HlC Pracasi Sysiorn is a complete IBS solution particularly
in a design and build precast system Developed by

nl tie prREcAST sSYsr=2y soN. 3L D

—~ 1l was founded in 2002 after years of Research and Development mainly focused on tackling the water leakage issue.
Through years of hard work and constant refinement to the system, 7/C< through this proprietary system currently
holds six (6) Intellectual Properties (IP) Among the highlights of the /C <" system is the ability of the structure to
withstand earthquake forces ( test conducted in collaboration with UTM JOHOR).

—~ 11CP5 is open to all types of Potential business models, including Technology Transfer to interested parties. Our
“Manual Book” contains full information on setting up a Precast Factory, Mould Engineering, Sequence of Work
which includes conversion of conventional structural drawings, and the precast concrete SOP for our 7/CP<
monolithic wall with multi-box system.

» IBSisa system, not merely a component. It consists of the main component - the structural component but it requires
an efficient and cost effective connection system to prevent the commonly-faced water leakage and crack at
connection or joint which impede further the acceptance level of IBS.

» 1CPS can suit to wider range of Architectural demand due to the in-house mould design, engineering and
fabrication to have a proper construction sequence which is the number one key feature in any IBS construction
method.

~ HC PRECAST SYSTEVY SDNL 371D, (FICPS)'s success weighs heavily where most precast solutions have failed.
Our revolutionary patented "shear key joint" system have managed to resolve the very issue which have plagued the
precast industry, water leakages and crack.

» Industrialised Building System ~roViclor
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HC Precast System isa IBS solution particularly in a design
and build precast system developed by HC PRECAST SYSTEM SDN. BHD:
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r1CPS was founded in 2002 after years of Research and Development mainly focused
on tackling the waiier [2aczic= issue. Through years of hard work and constant refinement

to the system, r/C S through this proprietary system currently holds six (6) Intellectual
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JiL 1IC PRECAST SYSTEV SD\, SHID.

r’ r) _)‘ is open to all types of Potential business models, including “Technology Transfer” to

interested parties. Our “Manual Book” contains full information on setting up a “Precast Factory’,
“Mould Engineering”, “Sequence of Work” which includes conversion of conventional structural

drawings, and the precast concrete SOP for our “//C/~° monoln‘h:c wall” with multt box system”
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HCPS IBS SOLUTION

' HC PRECAST SYSTEM SDN. BHD.

QUALITY I ECO-FRIENDLY I ECONOMICAL

MANUAL HANDBOOK
Installation Guide

HC PRECAST SYSTEM SDN. BHD. (586697-M) HC MANUFACTURING SDN. BHD. (585570-T)
No.23B, Jalan Seri Sarawak 20B/KS2, No.23-1, Jalan Seri Sarawak 20B/KS2,
ﬁ a Taman Seri Andalas,
200 Klang, Selangor D. E. 41200 Klang, Selangor D.E.
el
e-mail : enquiry@ ast.com.]
TWWW, 3
DETAI WING ARE PROPERTY OF HC PRECAST
S. ALL COPYRIGHT ARE RESERVED.

Tel:03-3323 7999 Fax:03-3323 8993

(SYSTEM PROVIDER)

Manual Book Contains

complete information on setiing up a Precast Factory ana Mould Engineering Facility
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Training Unit 1 : Load Bearing Wall @

VS One-Stop-Center

Engineering Workshop & Quarter

Quality Control

1. Ready Mix Concrete(Concrete Grade 35)

2. Slump Test Carried Out on every Delivery

3. Cube Test Taken for every 20m’

4. Rebound Hammer test Carried Out on Daily
on selected panel

5. Lifting of Panel ONly After Minimum
18 hours to Bay Yard

7. Panel Stored in Bay Yard for 7 days (curing)

STORAGE YARD

- CASTING YARD b
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2 - PANEL STANDARD
2a : panel casting
2b : panel installation
2¢ ; panel prop
2d : panel storage
2e : panel accessories
2f: door & window

2a: PANEL CASTING
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INSPECTION (2) - ( PANEL CASTING ARRANGEMENT ) Sequence For Panel Mould Installation
Before casting the paned, From Step | to 10
=+ Check the dimension of the panel
 Check the dove, window and opening position. RIGHT
- Check the bar arrangement. VIEW
- Check the starter bar posiion.
- Check the formic holes and prop holes position " - + -
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quence For Panel Mould I

* Step (1) - Install Choguered Plate *Step (3) - Insall Lef Side Aluminium Mould Step (6) - Install Door Frame & Inner Frame * Step (7) - Install Window Frame & Inner Frame
* Step (2) - nstall Bostom Side Aluminium Mould * Step (4) - Insall Top Side Aluminium Mould 7 v 7 v 7 5 : 7 v A
* Step (5) - Install Right Side Aluminium Mould ‘// 5 /// / ////// /// // 7 /// ’// 7 7/ ,// ////’/”/ /// // /S /// //// /// 77
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STEP-11

. Aftes Panel casting, Panel will ift and move 10 the Permanent Storage Yard.
Panel Erection If the Panel cast exceed than 4. the panc! nead to install C-Channel
t the cetre o the Panel for avoid panel from bead
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PANEL INSTALLATION SEQUI

[ (1) Pancl Setting Out 41 Check the Pancl Numberig For Installanon Panel. 16) Fill in M.S Guide at Paned like as a Guide for Installing Pancl,
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(7) Lifting th Panel by using Crane.

Hanging with Lifing Hook

Precast Panc]

f—— Precast Panel
Wall Prop.

(8) Support the Pancl with Prop and Check Hortzontal nd Vertical Alignment
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x.I
t
t Prop Type (T )
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ISOMETRIC VIEW

; PLAN VIEW

{9) Clear the gap between tloor ssb and Panel Base:
Than Insem Rubber Hose 5 per drwing shown.

(1) After 1 hour, remove: Rubber Hose and Fill sp the joint with Expandite Concrete.

- Precast Panel

110y Wt the oint. Then Fill i the Expeniite Concree:
1o Fally Fill op e op.

(1) *After finishing the Groating Work. Jomnt must be cured up o 7 days.

Precast Panel —— Precast Panel

Expandite Concrete
Cure the Jout
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INSPECTION - ( 1) PRECAST PARTY WALL INSTALLATION

STEP-1

Lift the Precast Party Wall 10 the position by using Crane.
STEP-2

Support the Precast Party Wall with Prop and tie with C-Channel.
See Drawing.

STEP-3

Chock the vertical and horizontal alignmend of Party Wall to meet
plane connection between Party Wall and Lower Precast Pancl
STEP-4

Beare fisting the Column Mould,

~Bend up the Starter bars from the Party Wall 1o the straight position
(Sam as Procast Panel)

Clean the Colum Joint 1o free from dust, ol, grease and debris.
~Paimt the Columa Mould with mould oil

STEP-$
sl the Party Wall Column Mosid.
Sec Drawing

STEP-6

Afier concreting. joint mast be cured for 7 days.

Addions Prop

Prop type (U)
(Sundud ength= )

Pocast Paty Wall ——

S Panty Wall
Cotummn Joint Mould

Prosast Party Wall

—— Prop Type (U)

s

Afcr dismansling the Column Mauld, it must be clesned for further use. 1’ fﬂ [l. "Prop Type(+)
srip-7 3 | 1 L
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Party Wall and Prop Installation Side View
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2c: PANEL PROP
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WALL PROP WITH EXTENSION PROP WE
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PROP TYPE ( T ) WITH EXTENSION PROP (_E _)

Used foe Fligher Panel and Party Wall
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DETAIL-®

VERTICAL PROP

Used for Doar Opening Panel
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Real Experience
Ideal Technology
Professional Implementation

Not just Theory but it's Real




Panel Holder
2800
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Storage Frame
ém & EXT

Storage Frame
10.5m

Small Storage Frame &
Transport Frame ém

Transport Frame
2.45 x.5m

10.5m

BY PATENTS. ALL COPYRIGHT ARE RESERVED. ( US 6,820,870 B2 ) & ( MY=124213-4 )
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IBS is a system, not merely a component. It consists of the main component - the =iriiciticzl comoonzrs
but it requires an efficient and co:=ii aifaciive coririsaijor sysiar to prevent the corrrrionfy~raicacl
Weligr [a2/cies and erziek at connaeijon or jolnf which irrnoacla furinar ing aceaoizncs [avel of IBS.

H HC Precast System

= Monollthlc‘v.vall with Modular Shear Keys (wet joint) .
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€175 can suit to wider range of Architectural demand due to the in-house mould design, engineering and fabrication
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= (reusable modular mould system included) “wet joint” with “modular shear keys”.
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17 can suit to wider range of Architectural demand due to the in-house mould design, engineering and fabrication
to have a proper construction sequence which is the ritiric=rone key i=:iitir= in any IBS ceorlsidtigilor) rriaifleel
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PO PRECAST SYSTEN SN BEID. (r1CP9) s success weighs heavily where most precast
solutions have failed. Our revolutionary patented “"shear key joint" system have managed to
resolve the very issue which have plagued the precast industry, water leakages and crack .

= A HC Precast System
 «==— Monolithic wall with Modular Shear Keys (wet joint)

——




PO PRECAST SYSTEN SON B8R0 (rloPS) s success weighs heavily where most precast
solutions have failed. Our revolutionary patented "shear key joint" system have managed to
resolve the very issue which have plagued the precast industry, water leakages and crack .

Wet Joint Wet Joint
%: | S
Wet Joint Wet Joint
l ]
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K XXX XXX
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This patented system has helped
to eradicate the most common
issue with Precast Concrete
construction, water leakages.

» Wet joint
» Tongue and groove
» Seamless interfacing
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Industrialised Building System

_ ‘ %) i %) i 'z i 'z
is one " WHO ”” knows the , goes the and shows the .

IBS CONCEPT

Precast Elements requirements to complete a building is
sequence of work - 5 Steps

i) Step 1 - Drawing conversion :
- 2D Architect drawing to 3D IBS system drawing
- Original M&E drawing to M&E IBS system shop drawing

li) Step 2 (off-site) : - Mould fabrication

lii) Step 3 (off-site) : - Production sequence (advance casting) Speed
iv) Step 4 (off-site) : - Delivery sequence (4 options) Dec!de by
v) Step 5 (on-site) : - Installation sequence (numbering) Client

» Precast element comply to the Building by Law & Bsi code

» Independent Checker on Shear Key (wet Joint) for Precast R.C. wall panels




PELAN SANGUNAN

3D VIEW - REAR (RIGHT SIDE)

ALL WORKS BELOW LOWEST FLOGR FINISH,
GROUND FLOGR SLAB & FOOTING BY OTHERS
ALLWALLS & COMMON PARTY WALLS AT

100mm THICK

WALL HEIGHT = 3100 - 5070mm

NOTE:

CONSTRUCTION DRAWING
DATED : 28 MARCH 2018
T

©E T ©

T

. - 2D Architect drawing to 3D IBS system drawing (1 month)

Drawing conversion

Step 1

3D VIEW - FRONT (LEFT SIDE)

ALL WORKS BELOW LOWEST FLOOR FINISH,
(GROUND FLOOR SLAB & FOOTING BY OTHERS
ALL WALLS & COMMON PARTY WALLS AT

100mm THICK
WALL HEIGHT = 3100 ~ 5970mm

NOTE:
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Step 1 - Drawing conversion : - Original M&E drawing to M&E IBS system shop drawing (1 month)
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Dimension for :

1. Light & Fan point

B 2. Power point
b 3. Switch point

4. Tel & MATV point

Electrical Works Drawing I To be fill & confirm by consultant I

Dimension for :
- Sanitary fitting & plumbing

I To be fill & confirm by consultant I
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of-art Systemized Integrated 3D Digital Model

Produce State




art Systemized Integrated 3D Digital Model

of-

Produce State

“Zigzag”
Modular shear keys wet joint

Cast in-situ slab

Modular shear keys wet joint

“Zigzag”
Modular shear keys wet joint

Cast in-situ slab

Modular shear keys wet joint




Step 2 - (off-site) : - Mould fabrication (1 month)

Bl

24 Des 2019 15.15.23




Step 2 - (off-site) : - Mould fabrication (1 month)




Step 2 - (off-site) : - Mould fabrication (1 month)




Step 2 - (off-site)

- Mould fabrication (1 month)
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Step 2 - (off-site) : - Mould fabrication (1 month)




Step 3 - (off-site) : - Production advance casting (1 month)
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Step 4 - (off-site & on-site) : - Delivery sequence (4 options)

Layout Production Sequence Layout Production Sequence : Block by block

Block 1

Logistic Option ( Decide by Client Block 3 SHOW HOUSE

Block 2 ]

1 Option 1 il
- Bay yard (factory) to block yard (project site)
2 Option 2 : Advance Casting
- Bay yard (factory) to site yard (project site)

3 Option 3 : Advance Casting
- Storage yard (factory) to block yard (project site)

4 Option 4 Advance Casting i

- Storage yard (factory) to site yard (project site)

)y 4 =

) s A Block 7
2o T i ~

RlaTaloldTa a6 \ AT / =350) = T

it

Notes :

Client / Consultant / Main contractor need fo choose which
option to be used before production.

L

QN0 GG QECCY|CHC B

b) Rate for RM 900.00 / m3 includes for option 1 & 3.

¢} Anadditional of RM 30.00/ m3 need to be charges for option 2 & 4

d) Crusher run base to be provided af site yard for option I - 4.

” K] (W) ; / k .
{ SITEPLAN

SITE PLAN

1. Bay Yard to Block Yard — Advance Casting

on-site

Layout Productio

——

3. Storage Yard (factory) to Block Yard — Advance Casting

= 4 T

e e . S
s e w0, BNN
B

Layout Production Sequence
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../../Merge 1& 2 by danie.ppt

Step 5 - (on-site) : - Installation sequence (numbering)
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Precast element comply to the Building by Law & Bsi code

Uniform building by law :

- Page 35 section 86 (2) clearly stated the
single storey house may be in load-bearing
100mm solid masonry or in-situ concrete.

(3) Every brick or masonry wall of a building founded on ssip
footings shall be provided with a damp proof course which
be—

(@) at a height of not less than 150 millimetres above the
surface of the ground adjoining the wall; and

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

(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—

{a) the wall or part of the wall shall be constructed or
provided with a vertical damp proof course 5o as to be
impervious 1o moisture from its base to a height of not
less than 150 millimetres above the surface of the ground;
and

(b) an additional dam 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.

85. For the purposes of this Part wherever references are made rems
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 loors 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 insingle storeyed houses may be in load-bearing
100 millimetres solid masonry or insitu concrete provided the
requirements of Part V, V1 and Vi1 of these By-taws are complied

witl

(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) :
- BS 8110_1:1997 : Page 134. Table 6.2
- Minimum period before striking formwork

(concrete made with Portland cement 42.5
to BS 12:1991 or sulfate-resisting Portland

cement 42.5 to BS 4027:1991).

Table 6.2 — Minimum period before
striking formwork (concrete made
with Portland cement 42.5 to
BS 12:1991 or sulfate-resisting
Portland cement 42.5 to BS 4027:1991)

Type of framework Minimum period before
striking
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 fi k to slabs |4 d
offit formwork to slabs ays 100 g
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.

British Standard (BSI) :
- BS 8110_1:1997 - Page 21 Table 3.3
- Nominal cover to all reinforcement and Table 3.4

- Nominal cover to all reinforcement (including links) to
meet specified periods of fire resistance.

BS §110-1:1997

Table 3.3 — Nominal cover toall reinforcement Gncluding links) to mest durability
requirements (see NOTE

| See NOTE 3| Sew NOTES

5 % 550 515
a0

325 350 W0
©

Table 3.4 — Nominal cover to all reinforcement (includi
fire resistance (=os NOTE:

% links) to meet specified periods of




Independent Checker on Shear Key (Wet Joint) for Precast R.C. wall panels

H HC Precast System | [P Eerundioe Padukeka San. Bha.

Monolithic wall with multi-box system
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Supplementary Independent Checker
Engineer’s Report No. 5-1 on Shear Key
Joints For Precast R.C. Wall Panels
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- Supplementary Independent Checker Engineer's Report No. 5-1 on Shear Key - Supplementary Independent Checker Engineer’s Report No. 5-1 on Shear Key - Supplementary Independent Checker Engineer's Report No. §-1 on Shear Key r (
Joints For Precast R.C. Wall Panels Joints For Precast R.C. Wall Panels Joints For Precast R.C. Wall Panels
1) InICE Report No.5, the special recess and protruding keys at both ends of precast The compressive strut force, C is estimated at 47 kN while the force normal A, Is the minimum area of dowel reinforcement 0
r.c. wall panels was mentioned under Section ( 2 ) (g ). However the shear to the shear joint, N is about 22 kN. As such, the compressive stress in Vg e K1
capacity of the shear key joints was not dealt with because the detailed dimensions concrete, fo = 47 x 10°/ 160 x 79 = 3.72 N/mm® ( 0.106 fu ) is of lsthe angle of intemsl iction between the faces of the joint. et o
/ configuration of the shear keys was not made available at that time. On January satisfactory while normal force, N of 22 kN tends to separate the panel, tancfia 1.7 Srom Table 6.3 o B8 8110.; Part 1. However, Whls tanat W 4
13, 2010, Perunding ACE Sdn. Bhd. released the details of the key joints and which in turn resisted by the R10 dowel bars. However, If the dowel bar is a:best determined by tests under Ressarch and Development ¥ e W‘i t
hence this supplementary ICE's Report No. 5-1 is meant to deal with the shear of mild steel, the capacity of anchorage is only estimated at T x 10 X 1.66 x poseidle.
capacity of the special joint 250 /10° = 13 kN which is inadequate to resist 22 kN for maximum
ultimate shear stress of 1.3 N/mm?. Therefore, the shear capacity should It is interesting to note that 0.6 tanaf <= 1.0andV = F,
2)  Utimate Shear Capacity of the Key Joints be proportionately reduced to 41.8 kN x 13 /22 = 24.7 kN per key if the
dowel shear is of mild steel. ©)  The total ulimate shear capacity of the shear key joint is assessed as
a) By definition, the shear keys can be classified as “castellated” joints and follows
according to the requirements of joints transmitting shear under Clause Nevertheless, if the T10 dowel bars are used, the anchorage force is
837 (¢ ) of BS 8110, Part 1, no shear reinforcement s required if the estimated at 1 x 10 x 2.96 x 250 / 3 = 23 kN per key and the ultimate From ( ¢ ) above, for R10 dowel, V, = 247 kN
shear stress due 1o ultimate loads is less than 1.3 N/mm?, calculated on the shear capacity can remain at 41.8 kN per key From (d ) above, for R10 dowel, V, = 13N
minimum root area of a castefiated joint. Total, V, = 37.7 kN per key
d)  Further enhancement of shear capacity can be achieved by calculating the Al
b) The shear keys rely on mechanical interiock and the development of a dowel shear in accordance with Clause 3.3.7 (d ) of BS 8110; Part 1. The number of effective keys times 37.7 kN shall determine the ultimate At
confined diagonal compressive strut across the shear plane. A taper is shear capacity of the shear key joint of a precast r.c. wall panel /L LN To: Pﬂdbm ¢ /R
provided for the keys to faciitate removal of formwork. This also assists in The shear force, V should not exceed the value given by a q,‘\
confining the concrete in the cast insitu r.c. columns. The interfaces are e fhe " q
prevented from moving apart by the R10-300 dowel bars ( 500mm long ) V- = 0.6 Fytanaf T e \»{OT
spaced at every corresponding shear key position of 300 mm c/c. Current % 70 Um) g
detailing indicates shorter anchorage length in the precast wall panels and Where ‘t [ / Fwy ¢ (&@9
longer into the cast insitu columns. Correct detailing should be of equal Y
fength of 250mm on both sides from the interface. F,  is 0.95 f,A; or the anchorage value of the reinforcement, whichever 2 0 W{lﬂo
is lesser T :
¢  Based on the details of the castellated joint provided ( see attached joint ) Fy = 13KN forf, = 250 NJmm* (f, = 0.28 /35 = 1.66 Nimm* ) X
the minimum roof area is 32,160 mm* ( 201mm x 160mm ). ardi — FW ij. : e W“ -
Hence, ultimate shear V = 32,160 x 1.3/ 10° = 41,8 kN per key. Fo = 23kNforfy = 460 Nimm2 (f, = 0.5 /35 = 2,08 Nimer?)
based on 10 mm bar of anchorage length of 250 mm |
b %L‘ Merds jbduf
) Page20f3 Page3of 3 \
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Propose to Coverrnrmerniand Private Developer

Invite industrialized building system provider with manufacturing facility (flexibility to

suit all architectural demands) to Oziriiciozii= to built the =f10v Liri7with work below and =tioarsiriicriiire
without finishing for the Government & Private Developer to identify the
system in terms of Ciraar)  Erpvirorirriernt Quzaliiyand o=l for supply in lts Davaloornarr
1. Architect

- Appointed by the & Private Developer .

« Design of single storey bungalow of 1,000 ft2 ( affordable home ), up to superstructure with out finishing.
«  With M&E requirement.

« Wall finishing with plaster or skim coat only.

« Door and window frame opening.

* Ground floor without tiling.

2. Industrialized building system manufacturer have formed their BQ for superstructure ( in terms of wall area )
and to submit work program with sequence of work for record purposes.

3. Proper record by the Government & Private representative during construction, in terms of labour and
machinery involved per day up to completion ( superstructure only ).

4. Cost Comparison for each Industrialized Building System Manufacturer by the Government & Private
Developer ( for superstructure only ). Cost will be fixed for the selected manufacturer and supply to its

development.







