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1 INTRODUCTION 

1.1 BACKGROUND 

The Kwun Tong Line Extension (KTE) is a ~2.6km extension of the existing 

MTR Kwun Tong Line service from the Yau Ma Tei Station (YMT) to a new 

terminus station at Whampoa via the Ho Man Tin Station (HOM). 

The Environmental Impact Assessment (EIA) Report of the KTE was 

approved on 19 August 2010, Register No.: AEIAR-154/2010 (the approved 

KTE EIA Report).  According to Condition 4.2 of the Environmental Permit 

(EP-399/2010/B), the Permit Holder is responsible for carrying out the review 

of the proposed mitigation measure for operation groundborne noise (GBN) 

(including the verification of the Line Source Response (LSR) and ground 

vibration condition) assumed in the approved EIA Report.  A Review Report 

shall be submitted to justify the adequacy of the operation GBN mitigation 

measures proposed in the approved KTE EIA Report. 

ERM-Hong Kong, Limited (ERM) is commissioned by MTR Corporation 

Limited (MTRCL) as the Environmental Term Consultant.  ERM is supported 

by Wilson Acoustics Limited (WAL) who acts as the GBN specialist. 

1.2 PURPOSE OF THIS REPORT 

According to the submitted KTE Ground-Borne Noise Review Plan, 

measurements are proposed to be conducted at NSR12 (Methodist Primary 

School at 10-12 Wylie Road), NSR14 (Shun Man House, Oi Man Estate) and 

NSR26 (Wing Fu Building, Whampoa Estate) to verify the ground conditions.  

The review of GBN impact was separated into two phases.  Phase 1 covers 

the section from DN CH10+400 to CH9+200, NSR 1 to NSR12 sit along this 

section.  Phase 2 covers the section from DN CH9+200 to CH7+891, NSR 13 

to NSR 62 sit along this section. 

The Review Report of Phase 1 was submitted in March 2014, GBN of NSR12 

was reviewed in the report. 

This GBN Review Report incorporate the measurement results and updated 

GBN assessment of Phase 1 and Phase 2.  It is used to justify the adequacy of 

the updated mitigation measures for operation GBN along the KTE alignment. 
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2 ALIGNMENT DRAWING AND GEOLOGICAL PROFILE 

The GBN assessment is based on the alignment drawing and geological profile 

updated on 03 January 2012, and received from MTRC on 16 May 2013, as 

shown in Figure 2.1 to Figure 2.3, respectively. 

 



Alignment and Geology Profile of NSR12, Methodist Primary School at 10-12 Wylie Road Figure 2.1 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

NSR12 



Figure 2.2 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

NSR14 

Alignment and Geology Profile of NSR14, Shun Man House, Oi Man Estate  



Figure 2.3 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

Alignment and Geology Profile of NSR26, Wing Fu Building, Whampoa Estate 

NSR26 
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3 TRAIN INDUCED GROUNDBORNE NOISE ASSESSMENT 

METHODOLOGY 

According to the approved KTE EIA Report, the methodology for the 

vibration and groundborne railway noise assessment is in accordance with the 

procedures outlined in The Transit Noise and Vibration Impact Assessment 

published by US Department of Transportation Federal Transit 

Administration (FTA Manual) for detailed vibration analysis. 

The GBN level at the identified NSRs was calculated as follows: 

L = FDL + TIL + TOC + TCF + LSR + BCF + BVR + CTN + SAF 

where: 

L = GBN level, in dB re 20μPa 

FDL = Force density level, in dB re 1N/m0.5 

TIL = trackform attenuation or insertion loss, relative level 

TOC = turnout and crossover factor 

TCF = vibration coupling between the tunnel and the ground for soil 

based tunnels, relative level 

LSR = line source transfer mobility, in dB re (nm/s)/(N/m0.5) 

BCF = adjustment to account for building coupling loss, in dB 

BVR = building vibration amplification within the structure, in dB 

CTN = conversion from vibration to noise within the building, in dB 

SAF = 10dB safety factor to account for wheel/rail condition and 

uncertainties in ground conditions, in dB 

This Review Report updates the LSRs used in GBN assessment for the three 

NSRs. 
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4 MEASUREMENT AND ANALYSIS PROCEDURES 

4.1 PSR MEASUREMENT AND ANALYSIS PROCEDURE FOR NSR12 AND NSR14 

Vibration measurements were conducted during drill rig excavation at West 

Island Line (WIL), NSR12 and NSR14 of Kwun Tong Line Extension (KTE) on 

9 May 2013, 15 March 2013 and 16 April 2014, respectively.  The vibration 

measurement results are used to estimate the point source response at NSR12 

and NSR14 of KTE.  The principle employed in the estimation is described 

below.  More details of measurement and analysis procedures can be 

referenced to the GBN Review Plan. 

The vibration level (Vibr) arising from drill rig excavation is given by 

logarithmic addition of drill rig excitation force (FDL) and vibration transfer 

mobility of the ground, which is the Point Source Responce (PSR). 

Vibr WIL = FDLWIL + PSRWIL 

Vibr KTE = FDLKTE + PSRKTE 

The drill rigs used for the construction of WIL and KTE are identical, i.e. Atlas 

Boomer 352 (specification of the drill rig has been provided in Annex B).  It 

can be deduced that FDLWIL and FDLKTE are the same.  Therefore the 

difference in PSR at the two locations is directly given by the difference in 

vibration level. 

∆PSR = Vibr WIL - Vibr KTE 
 
The PSR at WIL site (PSRWIL) has been determined by borehole impact test at 
WIL D028 (impact depth 44.3m) during EIA stage of WIL.  Therefore PSR at 
NSR12 and NSR14 of KTE site (PSRKTE) can be estimated based on the 
measured drill rig vibration level, respectively. 

After estimating the PSR, the Line Source Response (LSR) is calculated from 

numerical integration of the PSR at each impact point along the alignment 

according to the equation below: 
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       where 

       s = perpendicular setback 
       l = train length 
       d= tunnel depth 
       f= frequency 

The deployments of accelerometers at WIL, NSR12 and NSR14 KTE are shown 

in Figure 4.1 to Figure 4.3 respectively.  Photos showing the locations of 

vibration sensors deployed at WIL, NSR12 and NSR14 of KTE are provided in 

Figures 4.4 to Figures 4.6 respectively. 



WIL D028 Borehole, Drill-rig and Measurement Locations Figure 4.1 

Date 13 Oct 2014 
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KTE NSR12 Drill-rig Location and Measurement Locations Figure 4.2 

Date 13 Oct 2014 
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Figure 4.3 

Date 13 Oct 2014 
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Drill-rig Location (depth 49m) 

Sensor Locations 
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KTE NSR14, Drill-rig and Measurement Locations 



Figure 4.4 

Date 13 Oct 2014 
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WIL Sensor Deployment Photos 

Sensor ①  

Sensor ②  

Sensor ③  



Figure 4.5 

Date 13 Oct 2014 
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KTE NSR12 Sensor Deployment Photos 
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Sensor ②  

Sensor ③  Sensor ④ 



Figure 4.6 

Date 13 Oct 2014 
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Resources  
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KTE NSR14 Sensor Deployment Photos 

Sensor ① 

Sensor ② 

Sensor ③ Sensor ①  Sensor ②  

Sensor ③  



  

ENVIRONMENTAL RESOURCES MANAGEMENT MTR CORPORATION LIMITED 

5 

4.2 PSR MEASUREMENT AND ANALYSIS PROCEDURE FOR NSR26 

Following the Review Plan, hammer impact tests was conducted at eight 

points inside the tunnel next to NSR26 of KTE on 28 Aug 2014.  The results 

are used to determine the LSR at NSR26 of KTE.  

One pneumatic impact hammer was employed in the hammer impact test. A 

force transducer was located at the base of the hammer to measure the force 

applied to the tunnel invert.  Accelerometers were placed at 3 setbacks on the 

ground level to pick up the vibration signals simultaneously. 

The PSR is calculated from dividing the vibration signal by the force signal at 

each individual 1/3 octave band.  The LSR is calculated from numerical 

integration of the PSR at each impact point along the alignment according to 

the equation below: 

 
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       where 

       s = perpendicular setback 

       l = train length 
       d= tunnel depth 

By invoking the assumption that the ground is transversely isotropic along the 

alignment over the length of the train, LSR can be determined from a single 

hammer impact point.  In this verification test, hammer impact test was 

conducted at 8 points along the alignment inside the tunnel, so as to take into 

account possible geological variations along the alignment. 

The 8 hammer impact points cover 70 m in length along the alignment, which 

is the closest section to NSR26. Accelerometers were deployed at 3 locations 

on pavements and the staircase of NSR26. To enhance the measurement 

accuracy at frequencies below 160Hz, an additional Endevco Model 86 

accelerometer was deployed at NSR26 staircase. 

Hammer impact points and sensor deployment locations are shown in Figure 

4.7.  Photos showing the hammer impact test at 8 selected points are 

provided in Figures 4.8 and 4.9.  Photos showing the locations of vibration 

sensors at NSR26 are provided in Figures 4.10 and 4.11. 



Figure 4.7 

Date 13 Oct 2014 
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Figure 4.8 

Date 13 Oct 2014 
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KTE NSR26 Hammer Impact Test Photos, Point 1 to 4 

Hammer Impact Point 1 Hammer Impact Point 2 

Hammer Impact Point 3 Hammer Impact Point 4 



Figure 4.9 

Date 13 Oct 2014 
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KTE NSR26 Hammer Impact Test Photos, Point 5 to 8 

Hammer Impact Point 5 Hammer Impact Point 6 

Hammer Impact Point 7 Hammer Impact Point 8 



Figure 4.10 

Date 13 Oct 2014 
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KTE NSR26 Sensor Deployment Photos, Overview 
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Figure 4.11 

Date 13 Oct 2014 
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KTE NSR26 Sensor Deployment Photos, Close-up Shot 
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5 MEASUREMENT RESULTS 

5.1 NSR12 MEASUREMENT RESULT 

For NSR12, the measured vibration level at various slant distances at WIL and 

KTE sites are compared and shown in Figure 5.1, 5.3 and 5.5, while the 

estimated PSR for the corresponding slant distances are shown in Figure 5.2, 

5.4 and 5.6. 

The updated LSRs for downtrack and uptrack are shown in Figure 5.7 and 5.8 

respectively, in comparison with the LSRs adopted in EIA.   

5.2 NSR14 MEASUREMENT RESULT 

For NSR14, the measured vibration level at various slant distances at WIL and 

KTE sites are compared and shown in Figure 5.9, 5.11 and 5.13, while the 

estimated PSR for the corresponding slant distances are shown in Figure 5.10, 

5.12 and 5.14. 

The updated LSRs for downtrack and uptrack are shown in Figure 5.15 and 

5.16 respectively, in comparison with the LSRs adopted in EIA.  The sensors 

were deployed on the building foundation, which indicates that BCF and 

BVR-Amplification have been included in the updated LSRs.  For direct 

comparison, the updated LSRs are compared with LSRs adopted in EIA, 

which include the BCF and BVR-Amplification. 

5.3 NSR26 MEASUREMENT RESULT 

For NSR26, the 3 PSR datasets measured from 3 locations at KTE sites are 

shown in Figures 5.17 to 5.19, respectively.  Wherein, the PSR dataset from 

the sensor deployed at staircase of the building is selected to calculate the LSR 

for GBN prediction.  The reason is that the said PSR was measured on the 

building foundation, which provides more accurate result in GBN prediction. 

The updated LSR for downtrack are shown in Figure 5.20, in comparison with 

the LSR adopted in EIA.  The BCF and BVR-Amplification have been 

included in the updated LSR, for direct comparison, the LSR of EIA is 

provided with these two factors included. 

 



WIL and KTE NSR12 - Vibration Measurement Results and PSR Results at 49m and 52m Figures 5.1 to 5.4 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

Figure 5.1 Vibration Level of WIL and KTE NSR12 at 49m Figure 5.2 PSR Result of WIL and KTE NSR12 at 49m 

Figure 5.3 Vibration Level of WIL and KTE NSR12 at 52m Figure 5.4 PSR Result of WIL and KTE NSR12 at 52m 



WIL and KTE NSR14 - Vibration Measurement Results and PSR Results at 55m Figures 5.5 & 5.6 

Date 13 Oct 2014 
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Resources  
Management 

Figure 5.5 Vibration Level of WIL and KTE NSR12 at 55m Figure 5.6 PSR Result of WIL and KTE NSR12 at 55m 



Figure 5.7 

Date 13 Oct 2014 
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NSR12 Updated LSR vs. EIA Adopted LSR, Downtrack 
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Figure 5.8 

Date 13 Oct 2014 
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NSR12 Updated LSR vs. EIA Adopted LSR, Uptrack 
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Figure 5.9 to 5.12 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

WIL and KTE NSR14 - Vibration Measurement Results and PSR Results at 49m and 52m 

Figure 5.9 Vibration Level of WIL and KTE NSR14 at 49m Figure 5.10 PSR Result of WIL and KTE NSR14 at 49m 

Figure 5.11 Vibration Level of WIL and KTE NSR14 at 52m Figure 5.12 PSR Result of WIL and KTE NSR14 at 52m 



Figure 5.13 to 5.14 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

WIL and KTE NSR14 - Vibration Measurement Result and PSR Result at 55m 

Figure 5.13 Vibration Level of WIL and KTE NSR14 at 55m Figure 5.14 PSR Result of WIL and KTE NSR14 at 55m 



Figure 5.15 

Date 13 Oct 2014 
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NSR14 Updated LSR vs. EIA Adopted LSR, Downtrack 
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Figure 5.16 

Date 13 Oct 2014 
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NSR14 Updated LSR vs. EIA Adopted LSR, Uptrack 
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Figure 5.17 

Date 13 Oct 2014 
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PSR Result at NSR26, Sensor ①, Building Stair Case 
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Figure 5.18 

Date 13 Oct 2014 
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PSR Result at NSR26, Sensor ②, Corner Outside Building 
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Figure 5.19 

Date 13 Oct 2014 
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PSR Measured at NSR26, Sensor ③, Pavement 
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Figure 5.20 
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NSR26 Updated LSR vs EIA Adopted LSR, Downtrack 
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6 GROUNDBORNE NOISE ASSESSMENT RESULTS 

The GBN prediction has been updated following EIA’s methodology.  The 

results are summarized in Table 6.1.  Detailed calculations of NSR12, NSR14 

and NSR26 GBN predictions are shown in Annex A.  The assumptions and 

calculations follow the approved KTE EIA Report. 

Table 6.1 Groundborne Noise Prediction Result of NSR12, NSR14 and NSR26, Including 

10dB Safety Factor 

  EIA’s 

Prediction 

Updated 

Prediction 

Noise 

Criteria 

NSR12 

Lmax, dBA 50 39 85 

Leq, 30min (day and evening), dBA 43 30 55 

Leq, 30min (night), dBA 40 27 N/A(a) 

Leq, 24hr, dBA 42 29 N/A 

NSR14 

Lmax, dBA 38 47 85 

Leq, 30min (day and evening), dBA 31 40 55 

Leq, 30min (night), dBA 28 37 45 

Leq, 24hr, dBA 30 39 N/A 

NSR26 

Lmax, dBA 52 39 85 

Leq, 30min (day and evening), dBA 42 31 55 

Leq, 30min (night), dBA 42 28 45 

Leq, 24hr, dBA 41 29 N/A 

Note: 

(a) Methodist School has no sensitive use at nigh-time period. 

The updated GBN level at NSR12 is lower than that predicted in the approved 

EIA report.  As shown in Figures 5.2, 5.4 and 5.6, the vibration level at WIL is 

significantly higher at the high frequency range above 160Hz, which implies 

the WIL site has more effective vibration transmission at high frequencies.  

This results in a lower PSR for NSR12 above 160Hz and thus a lower predicted 

groundborne noise level. 

The updated GBN level at NSR14 is higher than that predicted in the 

approved EIA report, which implies the actual ground condition is found to 

be favourable for vibration transmission than that assumed in the approved 

KTE EIA Report.  As shown in Figures 5.15 and 5.16, the updated LSR levels 

at 315Hz (12dB higher) and 400Hz (15 dB higher) are significantly higher, 

which leads to the higher prediction at GBN level.  Nevertheless, the updated 

GBN is still within the statutory requirements. 

The updated prediction of operational GBN levels of NSR26 are lower than 

that predicted in the approved KTE EIA Report.  This is because the actual 

ground condition is found to be less favourable for vibration transmission 

than that assumed in the approved KTE EIA Report. 
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7 CONCLUSIONS 

Vibration measurements were conducted during drill rig excavation at West 
Island Line (WIL) and Kwun Tong Line Extension (KTE).   The measurement 
results were used to estimate the point source response at NSR12 and NSR14 
of KTE, and update operational GBN noise prediction result. 
 
Hammer impact test was conducted inside the tunnel near NSR26 of KTE, 
which identified as one of the most critical NSR with respect to operational 
ground-borne noise impact identified in the approved KTR EIA Report.  The 
LSR are determined and the operational GBN prediction for NSR26 had been 
updated using the determined LSR.  

The updated groundborne noise level at NSR12 and NSR26 are lower than 
that predicted in the EIA.  The updated groundborne noise levels at NSR14 is 
higher than EIA prediction.  Nevertheless, including 10dB safety factor, they 
are still within the statutory requirements.  
 
In summary, the GBN mitigation measures proposed in the approved KTE 
EIA Report are considered to be adequate. 
  



 

Annex A 

Detailed GBN Calculation 

Results 



Detailed GBN Calculation of NSR12, Methodist Primary School at 10-12 Wylie Road 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

NSR No. 9+280 48 18 68

Location 9+320 48 10 69

6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400

YMT-Turnback Calculation

FDL dB re N/m1/2 62.1 62.9 63.4 64.2 57.4 58.4 64.1 61.2 64.2 59.3 57.2 61.3 64.3 65.1 64.6 60.7 62.9 58.7 55.6

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 0.0 0.0 2.1 3.4 16.6 9.6 7.0 6.2 8.0 -0.3 0.0 3.7 -7.9 -1.0 -8.3 -9.7 -13.3 1.0 4.4

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 48.6 49.4 51.5 54.5 61.1 53.0 55.1 53.5 58.2 47.8 36.6 40.2 34.4 39.9 31.4 24.5 22.6 33.8 38.8

Lmax dBA 35.8

YMT - WHA Calculation

FDL dB re N/m1/2 62.1 62.9 63.4 64.2 57.4 58.4 64.1 61.2 64.2 59.3 57.2 61.3 64.3 65.1 64.6 60.7 62.9 58.7 55.6

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 0.0 0.0 2.1 3.4 16.6 9.6 7.0 6.2 8.0 -0.3 0.0 3.7 -7.9 -1.0 -8.3 -9.7 -13.3 1.0 4.4

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 48.6 49.4 51.5 54.5 61.1 53.0 55.1 53.5 58.2 47.8 36.6 40.2 34.4 39.9 31.4 24.5 22.6 33.8 38.8

Lmax dBA 35.8

Turnback-YMT Calculation

FDL dB re N/m1/2 62.3 63.1 63.6 64.4 57.6 58.6 64.3 61.4 64.4 59.5 57.4 61.5 64.5 65.3 64.8 60.9 63.1 58.9 55.8

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 0.0 0.0 2.3 4.2 16.9 9.5 7.7 6.7 8.6 0.0 0.2 6.9 -3.5 5.2 6.5 -1.7 -5.5 2.0 4.4

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 48.8 49.6 51.9 55.4 61.5 53.1 55.9 54.1 59.0 48.3 37.0 43.6 38.9 46.3 46.3 32.7 30.6 34.9 38.8

Lmax dBA 38.5

WHA - YMT Calculation

FDL dB re N/m1/2 62.3 63.1 63.6 64.4 57.6 58.6 64.3 61.4 64.4 59.5 57.4 61.5 64.5 65.3 64.8 60.9 63.1 58.9 55.8

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 0.0 0.0 2.3 4.2 16.9 9.5 7.7 6.7 8.6 0.0 0.2 6.9 -3.5 5.2 6.5 -1.7 -5.5 2.0 4.4

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 48.8 49.6 51.9 55.4 61.5 53.1 55.9 54.1 59.0 48.3 37.0 43.6 38.9 46.3 46.3 32.7 30.6 34.9 38.8

Lmax dBA 38.5

Total Prediction Noise level

Lmax dBA 39

Leq,30min (day) dBA 30

Leq,30min (night) dBA 27

Leq,24hr dBA 29

1/3 Octave Band Center Frequency

12 Down Track Chainage Vertical Distance (m) Horizontal Setback (m) Speed (km/h)

Methodist Primary School, 10-12 Wylie Road Up Track Chainage Vertical Distance (m) Horizontal Setback (m) Speed (km/h)



Detailed GBN Calculation of NSR14, Shun Man House, Oi Man Estate 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

NSR No. 8+970 49 3 66

Location 9+000 49 0 61

6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400

YMT-Turnback Calculation

FDL dB re N/m1/2 61.9 62.7 63.2 64.0 57.2 58.2 63.9 61.0 64.0 59.1 57.0 61.1 64.1 64.9 64.4 60.5 62.7 58.5 55.4

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) -17.8 -12.6 -10.1 -9.4 -0.9 -0.7 3.4 4.7 12.1 13.0 7.8 16.1 8.7 -1.5 14.5 6.0 0.2 17.5 19.0

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 27.6 32.5 34.0 35.6 36.3 34.4 43.3 43.7 54.1 53.1 36.8 45.2 43.8 32.4 47.8 35.0 31.9 47.0 50.4

Lmax dBA 47.1

YMT - WHA Calculation

FDL dB re N/m1/2 61.9 62.7 63.2 64.0 57.2 58.2 63.9 61.0 64.0 59.1 57.0 61.1 64.1 64.9 64.4 60.5 62.7 58.5 55.4

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) -17.8 -12.6 -10.1 -9.4 -0.9 -0.7 3.4 4.7 12.1 13.0 7.8 16.1 8.7 -1.5 14.5 6.0 0.2 17.5 19.0

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 27.6 32.5 34.0 35.6 36.3 34.4 43.3 43.7 54.1 53.1 36.8 45.2 43.8 32.4 47.8 35.0 31.9 47.0 50.4

Lmax dBA 47.1

Turnback-YMT Calculation

FDL dB re N/m1/2 61.2 62.0 62.5 63.3 56.5 57.5 63.2 60.3 63.3 58.4 56.3 60.4 63.4 64.2 63.7 59.8 62.0 57.8 54.7

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) -17.7 -12.6 -10.1 -9.3 -0.7 -0.7 4.0 5.4 12.4 13.5 7.9 16.2 9.2 -1.4 14.7 6.8 0.8 17.7 19.1

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 26.9 31.9 33.4 35.0 35.8 33.8 43.2 43.7 53.7 52.9 36.2 44.6 43.6 31.8 47.4 35.1 31.8 46.5 49.8

Lmax dBA 46.6

WHA - YMT Calculation

FDL dB re N/m1/2 61.3 62.0 62.5 63.3 56.5 57.5 63.2 60.3 63.3 58.4 56.3 60.4 63.4 64.2 63.7 59.8 62.0 57.8 54.7

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) -17.7 -12.6 -10.1 -9.3 -0.7 -0.7 4.0 5.4 12.4 13.5 7.9 16.2 9.2 -1.4 14.7 6.8 0.8 17.7 19.1

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 27.1 31.9 33.4 35.0 35.8 33.8 43.2 43.7 53.7 52.9 36.2 44.6 43.6 31.8 47.4 35.1 31.8 46.5 49.8

Lmax dBA 46.8

Total Prediction Noise level

Lmax dBA 47

Leq,30min (day) dBA 40

Leq,30min (night) dBA 37

Leq,24hr dBA 39

Horizontal Setback (m) Speed (km/h)

Horizontal Setback (m) Speed (km/h)

1/3 Octave Band Center Frequency
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Shun Man House, Oi Man Estata Up Track Chainage

Down Track Chainage Vertical Distance (m)

Vertical Distance (m)



Detailed GBN Calculation of NSR26, Wing Fu Building, Whampoa Estate 

Date 13 Oct 2014 

Environmental  
Resources  
Management 

NSR No. 7+900 24.9 5 69

Location - - - 53

6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400

YMT-Turnback Calculation

FDL dB re N/m1/2 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 4.6 -1.7 9.0 9.0 13.0 3.5 -0.5 -1.1 -2.3 -0.1 -3.0 0.9 -9.7 -9.6 -9.2 -6.8 -3.8 -0.7 0.0

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 33.5 28.3 38.7 40.3 37.7 27.7 30.9 29.7 36.4 36.0 26.8 24.4 35.1 30.8 24.3 27.4 29.6 26.8 29.6

Lmax dBA 28.2

YMT - WHA Calculation

FDL dB re N/m1/2 62.3 63.1 63.6 64.4 57.6 58.6 64.3 61.4 64.4 59.5 57.4 61.5 64.5 65.3 64.8 60.9 63.1 58.9 55.8

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 29.6 29.5 28.4 22.1 31.2 28.6 23.5 17.0 15.9 20.0 5.6 3.2 10.6 7.3 6.5 12.8 10.2 3.1 1.6

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 75.4 75.0 72.9 67.4 68.7 64.1 63.8 56.4 58.2 60.5 35.0 32.7 46.1 41.6 40.3 42.2 42.3 32.9 33.4

Lmax dBA 38.8

Turnback-YMT Calculation

FDL dB re N/m1/2 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0 -999.0

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 4.6 -1.7 9.0 9.0 13.0 3.5 -0.5 -1.1 -2.3 -0.1 -3.0 0.9 -9.7 -9.6 -9.2 -6.8 -3.8 -0.7 0.0

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 1.0 2.0 3.0 3.8 5.0 6.0 6.0 6.0 6.0 5.8 5.4 5.2 5.0 4.8 4.0 3.0 2.0 1.0 0.7

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 32.9 28.6 38.1 39.9 37.2 28.0 32.3 31.3 37.8 37.1 28.8 25.6 36.1 32.1 25.7 28.5 30.7 27.9 30.7

Lmax dBA 29.4

WHA - YMT Calculation

FDL dB re N/m1/2 60.0 60.8 61.3 62.1 55.3 56.3 62.0 59.1 62.1 57.2 55.1 59.2 62.2 63.0 62.5 58.6 60.8 56.6 53.5

TIL (25kN/mm Baseplate) dB 2.5 1.5 0.0 0.0 -1.0 -4.0 -5.0 -3.0 -3.0 0.0 -9.0 -13.0 -10.0 -12.0 -12.0 -12.5 -12.0 -10.0 -5.0

TOC dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LSR dB re (nm/s)/(N/m1/2) 29.6 29.5 28.4 22.1 31.2 28.6 23.5 17.0 15.9 20.0 5.6 3.2 10.6 7.3 6.5 12.8 10.2 3.1 1.6

BCF dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Amplification dB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BVR-Floor Attenuation dB -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0

CTN dB -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0 -27.0

SAF dB 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lmax dB 73.1 72.7 70.7 65.1 66.5 61.8 61.5 54.1 55.9 58.2 32.7 30.4 43.8 39.3 38.0 39.9 40.0 30.7 31.1

Lmax dBA 36.6

Total Prediction Noise level

Lmax dBA 39

Leq,30min (day) dBA 31

Leq,30min (night) dBA 28

Leq,24hr dBA 29

Horizontal Setback (m) Speed (km/h)

Horizontal Setback (m) Speed (km/h)

1/3 Octave Band Center Frequency

26

Block R, Wing Fu Building, Whampoa Estate Up Track Chainage

Down Track Chainage Vertical Distance (m)

Vertical Distance (m)

Note: -999 for FDL means the level is negligible 
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Specification of Drill-rig 

Employed in WIL and KTE 

 



 

 

Table B. Specification of Drill-rig Employed in WIL and KTE 

Item Specification 

Carrier Model BOOMER 352 

Hydraulic Drill Model COP1238ME 

Energy per blow 300J 

Blow Frequency 40 - 60Hz 

Drill Weight 151kg 

Impact Power 15kW 

Rotation Torque 500Nm 

Rotation Speed 0-300rpm (0-5Hz) 

Rotation Power 2.50kW 
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Table C.  Equipments Employed in Vibration Measurements and Hammer Impact Test 

Item Model Qty. 

Vibration Analyzer SVAN 958 1 

Accelerometer  PCB 393A03 4 

Handheld Vibration Calibrator IMI 699A02 1 

Force Transducer (Load Cell) Futek LCM550 1 

 

  



 

Calibration Certificates for the Measurements at NSR12 

 



 



 



 



 



 

 



 



 



 



 

 



 

 



 

Calibration Certificates for the Measurement and Test at NSR14 and NSR26 

 



 

 



 



 



 



 



 



 

 



 



 

 



 

 



 

 



 

 


