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CHAPTER 1

TO GET YOU STARTED

1.1

1.2

1.3

1.4

1.5

Reinforcements shown in the pictorial guide are the minimum
reinforcement required and shall only serve as reference. The user of
this guide must check the adequacy of the reinforcements to meet their

design requirement.

For the nomenclature of the precast concrete components naming,

refer to Figure 2.A of Chapter 2.

For safety and durability, the elements at the peripheral of the building
line are to be precast. For standalone beams at 2" storey, they shall
be constructed by the cast in-situ method. Precast beam shall be

adopted when they are integrated with precast facade such as K1F.

All components plus lifting frame (if required) shall not exceed 8 tonnes.
Consultants shall also check this weight against the tip load and the

specifications of the lifting equipment.

Floor-to-floor height is usually 3.6m from 1% to 2" storey, and
typical floor-to-floor height shall be 2.8m. The floor-to-floor height of

the topmost floor (to the lowest point of roof) is also 2.8m.
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HEGHT 164.000 (64m AMSL)

[ D

PRECAST ROOF FEATURE WALL
TO C&S'S DETAL.

2.8m (topmost floor
to the lowest point
of roof)

2.8m (typical floor-
to floor height)

3.6m (from 18t to
2d storey)

Figure 1A - Typical floor-to-floor height
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1.6  Precast components are categorised into 3 categories (refer to Annex B

for the components in each category):

Category 1: Precast components that can be standardised fully across
all projects.

Category 2: Precast components that can be standardised partially
across all projects.

Category 3: Precast components that can be standardised within

individual project.

1.7 At the connections for precast components, there exists a 14mm gap

for vertical joints.

150mm thick Precast Facade
| |

150 mm i +

14 mm gap

«——— Precast column

Figure 1B - 14mm vertical joint

1.8 For horizontal joints between precast components, the joint is 15mm or

20mm (from structural floor level to joint).

Precast wall — 15mm horizontal joint Precast column - 20mm horizontal joint

v

PRECAST COLUMN

) .-.;-.—C&STIN-SI'I'U STUNP +—

NON=SHRINK —
CEMENT MORTAR @ o \\
. a . d. . a

4 AN
T s, 4 JOINTS TO BE PRESSURE GROUTED
: USING GRADE 60 HIGH STRENGTH
NON-SHRINK GROUT

100
APPROVED FLEXIBLE CEMENTITIOUS
WATERPROCFING MEWBRANE

<

TrPlcal STOREY FLOOR LEVEL

o ®
4
|
a

SK 2000 SHEET ;
WITH SK PRMER 0R R
APPROVED EQUVALENT . .4

Figure 1C - 15mm or 20mm horizontal joint
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Consultants are to use at least 100 repetitions as the guideline
for component repetition to ensure cost-effectiveness of the
project (Refer to Annex C - The rationale behind 100 repetitions
and the right way to approach this number).



CHAPTER 2

UNIT
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Chapter 2 - Unit

2.1 Figure 2A shows a typical storey residential floor part plan, with
the thickness of the components in a unit indicated.

Type : Precast facade
Thickness : 150mm
Component marking : K1F

Type : Precast infill wall
Thickness : 100mm (between

living/dining & living/dining)

Thickness : 120mm (between kitchen &
kitchen and kitchen & living/dining)

Component marking : FW

Type : Precast facade
(at bathroom)
Thickness : 100mm
Component marking :
K1HF

I__l_

1lllllm.

Type : Precast
Gable-end wall
Thickness :
175mm (min)
Component
marking : KGW

Type : Precast household
shelter wall

*Thickness : 250mm/300mm
Component marking : HW

Thlckness 150mm
Component marking : K1F

\

Type : Precast facade (facing access corridor)
Thickness : 100mm
Component marking : K1HF

Type : Precast facade
Thickness : 150mm
Component marking : K1F

Type : Precast facade (at
service yard)

Thickness : 100mm
Component marking : KP

*250mm thick household shelter
wall is applicable to buildings less
than 40 storeys. For buildings 40
storeys or more, adopt 300mm.

Figure 2A - Typical storey residential floor part plan 1 - with thickness
indicated



Precast Pictorial Guide
Chapter 2 - Unit

2.2 Figure 2B shows a typical storey residential floor part plan, with
facade connection joints (for joints detail refer to the guide
drawing - connection and waterproofing details for precast
facade/typical details of precast facade). The components within
a unit including planks panelling, with the standard

nomenclatures, are also indicated.

N ,/5\
L/ o/
4RM-TYPE 3A
DETAILS
3275 2775 2900 3325 3325
K1F2
e K1F1
P N Y < | NP . KIF3_ /" [\CFY7 e
_____ i1 T I — ——\ B K1F4
CF17 __j pa _\..,_ , PT2 . C_j R I = i
PT1 CF18 SOCGRET L =T
| asie VN TR | B
% = - \. CF’q L el
—| | 1P.S-10 : : 1P._S'1C | | ] |
| 150 o 150 | |
e tpste || Sl |I II
< = | | |
Sl 150 -1 |1 I il |l
a Fle——Tt_J L = o 1PS1c il | =
————————————— F 150 ollfl -
1r= i AT N Zilis I
] [ g 2™ I
n i) 4 .
UEF'TG Ly LL_ 15 _= 5 i
I \ml r - [/ Il
1F5
cF2 R 1PS1c |1
.o g
. £I8 :‘55 150 -
A PT7 CF20 5
cr2 " KiF1
6075

- o

I 1 1
T S NS ke N

Figure 2B- Typical storey residential floor part plan 2 - Joints and
components
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2.3  For precast facade integrated with beam, the fagade thickness is part
of the beam width (See Fig. 4F in Chapter 4 for illustration).

2.4 The longest dimension of any parapet and facade shall be kept to a

maximum of 7m.

2.5 The shorter length of any L-turn facade including facade with corner
window (mullion to end of concrete framing) shall not exceed 1m. For
facade with corner window, the concrete frame of the window facade

shall be at least 200mm by 200mm (depend on wall or column size).

120

PRECAST FACADE
EXTERNAL l
REFER TO TYPICAL- N v _
WATERPROOFING DETALLS ‘ 1
l
5 -
8 t, 4
| — Re [
4 1000 (max),

R — A

‘ — 2 .A, 200 (min)
| w0 | T

PRECAST FACADE )

]

" g~ CAST IN-STTU COLUMN

N o

Figure 2C - L-shaped facade Figure 2D - Corner window facade
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2.6  There shall be adequate concrete framing for cast-in windows
frame. A 300mm concrete framing is required for clad-over

and abutting connection.

Window frame Window frame

Clad-over connection (left) and abutting connection (right)

Figure 2E - Concrete framing for cast-in window frame
2.7  Canopies over windows shall have a minimum 100mm overhang
(See Annex A - FAQ A5 for further information).

Extend canopy
Lo 15 minimum 100mm

beyond both ends of
— the window frame.

£ S00STER PP ROOM &
D Tex ALOR DAL

R RO0F ROR DG

M SRR RXGE LDE.

1M TR RO LDE

W SR ROE LDE.

=i
I EHEY

-

Elevati

o}

n

Figure 2F - Minimum 100mm overhang canopies
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2.8 Window coping shall be minimally sized to both edge of the cast-in

window frame.

2.9 The design for canopy should be functional, simple to construct and
regular. i.e. there shall not be double, irregular, such as curved or

angled canopies (See Annex A - FAQ A6 for further information).

—Pax

| BEDROOM
STUDY. L BEDROOM

(s wesq - Design regular canopy shapes.

—
Za
T % | ol
l_ 14800 b
[ [ = ———2] | ®
| : =
‘ BEDROOM BEDROOM |

i s
Cr =Rt

|
sTuoy ||

[
(175 THK SUAB) | ! Il

Double canopies non-acceptable.

Irregular canopy shapes are non-acceptable.

Figure 2G - Types of acceptable and non-acceptable canopies

2.10 Groove lines shall not be continuous across panels and must be kept at
least 25 / 100mm (See Annex D - Points to note when having

groovelines) from the edge of each component.
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2.11 Canopy width (from external of facade wall to edge), shall be
kept at either 300mm or 600mm. For K1F facade, to adopt flat
soffit profile. For KP to adopt sloping soffit profile for 600mm

canopies.

X
FLOCOR LEVEL

300mm canopies to adopt flat soffit profile. 600mm canopies to adopt sloping profile.

Figure 2H - Canopy length and profile

2.12 Slope for canopies shall be standardised for the same length of

canopies.

2.13 Coping shall adopt the standard detail in the guide drawing.

70 , 80 100 , 100

50 50
50 50

[ 150

At common area At unit

Figure 2I - Standard coping detail

10
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2.14 Coping for KP at service yard shall adopt the following profile :
150

100

1

150

10
‘ 35

310
300

P = _/Cgi_

20(20

20|20 —+
— 50
50 ,\I
CASE 1 CASE 2
No windows above Windows above

Figure 2] - Coping profile for KP at service yard

11



Precast Pictorial Guide
Chapter 3 - Common Area

CHAPTER 3

COMMON AREA

3.1 Items 2.3to 2.5 & 2.9 to 2.13 in Chapter 2 - Unit, are also

applicable to the common area.

3.2 Staircase (residential and MSCP) dimensions must be as stipulated

in the design guide drawings - precast staircase.

. . o - .
il 4150 o«

tluoo ‘ ; £ EIGH
1o o ol \uss/ A5

= y4 7\
110d UP16R
s s 8 T=275 |

— R=175

|
110 1
STEEL S v
100 \_ 8 J‘
\'

Typical staircase flight — Typical floor-to-floor

Typical staircase flight — 1% to 2™ storey

DETAIL APPLICABLE FOR  CONNECTION TO 150 THK SLAB

T FOR CONNECTION TO' 200/250 THK SLAB SEE DETAIL b
TREADS AT 275 EACH s
2810 — 350/300 L
TREADS AT 275 EACH %)
3R10 —|
s
b qmre
182
| = 3
= - i LERH:—EIJC
5 =2 CR 150 &
I E [FFaeas
=|% T ;(
g 150 L 7]
=
-1 1 DETAL b =
o (FOR CONNECTION TO 150 THK 5L48) =

T . t 0201 525
2 ! To cater for finishing and screeding, 1° A W
cf | 0w
o . 525/475
ol [T B riser of precast staircase to be 205mm, all b UL T CORETTO 70 07 500
& FOR CONNECTION TO 200,/250 THK SLAB SEE DETAL c

el o = other risers shall be 175mm.

Figure 3A - Staircase dimensions stipulated in guide drawings
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3.3 For floor height other than the typical 2.8m, adjustments to the
stairwell structural floor level (SFL) may be necessary to accommodate
the standard staircase risers, e.g. raise 50mm at first storey stairwell
SFL for 3.6m floor-to-floor height (See Annex E for detailed

explanation).

3.4 The 600mm protrusion of the lift wall shown in Figure 3B shall be non-

structural.

-, > X
2400 - / e

I OPENINGS
STOREY

72200 |

“HESTLFT
~ S

S|T i

POLISHED HOMOGENEOUS'| ||~

WaLL ISH 2

c 2

1 1500 2200 DT YFOT
|| 1B JIC

Figure 3B - Protrusion of lift wall to be non-structural

3.5 Precast refuse or recyclable chutes are to follow dimensions stipulated
in the guide drawings - Precast Refuse Chute.

1000
100 800 100)

100}

B _
N N

1000

0g

Figure 3C - Dimensions of refuse or recyclable chutes
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3.6 Precast refuse or recyclable chutes shall be stand-alone and shall

not be integrated with other components.

P
¢

1000

100

Legend
Oprecastrefuse chute
M Cantileverbeams

B Fin

Figure 3D - No integration of chutes with other components

3.7 Service ducts used for the same type of services shall be

standardised, and only C-shape, E-shape or F-shape ducts shall

be adopted.

v ALUM. VERTICAL FIN TO DETAIL-

150 HGH GALV. STEEL RAILING
ON 1100 HIGH R.C. PARAPET
WALL WITH sUT OPENING—A

300X600 WALL TILE
TO SO'S SELECTION ——

P (x4 (7 FULL HEGHT—
IS W - - FRECAST WalL

b FALL

AN A

F-shaped ducts

] H : ! ]
; | /@; 5 KITCHEN
m 1
1 F1DEF &_ L
RAILINCG
PARAPI
1
P '
& *
r\‘_;'P l' !
PERFORATED |Ym
PANEL l (111111
UJLLIGO
150, 0 | a0
ACCESS BAL
11

L-shaped duct

Figure 3E - Only C-shape, E-shape or F-shape ducts shall be adopted
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3.8 Selection of water tanks shall be based on the types provided in the
guide drawings- precast water tank and precast ring water tank. The
configurations of water tank components can be selected to optimise

the water tank design.

Height (m) — includes 200mm thickbase | 204 | 06 | 11 |

Height (m) 1.3 1.55

Figure 3F - Types of segments for water tank design

Figure 3G - Mixing and matching segments to achieve different

configurations and capacities

15
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Base types 1 1 2 2 3 3 2 2 2 3 3 2 2 2
B°dyt§iir:e”ts NA NA A B A B 2 | A | 28 | A+ | 28 38 | 2a+B | A28

Max water level

15 143 127 | 152 | 177 | 202 | 257 | 282 | 3.07 | 332 | 357 | 387 | 412 | 437
from base (m)
Design Load
(with tank cover |, 260 300 | 330 | 370 | 400 | 470 | 510 | 540 | 580 | 610 | 650 | 690 | 720
and filled with
water) — kN

Figure 3H- Maximum water level and design load

for different types of water tanks

Note: For other C&S design considerations for water tank, consultants are to refer to section 19:
Reinforced concrete water tank of the C&S guide.

3.9 Canopies shall not pull around columns along access corridors, as
it will give rise to potential alignment issues. Canopy shall

terminate at the edge of the column.

[ * I‘ x
e

14

Do not wrap around columns — possible misalignment issues

| m— R

Figure 31 - Termination of canopy at edge of column

16



For more details,
THIZ

Precast Pictorial Guide
Chapter 3 - Common Area
THP

R —

00GX00¢— BAL

L1

ol
I
J
A
I
I
—
[

®|

TH14

g7 -300%500
——————
[ |

TH13-450%530

JER S —— |

THP
I ]
TH1Z

™F
VoD
™P
I 7iP17
m T
e

r—————

R — |

TH12-450¥510

consultants shall refer to the guide drawings — MSCP deck details.

are shown in the following typical deck floor plan.

S —

IIIII " oL —_
T A
T T i
o] | [maei] A—m-' L= *w 21
| | xw
= SGP -
- _ o
_ | _me ) N
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3 =i/ =1
£ = ~
f N .
; |
2
I I | ,
oL S = | S m—— e — e —————————— ~
M VITTEA T A

3.10 The use of different plank types at the different locations of the MSCP,

17

Figure 3J- Use of different plank types at MSCP
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CHAPTER 4

JOINTS & CONNECTION DETAILS

4.1

Horizontal joints shall be kept open so that water flowing through
the vertical joints is allowed to discharge. Typical details are

shown in the Figure 4A.

CAST IN=SITU COLLMN, WALL OR STUWP v CAST IN=SITU COLUMN, WALL OR STUMP
4

HIGH STRENGTH
q NON—SHRINK GROUT
<
a
< /
Sl

)

<
4 a
[p— r ]
CEMENT MORPAR 1
B AN
2\

L‘ o VA
i1l \Ti T
. AY
PRECAST Fai::\[z: wcr/_lL BACNG R0 Taamsr FACAE . ruo:/ % l! % L“:m i
1L [Ty & 2000 vEuRWE ST ami i}
OR APPROVED EQUNALENT
PLAN JOP VIEW
i
BACKING ROD——=—

PRECAST FACADE

NON~SHRINK CEMENT MORTAR— (o
L APPROVED SEALANT

=] ol f
SK 2000 MEMBRANE SHEET-={ct——
WITH SK_PRIMER OR |
APPROVED EQUIVALENT

BACKING ROD

:FTYF. STY. FL. LEV.

EXTERNAL
PRECAST FACADE

INTERNAL

CAST IN-SITU
COLUMN, WALL OR STUMP

1-1

Figure 4A - Open drain at horizontal joint
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4.2  Figures 4B to 4D illustrates the different types of vertical connection

details.
_‘/ A
1o
NON-SHRINK CEMENT NORTAR q4-4 -
L ot wesy s
BCNG e
; T SHEET
= W SK PRNER OR
@ ALO0R LBV .nl - .< . APPROVED EQUNALENT
1 g

APPROVED SEALANT

GRADE_ 70 HIGH_ STRENGTH

GRIADE 70 HIGH STRENGTH
HON-SHRINK. GROUT / NON-SHRK GROUT

§ SK 2000 MEMBRANE SHEET

™ R "%l T

WITH SK PRIMER OR
APPROVED EQUIVALENT

A

o

K
X
N

>

L) [INTERNAL

———— NON-SHRINK CEVENT MORTAR

s

AL Yava%s =
D 0 S DA T O R G |

INTERNAL APPROVED: %:
SEALANT N
PRECAST COLUMN/WALL 1 % tide— HEGH STRENGH
‘ 3 g: NON-SHRINK GROUT

e — BACKING ROD

|

< 5K 2000 VEWERMIE SHEET
W K FANER OR
| APPROVED EQUNALENT

HGH STRENGTH NON-SHRINK GROUT

l

120

40/5
=Y
a
[N
D

g
NON~SHRINK CEMENT MORTAR e .
50 4 120 PRECAST FACADE 4.
BACKING ROD A—gew
APPROVED SEALANT 3
il 4
ke

EXTERNAL|

g
3t
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JOINT TO BE PRESSURE

GROUTED USING GRADE 70 HIGH
STRENGTH NON—SHRINK GROUT

CAST IN-SITU CONCRETE———= " _

lAPF’ROVED SEALANT

PRECAST COLUMN

)

TYP FL LEV

— SK 2000 MEMBRANE SHEET
WITH SK PRIMER OR
APPROVED EQUIVALENT
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Figure 4C - Vertical connection details between precast wall/column and
precast fagade

1T13 FROM BEAM

120

40(TVP.)

PRECAST FACADE K3F/K4F l

REFER TO TYPICAL
WATERPROCFING DETAILS

315 \\ =]
R8-230 LOOP BAR o
LA B
R10-250 |’ lg SHALL BE
PLACED IN-SITU

HIGH STRENGTH
NON-SHRINK GROUT

RE-250 LOOP BAR

113 FROM BEAM

PRECAST FACADE K3F/KAF

REFER TO TYPICAL

WATERPROCFING DETAILS

1T13 FROM BEAM . @
120\
FRECAST FACADE K3F/K4F )
| o )
e R
RE-250 LOGP BAR / Pl
HIGH STRENGTH
NON-SHRINK GROUT A
U
R8-250 LOOF BR \
L a1

100

Figure 4D - Vertical connection details for half height
precast facade (K3F / K4F)

ri0-250 ] |

LY

™ 1113 FOV sERM

|=— PRECAST FACADE K3F/K4F
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Figures 4E and 4F illustrates the different types of horizontal joint

details between precast components.

— PRECAST WaLL (1YP)
HIGH STRENGTH
NON-SHRINK GROUT

]

4 T STY AL LEV

B E—

I=— PRECAST WALL (TVP)

PRECAST COLUNN

APPROVED FLEMISLE
CEMENTOUS WATERFROCFING
VEVBRANE

=4 TYPIAL STOREY FLOOR LEVEL
¥

JOINTS TO BE PRESSURE GROUTED
USING GRADE 60 HICGH STRENCTH
NON-SHRINK GROUT

INTERNAL

PRECAST COLUMN — 100
+>-— APPROVED FLEXIBLE
CEUENTIIOUS WATERFROOFING
g VEMERANE
ot = TYFICAL STCREY FLOOR LEVEL

JONTS T0 BE PRESSURE_CROUTED
% i USING GRADE 60 HICH STRENGTH
» NOR-SHRINK GROUT

Figure 4E - Horizontal connection details for precast wall and column
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VESH
APPROVED FLEXBLE PRECAST FACADE
mmmﬁw u)Amwm Riss _— INTERNAL s s
w00\ J150 | [T PREST COMPRESSELE. WATERPRO
o) ! S -
NEN-SHEK CoouT - SR WO

S APPROVED SELF~ADHESME 4 2mo

INTERNAL / COMPRESSIBLE WATERPROOFING Z
R10-300-2 0 ff = '—'S:f | 4 - 8 %—_ ; _:§i
- < T mw )
2 < \_—1‘“ L ol . 2 B -;IIRS
—— MR NOT CONTINVE QI /0 ~——D6 X 300 LONG
= Joint'a' C 1 )
HCH STRENGTH R10-300 !
NON~SHRINK GROUT e TVPE KIF/ 2an "
BEDONG (TP) PRECAST BEAM 2
fo— TYPE KIF,
g 8 PRECAST B
o] o
VESH
m ——
=%
I0PE JF1 TYPE JF2
BATH/W.C. 100, [EXTERNAL |

[=— TYPE KIF

IYPE JF4

2ND/TYP. STY. FL LEV.

175

—

R10-300
2

420

te— TYPE M1HF
PRECAST BEAM

250(uIN)

IYPE JF6

Figure 4F - Horizontal connection details for precast facade
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4.4 Step-joint detail shall be used for 150mm thick facade (see joint ‘a’ of
Fig 4F).

4.5 Sloping detail shall be used for 100mm thick K1HF fagade at toilet
(see joint ‘b’ of Fig 4F).

4.6 Facade shall be flushed to the external face of the beam (shown in type

JF1 and type JF6 in Fig 4F).

4.7 Facade acting as column non-structural clads must be 120mm thick such
that step-joint profile can be adopted. For non-structural column clads,

an open drain must be maintained.

PRECAST FACADE
120 ‘

‘Ja

—/
1

L l '('Il‘:\':q ’ #A

< CAST [N SITU COLLNNWALL

150
e
=

Figure 4G - Facade acting as non-structural column clad must be
120mm thick
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CHAPTER 5

PRECAST COMPONENTS

5.1 Precast columns shall be 2-tier if it is not integrated with other
components. 3-tier columns shall not be employed unless specifically

design to address the handling stress during erection.

5.2  Typical details of the 2-tier column are shown in Figure 5A.

DETAILS APPLICABLE TO TYPICAL STOREY ONLY

[y FOR ROOF SEE DETAL A Ly
i i
T10 1450 ~200(max) T10 1450 ~200(max)
s s s
VAN ROGF LOWEST LEV. / B 2y |
TOP OF BEAM (TYP. STY.) _ = R
ik
= a
HES 3 S - 3
ol me
Z|R oS = - 3
— S8 =
A
o716 — &/ ) ©
2-H13/2T16 a;‘? .‘Q = =
5/ 2 2
s
3 2
: 1
T0P OF BEAM (2ND/TYP. STV.) W = o . ?
t
=z /\ Iy IT16 DOWELS
a2E D / D\
Ba 2-H13/2716— 2-H13/2T16
' B
REINFORCEVENT =
2 £
< ]
E 2
h N a a
0 m m ) g ‘
IST STV, FL. (PA O DU) LEV. / T 2 2y | il )
T0P OF BEAM (TYP. STV _ N B T 3
— ~
TI0L1450 ~200{max . FOR DETALS USING SPIRAL pd
o Py S COWECTOR, TO REFER 0~
COLUMN LENGTH (TYP.) CHIPTER 14 - PTC SPRAL
CONNECTOR DETALS
WITH REBAR / MESH REINFORCEMENT WITH MESH REINFORCEMENT

Figure 5A - Typical details of 2-tier precast column (sectional view)
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5.3 Columns are to be integrated with gable-end wall to form a plane
element (PC-KGW with column 1-tier). The base of the gable-end wall for the
integrated component shall also be pressure grouted. Consultants are
reminded to check the weight of the integrated component against the tip
load and the specifications of the lifting equipment.

5.4 External structural vertical components shall not protrude out of the building
line. For non-structural vertical components protruding out of the building line,
the protrusion shall not be more than 600mm. This is to achieve a safe
working environment during installation.

v A — % AR T
rFuf] ey Er:fli fF,'f] A EFF:'J'
T [ _ P LY Hr _ wib,
R ST RE - Y = — 5 - =
LFIIE'F_! I"',"J || — v i'.;'E.-': I-LFlpEf.! | ‘.._.f" o H-'i.-"' ;-_i.i-_.-:
—:{"{ I_ i I '.Il—_ _:'{\-‘= |__ i '-_I ;\_}'—_

N / A, /

Living/Dining Living/Dining
Living/Dining - Living/Dining
= N
133 13

Figure 5B - Non-structural vertical components shall not protrude out
of building line by more than 600mm
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5.5 Columns shall use pre-fabricated cages, while walls, precast household

shelters and slabs shall employ mesh for the reinforcements.

N4 Pre-fabricated cage for columns

3 Loose bars used for columns

2 TER

4T28(p)

FRECAST (2 TEWS)
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______ it rirruoy
500X1300 C o . —
30728 »
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= L} [~ 45 LHS
2 L
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v Mesh for precast household shelters (detailing to follow latest guide line from BCA)

250/300** L 250/300
H1310 1310 RBBED*/010 (o) [ 8 (IYP) -]
‘ \ X
— ' c
13 o ' < + T =
g T —— C———"T > ] [t
A - — — e R
E - 4
1 =3
‘ S J 5|z
e HI310 1310 RIBBED*/DI0 () |cORE (TYPICAL) TO SEPARATE | R6 OPEN LINK 2|8
- DEIALS T0 BE CAST AT STE AT 600 (max) HORIZONTALLY e 2|z
AFTER ERECTION WITH AND & NOS © 100 VERTCALLY |, —{ (e Ble
PREFABRICATED CORE CAGES EACH FROM TOP & BASE & = i -
b SUBSEQUENTLY @ 600 (mex) =
(10 BE PLACED AT RIB ONLY FOR Ay
ENTIRE WALL) (SEE SECT X=X IN PART 5) o
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Figure 5C - Pre-fabricated cages for columns and meshes for walls and

household shelters
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5.6 Consultants shall not lay pre-stressed planks side-by-side when one pre-
stressed plank is less than or equal to two-third of the length of the adjacent
plank. A strip of wet-pour at least 200mm shall be introduced between the
planks to avoid differential cambering (refer to guide drawing — standard slab
details).
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»‘,r?“'l A | 2
] } m J1 1
| (NS
4 Moo f1eoon | ] JI7pdo
22 T
T —oial | T 2
Wet pour joint
Wet pour joint
V K1HF-2 K1HF-1
) ; = . N S ———
- H L TS ——F
o
T F2le
E g

80-3 ¢

|

PSdc o

T ;-.,Ig IHB/L'TCE\.HI
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Precast prestregsed plank

Figure 5D - Use of wet pour to avoid differential cambering
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5.7 In general, all reinforcements shall be contained within the dimension
of the precast components. There shall not be any bars protruding out
from the precast component, which will cause obstruction during
installation.

v o ;
7T Iikﬁ |m} 21 M3 I = —
T = i = £
] AN S ———— -m‘::::::::::::::::::::::_:;;;;;;]
REWF IBEAM REWF.  BEAM i " BEAM BOTTOM RENFT. jai4
. ar i ~1—ODETAILS NOT SHOWN AS LHS.
SR i :
09w i 51
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2 ﬂ/// i I
o — —_— | # TIPEAL FLo0R LoV
_ZJ Mo B

Figure 5E - Precast component shall have no protruding bars
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Annex A - Frequently Asked Questions

Al. I have alayout as below (see Fig. A1). The kitchen wall
component has portions facing both internal and external. What type
of joint should I adopt?

For kitchen wall component which has portions facing both internal and
external, step joint shall be adopted (Joint ‘a’ in Figure 4F). An in-situ kerb

shall be constructed to fit the step joint of the portion facing internal.

SLIT OPENING & HANDRAIL
hBOgEDED DETAIL
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1IGH RC CURB / I 1150 HIGH GS RAILING ON
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DF m DF | 75 1 = AATE .‘E
| 16 16 W — —_—
I —— D

2925
2
]
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1525
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REFER SCHEDULES REFER 3
o T0 UNIT TYPE _ R
35 UNLESS SA-PB(E)-BS5 UNLESS

STATED OTHERWISE STATED

DNNG  [|S|LMNG/ DINING
*

A4
Jiim
I

|

i

|

(53 ey |
= Ry

|

|
| 3050 3200
Figure A1l - Kitchen wall component facing both internal and external
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A2. Is aluminium sill required for cast-in window (CIW)?

No aluminium sill is required for CIW.
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5 THL. THIED CLASS FAMEL . i 5
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150

SECTIONAL DETAILS
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Figure A2 - No aluminium sill required for CIW

However, there should be a 20mm water-stop all round for CIW at

external face.
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Figure A3 - Section through cast-in window frame showing
20mm water-stop all round

A-2



Precast Pictorial Guide
Annex A

A3. I have some precast components which I am unable to meet the
100 repetition guide. What should I do about it?

The precast component repetition schedule shall be submitted as early as

possible to the precast review team. If the repetition falls under 100 because

of architectural treatment of the facade, the consultants would be required to

study and revise their design.

SCHEDULE OF PRECAST ELEMENTS
P Block 890A 890B 890C PROVISION [LOCATIONS REMARKS
recast

45 45 12 102 4-RM

45 45 12 102 4-BRM
KiF2 | 1 30 30 8 68 4-AM

Similar profile except K1F-3 with fins. Mould can be shared.
KiFa | i | 30 30 8 68 4-RM
K1F4 == 15 15 13 43 3-AM Insufficient 3-room units to meet the repetition. Handed fagade
i3 unavoidable due to unit layout.
K1F4X L 15 15 13 43 3-RM
—H Insufficient 3-room units to meet the repetition. Handed fagade made

K1F5 | 2 | 30 30 26 86 3-AM the same lo enhance repetition. I

Figure A4 - Component without 100 repetitions must be justified
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A4. My project layout requires fins to be provided at service

yards and air-con ledge due to security, are there any issues
with that?

We have no issues with provision of fins at service yards and air-con
ledge, as long as the fins are solely for functional purposes (e.g.

security or fire break) and shall be 100mm thick.
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\Nsy/ )
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———
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<AR0 =] -
AV | 2l
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YARD (e
! 85 el
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o o
— PRI L
/ St : § -~ =275 | (FT a é&sm&“
| RISING MA
! L s o
50 Mefi GALV. STEEL
:e.:unsmc 1 0N 100 g ) 5 LEVEL
HIGH RC. CURB — iy
- - - = ALUM, VEF

Figure A6 - Fins without functional purposes shall not be provided
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A5. Item 2.8 states that canopies over windows shall have a
minimum 100mm overhang. Can the canopies ends at the edge

of the window frame?

No. 100mm minimum is required for the water drip line to be effective, to

minimise wind driven rain to enter through the window.

Water drip line

Figure A7 - Canopies over windows shall have a minimum 100mm overhang

A6. I need to make use of the canopy to accentuate my
architectural design intent. Item 2.10 states that canopies are for

functional purposes, are there any exceptions to this?

Canopies are solely for functional purposes, in the event where it is absolutely
necessary to be modified to enhance the architectural design, it will be dealt

with on a case-by-case basis.

However, consultants shall note that, by modifying the canopy, it would not
be allowed if it adversely affects the precastability of the component (e.g.
double canopy). It would also not be allowed if the consultants are unable to

meet the 100 component repetition.
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A7. Item 2.12 stated that the canopy width (from beam to
edge), shall be kept at either 300mm or 600mm. I need the
canopy to fulfil the household shelter setback requirement. Can

I have a canopy that is 400mm?

No. The canopy width requirement is for component standardisation.
Household shelter setback requirement should be considered before

the architectural layout has been fixed.

A8. I have a floor height that is 4.5m, which is not the typical
2.8m, and not the 3.6m you showed in your example. How
much am I supposed to raise to accommodate the standard

staircase risers?

See Annex E for detailed explanation on how the 3.6m case is worked

out, and you can work out for your 4.5m case easily.

A9. Do I use the KP shown in Figure 2H for the corridor?

No. You should use the profile in Fig. A8.

3 2

KP
KP

FLOOR LEVEL FLOOR LEVEL

Figure A8 - KP profile at corridor
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A10. Item 2.4 stated that the longest dimension of any parapet and
facade shall be kept to a maximum of 7m. Can I have a parapet or
facade that is longer than 7m?

No. For ease of handling, you should keep the dimension to less than 7m.

All. Item 2.5 stated that the shorter length of any L-turn facade

shall not exceed 1m. Can I have a L-turn facade exceed 1m?

No. For ease of casting, demoulding, storage, transportation and handling,

you should keep the dimension to less than 1m.
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Annex B - Standardisation & precast component categories

B1. Objective
The objectives of standardisation in precast component production are

to lower cost of mould fabrication, efficient use of precast land area

and to increase productivity.

When consultants enhance the repetition in upstream design, fewer
moulds would be required during the downstream production, leading
to cost savings. With fewer types of moulds, the production and
storage area will also be reduced. Finally, repetition in precast design
will lead to a more repetitive work flow which would translate to higher

productivity for precast production.

B2. Precast component categories

HDB approach standardisation by dividing the precast components into

3 categories, as explained below:

Category 1 components

eStandardised fully across projects
eBasic, highly repeated components
8 eleast creativity needed in architectural design

Category 2 components

eStandardised partially across projects
eDimension and reinforcements subjected to design
eFlat mould and horizontal casting allows for variations

Category 3 components

eHigh visual impact

eStandardised within projects (guide of 100 repetitions)
eCreative and aesthetic requirements

eDesign varies from project to project




Category 1 components include:

a)
b)
c)
d)
e)
f)
<))

Precast staircase;

Precast refuse chute;

Precast ducts;

Precast water tank;

Precast segmented ring tank;

Precast suction tank; and

Precast secondary roofing slab.

Category 2 components include:

a)
b)
C)
d)
e)
f)
g)

Precast planks;
Precast wall;

Precast column;
Precast gable end wall;
Precast infill wall;
Precast beam; and

Precast household shelter.

Category 3 components include:

a)
b)

Precast facade; and

Precast Pictorial Guide
Annex B

Precast parapets (service yard & access corridor).
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Annex C - The rationale behind 100 repetitions and how to approach

this number

C1l. Objective of repetitions

The guideline of 100 repetitions is to achieve a certain level of
standardisation in precast component production to lower cost of
mould fabrication, lead to efficient use of precast land area and to

increase productivity.

C2. Rationale of 100 repetitions

Each mould can cast at least 250 numbers of the same type of precast
component. The more the mould is utilised, the cheaper the average

cost of the component is.

However, HDB is mindful of the needs for aesthetic and creative design
in public housing. In order not to let standardisation stifle creativity,
and achieve a balanced approach to achieve cost-effective, yet
functional and elegant public housing development, HDB does not

require the design to fully utilise every precast mould.
100 repetitions per precast component type is the balanced figure that
will allow for creativity, yet maintain the cost-effectiveness of the

projects.

C3. The right way to approach this number

There are three factors to consider when approaching the 100
repetitions, A) the size of the project, B) component type per floor and

the cycle time, C) the sharing of mould for similar type components.
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Size of the project. The size of the project is important when

considering the 100 repetitions. For example, if a project has less than
100 numbers of 3-room units, it would be unrealistic to expect 100-

repetition for all its facade components.
However, if a project has more than 1000 units, it would be inadequate
to merely meet the 100 repetition, as the consultant could further

balance the aesthetic with repetition for better cost effectiveness.

Component type per floor and the cycle time. The objective of

standardisation is to reduce the number of moulds. Therefore, the 100
repetition shall be considered in light of the component type per floor
and the cycle time. For instance, if one same component type has
twenty numbers per floor, but it is only repeated over five storeys, the

component type would meet 100 repetitions.

As the cycle time is about 12 days per floor, it is not possible to use
one mould to produce twenty components for that component type.
Each mould would then be underutilised, producing less than 100 of

the component type per mould.

Sharing of mould for similar type components. Some similar

component types are able to share the mould for production. Sharing
of mould means that there should be no extensive modification of the
mould, for example, change of grooveline position or removal and

addition of groovelines.
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Consultants shall not design architectural treatments, like groove lines,
nibs and fins, which would drastically affect the repetition of the
components. For example, handed facade are to be made the same or

as similar to enable the sharing of moulds.

w
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[ \J]
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i

View Al - View A -

View A handed groove line View A same groove

pattern from view A _ | |line pattern as view A |

Figure C1 - Handed facade to be made the same or similar

In the interest of maximising repetition and the sharing of moulds,
Consultants shall always consider painting of the facade as
architectural treatment before resorting to treatments like groove lines,

nibs or fins.
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Annex D - Points to note when having groovelines

D1. Standard grooveline details

To achieve standardisation, all groovelines shall only adopt one single
type of grooveline detail, shown below.

A-A

D2. 25mm from edge of component and cast-in windows

Groovelines shall be terminated 25mm from the all edges of
components to avoid alignment issues. Groovelines shall also be

terminated 25mm from edge of water stop of cast-in window frames.

]

\ — VERTICAL GROOVE LINE

ﬂ =~ FORVIEWA : — -

—— GROOVE LINE TO STOP 25mm (MIN) <
FROM THE EDGE OF COMPONENTS

ﬂ | FOR VIEW D :

GROOVE. LINE 10 STOP 25mm (M) VERTICAL GROOVE: LINE
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D3. 100mm when there is a waterproofing detail
120
Wa
SL] 56; %
a h
N = L -
t VERTICAL GROOVE LINE S e o
5 QT . )
o
S = | © TYPICAL FL. LEV. @
’7 “ VERTICAL GROOVE LINE rg
S viEw C c-c ||

D4. Adequate concrete cover
Consultants must ensure that the presence of groovelines does

not compromise the concrete cover requirements for design.
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Annex E - Analysis and explanation with example to accommodate standard

precast staircase flight

* Note that all levels (Structural Floor Level (SFL) and Finished Floor Level
(FFL)) in this example only serves as an illustration, and the actual level in
each case shall be based on the individual’s layout and design.

E1l. Objective
Determine X, the amount to raise stairwell SFL in order to employ standard

precast staircase flight.

In this example, the 1% to 2"? storey height (SFL to SFL) is 3600mm.

2nd storey SFL (DU) 2nd storey SFL 2 storey SFL
{comman carridar) (stairwell)
. S— _¢_ 50 / / "':—_ ™,
T : s WSS
— T e T FLOE A Sy b
3600
- B-200(8
X w
dyy i
/" 1 A
]
0 J e
I [~
15t storey SFL | X I
T = Amaunt to raise stairwell SFL

E-1
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E2. Calculation and explanation

For a 3600mm floor-to-floor height (1st to 2nd storey),

2nd storey SFL (DU) 2rd storey SFL 2nd storey SFL
\ {comrmon corridaor) (stairwell)
—_— J— 50

50mm drop T T T ST RO S A
from DU floor B
level to
commaon
corridor level

3600-50 = 3550

= Amount to raise stairwell SFL

1st storey SFL

o fe—

1%t storey SFL to 2" storey common corridor/stairwell SFL = 3550mm
(50mm drop from 2" storey DU floor level to 2" storey common

corridor/stairwell level)

Now, finishing at 2"? storey stairwell level is 45mm.
Note that, since there is no finishing for precast staircase flight
staircase precast flight SFL (2"? storey) = staircase precast flight FFL (2"

storey)

However,

stairwell FFL (2" storey) = stairwell FFL (2" storey) 4+ 45mm finishing
staircase precast flight SFL/FFL (2" storey) = stairwell FFL (2" storey)
Therefore, height from 1% storey SFL to precast flight SFL/FFL = 3550 + 45 =
3595mm
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This is explained in the diagrams as follow:

2nd starey precast flight SFL/ FFL
= 3595 from 1st storey SFL

2 storey common corridar/ | | 2" storey common corridor
stainwell SFL / stairwell FFL PRECAST FLIGHT
= 3550 from 19 starey SFL = 35885 fram 1% storey SFL
u
o1 8 \
Ot .
B \/ ZRT
- =
~
——
2nd starey SFL (DU 2 gtarey SFL 2 starey SFL 2nd storey FFL (common corridor / stainwell)
{common coridar) (stairwell) =2 storey precast flight SFL/ FFL
o - N /
\ ‘.. | ’// F ,4 /
e
. S— e 50 =
N i LT
S0mm drop T _."_\K"I‘M ST, L0 '-La\"\ll\ A L ~ ; VGF=7=0515
from dwelling \
unit (DU floor h
level to
cCommaon
corridor level
3600-50 = 3550
g
a
pd -
L -
st storey SFL X L
T ¥ = Amount to raise stairwell SFL = 50mm

1st riser of staircase flight from 1% storey is to be 205mm. This is to account

for finishing at the 1% storey stairwell slab. The first riser (after finishes) will
be 175mm.
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There is also a 15mm high strength non-shrink grout joint to be accounted for.

L ‘\\%\
- ,/"/' | I‘\
25 ~Tis \

0 W ow S ‘
é'\i '[_]_ b= -~

25 2T16(02) < L

_le—¢ OF B \
12570

The total finishes at 1 storey slab is hence
205 -175+ 15=30 + 15 = 45mm.

Therefore, the FFL of the 1 storey is 45mm higher than the SFL of the 1%
storey.

¥t storey stainrel FFL 176 standard riser

Total finishes = 45 2 30

T ]
1¥tstarey stainvell SFL %_

HIGH STRENGTH
NCN=SHRINK GROUT

Notice that this height of finishing is identical to that at the 2" storey stairwell.
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2rd storey SFL (DU) 2nd storey SFL 2 starey SFL 2rd storey FFL (common carridar / stairwell)
{commaon corridor) (stairwell) =20 storey precast flight SFL/ FFL
— 5 -
50mm drop T — =\
TS T T st Aok ey o Pl Lmm i = =
gomm drop | w1 L ] Brisers=8x175=1400 |
level to :
cOMMmon = FFL of landing = SFL
carridor level or SFL of lower flight
] S |
3600-50 = 3550 3595 S BT E
“ ¥ ! g "A'&.'L ) [
T3-100
5
2
yd
S I P . —
//i p 11 risers + first riser (205 + 15)
A , =11 175+ 205 + 15 = 2145
! | ~ |
1st storey SFL X T ] |

T ¥ = Amount to raise stainwell SFL

Amount to raise SFL to ensure all X =3595— 1400 — 2145 = 50mm
staircase flights are standard

Therefore, for a 2 flight staircase, with floor-to-floor level (DU area) of
3600mm, raise 1st storey stairwell SFL by 50mm to accommodate the

standard staircase flight.
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Annex F - HDB's waterproofing system

F1. Background

Precast components, when jointed on-site, would have horizontal and vertical
joints which are prone to water seepage. Waterproofing details are hence
instrumental, and a good understanding and appreciation by the consultants

is required.

F2. Typical horizontal joint waterproofing system

A typical precast horizontal joint waterproofing system consists of three lines

of defence against water seepage:

a) waterproofing profile on precast component e.g. step profile;
b) waterproofing strip and non-shrink grout between upper and lower

components at kerb; and

C) cementitious waterproofing membrane laid on the floor in the unit.
(80" HiH STREGTH

APPROVED FLEXIBLE
CEMENTITIOUS WATERPROOANG _ 100 15
MEMBRANE T

RI0-300 ()| =|

8l .#_N TROTTUALCAL STOREY FLOCR LEVEL
) '¢ b ar
——— ; I\ 542 DOES NT CONTIVGE
i / dh OVER SUPPORT (TYP.)
HGH STHEN

NON-SHRINK GROUT

4

8 9

TYPE JF1 l;\/—

Note: The horizontal joint gap must be free from any object to allow water to drain
off.
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F3. Typical vertical joint waterproofing system

A typical precast vertical joint waterproofing system consists of three

lines of defence against water seepage:

a) Sealant & backing rod;
b) Vertical “*V” drip and

c) In-situ concrete

Note that only approved sealant can
be used here

EXTERNAL 14 Approved
pRECAST FACKDE LR ‘[/ sealant

|

* T T ”ﬁ r T
-
/ - \
_ 17 " |9 PRECAST FACADE
Vertical “V" | 41
drip | | Backing rod
| |
| |
| al | 4
t " ]
| | =T CAST IN-SITU COL /WALL @
1 A/ | -

E
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—_—).
)
o~
o
o~

#\

—sH

‘ PRECAST FACADE

High strength non-shrink grout or
@ BACKING ROD / in-situ concrete @

—— PRECAST COLUMN/WALL

:

F4. Function of waterproofing membrane sheet

At the intersection between horizontal and vertical joints, waterproofing
membrane sheet plays an important role to prevent the buildup of water head,
discharging the water out through the horizontal joint. The guide drawing
illustrates the use of membrane in many scenarios, and membrane must be

folded properly in order to achieve its desired effect.

/“\._\
P PN
EXTERNAL INTERNAL
. .. = CAST IN-SITU STUMP
C‘{R—“
APPROVED NON=SHRINK g
SEALANT CEMENT MORTAR ‘f?ixdﬂh
Uy
SK 2000 MEVERANE SHEET i
WITH 5K FRIMER OR
BACKING ROD: APPROVED EQUIVALENT ~ S
< N N
AR S N,
P} el sk 2000 vEMBRANE SHEET APPROVED SEALANT/ ~>
' {EE WITH SK_PRIVER OR < -
FLOOR LEV & i A T " APPROVED EQUIVALENT e \ e
n o 4 . ~ // . S
" «- 7. 1| Membrane sheets allow S~ \\\ //-/ o
= . ™~ L P
4w . Ao
41 | water to discharge at the %, ~
AT . - Hy A
'~ || horizontal joint, ‘ -3
preventing water flow to ISOMETRIC VIEW FOR TYPE 1
1 -1
—_— lower flootrs
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