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IPD25 — Targets
D25 Targets — BS4142 Appicach

Noise Levels Rel&to Background

10dB ‘Reasonable Endeavours’ Range

-5dB below Backgiwund +5dB above Background
‘Further Endeayours’ ‘Crossrail Assessment Criterion’

0dB Background
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IPD25 - Fixed Installations

Main Fixed Plant Noise Sou+rCes:

Tunnel Ventilation Faris,

Mechanical Plant at Crossrail Buildings (e.qg.
ventilation and air conditioning equipment)

Electrical Tragkside Equipment
Power SUpply Facilities (e.g. Transformers)



WMW,WW

IPD25 — Assessment Assuimptions

Conservative approach cutrently adopted
for Reference Design:

- IPD25 refers to fincrmal operation’

- However, FDC assessments are based
on Tunnel vent congested-mode, late
at nightir-early morning

- In practice, a very unlikely scenario,
hence considered to be worst-case

- Conventional plant assumed 24/7
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IPD25 — Assessment

Preliminary assessments-are based on:
- BS4142 Rating Method
- Cumulative imp@sct of site development
- Determined auworst-affected receptor
- +5dB cheaiacter correction in all cases
- Typical.operational hours over a week
- Predicted for the worst 5-mins (night)

- Additional allowances for calculation
uncertainty
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IPD25 — Status Update

Engagement of Framewo+rk.Design
Consultants (FDCs)

Development of Reference Designs by FDCs
for Power, Portals, Siations and Shafts

Presently 22 Development Sites have been
considered

10 - Forcea- Ventilation Shaft Sites
12 — Sites with other Fixed Installations
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IPD25 — Status Update

Development of the Methed for Establishing
Background Noise Levelstor IPD25

FDC Background Neise Surveys/Reporting
using the standard grid of L gy 15, dB values:

Time p0_[01_[02 3. jo* [05 [06 o7 _[08 09 [0 [11 [12 12 14 15 16 _[i7_[18_[19_Ppo P1 P2 P3
Weekday a\
Background 08 [b4 5 o4 |54 57 60 B3 |64 64 64 64 |64 64 63 |63 63 |63 |63 |63 61 |61 |61 |60
Weekend R
Background 60 52 57 57 |55 |55 |56 |56 |59 |61 |61 |60 |60 |60 |60 |BO 59 |BO |61 |61 |60 |59 |59 |59
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IPD25 — Status Update

‘Jointly Established’ & Agreed Background
Noise Levels with Local Adthorities

Preliminary D25 Noigsa-Assessments of
~DC Reference Design — Reviewed by CRL
ndividual D25.Presentations to Local
Authorities. by - Station FDCs

Next step{®25 Communication to Local
Authorgties of Preliminary Assessment
Findings (Worst-case Cumulative Levels)
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IPD25 — Status Update

IPD25 Contract Specificatioris Completed
and Included in the relevait tender
packages (ITTs) as fellows:

1. Deepevel Stations
2. Shafts and Portals
3. Surface'Rail and Surface Stations
4. Tuonel Ventilation (Systemwide)
S/ Traction Power Transformers
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Engineering & Contractua! Context

Parti 2
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Engineering & Contractua! Context
Context: IPD25 Introduction - Paragraph 1.5

“To avoid a significant noise-impact from the tunnel
forced ventilation fans, ngise attenuators will be
designed and installed ©ir each side of the tunnel
ventilation fans, as.necessary to meet the Crossrail
assessment criterion for fixed plant”

The preliminary assessments support the above,
indicatingmaat the tunnel ventilation fans are the most
significait fixed installation noise sources on the
Crossrail project
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Crossraill - Central Section-¥Works

Tunnel structures and station, intermediate
shaft and portal structures & mechanical and
electrical systems

Systemwide (railway. systems, tunnel systems)

Complexity:
Complexcpackaging of delivery responsibility
Compgi2 project timeline
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High Level Timeline
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Summary of Responsibiliites

C610 — Systemwide Main ANarks Contract
iIncludes detail design and provision of the
Tunnel Ventilation System'for central section

Station contractorsywiii be responsible for the
buildings’ ventilation and air-conditioning plant

Preliminary assessments by station and shaft
designers.indicate that the Tunnel Ventilation
System-igiihe fixed installation with the
dominating noise contribution

C610 and station contractors will interface
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Tunnel Ventilation Systeni
Required to:

Relieve pressure resulting fromidiain movements
— Draught Relief Shafts
Remove heat dissipated/y running trains
— Under Platform Extract
Cool trains statioriary.in tunnel (Cooling / Congestion)
— Cooling
Control smoke. 1rom a train fire
— Smoke-Control (Emergency Situation)
Provide‘yentilation during tunnel maintenance activities
— Mairienance Ventilation
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Draught Relief Shafts

Draught Draugh’
Relief Relief
Shaft Snaf
Tunnel N
Entrance |

Station
Ground Level L Ground Level
M M
L4

Needed to relieve the pressure generated by
train movements

Provides passive ventilation and cooling




Under Platform Extract

Draught Draught

Shaft Shaft
Station
N
— Ground Level Ground Level—— . —
i e & & & =N |

Required to remove heat from trains stopped at
the station

Provides active cooling of tunnel
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Cooling / Congestion

Draft Forced Draft
Relief Relie. Vent Relief
Shaft sha. Shaft Shaft

Tunnel g
Entrance ‘
I Station ‘
— Ground Level — — L H Ground Level
|4

Required to cool trains stationary in Tunnel

Only required if Train remains stationary in the
tunnel for more than 6 minutes
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Smoke Control - Fire In T nnel

Draught Draught
Relief Relle. Relief

Shaft sha. Shaft

e
Entrance \
l Station
— Ground Level——— — — L H

Required to Contrecl Simoke
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Smoke Extract - Fire in Station

Draught Draught ForcedDraught
Relief Relief Vent Relief
Shaft Shaft Shaft Shaft
Tunnel
Entrance

A

— Ground Level

Required to extract sivioke
Keeps station evacuation routes clear of smoke
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Route Map

Bond Street Fisher Street Liverpool Street S 2pney Green Eleanor Street

0 00 00 O &0 00 X @)

Paddington Tottenham Court Road Farringdon \ Vhitechapel

Mile End

Limmo

) X))

O Canary Wharf Woolwich

Intermediate Shaft with No Tunn<' Ventilation
O Intermediate Shaft with Cocur ety
OO Station with Cooling & Dregit Relief
‘. Station with Coolin'j, URE & Draught Relief
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Section

+118,050 Level A (1F)

ATMOSPHERE SIDE ATTENUATOR|

+112.050 Level 1 (GF)

Typical Dimensions:

Fan Size: 2.8m diameter

Duct Size: 30m~”2

Attenuator Dimensions:

e 3mlong

+92,050 Level 6 (B4)
A 4

+87.100 Level 7 (B5)
v

ASA1/1781

PERMANENT LIFTING BEAM

SAFE WORK|NG LOAD
OF 10 TONNES REQUIRED

UPPER TRANSITION DUCT

UTD2/1792

TUNNEL VENTILATION FAN

UPPER TRANSITION DUCT

SIZE=2.8m |.D.

LOWER TRANSITION DUCT
LTD2M785

FAN ISOLATION DAMPER
FID2/1732

TOTAL SIZE = 24m*

EFFECTIVE AREA = 20,2m?|

e

A Man access door

UTD1/791

TUNNEL VENTILATION FA!
TVF1/11701

SIZE=28m |D.

LOWER TRANS|TION DUCT

4.90

i
| EYAYAY SVAVAN KA Net

LTD1/1794

FAN ISOLATION DAMPER

={—— Equipment access door

=+———+ Man access door

FID11731
TOTAL SIZE = 24m*
EFFECTIVE AREA = 20.2m’)

12.00 .
TUNNEL SIDE ATTENUATOR.
i 5 TSAINTT
1l I SIZE = 57
i
H b
g i
! i
i H
R TUNNEL ISOLATION DAMPER

TIOWI1712

Equipment access door

TOTAL SIZE = 24mé

EFFECTIVE AREA = 20.2m”

UPE DAMPER

UPDW/1742

TOTAL SIZE = 4 6m*

EFFECT|VE AREA = 4.0m*

TUNNEL ISOLATION DAMPER

TIDEAT11

TOTAL SIZE = 24m*

EFFECTIVE AREA = 20.2m*

UPE DAMPER

UPDE/T41

TOTAL SIZE = 4 6m*

EFFECT|VE AREA = 4,0m*

+82,550 Level 8 (B6)
v
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- Residential receptor

Long Lane - View from Southeast along Hayne Street

Typical
Intake / cutlet
arrangement
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Operational Modes
Under Platform Extract (UPE)

Cooling of trains running normally

Cooling / Congestion (vorst Case Noise)
Cooling of stationary tiains in tunnel

Maintenance
Ventilation of turnel maintenance activities
Tunnel Ventilation System test

SmokedZontrol
Noise not considered because emergency response



Noise Propagation Paths i- Under Platform Extract Mode

Atmosphere Side Attenuation
Fan Fan Fan
Isolation Isolation Isolatien
Receptor
F Damper Damper Dampe
M 7,
7
— |>_ - ) Draught Relief
| Shaft
~Ground level Draught Relief v
Shaft
~-crsed e dlation Shaft
| N
‘ System Side Attenuation DRS Damper
NP vra]
RS amper
Tunnel Isolation Damper Tunnel Isolation Damper
Bored Tunnel Bored Tunnel
UPE UPE
Under Platform Extract (UPE) T‘mp"‘“r D‘ampj’ Under Platform Extract (UPE)

m Fan (UPE Duty) Noise
Open D Airflows(Riston-Efiect):Noi
pen Damper ) >

Plant-Noi

Inactive Fan  Active Fan  Closed Damper



Noise Propagation Paths ;- Cooling Mode (Worst Case Noise)

Atmosphere Side Attenuation

Fan Fan Fan ‘

Isolation Isolation Isolation
Damper Damper D& mper

_ Lo

Fo U‘J‘ entilation Shaft

Receptor

DFught Relief
Shaft

-Ground level Draught Relief
Shaft

|
/.

System Side Attenuation

j(.u

D. S Damper / \l
N /]
Tunnel Isolation Damper Tunnel Isolation Damper
Bored Tunnel Bored Tunnel
f & UPE UPE
Under Platform Extract (UPE) T"‘F’Tr D‘ampT Under Platform Extract (UPE)

Ean-(EM-Duiv)-Noi

Open Damper

X [PAVAVAVAVAVA

Inactive Fan  Active Fan  Closed Damper



Noise Propagation Paths ;- Maintenance Mode (reduced duty)

v -
Atmosphere Side Attenuation
Fan Fan Fan ‘
Isolation Isolation Isolation
Receptor
P Damper Damper Dz nper
ﬁ -
ﬁ‘ ’C><‘ Draught Relief
Shaft
-Ground level Draught Relief
Shaft
N
‘ Fo.u‘J‘ entilation Shaft
o
|
‘ S
System Side Attenuation DRS Damper
e -
Di S Damper L/
N
Tunnel Isolation Damper Tunnel Isolation Damper
Bored Tunnel Bored Tunnel
I & UPE UPE
Under Platform Extract (UPE) Tmpe‘r Df”“"T Under Platform Extract (UPE)

(VAVAVAVAVAVAY

Open Damper

Inactive Fan  Active Fan ~ Closed Damper




WMW,%W

Frequency of Operation
Under Platform Extract (UPE)

On during operational hours at all stations except
Woolwich

Cooling / Congestion
Infrequently (seenext slide) to respond to
congestion / train fault

Maintenangce
Engine&ring Hours

Depends on tunnel maintenance schedule and type
of maintenance activity



Frequency of Operation — Cooling | 9
£S
100 2 09 3 G4 (5 5 ()96 (70 Ventiation

| Section '

50% chance of a train being stationary for more than 6 minutes in 10
a tunnel along the entire Central Section on any given dav.

4% chance of a train being stationary for more than 6 minutes in

Cws WQoO0
any given ventilation section on any given day —@1 12 ( ; f )13

Ventilation Shafts serving 1 Ventilation Sectisinhave a 4% probability of activation in cooling mode
on any given day

— Statistical interval betweenr,activations in cooling mode is 26 days

Ventilation Shafts serving 2 Ventilaticia Section have a 8% probability of activation in cooling mode
on any given day

— Statistical interval wetween activations in cooling mode is 13 days

Ventilation Shafts serviny 3 Ventilation Section have a 12% probability of activation in cooling mode
on any given day

— Statisticai interval between activations in cooling mode is 8 days

— Each individual shaft will operate in Cooling / Congestion Mode infrequently.
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IPD25 - Crossrail Design Process

Part 3
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IPD25 - Crossrail Design Process

Protocol for the Application of Crossrail Design
Criterion to the Design of Fixed Installations

Section 3 of IPD25 (AsSutances 463 & 464)

Section 3.2 list seven_ specific requirements of the
protocol
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Crossrail Design Process

When designing all fixed installations theincminated undertaker will
be required to:

D25 Design Protocol-(RBullet Point 1)

“Incorporate the design criigiron into contract documents such
that it will apply to the design of all the fixed installations that are
to be installed and c¢{erated in any location within the Crossrail
development”

CONPRACT REQUIREMENT (+5dB)
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Crossrail Design Process
D25 Design Protocol (BulictPoint 2)

“When designing fixed installatioivs, take the further endeavours
which are referred to in paragrath’'2.6 or 2.9 (as the case may be)
to reduce the noise below the design criterion in paragraph 2.5”

CONTRACT REQUIREMENT (-5dB)
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Crossrail Design Process
D25 Design Protocol (BulictPoint 3)

“Translate the design criterion inte.specific requirements in
specifications for the procurerent and operation of Crossrail
plant, equipment and machisi<2iy for fixed installations taking into
account the further endeavours referred to in bullet point 2
above”

SPECIFICATIONS
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Crossrail Design Process
D25 Design Protocol (BulictPoint 4)

“Determine the relevant L,q, rlevels. to be jointly established with
the relevant local authorities”

BACKGROUND



Jwv«mﬁééwmﬁdjkQfl/ykmhmmwﬂ@NMW{QWL

Crossrail Design Process
D25 Design Protocol (BulictPoint 5)

“Procure, install and commission-p.ant, equipment and
machinery, including noise atteriiation equipment that meets the
specific requirements referrcdo in bullet point 3 above”

IMELEMENTATION
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Crossrail Design Process
D25 Design Protocol (BulictPoint 6)

“Provide details of the measures.utidertaken to ensure that, under
all reasonably foreseeable circumstances, the design process and
procurement process for fix¢dtinstallations is adequate to achieve
compliance with the desigir.cilierion taking into account the
endeavours referred tc.in oullet point 2 above (including
proposals for maintenance and monitoring) to the relevant local
authority whose coawnents will be taken into account”

PROCESSES
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Crossrail Design Process
D25 Design Protocol (Bulict Point 7)

“Before the fixed installation mayvww operated, satisfactorily
complete the standard suite of-acceptance tests required for such
plant and provide informatigi &1 those tests to the relevant local
authority”

VALIDATION
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Crossrail Design Process

D25 Design Protocol - Sumrr@ry

1. Contract Requgrement (+5dB)
2. Contract Regdirement (-5dB)
3. SpEcifications
$2Background
5.Implementation
6. Processes
/. Validation
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Crossrail Design Process

Specific D25 Contract Spacifications:

Inclusion of all IPD25’s:Assurances in ITTs
including ‘Crossrail /Assessment Criterion’ of
+5dB and ‘further elideavours’ to achieve -5dB

Inclusion of agreed background noise reports
In ITTs (contractual levels)

Inclusian. of preliminary FDC assessments in
ITTs (nformation only)

Setling of ‘Noise Design Criteria’ taking
account of potential cumulative effects
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Crossrail Design Process

Specific D25 Contract Speciiications:

Tunnel Ventilation:

Targets of +5dB and -5dB have been set as per IPD25

Stations & Faclilities:

Aim where practicable to meet -10dB (i.e. 5dB more onerous
than IPD25°¢ ‘further endeavours’) and be no more than -5dB

The -10dB target is driven by the need to meet IPD25 requirements on a
cumulativesbasis. The specifications require the various contractors to
interface with each other and work in a collaborative manner to meet IPD25
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Crossrail Design Process

Specific D25 Contract Detiverables:

‘Fixed Installation Noise Justification’ report, if
applicable (i.e. any targais are not met)

‘Fixed Installatiori.Damonstration’ report
Above to he delivered 7&4 months prior to procurement

‘Comirmissioning & Acceptance Testing’ report to
demenstrate compliance
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Crossrail Design Process

Information provided to acal Authorities:

Design information (includiiayy above reports) to the
relevant local authoritiesy where -5dB cannot be met,
despite further endeavaurs:

Calculated BS4142 Rating Levels

Frequency/Duiration of Tunnel Ventilation Fans (congested mode)
Performanck or Noise Mitigation Equipment

Limitatigng to any Further Mitigation being Practicable

Inforwiation on the commissioning and acceptance tests
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