Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 75 75
Assessed Floor 1 Down Track 0 75 75
Item: 1

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D064 15 67 75[1]
Down Track D064 15 67 75[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 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 35.0
CCF dB YIN 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10°in/sec 37.8 433 414 367 301 312 244 268 233 21.9 29.9 343 349 414 296
Down Track Calculation
FDL dBre 1 Ib/in®® 38.0 42.0 41.0 39.0 38.0 420 45.0 46.0 46.0 42.0 41.0 40.0 37.0 38.0 35.0
CCF dB YIN 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.8 433 414 367 301 312 244 268 233 219 299 343 349 414 296
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.8 46.3 44.4 39.7 331 342 274 298 263 249 329 373 379 444 326
BCF dB Y/N
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 1.0 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 62.3 60.4 55.7 489 49.6 42.6 448 411 389 459 49.3 489 551 433
Predicted Noise Level Oct, dB 65.0 52.7 471 53.0 55.4
Lmax dB(A)| 52.7
Leq,30mins dB(A)| 39.5
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D049 19 60 302[1]
Down Track D049 19 60 297[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up 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 Y/N 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10in/sec 37.3 428 409 36.2 296 30.7 239 263 228 214 294 338 344 409 291
Down Track Calculation

FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36.5 375 345
CCF dB Y/N 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 362 296 307 239 263 228 214 294 338 344 409 29.1
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 40.3 458 439 392 326 33.7 269 293 258 244 324 36.8 374 439 321
BCF dB Y/N

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 1.0 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 61.8 59.9 55.2 48.4 491 421 443 40.6 384 454 48.8 484 546 4238
Predicted Noise Level Oct, dB 64.5 52.3 46.6 52.6 54.9
Lmax dB(A)| 52.3

Leq,30mins dB(A)| 39.3

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 3
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 114[1]
Down Track D028 22 44 112[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up 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 Y/N 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10in/sec 37.3 428 409 36.2 296 30.7 239 263 228 214 294 338 344 409 291
Down Track Calculation

FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36.5 375 345
CCF dB Y/N 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 362 296 307 239 263 228 214 294 338 344 409 29.1
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 40.3 458 439 392 326 33.7 269 293 258 244 324 36.8 374 439 321
BCF dB Y/N

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 1.0 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 61.8 59.9 55.2 48.4 491 421 443 40.6 384 454 48.8 484 546 4238
Predicted Noise Level Oct, dB 64.5 52.3 46.6 52.6 54.9
Lmax dB(A)| 52.3

Leq,30mins dB(A)| 39.3

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 142[1]
Down Track D028 22 44 128[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 36.5 405 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB Y/N 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10in/sec 36.3 41.8 39.9 352 286 29.7 229 253 218 204 284 328 334 399 281
Down Track Calculation

FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB Y/N 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 36.3 41.8 399 352 286 297 229 253 218 204 284 328 334 399 281
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 39.3 448 429 382 316 327 259 283 248 234 314 358 364 429 311
BCF dB Y/N

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 1.0 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 60.8 58.9 54.2 47.4 481 411 433 39.6 374 444 478 474 536 4138
Predicted Noise Level Oct, dB 63.5 51.2 45.6 51.6 53.9
Lmax dB(A)| 51.2

Leq,30mins dB(A)| 38.8

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 90 kph
NSR Ref.: DIH-3-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Kwai Yuen House Up Track 5 35 35
Assessed Floor 1 Down Track 15 35 38
Item: 5

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 35[1]
Down Track D002 24 34 38[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up 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 YIN 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 10in/s*in®%/Ib 10 30 30 68 101 69 61 35 20 14 04 -01 00 -08 -37
Up Track Vib. Level dB re 10°in/sec 36.5 445 435 453 47.6 484 50.6 49.0 47.5 42.9 40.9 394 365 367 30.9
Down Track Calculation
FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 365 375 345
CCF dB YIN 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®%/Ib 40 -02 05 43 73 24 12 -15 -44 -58 -48 -55 50 -82 -11.7
Down Track Vib. Level |dB re 10 in/sec 336 413 41.0 428 448 439 457 440 411 357 358 340 315 293 229
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.3 46.2 454 472 494 497 518 50.2 484 43.7 421 405 37.7 374 315
BCF dB Y/N
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 1.0 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 62.2 614 63.2 652 651 67.0 65.2 63.2 57.7 551 52.5 48.7 481 422
Predicted Noise Level Oct, dB 67.1 70.7 67.8 57.6 49.1
Lmax dB(A)| 54.6
Leg,30mins dB(A)| 41.7
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 6

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 71[1]
Down Track D028 22 44 67[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 36.5 405 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB YIN 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10%in/sec 363 418 39.9 352 286 207 229 253 21.8 204 284 32.8 334 399 28.1
Down Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB YIN 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 36.3 41.8 399 352 286 297 229 253 218 204 284 328 334 399 281
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.3 448 429 382 316 327 259 283 248 234 314 358 364 429 311
BCF dB Y/N
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 1.0 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 60.8 58.9 54.2 47.4 481 411 433 39.6 374 444 478 474 536 4138
Predicted Noise Level Oct, dB 63.5 51.2 45.6 51.6 53.9
Lmax dB(A)| 51.2
Leq,30mins dB(A)| 38.8
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D064 15 67 221[1]
Down Track D064 15 67 207[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up 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 Y/N 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10in/sec 37.3 428 409 36.2 296 30.7 239 263 228 214 294 338 344 409 291
Down Track Calculation

FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36.5 375 345
CCF dB Y/N 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -20.1 -11.1 -57 -2.1 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 362 296 307 239 263 228 214 294 338 344 409 29.1
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 40.3 458 439 392 326 33.7 269 293 258 244 324 36.8 374 439 321
BCF dB Y/N

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 1.0 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 61.8 59.9 55.2 48.4 491 421 443 40.6 384 454 48.8 484 546 4238
Predicted Noise Level Oct, dB 64.5 52.3 46.6 52.6 54.9
Lmax dB(A)| 52.3

Leq,30mins dB(A)| 39.3

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 8
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D064 15 67 150[1]
Down Track D064 15 67 137[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up 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 Y/N 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 -54
Up Track Vib. Level dB re 10 in/sec 37.3 428 409 36.2 29.6 30.7 23.9 263 228 214 294 338 344 409 29.1
Down Track Calculation

FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36.5 375 345
CCF dB Y/N 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®%/Ib 02 13 04 -23 -79 -10.8 -20.6 -19.2 -22.7 -20.1 -111 57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 362 296 307 239 263 228 214 294 338 344 409 29.1
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 40.3 458 439 39.2 326 33.7 269 293 258 244 324 36.8 374 439 321
BCF dB Y/N 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 58.3 63.8 61.9 57.2 50.4 51.1 441 46.3 426 404 47.4 50.8 50.4 56.6 443
Predicted Noise Level Oct, dB 66.5 54.3 48.6 54.6 56.9
Lmax dB(A)| 54.3

Leq,30mins dB(A) 44[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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 80 kph
NSR Ref.: DIH-5-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Rainbow Home Up Track 60 35 69
Assessed Floor 0 Down Track 25 35 43
Item: 9
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 69[1]
Down Track D002 24 34 43[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 36.5 405 395 375 36.5 40.5 435 445 445 405 395 385 355 365 335
CCF dB Y/N 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 10in/s*in®%/Ib -9.0 -9.8 -13.7 -15.2 -8.6 -18.7 -20.2 -11.6 -24.0 -23.5 -21.3 -13.0 -15.4 -149 -16.6
Up Track Vib. Level dB re 10 in/sec 275 30.7 258 223 279 218 233 329 205 17.0 182 255 201 216 16.9
Down Track Calculation

FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB YIN 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 10in/s*in®%/Ib 55 17 15 25 46 -11 -30 -45 -89 -10.7 -89 -73 -6.0 -96 -1238
Down Track Vib. Level |dB re 10 in/sec 31.0 38.8 380 40.0 41.0 394 405 400 356 298 30.6 31.2 295 269 207
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 326 395 382 40.1 413 39.5 406 40.8 357 30.1 30.9 322 30.0 28.0 222
BCF dB YIN 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 50.6 57.5 56.2 58.1 59.1 56.9 57.8 57.8 52.5 46.1 459 46.2 43.0 40.7 349
Predicted Noise Level Oct, dB 62.1 62.8 59.1 50.0 4.7
Lmax dB(A)| 46.3

Leq,30mins dB(A)| 33.9

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 80 kph
NSR Ref.: DIH-5-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises Up Track 45 30 54
Assessed Floor 1 Down Track 10 30 32
Item: 10

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 54[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 36.5 405 395 375 36.5 405 435 445 445 405 395 385 355 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 0
LSR dB re 10in/s*in®%/Ib 20 -20 -55 -58 -13 -104 -122 -6.6 -21.3 -22.1 -14.0 -10.8 -12.5 -12.2 -15.1
Up Track Vib. Level dB re 10%in/sec 385 385 340 317 352 301 313 37.9 232 184 255 27.7 230 243 184
Down Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 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 0
LSR dB re 10%in/s*in®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 450 436 450 461 453 416 47.0 458 386 269 322 315 289 267 227
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 459 448 453 46.3 457 419 471 464 387 27.5 33.0 33.0 299 287 241
BCF dB YIN
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 1.0 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| 61.9 60.8 61.3 62.3 61.5 57.3 62.3 61.4 535 415 46.0 450 409 394 3438
Predicted Noise Level Oct, dB 66.3 65.6 62.1 49.3 40.7
Lmax dB(A)| 47.6
Leq,30mins 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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 110 40 117
Assessed Floor 0 Down Track 85 40 94
Item: 11
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 117[1]
Down Track D018 28 40 94[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 36.5 405 395 375 36.5 405 435 445 445 405 395 385 355 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 0
LSR dB re 10in/s*in®%/Ib 1.3 -47 -51 -71 -42 -70 -25 -16.1 -14.8 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Up Track Vib. Level dB re 10°in/sec 37.8 358 34.4 304 32.3 335 41.0 284 29.7 24.9 20.3 255 217 17.7 157
Down Track Calculation
FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 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 0
LSR dB re 10%in/s*in®%/Ib 13 -47 -51 -71 42 -70 -25 -16.1 -148 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Down Track Vib. Level |dB re 10 in/sec 37.8 358 344 304 323 335 41.0 284 297 249 203 255 217 177 157
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.8 38.8 37.4 334 353 36.5 440 314 327 279 233 285 247 207 187
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 56.8 554 51.4 531 539 61.2 48.4 49.5 439 38.3 425 37.7 334 314
Predicted Noise Level Oct, dB 59.8 62.5 52.6 44.8 35.5
Lmax dB(A)| 43.1
Leg,30mins 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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 5 30 30
Assessed Floor 1 Down Track 5 30 30
Item: 12

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 30[1]
Down Track D002 24 20 30[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YIN 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 10in/s*in®%/Ib 91 48 70 91 92 25 42 25 -46 -116 -58 -64 -62 -93 -104
Up Track Vib. Level dB re 10°in/sec 461 459 471 47.1 462 435 48.2 475 405 294 34.3 327 29.8 27.8 23.6
Down Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YIN 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®%/Ib 9.1 48 70 91 92 25 42 25 -46 -116 -58 -64 -62 -93 -104
Down Track Vib. Level |dB re 10 in/sec 461 459 471 474 462 435 482 475 405 294 343 327 298 278 236
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 49.1 489 50.1 50.1 49.2 46.5 512 505 435 324 373 357 328 308 26.6
BCF dB Y/N
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 1.0 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| 65.1 649 66.1 66.1 650 619 66.4 655 583 46.4 50.3 47.7 43.8 415 373
Predicted Noise Level Oct, dB 70.5 69.6 66.3 52.8 429
Lmax dB(A)| 51.5
Leq,30mins dB(A)| 38.8
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 14 40 42
Assessed Floor 4 Down Track 58 40 70
Item: 13
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 42[1]
Down Track D018 28 40 70[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 39 10 08 13 29 10 24 -25 -37 -26 17 46 58 72 92
Up Track Vib. Level dB re 10 in/sec 38.0 39.1 37.8 36.4 36.9 39.1 434 396 383 355 38.8 406 388 412 403
Down Track Calculation

FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 22 -33 -38 -56 -28 -57 -1.9 -143 -132 -14.1 -17.5 -11.4 -123 -171 -16.2
Down Track Vib. Level |dB re 10 in/sec 36.3 347 332 294 312 323 391 27.8 288 239 195 246 207 170 14.8
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 40.2 404 391 37.2 379 399 448 39.8 38.8 358 38.8 40.7 389 412 403
BCF dB Y/N 0

BVR-up dB Floor 4 -8 8 -8 -8 -8 -8 -8 8 8 -8 -8 -8 -8 -8 -8
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 1/3 Oct, dB| 50.2 50.4 49.1 47.2 47.7 49.3 54.0 48.8 47.6 43.8 458 46.7 439 459 450
Predicted Noise Level Oct, dB 53.9 55.9 52.0 50.4 48.5
Lmax dB(A)| 47.5

Leq,30mins dB(A)| 34.8

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 10 40 41
Assessed Floor 4 Down Track 48 40 62
Item: 14

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 41[1]
Down Track D018 28 40 62[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 40 15 11 25 40 30 37 08 -09 -09 43 66 77 90 104
Up Track Vib. Level dB re 10%in/sec 380 395 382 375 381 41.0 44.8 428 411 37.1 41.3 427 407 430 414
Down Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 29 -23 -29 46 -18 -47 -15 -129 -121 -13.0 -16.3 -10.2 -11.2 -15.8 -15.0
Down Track Vib. Level |dB re 10 in/sec 37.0 35.7 34.1 305 322 333 395 29.1 299 250 20.7 258 218 18.2 16.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.5 41.0 39.6 38.3 39.1 417 459 430 414 374 413 427 408 430 414
BCF dB Y/N 0
BVR-up dB Floor 4 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 50.5 51.0 49.6 48.3 489 511 551 52.0 50.2 454 48.3 48.7 458 47.7 46.1
Predicted Noise Level Oct, dB 54.5 57.2 54.7 52.6 50.0
Lmax dB(A)| 49.2
Leq,30mins dB(A)| 36.5
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 118[1]
Down Track D002 24 20 164[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 450 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 30.0 30.8 247 19.7 259 16,5 215 303 164 11.1 196 21.7 16.0 186 126
Down Track Calculation

FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB YIN 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 0

LSR dB re 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 30.0 30.8 247 19.7 259 16.5 215 303 164 111 19.6 21.7 16.0 18.6 12.6
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 33.0 33.8 277 227 289 195 245 333 194 141 226 247 190 216 156
BCF dB YIN 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 51.0 51.8 45.7 40.7 46.7 369 41.7 50.3 36.2 30.1 37.6 38.7 32.0 34.3 283
Predicted Noise Level Oct, dB 53.1 48.3 50.5 4.7 35.3
Lmax dB(A)] 37.4

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 16
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 121[1]
Down Track D002 24 20 158[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 36.5 405 395 375 36.5 40.5 435 445 445 405 395 385 355 365 335
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 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 295 30.3 242 192 254 16.0 210 29.8 159 106 19.1 212 155 181 121
Down Track Calculation

FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
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 -3 3 -3 -3 -3 -3 3 3 3 -3 3 3 -3 -3 -3
TOC dB Type 0

LSR dB re 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 29.5 30.3 242 192 254 16.0 21.0 298 159 10.6 19.1 21.2 155 181 121
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 325 333 272 222 284 19.0 240 328 189 13.6 221 242 185 211 151
BCF dB YIN 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 50.5 51.3 45.2 40.2 46.2 364 41.2 498 357 29.6 37.1 38.2 315 33.8 2738
Predicted Noise Level Oct, dB 52.5 41.7 50.0 41.2 34.8
Lmax dB(A)| 36.8

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 160 25 162
Assessed Floor 1 Down Track 188 25 190
Item: 17
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 162[1]
Down Track D002 24 20 190[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 36.5 405 395 375 36.5 40.5 435 445 445 405 395 385 355 365 335
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 295 30.3 242 192 254 16.0 210 29.8 159 106 19.1 212 155 181 121
Down Track Calculation

FDL dBre 1 Ib/in®® 36.5 40.5 395 375 36.5 405 435 445 445 405 395 385 355 36.5 335
CCF dB YIN 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 0

LSR dB re 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 29.5 30.3 242 192 254 16.0 21.0 298 159 10.6 19.1 21.2 155 181 121
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 325 333 272 222 284 19.0 240 328 189 13.6 221 242 185 211 151
BCF dB YIN

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 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 1/3 Oct, dB| 48.5 49.3 43.2 38.2 44.2 344 39.2 478 33.7 27.6 351 36.2 295 31.8 2538
Predicted Noise Level Oct, dB 50.5 45.7 48.0 39.2 32.8
Lmax dB(A)| 34.8

Leq,30mins dB(A)| 22.4

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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 18

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 79[1]
Down Track D002 24 20 65[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 29.3 33.3 323 30.3 293 333 363 37.3 37.3 333 323 31.3 283 293 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
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10in/sec 20.3 211 150 100 162 68 118 206 6.7 14 99 120 6.3 8.9 29
Down Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 323 30.3 293 333 36.3 37.3 37.3 333 323 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 0
LSR dB re 10%in/s*in®%/Ib -1.7 -48 96 -133 -6.3 -169 -16.4 -9.1 -234 -246 -156 -123 -14.7 -13.6 -16.6
Down Track Vib. Level |dB re 10 in/sec 226 235 178 120 180 114 149 232 89 37 118 140 8.6 10.8 4.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 246 255 19.6 142 202 127 166 251 110 57 139 16.1 106 129 6.9
BCF dB YIN
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 1.0 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| 40.6 415 356 30.2 36.0 281 31.8 40.1 258 19.7 269 281 21.6 236 17.6
Predicted Noise Level Oct, dB 42.7 37.9 40.3 311 24.6
Lmax dB(A)| 26.9
Leq,30mins 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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 19
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 197[1]
Down Track D002 24 20 182[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 332 37.2 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 242 250 189 139 20.1 10.7 157 245 106 53 13.8 159 102 128 6.8
Down Track Calculation

FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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 0

LSR dB re 10in/s*in®%/Ib -40 -7.2 -123-153 -8.1 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 242 250 189 139 201 10.7 157 245 106 53 138 159 102 128 6.8
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 273 281 220 17.0 232 13.8 188 276 137 84 169 19.0 133 159 9.9
BCF dB YIN 0

BVR-up dB Floor 5 -0 -10 -10 -10 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
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 1/3 Oct, dB| 35.3 36.1 30.0 25.0 31.0 21.2 26.0 34.6 20.5 144 219 23.0 16.3 186 12.6
Predicted Noise Level Oct, dB 37.3 325 34.8 25.9 19.6
Lmax dB(A)| 21.6

Leq,30mins 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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.

G:\env\project\25445\reports\EIA Report\Final EIA Report (September 2011)\Appendices\Section 9\Appendix 9.2&9.3&9.6_Operational Groundborne Noise Calculation.xIsx

9/30/2011



Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 20
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 182[1]
Down Track D002 24 20 163[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
CCF dB Y/N 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 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 225 233 172 122 184 90 140 228 89 36 121 142 85 111 51
Down Track Calculation

FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YIN 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 0

LSR dB re 10in/s*in®%/Ib -40 -7.2 -123-153 -8.1 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 225 233 172 122 184 9.0 140 228 89 36 121 142 8.5 111 5.1
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 255 26.3 20.2 152 214 120 170 258 119 6.6 151 17.2 115 141 8.1
BCF dB YIN 0

BVR-up dB Floor 5 -0 -10 -10 -10 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
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 1/3 Oct, dB| 33.5 34.3 28.2 23.2 29.2 194 242 328 18.7 126 201 21.2 145 168 10.8
Predicted Noise Level Oct, dB 35.5 30.7 33.0 24.2 17.9
Lmax dB(A)| 19.8

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 162[1]
Down Track D002 24 20 202[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 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 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10in/sec 30.0 30.8 24.7 19.7 259 16,5 215 303 164 11.1 196 21.7 16.0 186 126
Down Track Calculation
FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 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 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 30.0 30.8 247 19.7 259 16.5 215 303 164 111 19.6 21.7 16.0 18.6 12.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 33.0 33.8 27.7 227 289 195 245 333 194 141 226 247 190 216 156
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 51.0 51.8 45.7 40.7 46.7 369 41.7 50.3 36.2 30.1 37.6 38.7 32.0 34.3 283
Predicted Noise Level Oct, dB 53.1 48.3 50.5 4.7 35.3
Lmax dB(A)] 37.4
Leg,30mins dB(A)|28[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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 45 25 51
Assessed Floor 1 Down Track 60 25 65
Item: 22

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 51[1]
Down Track D002 24 20 65[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 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
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib 36 -10 -38 -11 16 -76 -105 -6.1 -20.8 -21.3 -13.6 -10.6 -12.0 -12.1 -14.9
Up Track Vib. Level dB re 10in/sec 376 37.0 332 339 356 304 305 359 212 16.7 234 254 210 219 1641
Down 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 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
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®%/Ib -1.7 -48 96 -133 -6.3 -169 -16.4 -9.1 -234 -246 -156 -123 -14.7 -13.6 -16.6
Down Track Vib. Level |dB re 10 in/sec 323 33.2 275 21.7 277 211 246 329 186 134 214 23.7 183 204 144
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.7 385 343 341 36.3 309 315 37.7 23.1 184 255 276 229 242 184
BCF dB YIN
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 1.0 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 54.5 50.3 50.1 521 46.3 46.7 52.7 379 324 38.5 39.6 339 349 29.1
Predicted Noise Level Oct, dB 56.9 54.0 52.9 42.7 35.9
Lmax dB(A)| 39.0
Leq,30mins dB(A)| 27.8
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 35 25 43
Assessed Floor 1 Down Track 50 25 56
Item: 23

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 43[1]
Down Track D002 24 20 56[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 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 YIN 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 10in/s*in®%/Ib 60 06 -05 51 58 -33 -46 -44 -184 -19.6 -12.7 -10.0 -9.8 -11.5 -13.6
Up Track Vib. Level dB re 10°in/sec 40.0 38.6 365 40.1 39.8 347 364 37.6 23.6 184 24.3 26.0 232 225 174
Down 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 34.0 31.0
CCF dB YIN 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®%/Ib 09 -27 -66 -89 -32 -122 -134 -70 -21.6 -22.6 -14.2 -11.0 -128 -123 -15.2
Down Track Vib. Level |dB re 10 in/sec 349 353 304 261 308 258 27.6 350 204 154 228 250 202 217 158
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 412 403 374 402 403 352 369 395 253 20.2 26.6 285 249 251 197
BCF dB Y/N
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 1.0 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| 57.2 56.3 53.4 56.2 56.1 50.6 52.1 54.5 40.1 34.2 39.6 40.5 359 358 304
Predicted Noise Level Oct, dB 60.3 58.4 54.7 43.9 36.9
Lmax dB(A)| 40.8
Leq,30mins dB(A)| 29.6
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 25 177
Assessed Floor 1 Down Track 185 25 187
Item: 24
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 177[1]
Down Track D002 24 20 187[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 34.0 38.0 37.0 350 34.0 38.0 41.0 420 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB Y/N 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 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 30.0 30.8 247 19.7 259 16,5 215 303 164 11.1 196 21.7 16.0 186 126
Down 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 34.0 31.0
CCF dB YIN 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 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 30.0 30.8 247 19.7 259 16.5 215 303 164 111 19.6 21.7 16.0 18.6 12.6
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 33.0 33.8 277 227 289 195 245 333 194 141 226 247 190 216 156
BCF dB YIN

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 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 1/3 Oct, dB| 49.0 49.8 43.7 38.7 44.7 349 39.7 483 342 281 356 36.7 30.0 323 263
Predicted Noise Level Oct, dB 51.0 46.2 48.5 39.7 33.3
Lmax dB(A)| 35.3

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 25 147
Assessed Floor 1 Down Track 160 25 162
Item: 25
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 147[1]
Down Track D002 24 20 162[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 34.0 38.0 37.0 350 34.0 38.0 41.0 420 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
TCF dB -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type 0

LSR dB re 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 250 25.8 19.7 147 209 115 165 253 114 6.1 146 16.7 110 136 7.6
Down 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 34.0 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 0

LSR dB re 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 25.0 258 19.7 147 209 115 165 253 114 6.1 146 16.7 11.0 136 7.6
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 28.0 28.8 227 17.7 239 145 195 283 144 91 176 19.7 140 166 106
BCF dB YIN

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 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 1/3 Oct, dB| 44.0 44.8 38.7 33.7 39.7 299 347 433 29.2 231 30.6 31.7 25.0 27.3 213
Predicted Noise Level Oct, dB 46.0 41.2 43.5 34.7 28.3
Lmax dB(A)| 30.3

Leg,30mins dB(A)|<20[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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 40 25 47
Assessed Floor 1 Down Track 50 25 56
Item: 26
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 47[1]
Down Track D002 24 20 56[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB Y/N 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 10in/s*in®%/Ib 51 -01 -19 3.0 43 -50 -7.8 -53 -19.7 -20.4 -13.2 -10.3 -11.0 -11.8 -14.3
Up Track Vib. Level dB re 10°in/sec 38.4 37.2 343 37.3 37.6 323 324 360 21.5 16.8 23.1 249 212 214 159
Down Track Calculation

FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB Y/N 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®%/Ib 09 -27 -66 -89 -32 -122 -134 -70 -21.6 -22.6 -14.2 -11.0 -128 -123 -15.2
Down Track Vib. Level |dB re 10 in/sec 341 346 29.6 254 30.0 251 269 342 19.6 14.7 221 243 194 209 15.0
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 39.8 39.1 356 375 383 33.0 335 382 237 189 256 276 234 242 185
BCF dB Y/N

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 1.0 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| 55.8 55.1 51.6 53.5 54.1 484 48.7 53.2 385 329 38.6 39.6 344 349 29.2
Predicted Noise Level Oct, dB 58.4 56.0 53.4 42.8 35.9
Lmax dB(A)| 39.4

Leq,30mins 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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 25 51
Assessed Floor 1 Down Track 60 25 65
Item: 27

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 51[1]
Down Track D002 24 20 65[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 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
TCF dB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib 36 -10 -38 -11 16 -76 -105 -6.1 -20.8 -21.3 -13.6 -10.6 -12.0 -12.1 -14.9
Up Track Vib. Level dB re 10in/sec 376 37.0 332 339 356 304 305 359 212 16.7 234 254 210 219 1641
Down 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 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
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®%/Ib -1.7 -48 96 -133 -6.3 -169 -16.4 -9.1 -234 -246 -156 -123 -14.7 -13.6 -16.6
Down Track Vib. Level |dB re 10 in/sec 323 33.2 275 21.7 277 211 246 329 186 134 214 23.7 183 204 144
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.7 385 343 341 36.3 309 315 37.7 23.1 184 255 276 229 242 184
BCF dB YIN
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 1.0 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 54.5 50.3 50.1 521 46.3 46.7 52.7 379 324 38.5 39.6 339 349 29.1
Predicted Noise Level Oct, dB 56.9 54.0 52.9 42.7 35.9
Lmax dB(A)| 39.0
Leq,30mins dB(A)| 27.8
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 28
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 103[1]
Down Track D002 24 20 89[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 34.0 38.0 37.0 350 34.0 38.0 41.0 420 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB Y/N 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 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 30.0 30.8 247 19.7 259 16,5 215 303 164 11.1 196 21.7 16.0 186 126
Down 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 34.0 31.0
CCF dB YIN 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 10in/s*in®%/Ib 40 -7.2 -123 -15.3 -81 -21.5 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10®in/sec 30.0 30.8 247 19.7 259 16.5 215 303 164 111 19.6 21.7 16.0 18.6 12.6
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 33.0 33.8 277 227 289 195 245 333 194 141 226 247 190 216 156
BCF dB YIN 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 51.0 51.8 45.7 40.7 46.7 369 41.7 50.3 36.2 30.1 37.6 38.7 32.0 34.3 283
Predicted Noise Level Oct, dB 53.0 48.2 50.5 4.7 35.3
Lmax dB(A)| 37.3

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 29
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 79[1]
Down Track D002 24 20 70[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®® 332 37.2 362 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB Y/N 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 10in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10 in/sec 29.2 30.0 239 189 251 157 20.7 295 156 10.3 18.8 20.9 152 178 11.8
Down Track Calculation

FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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 10in/s*in®%/Ib -27 -59 -10.8 -14.2 -71 -19.0 -17.8 -10.3 -24.4 -25.6 -16.4 -13.2 -15.7 -144 -174
Down Track Vib. Level |dB re 10®in/sec 30.5 31.3 254 200 26.1 18.2 224 310 16.8 116 19.8 22.0 16.5 18.8 128
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 329 338 27.8 225 28.7 20.2 247 333 193 14.0 224 245 189 214 154
BCF dB YIN 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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 1/3 Oct, dB| 50.9 51.8 45.8 40.5 46.5 376 419 50.3 36.1 30.0 374 38.5 319 341 28.1
Predicted Noise Level Oct, dB 53.0 48.2 50.5 4.5 35.1
Lmax dB(A)| 37.2

Leq,30mins dB(A)| 26.4

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 35 41
Assessed Floor 0 Down Track 35 35 49
Item: 30
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 41[1]
Down Track D002 24 34 49[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 10in/s*in®%/Ib -50 -10 -06 33 56 02 -16 -34 -70 -89 -68 -66 -55 -9.0 -124
Up Track Vib. Level dB re 10°in/sec 321 401 394 413 42.6 412 424 416 38.0 321 33.2 325 30.6 28.0 21.7
Down Track Calculation

FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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®%/Ib 64 -44 47 -03 16 44 61 -72 -145 -150-16.0 -96 -85 -11.4 -141
Down Track Vib. Level |dB re 10 in/sec 30.6 36.7 353 37.8 38.7 36.6 38.0 378 30.5 26.1 24.0 294 275 256 199
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 344 417 40.8 429 441 425 438 43.1 387 33.1 33.7 342 323 30.0 239
BCF dB Y/N 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 52.4 59.7 58.8 609 619 59.9 61.0 60.1 55.5 49.1 48.7 48.2 453 427 36.6
Predicted Noise Level Oct, dB 64.7 65.8 61.7 52.4 43.6
Lmax dB(A)| 48.8

Leq,30mins dB(A)| 36.1

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 15 30 34
Assessed Floor 0 Down Track 50 30 58
Item: 31
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 34[1]
Down Track D002 24 20 58[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 10in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Up Track Vib. Level dB re 10°in/sec 451 43.6 442 46.2 454 414 46.1 450 36.0 259 31.3 31.3 289 26.8 22.6
Down Track Calculation

FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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®%/Ib -0.2 -33 -78 -120 -52 -140 -145 -74 -220 -231 -144 -11.1 -13.2 -124 -154
Down Track Vib. Level |dB re 10 in/sec 36.8 37.7 322 260 318 27.0 295 376 23.0 179 25.6 27.9 228 246 18.6
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 457 446 445 462 456 415 46.2 457 36.2 26.6 323 329 298 289 241
BCF dB Y/N 0

BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 63.7 62.6 625 64.2 63.4 589 634 62.7 53.0 426 47.3 469 428 416 36.8
Predicted Noise Level Oct, dB 68.0 67.1 63.2 50.9 42.8
Lmax dB(A)| 48.9

Leq,30mins dB(A)| 36.2

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

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 25 40 47
Assessed Floor 1 Down Track 30 40 50
Item: 32
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 47[1]
Down Track D018 28 40 50[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500

Up Track Calculation

FDL dB re 1 Ib/in®? 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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 10in/s*in®%/Ib 31 -08 -15 -30 -07 -34 -0.3 -10.8 -106 -10.8 -8.9 -59 -24 -1.7 42
Up Track Vib. Level dB re 10in/sec 40.1 40.2 38.5 35.0 36.3 37.6 43.7 342 344 30.2 31.1 33.1 336 353 382
Down Track Calculation

FDL dBre 1 Ib/in®® 37.0 41.0 40.0 38.0 37.0 41.0 44.0 450 45.0 41.0 40.0 39.0 36.0 37.0 34.0
CCF dB Y/N 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®%/Ib 33 -12 -20 -36 -12 -40 -09 -11.7 -112 -11.7 -118 -85 -76 -74 -52
Down Track Vib. Level |dB re 10 in/sec 40.3 39.9 38.0 344 358 37.0 431 33.3 338 293 283 306 285 296 289
Total of Up and Down Tracks Calculation

Total Vibration Level Outside Building 432 431 413 37.7 391 403 464 36.8 371 328 329 350 348 364 387
BCF dB Y/N

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 1.0 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| 59.2 59.1 57.3 53.7 549 557 61.6 51.8 51.9 46.8 459 47.0 458 471 494
Predicted Noise Level Oct, dB 62.0 63.3 55.5 51.1 51.4
Lmax dB(A)| 50.4

Leq,30mins dB(A)| 37.7

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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi
(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 35 45 57
Assessed Floor 1 Down Track 37 45 58
Item: 33
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 57[1]
Down Track D028 22 44 58[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50 | 63 | 80 [100] 125160 200]250]315] 400 [ 500
Up 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 10in/s*in®%/Ib 05 16 08 -1.7 -74 -90 -16.8 -17.5-183 -17.1 9.0 -39 00 53 0.1
Up Track Vib. Level dB re 10in/sec 38.0 43.1 413 36.8 30.1 325 27.7 281 272 244 316 356 365 428 34.6
Down Track Calculation
FDL dBre 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
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®%/Ib 0.4 15 07 -18 -75 93 -174 -17.8 -190 -176 -93 -42 -04 50 -038
Down Track Vib. Level |dB re 10 in/sec 37.9 430 413 367 300 322 271 278 265 239 312 353 361 425 337
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.9 46.1 443 39.8 33.1 354 304 309 299 272 344 385 393 456 372
BCF dB YIN
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 1.0 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 62.1 60.3 55.8 48.9 50.8 456 459 44.7 41.2 474 50.5 50.3 56.3 47.9
Predicted Noise Level Oct, dB 64.9 53.7 49.1 54.4 56.9
6.444 17.4 209 21.2 18.7 24.58 23.1 26.8 28.6 27.8 36.5 41.9 43.7 52.146 44.7
4409 54.7 123 131 73.5 287.4 205 481 721 601 4458 #HHH: #HHH 163909 #HHH
Lmax dB(A)| 54.3
Leg,30mins dB(A)| 41.3
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 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] Leg,30mins = Leg(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dBi

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 40 45 60
Assessed Floor 0 Down Track 55 45 71
Item: 34

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 60[1]
Down Track D028 22 44 71[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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 10in/s*in®%/Ib 01 14 06 -20 -7.7 -99 -18.7 -18.3 -20.5 -18.6 -10.0 -48 -1.1 43 -2.7
Up Track Vib. Level dB re 10°%in/sec 37.7 43.0 411 365 29.9 316 258 27.2 250 229 305 347 355 41.9 31.9
Down Track Calculation
FDL dBre 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
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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 362 296 307 239 263 228 214 294 338 344 409 29.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.5 459 440 394 328 342 280 298 271 252 33.0 37.3 38.0 444 337
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 58.5 63.9 62.0 57.4 50.6 51.6 452 46.8 439 41.2 48.0 51.3 51.0 571 46.4
Predicted Noise Level Oct, dB 66.6 54.6 49.3 55.1 57.5
Lmax dB(A)| 54.8
Leg,30mins dB(A)|45[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 35
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 105[1]
Down Track D028 22 44 92[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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 YIN 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 54
Up Track Vib. Level dB re 10in/sec 37.3 428 409 36.2 296 30.7 239 263 228 214 294 338 344 409 291
Down Track Calculation
FDL dBre 1 Ib/in®® 375 415 405 385 375 415 445 455 455 415 405 395 36.5 375 345
CCF dB YIN 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 37.3 428 409 36.2 29.6 30.7 239 263 228 214 294 33.8 344 409 291
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.3 458 439 392 326 33.7 269 293 258 244 324 36.8 374 439 321
BCF dB Y/N 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 63.8 61.9 57.2 50.4 51.1 441 46.3 426 404 47.4 50.8 50.4 56.6 443
Predicted Noise Level Oct, dB 66.5 54.3 48.6 54.6 56.9
Lmax dB(A)| 54.3
Leq,30mins dB(A) 44[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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 30 40 50
Assessed Floor 1 Down Track 40 40 57
Item: 36

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 50[1]
Down Track D018 28 40 57[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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 10in/s*in®%/Ib 33 -12 -20 -36 -1.2 -40 -09 -11.7 -11.2 -11.7 -11.8 -85 -76 -74 -52
Up Track Vib. Level dB re 10in/sec 40.8 40.3 38.5 349 36.3 375 43.6 338 343 29.8 28.8 31.1 289 30.1 293
Down Track Calculation
FDL dBre 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
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®%/Ib 32 -18 -25 41 15 -44 -13 -124 -11.7 -125 -149 9.7 -104 -134 -126
Down Track Vib. Level |dB re 10 in/sec 40.7 39.7 38.0 344 36.0 37.1 43.2 33.1 339 29.1 256 29.8 262 241 220
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 43.7 43.0 413 37.7 39.2 403 464 36.5 371 325 305 335 308 31.1 30.1
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 1.0 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| 59.7 59.0 57.3 53.7 55.0 557 61.6 51.5 51.9 46.5 43.5 455 418 41.8 403
Predicted Noise Level Oct, dB 62.0 63.3 55.3 48.6 44.3
Limax dB(A)| 46.4
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 37

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 89[1]
Down Track D018 28 40 103[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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®%/Ib 1.3 -47 -51 -71 -42 -70 -25 -16.1 -14.8 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Up Track Vib. Level dB re 10°%in/sec 38.8 36.8 354 31.4 33.3 345 420 294 30.7 259 213 265 227 187 16.7
Down Track Calculation
FDL dBre 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
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®%/Ib 13 -47 -51 -71 42 -70 -25 -16.1 -148 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Down Track Vib. Level |dB re 10 in/sec 38.8 36.8 354 314 333 345 420 294 307 259 213 265 227 187 16.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 418 39.8 384 344 36.3 375 450 324 337 289 243 295 257 217 197
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 57.8 56.4 524 541 549 62.2 494 50.5 449 39.3 43.5 38.7 344 324
Predicted Noise Level Oct, dB 60.9 63.5 53.7 45.9 36.6
Lmax dB(A)| 44.1
Leg,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 38
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 40 108[1]
Down Track D018 28 40 122[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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®%/Ib 1.3 -47 -51 -71 -42 -70 -25 -16.1 -14.8 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Up Track Vib. Level dB re 10°%in/sec 38.8 36.8 354 31.4 33.3 345 420 294 30.7 259 213 265 227 187 16.7
Down Track Calculation
FDL dBre 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
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®%/Ib 13 -47 -51 -71 42 -70 -25 -16.1 -148 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Down Track Vib. Level |dB re 10 in/sec 38.8 36.8 354 314 333 345 420 294 307 259 213 265 227 187 16.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 418 39.8 384 344 36.3 375 450 324 337 289 243 295 257 217 197
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 1.0 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 55.8 54.4 504 521 529 60.2 47.4 485 429 37.3 415 36.7 324 304
Predicted Noise Level Oct, dB 58.9 61.5 51.7 43.9 34.6
Lmax dB(A)| 42.1
Leq,30mins dB(A)| 29.2
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 35 35
Assessed Floor 1 Down Track 5 35 35
Item: 39

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 35[1]
Down Track D002 24 34 35[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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 10in/s*in®%/Ib 10 30 30 68 101 69 61 35 20 14 04 -01 00 -08 -37
Up Track Vib. Level dB re 10°%in/sec 36.5 445 435 453 47.6 484 50.6 49.0 47.5 42.9 40.9 394 365 367 30.9
Down Track Calculation
FDL dBre 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
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®%/Ib -0 30 30 68 101 69 61 35 20 14 04 -01 00 -08 -37
Down Track Vib. Level |dB re 10 in/sec 365 445 435 453 476 484 50.6 49.0 475 429 409 394 365 36.7 309
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 395 475 46.5 483 506 514 536 52.0 50.5 459 439 424 395 39.7 339
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 1.0 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| 55.5 63.5 62.5 64.3 66.4 66.8 68.8 67.0 65.3 59.9 56.9 54.4 50.5 504 44.6
Predicted Noise Level Oct, dB 68.3 72.3 69.7 59.4 51.4
Lmax dB(A)| 56.6
Leg,30mins dB(A)| 43.6
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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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

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 37[1]
Down Track D002 24 20 28[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib -36 01 08 47 78 31 21 -09 -36 -48 -41 -52 -49 -80 -114
Up Track Vib. Level dB re 10in/sec 289 36.6 36.4 38.2 404 396 416 396 37.0 317 314 294 26.7 246 181
Down Track Calculation
FDL dBre 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
TCF 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 97 66 86 96 96 39 49 37 -32 -97 42 57 -58 -88 -10.0
Down Track Vib. Level |dB re 10 in/sec 422 431 441 431 421 404 444 442 373 269 313 28.8 257 238 195
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 424 439 448 443 443 43.0 462 455 40.2 329 344 321 292 272 219
BCF dB YIN 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 1.0 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| 56.4 57.9 58.8 58.3 58.1 56.4 59.4 58.5 53.0 449 454 421 38.2 359 30.6
Predicted Noise Level Oct, dB 63.1 62.9 59.7 47.6 37.0
Lmax dB(A)| 45.3
Leq,30mins dB(A)| 32.4
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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: DIH-P2-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: TBA Up Track 75 20 78
Assessed Floor 2 Down Track 95 20 97
Item: 41

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 78[1]
Down Track D002 24 20 97[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10in/sec 26.3 271 21.0 16.0 222 128 178 266 127 7.4 159 180 123 149 89
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 263 271 210 16.0 222 128 178 26.6 127 7.4 159 18.0 123 149 89
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 29.3 301 24.0 19.0 252 158 20.8 296 157 104 189 21.0 153 179 119
BCF dB YIN 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 1.0 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| 43.3 441 38.0 33.0 39.0 29.2 34.0 426 285 224 299 31.0 243 26.6 20.6
Predicted Noise Level Oct, dB 45.4 40.6 429 34.0 27.6
Lmax dB(A)| 29.7
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 45 kph
NSR Ref.: DIH-P2-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: TBA Up Track 0 20 20
Assessed Floor 2 Down Track 0 20 20
Item: 42

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 20[1]
Down Track D002 24 20 20[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
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 0
LSR dB re 10°in/s*in®%/Ib 146 129 142 141 146 151 165 158 142 83 87 47 23 5.0 5.1
Up Track Vib. Level dB re 10in/sec 411 434 437 416 411 456 50.0 50.3 487 38.8 38.2 332 278 315 286
Down 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 0
LSR dB re 10%in/s*in®%/Ib 146 129 142 141 146 151 165 158 142 83 87 47 23 5.0 5.1
Down Track Vib. Level |dB re 10 in/sec 411 434 437 416 411 456 50.0 50.3 48.7 38.8 38.2 33.2 278 315 286
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 441 46.4 46.7 446 441 486 53.0 53.3 51.7 418 412 36.2 30.8 345 316
BCF dB YIN 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 1.0 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 60.4 60.7 58.6 57.9 62.0 66.2 66.3 64.5 53.8 52.2 46.2 39.8 43.2 403
Predicted Noise Level Oct, dB 64.8 68.1 68.7 53.4 45.0
Lmax dB(A)] 53.4
Leg,30mins dB(A)| 43.5
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 60 kph
NSR Ref.: DIH-P2-3 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: TBA Up Track 0 20 20
Assessed Floor 2 Down Track 0 20 20
Item: 43

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 20[1]
Down Track D002 24 20 20[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 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
TCF 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 146 129 142 141 146 151 165 158 142 83 87 47 23 5.0 5.1
Up Track Vib. Level dB re 10in/sec 436 459 46.2 441 436 481 525 528 51.2 413 40.7 357 303 340 311
Down 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 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
TCF 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 146 129 142 141 146 151 165 158 142 83 87 47 23 5.0 5.1
Down Track Vib. Level |dB re 10 in/sec 43.6 459 46.2 441 436 481 525 528 51.2 413 40.7 357 30.3 34.0 311
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.6 489 49.2 471 46.6 511 555 558 542 443 437 38.7 333 37.0 341
BCF dB YIN 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 1.0 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| 60.6 629 63.2 61.1 60.4 64.5 68.7 68.8 67.0 56.3 54.7 48.7 42.3 457 4238
Predicted Noise Level Oct, dB 67.3 70.6 71.2 55.9 47.5
Lmax dB(A)| 55.9
Leg,30mins dB(A)| 44.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 60 kph
NSR Ref.: DIH-P2-4 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: TBA Up Track 30 20 36
Assessed Floor 2 Down Track 45 20 49
Item: 44

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 36[1]
Down Track D002 24 20 49[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 76 21 29 77 79 -04 07 -14 -122 -16.6-102 -85 -7.7 -10.6 -12.0
Up Track Vib. Level dB re 10in/sec 36.6 35.1 349 37.7 369 326 36.7 356 248 164 218 225 203 184 14.0
Down 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 34.0 31.0
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 47 -04 -26 20 36 -58 -94 -57 -204 -20.8 -13.4 -10.5-11.6 -12.0 -14.7
Down Track Vib. Level |dB re 10 in/sec 33.7 326 294 320 326 272 266 313 16.6 122 18.6 205 164 17.0 113
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 384 37.0 36.0 38.8 383 33.7 371 369 254 17.8 235 246 218 20.8 159
BCF dB Y/N 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 1.0 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| 52.4 51.0 50.0 52.8 521 471 50.3 49.9 38.2 29.8 34.5 34.6 30.8 29.5 24.6
Predicted Noise Level Oct, dB 56.2 55.1 50.3 384 30.7
Lmax dB(A)| 36.2
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 17 92
Item: 45

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 76[1]
Down Track D018 28 15 92[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 29.3 33.3 323 30.3 293 333 363 37.3 37.3 333 323 313 283 293 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
TCF 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 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 50.1 521 459 372 290 299 281 273 239 21.0 192 201 17.0 149 117
Down Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 323 30.3 293 333 36.3 37.3 37.3 333 323 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 401 421 359 272 190 199 181 173 139 11.0 9.2 101 7.0 4.9 1.7
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 50.5 525 46.3 37.6 294 30.3 285 27.7 243 214 196 205 174 153 121
BCF dB YIN 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 1.0 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| 64.5 66.5 60.3 51.6 43.2 43.7 41.7 40.7 371 334 30.6 30.5 264 24.0 20.3
Predicted Noise Level Oct, dB 67.6 47.8 42.8 34.4 25.7
Lmax dB(A)| 31.9
Leq,30mins dB(A)| 23.1
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 50 kph
NSR Ref.: KAT-P1-2 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 17 92
Item: 46

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 76[1]
Down Track D018 28 15 92[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 432 452 39.0 30.3 221 23.0 212 204 17.0 141 123 13.2 101 8.0 4.8
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
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 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 53.2 55.2 49.0 40.3 321 33.0 312 304 27.0 241 223 232 201 18.0 148
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 53.6 55.6 494 40.7 325 334 316 308 274 245 227 236 205 184 152
BCF dB YIN 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 1.0 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| 67.6 69.6 63.4 54.7 46.3 46.8 44.8 438 40.2 36.5 33.7 33.6 29.5 271 239
Predicted Noise Level Oct, dB 70.7 50.8 459 375 28.8
Lmax dB(A)| 35.0
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 17 72
Item: 47

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 57[1]
Down Track D018 28 15 72[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10°in/s*in®%/Ib 179 156 100 43 -21 -61 -99 -123 -154 -142 -15.2 -12.6 -12.5 -159 -16.3
Up Track Vib. Level dB re 10in/sec 60.2 619 553 47.6 40.2 402 394 38.0 349 321 30.1 31.7 288 264 23.0
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 48.1 50.1 439 352 270 279 261 253 219 19.0 172 181 150 129 97
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.5 622 55.6 47.9 404 405 396 383 352 323 304 319 290 26.6 23.2
BCF dB YIN 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 1.0 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| 74.5 76.2 69.6 619 54.2 539 528 51.3 48.0 443 414 419 38.0 353 319
Predicted Noise Level Oct, dB 77.2 58.5 53.5 45,5 37.0
Lmax dB(A)| 42.6
Leq,30mins dB(A)| 30.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 17 67
Item: 48
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 81[1]
Down Track D018 28 15 67[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 455 475 413 326 244 253 235 227 193 164 146 155 124 103 7.1
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 165 144 91 27 -42 -76 -121 -141 -174 -16.3 -17.1 -15.0 -15.0 -18.2 -185
Down Track Vib. Level |dB re 10 in/sec 46.2 481 418 334 255 261 246 236 203 174 156 16.7 13.7 115 82
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 48.9 50.8 445 36.0 28.0 28.7 271 26.2 228 20.0 181 19.1 161 139 10.7
BCF dB Y/N 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 1.0 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| 62.9 64.8 585 50.0 41.8 421 40.3 39.2 356 32.0 29.1 291 251 226 194
Predicted Noise Level Oct, dB 65.9 46.2 4.3 329 24.3
Lmax dB(A)| 30.4
Leq,30mins 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 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] Leq,SOmins =

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 60 kph
NSR Ref.: KAT-P1-5 Horizontal Dist, m| Vertical 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: 49

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 18[1]
Down Track D018 28 15 26[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 20.7 20.8 205 211 193 138 112 89 54 16 30 65 42 72 64
Up Track Vib. Level dB re 10in/sec 51.7 55.8 545 53.1 50.3 48.8 492 479 444 36.6 37.0 395 342 382 344
Down Track Calculation
FDL dBre 1 Ib/in®® 34.0 38.0 37.0 350 34.0 38.0 41.0 42.0 420 38.0 37.0 36.0 33.0 340 31.0
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 194 193 179 183 125 25 -21 -53 -87 -60 -75 -24 -36 -29 -69
Down Track Vib. Level |dB re 10 in/sec 504 543 519 503 43.5 375 359 33.7 304 291 26.5 30.6 264 28.1 21.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 541 58.1 56.4 55.0 51.1 49.1 494 48.0 445 37.3 374 400 349 386 34.6
BCF dB Y/N 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 1.0 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| 68.1 721 704 69.0 649 625 62.6 61.0 57.3 49.3 48.4 50.0 43.9 47.3 433
Predicted Noise Level Oct, dB 75.5 68.3 62.8 52.8 48.8
Lmax dB(A)| 50.9
Leq,30mins dB(A)| 39.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 55 kph
NSR Ref.: KAT-P1-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Residential premises near Kai Tak Station Site 1| Up Track 180 15 181
Assessed Floor 2 Down Track 165 17 166
Item: 50
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 181[1]
Down Track D018 28 15 166[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 540 56.0 49.8 411 329 33.8 32.0 312 27.8 249 231 240 209 188 156
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
TCF 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 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 440 46.0 39.8 31.1 229 238 220 212 178 149 131 14.0 109 8.8 5.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 545 56.5 50.3 416 334 343 325 317 283 254 236 245 214 193 1641
BCF dB YIN 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 1.0 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| 68.5 70.5 64.3 55.6 47.2 47.7 457 447 411 374 346 345 304 280 2438
Predicted Noise Level Oct, dB 71.5 51.7 46.8 38.3 29.7
Lmax dB(A)| 35.8
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 15[1]
Down Track D018 28 15 17[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 359 399 389 36.9 359 399 429 439 439 399 389 379 349 359 329
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 211 212 209 215 204 158 16.0 144 109 48 71 93 7.2 10.7 12.0
Up Track Vib. Level dB re 10in/sec 52.0 56.1 54.8 534 51.3 50.7 53.9 53.3 49.8 39.7 41.0 422 371 416 399
Down Track Calculation
FDL dBre 1 Ib/in®® 35.9 399 389 369 359 399 429 439 439 399 389 379 349 359 329
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 209 210 207 213 198 148 136 116 81 32 50 79 57 9.0 9.2
Down Track Vib. Level |dB re 10 in/sec 51.8 56.0 54.6 53.3 50.8 49.7 51.6 506 47.1 38.1 39.0 40.8 35.7 39.9 371
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 549 59.1 57.7 564 541 53.3 559 552 517 42.0 431 446 395 439 418
BCF dB Y/N 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 1.0 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| 68.9 73.1 71.7 704 679 66.7 69.1 68.2 645 54.0 541 54.6 48.5 52.6 50.5
Predicted Noise Level Oct, dB 76.6 72.8 69.8 57.9 54.7
Lmax dB(A)| 56.8
Leg,30mins dB(A)| 44.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: TKW-1-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Parc 22 Up Track 85 15 86
Assessed Floor 1 Down Track 90 27 94
Item: 52

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 86[1]
Down Track D002 24 20 94[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 511 53.1 46.9 382 30.0 30.9 29.1 283 249 22.0 20.2 211 180 159 12.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 31.3 321 26.0 21.0 272 178 228 316 17.7 124 209 23.0 173 19.9 139
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 51.2 532 47.0 383 319 31.1 30.1 333 257 225 236 252 20.7 214 164
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 1.0 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 69.2 63.0 54.3 47.7 46.5 453 483 405 36.5 36.6 37.2 31.7 321 271
Predicted Noise Level Oct, dB 70.2 51.4 49.2 40.5 33.3
Lmax dB(A)| 37.1
Leq,30mins dB(A)| 25.3
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 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] Leq,SOmins

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: TKW-1-2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Sanford Mansion Up Track 95 15 96
Assessed Floor 1 Down Track 95 27 99
Item: 53

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 96[1]
Down Track D002 24 20 99[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 511 53.1 46.9 382 30.0 30.9 29.1 283 249 22.0 20.2 211 180 159 12.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 31.3 321 26.0 21.0 272 178 228 316 17.7 124 209 23.0 173 19.9 139
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 51.2 532 47.0 383 319 31.1 30.1 333 257 225 236 252 20.7 214 164
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 1.0 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 69.2 63.0 54.3 47.7 46.5 453 483 405 36.5 36.6 37.2 31.7 321 271
Predicted Noise Level Oct, dB 70.2 51.4 49.2 40.5 33.3
Lmax dB(A)| 37.1
Leq,30mins dB(A)| 25.3
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 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] Leq,SOmins

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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= Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 15 141
Assessed Floor 5 Down Track 140 27 143
Item: 54
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 141[1]
Down Track D002 24 20 143[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 511 53.1 46.9 382 30.0 30.9 29.1 283 249 22.0 20.2 211 180 159 12.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 31.3 321 26.0 21.0 272 178 228 316 17.7 124 209 23.0 173 19.9 139
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 51.2 532 47.0 383 319 31.1 30.1 333 257 225 236 252 20.7 214 164
BCF dB YIN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 59.2 61.2 55.0 46.3 39.7 385 37.3 40.3 325 285 28.6 29.2 23.7 241 191
Predicted Noise Level Oct, dB 62.2 43.4 41.2 325 25.3
Lmax dB(A)| 29.1
Leq,30mins 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 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] Leq,SOmins =

[6] Leq,30mins is based on train frequency of 6 trains per 30mins in each direction.
[7]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
(3dB(A) correction is added to L ¢4 30mins for leading and trailing effect for conservative approaches.)
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 15 141
Assessed Floor 5 Down Track 140 27 143
Item: 55
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 141[1]
Down Track D002 24 20 143[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 511 53.1 46.9 382 30.0 30.9 29.1 283 249 22.0 20.2 211 180 159 12.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 31.3 321 26.0 21.0 272 178 228 316 17.7 124 209 23.0 173 19.9 139
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 51.2 532 47.0 383 319 31.1 30.1 333 257 225 236 252 20.7 214 164
BCF dB YIN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 59.2 61.2 55.0 46.3 39.7 385 37.3 40.3 325 285 28.6 29.2 23.7 241 191
Predicted Noise Level Oct, dB 62.2 43.4 41.2 325 25.3
Lmax dB(A)| 29.1
Leq,30mins 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 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] Leq,SOmins =

[6] Leq,30mins is based on train frequency of 6 trains per 30mins in each direction.
[7]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
(3dB(A) correction is added to L ¢4 30mins for leading and trailing effect for conservative approaches.)
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 56
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 235[1]
Down Track D002 24 20 261[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 461 481 419 332 250 259 241 233 199 17.0 152 16.1 130 109 7.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 26.3 271 21.0 16.0 222 128 17.8 266 127 74 159 180 123 149 89
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.2 482 420 333 269 26.1 251 283 207 175 18.6 20.2 157 164 114
BCF dB YIN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 56.2 50.0 41.3 34.7 33.5 323 353 275 235 23.6 242 18.7 191 141
Predicted Noise Level Oct, dB 57.2 38.4 36.2 27.5 20.3
Lmax dB(A)| 24.1
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 57
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 236[1]
Down Track D002 24 20 256[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up 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
TCF 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 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10Fin/sec 155 16.3 102 52 114 20 70 158 19 -34 51 72 15 41 -19
Down Track Calculation
FDL dBre 1 Ib/in®® 245 285 275 255 245 285 315 325 325 285 275 26.5 235 245 215
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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 155 163 102 52 114 20 70 158 19 34 51 72 15 41 -19
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 185 193 132 82 144 50 100 188 49 -04 81 102 45 71 1.1
BCF dB YIN 0
BVR-up dB Floor 5 -0 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 26.5 27.3 21.2 16.2 222 124 17.2 258 11.7 56 131 142 7.5 9.8 3.8
Predicted Noise Level Oct, dB 28.5 23.7 26.0 17.2 1.1
Lmax dB(A)| 12.8
Leq,30mins 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 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] Leq,SOmins =

[6] Leq,30mins is based on train frequency of 6 trains per 30mins in each direction.
[7]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
(3dB(A) correction is added to L ¢4 30mins for leading and trailing effect for conservative approaches.)
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 58
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 251[1]
Down Track D002 24 20 271[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
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 0
LSR dB re 10°in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10in/sec 225 233 172 122 184 90 140 228 89 36 121 142 85 111 51
Down 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 0
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 225 233 172 122 184 9.0 140 228 89 36 121 142 8.5 111 5.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 255 26.3 202 152 214 120 170 258 119 6.6 151 172 115 141 8.1
BCF dB YIN 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 1.0 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| 39.5 40.3 34.2 29.2 352 254 30.2 38.8 247 18.6 26.1 27.2 20.5 228 16.8
Predicted Noise Level Oct, dB 415 36.7 39.0 30.2 23.8
Lmax dB(A)| 25.8
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

9/30/2011



Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 59

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 41[1]
Down Track D002 24 20 27[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 65 1.0 02 61 66 -24 -30 -39 -17.7 -19.2-125 -99 -92 -114 -13.3
Up Track Vib. Level dB re 10in/sec 33.0 315 29.7 336 331 281 305 306 16.8 11.3 17.0 186 16.3 151 10.2
Down Track Calculation
FDL dBre 1 Ib/in®® 315 355 345 325 315 355 385 395 395 355 345 335 305 315 285
CCF dB YIN 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 0
LSR dB re 10°%in/s*in®%/Ib 100 74 93 99 98 45 52 42 -25 -87 -34 -54 56 -85 -98
Down Track Vib. Level |dB re 10 in/sec 36.5 379 38.8 374 36.3 350 387 38.7 320 21.8 26.1 23.1 199 180 137
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.1 38.8 39.3 389 380 358 393 394 321 222 266 244 215 198 153
BCF dB Y/N 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 1.0 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| 54.1 54.8 55.3 549 53.8 51.2 545 544 469 36.2 39.6 36.4 325 305 26.0
Predicted Noise Level Oct, dB 59.8 58.2 55.1 41.8 31.8
Lmax dB(A)| 40.2
Leq,30mins dB(A)| 30.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.

G:\env\project\25445\reports\EIA Report\Final EIA Report (September 2011)\Appendices\Section 9\Appendix 9.2&9.3&9.6_Operational Groundborne Noise Calculation.xIsx

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 18 27 32
Item: 60

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 23[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 19.8 19.9 19.0 197 156 74 16 -18 -52 -43 -49 04 -16 00 -4.0
Up Track Vib. Level dB re 10in/sec 545 58.6 56.7 554 50.3 46.1 433 409 375 344 328 370 321 347 277
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 43.2 41.8 43.2 443 435 398 452 440 36.8 251 304 29.7 271 249 209
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 548 58.7 56.9 55.7 511 47.0 474 457 402 349 348 378 333 352 285
BCF dB Y/N 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 1.0 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| 68.8 72.7 709 69.7 649 604 60.6 58.7 53.0 469 458 47.8 423 439 37.2
Predicted Noise Level Oct, dB 76.0 67.3 60.0 50.6 44.7
Lmax dB(A)| 48.3
Leq,30mins dB(A)| 36.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 10 27 29
Item: 61

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 18[1]
Down Track D002 24 20 29[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 20.7 20.8 205 211 193 138 112 89 54 16 30 65 42 72 64
Up Track Vib. Level dB re 10°%in/sec 55.4 59.5 58.2 56.8 54.0 525 52.9 51.6 48.1 40.3 40.7 432 37.9 41.9 38.1
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 94 57 78 94 94 32 45 31 -39 -106 -50 -6.0 -60 -9.0 -10.2
Down Track Vib. Level |dB re 10 in/sec 441 444 455 450 441 419 462 458 388 28.1 327 307 27.7 257 215
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 55.7 59.7 584 571 544 528 538 526 48.6 405 41.3 434 383 420 382
BCF dB Y/N 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 73.7 77.7 764 751 722 702 71.0 69.6 654 56.5 56.3 57.4 51.3 54.7 50.9
Predicted Noise Level Oct, dB 81.3 76.0 711 60.5 56.2
Lmax dB(A)| 58.7
Leg,30mins dB(A)|50[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 62

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 25[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 19.6 195 183 188 136 42 -09 -41 -75 -54 67 -15 -3.0 -20 -6.0
Up Track Vib. Level dB re 10in/sec 542 582 559 544 482 428 408 38.6 352 333 31.0 352 30.7 327 257
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 427 413 419 439 431 39.0 43.8 426 33.6 23.6 29.0 289 265 245 203
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 545 583 56.1 54.8 494 444 456 441 375 33.7 331 36.1 321 334 26.8
BCF dB Y/N 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 1.0 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| 68.5 72.3 70.1 68.8 63.2 57.8 58.8 57.1 50.3 457 441 461 411 421 355
Predicted Noise Level Oct, dB 75.4 65.4 58.2 49.0 429
Lmax dB(A)| 46.6
Leq,30mins dB(A)| 35.1
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 63

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 19[1]
Down Track D002 24 20 30[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 204 207 202 21.0 187 127 89 61 26 00 09 50 28 55 36
Up Track Vib. Level dB re 10°%in/sec 55.1 594 57.9 56.7 534 514 50.6 48.8 453 387 38.6 41.7 365 40.2 35.3
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 9.1 48 70 91 92 25 42 25 -46 -116 -58 -64 -62 -93 -104
Down Track Vib. Level |dB re 10 in/sec 438 435 447 448 439 412 459 452 381 271 319 303 275 254 213
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 554 595 58.1 56.9 539 51.8 51.8 504 46.1 39.0 39.5 420 37.0 403 355
BCF dB Y/N 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 73.4 775 761 749 71.7 69.2 69.0 67.4 629 550 54.5 56.0 50.0 53.0 48.2
Predicted Noise Level Oct, dB 81.1 74.9 68.9 58.9 54.2
Lmax dB(A)| 56.9
Leg,30mins dB(A)| 45.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 64
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 21[1]
Down Track D002 24 20 31[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 20.0 20.3 19.8 206 176 107 41 06 -29 -32 -32 22 -02 20 -20
Up Track Vib. Level dB re 10°%in/sec 54.7 59.0 57.5 56.3 52.3 49.4 458 43.3 39.8 355 34.5 38.9 335 367 29.7
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 88 40 63 89 90 18 38 19 -52 -126 65 -6.7 -64 -95 -10.6
Down Track Vib. Level |dB re 10 in/sec 435 427 440 445 437 405 455 446 375 261 312 300 273 252 21.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 55.0 59.1 57.7 56.6 529 49.9 48.7 470 418 36.0 36.2 394 344 37.0 303
BCF dB Y/N 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 1.0 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| 71.0 75.1 73.7 72.6 68.7 653 639 62.0 56.6 50.0 49.2 51.4 454 47.7 41.0
Predicted Noise Level Oct, dB 78.7 71.2 63.3 54.1 48.5
Lmax dB(A)| 51.8
Leg,30mins dB(A)| 40.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 65

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 23[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 19.8 19.9 19.0 197 156 74 16 -18 -52 -43 -49 04 -16 00 -4.0
Up Track Vib. Level dB re 10°%in/sec 54.5 586 56.7 554 50.3 461 43.3 40.9 37.5 344 32.8 37.0 321 347 277
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 432 418 432 443 435 398 452 440 368 251 304 297 271 249 209
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 548 58.7 56.9 55.7 511 47.0 474 457 402 349 348 378 333 352 285
BCF dB Y/N 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 66.8 70.7 68.9 67.7 629 584 58.6 56.7 51.0 449 43.8 458 40.3 419 352
Predicted Noise Level Oct, dB 74.0 65.3 58.0 48.6 42.7
Lmax dB(A)| 46.3
Leq,30mins dB(A)| 34.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 66

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 39[1]
Down Track D002 24 20 46[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 19.8 20.7 18.7 152 64 -36 -7.7 -10.7 -15.0 -12.7 -13.4 -6.1 -11.4 -145 -156
Up Track Vib. Level dB re 10°%in/sec 54.5 59.4 56.4 50.9 41.1 351 34.0 32.0 27.7 26.0 24.3 30.6 223 202 16.1
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 54 01 -16 35 47 -45 -70 -50 -194 -20.2 -13.1 -10.3 -10.7 -11.8 -14.2
Down Track Vib. Level |dB re 10 in/sec 401 388 361 39.2 394 342 347 37.7 233 185 246 264 230 229 175
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 546 594 56.5 51.2 433 37.6 374 387 29.0 26.7 275 320 256 248 199
BCF dB YIN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 66.6 71.4 685 63.2 551 49.0 48.6 49.7 39.8 36.7 36.5 40.0 326 31.5 26.6
Predicted Noise Level Oct, dB 73.6 56.8 50.3 421 32.7
Lmax dB(A)| 39.2
Leq,30mins dB(A)| 27.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 67

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 23[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 253 270 263 26.0 201 110 30 -25 -76 -9.7 -101 43 -91 -11.1 -13.0
Up Track Vib. Level dB re 10°%in/sec 60.0 65.7 64.0 61.7 54.8 49.7 44.7 40.2 351 29.0 27.6 32.4 246 236 187
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 427 413 419 439 431 39.0 438 426 336 236 29.0 289 265 245 203
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.1 65.7 64.0 61.8 551 50.1 47.3 446 374 30.1 31.3 34.0 287 271 226
BCF dB YIN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 721 77.7 76.0 73.8 669 615 58.5 55.6 48.2 40.1 40.3 42.0 357 33.8 293
Predicted Noise Level Oct, dB 80.9 68.4 56.4 44.8 35.1
Lmax dB(A)| 46.4
Leq,30mins dB(A)| 34.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 68

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 67[1]
Down Track D002 24 20 72[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 158 134 86 27 -42 -76 -11.7 -13.6 -17.4 -16.1 -16.7 -8.1 -143 -17.6 -18.1
Up Track Vib. Level dB re 10in/sec 50.5 52.1 46.3 384 305 31.1 30.0 29.1 253 226 21.0 286 194 17.1 13.6
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib -3.2 -63 -11.3-146 -7.5 -19.8 -184 -10.7 -24.8 -26.1 -16.7 -13.6 -16.2 -14.7 -17.7
Down Track Vib. Level |dB re 10 in/sec 315 324 264 211 272 189 233 320 179 126 21.0 231 175 20.0 14.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 50.5 522 46.3 385 322 31.3 30.8 33.8 26.0 23.1 240 29.7 216 218 16.8
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 68.5 70.2 64.3 56.5 50.0 48.7 48.0 50.8 42.8 39.1 39.0 43.7 34.6 345 295
Predicted Noise Level Oct, dB 7.3 53.8 51.7 45.3 35.7
Limax dB(A)| 404
Leg,30mins 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 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] Leq,SOmins =

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 65 kph
NSR Ref.: MTW-12-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Yuet Fai Mansion Up Track 18 18 25
Assessed Floor 1 Down Track 18 30 35
Item: 69

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 25[1]
Down Track D002 24 20 35[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 246 264 257 254 188 8.8 14 -38 -8.8 -10.1-106 45 -94 -11.6 -13.3
Up Track Vib. Level dB re 10°%in/sec 59.3 65.1 63.4 61.1 53.5 47.5 43.1 389 33.9 28.6 27.1 32.2 243 231 184
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 78 23 35 80 82 -0.1 14 -08 -10.7 -158 -94 -82 -75 -104 -117
Down Track Vib. Level |dB re 10 in/sec 425 410 412 437 429 386 431 419 320 229 283 285 262 243 20.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 59.4 65.1 634 612 539 48.0 46.1 43.7 36.1 29.6 30.7 33.7 284 26.7 223
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 1.0 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| 75.4 81.1 794 77.2 69.7 634 61.3 58.7 509 43.6 43.7 457 394 374 33.0
Predicted Noise Level Oct, dB 84.3 711 59.5 48.4 38.8
Lmax dB(A)| 49.5
Leq,30mins dB(A)| 38.0
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 70

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 27[1]
Down Track D002 24 20 35[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10in/s*in®%/Ib 100 74 93 99 98 45 52 42 25 -87 -34 -54 -56 -85 -938
Up Track Vib. Level dB re 10°%in/sec 44.7 461 47.0 455 445 432 469 46.9 402 30.0 343 31.3 281 262 219
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 78 23 35 80 82 -0.1 14 -08 -10.7 -158 -94 -82 -75 -104 -117
Down Track Vib. Level |dB re 10 in/sec 425 410 412 437 429 386 431 419 320 229 283 285 262 243 20.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.7 47.3 48.0 47.7 46.8 445 484 481 408 30.8 352 332 30.3 284 241
BCF dB YIN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 59.3 60.0 59.7 58.6 559 59.6 59.1 51.6 40.8 44.2 41.2 37.3 351 308
Predicted Noise Level Oct, dB 64.5 63.1 59.9 46.5 36.4
Lmax dB(A)| 45.0
Leq,30mins dB(A)| 33.5
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 71

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 25[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 106 9.1 108 104 102 59 59 54 -12 -67 -19 -47 -52 -80 -94
Up Track Vib. Level dB re 10°%in/sec 38.8 414 421 396 384 382 41.1 417 351 256 294 255 22.0 203 15.8
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 36.3 34.8 354 374 366 326 37.3 362 272 172 225 225 201 180 13.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.8 422 429 417 40.6 39.2 426 427 357 26.1 302 273 242 223 180
BCF dB Y/N 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 52.8 54.2 549 53.7 524 506 53.8 53.7 46.5 36.1 39.2 353 31.2 29.0 247
Predicted Noise Level Oct, dB 59.1 57.3 54.6 411 30.4
Lmax dB(A)| 39.5
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 72

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 25[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 305 345 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 106 9.1 108 104 102 59 59 54 -12 -67 -19 -47 -52 -80 -94
Up Track Vib. Level dB re 10in/sec 36.1 38.6 39.3 36.8 357 354 383 389 323 228 266 228 193 175 131
Down Track Calculation
FDL dBre 1 Ib/in®® 30.5 345 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 33,5 321 327 346 33.8 298 346 334 244 144 19.7 19.7 17.3 153 111
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 38.0 39.5 40.2 38.9 379 36.5 39.9 40.0 33.0 234 274 245 214 195 152
BCF dB Y/N 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 1.0 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| 52.0 53.5 54.2 529 51.7 499 53.1 53.0 458 354 384 34.5 304 282 239
Predicted Noise Level Oct, dB 58.3 56.5 53.8 40.4 29.6
Lmax dB(A)| 38.8
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 17 24
Assessed Floor 1 Down Track 18 27 32
Item: 73

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 24[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10in/s*in®%/Ib 19.7 19.7 186 192 146 58 04 -29 64 -49 -58 -06 -23 -1.0 -50
Up Track Vib. Level dB re 10in/sec 471 511 491 476 420 37.2 348 325 291 26.6 246 288 242 265 195
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10%in/s*in®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 35.9 345 359 370 36.2 325 379 36.7 295 178 23.1 224 198 17.6 13.6
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 474 512 493 48.0 43.0 385 39.6 381 323 27.1 269 29.7 255 270 205
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 1.0 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| 63.4 67.2 65.3 64.0 58.8 53.9 54.8 531 471 411 399 417 36.5 37.7 31.2
Predicted Noise Level Oct, dB 70.5 61.2 54.3 44.7 38.6
Limax dB(A)| 424
Leq,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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 74

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 35[1]
Down Track D002 24 20 42[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 209 235 225 224 125 -23 -6.5 -10.0 -14.6 -12.3 -13.1 -5.7 -11.0 -14.1 -14.9
Up Track Vib. Level dB re 10°%in/sec 55.6 62.2 60.2 58.1 47.2 364 352 32.7 28.1 26.4 24.6 31.0 227 206 16.8
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 62 08 -02 56 62 -29 -38 -42 -18.0 -194 -126 99 -95 -114 -134
Down Track Vib. Level |dB re 10 in/sec 409 395 375 413 409 358 379 385 247 193 251 26.8 242 233 183
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 55.7 622 60.2 58.2 481 39.1 39.8 39.5 29.7 272 278 324 265 251 206
BCF dB YIN 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 67.7 742 722 70.2 59.9 505 51.0 50.5 40.5 37.2 36.8 40.4 33.5 31.8 273
Predicted Noise Level Oct, dB 77.3 60.9 51.1 42.6 33.1
Lmax dB(A)| 41.8
Leq,30mins dB(A)| 30.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 75

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 23[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10°in/s*in®%/Ib 253 270 263 26.0 201 110 30 -25 -76 -9.7 -101 43 -91 -11.1 -13.0
Up Track Vib. Level dB re 10in/sec 60.0 65.7 64.0 61.7 54.8 49.7 44.7 40.2 351 29.0 276 324 246 236 187
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 427 413 419 439 431 39.0 43.8 426 33.6 23.6 29.0 289 265 245 203
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.1 65.7 64.0 61.8 551 50.1 47.3 446 374 30.1 31.3 34.0 287 271 226
BCF dB YIN 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 1.0 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| 741 79.7 78.0 758 689 63.5 60.5 57.6 50.2 421 42.3 44.0 37.7 358 313
Predicted Noise Level Oct, dB 829 70.4 58.4 46.8 371
Lmax dB(A)| 48.4
Leq,30mins dB(A)| 36.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 76

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 22[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 26.0 274 266 262 207 123 57 05 -46 -81 -83 -35 -82 -96 -11.2
Up Track Vib. Level dB re 10°%in/sec 60.6 66.1 64.3 61.9 554 50.9 47.4 43.2 38.1 30.6 294 332 255 251 205
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 432 418 432 443 435 398 452 440 368 251 304 297 271 249 209
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.7 66.1 644 62.0 557 51.3 494 46.6 405 31.7 329 348 294 28.0 237
BCF dB Y/N 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 1.0 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| 76.7 82.1 80.4 78.0 71.5 66.7 64.6 61.6 553 457 459 46.8 40.4 38.7 344
Predicted Noise Level Oct, dB 85.2 73.3 62.6 49.9 40.1
Lmax dB(A)| 51.5
Leq,30mins dB(A)| 39.9
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 77

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 22[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 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 0
LSR dB re 10in/s*in®%/Ib 26.0 274 266 262 207 123 57 05 -46 -81 -83 -35 -82 -96 -11.2
Up Track Vib. Level dB re 10in/sec 60.6 66.1 64.3 61.9 554 50.9 474 432 38.1 30.6 294 332 255 251 205
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 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 0
LSR dB re 10%in/s*in®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 427 413 419 439 431 39.0 43.8 426 33.6 23.6 29.0 289 265 245 203
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.7 66.1 64.3 62.0 556 51.2 49.0 459 394 314 322 346 291 278 234
BCF dB YIN 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 1.0 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| 74.7 80.1 78.3 76.0 69.4 64.6 62.2 58.9 522 434 43.2 446 381 365 32.1
Predicted Noise Level Oct, dB 83.2 71.2 59.9 47.5 37.9
Lmax dB(A)| 49.2
Leq,30mins dB(A)| 37.6
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 78

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 23[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10°in/s*in®%/Ib 253 270 263 26.0 201 110 30 -25 -76 -9.7 -101 43 -91 -11.1 -13.0
Up Track Vib. Level dB re 10in/sec 535 59.2 575 552 483 432 382 337 286 225 211 259 181 171 122
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
TCF 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 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 36.7 353 36.7 378 37.0 33.3 38.7 375 30.3 186 239 232 206 184 144
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 53.6 59.3 57.6 55.3 48.7 43.7 415 39.1 326 24.0 258 278 226 209 16.5
BCF dB YIN 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 1.0 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| 67.6 73.3 71.6 69.3 62.5 571 547 521 454 36.0 36.8 37.8 31.6 29.6 25.2
Predicted Noise Level Oct, dB 76.4 64.1 53.0 40.9 30.9
Lmax dB(A)| 42.3
Leg,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

9/30/2011



Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 79

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 28[1]
Down Track D002 24 20 36[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 97 66 86 96 96 39 49 37 -32 -97 -42 -57 -58 -88 -100
Up Track Vib. Level dB re 10in/sec 371 38.0 39.0 38.0 37.0 353 39.3 39.1 322 21.8 26.2 23.7 206 18.7 144
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 76 21 29 77 79 -04 07 -14 -122 -166-102 -85 -7.7 -10.6 -12.0
Down Track Vib. Level |dB re 10 in/sec 35.0 33.5 333 36.2 354 31.0 351 340 232 148 20.3 209 18.7 16.8 124
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.2 39.3 40.0 40.2 39.3 36.6 40.7 40.2 327 226 272 255 228 20.8 16.5
BCF dB Y/N 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 1.0 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| 53.2 53.3 54.0 54.2 531 50.0 539 53.2 455 34.6 38.2 355 31.8 29.5 252
Predicted Noise Level Oct, dB 58.6 57.4 54.0 40.7 30.9
Lmax dB(A)| 39.2
Leq,30mins dB(A)| 28.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 80

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 22[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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 10in/s*in®%/Ib 26.0 274 266 262 207 123 57 05 -46 -81 -83 -35 -82 -96 -11.2
Up Track Vib. Level dB re 10°%in/sec 60.6 66.1 64.3 61.9 554 50.9 47.4 43.2 38.1 30.6 294 332 255 251 205
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB YIN 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®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 432 418 432 443 435 398 452 440 368 251 304 297 271 249 209
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 60.7 66.1 644 62.0 557 51.3 494 46.6 405 31.7 329 348 294 28.0 237
BCF dB Y/N 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 72.7 781 76.4 740 67.5 62.7 60.6 57.6 51.3 41.7 419 428 36.4 34.7 304
Predicted Noise Level Oct, dB 81.2 69.3 58.6 45.9 36.1
Lmax dB(A)| 47.5
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 81

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 22[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 347 38.7 37.7 357 34.7 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB Y/N 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 0
LSR dB re 10°in/s*in®%/Ib 128 115 129 124 125 109 114 109 69 13 38 02 -14 -14 -21
Up Track Vib. Level dB re 10in/sec 424 451 456 43.0 422 445 48.0 486 445 350 365 31.8 273 283 246
Down Track Calculation
FDL dBre 1 Ib/in®® 34.7 38.7 37.7 357 347 38.7 41.7 427 427 38.7 37.7 36.7 33.7 347 317
CCF dB Y/N 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 0
LSR dB re 10%in/s*in®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 38.2 36.8 38.2 39.3 385 348 402 39.0 31.8 201 254 24.7 221 19.9 159
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 43.8 457 46.3 44.6 43.7 450 487 490 448 351 36.8 326 285 289 252
BCF dB Y/N 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 61.8 63.7 64.3 62.6 61.5 624 659 66.0 61.6 51.1 51.8 46.6 41.5 416 37.9
Predicted Noise Level Oct, dB 68.4 68.5 67.5 53.3 43.2
Lmax dB(A)| 52.2
Leq,30mins dB(A) 44[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 82

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 40[1]
Down Track D002 24 20 46[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10in/s*in®%/Ib 67 11 06 6.6 69 -20 -22 -37 -17.3 -19.0-124 -98 -89 -11.3 -13.1
Up Track Vib. Level dB re 10in/sec 349 334 318 358 352 302 330 325 189 132 188 205 183 17.0 122
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
TCF 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 54 01 -16 35 47 -45 -70 -50 -194 -20.2 -13.1 -10.3 -10.7 -11.8 -14.2
Down Track Vib. Level |dB re 10 in/sec 33.6 324 29.7 328 33.0 277 282 312 169 120 182 20.0 165 16.5 11.1
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 37.3 359 339 376 372 322 343 349 21.0 157 215 232 205 19.7 147
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 1.0 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 51.9 499 53.6 53.0 47.6 49.5 499 358 29.7 345 352 315 304 254
Predicted Noise Level Oct, dB 56.8 55.4 50.1 38.8 31.6
Limax dB(A)| 36.4
Leg,30mins 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 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] Leq,SOmins

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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= Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 83

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 22[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10°in/s*in®%/Ib 128 115 129 124 125 109 114 109 69 13 38 02 -14 -14 -21
Up Track Vib. Level dB re 10°%in/sec 402 42.9 433 40.8 39.9 423 458 46.3 423 327 342 296 251 26.1 224
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10%in/s*in®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 359 345 359 37.0 362 325 37.9 367 295 17.8 231 224 198 176 136
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 416 435 440 423 415 427 464 46.8 425 329 345 303 262 266 229
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 59.6 61.5 62.0 60.3 59.3 60.1 63.6 63.8 59.3 489 49.5 443 39.2 39.3 356
Predicted Noise Level Oct, dB 66.1 66.2 65.2 51.0 40.9
Lmax dB(A)| 50.0
Leg,30mins dB(A)|43[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 84

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 22[1]
Down Track D002 24 20 32[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
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 0
LSR dB re 10°in/s*in®%/Ib 128 115 129 124 125 109 114 109 69 13 38 02 -14 -14 -21
Up Track Vib. Level dB re 10°%in/sec 39.3 42.0 42.4 39.9 39.0 414 44.9 454 414 31.8 333 287 242 252 215
Down 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 0
LSR dB re 10%in/s*in®%/Ib 85 31 55 86 88 11 35 13 -59 -136 -73 -70 -66 -98 -10.8
Down Track Vib. Level |dB re 10 in/sec 35.0 33.6 35.0 36.1 353 316 37.0 358 28.6 16.9 222 215 189 16.7 127
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 40.6 425 431 414 405 418 455 459 416 319 336 294 253 257 220
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 60.5 61.1 59.4 58.3 59.2 62.7 62.9 584 479 48.6 43.4 38.3 384 347
Predicted Noise Level Oct, dB 65.2 65.3 64.3 50.1 40.0
Lmax dB(A)| 49.0
Leg,30mins dB(A)|42[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 85

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 26[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 19.4 193 179 183 125 25 -21 -53 -87 -60 -75 -24 -36 -29 -6.9
Up Track Vib. Level dB re 10°%in/sec 52.7 565 54.1 525 458 39.8 38.2 36.0 32.6 31.3 28.7 32.8 28.6 30.3 23.3
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 413 39.8 404 424 416 376 423 412 322 222 275 275 251 230 188
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 53.0 56.6 54.3 52,9 47.2 41.8 43.7 423 354 318 312 339 302 31.1 246
BCF dB Y/N 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 68.6 66.3 64.9 59.0 53.2 549 53.3 46.2 41.8 40.2 419 372 378 313
Predicted Noise Level Oct, dB 7.7 61.2 54.3 45.0 38.6
Lmax dB(A)| 42.6
Leq,30mins 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 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] Leq,SOmins

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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= Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 86

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 48[1]
Down Track D002 24 20 52[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10°in/s*in®%/Ib 184 164 111 49 -17 -53 -91 -11.7 -15.2 -13.7 -141 -11.9 -119 -152 -16.1
Up Track Vib. Level dB re 10in/sec 459 478 415 333 257 261 253 23.7 202 178 163 175 145 122 83
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10%in/s*in®%/Ib 31 -14 43 -27 07 -85 -11.1 -63 -209 -21.6 -13.7 -10.7 -121 -12.1 -14.9
Down Track Vib. Level |dB re 10 in/sec 30.5 30.0 26.1 25.7 281 229 233 291 145 9.8 16.7 18.7 143 153 95
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.0 479 416 34.0 301 278 274 302 212 184 195 212 174 170 119
BCF dB YIN 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 1.0 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| 60.0 61.9 55.6 48.0 439 41.2 40.6 43.2 340 304 30.5 31.2 26.4 257 20.6
Predicted Noise Level Oct, dB 63.0 46.9 439 34.6 26.9
Lmax dB(A)| 31.2
Leq,30mins dB(A)| 20.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 87

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 33[1]
Down Track D002 24 20 39[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 19.0 17.8 141 96 26 -39 -75 -10.2 -13.3 -91 -113 67 -7.2 -76 -115
Up Track Vib. Level dB re 10in/sec 464 49.2 445 38.0 30.0 275 269 252 221 223 19.1 227 192 198 129
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 6.9 13 09 714 73 -16 -14 -35 -170 -188-123 -97 -86 -11.2 -129
Down Track Vib. Level |dB re 10 in/sec 34.3 327 313 355 347 298 33.0 319 184 126 181 19.7 178 16.2 115
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 46.6 49.3 447 40.0 36.0 31.8 34.0 328 237 228 217 245 216 214 153
BCF dB Y/N 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 1.0 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 63.3 58.7 54.0 49.8 452 47.2 458 36.5 34.8 32.7 34.5 30.6 30.1 24.0
Predicted Noise Level Oct, dB 64.9 52.6 46.5 37.6 31.1
Lmax dB(A)| 34.9
Leg,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 88

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 58[1]
Down Track D002 24 20 70[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10°in/s*in®%/Ib 172 150 99 40 -29 -63 -10.1 -123 -159 -146 -15.2 -7.2 -128 -16.1 -16.8
Up Track Vib. Level dB re 10°%in/sec 50.4 52.2 46.1 383 304 30.9 30.1 29.0 253 22.6 21.1 281 194 171 135
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
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®%/Ib -2.7 -59 -108 -142 -71 -19.0 -17.8 -10.3 -24.4 -256 -16.4 -13.2 -15.7 -144 -174
Down Track Vib. Level |dB re 10 in/sec 305 31.3 254 200 26.1 182 224 310 168 11.6 19.8 22.0 165 188 1238
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 50.5 523 46.2 38.3 318 31.1 30.8 33.1 259 229 235 290 212 211 16.2
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 68.5 70.3 64.2 56.3 49.6 485 48.0 50.1 42.7 389 38.5 43.0 342 33.8 289
Predicted Noise Level Oct, dB 71.4 53.5 51.1 44.7 35.0
Lmax dB(A)| 39.9
Leq,30mins dB(A)| 29.1
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 89

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 61[1]
Down Track D018 28 40 64[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10°in/s*in®%/Ib -7.8 -83 -11.1-101 -56 -13.8 -151 -9.9 -20.5 -20.5 -19.7 -11.9 -141 -13.8 -154
Up Track Vib. Level dB re 10%in/sec 255 29.0 251 242 27.6 235 251 314 207 16.8 16.6 234 181 194 14.9
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
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®%/Ib 28 -26 -32 48 -21 -50 -16 -13.3 -124 -13.3 -16.6 -10.5 -11.5 -16.1 -153
Down Track Vib. Level |dB re 10 in/sec 36.0 346 33.1 294 311 323 386 280 289 240 196 248 208 171 150
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 36.4 357 33.7 305 32.7 328 388 33.0 295 247 214 271 227 214 179
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 54.4 53.7 51.7 48.5 50.5 50.2 56.0 50.0 46.3 40.7 36.4 411 357 341 30.6
Predicted Noise Level Oct, dB 56.6 57.9 51.9 43.2 35.7
Lmax dB(A)| 40.5
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 90

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 27[1]
Down Track D002 24 20 35[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10°in/s*in®%/Ib 23.8 258 250 248 176 6.6 -02 -50 -99 -106 -11.1 48 -9.7 -121 -13.6
Up Track Vib. Level dB re 10in/sec 571 63.1 61.3 59.0 50.8 43.8 40.1 36.2 313 26.7 251 305 225 211 16.6
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
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®%/Ib 78 23 35 80 82 -0.1 14 -08 -10.7 -158 -94 -82 -75 -104 -117
Down Track Vib. Level |dB re 10 in/sec 411 39.6 39.8 422 414 372 416 405 306 214 268 27.1 248 228 185
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 57.2 63.1 61.3 59.1 51.3 44.7 439 419 340 27.8 291 321 268 251 20.7
BCF dB YIN 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 1.0 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| 71.2 771 753 731 651 581 571 549 46.8 39.8 40.1 421 358 33.8 294
Predicted Noise Level Oct, dB 80.2 66.4 55.6 44.8 35.1
Lmax dB(A)| 45.4
Leq,30mins dB(A)| 34.6
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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 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 19[1]
Down Track D002 24 20 30[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 27.9 285 276 269 225 160 137 94 43 -31 -28 -11 -54 -51 58
Up Track Vib. Level dB re 10in/sec 61.1 657 63.8 61.1 557 53.2 539 506 455 34.1 334 341 268 28.1 244
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib 9.1 48 70 91 92 25 42 25 -46 -116 -58 -64 -62 -93 -104
Down Track Vib. Level |dB re 10 in/sec 423 421 433 433 424 39.7 444 437 36.7 256 305 289 26.0 24.0 198
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 61.2 658 639 612 559 534 544 514 46.1 34.7 352 353 295 296 257
BCF dB Y/N 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 1.0 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| 75.2 79.8 779 752 69.7 66.8 67.6 64.4 589 46.7 46.2 453 38.5 383 344
Predicted Noise Level Oct, dB 82.8 73.0 65.6 49.2 39.8
Lmax dB(A)] 52.1
Leg,30mins dB(A)| 41.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

9/30/2011



Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 92

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 25[1]
Down Track D002 24 20 34[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 106 9.1 108 104 102 59 59 54 -12 -67 -19 -47 -52 -80 -94
Up Track Vib. Level dB re 10in/sec 438 46.4 471 446 434 432 46.1 46.7 401 30.6 344 305 27.0 253 208
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib 80 26 42 82 84 03 21 -01 -91 -151 -87 -78 -7.2 -102 -114
Down Track Vib. Level |dB re 10 in/sec 413 39.8 404 424 416 376 423 412 322 222 275 275 251 23.0 188
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 458 47.2 479 46.7 456 442 47.6 47.7 40.7 311 352 323 292 273 230
BCF dB Y/N 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 1.0 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 61.2 61.9 60.7 59.4 57.6 60.8 60.7 53.5 43.1 46.2 42.3 38.2 36.0 31.7
Predicted Noise Level Oct, dB 66.1 64.3 61.6 48.1 37.4
Lmax dB(A)| 46.5
Leq,30mins dB(A)| 35.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 93

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 61[1]
Down Track D028 22 44 71[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 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
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®%/Ib -7.8 -83 -11.1-101 -56 -13.8 -151 -9.9 -20.5 -20.5 -19.7 -11.9 -141 -13.8 -154
Up Track Vib. Level dB re 10°%in/sec 262 29.7 259 249 284 242 259 321 215 175 17.3 24.1 189 202 156
Down 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 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
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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 33.8 39.3 37.4 327 261 272 204 228 193 17.9 259 30.3 309 374 256
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 345 39.8 37.7 334 304 29.0 27.0 326 235 20.7 265 312 312 375 26.0
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 1.0 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| 50.5 55.8 53.7 494 46.2 444 422 47.6 38.3 34.7 39.5 43.2 422 482 36.7
Predicted Noise Level Oct, dB 58.4 49.3 48.3 46.7 48.5
Lmax dB(A)| 46.0
Leq,30mins dB(A)| 34.8
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 94

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 49[1]
Down Track D002 24 20 54[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 47 -04 -26 20 36 -58 -94 -57 -204 -20.8-13.4 -105-11.6 -12.0 -14.7
Up Track Vib. Level dB re 10%in/sec 379 368 336 362 368 314 30.8 355 20.8 164 228 247 206 212 155
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib 20 -20 -55 -58 -13 -104 -122 -6.6 -21.3 -22.1 -14.0 -10.8 -12.5 -12.2 -151
Down Track Vib. Level |dB re 10 in/sec 352 352 30.8 285 320 269 280 346 200 152 223 244 198 210 152
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 39.8 39.1 354 36.9 381 327 327 381 234 189 256 276 232 241 184
BCF dB Y/N 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 1.0 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| 55.8 55.1 51.4 529 539 481 479 531 382 329 38.6 39.6 342 348 29.1
Predicted Noise Level Oct, dB 58.2 55.7 53.3 42.8 35.9
Lmax dB(A)| 39.3
Leq,30mins dB(A)| 28.5
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 55 kph
NSR Ref.: HOM-2-6 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Chatham Mansion Up Track 0 19 19
Assessed Floor 1 Down Track 0 30 30
Item: 95

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 19[1]
Down Track D002 24 20 30[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 27.9 285 276 269 225 160 137 94 43 -31 -28 -11 -54 -51 58
Up Track Vib. Level dB re 10%in/sec 61.1 657 63.8 61.1 557 53.2 539 50.6 455 34.1 334 341 26.8 281 244
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib 9.1 48 70 91 92 25 42 25 -46 -116 -58 -64 -62 -93 -104
Down Track Vib. Level |dB re 10 in/sec 423 421 433 433 424 397 444 437 367 256 305 289 260 240 198
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 61.2 658 639 612 559 534 544 514 46.1 34.7 352 353 295 296 257
BCF dB Y/N 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 1.0 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| 77.2 81.8 799 77.2 71.7 688 69.6 66.4 609 48.7 48.2 47.3 40.5 403 36.4
Predicted Noise Level Oct, dB 84.8 75.0 67.6 51.2 41.8
Lmax dB(A)] 54.1
Leg,30mins dB(A)| 43.3
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 96

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 34 92[1]
Down Track D018 28 40 108[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10°in/s*in®%/Ib -11.2 -12.7 -16.2 -179 -10.9 -21.6 -22.8 -13.7 -27.0 -26.9 -24.0 -15.1 -17.7 -17.3 -19.1
Up Track Vib. Level dB re 10°%in/sec 22.0 245 20.0 163 223 156 17.4 27.5 142 103 122 20.1 145 159 111
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
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®%/Ib 13 -47 -51 -71 42 -70 -25 -16.1 -148 -15.6 -19.2 -13.0 -13.8 -18.8 -17.8
Down Track Vib. Level |dB re 10 in/sec 345 325 311 271 290 302 377 251 264 216 17.0 222 184 144 124
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 348 332 315 275 299 304 378 295 26.7 22.0 183 243 199 183 149
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 1.0 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 49.2 47.5 43.5 457 458 53.0 445 415 36.0 31.3 36.3 309 29.0 256
Predicted Noise Level Oct, dB 521 54.4 46.7 384 30.6
Lmax dB(A)| 36.0
Leq,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 97

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 96[1]
Down Track D028 22 44 119[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 36.2 352 322 332 302
CCF dB YIN 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 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 54
Up Track Vib. Level dB re 10°%in/sec 33.0 385 36.6 31.9 253 264 19.6 22.0 185 17.1 25.1 29.5 30.1 36.6 24.8
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 30.2
CCF dB YIN 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®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 33.0 385 366 319 253 264 19.6 220 185 171 251 295 301 36.6 24.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 36.1 416 39.7 350 284 295 227 251 216 20.2 282 326 332 39.7 279
BCF dB Y/N 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 1.0 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| 521 57.6 55.7 51.0 44.2 449 379 401 364 342 41.2 446 442 504 38.6
Predicted Noise Level Oct, dB 60.3 48.0 423 48.3 50.6
Lmax dB(A)| 48.0
Leq,30mins dB(A)| 37.2
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 98

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 60[1]
Down Track D028 22 44 83[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 33.2 372 36.2 342 332 372 402 412 412 372 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 0
LSR dB re 10in/s*in®%/Ib 01 14 06 -20 -7.7 -99 -18.7 -18.3 -20.5 -18.6 -10.0 4.8 -1.1 43 -27
Up Track Vib. Level dB re 10°%in/sec 28.4 337 31.8 272 20.6 223 165 17.9 157 136 212 254 262 32.6 226
Down Track Calculation
FDL dBre 1 Ib/in®® 332 37.2 36.2 342 332 37.2 402 412 412 372 36.2 352 322 332 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
TCF 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 -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 280 335 316 269 203 214 146 17.0 135 121 201 245 251 316 198
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 31.2 36.6 34.8 30.1 235 249 18.7 205 17.8 16.0 23.7 28.0 28.7 351 244
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 1.0 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| 47.2 52.6 50.8 46.1 39.3 403 339 355 326 30.0 36.7 40.0 39.7 458 35.1
Predicted Noise Level Oct, dB 55.3 43.4 38.0 43.8 46.2
Lmax dB(A)| 43.6
Leq,30mins dB(A)| 32.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 99

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 87[1]
Down Track D028 22 44 87[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 29.3 33.3 323 30.3 293 333 363 37.3 37.3 333 323 313 283 293 26.3
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 02 13 04 -23 -79 -108 -206 -19.2 -22.7 -20.1 -11.1 -57 -21 34 54
Up Track Vib. Level dB re 10in/sec 241 296 27.7 23.0 164 175 107 131 96 82 16.2 206 212 27.7 159
Down Track Calculation
FDL dBre 1 Ib/in®® 29.3 33.3 323 30.3 293 333 36.3 37.3 37.3 333 323 31.3 283 293 263
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 241 296 27.7 230 164 175 10.7 131 96 8.2 16.2 206 212 27.7 159
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 271 326 30.7 260 194 205 137 16.1 126 11.2 19.2 23.6 242 30.7 189
BCF dB Y/N 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 1.0 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| 41.1 46.6 44.7 40.0 33.2 339 269 291 254 232 30.2 33.6 33.2 394 276
Predicted Noise Level Oct, dB 49.3 37.0 314 374 39.7
Lmax dB(A)] 37.1
Leq,30mins dB(A)| 28.2
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 50 kph
NSR Ref.: HOM-P2 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: HKPU Phase 3 Up Track 35 45 57
Assessed Floor 1 Down Track 65 45 79
Item: 100

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 57[1]
Down Track D028 22 44 79[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 05 16 08 -1.7 -74 -90 -16.8 -17.5-183 -17.1 9.0 -39 00 53 0.1
Up Track Vib. Level dB re 10in/sec 279 33.0 312 26.7 200 224 176 179 171 143 214 255 264 327 245
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib -02 13 04 -23 -79 -108 -20.6 -19.2 -22.7 -201 -111 -57 -21 34 -54
Down Track Vib. Level |dB re 10 in/sec 27.2 32.7 308 26.1 195 206 13.8 16.2 127 113 193 23.7 243 30.8 19.0
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 306 359 34.0 294 228 246 191 20.2 185 16.1 235 27.7 285 349 256
BCF dB Y/N 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 1.0 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| 46.6 51.9 50.0 454 38.6 40.0 34.3 352 33.3 30.1 36.5 39.7 39.5 456 36.3
Predicted Noise Level Oct, dB 54.6 43.0 38.1 43.6 46.0
Limax dB(A)| 43.4
Leg,30mins 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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 101

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D028 22 44 45[1]
Down Track D028 22 44 45[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10in/s*in®%/Ib 27 38 38 38 25 74 24 -15 44 33 50 66 71 89 76
Up Track Vib. Level dB re 10in/sec 30.1 352 342 322 299 388 36.8 339 39.8 34.7 354 36.0 335 36.3 320
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
CCF dB YIN 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 0
LSR dB re 10°%in/s*in®%/Ib 27 38 38 38 25 74 24 -15 44 33 50 66 71 89 76
Down Track Vib. Level |dB re 10 in/sec 30.1 35.2 342 322 299 388 36.8 339 39.8 34.7 354 36.0 33.5 36.3 320
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 331 382 37.2 352 329 418 398 369 428 37.7 384 39.0 365 39.3 350
BCF dB Y/N 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 1.0 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| 49.1 54.2 53.2 51.2 48.7 57.2 550 51.9 57.6 51.7 51.4 51.0 47.5 50.0 457
Predicted Noise Level Oct, dB 57.8 59.6 59.5 55.1 51.4
Limax dB(A)| 51.4
Leg,30mins dB(A)| 41.0
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = 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.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

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

Project: Shatin Central Link Rail Operational GBN Assessment 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
Item: 102
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D002 24 20 100[1]
Down Track D002 24 20 129[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 315 355 345 325 315 355 385 39.5 395 355 345 335 305 315 285
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 0
LSR dB re 10°in/s*in®%/Ib 40 -72 -123 -153 -8.1 -215 -195 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Up Track Vib. Level dB re 10°%in/sec 225 233 172 122 184 9.0 140 228 89 3.6 121 142 85 111 51
Down 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 0 j
LSR dB re 10%in/s*in®%/Ib 40 -72 -123 -153 -81 -215 -19.5 -11.7 -25.6 -26.9 -17.4 -143 -17.0 -154 -184
Down Track Vib. Level |dB re 10 in/sec 225 233 172 122 184 90 140 228 89 36 121 142 85 111 51
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 255 26.3 202 152 214 120 170 258 119 6.6 151 172 115 141 8.1
BCF dB YIN 0
BVR-up dB Floor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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| 43.5 44.3 38.2 33.2 39.2 294 342 428 28.7 226 301 31.2 245 26.8 2038
Predicted Noise Level Oct, dB 45.5 40.7 43.0 34.2 27.8
Lmax dB(A)| 29.8
Leg,30mins dB(A)|<20[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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 103

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 58[1]
Down Track D012 34 18 82[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 324 364 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10°in/s*in®%/Ib 172 150 99 40 -29 -63 -10.1 -123 -159 -146 -15.2 -7.2 -128 -16.1 -16.8
Up Track Vib. Level dB re 10°%in/sec 46.6 48.4 423 344 265 271 263 251 215 188 17.3 242 156 133 9.6
Down Track Calculation
FDL dBre 1 Ib/in®® 324 36.4 354 334 324 364 394 404 404 364 354 344 314 324 294
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 0
LSR dB re 10%in/s*in®%/Ib 144 121 75 14 -56 -9.1 -135 -15.0 -19.0 -17.5-182 -9.1 -159 -19.3 -19.6
Down Track Vib. Level |dB re 10 in/sec 438 455 39.9 31.8 238 243 229 224 184 159 142 223 125 101 6.8
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 484 50.2 443 36.3 284 289 279 270 232 206 19.0 264 173 150 115
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 1.0 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| 64.4 66.2 60.3 52.3 44.2 443 431 420 38.0 34.6 32.0 38.4 28.3 257 222
Predicted Noise Level Oct, dB 67.3 48.7 44.0 39.6 27.3
Lmax dB(A)| 34.5
Leq,30mins dB(A)| 24.0
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment 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: 104
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D012 34 18 21[1]
Down Track D012 34 18 31[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 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
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 0
LSR dB re 10in/s*in®%/Ib 26.6 27.8 27.0 265 213 135 84 35 -1.7 -64 -65 -27 -7.3 -81 -94
Up Track Vib. Level dB re 10°%in/sec 57.6 62.8 61.0 58.5 52.3 485 46.4 42.5 37.4 28.6 27.6 30.3 228 229 18.6
Down 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 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
TCF dB -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
TOC dB Type 0
LSR dB re 10%in/s*in®%/Ib 224 247 238 236 150 21 -33 -75 -123 -114 -121 -52 -104 -13.1 -143
Down Track Vib. Level |dB re 10 in/sec 53.4 59.7 57.8 556 46.0 37.1 347 315 267 236 21.9 278 196 179 137
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 59.0 645 62.7 60.3 53.2 48.8 46.6 428 37.7 29.8 286 322 245 241 198
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 1.0 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| 75.0 80.5 78.7 76.3 69.0 64.2 61.8 57.8 52.5 43.8 41.6 44.2 355 34.8 30.5
Predicted Noise Level Oct, dB 83.6 70.8 59.0 46.5 36.2
Lmax dB(A)| 48.9
Leq,30mins dB(A)| 37.7
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 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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: HUH-2-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Cheung On Tak Lecture Theatre Up Track 115 0 115
Assessed Floor 2 Down Track 110 0 110
Item: 105
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 115[1]
Down Track D018 28 15 110[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 37.3 343 353 323
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 48.1 501 439 352 270 279 261 253 219 19.0 17.2 181 150 129 9.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 37.3 343 353 323
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 48.1 50.1 439 352 270 279 261 253 219 19.0 172 181 150 129 97
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 511 53.1 46.9 38.2 30.0 30.9 29.1 283 249 220 202 211 180 159 127
BCF dB Y/N 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 1.0 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| 65.1 67.1 60.9 52.2 43.8 44.3 423 413 37.7 340 31.2 311 27.0 246 214
Predicted Noise Level Oct, dB 68.2 48.4 43.5 35.0 26.4
Lmax dB(A)| 32.5
Leq,30mins dB(A) <20
Noise Criteria dB(A)] 26
Compliance 55

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] Leq,SOmins =

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 60 kph
NSR Ref.: HUH-3-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Royal Penisula Block 2 Up Track 145 0 145
Assessed Floor 1 Down Track 155 0 155
Item: 106
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 145[1]
Down Track D018 28 15 155[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 340 38.0 37.0 35.0 340 38.0 41.0 42.0 42.0 38.0 37.0 36.0 33.0 34.0 31.0
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 46.8 48.8 42.6 339 257 26.6 24.8 24.0 206 17.7 159 168 137 11.6 8.4
Down 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 34.0 31.0
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 468 488 426 339 257 266 248 240 206 17.7 159 168 137 116 84
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 498 518 456 369 28.7 296 27.8 27.0 23.6 20.7 189 19.8 16.7 146 114
BCF dB Y/N 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 1.0 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| 65.8 67.8 61.6 529 44.5 450 43.0 42.0 384 34.7 319 31.8 27.7 253 221
Predicted Noise Level Oct, dB 68.9 49.0 441 35.6 27.0
Lmax dB(A)| 33.2
Leq,30mins dB(A) <20
Noise Criteria dB(A)|#HHH
Compliance 45

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] Leq,SOmins =

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 10 kph
NSR Ref.: HUH-4-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: The Metropolis Residence Tower 2 Up Track 110 0 110
Assessed Floor 2 Down Track 125 0 125
Item: 107
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 110[1]
Down Track D018 28 15 125[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 184 224 214 194 184 224 254 264 264 224 214 204 174 184 154
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10in/sec 29.2 312 250 16.3 8.1 90 72 64 30 01 -17 -08 -39 6.0 -92
Down Track Calculation
FDL dBre 1 Ib/in®® 184 224 214 194 184 224 254 264 264 224 214 204 174 184 154
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10°in/sec 29.2 312 250 16.3 81 9.0 72 64 30 01 17 -08 -39 -60 -92
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 322 342 280 193 111 120 102 94 60 31 13 22 -09 -30 -6.2
BCF dB Y/N 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 1.0 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| 46.2 48.2 42.0 33.3 249 254 234 224 188 151 123 122 8.1 5.7 2.5
Predicted Noise Level Oct, dB 49.3 29.5 245 16.1 8.2
Lmax dB(A)| 13.6
Leq,30mins dB(A) <20
Noise Criteria dB(A)|#HHH
Compliance 45

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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 40 kph
NSR Ref.: HUH-5-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Harbour Plaza Metropolis Up Track 100 0 100
Assessed Floor 3 Down Track 115 0 115
Item: 108
Selected Borehole Details:
Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 100[1]
Down Track D018 28 15 115[1]
Frequency (Hz)
Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 305 345 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YIN 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 413 433 371 284 202 211 193 185 151 122 104 113 82 6.1 29
Down Track Calculation
FDL dBre 1 Ib/in®® 30.5 345 335 315 305 345 375 385 385 345 335 325 295 305 275
CCF dB YIN 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 413 433 371 284 202 211 193 185 151 122 104 113 82 6.1 29
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 443 46.3 401 314 232 241 223 215 181 152 134 143 112 91 5.9
BCF dB Y/N 0
BVR-up dB Floor 3 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 58.3 521 434 35.0 355 33.5 325 289 252 224 223 18.2 158 126
Predicted Noise Level Oct, dB 59.3 39.5 34.6 26.1 17.6
Lmax dB(A)| 23.7
Leq,30mins dB(A) <20
Noise Criteria dB(A)|#HHH
Compliance 45

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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: HUH-6-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: HK Fire Services Headquarters Building Up Track 90 0 90
Assessed Floor 1 Down Track 85 0 85
Item: 109

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 90[1]
Down Track D018 28 15 85[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 158 138 86 19 -53 -84 -13.2 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Up Track Vib. Level dB re 10°%in/sec 481 501 439 352 27.0 27.9 261 253 219 19.0 172 18.1 150 129 9.7
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 158 138 86 19 -53 -84 -132 -15.0 -184 -17.3 -18.1 -16.2 -16.3 -19.4 -19.6
Down Track Vib. Level |dB re 10 in/sec 481 501 439 352 270 279 261 253 219 190 17.2 181 150 129 97
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 511 53.1 46.9 38.2 30.0 30.9 29.1 283 249 220 202 211 180 159 127
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 1.0 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| 67.1 69.1 629 54.2 458 46.3 44.3 433 39.7 36.0 33.2 331 29.0 26.6 234
Predicted Noise Level Oct, dB 70.2 50.4 455 37.0 28.4
Lmax dB(A)| 34.5
Leq,30mins dB(A) <20
Noise Criteria dB(A)| <20
Compliance 45

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] Leq,SOmins =

Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations

Project: Shatin Central Link Rail Operational GBN Assessment Train Speed: 70 kph
NSR Ref.: HUH-7-1 Horizontal Dist, m| Vertical Dist, m Slant Dist, m
Location: Hotel Nikko Hong Kong Up Track 50 0 50
Assessed Floor 4 Down Track 45 0 45
Item: 110

Selected Borehole Details:

Borehole Ref. Rockhead Depth, m | Hole Depth, m Slant Dist, m
Up Track D018 28 15 50[1]
Down Track D018 28 15 45[1]
Frequency (Hz)

Description Unit 20 [ 25 [32]40] 50| 63 | 80 [100] 125160 200]250]315] 400 | 500
Up Track Calculation
FDL dB re 1 Ib/in®? 353 39.3 38.3 36.3 353 39.3 423 433 433 39.3 383 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 0
LSR dB re 10°in/s*in®%/Ib 183 16.2 108 48 -18 -55 -93 -11.8 -153 -13.8 -14.4 -12.0 -12.0 -153 -16.2
Up Track Vib. Level dB re 10in/sec 50.7 52.6 46.2 38.1 305 309 30.1 285 251 226 21.0 223 193 17.0 13.2
Down Track Calculation
FDL dBre 1 Ib/in®® 35.3 39.3 38.3 36.3 353 39.3 423 43.3 433 393 383 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 0
LSR dB re 10%in/s*in®%/Ib 186 166 115 52 -16 -51 -89 -11.5 -15.0 -13.0 -13.7 -11.1 -11.2 -14.0 -155
Down Track Vib. Level |dB re 10 in/sec 509 53.0 46.8 385 308 312 30.5 289 254 234 217 233 202 184 139
Total of Up and Down Tracks Calculation
Total Vibration Level Outside Building 53.8 55.8 49.5 41.3 33.7 341 333 317 282 26.0 244 258 228 20.7 16.5
BCF dB YIN 0
BVR-up dB Floor 4 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
BVR - Resonance dB 60 60 60 60 58 54 52 50 48 40 30 20 1.0 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 65.8 59.5 51.3 43.5 43.5 425 40.7 37.0 340 314 31.8 278 254 21.2
Predicted Noise Level Oct, dB 66.8 47.9 429 354 26.9
Lmax dB(A)| 32.3
Leq,30mins dB(A)| 22.9
Noise Criteria dB(A)] 23
Compliance 45

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] Leq,SOmins =

(3dB(A) correction is added to L ¢4 30mins 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]1 Track Type O = Direct Fixation, 1 = Atl 1 Baseplate; Type 2 = Egg type baseplate; Type 3 = 12.5Hz FST.
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Leq(double passbys) + 10*log(Passby duration in sec) + 3dB(A) + 10*log(no. of events in 30mins per direction) - 32.6dB:
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Appendix 9.3: Detailed Operational Groundborne Noise Calculations
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