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PREFACE

CONTENT

This quick guide clarifies LTA's design requirements for E&M technical proposal 
submissions relating to developments that integrate with Rapid Transit Systems (RTS) 
stations. Such integrations may be initiated by the Owner/Developer of an existing 
building or imposed by the relevant agencies on Government Land Sales (GLS) 
developments. In either case, the proposal will be subject to review and approval by LTA.

The case studies presented in this series aim to provide guidance on the pertinent E&M 
design requirements to be incorporated in the developer's E&M technical proposal for the 
proposed relocation of RTS station ventilation shafts.

Functions of RTS Station Ventilation Shafts

The relevant design and submission requirements are stated in this document: 

1. Locations of New RTS Station Ventilation Shafts Openings

2. Design, Operation and Maintenance Requirements 

3. Submission Requirements

4. Testing and Commissioning

Ventilation shafts — namely ventilation exhaust (VE), ventilation supply (VS), and tunnel 
ventilation (TV) — are connected from the station box/tunnel and vent to atmosphere.

The functions of the ventilation shafts are described as follows.

Fresh air for ventilation of the station is drawn from the ventilation supply (VS) shafts, while 
air is exhausted through the ventilation exhaust (VE) shafts. Tunnel ventilation (TV) shafts 
serve to ventilate the tunnels, and the piston effect brought about by train movements 
through the tunnels is relieved through the TV shafts.

In the event of a fire, the VE shafts act as exhaust shafts for the purging of smoke from the 
station.

TV shafts may act as exhaust shafts for the purging of hot gases and smoke from the 
tunnels, and may also act as intake shafts supplying air into the tunnel during fire 
emergencies, congested or peak-hour operations, and tunnel maintenance activities.

Replacement air for the station smoke purging system and trackway emergency 
ventilation system will be supplied from the station entrances.
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1. Locations of New RTS Station Ventilation Shafts 
Openings

The following serve as minimum requirements:

a. Ventilation termination louvres or grilles, whether part of a freestanding structure or 
incorporated into any building, shall be located more than 5m from any other opening. 
The distance shall be measured from the edge of the louvre for openings on the same 
surface, and from the face (external edge) for openings opposite. Refer to Figure 1.

b. The outdoor air intake openings shall be a minimum of 5m above ground level. Refer to 
Figure 2.

c. The intake louvre shall be located a minimum of 1 m below the exhaust louvre when 
both are located on the same face of a building. Refer to Figure 2.

Figure 1: Minimum of 5m separation from openings Figure 2: Intake below exhaust
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1. Locations of New RTS Station Ventilation Shafts 
Openings

The following serve as minimum requirements:

d. When intake and exhaust louvres are located at 90° to each other, the distance 
between the edge of the louvre and the edge of the building face shall be at least 0.5m. 
Refer to Figure 3.

e. Smoke discharged from TV shaft or exhaust louvres should be directed away from 
station entrances and passing vehicles.

f. Exhaust shafts shall not discharge at pedestrian level unless separated from 
pedestrians by a minimum distance of 5 m. Refer to Figure 4.

Figure 3: 900 separation

Figure 4: Pedestrian clearance
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1. Locations of New RTS Station Ventilation Shafts 
Openings

The following serve as minimum requirements:

g. All openings shall be at or above the flood protection threshold level and the Developer 
shall locate them away from noise sensitive premises and residential premises. 

h. In addition to above requirements, engineering analysis including Computational Fluid 
Dynamics (CFD) simulations shall be carried out to demonstrate the adequacy of design 
in preventing smoke recirculation between various ventilation shafts openings, station 
entrances and the adjacent development. Refer to Figure 5.

Figure 5: Example of CFD simulation
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1. Locations of New RTS Station Ventilation Shafts 
Openings

The following serve as minimum requirements:

i. If it is necessary to modify the MRT ventilation shafts (such as modification to louvres), 
pressure drop calculations and the impact on the TV / VS / VE fans shall be prepared / 
assessed. The pressure drop across the louvres shall not exceed 50 Pa.

Figure 6: Example of ventilation shafts modification

Plan view A

A

Legend:

           New opening

             Old opening

Section A-A

Station

Development
New shaft area with new 
ventilation opening
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2. Design, Operation and Maintenance Requirements 

a. Prior to the submission of the Development Proposal during the Design Gateway stage, 
the Developer shall initiate a pre-consultation to share their proposal for the diversion of 
the ventilation shafts, to confirm the applicable design parameters and to obtain the 
necessary as-built information.

b. The cross-sectional area of the relocated ventilation shaft shall not be less than that of 
the existing shaft.

c. Side discharge vent shafts shall be equipped with louvres to prevent the ingress of 
rainwater. Where vertical discharge is proposed for the vent shafts, drainage pumping 
system shall be provided. Design Requirements for louvres shall include: 

i. Double bank performance louvres shall be provided.
ii. A minimum overhang of 500mm over the louvred opening is recommended to 

prevent rainwater ingress, subject to the specialist's further recommendations.
iii. Louvres shall have a weather resistance of 95% and shall be provided with bird 

screens of not larger than 10mm mesh.
iv. The pressure drop through louvres shall not exceed 50 Pa. 
v. The face velocity across the louvres shall not exceed 3 m/s.

d. The developer shall ensure that the sound level emitted from the louvres of the 
ventilation shafts comply with the noise control requirements of National Environment 
Agency (NEA) for the surrounding environment.

e. A minimum 2-hour fire rated compartment shall be maintained between the individual 
ventilation shafts, and between the ventilation shafts and the development.

f. Suitable maintenance access shall be provided within the ventilation shafts including 
cat ladders. Lighting and radio coverage shall also be provided. 

g. Where access door along the ventilation shaft is provided, security requirements by 
Public Transport Security (PTS) shall be complied with.

h. Any hoisting provisions provided within the existing ventilation shaft shall be 
incorporated into the relocated shaft. Where the shaft is extended, the hoisting 
provisions shall be suitably adapted to the revised shaft configuration to maintain its 
intended functionality. 

i. The shaft opening shall be suitably located and sized to facilitate the delivery, 
installation, maintenance, removal and replacement of station equipment. Suitable 
lifting provisions shall be incorporated where required.
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3. Submission Requirements 

Documents that are required to be furnished for technical review and modification 
application include but not limited to the following: 

a. Layout/Sectional plans of the proposed modification work.

b. Method statement showing sequence of works/installation details, safety provisions, risk 
matrix, etc.

c. Pressure drop calculations for ventilation shafts (including louvres) and noise level test 
reports for the louvres. 

d. Noise level test reports for the louvres.

e. Computational Fluid Dynamics (CFD) simulations report during the design stage by 
Qualified Person to demonstrate that there is no smoke recirculation and smoke short-
circuiting between vent shafts, station entrances and openings. The simulations shall 
model the louvre positions, wind effect, surrounding buildings etc. 

f. Technical brochures/ specifications, test reports and certificates for equipment and 
materials.

g. Cat ladders and intermediate platform details.

h. Test plans and test procedures. 

i. Updating of as-built drawings after completion of modification work.

Figure 7: Example of pressure loss 
calculation

Figure 8: Example of CFD simulations 
report 
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4. Testing and Commissioning 

The following testing and commissioning works are to be carried out before handing over 
to the Authority:

a. Airflow measurement

b. Noise level report.

Figure 9: Example of using a sound level meter for noise measurement

For more information on the relocation of RTS station 
ventilation shafts, please refer to the “Guidebook for 
Carrying Out Modification Work to Rapid Transit 
System (RTS) Stations or Railway by Private 
Developer”, which is available on LTA’s corporate 
website. 

Alternatively, you can scan the QR code on the right 
to access the guidebook.
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https://go.gov.sg/lta-guidebook-modification
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CONCLUSION

Please note that this quick guide does not supersede the Rapid Transit Systems 
(Development and Building Works in Railway Protection Zone) Regulations and 
the Rapid Transit Systems (Railway Protection, Restricted Activities) Regulations. 
If there is any conflict, the prevailing regulations will take precedence. 

We welcome any suggestion or feedback on the quick guide for improvement of 
future editions.

All publications are available on LTA’s corporate website, under Who We Are > 
Statistics & Publications > Journals & Newsletters.
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