r

on tackling the

to the system,

/2 was founded in 2002 after years of Research and Development mainly focused

issue. Through years of hard work and constant refinement

£/ (' through this proprietary system currently holds six (6) Intellectual
Properties (IP). Among the highlights of the

HCPS's

system is the ability of the Structure to

withstand earthquake forces (test conducted in collaboration with UTM JOHOR)
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Case Study 1 Case Study 2
10 Units of Single Storey Terrace House, 2 Units of Single Storey Serl House,
Bahay Negeri Sembilan Temerloh Pahang
Completed in 26 Days with 10 Workers Completed in 9 Days with 9 Workers

Link 2
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HCPSo6s Pr e complytotedBuddingrby Law &Bsicode

Uniform building by law : [Section 84 — 86] British Standard (BSI) : BS s110.1:1997
. - BS 8110_1:1997 - Page 21 Table 3.3
- Page 35 section 86 (2) clearly stated the é’..ﬁ'ﬂff hudlerse ot At ameery Joseror e | - Nominal cover to all reinforcement and Table 3.4

Smglesmre}'housenay be_m |‘_Jad'bea”ng a0 el ik e i 196 et bova e - Nominal cover to all reinforcement (including links) to
100mm solid masonry or in-situ concrete. surface of the ground adjoining the wall; and meetspecified periods of fire resistance.

(b) beneath the level of the underside of the lowest timbers of
,\1 the ground floor resting on the wall, or where the ground

ng
floor is a solid floor, not higher than the level of the upper
surface of the concrete or other similar solid material
forming the structure of the floor.

= T [5or [w )

—~—J (4) Where any part of a floor of the lowest or only storey of a =
building is below the surface of the adjoining ground and a wall or
part of a wall of the storey is in contact with the ground—

| 8o NOTE 3| Sew NOTE S|

& {a) the wall or part of the wall shall be constructed or -
= provided with a vertical damp proof course 5o as to be
impervious to moisture from its base to 2 height of not
less than 150 millimetres above the surface of the ground;

J and +

(b) an additional damp proof course shall be inserted in the
wali or part of the wall at its base.

(5) Where the floor or any part of the walls of a building is !
subject to water pressure, that portion of the floor or wall below
ground level shall be waterproof.

nal cover to all reinforcement (including links) to meet specified periods of
fire resistance (s NOTES 1and 2)

85, For the purposes of this Part wherever references are made st
10 the thickness of any brick wall, the maximum or minimum 5o
thickness of such wall shall not exceed the nominal thickness plus

or minus the maximum tolerance permissible under any standard
specification.

86..(1) All party walls shall generally be of not less than 200
millimetres total thickness of solid masonry or insinu concrete
which may be made up of two separate skins cach of not less than
100 millimetres thickness if constructed at different times:

Provided that in multi-storeyed flats and terrace houses of

reinforced concrete or of protected steel framed construction

having floors and roofs constructed to the requirements of these

| By-laws, the party wall thereof shall not be less than 100
millimetres total thickness.

(2) Party walls in single storeyed houses may be in load-bearing
100 millimetres solid masonry or insitu concrete provided the
R == requirements of Part V, V1 and VI of these By-laws are complied
- | with

(3) All party walls shall be carried above the upper surface of
the roof to a distance of not less than 230 millimetres at right

angles to such upper surface

British Standard (BSI) : Table 6.2 — Minimum period before
- BS 8110_1:1997 : Page 134. Table 6.2 striking formwork (concrete made

with Portland cement 42.5 to
BS 12:1991 or sulfate-resisting
Portland cement 42.5 to BS 4027:1991)

- Minimum period before striking formwork
(concrete made with Portland cement 42.5
to BS 12:1991 or sulfateesisting Portland

cement 42.5 to BS 4027:1991). Topgptkamewuck Wit pehabeles
Surface temperature of
concrete
16°C and £°C (any
above | b etwebn 0°C and
16°C)
Vertical formwork to 12h 300
columns, walls and 1+10
large beams
Soffit formwork to slabs |4 days 100 daye
t+10
Soffitt formwork to 10 days 250 4
beams and props to 1+10 ays
slabs
Props to beams 14 days 360 days
t+10

NOTE This table can be applied to PC and SRPC of higher
cement strength classes.
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Cadangan Pembinaan Kompleks Bank Gen Biji Benih Portanian Di Ibu Pejabat
Mardi, Serdang, Selangor

- Supplementary Independent Chacker Engineer's Report No. 5-1 on Shear Key
Joints For Precast R.C. Wall Panels

Cadangan Pembinaan Kompleks Bank Gen Biji Benih Pertanian Di Ibu Pejabat

Mardi, Serdang, Selangor

- Supplementary Independent Checker Engineer's Report No. 51 on Shear Key
Joints For Precast R.C. Wall Panels

Cadangan Pembinaan Kompleks Bank Gen Biji Benih Pertanian Di Ibu Pejabat

Mardi, Serdang, Selangor

- Supplementary Independent Checker Engineer's Report No. 5-1 on Shear Key
Joints For Precast R.C. Wall Panels

1) InICE Report No.5, the special recess and protruding keys at both ends of precast
r.c. wall panels was mentioned under Section ( 2 ) ( g ). Mowever the shear
capacity of the shear key joints was not dealt with because the detailed dimensions
1 configuration of the shear keys was not made available at that time. On January
13, 2010, Perunding ACE Sdn. Bhd. released the details of the key joints and
hence this supplementary ICE's Report No. 5-1 is meant to deal with the shear
capacity of the special joint

2 Uttimate Shear Capacity of the Key Joints
a) By definition, the shear keys can be classified as “castellated” joints and

according 1o the requirements of joints transmitting shear under Clause
537 (c ) of BS 8110; Part 1, no shear reinforcement is required if the
shear stress due 1o ultimate loads is less than 1.3 Nimm®, calculated on the
minimum root area of a casteliated joint

b)  The shear keys rely on mechanical interiock and the development of a
confined diagonal compressive strut across the shear plane. A taper is
provided for the keys to faciitate removal of formwork. This also assists in
confining the concrete in the cast insitu r.c. columns. The interfaces are
prevented from moving apart by the R10-300 dowel bars ( 500mm long )
spaced at every corresponding shear key position of 300 mm c/c. Current
detailing indicates shorter anchorage length in the precast wall panels and
fonger into the cast insitu columns. Correct detailing should be of equal
fength of 250mm on both sides from the interface.

© Based on the details of the castellated joint provided ( see attached joint ),
the minimum roof area is 32,160 mm* ( 201mm x 160mm ).

Hence, ultimate shear V = 32,160 x 1.3/ 10° = 41,8 kN per key.

Page 1013

The compressive strut force, C is estimated at 47 kN while the force normal
to the shear joint, N is about 22 kN. As such, the compressive stress in
concrete, fo = 47 x 10°/ 160 x 79 = 3.72 N/mm? ( 0.106 fo, ) is
satisfactory while normal force, N of 22 kN tends to separate the panel,
which in tum resisted by the R10 dowel bars. However, If the dowel bar is
of mild steel, the capacity of anchorage is only estimated at 1 x 10 x 1.66 x
250 / 10° = 13 kN which is inadequate to resist 22 kN for maximum
ultimate shear stress of 1.3 Nfmm?. Therefore, the shear capacity should
be proportionately reduced to 41.8 kN x 13 /22 % 24.7 kN per key if the
dowel shear is of mild steel.

Nevertheless, if the T10 dowel bars are used, the anchorage force is
estimated at T x 10 x 2.96 x 250 / 3 = 23 kN per key and the ultimate

shear capacity can remain at 41.8 kN per key

d)  Further enhancement of shear capacity can be achieved by calculating the
dowel shear in accordance with Clause 3.3.7 (d ) of BS 8110; Part 1.

The shear force, V should not exceed the value given by

v = 0.6 Fetanaf

Where

Fy  is 0.95 f,A; or the anchorage value of the reinforcement, whichever
is lesser

Fy = 13kNforf, = 250 N/mm? (f, = 0.28 /35 = 1.66 N/mm* )
and

Fo = 23kNforf, = 460 N/mm? (f, = 0.5+/35 = 2.96 N/mm?)
based on 10 mm bar of anchorage length of 250 mm

A, s the minimum area of dowel reinforcement

af  isthe angle of internal friction between the faces of the joint
tanat is 1.7 from Table 5.3 of BS 8110 ; Part 1. However, this tanaf
is best determined by tests under Research and Development if
possible.

Itis interesting to note that 0.6 tanaf + 1.0andV = F,

e)  The total ultim ear capacity of the shear key joint is assessed as
follows :-
From ( ¢ ) above, for R10 dowel, V, = 247 KN
From ( d ) above, for R10 dowel, V, = 13 kN

Total, V, = 37.7 kN per key

The number of effective keys times 37.7 kN shall determine the ultimate
shear capacity of the shear key joint of a precast r.c. wall panel

Page 2013
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IBS ONE STOP SOLUTION SPECIALIST IN SUPPLY & INSTALL
SUPERSTRUCTURE WORKS (FRAME & WALL)

INDUSTRIALISED BUILDING SYSTEM (IBS) CONCEPT

HC Precast System Drawings

PROJECT:

PERMOHONAN KELULUSAN PELAN BANGUNAN BAGI
CADANGAN MENDIRIIKAN 10 UNIT RUMAH TERES
SETINGKAT DI ATAS LOT: , MUKIM JUASSEH,

DAERAH KUALA PILAH, NEGERI SEMBILAN DARUL KHUSUS



Conversion of Original Architectural Layout
Plan & Elevation to HCPS IBS Drawings



Door Schedule
Rough
Mark Family Type Type Mark | Height
1 'Four_Panel_Sliding_door_11160 | Aluminium Slidding Door 2250 x 2400 01 12400
2 [Door with wooden frame 1900 x 2400mm 02 12400
3 Door with wooden frame 1900 x 2400mm b2 2400
& Door with wooden frame 1900 x 2400mm b2 12400
5 Door with wooden frame 900 x 2400mm 02 2400
6 1Door with wooden frame 1900 x 2400mm b2 12400
7 Aluminium Door Aluminium 750 x 2400mm |DCuUsTOM 2400
& {Aluminium Door | Aluminium 900 x 2500mm 14 12500
9 Aluminium Door Aluminium 1000 x 2500mm D13 2500
Layout Setting Out Plan
@ Door Schedule
Window Schedule
Mark Family | Type Width Height | Sill Height
1 | Aluminum Window 800 x 2400 800 2400 o
2 | Aluminum Window 1425 800 1425 800 11800
3 Aluminum Window 425 x 800 425 800 1000
4 [Aluminum Window 1600 x 1400 1600 11400 11000
3 | Aluminum Window 1600 x 1400 600 11400 11000
oY = 6 Aluminum Window 600 x 600 600 600 11800
B 7 |Aluminum Window 1600 x 600 [600 600 11800
8 [Aluminum Window 1600 x 1400 600 11400 11000
o | Aluminum Window 11200 x 1000 {1200 [1000 150
- 10 Aluminum Window 1600 x 1000 11600 1000 150
| — (4

Level 1 Door & Window Schedule

Rough
Width Comments
12250 |CUSTOM LEAVE SPACE
1900 RH
900 ]
1900 RH
900 LH
1900 RH
750 CUSTOM LEAVE SPACE
1900 |CUSTOM LEAVE SPACE
1000 CUSTOM LEAVE SPACE
—— g‘
S s
Window Schedule
)
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Komtralcor herdaklab mengin dimerss yag di dakam rajab.

Segaln dimensi hersdslah diperikes 4 cempat it joga.
sang terdapat hendaklah diberitaina

e adsek sebelum ketjo perabanguna dilalcsatskan
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