dB(A) 31.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 65 kph
NSR Ref.: MTW-13-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Cheung Chuk Shan Memorial School Up Track 10 20 22
Assessed Floor 0 Down Track| 10 30 32
Iltem: 79

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 119 92 -01 -28 36 77 -20 -37 -80 -7.1 -158-21.6-245 -27.4 -31.2
Up Track Vib. Level dB re 10°in/sec 41.6 429 326 279 33.3 414 347 340 29.7 26.6 16.9 10.1 4.2 2.3 -4.5
Down Track Calculation
FDL dB re 1 Ib/in®® 34.7 38.7 37.7 35.7 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -06 -63 -7.7 -90 -119 -78 -45 -84 -70 -84 -20 -64 -133
Down Track Vib. Level |dB re 10Fin/sec 385 40.2 32.1 24.4 22.0 247 248 29.9 33.2 253 257 233 26.7 233 134
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 433 447 353 295 33.6 415 351 354 34.8 29.0 26.2 235 26.7 233 135
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.3 62.7 53.3 475 51.4 589 523 524 516 45.0 41.2 375 39.7 36.0 26.2
Predicted Noise Level Oct, dB 63.3 60.4 55.5 445 36.5
L max dB(A)| 42.5
Leq,30rr|ins dB(A) 34[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: MTW-14-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: PLK Lam Man Chan English Primary School Up Track 35 20 40
Assessed Floor 1 Down Track| 35 30 46
Iltem: 80

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 50 80 -25 -57 22 64 -33 -82 -115 -94 -184 -26.1 -26.3 -31.7 -32.1
Up Track Vib. Level dB re 10°in/sec 33.2 40.2 28.7 23.6 30.5 386 319 280 248 228 128 41 10 -34 -68
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 84 62 -15 -7.7 -93 -10.0 -156 -12.3 -6.2 -93 -82 -109 -48 -83 -145
Down Track Vib. Level |dB re 10Fin/sec 36.6 384 20.7 21.5 18.9 223 19.6 23.9 30.0 229 23.1 19.4 225 19.9 107
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.3 424 323 25.7 30.8 38.7 322 295 31.2 259 235 195 225 199 108
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 54.3 58.4 48.3 41.7 46.6 54.1 474 445 46.0 39.9 36.5 315 335 30.6 215
Predicted Noise Level Oct, dB 58.9 55.5 48.9 39.1 31.1
L max dB(A)| 36.9
Leq,30rr|ins dB(A) 29[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: MTW-15-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Hung Hom Lutheran Primary School Up Track 10 20 22
Assessed Floor 0 Down Track| 10 30 32
Iltem: 81

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 119 92 -01 -28 36 77 -20 -37 -80 -7.1 -158-21.6-245 -27.4 -31.2
Up Track Vib. Level dB re 10Fin/sec 39.3 40.6 30.3 25.6 31.1 39.1 324 317 274 243 146 78 19 00 -67
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -06 -63 -7.7 -90 -119 -78 -45 -84 -70 -84 -20 -64 -133
Down Track Vib. Level |[dB re 10’6in/sec 36.2 379 29.8 22.1 19.7 224 225 27.6 309 23.0 234 21.0 244 210 11.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 41.0 424 33.1 272 314 39.2 328 33.1 326 26.7 23.9 21.2 245 210 11.2
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.0 60.4 51.1 45.2 49.2 56.6 50.0 50.1 49.4 42.7 389 35.2 375 33.7 239
Predicted Noise Level Oct, dB 61.0 58.1 53.2 42.2 34.2
L max dB(A)| 40.2
Leq,30rr|ins dB(A) 33[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 45 kph
NSR Ref.: MTW-16-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: SKH Good Shepherd Primary School Up Track 10 20 22
Assessed Floor 0 Down Track| 10 30 32
Iltem: 82

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 119 92 -01 -28 36 77 -20 -37 -80 -7.1 -158-21.6-245 -27.4 -31.2
Up Track Vib. Level dB re 10°in/sec 384 39.7 29.4 247 30.1 382 315 30.8 265 234 137 69 10 -09 -7.7
Down Track Calculation
FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.6 84 -16 -46 27 69 -28 -65 -10.2 -8.6 -17.4 -24.4 -25.6 -30.1 -31.7
Down Track Vib. Level |[dB re 10’6in/sec 341 389 279 229 29.2 374 30.7 28.0 243 219 121 41 -01 -36 -8.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.8 423 31.7 26.9 32.7 40.8 341 326 28.6 257 160 87 35 1.0 -49
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 57.8 60.3 49.7 449 50.5 58.2 51.3 49.6 454 417 310 227 165 137 7.8
Predicted Noise Level Oct, dB 60.8 59.6 51.5 31.7 14.8
L max dB(A)| 37.8
Leq,30rr|ins dB(A) 31[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: MTW-17-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Loyal Mansion Up Track 20 17 26
Assessed Floor 3 Down Track| 20 28 34
Iltem: 83
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 100 88 -08 -36 32 74 -24 -50 -89 -7.8 -165-22.8-25.0 -28.6 -31.4
Up Track Vib. Level dB re 10°in/sec 43.2 46.1 354 30.7 36.5 44.6 37.9 36.3 32.3 29.5 19.7 124 7.2 4.6 -1.2
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 6.9 83 -19 -49 26 6.7 -29 -7.0 -10.5 -8.8 -17.7 -249 -25.8 -30.5 -31.8
Down Track Vib. Level |dB re 10Fin/sec 40.1 455 34.4 29.4 358 440 37.3 342 30.7 285 185 104 6.4 27 -1.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 449 48.8 379 33.1 39.2 473 40.6 384 34.6 32.0 222 145 99 68 16
BCF dB YN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 56.9 60.8 49.9 451 51.0 58.7 51.8 494 454 420 312 225 169 135 83
Predicted Noise Level Oct, dB 61.3 60.1 51.4 31.9 14.8
L max dB(A)| 38.0
Leq,30rr|ins dB(A) 27.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: MTW-18-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises along Chi Kiang St Up Track 45 17 48
Assessed Floor 2 Down Track| 45 27 52
Iltem: 84
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 29 76 -32 -66 18 60 -37 -9.6 -125-10.1-19.2 -27.5-26.8 -33.0 -32.4
Up Track Vib. Level dB re 10 in/sec 30.3 39.0 27.2 21.9 29.2 374 30.7 258 229 213 112 19 -04 -56 -7.9
Down Track Calculation
FDL dB re 1 Ib/in®® 32.4 36.4 354 33.4 324 364 394 404 404 364 354 34.4 314 324 29.4
CCF dB YN N
TIL dB Type O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 5 5 5 5 5 -5 5 5 5 5 5 5 5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 2.0 75 -36 -70 16 58 -39 -10.2 -13.0 -10.4 -19.6 -28.1 -27.0 -33.6 -32.5
Down Track Vib. Level |dB re 10 in/sec 29.4 389 26.8 215 29.0 37.2 30.5 252 224 210 108 13 -06 -6.2 -8.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 32,9 42.0 30.0 24.7 32.1 403 33.6 28.6 257 242 140 47 25 -29 -50
BCF dB YN 0
BVR-up dB Floor 2 -4 4 -4 4 -4 -4 4 4 -4 -4 -4 -4 -4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 46.9 56.0 44.0 38.7 459 537 46.8 41.6 385 36.2 250 14.7 115 58 37
Predicted Noise Level Oct, dB 56.3 55.1 44.1 25.6 8.6
L max dB(A)| 32.2
Leq,30rr|ins dB(A) 21.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: MTW-18-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: No. 2 Kowloon City Road Up Track 28 17 33
Assessed Floor 2 Down Track| 28 27 39
Iltem: 85

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 72 84 -18 -47 27 68 -29 -68 -103 -87 -17.6 -24.6 -25.7 -30.3 -31.8
Up Track Vib. Level dB re 10°in/sec 34.6 39.8 28.7 23.7 30.1 38.2 315 28.6 25.1 22.7 128 4.8 0.7 29 74
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 53 80 -24 56 23 6.4 -32 -80 -11.3 -9.3 -18.3 -25.9 -26.2 -31.5 -32.0
Down Track Vib. Level |[dB re 10’6in/sec 32.7 395 28.0 229 29.7 379 312 274 241 221 121 35 0.2 41 -7.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 36.8 42.6 31.4 26.3 329 41.1 344 311 276 254 155 7.2 35 -04 -45
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 50.8 56.6 45.4 40.3 46.7 545 47.6 441 404 37.4 265 17.2 125 83 4.2
Predicted Noise Level Oct, dB 57.0 55.8 46.2 27.1 10.1
L max dB(A)| 33.4
Leq,30rr|ins dB(A) 23.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: MTW-19-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Holy Trinity Church Up Track 55 18 58
Assessed Floor 0 Down Track| 65 25 70
Iltem: 86

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach DIH-P1-1
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib -150 21 -15 -91 -140 -126 -18.9 -25.0 -28.7 -31.1 -30.7 -36.1 -29.9 -37.0 -38.9
Up Track Vib. Level dB re 10 in/sec 18.2 39.4 347 252 19.3 247 213 163 125 61 55 -08 23 -37 -87
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10°in/s*in®%/Ib -15 69 -48 -84 09 51 -45 -124 -148 -11.6 -20.9 -30.3 -27.9 -35.7 -32.9
Down Track Vib. Level |dB re 10Fin/sec 31.8 44.1 31.5 25.8 34.1 42.4 357 28.8 265 257 154 4.9 43 -25 -27
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 32.0 454 36.4 285 343 424 359 291 26.7 257 158 59 65 00 -1.7
BCF dB YN O
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 50.0 63.4 54.4 46,5 52.1 59.8 53.1 46.1 435 41.7 30.8 19.9 195 127 11.0
Predicted Noise Level Oct, dB 64.0 61.2 48.9 31.4 15.0
L max dB(A)| 38.0
Leq,30rr|ins dB(A) 27.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Ko Shan Theartre Up Track 50 35 61
Assessed Floor 0 Down Track| 50 40 64
Iltem: 87

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 8.1 59 -23 -9.0 -10.7 -10.8 -18.8 -16.2 -7.7 -10.1 -9.2 -13.0 -7.2 -10.0 -15.6
Up Track Vib. Level dB re 10°in/sec 41.3 43.1 340 253 22.6 264 215 250 335 27.1 27.1 222 25.1 233 14.6
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 59 -24 -92 -109 -10.9 -19.2 -16.8 -79 -10.2 -93 -134 -75 -10.2 -158
Down Track Vib. Level |dB re 10Fin/sec 41.2 43.1 339 251 224 263 21.0 244 333 27.0 26.9 21.9 247 23.0 145
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 443 46.1 369 282 255 29.4 243 27.7 36.4 30.1 30.0 25.1 279 26.2 17.6
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 62.3 64.1 54.9 46.2 43.3 46.8 415 447 53.2 46.1 450 39.1 409 389 30.3
Predicted Noise Level Oct, dB 64.7 49.2 54.5 47.2 39.4
L max dB(A)| 42.9
Leq,30rr|ins dB(A) 321
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-2-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Faerie Court Up Track 20 18 27
Assessed Floor 2 Down Track| 20 29 35
Iltem: 88

Selected LSR Details:

LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 95 88 -10 -38 31 73 -24 -53 -92 -79 -16.7-23.1-251 -289 -315
Up Track Vib. Level dB re 10°in/sec 428 46.0 353 30.5 36.4 445 37.8 36.0 32.1 29.3 19.6 12.1 7.1 4.4 -1.2
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -67 -81 -93 -128 -89 -49 -86 -73 -90 -27 -6.9 -13.6
Down Track Vib. Level |dB re 10Fin/sec 41.9 43.6 35.4 27.6 251 280 27.4 32.3 36.3 28.6 28.9 26.2 29.6 264 16.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 454 48.0 38.4 323 36.7 44.6 38.2 375 37.7 32.0 294 264 296 264 16.7
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.4 62.0 52.4 46.3 50.5 58.0 51.4 50.5 50.5 44.0 404 36.4 38.6 351 254
Predicted Noise Level Oct, dB 62.5 59.5 54.0 43.5 355
L max dB(A)| 41.4
Leq,30rr|ins dB(A) 30.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-2-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lee Wing Building Up Track 0 24 24
Assessed Floor 2 Down Track| 0 34 34
Iltem: 89

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 82 59 -07 -60 -73 -91 99 -51 -39 -85 69 -72 -06 -57 -13.2
Up Track Vib. Level dB re 10°in/sec 415 43.1 355 28.2 259 28.1 304 36.2 37.3 28.7 29.3 28.0 31.6 275 17.1
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 41.9 437 355 27.7 253 280 27.7 327 36.5 28.7 29.0 26.4 29.8 26.5 16.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 447 46.4 385 31.0 286 31.1 322 37.8 399 31.7 32.2 30.3 33.8 30.1 19.9
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 58.7 60.4 525 450 42.4 445 454 50.8 52.7 43.7 43.2 40.3 428 388 28.6
Predicted Noise Level Oct, dB 61.2 49.1 55.2 47.0 39.2
L max dB(A)| 43.1
Leq,30rr|ins dB(A) 32.2
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-2-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Wing Lam Mansion Up Track 15 20 25
Assessed Floor 2 Down Track| 15 30 34
Iltem: 90

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 90 67 00 -53 -67 -84 95 -48 -33 -78 62 -67 -01 -51 -125
Up Track Vib. Level dB re 10°in/sec 42.3 439 36.2 289 26.6 289 30.8 36.5 38.0 29.5 30.0 28.6 32.2 28.1 17.8
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.7 64 -08 -66 -80 -92 -126 -86 -48 -86 -72 -88 -24 -6.7 -135
Down Track Vib. Level |dB re 10Fin/sec 41.9 437 355 27.7 253 280 27.7 327 36.5 28.7 29.0 26.4 29.8 26.5 16.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 451 46.8 389 31.3 29.0 315 325 38.0 40.3 321 32.6 30.6 341 304 203
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 -4 4 4 4 4 4 -4 4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.1 60.8 52.9 453 42.8 449 457 51.0 53.1 44.1 43.6 40.6 43.1 39.1 29.0
Predicted Noise Level Oct, dB 61.6 49.4 55.5 47.4 39.5
L max dB(A)| 43.4
Leq,30rr|ins dB(A) 32.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: HOM-2-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Tak Lee Court Up Track 50 35 61
Assessed Floor 1 Down Track| 55 45 71
Iltem: 91

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 82 6.0 -20 -85 -10.1 -105 -17.6 -148 -7.1 -98 -88 -122 -63 -9.4 -15.2
Up Track Vib. Level dB re 10°in/sec 42.2 440 35.0 265 23.9 275 234 27.2 349 282 282 238 26.7 246 158
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 58 -25 -93 -11.0 -11.0 -195 -17.2 -81 -103 -94 -13.6 -78 -104 -159
Down Track Vib. Level |dB re 10Fin/sec 42.0 43.8 345 257 23.0 27.0 215 24.8 33.9 27.7 27.6 224 252 236 15.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 451 469 37.8 29.1 26,5 30.2 256 29.2 37.4 309 30.9 26.2 29.0 27.2 185
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 61.1 62.9 53.8 45.1 42.3 456 40.8 44.2 522 449 439 38.2 40.0 379 29.2
Predicted Noise Level Oct, dB 63.5 48.2 53.5 46.2 38.4
L max dB(A)| 42.0
Leq,30rr|ins dB(A) 30.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-2-5 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chat Ma Mansion Up Track 45 20 49
Assessed Floor 1 Down Track| 45 30 54
Iltem: 92

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 83 61 -17 -80 -96 -102 -16.2 -13.1 -65 -95 -84 -11.3 -53 -87 -14.8
Up Track Vib. Level dB re 10°in/sec 41.6 434 346 26.3 23.7 271 24.0 281 34.7 27.8 279 239 270 246 155
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.2 60 -19 -84 -100 -104 -17.2 -143 -7.0 -97 -87 -120 -6.0 -9.2 -151
Down Track Vib. Level |dB re 10Fin/sec 415 43.3 343 259 23.3 26.8 23.0 26.9 34.3 27.5 27.6 23.3 26.2 24.1 15.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 445 46.3 375 29.1 26,5 30.0 26.6 30.6 37.5 30.6 30.7 26.6 29.6 27.4 18.3
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 60.5 62.3 53.5 451 423 454 418 456 52.3 44.6 43.7 38.6 40.6 38.1 29.0
Predicted Noise Level Oct, dB 62.9 48.2 53.7 46.3 38.6
L max dB(A)| 42.1
Leq,30rr|ins dB(A) 31.3
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-2-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chatham Mansion Up Track 3 19 19
Assessed Floor 1 Down Track| 3 30 30
Iltem: 93
Selected LSR Details:
LSR Ref.
Up Track DIH-P1-1
Down Trach HOM-2-2
Frequency (Hz)
Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 136 94 04 -21 40 81 -17 -26 -7.1 -6.6 -151-20.5-24.1 -26.3 -30.9
Up Track Vib. Level dB re 10°in/sec 46.8 46.7 36.7 32.2 37.2 453 386 38.6 34.1 30.7 21.1 148 81 69 -07
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.8 65 -04 -61 -75 -89 -113 -70 -42 -82 -68 -79 -15 -61 -131
Down Track Vib. Level |dB re 10Fin/sec 42.1 43.8 35.8 28.2 258 284 29.0 34.2 37.1 29.0 29.4 27.3 30.8 27.2 17.2
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.1 485 39.3 33.6 375 454 39.0 40.0 389 329 30.0 27.5 30.8 27.2 17.2
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 64.1 64.5 55.3 49.6 53.3 60.8 54.2 55.0 53.7 46.9 43.0 39.5 41.8 37.9 279
Predicted Noise Level Oct, dB 65.1 62.2 57.7 46.4 38.3
L max dB(A)| 44.5
Leq,30rr|ins dB(A) 33.7
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-3-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Fook Sing Mansion Up Track 85 35 92
Assessed Floor 1 Down Track| 100 40 108
Iltem: 94

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.7 56 -3.1 -10.3 -12.1 -11.7 -22.3 -20.5 -9.3 -11.0 -10.3 -154 -9.8 -11.8 -16.8
Up Track Vib. Level dB re 10°in/sec 409 429 33.1 239 211 255 18.0 20.7 319 26.2 26.0 19.8 224 214 134
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.5 55 -3.6 -11.0 -12.9 -12.2 -24.0 -22.7 -10.2 -11.5 -10.8 -16.6 -11.2 -12.7 -17.4
Down Track Vib. Level |dB re 10Fin/sec 40.8 427 32.7 232 203 250 16.2 185 31.1 25.8 254 186 21.1 20.5 12.9
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 439 458 359 26.6 23.7 283 20.2 22.8 345 29.0 28.7 223 248 240 16.2
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.9 61.8 51.9 42.6 39.5 43.7 354 37.8 49.3 43.0 41.7 343 358 347 26.9
Predicted Noise Level Oct, dB 62.3 455 50.5 43.3 35.4
L max dB(A)| 39.0
Leq,30rr|ins dB(A) 28.1
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-3-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Marigold Mansion, Block A Up Track 85 45 96
Assessed Floor 1 Down Track| 110 45 119
Iltem: 95

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.7 56 -3.2 -105 -12.3 -11.8 -22.6 -20.9 -95 -11.1 -10.4 -15.6 -10.1 -12.0 -16.9
Up Track Vib. Level dB re 10°in/sec 409 428 33.0 23.8 21.0 254 17.7 20.3 31.7 26.1 259 19.6 22.1 21.3 133
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 74 54 -38 -11.3 -13.3 -12.4 -248 -23.7 -10.6 -11.7 -11.1 -17.2 -11.8 -13.2 -17.7
Down Track Vib. Level |dB re 10Fin/sec 40.7 42,6 325 22.9 20.0 248 154 175 30.7 25.6 25.2 18.1 20.4 20.1 12.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 43.8 457 358 26.4 235 281 19.7 22.1 342 289 285 219 244 237 16.0
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 59.8 61.7 51.8 42.4 39.3 435 349 37.1 49.0 429 415 339 354 344 267
Predicted Noise Level Oct, dB 62.2 45.3 50.2 43.0 35.1
L max dB(A)| 38.7
Leq,30rr|ins dB(A) 27.9
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)

(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.




Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 55 kph
NSR Ref.: HOM-4-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Yee Fu Building Up Track 40 45 60
Assessed Floor 1 Down Track| 70 45 83
Iltem: 96

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 41.2 37.2 36.2 352 322 332 302
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 81 59 -22 -88 -104 -10.7 -183 -156 -7.5 -10.0 -9.0 -12.7 -6.8 -9.7 -15.4
Up Track Vib. Level dB re 10°in/sec 36.3 38.2 29.1 205 17.8 21.5 17.0 20.6 28.8 22.2 222 17.5 20.4 185 9.8
Down Track Calculation
FDL dB re 1 Ib/in®® 33.2 37.2 36.2 342 33.2 37.2 40.2 412 412 37.2 36.2 352 32.2 332 30.2
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.8 57 -3.0 -10.1 -11.8 -11.6 -21.5 -19.7 -9.0 -10.8 -10.0 -149 -9.3 -11.4 -16.6
Down Track Vib. Level |dB re 10Fin/sec 36.0 37.9 28.3 19.2 164 20.7 13.7 16.6 27.2 214 212 153 179 168 87
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.2 411 31.7 229 20.2 242 186 221 31.1 249 248 19.6 224 208 123
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 55.2 57.1 47.7 389 36.0 39.6 33.8 37.1 459 389 37.8 31.6 334 315 23.0
Predicted Noise Level Oct, dB 57.6 41.9 47.1 39.8 32.0
L max dB(A)| 35.6
Leq,30rr|ins dB(A) 24.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 35 kph
NSR Ref.: HOM-5-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: 271 Chatham Road North Up Track 75 45 87
Assessed Floor 2 Down Track| 75 45 87
Iltem: 97

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 333 36.3 37.3 37.3 33.3 32.3 31.3 283 293 263
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.8 57 -3.0 -10.1 -11.8 -11.6 -21.5 -19.7 -9.0 -10.8 -10.0 -14.9 -9.3 -114 -16.6
Up Track Vib. Level dB re 10°in/sec 32.1 34.0 244 153 125 16.8 9.8 127 233 175 17.3 114 140 129 48
Down Track Calculation
FDL dB re 1 Ib/in®® 29.3 33.3 32.3 30.3 29.3 33.3 36.3 37.3 37.3 33.3 32.3 31.3 28.3 293 26.3
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 7.5 55 -35 -10.9 -12.7 -12.1 -23.6 -22.2 -10.0 -11.4 -10.7 -16.3 -10.9 -125 -17.3
Down Track Vib. Level |dB re 10Fin/sec 31.9 33.8 239 144 116 162 7.7 10.1 22.3 17.0 16.6 10.0 124 118 4.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 35,0 369 271 17.9 151 195 119 146 258 20.2 20.0 13.8 163 154 7.4
BCF dB YN 0
BVR-up dB Floor 2 4 4 4 4 4 4 4 -4 4 4 4 -4 4 -4 -4
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 49.0 509 41.1 319 289 329 251 27.6 386 322 31.0 23.8 253 241 16.1
Predicted Noise Level Oct, dB 51.4 34.8 39.8 32.6 24.7
L max dB(A)| 28.3
Leq,30rr|ins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: HOM-P2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: HKPU Student Halls of Residence Up Track 35 45 57
Assessed Floor 1 Down Track| 65 45 79
Iltem: 98

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 82 6.0 -19 -84 -10.1 -105 -17.4 -145 -7.1 -98 -87 -121 -61 -9.3 -15.1
Up Track Vib. Level dB re 10°in/sec 35.6 37.4 285 20.0 17.3 21.0 17.0 209 284 21.6 21.7 17.3 20.3 18.2 9.3
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 58 -25 -93 -11.0 -11.1 -19.7 -17.4 -81 -104 -95 -13.7 -79 -105 -159
Down Track Vib. Level |dB re 10Fin/sec 35.4 37.2 27.9 19.1 164 20.4 14.7 180 27.3 21.1 210 158 185 17.0 85
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38,5 40.3 31.2 22.6 19.9 23.7 19.0 227 30.9 244 243 196 225 206 119
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 545 56.3 47.2 38.6 35.7 39.1 34.2 37.7 457 38.4 37.3 31.6 335 313 226
Predicted Noise Level Oct, dB 56.9 41.6 47.0 39.6 31.9
L max dB(A)| 35.4
Leq,30rr|ins dB(A) 25.0
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: HOM-P3-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential Building, HOM Station Development| Up Track 0 45 45
Assessed Floor 1 Down Track| 0 45 45
Iltem: 99

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 84 62 -14 -7.7 -92 -99 -154 -121 -61 -93 -81 -10.7 -46 -82 -145
Up Track Vib. Level dB re 10°in/sec 35.8 37.6 29.0 20.8 18.2 215 19.0 234 29.3 221 223 18.7 21.8 19.2 10.0
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 84 62 -14 -7.7 -92 -99 -154 -121 -6.1 -93 -81 -10.7 -46 -82 -145
Down Track Vib. Level |[dB re 10’6in/sec 358 37.6 29.0 20.8 18.2 215 19.0 234 29.3 221 223 18.7 21.8 19.2 10.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.8 40.6 32.0 23.8 21.2 245 220 264 323 252 253 217 248 222 130
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 54.8 56.6 48.0 39.8 37.0 39.9 37.2 414 47.1 39.2 38.3 33.7 358 329 237
Predicted Noise Level Oct, dB 57.2 43.0 48.7 41.1 334
L max dB(A)| 37.0
Leq,30rr|ins dB(A) 26.6
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 45 kph
NSR Ref.: HUH-1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Cartas Branchi College of Careers Up Track 95 30 100
Assessed Floor 0 Down Track| 125 30 129
Iltem: 100

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°%in/s*in®%/Ib 7.6 55 -34 -10.8 -12.6 -12.0 -23.3 -21.9 -99 -11.3 -10.6 -16.1 -10.7 -12.4 -17.2
Up Track Vib. Level dB re 10°in/sec 34.1 36.0 26.1 16.7 139 185 10.2 12.6 24.6 19.2 189 124 148 14.1 6.3
Down Track Calculation
FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 74 54 -38 -114 -134 -125 -25.1 -24.0 -10.7 -11.7 -11.2 -17.3 -12.0 -13.3 -17.8
Down Track Vib. Level |[dB re 10’6in/sec 339 359 257 16.1 13.1 18.0 84 105 23.8 188 18.3 11.2 135 13.2 5.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 37.0 39.0 289 194 165 21.3 124 147 27.3 220 216 14.8 172 167 9.1
BCF dB YN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 55.0 57.0 46.9 37.4 343 38.7 29.6 31.7 44.1 38.0 36.6 28.8 30.2 294 21.8
Predicted Noise Level Oct, dB 57.4 40.4 45.2 38.1 30.1
L max dB(A)| 33.7
Leq,30rr|ins dB(A) 27[8]
Noise Criteria dB(A)] 55[9]
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
[8] A 3dB(A) upward adjustment is made to account for the daytime headway of 22 EMU trains within a 30 minutes period.
[9] Daytime criteria are used for educational buildings, church and temple.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 50 kph
NSR Ref.: HUH-1-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Lok Ka House Up Track 55 18 58
Assessed Floor 1 Down Track| 80 18 82
Item: 101

Selected LSR Details:

LSR Ref.
Up Track HOM-2-2
Down Trach HOM-2-2
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 81 6.0 -21 -87 -104 -10.7 -18.1 -154 -7.4 -10.0 -9.0 -126 -6.7 -9.6 -15.4
Up Track Vib. Level dB re 10°in/sec 37.5 39.4 30.3 21.7 19.0 22.8 183 22.0 30.0 235 235 188 21.7 198 11.0
Down Track Calculation
FDL dB re 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 36.4 354 344 314 324 294
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib 8.0 58 -25 -93 -11.0 -11.0 -195 -17.2 -81 -103 -94 -13.6 -78 -104 -159
Down Track Vib. Level |dB re 10Fin/sec 37.4 39.3 30.0 21.1 184 22.4 169 20.2 29.4 23.1 23.0 17.9 20.6 19.0 105
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.5 423 33.1 244 21.8 256 20.7 242 327 26.3 26.2 21.4 242 224 138
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 56.5 58.3 49.1 40.4 37.6 41.0 359 39.2 475 40.3 39.2 334 352 331 245
Predicted Noise Level Oct, dB 58.9 43.4 48.8 41.4 33.7
L max dB(A)| 37.2
Leq,30rr|ins dB(A) 26.8
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(TAW - HUH) Train Speed: 60 kph
NSR Ref.: HUH-1-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Wing Fung Building Up Track 10 18 21
Assessed Floor 1 Down Track| 25 18 31
Item: 102

Selected LSR Details:

LSR Ref.
Up Track KAT-P1-5
Down Trach KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 340 310
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/lb 29 118 80 3.0 19 48 -04 -48 -91 -157-204-284-27.1 -350 -36.2
Up Track Vib. Level dB re 10°%in/sec 33.9 46.8 42.0 350 32.9 39.8 37.6 342 299 193 136 4.6 29 -40 -8.2
Down Track Calculation
FDL dB re 1 Ib/in®® 34.0 38.0 37.0 35.0 34.0 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCFE dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -40 81 44 -16 -42 -18 -75 -125 -16.6 -21.6 -24.3 -31.4 -28.2 -35.8 -37.3
Down Track Vib. Level |[dB re 10’6in/sec 27.0 43.1 38.4 304 26.8 33.2 305 265 224 134 9.7 16 1.8 -48 -93
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 34.7 483 43.6 36.2 33.9 40.7 384 349 30.6 203 151 64 54 -14 -57
BCF dB YN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 6.0 60 6.0 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 50.7 64.3 59.6 52.2 49.7 56.1 53.6 49.9 454 343 28.1 184 164 93 50
Predicted Noise Level Oct, dB 65.8 58.6 51.3 28.8 11.1
L max dB(A)| 37.4
Leq,30rr|ins dB(A) 26.1
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.
[3] LSR based on the ground type. LSR data are interpolated against slant distance.
[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.
[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leq 30mins fOr leading and trailing effect for conservative approaches.)
[6] Leg,30mins IS based on train frequency of 6 trains per 30mins in each direction.
[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.



Annex D - Detailed Operational Groundborne Noise Calculations

Project: SCL(HHS) Train Speed: 25 kph
NSR Ref.: HUH-1-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Wing Fung Building [ Up Track 45 0 45
Assessed Floor 1
Item: 102

Selected LSR Details:

LSR Ref.
[ Up Track KAT-P1-5
Frequency (Hz)

Description Unit 20 [ 25324050 63 ] 80 J100] 125]160]200]250]315] 400 [500
Up Track Calculation
FDL dBre 1 Ib/in®® 26.4 304 29.4 27.4 264 304 334 344 344 304 294 284 254 264 234
CCF dB YN N
TIL dB Type 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TCF dB -3 -3 3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type O
LSR dB re 10°in/s*in®%/Ib -106 46 09 -6.1 -10.0 -82 -14.3 -19.9 -23.8 -27.3 -28.1 -34.2 -29.2 -36.5 -38.3
Up Track Vib. Level dB re 10°%in/sec 12.8 320 27.3 183 134 192 16.1 115 76 01 -1.7 -88 -68 -13.1 -17.9
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 12.8 32.0 27.3 183 134 192 16.1 115 7.6 01 -17 -88 -6.8 -13.1 -17.9
BCF dB YIN 0
BVR-up dB Floor 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 10 0.7 0.7
CTN dB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
SAF dB 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Predicted Noise Level 1/3 Oct, dB| 28.8 48.0 43.3 34.3 29.2 346 313 265 224 141 113 3.2 4.2 24 -72
Predicted Noise Level Oct, dB 49.4 37.0 28.1 12.6 25
Lmax dB(A)| 15.8
Leq,SOmins dB(A) <20
Noise Criteria dB(A)] 45
Compliance Yes

Notes: [1] Linear interpolation has been applied to slant distance where appropriate.
[2] FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.

[3] LSR based on the ground type. LSR data are interpolated against slant distance.

[4] Lmax has incorporated a +0.5dB(A) correction to passby Leq as per measurement at Pat Heung Depot.

[5] Leg,30mins = Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB(A)
(3dB(A) correction is added to Leg 3omins fOr leading and trailing effect for conservative approaches.)

[6] Leg,30mins IS based on train frequency of 6 trains per 30mins at tunnel section under Chatham Road North for turning around.

[7] Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Annex E
Cumulative Operational Ground-borne Noise Results



Annex E - Updated Cumulative Operational Ground-borne Noise Levels

Predicted Leg somin (AB(A))

Cumulative
Item NSR Location (?A?VI;/ SCL (;E:; [ Noise Level
. - | KTE (dB(A))
nony | RS L Lo
96 HOM-4-1 |Yee Fu Building 25 — 202 <20 27
97 HOoM-5.1 |27+ Chatham Road <20 209 23 26

North

98 Hom-pz  |HKPU Student Halls 25 <20 <20 27
of Residence

Residential Building,
99 HOM-P3-1 |HOM Station 27 20@ 36 37
Development

Cartas Branchi
1- (1 - 121
100 HUH-1-1 College of Careers 30 20 26 82

101 HUH-1-2  |Lok Ka House 27 204 <20 28
102 HUH-1-3  |Wing Fung Building 26 <20 <208 <20 29
Notes:

[1] A 3dB(A) upward adjustment is made to account for the daytime headway of 12 EMU trains within a 30 minutes period per direction.

[2] Noise levels are estimated from predicted noise level of adjacent NSR.

[3] Noise levels presented in OGNMMP for SCL(MKK-HUH).

[4] According to Groundborne Noise Review Report for Kwun Tong Line Extension, there are no updated results for the NSRs
presented above. Noise levels are thus reference from KTE EIA Report (Register No.: AEIAR-154/2010).



