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SINGAPORE CIVIL DEFENCE FORCE
Our Ref: CD/FSSD/12/02/03/01
Date: 29 September 2017

Registrar, Board of Architects

Registrar, Professional Engineers Board

President, Singapore Institute of Architects

President, Institution of Engineers, Singapore

President, Association of Consulting Engineers, Singapore

Dear Sir/Madam

AMENDMENTS/INSERTIONS TO TECHNICAL REQUIREMENTS FOR
STOREY SHELTERS 2015

In pursuant to Section 14 of the Civil Defence Shelter Act (CDSA)?, this circular is
to notify building industry of the amendments/insertions to Technical Requirements for
Storey Shelters 2015. The changes are as follows:

(@) Permissible Variation to Technical Requirements for Storey Shelters 2015 —
Technical Requirements for Design and Construction of Precast Hollow Core Staircase
Storey Shelters 2017

2. In view of the increasing trend towards the use of Prefabricated Prefinished VVolumetric
Construction (PPVC) method in residential development projects, SCDF and BCA have jointly
developed the “Technical Requirements for Design and Construction of Precast Hollow Core
Staircase Storey Shelter (SSS) 2017” (refer to Annex A). This is aimed at guiding the industry
in the use and design of precast SSS in PPVC projects so as to raise construction quality and
productivity of staircase storey shelters as well as PPVC projects as a whole.

! Specifications for construction of shelters
14. The Commissioner may —
(a) issue or approve and, from time to time, review and amend the specifications, technical codes and
standards relating to the design, construction and maintenance of shelters to be provided under this Act
and the equipment to be installed therein.
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(b) Updating of Structural Requirements (Chapter 3 of SSTR 2015) to comply with
Eurocode

3. In addition, Chapter 3 of the “Technical Requirements for Storey Shelters 2015” is
revised to align with the adoption of the Eurocode by the industry. Among others, these
revisions include specification of minimum concrete grade of C32/40, minimum yield stress of
steel reinforcement bars of 500 N/mm?, minimum and maximum concrete cover of 25mm and
40mm respectively, minimum full tension lap and anchorage length, minimum reinforcement
bar requirement for SSS wall and slab, etc. These are highlighted in red text (refer to Annex

B).

4. The above-mentioned revisions shall take immediate effect from the date of this
circular.
5. Please convey the contents of this circular to members of your

Institution/Association/ Board. The circular is also available in CORENET-e-Info:
http://www.corenet.gov.sg/e-info. For any inquiry or clarification, please contact the
undersigned at 6848 1478.

Yours faithfully,
(transmitted via e-mail)

MAJ Andy Tan

Fire Safety & Shelter Department
for Commissioner

Singapore Civil Defence Force
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TECHNICAL REQUIREMENTS
FOR
DESIGN AND CONSTRUCTION
OF
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STAIRCASE STOREY SHELTERS (SSS)
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Annex A

Technical Requirements for Design and Construction of Precast Hollow
Core Staircase Storey Shelters (SSS)

A  General

1. Precast hollow core staircase storey shelters shall comply with the latest “Technical
Requirements for Storey Shelters” unless otherwise specified in this part of technical
requirements for precast hollow core staircase storey shelters.

B  Material

2. a) Concrete

The minimum grade of concrete shall be C32/40 for precast hollow core SSS including
Concrete for hollow core and joints

b) Steel Reinforcements

The minimum vyield stress of steel reinforcements and shear links in structural
elements forming the precast hollow cores SSS shall be 500 N/mm?.

C  Dimensions of Precast Hollow Core Staircase Storey Shelters

3. Precast hollow core staircase storey shelter (hereafter known as precast SSS) shall be
designed to meet the shelter area and volume requirements. The internal length and
width of the precast SSS walls shall be modular with an increment of 200mm or 50mm
respectively. Precast SSS comprises 3 parts as shown in Figure 1 and 2. Precast SSS,
including the dimensions and spacing of modular hollow cores (See Table A & B of
Annex A), ventilation sleeves, blast door, blast hatch and electrical fixtures are shown
in Figure 1 to 3:

a) Figure 1: Plan of 3 Volumetric Components of Precast SSS

b) Figure 2: Internal Elevation View ‘A’ of 3 Volumetric Components of Precast
SSS

c) Figure 3: Blast Door and Ventilation Sleeve

4.  To facilitate de-moulding of the precast SSS, the hollow cores shall be tapered all
round along its height as shown in Figure 4.

a) Figure 4: Hollow Core Shape
5. Where possible, hollow core of maximum 500mm long shall be adopted to achieve

lighter precast SSS components for ease of handling and achievement of maximum
vertical continuity.
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Annex A

D  Reinforcement Requirements

6.  The reinforcements of precast SSS shall be welded steel fabric mesh and hot rolled steel
bars. Reinforcements specified for precast slab components, walls and hollow cores
of the precast SSS refer to minimum bar diameters and maximum spacing in both
directions.

7. In the precast SSS walls, reinforcements shall be welded steel fabric mesh of
minimum H13 at 100mm c/c spacing or minimum H16 at 100mm c/c spacing
depending on the clear height of staircase storey shelter as given in the “Technical
Requirements for Storey Shelters”.

8.  The details of reinforcements for precast SSS, the rib of precast SSS, connection
between precast SSS components, SSS door frame, blast hatch, electrical fixtures,
trimmer bars around ventilation sleeve openings, at door recess and hollow cores are
shown in Figure 5 to 15:

a) Figure 5A: Plan of Precast SSS (Component ‘A”)

b) Figure 5B: Plan of Precast SSS Wall with Reinforcement Details at
Blast Hatch Opening (SSS Component ‘A’)

c) Figure 5C: Plan of Precast SSS Wall with Reinforcement Details above
Blast Hatch Opening (SSS Component ‘A’)

d) Figure 5D: Section D-D (SSS Component ‘A’)
e) Figure 5E: Section E-E (SSS Component ‘A”)

f) Figure 5F: Section F-F (SSS Component ‘A’)

g) Figure 5G: Section G-G (SSS Component ‘A’)
h) Figure 5H: Section H-H (SSS Component ‘A”)

i) Figure 6A: Plan of Precast (SSS Component ‘B’)

J) Figure 6B: Plan of Precast SSS Wall with Reinforcement Details
(SSS Component ‘B’)

k) Figure 6C: Internal Elevation View ‘B’ (SSS Component ‘B”)
I) Figure 6D: Section K1-K1 (SSS Component ‘B’)

m) Figure 6E: Section K2-K2 (SSS Component ‘B’)

n) Figure 6F: Section L-L (SSS Component ‘B”)

0) Figure 7A: Plan of Precast SSS (Component ‘C’)

e
m 5[”’ 2 Building and Construction %Authority

“\x Ihe Lire caving rorce We shape a safe, high quality, sustainable and built environmen



10.

11.

W

(A
=

Annex A

p) Figure 7B: Plan of Precast SSS Wall with Reinforcement Details

(SSS Component ‘C’)
q) Figure 7C: Section S-S (SSS Component ‘C”)
r) Figure 7D: Section T-T (SSS Component ‘C’)
s) Figure 7E: Section U-U at Ventilation Sleeve (SSS Component ‘C”)
t) Figure 7F: Section X-X at Ventilation Sleeve (SSS Component ‘C’)
u) Figure 7G: Section V-V (SSS Component ‘C’)
v) Figure 7H: Section W-W (SSS Component ‘C”)
w) Figure 8: Reinforcement details of Rib

X) Figure 9: Details of Reinforcements near Door Frame and at
Electrical Fixtures on Internal Face of Precast SSS

y) Figure 10: Details of Trimmer Bars for Ventilation Sleeve

z) Figure 11: Details of Trimmer Bars for Wall Recess for Precast SSS Door Handle
aa) Figure 12: Electrical Fixtures on External Face of Precast SSS

bb) Figure 13: Reinforcements in Hollow Cores

cc) Figure 14: Reinforcements in Hollow Cores of Precast SSS

dd) Figure 15: Reinforcements Lapping in Hollow Cores

For the rib between two hollow cores of precast SSS, its top and bottom portion shall
be provided with closer shear links of at least 6 numbers of H8 at maximum 100mm
c/c spacing as shown in Figure 8. For area between these top and bottom portions,
minimum shear links of at least H8 at maximum 600mm c/c spacing shall be provided
as shown in Figure 8. The hook of the shear links must be anchored around the
outermost reinforcements of the internal face of precast SSS wall.

The reinforcements for the precast SSS door frame, ventilation sleeves, wall recess
for electrical fixtures on internal face of precast SSS wall and wall recess for the
external SSS door handle are shown in Figure 10 to 12.

The modular length of the hollow cores of precast SSS shall vary between minimum
200mm and maximum 500mm with increment of 200mm whereas the modular width
of the hollow cores of precast SSS shall be 165mm and 190mm for SSS wall thickness
of 300mm and 325mm respectively as shown in Table C and Figure 13. In these
hollow cores, minimum reinforcements and links shall be provided and installed as
shown in Table D, Figure 13 and 14. Higher reinforcements and links shall be
provided if they are required to meet the structural safety and stability requirements.
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Annex A

12.  All reinforcement bars must be designed and detailed with full tension anchorage or
lap length. The reinforcements for hollow cores of precast SSS wall shall be cranked
at their upper part to facilitate placing of the reinforcements at lapping level as shown
in Figure 15.

13. Full lap and anchorage length of reinforcements in SSS walls and slabs shall be provided.
The lap length shall take into account good or poor bond condition, steel bar diameter,
shape of steel bar, concrete cover, steel strength and location where reinforcement bar
laps and confinement of transverse bars. Minimum tension lap and anchorage length of
reinforcement bars for minimum concrete grade C32/40 with good bond condition shall
be as shown in TABLE 1. Longer tension lap and anchorage length shall be provided
if they are required to meet poor bond condition and/or the structural load and safety
requirements.

TABLE 1: MINIMUM TENSION LAP AND ANCHORAGE LENGTH

Reinforcement Bar Diameter @ (mm)
Type
10<0<16 16 <0 <32
Tension Lap Length 470 520
Tension Anchorage Length 370 379

E  Connection between Precast Hollow Core Staircase Storey Shelters
14. The connection between Precast SSS hollow cores are shown in Figure 16 to 18:

a) Figure 16: Splice Sleeve Connection Details between Precast SSS and Cast
In-Situ Element and Bolt Connection Details between Two Precast SSS

b) Figure 17: Splice Sleeve Connection Details for Precast SSS Tower
c) Figure 18: Connection Details between Lower and Upper Precast SSS

15. Where precast SSS is supported on cast in-situ elements (beam or wall), H28 dowel
bars shall be cast in the in-situ elements for bolt and steel plate connection or splice
sleeve connection between the precast SSS and the cast in-situ elements. These dowel
bars must be properly secured in position with temporary template such that they are
in line with bolt hole or splice sleeve of the upper precast SSS hollow core as shown
in Figure 16 to 18. In case of the splice sleeve, it shall be pressure-grouted with
minimum Grade 70 N/mm? grout to design and manufacturer’s specification.

16. The lower and upper precast SSS can be connected by bolt and steel plate connection
or splice sleeve connection as shown in Figure 18. To facilitate installation, H28 bars
required for these two types of connection shall be properly secured in position at 4
top corners or other locations (if any) of lower precast SSS wall with a temporary
template such that they are aligned with the bolt holes or splice sleeve provided at the
base or lower part of the upper precast SSS respectively.
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F  Precast Slab

17.  90mm thick precast slab is cast as integrated part of the precast SSS component.

18. The minimum reinforcements to be provided for precast slab and structural concrete
topping for the slab shall be as shown in Figure 19. The details show the thickness of

precast slab and in-situ concrete topping.

Figure 19: Detailed Reinforcements of Precast Slab and Cast In-Situ Concrete
Topping

Figure 20: Connection Details between Precast SSS and Cast In-Situ Wall

19. The shear links shall be cast in the precast slab. The hook of the shear links must be
anchored around outermost layer of reinforcement bars of the precast slab. The bend
of the shear link shall be anchored round the outermost layer of reinforcement bars in
the concrete topping.

G  External Electrical Fixtures

20.  Where there are electrical fixtures on external face of SSS precast wall, a recess shall
be formed on the rib of the precast SSS wall as shown in Figure 12.

H  Ventilation Sleeves

21. One of the two ventilation sleeves shall be located above the precast SSS door at the
entrance.

22. Ventilation sleeve shall not be located at the connection joint between two precast
SSS walls.

| Door Recess on Precast SSS Wall

23.  Arecess shall be formed on the external face of the precast SSS wall to accommodate
the SSS door handle when the SSS door is open in 180°. The recess shall not be larger
than 160mm (length) x 80mm (height) x 40mm (depth). The reinforcement bars for
the recess is shown in Figure 11.

cﬁ-ﬁﬁ_

R
ﬁ} 5[”’ 5 Building and Construction %Authority
27 The Lite Saving Fc .

“\x Ihe Lire caving rorce We shape a safe, high quality, sustainable and built environment



Appendix 1 to Annex A
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FIGURE 1: PLAN OF 3 VOLUMETRIC COMPONENTS OF PRECAST SSS
(SSS DENOTES STAIRCASE STOREY SHELTER)

DIMENSIONS OF HOLLOW
CORES & RIBS
TABLE A

DMENSIONS

SYWBOLS [ N, | waAx.

(M) [ (M)
o* 200 | 500
o 150 | 200

* DIMENSIONS WATH INCREMENT OF 100MM
#+ DIMENSIONS WITH INCREMENT OF 25MM

TABLE B
FUED DHENSKNS

b 165 for JOOIIOTHK)K SSS WALL
190 for 325MM THICK SSS WALL

c 100

t 300

t2 325
NOTES:

1. THE INTERNAL LENGTH (L) AND WDTH (W) OF
THE SSS WALLS SHALL BE MODULAR N SIZE
WTH AN INCREMENT OF SOMM.
. FOR ILLUSTRATION, MODULAR SIZE AND

ARRANGEMENT OF HOLLOW CORES SHOWN ARE
INDICATIVE ONLY.

~

3. SHELTER BUILDING PLAN SHALL INDICATE PRECAST
SSS LAYOUT SHOWING ARRANGEMENT OF HOLLOW
CORES WTH DIMENSION AND SPACING.

»~

. HOLLOW CORES SHALL BE MODULAR IN SIZE
WTH INCREMENT OF 100MM FOR LENGTH (a).

HOLLOW CORES SHALL BE SOOMM LONG WHERE
POSSIBLE TO ACHIEVE A LIGHTER PRECAST SSS
FOR EASE OF HANDLING AND MAXIMUM VERTICAL
CONTINUITY.

OTHER SIZES OF HOLLOW CORE CAN BE USED
TO FILL UP THE WALL AREA WHERE SOOMM
LONG HOLLOW CORE CANNOT BE FORMED.

FOR BEAM WITH MORE THAN ONE SUPPORTS,

ONE END OF THE BEAM THAT IS SUPPORTED ON
THE PRECAST SSS WALL SHALL BE DESIGNED AND
DETAILED AS SIMPLY SUPPORTED.

o

.
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STAGGERED U-BAR PROJECTED FROM TOP AND BOTTOM
OF PRECAST COMPONENT SEE SECTION F-F

SSS (SSS COMPONENT 'A’)

Qe

SHEAR LINKS TO REFER TO

13 FIGURE 8: REINFORCEMENT
T0 ENGINEERS DETAL BAR DETAL OF RIB
FOR MV SHAFT_| g7k
Caly ' ]
L - WALL REINFT MESH
H3—R AT 100 C/C )
WALL RENFT

AT 100 C/C (c)
T0 ENGINEERS DEruL—l

HVMLL REINFT BAR

FOR MV SHAFT

ES

SR

TYPICAL TENSION, <
LAP LENGTH

|
I bR AT 100 G/ 0
MIN H13-100 ¢/c[ ] 500

MIN H13-100 C/C ﬂsuo

WALL REINFT MESH

AT 100 C/C (d)

JYPICAL TENSI

LAP LENGTH

— WALL REINFT MESH

MIN H10-100 C/C

Ty

AT 100 C/C ()

d
WALL REINFT BAR—| [

U AT 100 C/C (o)

FIGURE 5B: PLAN OF PRECAST SSS WALL

i 7

THI3

WITH REINFORCEMENT DETAILS AT BLAST
HATCH OPENING (SSS COMPONENT 'A’)

NOTES;

1. MINIMUM 600MM LAPPED LENGTH FOR H16
MINIMUM 500MM LAPPED LENGTH FOR H13
MINIMUM 400MM LAPPED LENGTH FOR H10

) o
! (Hook)

MIN 1208 {BEND)
INI A N
FOR SHEAR LINKS (H8

INTERNAL FACE OF ——=
PRECAST SSS WALL

TO BE PLACED AT INTERNAL | g — ‘
4
4

PLAN AND SECTION
OF RIB WITH SHEAR LINKS

2. MINIMUM BAR SIZE OF WELDED STEEL FABRIC MESH
AND HOT-ROLLED STEEL BARS FOR STAIRCASE
STOREY SHELTER WALL AND SLAB SHALL BE
PROVIDED IN COMPLIANCE WITH TECHNICAL
REQUIREMENT FOR STAIRCASE STOREY SHELTERS.

MAXIMUM SPACING OF ALL REINFORCEMENT BARS
FOR WALL OR SLAB SHALL BE 100MM IN BOTH
DIRECTIONS.

ALL REINFORCEMENT BARS FOR WALL AND SLAB
SHALL BE WITH FULL TENSION LAP LENGTH.

MINIMUM CONCRETE GRADE SHALL BE C32/40.

MINIMUM YIELD STRESS FOR MAIN REINFORCEMENT
BARS AND SHEAR LINKS FOR STRUCTURAL
ELEMENTS OF STAIRCASE STOREY SHELTER SHALL
BE 500 N/MMZ.

MAXIMUM CONCRETE COVER SHALL BE 40MM.

MINIMUM CONCRETE COVER TO REINFORCEMENT
BARS OF STAIRCASE STOREY SHELTER WALL AND
SLAB SHALL BE 25MM

MAXIMUM SPACING OF SHEAR LINK WITH HOOK
AND BEND SHALL BE 60OMM.

10. THE HOOK OF SHEAR LINK SHALL BE PLACED AT
THE INTERNAL FACE OF STAIRCASE STOREY
SHELTER WALL (SEE NOTE 1) AND SLAB.

11. THE HOOK AND BEND OF SHEAR LINK MUST BE
ANCHORED OVER THE QUTER MOST REINFORCEMENT
BARS OF STAIRCASE STOREY SHELTER WALL AND
SLAB,

12.6H8 SHEAR LINK SPACED AT 100MM SHALL BE
PROVIDED AT BOTTOM AND TOP PART OF THE RIB
BETWEEN TWO HOLLOW CORES OF PRECAST
STAIRCASE STOREY SHELTER (SEE FIGURE 8).

13. THE LIFTING DEVMICES FCR HANDLING PRECAST
STAIRCASE STOREY SHELTERS SHALL BE DESIGNED
WITH ADEQUATE SAFETY FACTORS BY
PROFESSIONAL ENGINEERS.
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T0 ENGINEERS DETAL a3 SHEAR LINKS T0 REFER TO
FIGURE 8: REINFORCEMENT
B sum—l [ BAR DETAL OF RIB
N £ 4 T e 4 v f v ad
V) F
WALL RENFT B WALL REINFT MESH
ﬂ AT 100 C/C (c) AT100 G/C )
J
J
Ne o
J
TO ENGINEERS DETAIL J —MIN H13-100 C/C ﬁ'
FOR MV SHAFT
4 MIN HIO-100 C/C
[ @ _I
/ an3 zms—@_ N g
o LI IS S =\ Gze J S

ta— \_ MIN H10-100 C/C €D 300
WAL 413

WALL REINFT MESH
AT 100 C/C (d)

WALL REINFT MESH
fu 100 ¢/ )

JYPICAL TENSI!
LAP LENGTH
T

U WALL REINFT EAR—/

AT 100 C/C (e)
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H13 AT 1M
[u—w H

PLACEMENT OF CAST IN-SITU

REINFORCEMENT TO REFER
TO DETALL 'E'.

(SSS COMPONENT 'A’)

FIGURE SF: SECTION F-F
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£ | SSS WALL WITH BLAST HATCH
£ L G-UBAA';[ 100 c/C U
ol

NOTE:

1. U-BARS PROJECTED FROM UPPER AND LOWER

END OF SSS WALL AT BLAST HATCH LOCATION

SHALL BE STAGGERED TO EASE THE INSTALLATION.

THE U-BARS START WITH 25MM OR 75MM FROM
THE VERTICAL EDGE OF THE SSS WALL SHALL BE
END WITH 25MM (MIN) OR 75MM (MAX)

& SLOF
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H13 AT 100 C/C U-BAR AT TOP

OF PRECAST SSS WALL STAGGERED
FROM U-BAR AT BOTTOM LEVEL OF

SLAB REINFT MESH— PRECAST SSS WALL BY 50mm
AT 100 C/C (a)

e ,!....".lﬂﬂ.."."..l"."."...

200 (MIN)

8 7
/ A
MINMUM H8 PN waL reweT s
SHEAR LINKS
AT 600 C/C ATHO G U
[ WALL REINFT BAR ”
AT 100 C/C 500
I
S
(
N-2u13
213
\ HIO AT 100 C/C U-BAR
- AT BOTTOM LEVEL OF
3, NN PRECAST SSS WALL
| IS
=
T

(SSS_COMPONENT "A’)

H10 AT 100 C/C
(U-BM "

Brciad|
t——WALL REINFT BAR
AT 100 C/C ”500
I
EoH
§\—zm
13
8, [
:
EIGURE SH:
SECTION H-H

SSS COMPONENT 'A’

& SLOF
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e = P
— WALL REINFT MESH DETAL ‘6’
""'pr“m‘.fé‘%ﬁ AT 100 C/C (o) /_[ TYPLIACPAL L&Eg%on
- — A ISl S B e 51'
- o~ L] - w © ~ o L._—_}I
K —] C
— J:omu " . _[DETM 2 m&%#aeg%ou
= ] TYPICAL TENSION
= (T = o L]
LC HARRR AR RN < Gl e )
Z || _J A Z L-———— ———) L WALL REINFT [BAR
| VIEW 'B' = ATI00 C/C [ —D
= — WALL REINAT BAR- W
L= — Ll A AT 100 C/C (aif“——-—
L WALL REINFT MESH l & ﬁ
FIGURE_6A: PLAN OF PRECAST l T Sl —a
SSS (SSS COMPONENT 'B’) A
FIGURE 6B: PLAN OF PRECAST
SSS WALL WITH REINFORCEMENT
DETAILS (SSS COMPONENT 'B’)

é"
t@}} fggﬁ e Building and Construction »Authority
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PLACEMENT OF CAST IN-SITU
REINFORCEMENT TO REFER
TO DETAL 'H'.

J

! HI10 AT 100 C/C

—— { |
i A ==
< . . [

-
-
t

ALL VERTICAL FLIGHT
CONNECTION LOOP TO
BE PERPENDICULAR TO
WALL REINFORCEMENTS

NERRRRRRRRRARRRRRRARRANNY

H10 AT 100 C/C
JSITTTTTTTT T NS
s

FIGURE 6C: INTERNAL EIFVATION
VIEW ‘B’ (SSS COMPONENT 'B')

|

2H10 COTTERING REINFORCEMENT BAR
INTERNAL SSS WALL FROM \
21

UPPER COMPONENT 'a'\

a

,. s _f;‘."_ T L
75 (SEE NOTE 1)." -,

4A.‘

T4

|| P | P | P | P

JIIIIIIIIIIIIIIIIIIIIiIIi

il

"
|2 @EE NOTE 1); ;
S

INTERNAL SSS WALL FROM—/

LOWER COMPONENT ‘B’

af Ta @ L 2 E O )
4
| U-BAR
2H10 COTTERING REINFORCEMENT BAR

DETAIL 'H': CONNECTION DETAIL SHOWING

COTTERING REINFORCEMENT BARS THROUGH
OVERLAPPING PROJECTED U—-LOOP BARS OF

UPPER AND LOWER INTERNAL SSS WALL

#—INTERNAL SSS WALL FROM
4" UPPER COMPONENT '

N1 Mro AT 100 /e
b {l-| u-BaR

IYPICAL TENSI
LAP LENGTH
s

A

\4"10 COTTERING

SECTION

ICAL_TENSION
LAP LENGTH
Al ol
A

REINFORCEMENT BAR

| Mo at 100 /e
1 vew

I~ INTERNAL SSS WALL FROM
LOWER COMPONENT 'B'

OF DETAIL 'H'

NOTE:

1. U-BARS PROJECTED FROM UPPER AND LOWER
END OF INTERNAL SSS WALL SHALL BE
STAGGERED TO EASE THE INSTALLATION. THE
U-BARS START WITH 25MM OR 75MM FROM THE
VERTICAL EDGE OF THE SSS WALL SHALL BE END
WITH 25MM (MIN) OR 75MM (MAX)

& SLOF
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SLAB REINFT BAR
AT 100 C/C (h)

SLAB REINFT BAR
AT 100 C/C (g)

/ SLAB REINFT
MESH AT 100 C/C

HB-600 C/C

SLAB REINFT MESH
AT 100 C/C

FIGURE 6D: SECTION K1-K1

(SSS_COMPONENT 'B’)

SLAB REINFT BAR
AT 100 C/C (o)

SLAB REINFT BAR AT 100 C/C
AT EXTENDED STAIRCASE FLIGHT SOFFIT
INTO INTERNAL WALL THICKNESS

FIGURE 6E: SECTION K2-K2

(SSS_COMPONENT 'B')
AT INTERNAL WALL LOCATION

H8-600 C/C

SLAB REINFT
MESH AT 100 C/C

SLAB REINFT MESH
AT 100 C/C

FIGURE 6F: SECTION L-L
(SSS COMPONENT 'B")

AT 100 C/C (c)

& SLOF

Sp] mne Lire OQVII'Ig rorce
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INTERNAL FACE OF
PRECAST SSS WALL

SSS FLIGHT REINFT

H8 (HOOK AND BEND OF SHEAR LINK ANCHORED —
AROUND OUTER MOST BARS WITH HOOK TO BE

PLACED AT INTERNAL FACE OF SS WALL,
(SEE SHEAR LINKS DETAIL)

INTERNAL FACE OF
PRECAST SSS WALL

SSS FLIGHT REINFT
_ MESH H10-100 _ MESH H10-100
ir H10 g ‘
-1 - HouLow core TYPICAL TENSION
] L] T [AP LENGH ..
/2 ' il/té
300/325 300/325
SECTION M—M: SECTION OF SECTION N—N: SECTION OF
AIRCA A STAIRCASE FLIGHT AT RIB
f/t2
20 _300/35 _
1150 75 60(_
1 TYPICAL TENSION TYPICAL TENSION _ = _—l,;
LAP LENGTH LAP LENGTH

C——" FUIGHT REINFT -
U-BAR AT 100 C/C

S§SS FLIGHT REINFT MESH—/

HB (SEE SHEAR LINKS DETAIL)

T
SECTION P—P: SECTION

2
INTERNAL |4+,
H10-100  INTERNAL FACE OF )
PRECAST SSS WALL i

“1- HOLLOW CORE
Ho]-
b4
b | EXTERNAL

OF STAIRCASE FLIGHT

—REINFT MESH AT 100 C/C

RIB—| /—

HB (SEE SHEAR LINKS DETAIL)

PRECAST SSS

rHOLLOW CORE
a0

NERNAL  “HO

DETAIL 'G": STAIRCASE

\_SSS FLIGHT REINFT
MESH H10-100

FLIGHT

FLIGHT RENFT 30

U-BAR AT 100 C/C

REINFORCEMENT AT RIB AND HOLLOW CORE

—H10-100 FROM PRECAST
STAIRCASE FLIGHT

0l

R L INTER)

INAL WALL
CONNECTING REINFORCEMENT

DETAIL 'F’: STAIRCASE FLIGHT
REINFORCEMENT CAST IN-SITU
LOCATION

TYPICAL TENSION
“LAP LENGH 2_,?"

H10-100C—

_MI.QAL_MISM_I

LAP LENGTH
SECTION R—R: SECTION OF
STAIRCASE FLIGHT CAST
IN-SITU JOINT LOCATION

SLOF
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TYPICAL TENSIO! Er s
T e, T, AT 100 C/C (a) -
-
C |
a I
— q 5
(8 I g | ul L WALL RENFT BAR d ﬁg
8z= I, AT 100 C/C (b)) C— 3
—_— 3§5 : VA S
—— it £
b c
I —— $§ e uj WALL RENFT MESH |4 WALL REWFT MESH
—_— 28 2 AT 100 C/C (o) bd AT 100 C/C ()
—_— gg g S | | WAL RENFT MESH
— §“Es | r /AT 100 ¢/c
—— e A
—_— | u ~ N
| < 6H13 - [ N > . 6H13
PR E— s L L
R L _ J PLL— 213
— —: . (] ww wi3-100 c/c =t
—_— | T 2H13 | I :
P S | +— I I
—_— | d=— Ly 1
I I
—_— e m— | I
I | Hoo
= = 1.
—_— =5 I
: —WALL REIN/FT(%AR 213 : ! i i
—_— — AT 100 C/C
—_— | — — []m 13-100 c/c}=:~
———— — — — — — — — — — J B i H13
— — — e = - = = | T
1 1 i
|1£ !J L WALL REINFT BAR
Y L Toiimn e e 100 /6 [
e ]
FIGURE 7A: PLAN OF PRECAST
SSS (SSS _COMPONENT 'C') FIGURE 7B: PLAN OF PREC SSS W W

S

{
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i??oumc"/? (M FN TYPICAL TENSION LA RENET MER)
q e /C (o) |_—|
uﬂ LAP LENGTH FLOOR SLAB LEVEL FLOOR SLAB LEVEL' ATqmo w
%_VL‘ . L i | y«ﬂ% %]_v 7, -
gl —t+ + i 9 g gl —r= T 8l
MINMUM Ha-/ EE ; I \—Hw AT 100 C/C |‘| MINIMUM HE—/ §E
SHEAR LINKS 22 T V U-BAR SHEAR LINKS e
AT 600 C/C A AT 600 C/C o
E A /—\VALL REINFT MESH § 3
ko™ AT 100 C/C | o
b W‘i WALL REINFT BAR
I &t 100 c/c Uwo
213
COMPONENT 'C’ COMPONENT 'C’
/7~2H‘|3 ||
"o’l Ll l/ g]:l_
:}: - ;r
FIGURE 7C: SECTION S-S F'(SESE go;wPONg:qTN'J_] !
(SSS _COMPONENT 'C")

S

{

o
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X1

FLOOR SLAB LEVEL

REINFORCEMENT TO REFER REINFORCEMENT BAR  Nyi+* @ 7, © |
T0 DETAL *J'. P .7 A
VENTLATION SLEEVE—\ '\~ . -

LOCATION SSS WALL FROM

UPPER COMPONENT 'C’

"2 " TN
VMEMWT OF CAST IN-SITU 2H10 COTTERING — b

sl % |
4
H H1O AT 100 c/c—/

U-BAR

200 (MIN)

H10 AT 100 C/C

e

100 TYPICAL}/ 4

LAP LENGTH

TYPICAL TENSION| 175

VENTILATION SLEEVE—4y 3/ 5+ o7
LOCATION S5S WALL FROM
LOWER COMPONENT 'C’

®
2H10 COTTERING ~/L._ -,
REINFORCEMENTS

COMPONENT 'C’ HOLLOW CORE DETAIL 'J: CONNECTION DETAIL SHOWING
COTTERING REINFORCEMENT BARS

THROUGH OVERLAPPING PROJECTED
U-LOOP BARS OF UPPER AND LOWER
SSS WALL WITH VENTILATION SLEEVE

VENTILATION SLEEVE
LOCATION SSS WALL FROM
UPPER COMPONENT 'C'

g1 . I
Eg N ~a0 cormering
S48 1. REINFORCEMENTS
S (07|
g5 -
| 2= - g
= i 14
H10 AT 100 c/c =] i ]
v-eaR N 2 28 el
&ler H10 AT 100 C/C E% S |
\ = ;3 Al s HIO AT |—|
W 2 &= 100 /¢
90 XJ A
'_] 0 VENTILATION SLEEVE
LOWER COIPONENT G
FIGURE 7E: SECTION U-U FIGURE 7F: SECTION X=X SEETION Yo
AT VENTILATION SLEEVE AT VENTILATION SLEEVE

(SSS_COMPONENT 'C’) (SSS_COMPONENT 'C’) OF OETAL J.

20 i ; ;
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| SLAB REINFT MESH —

SLAB REINFT MESH—
AT 100 C/C (o) | | AT 100 €/C (a)
7 FLOOR SLAB LEVEL FLOOR SLAB LEVEL
| | | | = | | | Z

Ql 1y r A 1 1 1Y o’ gl 1 L ris S
D // § L §

MINIMUM H8

SHEAR LINKS

AT 600 C/C

MINIMUM HB/

SHEAR LINKS
AT 600 C/C

FIGURE 7G: SECTION V-V
SSS COMPONENT 'C’

FIGURE 7H: SECTION W-—W
(SSS_COMPONENT 'C")

‘B’.

&

@, SCoF
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/2
300/325 ROOF SLAB LEVEL
I,
e
T 8 =]
i S|e
i oH El=
1
i
REINFT MESH “
AT 100 C/C |
/12 n
300/325 \ slz
§ 3
P
~ EXTERNAL o | NERNAL &
: REINFT MESH if ==
AT 100 C/C
i /. B
4 £z |
HB SHEAR LINKS ! Sla 4
AT 200 C/C T0 BEL\_ . 2, 41 sty
PLACED AT SITE By< 1 Z(2
BotlIN 2 N STOREY HB SHEAR LINKS | 8o
AT 200 C/C T0 BEL -\ |—t] ]
; PLACED AT 5|TE\,<’ 1K By
N
2H10 BARS (TO BE ) e 1 Bfw b \ TYPICAL FLOOR
PLACED AT SITE) _IE =SE / ] $
oeraL K[} i a8z .
|- S| = 2H10 BARS (T0 BE LTl N
1 Sy PLACED AT SITE) e r‘/ 2z
i1 I DETALL K" I 8|2
v | 15 &5 =
| 4 1k zl=
I
| L :
I 5
| S 3 REINFT MESH -l
1 I* § o AT 100 C/C !
Tl | >
| - L1 =H
REINFT MESH o = 1 gla
AT 100 C/C : 5= =
= =<
EXTERNAL T INTERNAL. EXTERNAL. WIERNAL
|
| |
| |
i -+
B Sz 4] sty
8|8 i 2|2
0 SEAR NS 3 L HB SHEAR LINKS i g 2
AT 200 C/C T0 BE 5 X |3} 2l AT 200 C/C TO BE L —thl 2l
PLACED AT SITE |-y PLACED AT SITE s =
= £ 21 1sT STOREY ) NETAN 2ND STOREY
D T
vy P
e 2H1O BARS (T0 BE
2H10 BARS (T0 BE HIGH STRENGTH PLACED AT SITE) DETAL K’
PLACED AT SITE) NON-SHRINK N e
CEMENT GROUT

HB SHEAR LINKS AT
200 C/C TOBE L= '\
PLACED AT SITE

2H10 BARS (TO BEJ I l
PLACED AT SITE)

REINFT MESH
AT 100 C/C

=3

EXTERNAL

|

I
|
I
|
|
|
B (| e
ERk

DETAIL 'K’
(NOTE:_FOR CLARITY. 6H8-100 (V)
AT R ARE NOT SHOWN)
t/t2 n/t2
300/325 L 300/325
HOLLOW CORE , | HOLLOW CORE ,  HOLLOW CORE,  HOLLOW CORE
RIBS
PRECAST SS5 ———=
8 INENN RN NEN R E S =
Iz = 7l
HOLLOW CORE REINFT L_H8 SHEAR LINKS
seecnthcedy  sndmhrneelt shchgusdethe smecbobank  ZATIZ00C/CH L
L—2H10 BARS (TO BE PLACED AT SITE)  (TO BE PLACED AT SITE)
VIEW 'C
/2 t/t2
300/325 L 300/325

— 2H10 BARS (TO BE HOLLOW CORE REINFT

PLACED AT SITE) EXTERNAL

PRECAST SS§—

¥ r7g
8 7 e B P yar s uear) BN 1 /ey B rrver i |

Laleilou) o J~——1HotLow CoRE

o_ffe o]

e el d

T
s

I 1 I 1

HB SHEAR LINKS AT 200 C/C |—(TO BE PLACED AT SITE)

INTERNAL

SECTION Z-Z (PLAN VIEW)
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—REINFT MESH AT
100 ¢/C FLOOR SLAB LEVEL /~HI0 ATT00 C/C  Roor s tevee  /—H1O AT 100 C/C FLOOR SLAB LEVEL —— REINFT BAR AT
?‘ T grLooR sus LeveL : U-BAR U-8AR = FLOOR SLAB LEVEL
4 B Z Hj 3 H g
S [ | = s A } S g = =
2 8 — 8 — 8 8
—_ N ~ - ~ ~ ~
B I o e e REINFT BAR AT . -_EN& c‘/'::U |
100 C/C H8 =
e REINFT BAR —
‘_/‘ % [ AT 100 C/C U EXTERNAL INTERNAL -
‘:_/
| MIN H10-100 C/C = --HB — 600 C/C
— Ao 500 —
| —
5 g HI0-100 C/C =
M3 300/325 — h—— REINFT MESH
i — AT 100 C/C
SECTION 2 — 2 - | EXTERNAL NIERNAL
EXTERNAL INTERNAL —_
5 - L conput
g —_ (INDICATIVE)
~—1—BLAST DOOR =] |
FRAME =
— R WALL REINFT BAR —i3
= . n| AT 100 C/C
L 23 -2 ‘ GALVANISED STEEL ENCASEMENT
r I FOR TV OR TELEPHONE OR
= 1 SWITCH SOCKETS IS PLACE
gl ‘ 7| WTHIN CONGRETE COVER

900/1000 3(%;225 f u 3] "/L——RENFI' BAR AT U

1 B 100 C/C
SECTION 1 — 1
ELEVATION OF PRECAST SSS DOOR FRAME ELEVATION "B’ PRECAST SSS SECTION 3 — 3

WALL WITH SWITCH SOCKET

WALL REINFT

BAR AT 100 C/C PRECAST 5SS

]~ WALL RENFT
BAR AT 100 C/C

w2
300/325

| /
GALVANISED STEEL ENCASEMENT ! x
FOR TV OR TELEPHONE OR  _TENSION LAP A1)/
SWITCH SOCKETS IS PLACED
WTHIN THE CONCRETE COVER

SECTION 4 - 4

FIGURE 9: DETAILS OF REINFORCEMENTS NEAR DOOR FRAME AND
AT ELECTRICAL FIXTURES ON INTERNAL FACE OF PRECAST SSS

e
g JE 5[”’ 23 Building and Construction Authority
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ADDITIONAL TRIMMER
T VENTLATON SLEEVE
[AGERIA) PRECAST SSS
BN B, Do AEN w51/
= 5j|F WAL REINFT BAR) r NN r = -
\\ l; o~
\ /[ - PRECAST 555 ~——1— PRECAST 555
A7 VNTLATON N
DOOR OPENING  OPENING A _gﬁ‘,fs““‘ i BIERAL 6| R e T
VENTILATION SLEEVE VENTILATION SLEEVE NOT xous AN e bR
LOCATED ABOVE DOOR LOCATED ABOVE DOOR -

‘ /-wAu. REINFT MESH
{ ¥

FIGURE 10: DETAILS OF TRIMMER BARS oamis |Jl) Jf| WERAL
FOR VENTILATION SLEEVE %[ |]} | ; [[=——PRECAST sss /
= L WALL REINFT MESH o
VEW D' [> g \ ‘ AT 100 C/C
[ v
GALVANISED STEEL mcmzur—u?l WAL REINFT BAR -
/] AT 100 C/C v
SWTGH SOGKETS 1 PLACED Il il o
WITHIN THE CONCRETE COVER i .
CONDUIT ] \
(INDICATIVE) _
GALVANISED STEEL ENCASEMENT
SWIGH SOCKETS 15 PLAGED
t1/t2 SCING - 6 VIEW ‘D’ WTHN THE CONCRETE COVER
300/325

FIGURE 12: ELFCTRICAL FIXTURES ON EXTERNAL

— WALL REINFT MESH
B e || f] e FACE OF PRECAST SSS
|—PRECAST 553 ; ‘ ¥ oRECAST S5
. H
160 40MM DEEP N
RECESS
—] ?—WN.L REINFT BAR
,w g w L ey T ATi00c/c
7 L= - S
A X a1 WALL REINFT MESH
Y : g I Hi AT 100 C/C
; i
i' 32"55‘ RECESS i
ELEVATION OF WALL RECESS SECTON 5 - 5
IF_WALL REINFORCEMENT BARS ARE CUT FOR WALL RECESS

FIGURE 11: DETAILS OF TRIMMER BARS FOR WALL RECESS
FOR PRECAST SSS DOOR HANDLE
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ol &
o8l
=5kl i e
el |a . o e e
LF‘RIE(:AST SSS — [ OPEN END LINKS

DESIGN (SEE NOTE 5)

CAGE 3: 400 (a) X 165 (b)

500
S Q
N | .«20 s
w| & J r . o By
~ i o . - =
glg ] (3
8212 )
=g|g|e - 3 MINIMUM_LINKS
e | 80 o' |4 a4 REQUIREMENTS
s & oy P (SEE NOTES)
I—PRECAST $SS “— ( OPEN END LINKS

DESIGN (SEE NOTE 5)

CAGE 4: 500 (o) X 165 (b

FIGURE 13: REINFORCEMENTS IN
HOLLOW CORES

FOR
MINIMUM REINFT
BAR DETALS

TABLE C: SIZE OF HOLLOW CORES
> PRECAST 555 | SIZE OF HOLLOW CORE
«8|s THICKNESS (NM) [ b (MM) | o (M)
=g|g 3 MNMUM LINKS 200
t/t2 300
= (SEE NOTES) s | 189/% —
L precast sss 500
TABLE D: MINIMUM REINFORCEMENT BARS IN HOLLOW CORES
PRECAST 555 |SIZE OF HOLLOW CORE 55 3400MM <SSS CLEAR HT
© THICKNESS (MM) [ b (MM} | a (MM) CLEAR HT < 3400MM < 3900MM
- 200 4H25 (FOR 4 CORNERS) 4H28 (FOR 4 CORNERS)
85|18 e 300 | 4125 (FOR 4 CORNERS) + 2H20 | 428 (FOR 4 CORNERS) + 2H25
=g|g D A e 300325 | 10/ T s (FOR 4 CORNERS) + W20 | 428 (FOR 4 CORNERS) ¢ 425
g (SEE NOTES) 500 4H25 (FOR 4 CORNERS) + 6H20 | 4H2B (FOR 4 CORNERS) + 6H25
L precast sss
CAGE 2: 300 (a) X 165 (b)
SEE TABLE D

SEE TABLE D FOR
MINIMUM REINFT

d

SEE TABLE D FOR
MINIMUM REINFT
BAR DETALS

BAR DETAILS

[T

ST

/— VENTILATION

=

SEE TABLE D FOR
MINIMUM REINFT
BAR DETAILS

\Lssz TABLE D FOR

MINIMUM REINFT
BAR DETALLS

FIGURE 14: REINFORCEMENTS IN

HOLLOW CORES OF PRECAST SSS

—SEE TABLE D FOR
MINIMUM REINFT
BAR DETAILS

NOTES:

1. DETAILS BELOW SHOW REINFORCEMENT BARS OF
STEEL CAGE IN HOLLOW CORES AT LAPPING LEVEL.

CAGE 2

“io )

DENOTES UPPER LEVEL CAGE

5
J‘ DENOTES CRANKED BARS OF
o o ol LOWER LEVEL CAGE

3. REINFORCEMENT BARS SHALL BE PLACED WITH THE
CRANKED PORTION OF THE MAIN BARS AT THE TOP
LEVEL FOR LAPPING BELOW CONCRETE FLOOR LEVEL.

T T——upeer
2'

LEVEL
REINFORCEMENT BARS
o CONCRETE FLOOR LEVEL

[——LM LEVEL
REINFORCEMENT BARS

4. THERE IS ONLY ONE ARRANGEMENT OF REINFORCEMENT
BARS PER CORE SIZE.

o

OPEN END LINKS —| SHALL BE PROVIDED FOR MAN
BARS WHICH ARE LOCATED 150MM AWAY FROM
RESTRAINT BARS (SEE CAGE 3 AND CAGE 4 DETAILS).

{

THE CONCRETE GRADE IN HOLLOW CORE MUST BE
AT LEAST THE SAME AS THE CONCRETE GRADE OF
PRECAST SSS WALL

ol

MINIMUM LINKS FOR STEEL CAGE REINFORCEMENTS
OF H20 TO H28 ARE TO BE HB-250 (MAX).

8. WHERE STRUCTURAL DESIGN REQUIRES REINFORCEMENT
BAR SIZES OF LARGER THAN H28, THE LINKS SHALL BE
DESIGNED AND PROVIDED TO FULFILL STRUCTURAL
REQUIREMENTS.

o

IF REINFORCEMENT BAR SIZE AND NUMBER REQUIRED IN
HOLLOW CORE ARE MORE THAN THOSE REINFORCEMENT
BAR REQUIRED FOR CAGE 1 TO 4 THE NUMER OF
REINFORCEMENT BAR SHALL AME AND
CLEAR SPACING BETWEEN REINFOR(EMENT BAR SHALL
NOT BE MORE THAN 100MM.

& SLOF
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MINIMUM REINFT
BAR OR REINFT

BAR TO DESIGN
REQUIREMENTS
WHICH EVER LARGER

FLOOR LEVEL 2}

)
i

MINIMUM REINFT

BAR OR REINFT
BAR TO DESIGN
REQUIREMENTS
WHICH EVER LARGER

LINKS TO DESIGN REQUIREMENTS

TENSION LAP

1ST STOREY

TYPICAL REINFORCEMENT
LAPPING DETAILS FOR CAGE

H8 SHEAR LINKS
AT 200 C/C TO BE
PLACED AT SITE

2

MINIMUM REINFT BAR
Ol FT BAR TO
DESIGN REQUIREMENTS
WHICH EVER LARGER

REINFT MESH

AT 100 C/C
<

Il =

2ND STOREY

NTTT
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- SEE ELEVATION Ted FIGURE 18) AT 4 CORNERS OR OTHER LOCATIONS OF
115 (TYP) 115 (TYP) SHELTER WALL. MINIMUM H28 DOWEL BAR FOR SPLICE
S —i SLEEVE SHALL BE CAST IN THE CAST IN-SITU
28> = = B SUPPORTING ELEMENTS (WALL, COLUMN, BEAM OR
/2 /2 = =] FRBATN (WaLL,
300/325 300/325 = o= y
= ~8 2. THE UPPER PRECAST STOREY SHELTERS SHALL BE
E ;g JOINED BY BOLT AND STEEL PLATE CONNECTION (SEE
|=———UPPER UPPER 5 FIGURE 16 FOR DETAIL 'P' AND FIGURE 18 FOR
PRECAST SSS PRECAST SSS gl 8 SECTION 9-9, SECTION 10-10 AND DETAIL 'P') AT THER
4 CORNERS OR OTHER LOCATION OF SHELTER WALL.
i [ [mea—] waa] 3. ALTERNATIVE TO THE ABOVE NOTE 2, SPLICE SLEEVE
1] || TYPicAL STOREY LEVEL L+ i CONNECTION CAN BE USED FOR PRECAST SSS TOWER
TYPICAL STOREY LEVEL (SEE FIGURE 17 FOR DETAIL Q" AND FIGURE 18 FOR
150 - o SECTION 11-11 AND DETAL Q).
-]
|- B %Q 4, HOT ROLLED STEEL SECTION OR PLATE SHALL BE
T dddd0d040 0 g CRADE 5275.
PRECAST'S —_— = 5. 128 BARS REQUIRED FOR THESE TWO TYPES OF
83 == CONNECTION SHALL BE PROPERLY SECURED IN
115 (TYP) POSITION AT 4 TOP CORNERS OR OTHER LOCATIONS OF
le—— UPPER Te S LOWER PRECAST SSS WALL WITH TEMPLATE SUCH
PRECAST SSS =S = THAT THEY ARE ALIGNED WITH THE BOLT HOLES
ﬁ%&%.‘;"ﬁ%:ﬁ&s OR SPLICE SLEEVE PROVIDED AT THE BASE OF THE
UPPER PRECAST STAIRCASE STOREY SHELTER.
- L 6. THE BOLT AND STEEL PLATE CONNECTION SHALL BE
oETAL P TN DETAIL Q' N REFERENCE PLAN FOR 1ST STOREY CHECKED AND DESIGNED BY PROFESSIONAL ENGINEER
(see mouRe 18) =] || zhp stoey LeveL (SEE FIGURE 18) 2&1 COMPONENT 'B'_PRECAST SSS IF_THE PRECAST SSS COMPONENT IS LARGER OR
T 1 Fr— STOREY LEVEL HEAVIER THAN THAT SHOW IN FIGURE 1.
¥ S8 BN HIGH STRENGTH NON SHRINK
N NEHE 50 GRour o bEsi
|~e————1ST PRECAST §S§ 1ST PRECAST SSS ﬁ
150 8
MINIMUM H28 BAR WITH THREADED MINIMUM H28 BAR WITH THREADED
END AT UPPER PART FOR BOLTING END AT UPPER PART FOR BOLTING
w0
SPLICE SLEEVE TO DESIGN AND SPLICE SLEEVE TO DESIGN AND R
[ MANUFACTURER'S SPECIFICATIONS MANUFACTURER'S SPECIFICATIONS NP);.S,, =g
DETALL 'N'——Z Y HIGH STRENGTH DETAL 'N'— HIGH STRENGTH NON—SHRINK =
(SEE FIGURE 18) [ \  NON-SHRINK GROUT (SEE FIGURE 18) GROUT TO DESIGN
+ T0 DESION -
£ L

¥~} O DESH
- H28 DOWEL BAR (MIN)

-~a—— CAST-IN-SITU
: SUPPORTING ELEMENTS

ELEVATION

FIGURE 16: SPLICE SLEEVE
CONNECTION DETAILS BETWEEN
PRECAST SSS AND CAST IN-SITU
ELEMENT AND BOLT CONNECTION
DETAILS BETWEEN TWO PRECAST SSS

H28 DOWEL BAR (MIN)

" +——CAST-IN-SITU
SUPPORTING ELEMENTS

ELEVATION

FIGURE 17: SPLICE SLEEVE
CONNECTION DETAILS
FOR PRECAST SSS TOWER

SPLICE SLEEVE AT SOFFIT OF
1ST PRECAST SSS (TYPICAL)

1ST PRECAST SSS (TYPICAL)
~ SEE ELEVATION

/WE SLEEVE AT SOFFIT OF

%2
H/t2
300/325

REFERENCE PLAN FOR 1ST STOREY
COMPONENT 'C' PRECAST SSS
(SIZE_AND ARRANGEMENT OF CORES SHOWN IS INDICATIVE ONLY)

NOTES:
1. THE

1ST OR LOWEST PRECAST STOREY SHELTER MUST
BE CONNECTED BY SPLICE SLEEVE (DETAL 'N',
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s X NOTES:
T i
. iy K m ‘BEaTe am
9 x 250 x 15 MS PLATE~ /_ 8] | UPPER PRECAST §5§————1 TUBES IMMEDIATELY AFTER SLEEVE HAVE BEEN FILLED
4
— ﬂ =l 0 | : : L[[ 2. MINIMUM 6MM FILLET WELD ALL ROUND SHALL BE
— 2xms| | g > USED FOR BOLT AND STEEL PLATE CONNECTION.
8 - ”i | ﬂj, gln 3. CAST I-SITU ELEVENTS GR STRUCTURES SUPPORIING
— 10 orr
— 1 M 17 SEAL BE DESGNED GY PROPESSONAL
| $40 HOLE =il B 8 n, VTV i s ENGINEER (PE) TO FULFILL STRUCTURAL SAFETY
J 3 \ ‘ " sl P4 /| REQUIREMENTS AND TECHNICAL REQUIREMENTS FOR SSS.
PRECAS:SSS | w - 2NOST0XT75XEXTO
10 = § STEEL WASHER'—\ - LONG C CHANNEL "75 0 - 7"
. 90 X 250 X 15 NS PLATE e -
L 8 Tl
SECTION 7 = 7 z HIGH STRENGTH NON-SHRINK
= > GROUT TO DESIGN > I__ 350 ||
z 1H28 (MIN) WTH THREADED END
0 g
Tt 2
1H28 (MIN) SPLICE BAR L |_| |e———————1ST PRECAST 5854% ]_l
B4
| l | 1ST PRECAST SSS Ar |
< | || OUTLET TUBE (SEE NOTE) SECTION 8 — 8 DETAIL P’
| | SPLICE. SLEEVE WITH MIN
GRADE 70 GROUT TO DESIGN 300 :
- AND MANUFACTURER'S A
I \ SPECIFICATIONS [T
—STOPPER ——
INTERNAL 8 EXTERNAL || PRECAST S5
[ J~+——GROUTING INLET TUBE (SEE NOTE) e R | |
HIGH STRENGTH ™~ b P g
| NOK-SHRIK GRouT ‘ O HAE
o L, 150 TO DESIGN & | |
1H28 DOWEL BAR
(MIN) ] —T" _I_ | -
8 o g g |
RC SLAB T sToReY LEveL | 2 [
N 8 -
3] o 4 9]
T WAL/ BEA/FouNDATON 0 y
HIGH STRENGTH
REFER TO NOTE 3 L
SECTION 9 — 9 i
GROUT TO DESIGN
N 1H2B (MIN) WITH
| I 50 THREADED END
DETALL "N’ N
(IYPICAL DETALS OF H28 (MIN) DOWEL BAR [ —~—1——1ST PRECAST
FOR SPLICE SLEEVE CONNECTION BETWEEN 1ST [ A =
PRECAST SSS AND CAST IN-SITU ELEMEN FIGURE 18: CONNECTION DETAILS BETWEEN y
LOWER AND UPPER PRECAST SSS CEIAL G
XAMPLE: FOR t1 =
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DETAL'C ——

DETALL A’

DETAIL *A’
(SEE FIGURE 20 FOR WALL CONNECTION)

R

\

[

§

(SEE FIGURE 20 FOR WALL CONNECTION)/’ P & \(SEE FIGURE 20 FOR WALL CONNECTION) ’ ‘\l(xS&A“;Il:J.RE 20 FOR WALL CONNECTION)
—(V_D d { 3 E \, ] B2 | e ( :ﬂ E \
2 A is :/ — &N M| [ o |~ = ’ﬁ i
X R —— I —
— g i —
- —_— SEE DETAL 'F', AIGURE 1p FOR L g | 2]
—— INECTION OF BTAIRCABE FLIGHT. e e 7
—t— A= 8 DETAL 'B' FIGURE 2 FOR A I N
C ] i \%NEC N OF Imu%f WALL. I M | { — ]
p— NI ND==BET e =
(SEE FIGURE 20 FOR WALL CONNECTION) \ - —_— J — —t— i
PR \\ ~ / I |—
10 —— oy e [ —
T I =
— & e o
R —— i} e e = u
— S |{—
— = s { ?\ e
=71 gL D EmEml U=
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SLAB REINFT

H10-100 FROM PRECAST

H10-100 U-BAR TO—
BE PLACE ON SITE

STAIRCASE FLIGHT

DETAIL 'F’: CONNECTION DETAIL SHOWING U—BARS PLACED

" INTERMEDIATE WALL
CONNECTING REINFORCEMENT

AROUND PROJECTED BARS FROM STAIRCASE FLIGHT

FROM COMPONENT 'B'—

€ CLOSE LINK TO JOINT
COMPONENT "A" TO COMPONENT '8

IN-SITU SLAB REINFT —
e=——— AT 100 C/C (b}

)

N TR
LAP LENGTH
Lg’""-'i"

- 4 .

SHEAR LINKS
AT 600 C/C

LENG

TYPICAL TENSI

REINFT BARS OF

SURROUNDING SLAB (IF ANY)
TO ENGINEERS DETAL

N
JOINT

—— COMPONENT ‘A’

RENFT () =

SECTION 10—10: PLACEMENT OF
CAST IN-SITU REINFORCEMENT

TYPICAL TENSION
LAP LENGTH

S

—H10-100 U-BAR TO
BE PLACED ON SITE %

CLOSE LINK TO JOINT £
COMPONENT 'B' TO COMPONENT ‘C'

e .> S DY WY
- Hi0-100
0

H10-100 U-BAR TO
ﬁ BE PLACED ON SITE

I—H1U—100 —
400

A | 2o d% o o

L

TYPICAL TENSION
LAP LENGTH

CAST IN-SITU CONNECTION LOCATION

—IN-SITU SLAB REINFT mcbl‘llftli%l‘so"
s i P LeNGT
ICAL TENSH
P LENGTH
! L oo S
= i e T et
o T ()
FROM COMPONENT 'a'—r 300 () \—gNElrguungs
=31
JOINT AT 800 C/C
L COMPONENT C*

REINFT (0) et

REINFT BARS OF —

SURROUNDING SLAB (IF ANY)

TO ENGINEERS DETAIL

CLOSE LINK TO JONT €3
COMPONENT 'B’ TO COMPONENT 'C"

—IN-SITU SLAB REINFT

AT 100 €/C (d) ===

MINIUM HB SHEAR
/_ LINKS AT 600 C/C

o e i |

2]

g2
o
ul

FROM COMPONENT '8’ =21l (A
COMPONENT 'C’' -
RERFT (o) REINFT BARS OF

SURROUNDING SLAB (IF AN

v)
TO ENGINEERS DETALL

SECTION 12-12: PLACEMENT OF

CAST IN-SITU REINFORCEMENT

EIGURE 19: DETALED REINFORCEMENTS OF PRECAST SLAB AND CAST IN-SITU CONCRETE TOPPING
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300

ror ok oevonG L0 NSV o
_1 TENSION N TENSION l_
E TR
—] =

‘—|—ummuu HI3 FOR SSS CLEAR HEGHT < S400MM
MINMUM H1B FOR SSS CLEAR HEIGHT > 3400MM
INTERNAL
DETAIL ‘A’ AT STARTER
REINFORCEMENT BAR LEVEL

SEE NOTE

FOR BAR BENDNG mm"&r:&s s
[ M1
r
{ K

.DJ.I
- L

——— MINIMUM H13 FOR SSS CLEAR HEIGHT < 3400MM
MINIMUM H16 FOR SSS CLEAR HEIGHT > 3400MM

DETAIL 'B' AT STARTER
REINFORCEMENT BAR LEVEL

SEE NOTE D 300 EXTERNAL
FOR BAR BENDING CAST NS
TO ENGINEERS DETAIL JOINT

T0 ENGINEERS DETAIL
FOR MV SHAFTC—)

(COFOR MY SHAFT

MV SHAFT WALL
MV SHAFT

WALL REINFT

TAL 'C’ AT

300
cLose unk ) ‘\sr IN-SIJU EXTERNAL
JOINT
. TENSION \ TENSION I_

= L p—
MINIMUM H13 FOR SSS CLEAR HEIGHT < 3400MM
MINIMUM H16 FOR SSS CLEAR HEIGHT > 3400MM
INTERNAL

DETAIL 'A" ABOVE STARTER
REINFORCEMENT BAR LEVEL

cLose unk ) Clsﬂz:;ﬁt\ TENSION
AP
e N ]
LA G [ g
=TI T L
[ L—

M H13 FOR SSS CLEAR HEIGHT < 3400MM
M H16 FOR SSS CLEAR HEIGHT > 3400MM

DETAIL 'B' ABOVE STARTER
REINFORCEMENT BAR LEVEL

300

N EXTERNAL
oose K ) ™\ cferes

T0 ENGINEERS DETAIL JONT

TO ENGINEERS DETAIL

COFOR MV SHAFT FOR MV SHAFTC—)

MV SHAFT WALL:
MV SHAFT

WALL REINFT

FIGURE 20: CONNECTION DETAILS BETWEEN PRECAST SSS AND CAST IN-SITU WALL

NOTE:

PRE-BENT J-SHAPE BARS (a1) SHALL BE BENT
AT SITE TO FORM A CLOSE LINK (a2) AS SHOWN IN
DETAIL 'A’, DETAIL 'B' AND DETALL 'C’ AT STARTER
REINFORCEMENT BAR LEVEL.
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Annex B

CHAPTER 3: STRUCTURAL REQUIREMENTS

GENERAL

The structural design of the SS tower shall take into account both the vertical and lateral
loads, where applicable.

The SS tower shall be designed for maximum degrees of redundancy in the structural
system against weapon effects.

MATERIALS

3.2.1 Concrete
The minimum grade of concrete for all SS elements shall be C32/40. The use of pre-

stressed concrete for SS wall/slab and NS wall/slab in the SS, S/C SS or scissor S/C SS
tower is not permitted.

3.2.2 Steel Reinforcement

The steel reinforcement in SS/NS wall and slab shall be welded steel fabric mesh for steel
bar diameter of up to 16mm and hot rolled steel bars. The minimum yield stress of main
reinforcement bars and shear links in the structural elements forming the SS, S/C SS or
scissor S/C SS or NS shall be minimum 500 N/mm?.

ANALYSIS

3.3.1 General

The vertical continuity of SS and NS walls, where applicable, to the foundation shall
comply with clause 2.4.2.

In the case of S/C SS or scissor S/C SS tower, the SS and NS wall shall be continuous
to foundation.

3.3.2 Beam Supported on SS wall

The end of the external beam that is supported on SS wall(s) shall be designed and
detailed as simply support.

Ine Lre oaving rorce We shape a safe, high quality, sustainable and
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3.3.3 Shielded NS Walls and/or NS columns
(NS columns not applicable to S/C SS or scissor S/C SS Tower)

No additional design checks on SS tower is required if its supporting elements, wall(s),
column(s) or any of its combination, are shielded. These structural elements are deemed
shielded if reinforced concrete slab or other equivalent structural forms provided above
them is extended beyond their edges by as minimum length of 0.5H, where H is the
aggregate wall height of NS (See FIGIURE 3.3.3).

3.3.4 Unshielded NS Walls and /or NS Columns
(NS columns not applicable to S/C SS or scissor S/C SS Tower)

The following requirements are to be complied with if the design adopts:
(@) & (b) Unshielded NS Walls (4 NS walls or 2 opposite NS walls)

The minimum thickness of each NS wall shall be 300mm. The SS, S/C SS or
scissor S/C SS tower shall be designed against the most severe effects as the result
of the removal of a portion of the NS wall equivalent to an opening of 1500mm
diameter on the NS wall at its most critical location (Refer to FIGURE 3.3.4(a)
and FIGURE 3.3.4(b)).

(c) Unshielded NS Columns

The minimum size (either its diameter or the shorter dimension) of each NS
column shall be 500mm. The SS tower shall be designed against the most severe
effects as the result of the removal of any one NS column (Refer to FIGURE
3.3.4(c)).

(d) Combination of Unshielded NS Walls and NS Columns

The minimum thickness of each NS wall and minimum size (either its diameter
or the shorter dimension) of each NS column shall be 300mm and 500mm
respectively. The SS, S/C SS or scissor S/C SS tower shall be designed against
the most severe effects as the result of the following (Refer to FIGURE 3.3.4(d)).

Q) Removal of a portion of the NS wall equivalent to an opening of 1500mm
diameter at its most critical location and

(i) Removal of any one NS column

The above item (i) and (ii) shall be considered mutually exclusive.

(e) The following are the criteria to be used when performing design checks for
Clause 3.3.4(a), 3.3.4(b), 3.3.4(c) or 3.3.4(d):

(i)  The design shall be based on the action combination and values of partial
safety factor for actions in accordance with Table 3.3.4.

a5
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(i) The design strength for a given material is derived from the characteristic
strength divided by the partial safety factor for strength of material, which
shall be 1.2 for concrete and 1.0 for reinforcements.

34 MEMBERDIMENSIONS AND REINFORCEMENT REQUIREMENTS

3.4.1 Member Dimensions

The minimum member size of SS and NS shall be as stipulated in Chapter 2 - Architectural
Design.

3.4.2 Reinforcement Requirements

All diameters of reinforcement specified hereinafter shall refer to minimum fabric mesh
or bar diameters. All spacing of reinforcement specified hereinafter shall refer to
maximum spacing of reinforcement in both directions.

3.4.2.1 Wall Reinforcements of SS and NS

@) Minimum Reinforcement in SS or NS walls - refer to TABLE 3.4.2.1.

(b) Reinforcements at both faces of the internal common wall shall be H10-100
c/c in both faces. The shear links shall be H8-600 c/c in both directions.

3.4.2.2 Slab Reinforcements of SS and NS Slabs

@) Intermediate SS/NS slabs and slabs/waists of staircase SS/NS:

Top and bottom layer of slab reinforcements shall be H10-100 c/c in both
directions. The shear links shall be H8-600 c/c in both directions.

(b) Ceiling slab of top-most SS:

0] Reinforcements at both external face and internal face of the slab shall be
H13-100 c/c (both directions);

(i) The shear links shall be H8-600 c/c in both directions
(c) Floor slab of bottom-most SS or NS and floor slab of NS located above an SS:

Q) Slab reinforcements at both external face and internal face shall be H13-
100 c/c (both directions);

(i) The shear links shall be H8-600 c/c in both directions
(d) Ceiling slab outside the SS tower which is immediately above SS door:

The minimum ceiling slab shall be constructed of 150mm thick reinforced concrete.
The reinforcement shall consist of two layers of reinforcement (top and bottom) at
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H10-100 c/c in both directions. These top and bottom layers of reinforcement bars
shall be continuous or anchored to the slab of SS with tension anchorage length.
(e)  Floor slab outside SS tower:

The reinforcements of every floor slab immediately outside SS tower walls shall be
structurally connected to the SS tower.

(f)  SSslab which is integrated with pile-cap/footing:

For SS slab integrated with the pile-cap or footing of 500mm thick or more, shear
links is not required. The maximum spacing of main reinforcement shall be 200 c/c.

(g) Shielding wall in front of SS door:
Reinforcements at both faces of the wall shall be minimum H10-200 c/c. The shear

link with L-bend at two ends shall be H8 at 600 c/c in both directions.

3.5 DETAILING OF SS TOWER

3.5.1 General
The SS tower is to be detailed to allow for the installation of services and fixtures in SS
and to resist spalling of the internal face of SS walls, soffit of ceiling slabs and/or finishes
on SS floor slab.

3.5.2 Lap and Anchorage Length

@ Full lap and anchorage length of reinforcements in SS and NS walls and slabs shall
be provided. The lap length shall take into account good or poor bond condition,
steel bar diameter, shape of steel bar, concrete cover, steel strength and location
where reinforcement bar laps and confinement of transverse bars.

(b) Minimum tension lap and anchorage length of reinforcement bars for minimum
concrete grade C32/40 with good bond condition shall be as shown in TABLE
3.5.2. Longer tension lap and anchorage length shall be provided if they are
required to meet poor bond condition and/or the structural load and safety
requirements.

(c) Welding of reinforcement to attain full anchorage length and tension lap length is
not permitted.

d) Bundled bars are not permitted.

55“ 1}
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3.5.3 Concrete Cover

Annex B

The minimum and maximum concrete cover to the main reinforcements shall be 25mm

and 40mm respectively.

3.5.4 Cast-In-Situ Elements for SS and S/C SS

Cast-In-Situ for SS elements shall comply with the dimensions and detailed
requirements as shown in the following figures:

FIGURE 3.5.4(a)
FIGURE 3.5.4(b)
FIGURE 3.5.4(c)
FIGURE 3.5.4(d)
FIGURE 3.5.4(e)
FIGURE 3.5.4(f)
FIGURE 3.5.4(q)
FIGURE 3.5.4(h)
FIGURE 3.5.4(i)
FIGURE 3.5.4(j)
FIGURE 3.5.4(K)
FIGURE 3.5.4()

Plan of SS wall

Typical details of SS slabs/walls

Typical details of SS slabs/walls

Details of SS wall reinforcement bars near SS door
Typical details of embedded conduit in SS wall
Typical details of trimmer bars for ventilation sleeve
Typical details of trimmer bars for wall recess
Details of shear kinks in SS slabs/walls

Details of SS slab reinforcement near rescue hatch
Reinforcement plan details for S/C SS

Sectional details of SS slabs/walls for S/C SS
Sectional details of SS slabs/walls for S/C SS

3.5.5 Precast Elements for SS and S/C SS

Pre-cast SS elements shall comply with the dimensions and detailed requirements as
shown in the following figures:

FIGURE 3.5.5(a)
FIGURE 3.5.5(b)

FIGURE 3.5.5(c)
FIGURE 3.5.5(d)
FIGURE 3.5.5(¢)

FIGURE 3.5.5(f)
FIGURE 3.5.5(g)

FIGURE 3.5.5(h)
FIGURE 3.5.5(i)
FIGURE 3.5.5(j)

FIGURE 3.5.5(k)
FIGURE 3.5.5()
« FIGURE 3.5.5(m)

@&, SLOF
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Plan of SS walls with precast SS door frame panel (Type 1)
Details and sections of precast SS door frame panel with
ventilation sleeve above it (Type 1)

Sections of precast SS door frame panel with ventilation sleeve
above it (Type 1)

Details and sections of precast SS door frame panel with
ventilation sleeve along its side (Type 1)

Details and sections of precast SS door frame panel with
ventilation sleeve along its side (Type 1)

Plan of SS walls with precast SS door frame panel ((Type 2)
Details and sections of precast SS door frame panel with
ventilation sleeve above it (Type 2)

Sections of precast SS door frame panel with ventilation sleeve
above it (Type 2)

Details and sections of precast SS door frame panel with
ventilation sleeve along its side (Type 2)

Sections of precast SS door frame panel with ventilation sleeve
along its side (Type 2)

Plan of SS walls with precast SS door frame panel (Type 3)
Details of precast SS door frame panel (Type 3)

Sections of precast SS door frame panel (Type 3)
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e FIGURE 3.5.5(n) - Sections of precast SS door frame panel (Type 3)
3.5.6 Joints
@ Construction joints in an SS tower shall be properly executed to ensure that the
strength and the integrity of the SS are not impaired. The type and location of joints
shall be specified in the design after taking into account the following:
0] A concrete kicker, if provided, shall not be more than 200mm high.

(i) All SS walls located within each storey shall be cast in one operation.

(b) Expansion joints or contraction joints in the SS tower are not permitted.

3.6 PENETRATION OF SERVICES

3.6.1 Electrical Services

All service conduits shall not penetrate through the walls and slabs of the SS. Service
conduit for electrical and communication fixtures which are located on external SS wall
can be embedded in the SS wall. Other than this, all services conduit which do not serve
the SS shall not embed within the SS wall and slab.

Two cast-in embedded sockets mounted directly back to back on the internal and
external faces of the SS wall are not permitted. Where sockets are to be mounted on
both the internal and external faces of an SS wall, they shall be mounted at least 300mm
apart from each other, measured between their clear edges. Refer to FIGURE 3.6.1(a)

Risers for electrical services may be mounted on the external face of SS tower walls.

Where fixture in the SS are exposed on internal walls and slab, non-metallic inserts are
to be used for their mounting. For embedded service cables and fixtures serving the SS,
the details shall be as shown in FIGURE 3.5.4(e). The encasement of switch socket
outlets, TV and radio outlets, communication line for telephony outlet and switches of
Clause 2.6 shall be galvanised steel. Refer to FIGURE 3.6.1(b).

A maximum of five numbers of 25mm diameter service conduits for electrical cables
serving the SS are allowed to be embedded in the SS structural elements. Both ends of
the concealed conduits shall be fully sealed with approved sealing material of up to a
depth of not less than 200mm into the conduits to ensure air-tightness of the SS.

Where an SS or NS share a common wall with lift shaft or service risers, mounting of
services on the common wall is allowed on the external face of SS or NS wall. For the
purpose of installing M&E equipment in the lift core or service risers, hot-dipped
galvanised cast-in bar with threaded end shall be used in this common wall. Where anchor
bolts are used, they shall be installed according to manufacturer’s technical specification.
The spacing the anchor bolts, measured between their centrelines, shall not be less than
300mm.
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3.6.2 Water and Gas Services

Water and gas services are allowed to pass through the SS walls provided that they are
laid within a stainless steel conduit encased by 150mm reinforced concrete all round.
Refer to FIGURE 3.6.2. Joints in pipes or the stainless steel conduit shall be located
outside the SS. Risers for services can be mounted on the external face of SS tower

walls.
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TABLE 3.3.4: ACTION COMBINATION AND VALUES OF PARTIAL SAFETY
FACTORS FOR ULTIMATE LIMIT STATE

Permanent Action Variable Action

Action Imposed Earth/Water

Combination | Fayourable | Unfavourable Load Wind Load | Pressure Load,
if applicable

Permanent and
Variable
(Imposed Load,
Wind Load), 1.0 1.0 1.0 1.0 1.0
Earth/Water
Pressure Load, if
applicable)

TABLE 3.4.2.1: MINIMUM REINFORCEMENTS OF SS OR NS WALLS

SSINS Clear Height Reinforcement at both internal and Sheal_r Lin_ks
(mm) external face of wall (both d|rect|0ns)
(both directions)
2400 < Ht <3400 H13 - 100 c/c H8 - 600 c/c
3400 < Ht <3900 H16 -100 c/c H8 - 600 c/c

TABLE 3.5.2: MINIMUM TENSION LAP AND ANCHORAGE LENGTH

Reinforcement Bar Diameter @ (mm)
Type
10<0<16 16 <0 <32
Lap Length 470 520
Anchorage Length 370 370

“Q; 5’J The Life Saving Force We shape a safe, high quality, sustainable and built environment
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w

SS SETBACK DISTTCE
|

NS NS IS
INTERMEDIATE SLAB * SHIELDED

'—
!
ss ~————EBL
[
I
SS L
L
‘ i
SS
|
: i
SS MIN 0.5H
foo/zoo

A

/
/

/

<1l /

/

GROUND LEVEL

AGGREGATE WALL HEIGHT OF NS (H)

SECTION

EBL

|~-————SHIELDING SLAB FOR
NS COLUMNS/WALL

SHIELDED NS
COLUMNS /WALL .

A
SECTION A—A (PLAN)

FIGURE 3.3.3 SHIELDED NS WALLS AND/OR NS COLUMNS
(NS COLUMNS NOT APPLICABLE TO S/C SS OR SCISSOR S/C SS TOWER)
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SS WALL ABOVE

ONE 1500 mm ——
OPENING TO BE
FORMED ON MOST ]
CRITICAL LOCATION

OF NS WALL

-

\

300 mm (MIN)

FIGURE 3.3.4(a) UNSHIELDED
NS WALL(S)

REMOVAL OF ANY ONE
COLUMN AT AT TIME

AND DESIGN ALTERNATIVE
PATH FOR LOAD TRANSFER

|1
|1
[
500 1;m (MIN)

FIGURE 3.3.4(c) UNSHIELDED

NS COLUMN(S)
(NS COLUMNS NOT APPLICABLE TO S/C SS OR
SCISSOR S/C SS TOWER)

500 mm (MIN)

@, SCOF :

‘*Z 5’J Ine Lire oaving rorce

Annex B

/SS WALL ABOVE

ONE 1500 mm
OPENING TO BE
FORMED ON MOST
CRITICAL LOCATION
OF NS WALL

300 mm (MIN)

FIGURE 3.3.4(b) UNSHIELDED NS
WALL(S)

/SS WALL ABOVE

ONE 1500 mm
OPENING TO BE
FORMED ON MOST
CRITICAL LOCATION
OF NS WALL

REMOVAL OF ANY ONE
COLUMN AT AT TIME
AND DESIGN ALTERNATIVE

|1
|1 NS
PATH FOR LOAD TRANSFER || |

b

/_
500 |;m (MIN) \\;

FIGURE 3.3.4(d) COMBINATION OF
UNSHIELDED NS WALL(S) AND/OR NS

COLUMN(S)

(NS COLUMNS NOT APPLICABLE TO S/C SSOR
SCISSOR S/C SS TOWER)

500mm (MIN)

300 mm (MIN)
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WALL REINFT BAR — TYPICAL TENSION — WALL REINFT MESH — WALL REINFT BAR
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(.
WALL REINFT~_| | WALL REINFT BAR
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PP 72 S S A S
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MESH AT R —WALL REINFT MESH P WALL REINFT
100 ¢/¢ (q) P AT 100 C/C (&) r MESH AT
o P 100 C/C (qg)
e 04 o
B WALL REINFT MESH B
1 AT 100 C/C (b) @ WALL REINFT MESH
b AT 100 C/C (h) =
z 7 1 H—MIN H8 - 600 C/C 9
DIz 1| (BOTH DIRECTIONS) o
(&)
B1Z ([ |]] WAL REINFT MESH F
=2 IR AT 100 C/C (i) . WALL REINFT BAR
SlE |H |1 CIAL_TENSION | SS DOOR NET OPENING _,150(F| 4| AT 100 C/C (T7)
= L LAP LENGTH a
Na y 74
——————r——— ! -
/% .k J":], I> - 4 | WALL REINFT BAR
WALL REINFT ~1 s e o o o ofNe o o 2T P AT 100 C/C
BAR AT 100 C/C A — WALL REINFT BAR AT
100 c/c (k) —_) > MIN H13 - 100 C/C
L WALL REINFT MESH —
! L MIN H13 - 100 C/C .
|AT 100 C/C ()) — 300 (MIN), IF X' < 450
00 400 (MIN), IF 'X' > 450
PLAN OF SS WALL AT DOOR OPENING
- . '_
7 ®
a c

— WALL REINFT MESH

WALL REINFT— |

BAR AT 100 C/C

MIN H8 - 600 C/C-
(BOTH DIRECTIONS)

AT 100 C/C (b) AT 100 C/f

O]
SS DOOR BELOW

1| | AT 100 c/c (a) il
| TYPCIAL TENSION — WALL REINFT BAR
] AP LENGTH AT 100 ¢/c (o) [ J
| A
""" U I N N I N <H— WALL REINFT BAR
! \
il o s d.....,blL,_.'.... "\‘I‘.\.‘/N AT 100 C/C
L WALL| REINFT BAR
AT 10 C/C
L WALL REINFT MESH WALL REINFT| BAR —

NOTE:

PLAN OF SS WALL ABOVE DOOR OPENING

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

[ MIN 50 mm (HOOK)

MIN 120 mm (BEND)

MINIMUM HOOK AND BEND

ALLOWANCE FOR SHEAR LINKS (H8)

FIGURE 3.5.4(a) PLAN OF SS WALL
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H10 REINFT BAR— —MIN H13 REINFT BAR —MIN H10 REINFT MESH __MIN H13 REINFT BAR
AT 100 C/C AT 100 C/C (c) ;300| AT 100 C/C (a) AT 100 C/C (d)
REINFT OF FLOOR SLAB ——— * Y CELNG SLAB OF
SHALL BE STRUCTURALLY I TOB_MOST S5
CONNECTED TO SS TOWER & I LR e
WALL REINFT BAR 10 p
T c b
H AT 100 C/C (7) X REINFT OF FLOOR SLAB
9 } 8 9 SHALL BE STRUCTURALLY
MIN H8 — 600 C/C 2 |1 T CONNECTED TO SS TOWER
(BOTH DIRECTIONS) d | FIMN H13 REINFT MESH- ge |4
Ll AT 100 C/C (b) 2= | t
MIN H8 - 600 C/C [ Sz |1 [
il
(BOTH: DRECTIONS) (1, Ly] WALL RENFT BAR —1 & D!
AT 100 C/C (i) 3
WALL REINFT MESH 1 @ i WALL REINFT
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v < B 100 c/C (h) VT
WALL REINFT 4—t]
9 MESH AT 1
S - I 100 C/C (h) b
& 2H10 ¢ ¢ oMl — REINFT OF EVERY
£ MIN H‘ﬂERsﬂNﬂ_ - & FLOOR SLAB SHALL
S BE STRUCTURALLY
L_MIN H10 REINFT 1 T 100 C/C (a) s 1t CONNECTED TO
BAR AT 100 C/C 1 f Elg 11 T SS TOWER
(c) o o <—(' a: o lo
VIEW 1-1 2H10\E 1—”200 [? 2% | 2]
VIEW 2-7 SMILAR g hf S INTERMEDIATESLAB &~ h 9k
== 3 = =CT MT; Zo ol R S
------ Vi B e P R et i 72 i e =
REINFT OF EVERY FLOOR SLAB . * ‘ e
TYPICAL TENSION
SHALL BE STRUCTURALLY g 1 “l MIN H10 REINFT BAR
CONNECTED TO SS TOWER LAP LENGTH
TIr MIN H8 — 600 c/g] [f| AT 100 C/C (d)
L MIN H10 REINFT — 1 )
MIN H10 REINFT BAR MESH AT (BOTH DIRECTIONS
atooc/e (@ |1 [| 100c /C (b) 1 FE WALL REINFT MESH
— [ ’ AT 100 C/C (e)
k— WALL REINFT MESH I
k AT 100 C/C (f) o
VT V]
WALL REINFT MESH
WALL REINFT MESH AT 100 C/C (f) 1
AT 100 C/C (e) 14 ) ]
v H MIN H8 — 600 C/C PIg
REINFT OF FLOOR SLAB ——— | B} (BOTH DIRECTIONS) T1T| — RENFT OF FLOOR SLAB
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CONNECTED TO SS TOWER 1 r =] E (BOTH D|RECT|ONS) " * CONNECTED TO SS TOWER
2H10 | 2[5 — MIN T13 REINFT MESH |y
o S|% 300 X FLOOR SLAB OF
\ (e TL&" | IRl e BOTTOM-MOST S
———— —‘ T T L T NN s
SO 0 T G T ) S
* By Loy e o | by ~—2H10
MIN H10 REINFT BAR f
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SECTION A — A

NOTE:

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.4(b) SECTIONAL DETAILS OF SS SLABS/ WALLS
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— MIN H10 REINFT — MIN H10 REINFT
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—MIN H10 REINFT

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

3.5.4(c) SECTIONAL DETAILS OF SS SLABS/ WALLS
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& SCOF
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St S"J ne Lire OQVII'Ig rorce
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< 2H10 T T AT 100 C/C (h) AT 100 C/C (h) 1 T
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WALL REINFT un 10 Rene o | Eg&:abﬂe:c%?oﬁg)c MIN HIO )
STARTER BARS | |1 —J  \L_i[AT 100 ¢/C (c) N a— T i w1 BA/R 0
5 == = - AT 100 C/C (d
AT 100 C/C ()) r——7] —— AT 100 C/C (b) F==7 L
P WALL REINFT
STARTER
BARS AT
SECTIONB - B b) ¢/ ()
NOTE:

Building and Construction »Authority

We shape a safe, high quality, sustainable and friendly

built environment



WALL REINFT

CEILING SLAB OF

7 TOP—

MOST SS

3

f— — —

WALL REINFT
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NOTE:
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ELEVATION

Annex B

{ > 92
| =4
T~ WALL REINFT BAR
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WALL REINFT
BAR AT 100 C/C

SHEAR LINKS TO BE — EMBEDDED CONDUIT PLACED
PLACED ADJACENT Tl WITHIN TWO LAYERS OF
TO CONDUIT REINFT BARS

. ¥ —ﬁ— WALL REINFT
? P N\ S ' [ BAR AT 100 C/C
TENSION LAP | T MAX 40 LSS WALL

i‘ GALVANISED STEEL ENCASEMENT

‘—WALL REINFT FOR TV OR TELEPHONE OR
MESH AT SWITCH SOCKETS IS PLACED
100 C/C WITHIN THE CONCRETE COVER

PLAN
(IF_REINFORCEMENT BARS ARE CUT)

SHEAR LINKS TO BE— EMBEDDED CONDUIT PLACED
PLACED ADJACENT WITHIN TWO LAYERS OF
TO CONDUIT REINFT BARS
# s T 7 — #
o o o
e ole o s o o+ o4, b
MAX 40 —SS WALL
—WALL REINFT GALVANISED STEEL ENCASEMENT
MESH AT FOR TV OR TELEPHONE OR
100 ¢/C SWITCH SOCKETS IS PLACED
WITHIN THE CONCRETE COVER

PLAN
(REINFORCEMENT BARS ARE NOT CUT)

[ |——SS WALL
i NOTE:
"L WALL REINFT BAR
H AT 100 /c 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1
INTERNAL [T ] EXTERNAL
) % F—— WALL REINFT BAR
AT 100 C/C
el /
z 1|\~ — EMBEDDED CONDUIT
2 0 [| (NpICATIVE)
B
T WALL REINFT MESH
e AT 100 C/C
SECTION 1 — 1

FIGURE 3.5.4(e) TYPICAL DEATILS OF EMBEDDED CONDUIT IN SS WALL
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A N
- ADDITIONAL TRIMMER ) —
s BARS AROUND
A TN VENTILATION SLEEVE
4 ( / ‘/ ) S——T _ ON BOTH FACE (SIZE //f \\\
NP @) £ OF BARS TO FOLLOW / ‘/\ 1
\%\ Lé,“':’ WALL REINFT BAR) \\; /
\ ~<+———SS WALL ~—1—SS WALL
| 150 ¢
N VENTILATION | 150 ¢
DOOR OPENING OPENING N VENTILATION
VENTILATION SLEEVE VENTILATION SLEEVE NOT N
LOCATED ABOVE DOOR LOCATED ABOVE DOOR

FIGURE 3.5.4(f) TYPICAL DETAILS OF TRIMMER BARS
FOR VENTILATION SLEEVE

ADDITIONAL TRIMMER
BARS (SIZE OF BARS
TO FOLLOW WALL
REINFT BARS)

SS WALL
[T

+ “ :
F 160 \“
40\\}ﬁ_,____ -
= 5 |80 = = —
\
\
:“

ELEVATION OF WALL RECESS
(IF_WALL REINFORCEMENT BARS ARE CUT FOR WALL RECESS)

=

O .

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.4(q) TYPICAL DETAILS OF TRIMMER BARS FOR WALL RECESS
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A i < < 7 < i
HNN00D] 00000 ... |8 R L i A
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DETAI'A’ [ 1t MIN H8 - 600 C/C
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PLAN OF SS SHOWING i 1 O, P 3
SHEAR LINKS ARRANGEMENT 3 oA LS 1y WAL I
J1E| MmN H8 - 600 c/c
T (BOTH DIRECTIONS)
MIN 50 mm (HOOK) ] :\ N
| ) DETAL'B yi
T H ) 1
2 S8 N
G__'1
MIN 120 mm (BEND)
MINIMUM HOOK AND BEND |
ALLOWANCE FOR SHEAR LINKS (H8) e SRR S S

L SHEAR LINKS IN SLAB
MIN H8 - 600 C/C
(BOTH DIRECTIONS)

SECTION OF SS SHOWING

WALL REINFT MESH

SS WALL
AT 100 C/C 17

© P ° ° ° ° © P © SHEAR LINKS ARRANGEMENT
‘l At
o e} 0 o o o Q q p
q p
— MIN H8 — 600 C/C
DETAIL 'A"  (BoTH DIRECTIONS) EXTERNAL INTERNAL
NOTE: ? =
1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1 MIN H8 - 600
L | (BOTH DIRECTIONS)
2. THE HOOK AND THE BEND OF H8 LINKS MUST BE TIED TO
OUTERMOST REINFORCEMENT BARS OF SS WALL WHERE THE SS WALL
HOOK MUST ALWAYS BE PLACED NEAR TO INTERNAL FACE d L
OF SS WALL.
DETAL 'B’

FIGURE 3.5.4(h) DETAILS OF SHEAR LINKS IN SS SLABS/ WALLS
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CAT LADDER —
\
3 i i}
|i S '@LOCK ﬂ
\ UNLOCK
‘ B 700 {250
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N
— SLAB REINFT - 700 . [—SLAB RENFT )
AT 100 C/C AT 100 C/C
—SLAB REINFF— o
TENSION LAP A
l | - &
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?.V.\. 2 N\e o o/ — —é‘ o “ g
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sLAB RENFT— i -
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400
 —
SECTION 1 — 1
NOTE:

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.4(i) DETAILS OF SS SLAB REINFORCEMENT NEAR RESCUE HATCH
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FIGURE 3.5.4(j) PLAN OF SS WALL FOR S/C SS
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SLAB REINFT C— . & b [ MIN HI3 - 100 (2)
Wloll AT 100 c/c () - P n========= Wit
—SLAB REINFT MESH - /// 1 I i
AT 100 C/C (] | i
— i 2~ SLAB REINFORCEMENT }| :: A
st Al Y —— S o1 |
mod . s 11 ||
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L—SLAB REINFT MESH | |
K100 06 () — | s e sesi )l
[ Pl WALL REINFT MESH
Il e H" ™ AT100C/C(x)& (y)
SLAB REINFT MESH I: |20 &
@ AT 100 C/C (m) g=—=——of—=2l -
[ o T | P )
NN S B B B
> —E—MIN H8 — 600 — 1 3
RS USEBIONG r—-= 7 |-sLAB RENFT MESH |{ZIZH uN H13
WALL REINFT MESH el N /¢ (1)
AT 100 C/C (1) & (u) -2 7 B v
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——SLAB REINFT MESH T 7 I I
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| NN I I 3
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Ie= I
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WALL REINFT MESH Il I
AT 100 C/C i g
SECTION A — A
NOTE:

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGIURE 3.5.4(k) SECTIONAL DETAILS OF SS SLABS/ WALLS FOR S/C SS
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—SLAB REINFT MESH
AT 100 C/C

SFL
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v =

MIN H13

WALL REINFT MESH

AT 100 C/C N WALL REINFT @ AT 100 C/C
AT 100 C/C
MIN H13 [

AT 100 C/C i MIN H8 — 600
—_— ~7" SLAB REINFT (BOTH DIRECTIONS)
\L - MESH AT 100 C/C (i)

SLAB REINFORCEMENT —J SLAB REINFT
SS DOOR FIRE-RATED DOOR

REMOVABLE
DOOR KERB \\

H8 — 600

(BOTH DIRECTIONS)

/ SLAB REINFT
MESH AT 100 C/C (d)

—SLAB REINFT MESH

AT 100 C/C (b)

SLAB REINFT MESH
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i \N —2H13 ‘

N7 NS B B\ R S S R R | i
CHED . 4
ottt o ] I
MIN H13—-l& *200 WALL REINFT MESH
AT 100 C/C AT 100 C/C
C_—_ SLAB REINFT— —SLAB REINFT MESH ’\l
AT 100 C/C (o) AT 100 C/C (c) , SECTION B — B
NOTE:
’ 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1
]— MIN H8 - 600 1 |
SLAB REINFT MESH . (BOTH DIRECHONS)
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©) & (d) i (BOTH DIRECTIONS)
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D | S e AT 100 C/C ]

(" SLAB REINFT —

]
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- SLAB REINFT T
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==
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(BOTH DIRECTIONS)

=
f
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(BOTH DIRECTIONS)

WALL REINFT MESH - SLAB REINFT C— WALL REINFT MESH
AT 100 C/C €T AT 100 C/C (e) AT 100 C/C
_@—j—’ﬂ & ]
MIN H8 — 600 ] *
(BOTH DIRECTIONS)  [{ H— — — —[— — 3 SLAB REINFT T3
T AT 100 C/C (f)
200 ]
—— - [e————
SLAB REINFT MESH ===
AT 100 C/C (g )& (h)
SECTION C = C

FIGURE 3.5.4(1) SECTIONAL DETAILS OF SS SLABS/ WALLS FOR S/C SS
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100 C/C (m)

WALL REINFT BAR — TYPICAL TENSION — WALL REINFT MESH — WALL REINFT BAR
AT 100 C/C (c) r (G AT 100 C/C (d) AT 100 C/C (f)
WALL REINFT
BAR AT H d e ’i E" )
100 C/C = | -2 S a oo e o2 BN g g -
WALbEglE-llNﬂ R — WALL REINFT MESH BRI WALL REINFT
ko] ] i S UG
h 04 n o .
WALL REINFT MESH @
"] AT 100 C/C (b) WALL REINFT MESH 1
s AT 100 C/C (h) -
= 4 Y I* h,'J‘ —1
8L [} [HT—MN Hs - 600 c/c LI Bl
215 |l|| ]|  (Bom pRecTIONS) — STIFFENERS AT [l 2ls
Kl [ DOOR FRAME T gé;h F;ETINFT
= 1 WALL REINFT BAR— TYPICAL TENSION (I T =<
25 (14T AT 100 C/C 3 e ene | |F 1] )5 toc/cn)
~ Na E’_ ZZL I ~
WALL REINFT I V2 (w11 [ 7 K[| & WALL REINFT BAR
BAR ATU i :% }S%L ) [ R A VAN AT 100 C/C
00

250 300 SS DOOR NET OPENING 3 250 L WALL REINFT MESH

AT 100 C/C ())
WALL REINFT BAR — PRECAST DOOR FRAME PANEL

AT 100 C/C
L WALL REINFT BAR
CJ AT 100 6/ ()

A

ne
=
=

NOTE:
1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.5(a) PLAN OF SS WITH PRECAST SS DOOR FRAME PANEL (TYPE 1)

e
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WALL REINFT —, —WALL REINFT [j
AT 100 C/C —
E DIl F
— | DI Fl — WALL REINFT AT 100 C/C ['
=10 ( =
7 NE== A
o
B / / ] F
VENTILATION SLEEVES SHALL B, 4 EX //’ 8l
NOT BE LOCATED AT THE Z S } z
CONNECTION BETWEEN PRECAST |, [c / L i C] 2l
SS DOOR FRAME AND INSITU & 90 A WALL RENFT &%
SS WAL 8IS wALL RENFT 1 ] (SEE NOTE) B3
(e // 0T |k £
@ / &
3|, WALL REINFT A, / P
4|1 AT 100 c/c b / 4|1
o] = e Lz
a I Si=
=(5 7 f z|%
[} w
de 1A f Al e
S|es ¥ / Sle
| / f ’ SSDOOR  Z|E
2| / § " OPENNG &=
/ ) "V
/ o H13
¢ %]
A /]
E]| D]
250 | 300 SS DOOR NET 300 | 250
OPENING
ELEVATION
WALL REINFT STIFFENERS AT MIN HB-600 C/C — WALL REINFT BAR
BAR AT H13 DOOR FRAME e VX}LﬁO%E‘E‘FZ AT 100 ¢/C
100 6/¢ i N won | —
(__@ r ==

==x O O
300 300 ' _“Iﬂl“l L

MIN H8-600

0

WALL REINFT— L WALL REINFT BAR
20 SS;%%TNEET 22 c/e BAR AT 100 C/C
SECTION A — A SECTION B - B
WALL REINFT — 150 @ VENTILATION _wa(| REINFT NOTE:
BAR AT _\\_ SLEEVE OPENING BAR AT 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1
100 C/C ’ | C_ 100 C/C
-—= 5{ 7 ﬂ —_— 2. THE 2 REINFORCEMENT BARS BETWEEN DOOR
(S— —-> el m - —— FRAME AND ITS STIFFENER SHALL BE H13.
250 | | 250
L WALL REINFT
WALL REINFT AT 100 ¢/¢ £

ATIOC/L  oFeTION C = C

FIGURE 3.5.5(b) DETAILS AND SECTIONS OF PRECAST SS DOOR FRAME PANEL
WITH VENTILATION SLEEVE ABOVE IT (TYPE 1)
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— CAST-IN-SITU SLAB
130
15 /—1H13
/
7
4 1 &= 3 I !
| | T
WALL REINFT— [ 1 r WALL REINFT—__[4 —p
BAR AT a MIN H8 — 600 C/C { F AT 100 C/C j iAo
100 c/C L1 e (BOTH DIRECTIONS) 10k | R
ShE Ui _—— WALL REINFT BAR 1T o I — OPENING
1hs 1 AL TR 7% [ 1 gl E 9 WALL REINFT
AN A T = I 5 AT 100 C/C
\ L waL ReNFT
- 2H13 { .} 13
MIN H13-100 — 14 [
] SECTION F — F
400 KR

MIN H8 — 600 C/C

(&)
= o le
EXTERNAL & INTERNAL ~ EXTERNAL |J | || INTERNAL
o
o
Qo
o
(=]
5
- WALL REINFT
I_AT 100 C/C
4 ~
N_ZHB | —LF WALL REINFT
n A o\

b b )

|—CAST—IN—SITU SLAB SECTION E - E
SECTION D - D

A ADDITIONAL TRIMMER

BARS AROUND
VENTILATION SLEEVE

ON BOTH FACE

(SIZE OF BARS TO
FOLLOW WALL REINFT BAR)

A
AN
AR
NV
V/‘
.

NOTE:

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

150 ¢
‘ / VENTILATION
N/ OPENING

DOOR OPENING

TYPICAL DETAILS OF TRIMMER BARS
FOR VENTILATION SLEEVE

FIGURE 3.5.5(c) SECTIONS OF PRECAST SS DOOR FRAME PANEL
WITH VENTILATION SLEEVE ABOVE IT (TYPE 1)
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WALL REINFT e A ol
BAR AT 100 C/C A
=) ] O] [ WAL RENFT BAR
i /M q / f AT 100 C/C @'3
WALL REINFT / r =
BAR i WALL REINFT BAR
A/ ( //
< 2H13
—d i
W AFZ7Z77 77 7%A /A4 ——
|250 300 | SS DOOR NET [ 300 | 250 |
' " OPENING !
L)
ELEVATION
MIN H8-600 C/C —— WALL REINFT BAR
WALL REINFT — STIFFENERS AT WALL REINFT AT 100 C/C
BAR AT—L . DOOR FRAME BAR AT 3
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- i o g 1
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100 C/C 370 BAR AT 100 C/C NOTE:
= ] 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1
- I/ el e WALL REINFT
j‘ﬁ sin K—* BAR AT
L waLL REWFT BAR— 100 ¢/C
AT 100 C/C -
250 1300 250
SECTION C = C

FIGURE 3.5.5(d) DETAILS AND SECTIONS OF PRECAST SS DOOR FRAME WITH

VENTILATION SLEEVE ALONG ITS SIDE (TYPE 1)
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130 CAST-IN-SITU SLAB
15 ,—1H13 F
j /
Sy ! t $
a r———t
} T 35 Iif P
WALL REINFT T 1 [
BAR AT 1 Hr MIN H8 — 600 C/C '
100 C/C 11 °r (BOTH DIRECTIONS) 1 r
Utk WALL REINFT BAR i
MIN H13-100 &1 100576 [ —
400 \[
U \L_ 9H13 J L WALL REINFT
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= (BOTH DIRECTIONS)
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L
o
S
f| | WALL REINFT BAR
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4 ¢
N' 2H13 r — WALL REINFT BAR
FFL PRESSURE GROUTNG  FFL !
* \v4 IEJRE AV - }
L 4 B P
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- SECTION D = D
. - t 3
|
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NOTE:

TYPICAL DETAILS OF TRIMMER BARS 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1
FOR VENTILATION SLEEVE

FIGURE 3.5.5(e) DETAILS AND SECTIONS OF PRECAST SS DOOR FRAME WITH
VENTILATION SLEEVE ALONG ITS SIDE (TYPE 1)
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WALL REINFT BAR —

— WALL REINFT MESH

Annex B

— WALL REINFT BAR

TYPICAL TENSION
AT 100 C/C (c) * P LENGTH AT 100 C/C (d) AT 100 C/C (f)
—— —
'-' Ll d v v Ld v c!\ Ll v L d L L L L 2 v L q L Ll L L * L ':
P 72 S S A AR ]
b h
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NOTE:

1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.5(f) PLAN OF SS WITH PRECAST SS DOOR FRAME PANEL
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VENTILATION SLEEVES SHALL
CONNECTION BETWEEN PRECAST

Annex B

NOT BE LOCATED AT THE E m ﬂ
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250|
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WALL REINFT BAR

FIGURE 3.5.5(q)

BAR AT 100 C/C )
SECTION C - C

DETAILS AND SECTIONS OF PRECAST DOOR FRAME PANEL WITH

VENTILATION SLEEVE ABOVE IT (TYPE 2)
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130 CAST-IN-SITU SLAB
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s * t )
= == -
f i j 35 [
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TYPICAL DETAILS OF TRIMMER BARS NOTE:
FOR VENTILATION SLEEVE 1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.5(h) SECTIONS OF PRECAST SS DOOR FRAME PANEL
WITH VENTILATION SLEEVE ABOVE IT (TYPE 2)
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FIGURE 3.5.5(i) DETAILS AND SECTIONS OF PRECAST SS DOOR FRAME PANEL
WITH VENTILATION SLEEVE ALONG ITS SIDE (TYPE 2)
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FOR VENTILATION SLEEVE

FIGURE 3.5.5(j) SECTIONS OF PRECAST SS DOOR FRAME PANEL
WITH VENTILATION SLEEVE ALONG ITS SIDE (TYPE 2)
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1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.5(k) PLAN OF SS WALLS WITH

PRECAST SS DOOR FRAME PANEL (TYPE 3)
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1. WALL REINFORCEMENT REFER TO TABLE 3.4.2.1

FIGURE 3.5.5(1) DETAILS OF PRECAST SS DOOR FRAME PANEL (TYPE 3)
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FIGURE 3.5.5(m) SECTIONS OF PRECAST SS DOOR FRAME PANEL (TYPE 3)
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FIGURE 3.5.5(n) SECTIONS OF PRECAST SS DOOR FRAME PANEL (TYPE 3)
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FIGURE 3.6.1(a) MOUNTING OF SERVICES ON EXTERNAL WALL OF A SS
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WELDING

GALVANISED STEEL
ENCASEMENT FOR

TV OR TELEPHONE
OR SWITCH SOCKET

4 NOS. DOWELS (TOP & BOTTOM)
WELDING

GALVANISED STEEL
ENCASEMENT FOR

TV OR TELEPHONE
OR SWITCH SOCKET

NOTE: THICKNESS OF DOWELS SHALL BE AT LEAST
THAT OF THE (MATERIAL) THICKNESS OF THE
SOCKETS/SWITCH

FIGURE 3.6.1(b) TYPICAL DETAILS OF EMBEDDED SOCKET/ SWITCH
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FIGURE 3.6.2 ENCASEMENT DETAILS OF WATER/ GAS SERVICE PIPES
PENETRATING THROUGH SS WALLS
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