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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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Reinforcement Requirements

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.

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”.

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’)
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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

9.  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.

10. 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.

11. 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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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 <@ <32
Tension Lap Length 470 520
Tension Anchorage Length 3790 370

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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17.

18.

19.

20.

21.

22.

23.

Precast Slab

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

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

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.

External Electrical Fixtures

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.

Ventilation Sleeves

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

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

Door Recess on Precast SSS Wall

A recess 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.
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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 [ i, | waAX.
(WM} | (M)
o 200 | 500
o 150 | 200

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

TABLE B

FIXED R}I'I‘ENQ(NS

b 165 for 300MM THICK SSS WALL
OR
190 for 325MM THICK SSS WALL

100
# 300
325

1. THE INTERNAL LENGTH (L) AND WIDTH (W) OF
THE SSS WALLS SHALL BE MODULAR N SIZE
WITH AN INCREMENT OF SOMM.

. FOR ILLUSTRATION, MODULAR SIZE AND

~

INDICATIVE' ONLY.

=

CORES WTH DIMENSION AND SPACING.

o

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

o

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,

o

~

DETAILED AS SIMPLY SUPPORTED.

ARRANGEMENT OF HOLLOW CORES SHOWN ARE

SHELTER BUILDING PLAN SHALL INDICATE PRECAST
SSS LAYOUT SHOWING ARRANGEMENT OF HOLLOW

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

ONE END OF THE BEAM THAT IS SUPPORTED ON
THE PRECAST SSS WALL SHALL BE DESIGNED AND
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OF PRECAST COMPONENT SEE SECTION F-F
U

STAGGERED U-BAR PROJECTED FROM TOP AND BOTTOM

L

SSS (SSS COMPONENT 'A’)

TO ENGINEERS DETAIL —
FOR MV SHAFT

BH13

SHEAR LINKS TO REFER TO
FIGURE 8: REINFORCEMENT
BAR DETAIL OF RIB

(

313

2H13 =

WALL REINFT BAR
n AT 100 C/C (c)

FOR MV SHAFT

TO ENGINEERS IITAIL-l

£

—t—

WALL REINFT
BAR AT 100 C/C D

MIN H13-100 ¢/c [ ] 500

LN H13-100 C/C [']500

2H13

SHI3
—
MIN H13-100 C/C %

TYPICAL TENSION, <
LAP LENGTH

WALL REINFT MESH

AT 100 C/C (d)

TYPICAL TENSIO
LAP LENGTH

—WALL REINFT MESH

WALL REINFT MESH
AT 100 C/Cf

\_ MIN H10-100 C/C OO
4H13

MIN H10-100 C/C

AT100C/C ()

WALL REINFT BAR—'|
I_] AT 100 C/C (e)

FIGURE 5B: PLAN OF PRECAST SSS WALL

!il/
THIS

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

jjzm

MINIMUM HOOK AND BEND
FOR SHEAR LINKS (H8

=

~

@ ¢

m o~

©

HB (HOOK AND BENO OF

MN 120080 {BEND)

INTERMAL FACE OF ——= |
PRECAST 555 WALL

§

TO BE PLACED AT
FACE OF SSS

:

Cin

E

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/MME.

MAXIMUM CONCRETE COVER SHALL BE 40MM.
MINIMUM CONCRETE COVER TO REINFORCEMENT

BARS OF STAIRCASE STOREY
SLAB SHALL BE 25MM

SHELTER WALL AND

MAXIMUM SPACING OF SHEAR LINK WITH HOOK

AND BEND SHALL BE G0OMM.

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 OUTER
B&RBS OF STAIRCASE STOREY
SLAB.

MOST REINFORCEMENT
SHELTER WALL AND

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 DEVICES FOR HANDLING PRECAST
STAIRCASE STOREY SHELTERS SHALL BE DESIGNED
WITH ADEQUATE SAFETY FACTORS BY

PROFESSIONAL ENGINEERS.

& SLOF

"ﬁ :5’7 The Lite Saving Force

10

Building and Construction

Authority

We shape a safe, high quality, sustainable and friendly built environment



Appendix 1

TO ENGINEERS DETAL oy SHEAR LINKS T0 REFER T0
FIGURE 8: REINFORCEMENT
A sum-l [ BAR DETAL OF RIB
A\
[ \“ SLAB REINFT MESH—
R e AT 100 C/C (a)
= TYPICAL TENSION HIO AT 100 C/C
g0 9] T LAP LENGTH el
WALL REINFT BAR—| WALL REINFT MESH o SZFLOOR S4B LEveL | ZFLOR 548 £VEL
AT 100 C/C (c) AT 100 C/C ) S r‘ 9 ] = || | O =
1 8 ET Ty vASE g sl 3
N o~
g N o ve—/ _lms| T
N I SHEAR LINKS
c = g AT 600 C/C
2 (TYPICAL)
e L
Ei i
TO ENGINEERS DETALL I P ows-00 e 9
FOR MV SHAFT
-l MIN HI0-100 C/C

i | . = B

74 \ MIN HID-100 C/C C©O 300
e 3
WALL REINFT MESH

AT 100 C/C (d) \ 1

COMPONENT "A’

WALL REINFT MESH
[ w1100 o/
1

TYPICAL TENSI
LAP LENGTH
T

U WALL REINFT EAR—/

AT 100 C/C (¢)

RERRRRRRRRRRARRRRRRRARRERE

FIGURE 5C: PLAN OF PRECAST SSS WALL

WITH REINFORCEMENT DETAILS ABOVE BLAST FIGURE_5D: SECTION D-D FIGURE_5E: SECTION E—E
HATCH OPENING (SSS COMPONENT 'A') (SSS COMPONENT 'A’] (SSS COMPONENT 'A’)

S

{

-
{ J% 5[”’ 1 Building and Construction »Authority

o
"ﬁ :5’7 Ihe Lire oaving Force

We shape a safe, high quality, sustainable and friendly built environment



Appendix 1

PLACEMENT OF CAST IN-SITU
' il 5 REINFORCEMENT TO REFER
H13 AT 100 c/c i
, L [Wwosi |
| W | _ZFLOOR SLAB LEVEL
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55 o
| 42 |
83 | |
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L__________) ST il N
] /2] FRAME L(%CA'HON FRS»’
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z o e 100 (TPICAL)] . 4. sl L w58
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g ' il DETAIL 'E’ CONNECTION DETAILS
5 T AT 00 0 SHOWING COTTERING REINFORCEMENT SECTION J=J
gé BARS THROUGH OVERLAPPING PROJECTED OF DETAIL 'E"
32 1 U-LOOP BARS OF UPPER AND LOWER
g5 | SSS WALL WITH BLAST HATCH
E _I ni_()B AAJ 100 C/C U
40___ 10_
FIGURE 5F: SECTION F—F
(SSS COMPONENT 'A")

NOTE:
1. U-BARS PROJECTED FROM UPPER AND LOWER
END OF SSS WALL AT BLAST HATCH LOCATION

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)

SHALL BE STAGGERED TO EASE THE INSTALLATION.
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PLACEMENT OF CAST IN-SITU
REINFORCEMENT TO REFER
TO DETAIL 'H'.

H10 AT 100 C/C

CONNECTION LOOP TO =
BE PERPENDICULAR TO
WALL REINFORCEMENTS
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FIGURE 6C: INTERNAL EIFVATION
VIEW B’ (SSS COMPONENT 'B')
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DETAIL 'H’: CONNECTION DETAIL SHOWING
COTTERING REINFORCEMENT BARS THROUGH

OVERLAPPING PROJECTED U-LOOP BARS OF

UPPER AND LOWER INTERNAL SSS WALL

;/—INTE!NAL SSS WALL FROM
-7 UPPER COMPONENT 'B'

JYPICAL TENSI
LAP LENGTH
>

N 1 Mrro AT 100 c/c
o fl- | u-sar

I3

IN_ 4110 COTTERING
REINFORCEMENT BAR

| [—wt0 a1 100 c/c
1 v-ew

4]

ICAL_TENSION
LAP LENGTH
— T —
A

« T INTERNAL SSS WALL FROM
LOWER COMPONENT 'B'

SECTION Q-Q 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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Appendix 1

SLAB REINFT BAR
AT 100 C/C (h)

SLAB REINFT BAR
AT 100 C/C (g)

o

¥
/ SLAB RENFT I
MESH AT 100 C/C
s
HB-500 C/C

SLAB REINFT MESH
AT 100 C/C

FIGURE 6D: SECTION K1-—K1
(SSS_COMPONENT 'B")

Ay B
2 _guy
EAR LINK

SLAB REINFT BAR
AT 100 C/C (o)

SHEAR LINK
H8-600 C/C

~X

FIGURE 6F: SECTION L-L
(SSS_COMPONENT 'B’)

SLAB REINFT BAR
AT 100 C/C (e)

SLAB REINFT BAR
AT 100 C/C (f)/

REINFT MESH
AT 100 C/C

é)»

94

&

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 [OCATION

SLAB REINFT
MESH AT 100 C/C

SLAB REINFT BAR
AT 100 /¢ ()

SLAB REINFT BAR
AT 100 C/C (c)

)

SLOF
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Appendix 1

INTERNAL FACE OF
PRECAST SSS WALL

SSS FLIGHT REINFT

MESH H10-100

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

@

[ TYPICAL TENSION_| |-

1150

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

PRECAST 555 WALL
TYPICAL TENSION
[AP LENGTH “
INTERNAL LI "1 m =1l | EXTERNAL
300/325
SECTION N—N: SECTION OF
STAIRCASE FLIGHT AT RIB
t/t2
300/325
75

-1 TYPICAL TENSION
LAP LENGTH

TYPICAL TENSION
LAP LENGTH

v ‘.——tg

- HOLLOW CORE

2H10)

SSS FLIGHT REINFT MESH—
H10-100  INTERNAL FACE OF

HB (SEE SHEAR LINKS DETAIL)

C——" FUGHT REINFT

] SECTION P—P: SECTION

U-BAR AT 100 C/C

OF STAIRCASE FLIGHT

—REINFT MESH AT 100 C/C

ma.—| i /_ ;

IS

INTERNAL

V INTERNAL

A

PRECAST SSS WALL

EXTERNAL

\_FUGHT RENFT =3
U-BAR AT 100 C/C

HB (SEE SHEAR LINKS DETAIL)
PRECAST SSS

~—{-HOLLOW CORE
oo

hio “\_s55 FLIGHT REINFT

MESH H10-100

DETAIL 'G": STAIRCASE FLIGHT

REINFORCEMENT AT RIB AND HOLLOW CORE

—H10-100 FROM PRECAST

R / STAIRCASE FLIGHT

0l -

R L INTERNAL WALL
CONNECTING REINFORCEMENT

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

TYPICAL TENSION
“TLAP LENGH 220

. l—H‘IO—WO;w .

s mason |
SECTION R—R: SECTION OF
STAIRCASE FLIGHT CAST
IN=SITU JOINT LOCATION

SLOF
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Appendix 1

oA NSOy [ AT 0 O (’255'1_—:,

Vi TAP LENGTH
E [ o ~b } B 613
b 'ﬁ | A d =]

[ :: g Ly ‘ i L WALL RENFT BAR ‘ Eg
. géé | A AT 100 C/C (b)) (C— /0y 3%

—_— £3g =, E

IV —— $§§ yl WALL RENFT MESH P e e e d
P > B § r AT 100 C/C (c) pd AT 100 C/C (d)

—t— S 14 — ‘- WALL REINFT MESH

e g s | ¥ AT 100 C/C ——
- Ll } Wl iy / A0 )
:: : it s ’~‘ 1 6H13
N T i [ 2 ﬁ_ 213
. _: N [] MIN H13-100 C/C— S E=F
- = w1
—_— | — | | 11
= = .

b | .
—t 14— i
- = 1.
- = e m ||
—_— | e— — (] wm 13100 c/c Q};

b T____/_T____/J_== —r— —— - ‘::‘ 2413
E el | [t | [ . I ff‘\ —r ]/ | B>
I ¥ el Dmpne ROEE
e ]
FIGURE 7A: PLAN OF PRECAST
SSS (SSS COMPONENT 'C’) FIGURE 7B: PLAN OF PRECAST SSS WALL WITH
REINFORCEMENT DETAILS (SSS COMPONENT 'C’

S

{
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ooty TYPICAL TENSION SLADRERET e
) o /C (o)
'_—a__' LA LENGTH FLOOR SLAB LEVEL FLOOR SLAB LEVEL ATGWO e |
PJ_\ . P T 1yg|_[§ %rv Z C
gl v~ % 1 ! g g ]

MINIMUM Ha-/ 2= . \—Hlﬂ AT 100 C/C |_| MINIMUM HE—/ §;s

SHEAR LINKS &2 T Il u-eaR SHEAR LINKS gle

AT 600 C/C 2 AT 800 C/C 2

e clll
TR wau RENFT BAR
I ar 100 cre
(] s00
N 2113
COMPONENT 'C’ COMPONENT 'C’
2H13
8 L 77_ ,SSD_
F e
R ; I-T
GUR : S S- ( )
L%
(SSS_COMPONENT 'C’) SSS COMPONENT €

5

£

-
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L
| —PLACEMENT OF CAST IN-SITU 210 COTIERNG~  *-", . .~
REINFORCEMENT TO REFER RENFORCEMENT 8%\, ¢ O
T0 DETAL *J'. AN
VENTILATION SLEEVE-\ \ . .~
LOCATION SS5 WALL FROM \' &\,
UPPER COMPONENT 'C’

X1

FLOOR SLAB LEVEL

] % |
4
” H10 AT 100 c/c—/
U-BAR

200 (MIN)

H10 AT 100 C/C

e

100 TYPICAL}/ 4f -

TYPICAL TENSION| 175

5
=
o
S

VENTILATION SLEEVE—y /5" o 3
LOCATION SSS WALL FROM
LOWER COMPONENT ¢’

A 2%, o
21D COTIERING /1« -
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

i/t LOCATON SSS WALL FROM
UPPER COMPONENT 'C’
44 o ar
2 A 100 c/c
3 g
E% | 40 COTTERING
g % REINFORCEMENTS
s !
s | )
5 414
| ' §|
BE | 2
gz |58 Sl
§“:1 T H10 AT 100 C/c = R
e u 3& " :\Hlo -
\]I_ g 25" “ “ “ 75 ES ""‘:. 100.c/¢
L . }.4
[ e 100| [190 B e
—H 100 Cravnuanon siepe
LOCATION SSS WALL FROM

LOWER COMPONENT ‘C’

FIGURE 7E: SECTION U-U FIGURE 7F: SECTION X-X SECTION Y-Y
AT VENTILATION SIEFVE AT VENTILATION SLEEVE

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

5[”’ 20 Building and Construction %Authority
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| SLAB REINFT MESH—

SLAB REINFT MESH—
AT 100 C/C (o) | | AT 100 €/ (o)
7 FLOOR SLAB LEVEL FLOOR SLAB LEVEL
z z
N S SN N S N By ¢ SO SN B B Ey
,, 7/ : ] I :
MINIMUM H8 MINIMUM HB/
SHEAR LINKS
AT 600 C/C

SHEAR LINKS
AT 600 C/C

- L -
FIGURE 7G: SECTION V-V FIGURE 7H: SECTION W-W
(SSS_COMPONENT 'C') (SSS_COMPONENT 'C")
e
& SLOF 21
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3;%225 w/t2
) ROOF SLAB LEVEL 300/325
ql | 60 75
[ |
n HB SHEAR LINKS AT ol I I i
—l sty 200 C/C TOBE L=\
4 4: ‘8’ S PLACED AT SITE .: I L AT 100 C/C
=k | | ®
- 2| EXTERNAL INTERNAL
H By< of |
I |
B TANTE1E e | v
REINFT MESH - of of|lp Sl 18 VIEW °C’
2
l‘l/tZ AT 100 C/C | I 1 1
300/325 " s %
§ o
i = =
| EXTERNAL E[ £ INTERNAL &
| o “?H = = 2H10 BARS (T0 BE I I
AT 100 C/C o
i'—t ) PLACED AT SITE)
1 2E I e
HB SHEAR LINKS ) - -8-, = =l ’ L
AT 00 A N T 3|8 1 = (NOTE: FOR CLARITY. 6H8~100 (V)
PLACED AT SITE | By I f: = g‘ AT RIB ARE NOT SHOWN)
ghoilx e HB SHEAR LINKS - Slg u/t2 1/t2
AT 200 C/C TO az\ il b| = 300/325 L 300/325
PLACED AT SITE | 1N By<
X i g HOLLOW CORE HOLLOW CORE HOLLOW CORE HOLLOW CORE
2H10 BARS (TO BE 7 =l 2f}|] N TYPICAL FLOOR
PLACED AT SITE) _IH =2 || 1 I $ RIBS
DETAL 'K'| 8|a 0 =
[ S| = 2H10 BARS (T0 BE L/
I < PLACED AT SITE) & N ,r: g g
] DETAL K |1
b | T -] PRECAST S55 ———~1
| V! gi=
| /I
|
I sz | LT - T T 3t 7
| 3 RENFT MESH o z_2 710
1 H % o AT 100 C/C :
! 2l | =5 HOLLOW CORE REINFT L 18 SHEAR LNKS
| « - = L1414 LA LA LL L LIl aracee
REINFT ua;u -+ = 1 8le L 2H1D BARS (TO BE PLACED AT SITE)  (TO BE PLACED AT SITE)
AT 100 C/C R =
EXTERNAL ! INTERNAL EXTERNAL 2|z e = VEW 'C
|
| .
) | /12 /12
| ] 300/325 L 300/325
i S
i = 1 p —2H10 BARS (10 BE HOLLOW CORE REINFT
; 3|2 N = PLACED AT SITE) (o
NI 8
HB SHEAR LINKS |8 H8 SHEAR LINKS T8
AT 200 c/c T0 BE - | r é: AT 200 C/C TO BE 0 2= Gt o oy v W]
PLACED AT SITE | I Cd PLACED AT SITE ir.  ®1=< R 'L} L.J LJLJ e oo o T W[ o oe————HowLow core
L ECAS' 1 iy 1
8 2 21 15T sToREY ) N 2N0 STOREY I
h | HB SHEAR LINKS AT 200 C/C |-(TO BE PLACED AT SITE)
1 DETAL K 2H10 BARS (10 BE NTERNAL
2H10 BARS (T0 BE HIGH STRENGTH PLACED AT SITE) DETAL '
PLACED A$ SITE) NON-SHRINK S~ SECTION Z-7 (PLAN VIEW)
CEMENT GROUT
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—REINFT MESH AT

HIO AT 100 C/C HIO AT 100 C/C REINFT BAR AT
100 ¢/C = T e e FLOOR SLAB LEVE:L o T FLOOR Sli'f'}ﬂ U-BAR 1 / = FLGOR sLAB LEveL FLOOR SLAB LEVEL
Zz F3 Z Z Z
3‘|‘1 1 I s gt 4 j:# g :_i} 347:5_ 5 5
73 f 1 f 1 »—— REINFT BAR —
B I o o o it et fg‘o";f/g“ AT E - AT 100 C/C —
El— REINFT BAR —
AT100:0/0 U EXTERNAL NTERNAL -
MIN H10-100 C/C = -H8 - 600 C/C
B (s =
. 4‘32 —vg HI0-100 C/C =
300/325 — ——REINFT MESH
213 —_ AT 100 C/C
TION 2 — - J EXTERNAL INTERNAL
EXTERNAL INTERNAL —_
5 — L conpuT
8 — (INDICATIVE)
~—|—BLAST DOOR —
FRAME —_
- sy WALL REINFT a;n_. |
= b o} AT 100 C/C
Te = 4l
L om3 —_ 8 ‘ GALVANISED STEEL ENCASEMENT
| FOR TV OR TELEPHONE OR
— SWTCH SOCKETS IS PLACE
g | WTHIN CONCRETE COVER
900/1000 3&1)4;225 f Lal 3] i _mqg/ gm AT
él 300/325|
SECTION 1 — 1
ELEVATION OF PRECAST SSS DOOR FRAME ELEVATION B’ PRECAST SSS SECTION 3 — 3

WALL WITH SWITCH SOCKET

WALL REINFT
BAR ATI00 C/C oot oce
g |~ WALL REINFT
%g L [T Bar AT 100 c/c
- "

|
T
FOR TV OR TELEPHONE OR  _TENSION LAP
SWITCH SOCKETS IS PLACED
WTHIN THE CONCRETE COVER

GALVANISED STEEL ENCASEMENT ‘:

SECTION 4 - 4

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

-
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Av A‘
ADDITIONAL TRMMER
R BARS AROUND
VENTILATION SLEEVE
AN ON BOTH FACE (SIZE ~ 3 PRECAST §5
\LAT %}z OF BARS T0 FOLLOW [47RA) $ WIERNAL
N 5B WALL RENFT BAR) AR f ——— | g
= S ‘o ‘ B B o - ey g
\ /I -] PRECAST 555 ~——1— PRECAST 555 2
A7 VNTLATON
v | 508 ST CASE
DOOR OPENING ~ OPENING Ar VENTILATION / il %wﬁo TSETE_HE#E OR I
OPENING /12
SMTCH SOCKETS IS PLACED
300/325 BLAN R e CONCRRTE. CovtR

VENTILATION SLEEVE NOT

VENTILATION SLEEVE

LOCATED ABOVE DOOR LOCATED ABOVE DOOR
FIGURE 10: DETAILS OF TRIMMER BARS 21V | R AT 1Y l_wu REREY MEH
FOR VENTILATION SLEEVE gl (Il [|~—rrecast sss T
v B e Y
MD é . J:B WALL REINFT BAR —
CALY ORIV 0R TELEOHONE OR T w0 c/o 4
SWITCH SOCKETS IS PLACED
WTHIN THE CONCRETE COVER !
CONDUIT \
(INDICATIVE) \—
CALVANISED STEEL ENCASENENT
SECTION 6 — 6 . SWICH SOOKETS 1S PLAGED
f/t2 posseeeE——— VIEW D’ WTHIN THE CONCRETE COVER
300/325
—WALL REINFT MESH AT FIGURE 12: ELECTRICAL FIXTURES ON EXTERNAL
B o (]| we FACE OF PRECAST SSS
PRECAST S5S \ Vo
|_ / | | [ [=——"PREcasT sss
f ) )
160 40MM DEEP Y
me=g=p e B =
—_ ] 'Laa - Y ™
N z
\ : B e
3l OEEP RecESS ' 1‘\

ELEVATION OF WALL RECESS _
E SECTION 5 - &

(IF_WALL REINFORCEMENT BARS ARE CUT FOR WALL RECESS)

FIGURE 11: DETAILS OF TRIMMER BARS FOR WALL RECESS
FOR PRECAST SSS DOOR HANDLE

p

{

s SCOF
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Appendix 1

DESIGN (SEE NOTE 5)

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

500
7 Q
NO J.«30": .48 20
w ot B
g’ § :g:- B |
Kl © o €0
<212
=g|g|° = I MINIMUM LINKS
= "elleo a0 d.a REQUIRENENTS
— SEE NOTES,
IR N ( )
I—PRECAST $58 L—C OPEN END LINKS

DESIGN (SEE NOTE 5)

CAGE 4: 500 (o) X 165 (b

FIGURE 13: REINFORCEMENTS IN
HOLLOW CORES

SEE TABLE D FOR-V

MINIMUM

1Y

TABLE C: SIZE OF HOLLOW CORES
2l
B PRECAST 555 [SIZE_OF HOLLOW CORE
«8ls THICKNESS (M) [ b (WM) | o (M)
?g g 3 MINMUM LINKS 200
300
& SR (SEE NOTES) sofgs | 185/1%0 —
| L precast sss 500
TABLE D: MINIMUM REINFORCEMENT BARS IN HOLLOW CORES
PRECAST 555 [SIZE. OF HOLLOW CORE 555 3400MM <SSS CLEAR HT
@ THICKNESS (NM) [ & (WM) | a (MN) CLEAR HT < 3400MM < 3900MM
- 200 4H25 (FOR 4 CORNERS) 4H28 (FOR 4 CORNERS)
28 g /e 300 4425 (FOR 4 CORNERS) + 2H20 | 4H28 (FOR 4 CORNERS) + 2H25
=g|8 = :{m:‘;ﬂ% 300/325 TR0 400 4425 (FOR 4 CORNERS) + 4H20 | 4H2B (FOR 4 CORNERS) + 4H25
P (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 FOR SEE TABLE D FOR
MINIMUM REINFT
w s 7| Aty
— e P d — \ BAR DETALLS
glg 3 = \ VENTILATION
§§ S1e 3 MINIMUM LINKS = -
i = e =
8l g |4’ e a4
mecm 555 L—C oPEN END LINKS ¥

fis

ol

REINFT

BAR DETAILS

\Lsg{ TABLE D FOR

MINIMUM REINFT
BAR DETAILS

FIGURE 14: REINFORCEMENTS IN

HOLLOW CORES OF PRECAST SSS

—SEE TABLE D FOR
MINIMUM REINFT
BAR DETALS

S

o

o

~

P

NOTES:

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

% |

CAGE 2

DENOTES UPPER LEVEL CAGE

( ‘ DENOTES CRANKED BARS OF
LOWER LEVEL CAGE

(- B - R - OJ

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

[~=——UPPER

LEVEL
REINFORCEMENT BARS
> CONCRETE FLOOR LEVEL

[-—LM LEVEL
REINFORCEMENT BARS

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

OPEN END LINKS J SHALL BE PROVIDED FOR MAIN
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.

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.

IF REINFORCEMENT BAR SIZE AND NUMBER REQUIRED IN
HOLLOW CORE ARE MORE THAN THOSE REINFORCEMENT
BAR REQUIRED FOR CAGE 1 TO 4, THE NUMBER OF
REINFORCEMENT BAR SHALL REMAIN THE SAME AND
CLEAR SPACING BETWEEN REINFORCEMENT BAR SHALL
NOT BE MORE THAN 100MM.

& SLOF
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e SAME BAR SIZE AND SPACING AS
3‘%?25 THE CAGE REINFT OF HOLLOW CORE
F——=) | ROOF SLAB LEVEL
—
>
£ [HF =]
a5 H I
e < 4 REINFT MESH
4 AT 100 C/C
L MINMUM RENFT BAR 2
;[ OR REINFT BAR TO g
| DESIGN REQUREMENTS  &§
i WHCH EVER LARGRR £
" &
TN Z
BAR'OF RENET T EXTERNAL 7 NERWL gl =
BAR TO DESIGN 3 M REINFT BAR
REQUIREMENTS il OR REINFT BAR TO REINFT MESH = T
WHICH EVER LARGER i[[ [Li]  DESIGN REQUIREMENTS AT 100 C/C 4
HB SHEAR LINKS 4| WHICH EVER LARGER MNMUM RENFT BAR 3
AT 200 C/C TO BE a REINFT MESH 4 OR REINFT BAR TO
PLACED AT SITE X AT 100 C/C g ﬁg]l E%gumlc%m
=]
FLOOR LEVEL 2} ( TR HB SHEAR LINKS & \ :
$ t 8| =y A 2ND STOREY AT 200 C/C TOBE N “| i
,’ PLACED AT SITE ]
= fe } i \ T off
T— ] 8l [N TPCAL FLOR B
\ 4 J
\-DETAIL W &g J? e -
jo
g RENFT MESH e
% AT 100 C/C o 181 ATR0C/C Ll I~
T ; Eg,-:%ﬁ F$EIBNAEI-2[ I?OAR g i g a.u...JN REINFT BAR 2 DETAIL |M1
& DEGN FEREENTE | BESIGN REQUREUENTS g e
BAR TO DESIGN & & || WHICH EVER LARGER 3
REQUREMENTS o 7| WHOHBERURGR gl i g
WHICH EVER LARGER \ ] 2| = H 3 o
g i | = Hd e
5 exterva Y| (] ivoemma z EXTERNAL [i][ 1] INTERNAL g =
i
b E ; REINFT MESH E
] | ATi00 c/C E
b MINNUM REINFT BAR
L ls|  OR REINFT BAR T0
2 - || DESIGN REQUIREMENTS
z HB SHEAR LINKS HB SHEAR LINKS | WHICH EVER LARGER
=] i / AT 200 C/C TO BE AT 200 C/C TO BE 3
i PLACED AT SITE PLACED AT SITE ]
1ST STOREY i
HLJ; 8 1ST SToREY B Bw| OND STOREY B
1 }
.
TYPICAL REINFORCEMENT S
LAPPING DETAILS FOR CAGE FIGURE 15: REINFORCEMENTS LAPPING IN HOLLOW CORES

SLOF 2
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t/t2
300/325

r=——UPPER

PRECAST SSS

i
——‘-|| l TYPICAL STOREY LEVEL

150

[~——UPPER
PRECAST SSS

peTAL Pk TN
(SEE FIGURE 18) —Hﬂr1 20 STOREY LEVEL

/150

1ST PRECAST SSS

MINIMUM H28 BAR WITH THREADED
END AT UPPER PART FOR BOLTING

SPLICE SLEEVE TO DESIGN AND
(_ MANUFACTURER'S SPECIFICATIONS

DETAL 'N'——p-1 HIGH STRENGTH
(SEE FIGURE 18) |—F— \ NON- SHRMK CROUT
G T

i

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

th/t2
300/325

UPPER
PRECAST SSS

— TYPICAL STOREY LEVEL

Il so

UPPER
PRECAST SSS

SPLICE SLEEVE TO DESIGN AND
/ MANUFACTURER'S SPECIFICATIONS

DETALL "Q" TN
(SEE FIGURE 18) K

= 2&] STOREY LEVEL

1+
/]

:\LHIGH STRENGTH NON-SHRINK
rq 50 GROUT TO DES|

1ST PRECAST SSS
150

MINIMUM H28 BAR WITH THREADED
END AT UPPER PART FOR BOLTING

SPLICE SLEEVE TO DESIGN AND
MANUFACTURER'S SPECIFICATIONS

HIGH STRENGTH NON-SHRINK
GROUT TO DESIGN

DETAIL "N'—f-4~"1
{SEE FIGURE 18) —

=

H28 DOWEL BAR (MIN)

" j+—CAST-IN-SITU
egand SUPPORTING ELEMENTS

ELEVATION

FIGURE 17: SPLICE SLEEVE
CONNECTION DETAILS
FOR PRECAST SSS TOWER

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

—~ SEE ELEVATION =g
15 (TYP) »
o8
g SO
i g g R
- N
[ [wen men| |
3 <8
-]
283
115 (TYP) 115 (TYP) o
b 354

REFERENCE PLAN FOR 1ST STOREY

1ST PRECAST SSS (TYPICAL)
— SEE ELEVATION

/SPUE&EEWATSWHTW

t
%12
n/t2

300/325

REFERENCE PLAN FOR 1ST STOREY
COMPONENT 'C' PRECAST SSS
SIZE AND ARRANGEMENT OF CORES IS INDICATIVE ONL!

NOTES:

1. THE 1ST OR LOWEST PRECAST STOREY SHELTER MUST
BE CONNECTED BY SPLICE SLEEVE (DETAL N,
FIGURE 18) AT 4 CORNERS OR OTHER LOCATIONS OF
SHELTER WALL. MINIMUM H28 DOWEL BAR FOR SPLICE
SLEEVE SHALL BE CAST IN THE CAST IN-SITU
SUPPORTING ELEMENTS (WALL COLUMN, BEAM OR
FOUNDATION).

THE UPPER PRECAST STOREY SHELTERS SHALL BE
JOINED BY BOLT AND STEEL PLATE CONNECTION (SEE
FIGURE 16 FOR DETAIL 'P' AND FIGURE 18 FOR

SECTION 9-9, SECTION 10-10 AND DETAIL 'P') AT THER
4 CORNERS OR OTHER LOCATION OF SHELTER WALL.

ALTERNATIVE TO THE ABOVE NOTE 2, SPLICE SLEEVE
CONNECTION CAN BE USED FOR PRECAST SSS TOWER
{SEE FIGURE 17 FOR DETAIL 'Q" AND FIGURE 18 FOR
SECTION 11-11 AND DETAL 'Q’).

HOT ROLLED STEEL SECTION OR PLATE SHALL BE
GRADE $275.

5. HZB BARS REQU]RE) FOR THESE TWO TYPES OF
LL BE PROPERLY SECURED IN
POSI'HON AT 4 TOF CORNERS OR OTHER LOCATIONS OF
LOWER PRECAST SSS WALL WITH TEMPLATE SUCH
THAT THEY ARE ALIGNED WITH THE BOLT HOLES
OR SPLICE SLEEVE PROVIDED AT THE BASE OF THE
UPPER PRECAST STAIRCASE STOREY SHELTER.

THE BOLT AND STEEL PLATE CONNECTION SHALL BE
CHECKED AND DESI(WED BY PROFESS!ONAL ENGNEER
IF THE SSS COMPONEN'

HEAMER THAN THAT SHOW IN FIGURE l

»

=

»
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Appendix 1

”’:&
N

15

150 X 75 X 9 X 70 70 [ b
LONG C CHANNEL 3 | | m
90 x 250 x 15 MS PLATE /_ & [-4———————UPPER PRECAST S5 —————{
> |
= o ]
= e
T || 2xmis| | @ :
Bl <l U£ | B glﬂ |
i = 70
s o= 0 ——H« Va4
: 940 FOLE =t| R 8 7 1z 14 5
e gl ) ’ - STOREY LEVELY Py, /|
PRECAST. 355 10\ L w -] 2 NOS 150 X 75 X 8 X 70
2 LONG C CHANNEL
= & STEEL WASHER—\ /3-57- I 7 H (] 5 7“
g 90X 250 X 15 NS PLATE
T
) | 15 150)
SECTION 7 = 7 z HIGH STRENGTH NON—SHRINK b
- 5 GROUT TO DESIGN h pE
z 1H28 (MIN) WTH THREADED END
300 ol
|——. E
\- 8 A
| | | 1H28 (MIN) SPLICE BAR N $ I_' | 1ST PRECAST mg—-ﬁl H
| || 1ST PRECAST SSS 1 N [
i
1 | || QUTLET TUBE (SEE NOTE) SECTON 8 — 8 DETAIL P
| | SPLICE SLEEVE WITH MIN
GRADE 70 GROUT TO DESIGN 300 ‘
i AND MANUFACTURER'S e —
I \ SPECIICATIONS [T
— STOPPER
~—1—UPPER
INTERNAL. 8 EXTERNAL | I PRECAST SSS
I =—— GROUTING INLET TUBE (SEE NOTE) pEan | I
PRECAST 555 /N
HIGH STRENGTH ~ ; >
I s NON~SHRINK GROUT ‘ Y HOHAE ] |
E = (N I
1H28 DOWEL BAR > |
(MIN) = / I_ 150
8 e g g
RC SLAB sToRey LEveL | [
¥ 3
= B p 9
e CAST IN-SITU ELEMENT 300 ®
(WALL/BEAM/FOUNDATION) HIGH STRENGTH
REFER T0 NOTE 3 =
SECTON 9 - 9 R0 0 DESGN
N 1H28 (MIN) WITH
v | I _.|50],  THREADED END
, X
DETAIL ‘N’ N
(IYPICAL DETALS OF H28 (MIN) DOWEL BAR [ ] = 151 pRecST
FOR SPLICE SLEEVE CONNECTION BETWEEN 1ST | I A

PRECAST SSS AND CAST IN—SITU ELEMENT

FIGURE 18: CONNECTION DETAILS BETWEEN
LOWER AND UPPER PRECAST SSS

(EXAMPLE: FOR t1

= 300)

NOTES:

1. FOR SPLICE SLEEVE, RUBBER STOPPERS SHALL BE
USED TO PLUG THE QUTLET AND GROUTING INLET
TUBES IMMEDIATELY AFTER SLEEVE HAVE BEEN FILLED
WITH GROUT.

2. MINIMUM 6MM FILLET WELD ALL ROUND SHALL BE
USED FOR BOLT AND STEEL PLATE CONNECTION.

3 CAST IN-SITU ELEMENTS (R STRUCTURES SUPPORTING
FROM SSS WALLS AS SHOWN IN FIGURE 16
AND 17 SHALL BE DESINED BY PROFESSIONAL
ENGINEER (PE) TO FULFILL STRUCTURAL SAFETY

REQUIREMENTS AND TECHNICAL REQUIREMENTS FOR SSS.
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DETAL ¢~ DETAL A’ DETAL ‘A’

(SEE FIGURE 20 FOR WALL CONNECTION) & \ . SR \(ssz FIGURE 20 FOR WALL CONNECTION) - S ‘\(SEE FIGURE 20 FOR WALL CONNECTION)
N [ T T ] L/ - & Jm [& [ Jo [~ o \J =z - _| Wi
::| — et (S /‘v'.\_\
X p— = I —
=l - m i ==
< =’| —_— = DETAIL 'F', HGURE 1P FOR "1_2 . - 13”
P p— —— INECTION OF STAIRCABE FLIGHT. i ks |
Al =B A Bt ==
e — / ——— -2
=t=b T _— e————
pam #=°nllllllllllnﬂl;),¢|} e | Eo= =1
(EE FIGURE 20 FOR WALL CONNEC'IION) \ - _,' — = A, —_——— —I T
/1 —+=3 .V e b=
o |11 ] = oy - =
il o e e =
: - P ] e ::: 1
L__;:_\\ o o ~ o v < =™ )/ ~ -~ B e
v — e B e, B e B e AY ~ — —
Co I coczecacal DT
(SEE FIGURE 20 FOR WALL CONDIEE(A:%MA)\ - / L. / (Dmlt k

ﬁ

IGURE 20 FOR WALL CONNECTION)

g
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Appendix 1

—H10-100 FROM PRECAST
STAIRCASE FUGHT

H10-100 U-BAR TO—
BE PLACE ON SITE

~INTERMEDIATE WALL
CONNECTING REINFORCEMENT

DETAIL F: CONNECTION DETAIL SHOWING U—-BARS PLACED

AROUND PROJECTED BARS FROM STAIRCASE FLIGHT

£ CLOSE LINK TO JOINT
COMPONENT 'A' TO COMPONENT '8’

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

FROM COMPONENT 'B'—

N
SLAB RENFT [t (Enem
S por e d
| | MM K8 ]
5] Z SHEAR LINKS
AT 600 C/C B
g /e O
A b L—— COMPONENT 'A’
REINFT BARS OF RENFT (a)
SURROUNDING SLAB (IF ANY)
T0 ENGNEERS DETAL

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

TYPICAL TENSION
LAP LENGTH

H10-100 U-BAR TO
Eﬂ BE PLACED ON SITE

—H10-100 U-BAR T¢

BE PLACED ON SITE =
150

l—mu—mo —
400

TYPICAL TENSION
LAP_LENGTH

CAST IN-SITU CONNECTION LOCATION

CLOSE LINK TO JONT £
COMPONENT 'B" TO COMPONENT C'

—IN-SITU SLAB REINFT .
AT 100 C/C (b) P ek
CAL TENS 1
P LENGT
‘-.-’-H
5 1 "w...-...ﬂ}
[3H10.0) \—ulmuuu He
st SHEAR LINKS
JONT AT 800 C/C
L coMPONENT ‘C"
REINFT (0) s
REINFT BARS OF -
—11; P

SURROUNDING SLAB (IF ANY)
TO ENGINEERS DETALL

CLOSE LINK TO JOINT €2
COMPONENT B’ TO COMPONENT 'C’

—IN-SITU SLAB REINFT
AT 100 €/C (d) ==

MINIUM HE SHEAR
/_ LINKS AT 600 C/C

-J - ]

r'c

REINFT BARS OF
SURROUNDING SLAB (IF ANY)

TO ENGINEERS DETALL

SECTION 12-12: PLACEMENT OF

CAST IN-SITU REINFORCEMENT

FIGURE 19: DETALED REINFORCEMENTS OF PRECAST SLAB AND CAST IN-SITU CONCRETE TOPPING
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300
SEE NOTE =
FOR BAR BENDNG L o EXTERNAL
TENSION TENSION

'—"_—"_1 _UP—'I —\IP—'I_

_T —J = L............
MINIMUM H13 FOR SSS CLEAR HEIGHT < 3400MM
MINIMUM H16 FOR SSS CLEAR HEIGHT > 3400MM

INTERNAL

DETAIL 'A’ AT STARTER
REINFORCEMENT BAR LEVEL

300
SEE NOTE ¢ IN=S!
FOR BAR BENDING JOINT mﬁm
r
\
i|I::_ e 7
= LT T
[mml L—
'—.— MINIMUM H13 FOR SSS CLEAR HEIGHT < 3400MM

R
MINIMUM H16 FOR SSS CLEAR HEIGHT > 3400MM

DETAIL 'B' AT STARTER
REINFORCEMENT BAR LEVEL

SEE NOTE D 300 EXTERNAL
FOR BAR BENDING CAST IN-SI
TO ENGINEERS DETALL JONT 0 ENGINEERS DETALL

(O FOR MY SHAFT FOR MV SHAFTC—)

MV SHAFT WALL:
MV SHAFT

WALL REINFT

—"'"—"1‘—3!’—‘

M_T:n

300

CLOSE LINK ST IN-SIfU EXTERNAI
D JOINT

TENSION TENSION

P T

T =
= L

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

INTERNAL

DETAIL 'A" ABOVE STARTER
REINFORCEMENT BAR LEVEL

300
CAST IN=SI
cLose unk ) TR rmus\::m
[ N
R |
- E—
MINIMUM H13 FOR SSS CLEAR HEIGHT < 3400MM

MINIMUM H16 FOR SSS CLEAR HEIGHT > 3400MM

DETAIL 'B' ABOVE STARTER
REINFORCEMENT BAR LEVEL

cLose unk ()

70 ENGINEERS DETAIL
COFOR MV SHAFT

T0 ENGINEERS DETALL
FOR MV SHAFTC—)

MV SHAFT WALL
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
DETALL 'A’, DETALL ‘B AND DETALL 'C’ AT STARTER
REINFORCEMENT BAR LEVEL.

-

ol 2

(A
)
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