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AGENCY- SPECIFIC REQUIREMENTS

1 BCA REQUIREMENTS

All BCA BIM submissions shall meet the following requirements specified under:
e Singapore BIM Guides-Modelling Requirements
e BIM e-Submission Template Guides

Complete and updated set of BIM guides can be found at www.corenet.qov.sg

All submissions shall be placed in sheets which shall contain the title block with information
as boxed up in Fig. 1a.

Fig. 1a - Sheet with Title Block

Iy

=l
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Fig. 1b - BCA Standard Approval Stamp
100 mm |

Sheetof

BUILDING AND CONSTRUCTION
AUTHORITY

Project Reference No:

120 mm

Approval granted herein is with respect to civil defence shelter
works only
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1.1 Building Plans (BP)

All submissions shall meet the following requirements specified under:
e Building Control Act Chapter 29, Building Control Regulations 2003
e Approved Document v6.2
e Code on Accessibility in the Built Environment 2013
e Any other relevant rules, regulations and Codes of Practice

Complete and updated set of regulations can be found at www.bca.gov.sg

BP Submission Requirements
(Required Views, but not limited to)

2D Views 3D Views Schedules
e Location Plan e Part-3D of floor plans e Audience Seating
e Sijte Plan e <any critical area that e Hearing Enhancement
e Floor Plans needs to be shown> System (HES)
e \Ventilation Plans e Parking Lots
e FElevations e Rooms (for Hotels,
e Sections Serviced Apartments,
e Typical Details etc.)

e Staircase (Industrial,
Non- Industrial,
Within Residential
Units)

e Statistical Gross Floor
Area (SGFA)

All 2D Views and Schedules shall be placed on sheets.

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 5
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A. 2D Views

All views shall contain the following information generated from BIM.

l‘ 2D Views shall follow the BIM e-Submission Template Guides. \l

1. Location Plan

o Development boundary in RED.

2. Site Plan

o Site boundaries in RED;

o Building outlines to be erected/ building in which works are to be carried out shall
be indicated;
Road names, adjacent roads and streets;
Town subdivision, mukim & lot number, and the adjoining lots;
Building setback and distance between the new building to be erected or the
building works to be carried out and its adjacent lot boundary;
Ingress and egress to the Site;
Barrier-free access route; and
Grids and grids dimension to show the total length or width of the building.

3. Floor Plans
o Grids and grids dimension to show the total length or width of the building, as
well as the distance between structural columns.
Room/ space usage;
Barrier-free access route;
Hearing Enhancement System (HES), if applicable; and
Family-friendly features, if applicable

o O O O
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Fig. 3 - Example of Site Plan
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4, Ventilation Plans
o Grids and grids dimension to show the total length or width of the building, as
well as the distance between structural columns;
Room names and/ or space usage;
Mode of Ventilation; and
Location of air well spaces, if applicable.

Fig. 5 - Example of Ventilation Plan view naming

Floor Plans
o BCA_FP_01 VP
o BCA _FP_02 VP

Table 1 - Colour used for Mode of Ventilation

Colour e Mode of Ventilation R G B
Natural Ventilation 128 191 255
Natural Ventilation with Air- 185 220 255
Conditioning provided
Air- Conditioning and Mechanical 255 147 255
Ventilation (ACMV)
_ Mechanical Ventilation 183 111 255

Fig. 6 - Example of Ventilation Plan
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Image credit to DCA Architects
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5. Statistical Gross Floor Area (SGFA) Plans
o Area usage;

o SGFA lines shall show other areas not included in GFA; and
o Different area types shall use the colour code in Table 2.

Table 2 - Colour used for different area types

Colour Area Type R G B
Gross Floor Area 128 255 128
- Other areas not included in GFA 255 128 128

Fig. 7 - Example of SGFA Plan

Image credit to DCA Architects

6. Elevations and Sections
o Grids and grids dimension to show the total length or width of the building, as
well as the distance between structural columns;
Room and/ or space usage;
Floor to floor height; and
Specify Top level of the building (SHD);

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 9
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B. 3D Views

3D Views shall follow the BIM e-Submission Template Guides.

1. Part 3D

3D floor plans corresponding to each floor plan shall be provided. Part 3D Views shall show

all necessary information of:

o Non-typical floor level;
o Typical floor level;
o Any critical area that needs to be shown.

Fig. 8 - Example Part 3D (all accessible objects are highlighted in Orange)

Image credit to WOHA
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C. Schedules

Schedules are the extracted information from BIM.

‘ Schedules shall follow the BIM e-Submission Template Guides. \

Audience Seating

For developments that require Audience seating such as auditorium, theatre, etc.
Schedule shall indicate the fields as shown in Table 3.

Table 3 - Audience Seating

Storey Type Room Name Accessible Count
Yes/No
O 0
O 0

Rooms (for Hotels, Serviced Apartments, etc.)

For developments such as Hotels, Services Apartments, etc.
Schedule shall indicate the fields as shown in Table 4.

Table 4 - Rooms (for Hotels, Serviced Apartments, etc.)

Storey Room Name Area Accessible Occupancy Count
Yes/No
O 0
O 0

Hearing Enhancement System (HES)

For developments with spaces that require hearing enhancement system such as auditorium,
theatre, etc.
Schedule shall indicate the following fields as shown in Table 5.

Table 5 - Hearing Enhancement System (HES)

Storey Room Name Count
0
0

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 11
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Staircase (Industrial, Non-Industrial, Within Residential Units)

There are separate schedules created for different types of development (Industrial, Non-
Industrial & Within Residential Units). Use the appropriate schedule as required.
Schedule shall indicate the fields as shown in Table 6.

Table 6 - Staircase (Industrial, Non- Industrial, Within Residential Units)

Type Base Actual Actual Overall Detectable
Level Riser Tread Height Warning
Height Depth Yes/No
]

Parking Lots
Schedule shall indicate the fields as shown in Table 7.

Table 7 - Parking Lots

Storey Type Dimension Accessible Count
(WxL) Yes/No
O 0
O 0

Statistical Gross Floor Area
Schedule shall indicate the fields as shown in Table 8.

Table 8 - Summary of Statistical Gross Floor Area (SGFA)

Blk No. Storey Name GFA (m2) Non_GFA Total SGFA
(m2) (m2)
0.00 0.00 00.00
0.00 0.00 00.00
0.00 0.00 00.00
0.00 0.00 00.00
0.00 0.00 00.00

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 12
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1.2 Civil Defence Shelter Building Plan (CD)

All submissions for Household shelter (HS), Storey Shelter (SS), Staircase Storey Shelter (SSS),
Public Shelter (PS) and MRT Transit shelter shall meet the relevant requirements specified
under:

e Building Control Act Chapter 29, Building Control Regulations 2003

e Technical Requirements for Household Shelters

e Technical Requirements for Storey Shelters

e Technical Requirements for Public Shelters (S1 to S5)

e Technical Requirements for MRT Transit Shelters

e Any other relevant rules, regulations and Codes of Practice

Complete and updated set of regulations can be found at www.bca.gov.sg

Essential Information on Cover Page
(Additional to that specified in Code of Practice for BIM e-Submission General Requirements)
v Standard Approval Stamp (refer to Fig.1 - BCA Standard Approval Stamp) and
v Standard certification for shelter plan (refer to Annex Il. Standard Certifications for
Building Works)

Project Reference Number

HS, SS, SSS and PS plan shall be indicated with the same project reference number. The
abbreviation, CD, shall be used for shelter building plans, for example, A9999-12345-2016-
CDO1.

For subsequent amendment submissions made to the approved shelter plans or re-
submission of shelter plans after receipt of Notice of Disapproval (NOD) issued by BCA, the
plans shall be indicated with respective plan type suffix and unique numbers in their
application. For example, if shelter building plans CDO1 has been used and subsequent
amendment submissions shall be indicated with CD02.

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 13
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1.2.1 HS, SS and SSS CD Submission Requirements

(Required Views, but not limited to)

2D Views 3D Views Schedules
e Location Plan e Part- 3D of HS, SS and e Data of Household
e Sijte Plan SSS Shelter
e Floor Plans of HS, SS e <any critical area that e Data of Storey Shelter
and SSS needs to be shown> e Data of Staircase
e Sections of HS, SS and Storey Shelter
SSS
e Elevation of HS, SS
and SSS
e Detailed Plan of HS,
SS and SSS
Legend:
(HS) Household Shelter
(SS) Storey Shelter
(SSS) Staircase Storey Shelter
All 2D Views and Schedules shall be placed on sheets.

For reference: (see Annex I.A - Household, Storey, Staircase Storey Shelter Requirements)

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 14
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A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Location Plan
o Development boundary in RED.

2. Site Plan

o Site boundaries in RED;

o Building outlines to be erected/ building in which works are to be carried out shall
be indicated;
Road names, adjacent roads and streets;
Town subdivision, mukim & lot number, and the adjoining lots;
Building setback and distance between the new building to be erected or the
building works to be carried out and its adjacent lot boundary;
Ingress and egress to the Site; and
Grids and grids dimension to show the total length or width of the building.

3. Floor Plans for HS, SS and SSS

The floor plan shall show the design information and dimensions for HS, SS and SSS as

follows:

o The location, marking and layout of HS, SS and SSS in relation to the overall
building with the outline of the shelters marked;

The Gross Floor Area (GFA) of the dwelling units;

The internal area and volume of HS, SS and SSS;

The internal and external width and length of HS, SS and SSS;

The wall and slab thickness of HS, SS and SSS;

The transfer system supporting the HS (if any);

The setback distance envelop (refer to Annex I.A - Figure 1A, 2A and 3A) around

HS, SS and SSS generated from an imaginary bounding box of 3D model

(refer to Fig. 10)

o The location and dimensions of switches and lighting point, switched socket
outlet, telephone outlet, TV and radio outlets in the HS, SS and SSS (refer to
Annex LA - Figure 1C and 2C);

o The location and size of ventilation sleeves for HS, SS and SSS (refer to Annex A -
Figure 1B, 2B, 3B); and

o The location and size of rescue hatch and cat- ladder for SS only.

0O O O O O O
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Fig. 9 - Example of Floor Plan (for Household Shelter)
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Image credit to P&T Consultants Pte Ltd

envelope generated

from 3-D model

4. Floor Plans for SSS (Additional design information and dimensions)

0O O O O O O O

The location and thickness of shielding wall fronting SSS entrance door;

The clear distance between shielding wall and SSS entrance door;

The location and thickness of external and internal wall of SSS;

The location and dimension of internal SSS door;

The location and dimension of mechanical ventilation shaft;

The location and dimension of the horizontal and vertical blast hatch;

The details of reinforced concrete roof structures over the mechanical ventilation
shaft. This is above main roof level; and

The distance between SSS entrance door and edge of building line if the shielding
wall fronting SSS door is discontinuous with opening that is not directly opposite
the SSS door.

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 16
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5. Sections for HS, SS and SSS
The sections in two directions shall cut cross the entire area of setback distance and shall

show:
o The storey height measured floor to floor level;
o The clear height of HS, SS and SSS;
o The transfer system supporting the HS;
o The location and dimensions of switches and lighting point, switched socket
outlet, telephone outlet. TV and radio outlets;
The location of ventilation sleeve (refer to Annex I- Figure 1D & 2D);
The setback distance (refer to Annex I- Figure 1D & 2D); and
The protective structures of the refuse chute and service duct above the roof
level.
6. Sections for SSS (Additional design information and dimensions)

o The location and dimension of the horizontal and vertical blast hatch;
o The details of protective structures at roof for the mechanical ventilation shaft.

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 17
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B. 3D Views

3D Views shall follow the BIM e-Submission Template Guides.

1. Part 3D
3D floor plans corresponding to each floor plan shall be provided. Part 3D Views shall show

all necessary information of:
o Non- typical floor level;
o Typical floor level;
o Any critical area that needs to be shown.

Fig. 10- Example of Part 3D (showing setback)

Imaginary bounding box
showing volumetric Setback
distance envelope

Image credit to P&T Consultants Pte Ltd
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C. Schedules

Schedules are the extracted information from BIM. All schedules for approval of HS, SS, SSS
and PS shall be placed in the sheets together with the Site Plan.

Schedule shall follow the BIM e-Submission Template Guides.

Table 9 - Data of Household Shelter (HS)

Data of Household Shelter

Dwelling GFA of Unit No. of HS Internal No of Square | Internal Shelter
Unit Type (m2) Area of HS Units # Volume of Type*
(m2) HS (m3)

* Legend for Household Shelter Type # Applicable for HS which are
HA: HS Aboveground

HB: HS Basement

trapezoidal or L-shaped HS.

No. of square units (0.6 m x 0.6 m) used
for the assessment of trapezoidal or L-
shaped HS

Table 10 - Data of Storey Shelter (SS)
Data of Storey Shelter

Storey Dwelling GFA Internal Area of SS(m2) Internal Volume of SS Shelter
Unit Type (m2) (m3) Type +
Required Provided Required Provided
(TNO x (TNO x
0.6m2) 1.8m3)

+ Legend for Storey Shelter Type
SA: SS Aboveground

SB: SS Basement

Copyright © 2016 Building and Construction Authority. All Rights Reserved.
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Table 11 - Data of Staircase Storey Shelter (SSS)
Data of Staircase Storey Shelter

Storey Dwelling GFA Internal Area of SSS(m2) | Internal Volume of SSS | Shelter
Unit Type (m2) (m3) Type +
Required Provided Required | Provided
(TNO x (TNO x
0.6m2) 1.8m3)

+ Legend for Staircase Storey Shelter Type
SA: SS Aboveground
SB: SS Basement

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 20
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1.2.2 Public Shelter CD Submission Requirements

The Qualified Person (QP) shall familiarise himself with the CD Technical Requirements for

S1 — S5 Public Shelters before preparing the Architectural BIM submission for Public Shelters.
The submission shall comprise native BIM 3D models, 2D plans, sections and elevations that
are illustrative with details and dimensions, to show compliance with the CD technical
requirements. The level of detail and information shown in the 2D plans, sections and
elevations shall be similar as that of traditional (2D) architectural plan submissions. The
submission shall comprehensively cover important aspects of the shelter described in the
following sections.

The QP shall consult the Civil Defence Shelter Engineering Department of BCA for

clarification.
(Required Views, but not limited to)
2D Views 3D Views Schedule
e Location Plan e Part 3D of Public <NA>
e Site Plan Shelters
e Floor Plan of Public e <any critical area that
Shelter needs to be shown>

e Section of Public

Shelter

e Elevation of Public
Shelter

e Detailed Plan of Public
Shelter

All 2D Views and Schedules shall be placed on sheets.

For reference: (see Annex I.B - Public Shelter Requirements)
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1.2.2.1

Public Shelter Layout

A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations

O

General layout at levels or space associated with the public shelter (refer to Annex
I.B - Fig. 1);
Bounds of protection (refer to Annex I.B - Figure 2);
Layout of decontamination room and separation room
(refer to Annex I.B — Figure 3);
Entrance area configurations leading from the opening at ground level (or
elsewhere) to the CD doors, including imaginary line of sights from the CD doors
and wall and slab thicknesses (refer to Annex I.B - Figure 4, 5, 6 and 7);
Blast doors (BD), blast hatches (BH), blast fragmentation door (BFD) and blast
fragmentation window (BFW) clearances from adjacent walls, and adjacent wall
and slab thicknesses;
Blast valves, overpressure blast valves and overpressure valves;
Ventilation air shafts configurations from opening at ground level (or above
ground level) to plant room areas;
CD dry toilet areas; and
Layout showing the following information for different public shelter category as
specified in the Technical Requirements for S1 to S5 Public Shelter:
i.  Span of floor/roof;

ii. Area of Separation Room;

iii.  Area of Decontamination Room and Number of Shower Posts;

iv.  Area of First Aid Area; and

v.  Area of Shelter Management Room.

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 22
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B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

The 3D model shall show the entire CD shelter, and shall include the following:

O

O

o O O O O

Entrance and exit configurations;

Layout of decontamination room and separation room;

Blast doors (BD), blast hatches (BH), blast fragmentation door (BFD), blast
fragmentation window (BFW) and including any related bypass areas;
Blast valves, overpressure blast valves and overpressure valves;
Imaginary line of sight to the BD;

Gas-tight doors (SSD);

Air shafts; and

Dry toilet areas

Copyright © 2016 Building and Construction Authority. All Rights Reserved. 23
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1.2.2.2

Entrance Areas

A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations

O

Entrance area layout leading from opening at ground level (or elsewhere) to the
blast door (BD,BFD), blast hatch (BH) and blast window (BFW);

Imaginary line of sight to the BD;

Wall and slab thicknesses, in particular, those around the CD doors;

Size of openings and type of services penetrations such as MCTs, puddle flanges,
etc. in walls or slabs next to or in the vicinity of the CD doors;

Layout and requirements as shown in Table 18 to 20 and Fig. 5to 9

(refer to Annex I.B - Public Shelter Requirements)

The drawings shall show all associated dimensions, spacing, labels, types of finishes, etc. to
facilitate review and shall demonstrate compliance with the Technical Requirements for S1 to
S5 Public Shelters. These include:

o

Dimensions of Entrance Area for Standard Shelter Entrance and large shelter
entrance;

Safe Distance Between Shelter Entrance and Entrance of Access Way for public
shelter above ground and below ground for different public shelter category; and
Number of Standard Shelter Entrances for different public shelter category.
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B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
For each entrance area leading to a CD door, a Part 3D model shall be provided to illustrate

clearly the following:
o Entrance configuration from opening at ground (or elsewhere) to the CD doors;
o Blast doors (BD), blast hatches (BH), blast fragmentation door (BFD) and blast
fragmentation window (BFW), including any related bypass area;
Imaginary line of sight to the BD; and
Openings for services penetrations such as for air ducts, pipes, electrical cables,
trunkings and conduits in walls or slabs next to or in the vicinity of the CD doors.
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1.2.2.3 CD Doors and Supporting Structure
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
CD doors (BD, BFD), hatches (SBH), blast windows (BFD) and its supporting structure shall be
provided to illustrate clearly the following:
o Door frame dimensions;
o Floor levels and kerbs; and
o Openings for services penetrations such as for air ducts, pipes, electrical cables,
trunkings and conduits in walls or slabs next to or in the vicinity of the CD doors.

The drawings shall show all associated dimensions, spacing and labels to facilitate review and
shall demonstrate compliance with the Technical Requirements for S1 to S5 Public Shelters.

B. 3D Views

3D Views shall follow the BIM e-Submission Template Guides.

1. Part 3D
Part 3D models of the CD doors (BD, BFD), hatches (SBH), blast windows (BFD) and its
supporting structure shall be provided to illustrate clearly the following:
o Door frame dimensions;
o Floor levels and kerbs; and
o Openings for services penetrations such as for air ducts, pipes, electrical cables,
trunkings and conduits in walls or slabs next to or in the vicinity of the CD doors.
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1.2.24 Air Shafts
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
o Air shaft layout from opening at ground (or elsewhere) to the plant room
interface;
o Wall and slab thicknesses; and
o Air shaft dimensions

The drawings shall show all associated dimensions, spacing and labels to facilitate review and
shall demonstrate compliance with the Technical Requirements for S1 to S5 Public Shelters.

B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
For each air shaft, a Part 3D model shall be provided to illustrate clearly the following:
o Air shaft configuration from opening at ground level (or elsewhere) to the
plantroom interface.
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1.2.2.5 Dry Toilet Areas
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
o Location and demarcation of dry toilet areas in the CD shelter,
o Layout of dry toilets showing:
i. netarea occupied by dry toilets;
ii. cubicles;
iii.  wash basins or troughs;
iv. water supply points,
v. foul air extraction points,
vi. floor trap locations; and
vii. location of ejector tank (if any)

The drawings shall show all associated dimensions, spacing and labels to facilitate review and
shall demonstrate compliance with the Technical Requirements for S1 to S5 Public Shelters.
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1.2.3 MRT Transit CD Submission Requirements

The Qualified Person (QP) shall familiarise himself/herself with the CD Shelter Requirements
for MRT Stations before preparing the Architectural BIM submission for MRT Transit CD
shelters. The submission shall comprise native BIM 3D models, 2D plans, sections and
elevations that are illustrative with details and dimensions, to show compliance with the CD
shelter requirements. The submission shall comprehensively cover important aspects of the
shelter described in the following sections.

(Required Views, but not limited to)

2D Views 3D Views Schedule

e Location Plan e 3D View of Shelter <NA>
e Site Plan e Part 3D of Entrance
e Floor Plan of CD Areas

Shelter Layout e Part 3D of Air Shafts
e Section of CD Shelter and Bomb Pits
e Elevation of CD e <any critical area that

Shelter needs to be shown>

e Detailed Plans,
Sections and
Elevations of Entrance
Areas

e Detailed Plans,
Sections and
Elevations of Air
Shafts and Bomb Pits

e Detailed Plans,
Sections and
Elevations of Dry

Toilet Areas

All 2D Views and Schedules shall be placed on sheets.
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1.2.3.1 Shelter Layout
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations

o General layout at ground level, station concourse, station platform and any other
level or space associated with the CD shelter, such as mezzanine floors and
subway connections.

o Entrance area configurations leading from the opening at ground level (or
elsewhere) to the CD doors, including associated strikepoint lines and wall and
slab thicknesses.

o EHD/SLD and PT doors, clearances from adjacent walls, and adjacent wall and slab
thicknesses.

o Ventilation air shafts with bomb pit configurations from opening at ground level
(or above ground level) to plant room areas.

CD dry toilet areas.
Net shelter areas (NSAs) at each level of the CD shelter (eg. Concourse and
Platform) and the number of occupants at each NSA based on 0.4m2/person.

B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

The 3D model shall show the entire CD shelter, and shall include the following:

o Entrance and exit configurations;

o Strikepoint lines;

o Entrance hinged doors (EHDs), or sliding doors (SLDs) and door chambers if used
in place of EHDs;
PT doors including any related bypass areas;
Air shafts with bomb pit configurations; and
Dry toilet areas.
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1.2.3.2 Entrance Areas and CD Doors
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
o Entrance area layout leading from opening at ground level (or elsewhere) to the
EHD and PT door;
o Strikepoint line and distance measured from the strikepoint to the EHD and PT
door;
Wall and slab thicknesses, in particular, those around the CD doors;
Services penetrations such as for air ducts, pipes, electrical cables, trunkings and
conduits next to or in the vicinity of the CD doors; and
o EHD and PT door details such as, but not limited to:
i. Location, layout and orientation;
ii. Maximum door leaf opening position;
iii. Door frame and leaf clearances from adjacent walls;
iv.  Finish floor levels and kerbs;
v. Top and bottom maintenance pits;
vi. Floor and wall hooks for chain block shackles;
vii. Door stoppers and padlocking connectors;
viii.  Architectural wall finishes concealing door leafs including their locking
mechanism; and
ix. Architectural ceiling and floor finishes concealing the door frame including
their locking mechanism.

The drawings shall show all associated dimensions, spacing, labels, types of finishes, etc. to
facilitate review and shall demonstrate compliance with the CD Shelter Requirements for

MRT Stations.

The same shall apply if a sliding door and door chamber are used in place of the EHD.
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B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
For each entrance area leading to a CD door, a Part 3D model shall be provided to illustrate

clearly the following:

Entrance configuration from opening at ground (or elsewhere) to the CD doors
strikepoint line;

entrance hinged door (EHD) or, sliding door and chamber if used in place of EHD;
PT door including bypass area; and

Services penetrations such as for ducts, pipes and electrical cables next to or in
the vicinity of the CD doors.

0O O O O
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1.2.3.3 Air Shafts and Bomb Pits
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
o Air shaft layout from opening at ground (or elsewhere) to the plantroom
interface;
o Wall and slab thicknesses; and
o Ventilation air shaft and bomb pit dimensions.

The drawings shall show all associated dimensions, spacing and labels to facilitate review and
shall demonstrate compliance with the CD Shelter Requirements for MRT Stations.

B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
For each entrance area leading to a CD door, a Part 3D model shall be provided to illustrate

clearly the following:

Entrance configuration from opening at ground (or elsewhere) to the CD doors
strikepoint line;

Entrance hinged door (EHD) or, sliding door and chamber if used in place of EHD,
PT door including bypass area; and

Services penetrations such as for ducts, pipes and electrical cables next to or in

o O O O

the vicinity of the CD doors.
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1.2.3.4 Dry Toilet Areas
A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Floor Plans, Sections and Elevations
o Location and demarcation of dry toilet areas in the CD shelter,
o Layout of dry toilets showing:
i.  Net area occupied by each cluster of dry toilets;
ii.  Cubicles;
iii.  Wash basins or troughs;
iv.  Water supply points;
v.  Foul air extraction points;
vi. Floor trap locations;
Vii. Location of ejector tank; and
viii.  Sections or elevations showing no direct line-of-sight from Concourse to
the top of the dry toilets at Platform (as there is no modesty cover on top
of the dry toilet partitions).

The drawings shall show all associated dimensions, spacing and labels to facilitate review and
shall demonstrate compliance with the CD Shelter Requirements for MRT Stations.

B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
For each dry toilet cluster, a Part 3D model shall be provided to illustrate clearly the
following:

o Dry toilet cubicle partition locations and dimensions including lengths, widths and
heights to show no direct line-of-sight (such that personnel at the concourse
perimeter looking down will not be able to look into the toilet cubicles).

o Floor trap locations, distance apart of the 2 floor traps and depth from the
finished floor level (FFL).
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1.2.4 Technical Requirements for S10-S29 Public Shelters

Where a transit CD shelter is to be designed and built based on the Technical Requirements
for S10-529 Public Shelters, or Addition and Alteration (A&A) works are carried out on such
S$10-S29 Shelters, the Qualified Person (QP) shall familiarise himself with the
aforementioned document before preparing the Architectural BIM submission.

The submissions shall comprise native BIM 3D models, 2D plans, sections and elevations that
are illustrative with details, dimensions, spacing, labels, schedules, material types, etc. to
show compliance with the CD Technical Requirements for S10-S29 Public Shelters. The level
of details and information shown in the 2D plans, sections and elevations shall be similar as
that of traditional (2D) architectural plan submissions.

The QP shall consult the Transit Shelter Engineering Department of BCA for clarification.
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1.3 Core Information for BCA Submissions

Core Information listed are minimum information for BCA submissions that shall be

incorporated in BIM.

" Core Information shall follow the BIM e-Submission Template Guides. l

Table 12 - Core Information for BCA Submissions

Building Plans
Building Element Name Sample Value Remarks
Grid Name/Type A Default
Level Name Level 1 Default
SHD Value +0.00m Level value of the
development that
fulfils PUB and URA’s
requirement
Area Name/Type Residential Default
(Non- geometry) Usage O Added in template
Area Type GFA Default
Ceiling Name/Type Ceiling_50 Default
Level Level 1 Default
Column Name/Type Column_300x300 Default
(Architectural) Level Level 1 Default
Build Type -- Added in template
Labour Savings -- Added in template
Index
Door Name/Type Door_1P Default
Dimension 900x2100 Default
Level Level 1 Default
Floor/ Slab Name/Type Floor_200 Default
Thickness 200 Default
Level Level 1 Default
Parking Lot Name/Type Carpark_2500x5000 Default
Level Basement Default
Dimension 2500x5000 Default
If Accessible <Yes/No> Added in template
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Ramp Name/Type Ramp_200 Default
Thickness 200 Default
Level (Base) Level 1 Default
Slope Gradient 1/12 Default
Railing Name/Type Railing_900 Default
Height 900 Default
Level Level 1 Default
Roof Name/Type Roof 300 Default
Level Level 4 Default
Room/ Space Name Bedroom Default
(Non- geometry) Level Level 1 Default
Area 30 sqgm Default

Mode Of Ventilation | Natural Ventilation Added in template

If Accessible <Yes/No> Added in template
Staircase Name/ Type Stair_1200 Default
Level (Base) Level 1 Default
Riser Height 175 Default
Run Width 1200 Default
Tread Depth 275 Default
Number of Risers <Auto> Default
Material Precast Default

Detectable Warning <Yes/ No> Added in template
Wall Name/Type Wall_Int Default
Level Level 1 Default

Build Type -- Added in template
Material -- Default
Window Name/ Type Window_4P Default
Dimension 2800x1200 Default
Level Level 1 Default

Topography Z points value +10.50m Z points value shall

be taken from
Registered Land

Surveyor
Phase Created New Construction Default
Boundary Line Area 56798.58 sqm Default
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2 URA REQUIREMENTS

All URA BIM Submissions shall meet the following requirements specified under:

e Singapore BIM Guide- Modelling Requirements

e BIM e-Submission Template Guides

Complete and updated set of BIM guides can be found at www.corenet.qgov.sg

2.1 Requirements for URA Submissions

All submissions shall meet the following requirements specified under:

e Development Control Parameters for Residential development

e Development Control Parameters for Non-Residential development

e Handbook on Gross Floor Area
e Conservation Guidelines (Published 2011)
e Conservation Guidelines Technical Supplements (Published 1998)

e Conservation Technical Leaflets (Published 1993)

e Any other relevant rules, regulations and Codes of Practice

Complete and updated set regulations can be found at www.ura.qgov.sg

URA Submission Requirements
(Required Views, but not limited to)

2D Views 3D Views Schedule
e Location Plan e Part- 3D of floor Summary of Unit
e Sijte Plan plans Summary of Gross Floor

e Floor Plans

e Elevations

e Sections

e Unit/ Area Plans

e Area Plans for GFA
e Landscape Plans

e Landscape Section

e <any critical area
that needs to be
shown>

Area

Summary of GFA
Exempted

Summary of GFA Incentive
Site Coverage
Computation

Communal Open Space
Computation

All 2D Views and Schedules shall be placed on sheets
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A. 2D Views

All views shall contain the following information generated from BIM.

2D Views shall follow the BIM e-Submission Template Guides.

1. Location Plan

o Development boundary in RED.

2. Site Plan

o Cadastral details such as Lot Number, Lot Boundary etc. with a surrounding radius
range of 10m to 50m shall be incorporated. If this is not possible, applicants are to
provide a cadastral key plan at a separate view;
Site boundaries in RED;
All building setbacks, building outline and basement outlines;
All building plots, and area for communal use/open space for building coverage
and communal open space calculations shall be shown as separate plots;

o Parcels of land for vesting such as road widening and drainage reserve etc. shall
be shown as separate plots;
Road reserve lines and drainage reserve lines shall be indicated clearly on plan;
Existing ground levels for the subject site and adjoining sites immediately across
the common boundaries (more than 1m beyond the subject site) & proposed
platform levels shall be included. Proposed earthwork (cut and fill) shall be clearly
indicated and modelled in the models;
Retaining walls or boundary wall, if any, shall be indicated;
2 m planting strip provision if any ,shall be indicated clearly;
Access arrangement, road name text, road centre lines, road kerbs and road
categories shall be indicated clearly; and

o Plot boundaries and plot numbers of right of way/easement, parkway reserve, if
applicable, shall be indicated clearly.

3. Floor Plans
o Grids and grids dimension to show the total length or width of the building, as
well as the distance between structural columns;
Rooms and/ or space usage; and
Platform level.
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4, Elevations and Sections
o Grids and grids dimension to show the total length or width of the building, as
well as the distance between structural columns;
Room and/ or space usage;
Floor to floor height;
Specify top level of the building (SHD);
Basement protrusions, if any;
Lines of existing ground level;
Retaining walls, if any;
Minimum crest level as required by PUB; and
Minimum platform level as required by PUB.

o O O 0O O O O O

B. 3D Views

‘ 3D Views shall follow the BIM e-Submission Template Guides. \

1. Part 3D
3D floor plans corresponding to each floor plan shall be provided. Part 3D Views shall show
all necessary information of:

o Non- typical floor level; and

o Typical floor level.

In addition, appropriate Part 3D views shall also be included to explain the critical part of
design (e.g. retaining wall, basement protrusions, earth work etc.) in the proposal.
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2.2 Unit/Unit Plan

‘ Unit/ Strata Unit Plan shall follow the BIM e-Submission Template Guides.

A. 2D Views

All views shall contain the following information generated from BIM.

1. Area Plan
Fig. 10 - Example of Unit Plan view naming
Area Plan (Unit)
o URA_AP_O1_UNIT
o URA _AP_02_UNIT

o Area usage; and
o Floor area of each unit per floor.

Fig. 11 - Example of Unit Plan view
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B. Schedules

Schedules are the extracted information from BIM.

Schedules shall follow the BIM e-Submission Template Guides.

Table 13 - Summary of Unit

Unit No. Unit Type | Unit Area Unit Use
(sqm)
1st Storey
01-01 A(1) 28.51 Shop
01-02 A(2) 28.51 Shop
01-03 B(1) 29.38 Shop
01-04 B(2) 29.38 Shop
01-05 B(3) 29.38 Shop
01-06 C(1) 91.8 Restaurant
2nd Storey
02-01 D(1) 65.26 Residential
02-02 D(2) 65.26 Residential
02-03 D(3) 65.26 Residential
02-04 E(1) 95.82 Residential
02-05 E(2) 95.82 Residential
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2.3 Sky Terrace
A. 2D Views

For proposed sky terraces that are to be exempted from the GFA, the following information is
required to be incorporated in the submitted plan/model:
e The extent of the areas to be exempted by indicating the 45-degree line with
dimensions;
e Computation details for the residual area and the extent of perimeter opening (at
least 60 % must be opened); and
e The sky terrace areas that are within the 45-degree line and the residual areas are
to be clearly illustrated and annotated as shown in Figure 1 & Figure 2 (refer to
Annex | C - URA Requirements) Appropriate part 3D floor and sectional
plans/models shall also be provided.

2.4 Envelop Control

For all proposals involving new erection or reconstruction works to landed houses, using
Massing object (Please refer to software specific guide) showing the permissible building
envelope shall be provided. The object shall comply with the relevant requirements as stated
in the Envelope Control Guidelines for Landed Housing issued by URA.

‘ Envelop control shall follow the BIM e-Submission Template Guides. \
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2.5 Building setback and buffer zone provision

For all proposals involving new erection or reconstruction of buildings, using Massing object
(Please refer to software specific guide) showing the permissible building setbacks/buffer
zone provisions shall be provided. The object shall comply with the relevant requirements as
stated in the DC handbooks issued by URA.

Building setback and buffer zone provision shall follow the BIM e-Submission

Template Guides.

2.6 Earthworks and existing topographic conditions

Existing ground levels for the subject site and adjoining sites immediately across the common
boundaries (more than 1m beyond the subject site) & proposed platform levels shall be
included. Proposed earthworks (cut and fill) and toposurface shall be clearly indicated and
modelled in the 3D models. Where applicable, relevant part 3D views shall be included to
explain the critical part of the earth work. In addition, the minimum crest level and platform
level as required by PUB shall also be indicated.

Earthworks and existing topographic conditions shall follow the BIM e-Submission

Template Guides.
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2.7 GFA Calculation

GFA Calculation shall follow the BIM e-Submission Template Guides.

A. 2D Views

All views shall contain the following information generated from BIM.

Separate calculation plans/area plans and drawing views shall be provided for all the
required calculations. All calculations shall be based on the latest Handbook on Gross Floor
Area (http://www.ura.qgov.sq/circulars/text/dcdgfahb d0e4.htm).

1. Area Plan

Fig. 12 - Example of GFA Area Plan view naming
Area Plan (URA Caln)

URA_AP_O01_TGFA

URA _AP_02_TGFA

URA_AP_01_EGFA

URA_AP_01_IGFA

URA_AP_SITE

URA_AP_COS

URA_AP_COVR

0O O O O O O

Area usage;
Floor area of each demarcated area that to be included in the GFA calculation.
Boundary lines of the area’s tag shall follow the current GFA guidelines (e.g. to
include the thickness of external walls). To do this, QPs are required to define the
external boundary lines of either the areas or unenclosed spaces (e.g. balconies
and terraces),
Service Ducts without floor slabs and voids shall be indicated clearly with crosses;
If applicable, details calculations on quantum use and secondary use shall be
incorporated;

o If applicable, details calculations on area to be computed over and above the
Master Plan allowable gross plot ratio shall be incorporated;

o |If applicable, detailed calculations on GFA exemption items shall be incorporated;
and

o Detailed calculations on Building Coverage and Communal Open Space shall be
incorporated.
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B. Schedules

Schedules are the extracted information from BIM. A summary of GFA breakdown, GFA
Exempted, Incentive GFA, Building Coverage and Communal Open Space computations (as
shown below) shall be tabulated and placed in sheets.

Table 14 - Summary of Gross Floor Area (GFA)
SUMMARY OF GROSS FLOOR AREA
Blk Storey GFA | Breakdown of Gross Floor Area (m2)
No. (m2) | Commercial | Residential | Hotel | Industry | Warehouse

1 Basement

1%Storey
2"Storey
3"Storey
Roof
Subtotal:
2 Basement

1%'Storey
2"Storey
3"Storey
Roof

Subtotal:

Total
Quantum %
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Table 15 - Summary of GFA Exempted

SUMMARY OF INCENTIVE (EXEMPTED) GFA

Blk
No.

Storey

GFA
(m2)

Breakdown

e.g.
Communal
Landscaped
Areas

e.g.
Covered
Walkways

e.g.
Thur Block/
Upp Level
Linkages

e.g.
Sky
Terrace

Basement

1%'Storey

2"Storey

3"Storey

Roof

Subtotal:

Basement

1%'Storey

2"Storey

3"Storey

Roof

Subtotal:

Total:
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Table 16 - Summary of Bonus GFA
SUMMARY OF INCENTIVE (BOUNS) GFA
Blk | Storey GFA Breakdown
No. (m2) e.g.
Balcony

1 Basement
1%'Storey
2"Storey
3"Storey
Roof
Subtotal:
2 Basement
1%Storey
2"Storey
3"Storey
Roof
Subtotal:

Total:
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SITE COVERAGE COMPUTATION

Site 0.00 Sgm
Plots To Be Excluded Road Reserve 0.00 Sgm
Drainage Reserve 0.00 Sgm
Others 0.00 Sgm
Net Site Area (Item 1 - Total Of Item 2) 0.00 Sgm
Site Coverage Area Block 1 0.00 Sgm
Block 2 0.00 Sgm
Block 3 0.00 Sgm
Block 4 0.00 Sgm
Block 5 0.00 Sgm
Block 6 0.00 Sgm
Block 7 0.00 Sgm
Block 8 0.00 Sgm
Ancillary Building 0.00 Sgm
Clubhouse 0.00 Sgm
ESS 0.00 Sgm
Guard House 0.00 Sgm
Carpark Shed 0.00 Sgm
Total 0.00 Sgm
Proposed Site Coverage (%) | Site Coverage Area X 100% 0.00 %

Net Site Area
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Table 18 - Communal Open Space Computation
COMMUNAL OPEN SPACE COMPUTATION

Net Site Area 0.00 Sgm
Plots To Be Building and other ancillary structure which are 0.00 Sgm
Excluded already included in site coverage
Driveways & Car parks 0.00 Sgm
Fire- engine hard- standing ground 0.00 Sgm
Voids at ground level overlooking basement (void | 0.00 Sgm
space)
Private Enclosed Space 0.00 Sgm
Total 0.00 Sqm
3. | Communal Open Space (Net Site Area - Total Of Item 2) 0.00 Sgm
Communal Communal Open space Area X 100% %
Open Space (%) Net Site Area

2.8 Landscape Plan
A. 2D Views

The landscape plan shall be submitted with the application for submission with covered
communal landscaped area, landscaped deck or sky terrace.

1. Landscape Plans

o Location and species of proposed small to medium size shade trees are to be
shown on plan;
A legend for the proposed trees shall be provided;
All proposed green buffer/planting verges shall be indicated as tree planting strip
only;
Widths of all proposed planting provision provided shall be indicated; and
All slopes shall be shown on plan with standard symbols. The gradients of all
proposed slopes shall also be clearly indicated.

2. Sections
o Sections showing the depth of the planting beds.
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2.9 Core Information for URA Submissions

Core Information listed are minimum information for URA submissions that shall be

incorporated in BIM.

Core Information shall follow the BIM e-Submission Template Guides.

Table 19 - Core Information for URA Submissions

Development Control

Building Element Name Data List Remarks
Grid Name/Type <Manual> Default
Level Name <Manual> Default

SHD Value <Auto> Level value of the

development that

fulfill PUB's and

URA’s requirement
Area Name/Type <Manual> Default

(Non- geometry) Usage Yes/ No Added in template
Area Type <Manual> Default
Column Name/Type <Manual> Default
(Architectural) Level <Manual> Default
Door Name/Type <Manual> Default
Dimension <Manual> Default
Level <Manual> Default
Floor/ Slab Name/Type <Manual> Default
Thickness <Manual> Default
Level <Manual> Default
Parking Lot Name/Type <Manual> Default
Level <Manual> Default
Dimension <Manual> Default
Ramp Name/Type <Manual> Default
Thickness <Manual> Default
Level <Manual> Default
Slope Gradient <Auto> Default
Railing Name/Type <Manual> Default
Height <Manual> Default
Level <Manual> Default
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Roof Name/Type <Manual> Default
Level <Manual> Default
Material <Manual> Default
Room/ Space Name <Manual> Default
(Non- geometry) Level <Auto> Default
Staircase Name/Type <Manual> Default
Level <Auto> Default
Riser Height <Auto> Default
Run Width <Auto> Default
Tread Depth <Auto> Default
Number of Risers <Auto> Default
Material <Manual> Default
Wall Name/Type <Manual> Default
Level <Manual> Default
Material <Manual> Default
Window Name/Type <Manual> Default
Dimension <Manual> Default
Level <Manual> Default

Topography Z points value <Auto> Z points value shall

be taken from
Registered Land

Surveyor
Phase Created <Existing/New Default
Construction>
Plants/Trees Name/Type <Manual> Default
Phase Created <Existing/New> Default
Dimension <Manual> Default
Boundary Line Area <Auto> Default
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3 NEA-CBPD-PUB REQUIREMENTS

All NEA-CBPD-PUB BIM Submissions shall meet the following requirements specified under:
e Singapore BIM Guide- Modelling Requirements
e BIM e-Submission Template Guides

Complete and updated set of BIM guides can be found at www.corenet.qov.sg

Requirements for NEA-CBPD-PUB Submissions

The individual section below covers the specific presentation requirements necessary for
each of the drawing views submitted to CBPD and PUB at the various stages below:

3.1 Development Control;

3.2 Building Plan on Pollution Control;

3.3 Building Plan on Environmental Health;

3.4 Detailed Plan on Sewerage Works (Proposed Sewer/Sewer Diversion Works);

3.5 Detailed Plan on Sanitary Works (for Sanitary Plumbing & Drainage System/
Sewer Connection);

3.6 Detailed Plan on Sewerage M&E Works;

3.7 Detailed Plan on Drainage Works — Main Development Submission;

3.8 Detailed Plan on Drainage Works — Proposed Roadside Drain/Culvert;

3.9  As-built Plan for TOP/CSC — Proposed Sewer/Pumping Mains/Sewer/Pumping
Main Diversion Works;

3.10 As-built Plan for TOP/CSC — Sanitary Works (Sanitary Plumbing & Drainage
System/Sewer Connection);

3.11  As-built Plan for CSC — Proposed Roadside Drain/Culvert;

3.12 As-built Plan for CSC — Pumped Drainage System at Basement;

3.13  As-built Plan for CSC — Internal Drain with Deviations;

3.14 Certified Survey Plan for CSC — Development in the vicinity of/affected by
Drainage Reserve; and

3.15 URA Approved Sub-division Plan for CSC — for Site affected by Drainage
Reserve.
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3.1 Development Control
A. Site Plan View

In specific, all key plan, location plan and site plan of development control shall show the
following:

1. Key Plan
o Development boundary in RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Location Plan
o Development boundary in RED; and
o Outline of neighbouring development plots or buildings and MRT tracks, within a
100m radius shall be shown.

3. Site Plan
Layout of the site boundary in RED;

o Outline of adjacent buildings or structure;
o Building setback from MRT track;
o Existing sewers (including DTSS tunnels), pumping mains and sewerage facilities,

including their sizes, as reflected in Sewerage Interpretation Plans, within 25m of
development boundary;

o Building setback from sewers or pumping mains and setback distance from
structures or buildings;

Bin Centre location and vehicular access;

Existing Drainage reserves, entrance culverts or roadside drains;

Proposed sewers or pumping mains or drains, sewer or pumping main or drain
diversion work, holding tank or sewage treatment plant or pump sump;

o Existing or proposed internal drains serving the development site from summit
points to its outlet connection to the existing or proposed roadside drain or outlet
drain; and

o Existing road levels or ground levels at the outlet discharge point of internal
drains.
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B. Floor Plan View

In specific, all basement, 1st storey and higher storey plan of development control shall show

the following:

1. Basement Plan

o

o O O O O

For industrial development, use of floor space for industrial processes or
activities;

Provision for pollution control equipment;

Toilets, refuse chute chambers, car washing bays, garage gully and oil interceptor;
Food shops and grease traps;

Provision for pump sewerage system, if used water is generated;

All entrance or openings to the basement, platform levels, cut-off drains, crest
levels, threshold levels and drainage pump system;

Areas open to sky to be served by pumped drainage system; and

Bin Centre and vehicular access to the bin centre.

2. First Storey Plan

o

0O O O O

For industrial development, use of floor space for industrial processes or
activities;

Provision for pollution control equipment;

Bin centre and vehicular access to the bin centre;

Location of refuse chute chambers;

Existing, proposed and abandoned sewers, pumping mains, sewer connection,
including all their sizes, manholes, discharge chambers, their top and invert levels,
and their setback from buildings or structures;

The last inspection chamber, pipe size, the top and invert of the last IC and
connecting manhole;

Reinforced concrete trench for sewer that do not meet building setback
requirement;

Drainage reserve and its alignment and width;

Common drains and its alignment and flow of existing common drain within the
development site, layout of internal drainage system and discharge point to the
public drains and the drain size;

Proposed or existing platform level, adjacent road/ground levels at the outlet
discharge points of internal drains; and

Link to MRT station and /or existing building link to MRT station, if any.
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3. Second Storey to Highest Storey Plan (for industrial buildings only)

O

O

For industrial development, use of floor space for industrial processes or
activities; and
Provision for pollution control equipment.

C. Roof Plan View

In specific, the roof plan of development control shall show the following:

(@]

(@]

(@]

For industrial buildings, location of flue gas stacks and chimneys;

Provision for pollution control equipment;

Private roof terraces, gardens, common areas, common staircases;

Refuse chute, refuse chute ventilation openings, maintenance access to the
refuse chute; and

Roof gutter or scupper drains (if any), parapet walls and railings.

D. Elevation View

In specific, the elevation view of development control shall show the following:

o O O O O

For industrial buildings, location of flue gas stacks and chimneys;

Provision for pollution control equipment;

Building height;

Sewer setback from building or structures;

Location of reinforced concrete trench;

Refuse chute ventilation openings, roof gutter or scupper drains (if any), parapet
walls, railings;

Bin centre and its height;

Drainage reserve, common drains, roadside or external drains, existing and
proposed boundary fence or walls; and

Structures closer than 2.0m from the edge of the Drainage Reserve.
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3.2 Building Plan on Pollution Control
A. Site Plan View

In specific, all key plan, location plan or site plan of pollution control shall show the
following:

1. Key Plan
o Development boundary in RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Location Plan or Site Plan
o Development boundary in RED; and
o Outline of neighbouring development plots or buildings and MRT tracks, within a
100m radius shall be shown.

B. Floor Plan View

In specific, all basement, 1st storey and higher storey plan of pollution shall show the
following:

1. Basement Plan
o All details or processes inside the basement of the building;
o Trade effluent drainage or piping system to collect and convey trade effluent
generated;
Location of trade effluent treatment plant;
Location of trade effluent sampling sump or system and the connection to the
internal sanitary drainage system;

o Open process areas which may cause contamination to rain water and system to
collect contaminated rain water and system of treatment before discharge to
open drain;

Types and locations of fuel burning equipment;

Locations of air pollution control equipment;

Containment facility for storage tanks;

Locations of toxic industrial water treatment and disposal facilities;
Containment facilities for generator; and

0 O O O O O

Car washing bays, garage gully or oil interceptor.
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2. First Storey Plan

O

O

0O O O O O O

All details or processes inside the first storey of the building;

Trade effluent drainage or piping system to collect and convey trade effluent
generated;

Location of trade effluent treatment plant;

Location of trade effluent sampling sump or system and the connection to the
internal sanitary drainage system;

Location of Last Inspection Chamber (includes pH monitoring and discharge
control system);

Open process areas which may cause contamination to rain water and system to
collect contaminated rain water and system of treatment before discharge to
open drain;

Types and locations of fuel burning equipment;

Locations of air pollution control equipment;

Containment facility for storage tanks;

Locations of toxic industrial water treatment and disposal facilities;
Containment facilities for generator; and

Air intake or exhaust points for mechanical ventilation system.

3. Second Storey to Highest Storey Plan

o

o

o O O O O

All processes or activities inside the second to highest storey of the building;
Trade effluent drainage or piping system to collect and convey trade effluent
generated;

Location of trade effluent treatment plant;

Location of trade effluent sampling sump or system and the connection to the
internal sanitary drainage system;

Open process areas which may cause contamination to rain water and system to
collect contaminated rain water and system of treatment before discharge to
open drain;

Types and locations of fuel burning equipment;

Locations of air pollution control equipment;

Containment facility for storage tanks;

Locations of toxic industrial water treatment and disposal facilities; and

Air intake or exhaust points for mechanical ventilation system.
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C. Roof Plan View

In specific, the roof plan of pollution control shall show the following:

o O O O

Location of chimneys for the dispersion of flue gases;

Types and locations of fuel burning equipment;

Stacks for the dispersion of exhaust gases;

Cooling towers location and its overflow or drain-off point; and
Locations of air pollution control equipment.

D. Elevation View

In specific, the elevation of pollution control shall show the following:

O O O O

Flue gas stacks and chimneys;

Types and locations of fuel burning equipment;

Building height;

Air pollution control equipment; and

Trade effluent treatment plant and toxic industrial water treatment and disposal
facilities.
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3.3 Building Plan on Environmental Health
A. Site Plan View

In specific, all key plan, location plan and site plan of environmental health shall show the
following:

1. Key Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Location Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings and MRT tracks, within a
100m radius shall be shown.

3. Site Plan
Layout of the site with boundary lines verged in RED.
o Neighbouring buildings;
o Neighbouring clean and light industrial buildings (if any) within 50m setback
distance;
Overhead MRT within 35m setback distance from building or structure; and
Bin centre and access, swimming pool and restaurant/foodshops.

B. Floor Plan View

st
In specific, the basement, 1 storey and higher storey floor plan of environmental health
shall show the following:

1. Basement Plan
o Refuse chute chambers and sanitary facilities or toilets; and
o Food shops.

2. First Storey Plan
MRT setback lines and distance;

o Bin centre and access;
o Swimming pool, open spa or jacuzzi;
o Refuse chute chambers and sanitary facilities or toilets;
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o Food shop and its kitchen or food preparation area, outdoor refreshment area (if
any) and washing area, sanitary pipes, drip tray, double floor slab, hood and flue
system and grease trap; and

o Common drain.

3. Second Storey to Highest Storey Plan
o Swimming pool and restaurant;
o Refuse chute chambers and sanitary facilities or toilets; and
o Food shop and its kitchen or food preparation area and washing area, overhead
sanitary pipes in food shop kitchens, drip tray, double floor slab, hood and flue
system.

C. Roof Plan View

In specific, the roof plan of environmental health shall show the following:
o Location and ventilation openings for refuse chutes, common areas, maintenance
access to refuse chutes;
o Roof gutter or scupper drains (if any), parapet walls or railing, permanent and safe
access to the roof gutters or roof scupper drains; and
o Kitchen exhausts for foodshops.

D. Elevation View

In specific, the elevation view of environmental health shall show the following:
o Refuse chutes and their ventilation openings, roof gutters or scupper drains (if
any), parapet walls, railings;
Building height;
Bin centre; and
Proposed boundary fence or walls and common drain.
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3.4 Detailed Plan on Sewerage Works (Proposed Sewer/ Sewer
Diversion Works)

A. Site Plan View

In specific, all key plan and site plan of proposed sewer or sewer diversion works shall show

the following:

1. Key Plan

O

O

Boundary of development site shall be edged RED; and
Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Site Plan

Layout of the site with boundary lines verged in RED;

Proposed or existing sewer or pumping main or diversion, and their setback
distance from building or structures or Drainage Reserve or neighbouring lot;
Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert or top and pipe size levels of the connecting manhole(s); and

Provision of pump sump or holding tank or sewage treatment plant.

B. First Storey Floor Plan View

st
In specific, the 1 storey floor plan of proposed sewer or sewer diversion works shall show

the following:

o

Proposed or existing sewer or pumping main or diversion, and their setback
distance from building or structures or Drainage Reserve or adjacent lot;
Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Pipe size and invert or top levels of the connecting manhole(s); and
Provision of pump sump or holding tank or sewage treatment plant.
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C. Elevation View

In specific, the elevation view of sewer or sewer diversion works shall show the following:

o Headroom for overhanging structures or roof eaves above existing or proposed

sewer or pumping main;

o Pipe size and invert levels of the existing or proposed sewer or pumping mains

and their setback distance from building or structures;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Pipe size and invert or top levels of the connecting manhole(s);
Building height;
Proposed boundary fence or walls; and

o O O O

Pump sump or holding tank or sewage treatment plant.

D. Longitudinal Section View

In specific, the section view of sewer or sewer diversion works shall show the following:

o All existing or proposed manholes and sewers or pumping mains and its materials,
pipe sizes, distance, gradient and invert or top levels of manhole with tumbling
bay or backdrop connections (if any);

Method of laying and pipe haunching details; and
Headroom clearance of overhanging or overhead structures.
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3.5 Detailed Plan on Sanitary Works (for Sanitary Plumbing &
Drainage System/ Sewer Connection)

A. Site Plan View

In specific, all key plan and site plan of sanitary plumbing and drainage system or sewer
connection shall show the following:

1. Key Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Site Plan

o Layout of the site with boundary lines verged in RED;

o Sewer connection and its pipe size, the invert and top levels of last inspection
chamber and the connecting manhole;

o Existing sewer or pumping main and their setback distance from building or
structures;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures; and

o Provision of pump sump or holding tank or sewage treatment plant.

B. Site Plan View

st
In specific, the basement, 1 storey and higher storey floor plan of sanitary plumbing and
drainage system or sewer connection shall show the following:

1. Basement Plan
o All sanitary appliances or fittings and internal sanitary plumbing and drainage
system;
Provision of Sewerage pumping system; and
Eating establishments and grease trap or sewage divertor, if any.

2. First Storey Plan
o All sanitary appliances or fittings or soil and vent stack(s) and their connection to
inspection chambers;
o Internal sanitary drainage system and its connection to existing or proposed
sewer or manhole;
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o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert and top levels of the connecting manhole(s);
Existing sewer or pumping main and their setback from building or structure; and
Provision of pump sump or holding tank or sewage treatment plant.

3. Second Storey to Highest Storey Plan
o All sanitary appliances or fittings or soil and vent stack(s) and internal sanitary
plumbing and drainage system.

C. Roof Plan View

In specific, the roof plan of sanitary plumbing and drainage system or sewer connection shall
show the following:

o Used water ventilation stacks;
o Roof garden and window openings of penthouse units; and
o Potable water tank, if any.

D. Elevation View

In specific, the elevation view of sanitary plumbing and drainage system or sewer connection
shall show the following:
o Sanitary plumbing and drainage system within the premises connected to the
sewerage system;
o Sewer connection and its pipe size, the last inspection chamber and the
connecting manhole;
o Pipe size and invert or top levels of existing or proposed sewer or pumping main,
and the setback distance from building or structures;
Reinforced concrete trench with removable slabs; and
Pump sump, sewage ejector tank, holding tank or sewage treatment plant.
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3.6 Detailed Plan on Sewerage M&E Works

A. Electrical Floor Plan View

In specific, the electrical drawings must be endorsed by LEW/ Electrical QP and shall include
the following:
Electrical Single Line Diagram;

o Electrical Control Schematic Diagram;
o Electrical Panel Diagram; and
o Float Switches or Electrodes Level Arrangement Diagram and the description of

their operations.

B. Mechanical Floor Plan and Section View

In specific, the mechanical floor plan and sectional view shall show the following:
Dimension, size and material used for the equipment;

Pipe material and size;

Discharge point of the pump system;

Make and model of pump;

Centre line of RSJ;

Ventilation system;

Indicate the end point of vent pipe connection; and

Location of control panel.

o O O O O O O
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3.7 Detailed Plan on Drainage Works — Main Development
Submission

A. Site Plan View

In specific, all location plan and site plan of drainage works for main development submission
shall show the following:

1. Location Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings and MRT tracks, within
100m radius shall be shown.

2. Site Plan

o Boundary of development site shall be edged in RED ;

o Proposed platforms levels and road or ground levels at the outlet discharge point
of the internal drains;
Drainage reserves and common drains, which shall also be dimensioned;
Lots or plot number of development;
The alighment, type, size and flow direction of the existing roadside drain or
outlet drain adjacent to the development site and existing common drain, if any;

o Internal drains incorporating flow direction and outlet discharge points
connecting to the existing drains; and

o If the development site is affected by common drain, the following requirements
are to be endorsed on site plan:

i.  Surface runoff from the proposed site and all neighbouring lots shall
continue to be allowed to discharge through the common drain within the
premises; and

ii. The owner shall be responsible for the maintenance of the common drain
within their premises.
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B. Floor Plan View

st
In specific, the basement and 1 storey floor plan of drainage works for main development

submission shall show or indicate the following:

1. Basement Plan

o Cut-off drains;

o Crest level of entrances and openings comply with “Code of Practice on Surface
Water Drainage” and to indicate on plan;

o Pumped drainage system complies with “Code of Practice on Surface Water
Drainage” to indicate on plan;

o Proposed basement platform level, fronting and adjacent road levels of
development;

o Details of pumped drainage system shall be submitted separately for PUB C&W

Department’s record;

The areas in meter square (m2

Underground linkage to MRT Station or underground linkage to development
having underground linkage to MRT Station.

2. First Storey Plan

o O O O

Proposed platforms levels for all areas;

Drainage reserves which shall also be dimensioned;

Site boundary;

Road widening line and road levels;

Runoff from neighbouring lot and type, size of the common drain affected by the
development;

Proposed or existing drainage provided for runoff from neighbouring lot;

Internal drains incorporating flow direction and outlet discharge points
connecting to the external drains;

Outlets discharge points of the proposed or existing internal drains connecting to
the existing or proposed drains; and

Threshold level for all entrances or openings to the basement or proposal linkage
to underground MRT Station.
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3.8 Detailed Plan on Drainage Works — Proposed Roadside Drain/
Culvert

A. Site Plan View

All location plan and site plan of drainage works for proposed roadside drain or culvert shall
show or indicate the following:

1. Location Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings and MRT tracks, within
100m radius shall be shown.

2. Site Plan

Boundary of development site shall be edged RED;
Alignment and extent of proposed drain;

Highlight the proposed drain;

Summit point and direction of flow of proposed drain;
Width and type of proposed drain;

Road reserve or widening line or boundary line;
Drainage reserve lines with dimensions (if applicable);
Invert levels, top levels and road or ground levels;

Size and spacing of grating covers for closed drain; and

o 0O O 0O O 0 O O O O

Drop inlet 2.chambers and scupper drains.

B. Floor Plan View

In specific, the 1St storey floor plan of drainage works for proposed roadside drain or culvert
shall show or indicate the following:

Alignment and extent of proposed drain;

Highlight the proposed drain;

Summit point and direction of flow of proposed drain;

Width and type of proposed drain;

Road reserve or widening line or boundary line;

Drainage reserve lines with dimensions (if applicable);

Invert levels, top levels and road or ground levels;

Size and spacing of grating covers for closed drain; and

o O 0O 0O O O O O

Drop inlet chambers and scupper drains.
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C. Cross Sectional View

In specific, the cross section of drainage works for proposed roadside drain or culvert shall
show the following:

Boundary line or road reserve line and drainage reserve line, if applicable;
Clear width, minimum and maximum depth;

Type and size of Dry Weather Flow channel;

Type of safety railings, if applicable;

Thickness of walls, top and base slab;

Reinforced details and grade of concrete;

300mm thick false bottom;

Weep holes, hardcore backing and geotextile;

Lean concrete and hardcore sub base;

Aluminium rungs, if applicable;

Cross fall of benching;

Cross section of ramp within maintenance access, if applicable;

Steel posts and chains across maintenance access, if applicable; and
Details of box drain connections within drainage reserve, if applicable.

o O 0O 0O O O O 0o o0 O o o o

D. Longitudinal Section View

In specific, the longitudinal section of drainage works for proposed drain/ culvert shall show
the following:
Existing and proposed invert levels;
Soffit, coping, ground and road levels;
Extent, size and type of proposed drain or culvert;
Gradient and direction of flow of proposed drain or culvert;
Clear depth and chainages; and
Size and type of existing drain at both ends of the proposed drain or culvert.
Slab Crossing Over Existing Drain shall show the following:
i. Cross section of proposed slab over drain;

o O O O O O

ii. Dimension clearance between cope of drain and soffit of slab;
iii. Dimension clearance between pile cap or footing and drain-wall;
iv. Endorsement on maintenance and removal of slab by owner as and when
required by PUB;
v. Safety railings, if applicable;
vi. Boundary line or road widening line;
vii.  Concrete paving on ground below the slab;
viii.  Cross fall of concrete paving; and

st
ix. Show location of slab crossing on site or 1 storey plan.
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3.9 As-built Plan for TOP/CSC — Proposed Sewer/ Pumping Mains/
Sewer/ Pumping Main Diversion Works

A. Site Plan View

In specific, all key plan and site plan of TOP/CSC sewer or pumping mains or sewer or
pumping main diversion works shall show the following:

1. Key Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Site Plan

o Layout of the site with boundary lines verged in RED;

o Proposed or existing sewer or pumping main or diversion, gradient, and their
setback distance from building or structures or Drainage Reserve or neighbouring
lot;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert and top levels of the connecting manhole(s); and
Provision of pump sump or holding tank or sewage treatment plant; and
Party maintaining.
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B. First Storey Floor Plan View

In specific, the 1St storey floor plan of TOP/CSC sewer or pumping mains or sewer or pumping
main diversion works shall show the following:
o Proposed or existing sewer or pumping main or diversion, gradient, and their
setback distance from building or structures or Drainage Reserve or adjacent lot;
o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;
Invert level of the connecting manhole(s); and
Provision of pump sump or holding tank or sewage treatment plant.

C. Elevation View

In specific, the elevation view of TOP/CSC sewer or pumping mains or sewer or pumping
main diversion works shall show the following:

o Headroom for overhanging structures or roof eaves above existing or proposed

sewer or pumping main;

o Existing or Proposed Sewer or pumping mains setback distance from building or

structures;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert level of the connecting manhole(s);
Building height;
Proposed boundary fence or walls; and

o O O O

Pump sump or holding tank or sewage treatment plant.
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D. Longitudinal Section View

In specific, the longitudinal section view of TOP/CSC sewer or pumping mains or sewer or
pumping main diversion works shall show the following:

o All existing or proposed manholes and sewers or pumping mains, pipe sizes,
material, pipe depth, gradient and platform levels, invert levels of tumbling bay or
backdrop connections to manholes;

Pipe haunching details and type of foundation;
Method of construction (jacking, open cut, etc); and
Headroom clearance of overhanging or overhead structures.

Note: Legend for sewers or pumping mains or drainlines as follows:

Colour Usage

Magenta Deviations (Compared to Building Plan)

Cyan Existing (Compared to Building Plan)

Yellow Demolished or Abandoned sewers or drainlines
(Compared to Building Plan)
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3.10 As-built Plan for TOP/CSC — Sanitary Works (Sanitary Plumbing
& Drainage System/ Sewer Connection)

A. Site Plan View

In specific, all key plan and site plan of TOP/CSC sanitary works shall show the following:

1. Key Plan
o Boundary of development site shall be edged RED; and
o Outline of neighbouring development plots or buildings within 1km radius shall
be shown.

2. Site Plan

o Layout of the site with boundary lines verged in RED.

o Sewer connection and its pipe size, the invert and top levels of last inspection
chamber and the connecting manhole;

o Existing sewer or pumping main and their setback distance from building or
structures;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert and top levels of the connecting manhole(s);

Proposed sewer or diversion, existing sewer and their setback from building or
structure, adjacent lot and Drainage Reserve;

Provision of pump sump or holding tank or sewage treatment plant; and

Party maintaining.

B. Floor Plan View

t
In specific, the basement, 1S storey and higher storey floor plan of TOP/CSC sanitary works
shall show the following:

1. Basement Plan
o Sanitary plumbing and drainage system within the premises connected to the
sewerage system;
Toilets, refuse chute chambers, car washing bays and garage gully;
Sewerage pumping system;
Platform levels; and

o O O O

Eating establishments and grease trap or sewage divertor, if any.
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2. First Storey Plan

o Sanitary plumbing and drainage system and their gradient within the premises
connected to the sewerage system, sewer connection and its pipe size, the last
inspection chamber and the connecting manhole;

o Double floor slab (including access opening) for sanitary pipes sited over
bedroom, living room, dining room and kitchen area;

o Sewer connection and its gradient, the last inspection chamber and the
connecting manhole;

Sanitary facilities or toilets;
Sewer or pumping main, gradient, and setback distance from building or
structures;

o Reinforced concrete trench with removable slabs (annotated on the plan) for
existing or proposed sewer under building or structures or with insufficient
setback from building or structures;

Invert and top levels of the connecting manhole(s);
Proposed sewer or diversion, existing sewer and their setback from building or
structure, adjacent lot and Drainage Reserve; and

o Provision of pump sump or holding tank or sewage treatment plant.

3. Second Storey to Highest Storey Plan
o Sanitary plumbing and drainage system within the premises connected to the
sewerage system;
o Double floor slab (including access opening) for sanitary pipes sited over
bedroom, living room, dining room and kitchen area; and
o Sanitary facilities or toilets.

C. Roof Plan View

In specific, the roof plan of TOP/CSC sanitary works shall show the following:
o Sanitary pipes and potable water tank; and
o Vent stacks, roof garden and window openings of penthouse units.
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D. Elevation View

In specific, the elevation view of TOP/CSC sanitary works shall show the following:

o Sanitary plumbing and drainage system within the premises connected to the
sewerage system;

o Double floor slab for sanitary pipes sited over bedroom, living room, dining room
and kitchen area;

o Sewer connection and its pipe size, the last inspection chamber and the
connecting manhole;
Platform levels;
Existing or Proposed sewer or pumping main, gradient, and setback distance from
building or structures;
Reinforced concrete trench with removable slabs; and
Pump sump or holding tank or sewage treatment plant.

Note: Legend for sewers or pumping mains or drainlines as follows:

Colour Usage

Magenta Deviations (Compared to Building Plan)

Cyan Existing (Compared to Building Plan)

Yellow Demolished or Abandoned sewers or drainlines
(Compared to Building Plan)
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3.11 As-built Plan for CSC — Proposed Roadside Drain/ Culvert
A. Site Plan View

In specific, the 