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Objectives:

To share knowledge
To promote postgraduate studies
To enhance research and innovation
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Outline

* Lowcarbon Malaysia

* Biomass silica ash & aggregate

« CSM & Sustainabillity

« Waterproofing & thermal insulation
» Challenges
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Rice husk ash




Biomass aggregate



POTENTIAL APPLICATIONS OF MICRONISED SILICA

s

Electricity

Integrated Micronising
Blending Process

Micronised
Silica

Blended Insulation Concrgte
Cement Composite Spun Piles
- Panels
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Packed Blended Cement for Waterproofing




Reactor furnace for amorphous biomass silica ash synthesis




Opposed Jet Mill micronising chamber



Lin (Counts)

800

700

600

500

400

300

200

100

RHA

>

cov b b b bt bt b b b b b b b b 1y

=
S)
n
o
W
o
IS
o

50 60 70 80

2-Theta - Scale

@RHA - File: RHA.raw - Type: 2Th/Th locked - Start: 10.000 ° - End: 90.006 ° - Step: 0.020 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 10 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Anode: Cu - WL1: 1.540
Operations: Import



IRPA grant Spray
applied acoustic

thermal insulation [ RM1.3784 million grant awarded

by CIDB for blended cement for
waterproofing applications

IRPA grant
TIA cement-lined Patent Pending
pipes & fittings P1 20033400

'

Research into the utilisation of solid waste

| | | | I I |
1994 1996 1998 2000 2002 2004 2006

Milestone achievement for the exploitation of solid wastes in construction



Bulk handling of biomass silica
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Prepacked biomass silica
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Technology Showcase

D
~

Within 3 days, 1800m3 of
foamed concrete (6m high)
was cast. The total volume
was about 180 units of low
cost houses.



Knowledge transfer

" A method of synthesising biomass silica ash and aggregate
"  Carbon sequestration media
" Industrialised construction system

On-site production
of KUIKcrete




Density monitoring of foamed concrete



Foam Generator and Mixer for Kuikwall



Demo plant in KL




Research opportunities

KUIK Block for soft soil subbase system
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B (Research Centre for Soft Soil Malaysia
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Test site at RECESS, UTHM
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Soft soil subbase system (S3)
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Soft soil subbase system (S3)




KUIK board



S3 experimentation



S3 subgrade ready for pervious concrete pavement
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KUiKwall in UTHM



KUIK Cabin



KUiKwall at UTHM
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KUIK formwork with profiled expanded polystyrene panels



Kwall
Materials formulation




Fine sand for KUiKcrete




/ 9 " N v J;“ f B Y
Cement & sand is Foam batching in
batch in mixer truck mixer truck

E: ‘ - - ~ [ X
A 2

Casting of foamed concrete Mixer truck to
into system formwork concrete pump

‘Measuring
Density
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KUIK Home Casting







KUIK home showcase



KUiKwalll



KUiKwall in highrise construction



Pre-cast Wall

3 meter

KUIK Cabin
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5775 (Precast Composite Shear Wall Panel 1)
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225 x 225 Cast In-Situ Column
(To Be Casted After Erection Of Precast Composite Engineered Shear Wall) Polystyrene Board
Foamed Concrete

TYPICAL SECTION DETAIL FOR PRECAST COMPOSITE SHEAR WALL PANEL 1 (PCSW1)
SCALE: 1:25




KUiKwall component tested
for load bearing capacity



Prestressed base frame




Prestressed base frame




Provision for column




Prestressed column installation




Installation detalls




Columns before bracing




Columns after bracing




Braced columns to be grouted/welded
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Materials Schedule
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INTERLOCKING BLOCK DIMENSION

TOP VIEW SIDE VIEW



Knowledge
Transfer

Social

entrepreneurship Program (KTP)

CONSTRUCTION
BRIGADE

Connect with

Help needy community

people



Connect with the
community

e

Knowledge Transfer | __—

Program
(KTP)
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Technical Training

Social entrepreneurship

Financial and marketing
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Indhstrialised Construction
System for Road on Peat
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Bio Mat \1

Pervious Concrete ——\L

Geo Grid

PP Prism

f’ﬂi o

Subbase drainage system with geogrid and foamed concrete

Cover Layer



Installation on site




UTHM team




= SuprA COAT

Tan Sri Yong fascinated by PinSpace concept



MYI_0582

KUiK wall attracting angel investor



NDT on KUIKBIlok




Researcher at work



Ampang Putra Site visit
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Research products identified for commercialisation



Environmental Friendliness

Geopolymer
concrete

Biomass
aggregate







Fly Ash Composition

as determined by XRF (by mass %)

Oxides Batch | Batch Il
SiO, 53.36 47.80
Al,O, 26.49 24.40
Fe,O, 10.86 17.40
CaO 1.34 2.42
Na,O 0.37 0.31
K,O 0.80 0.55
TiO, 1.47 1.33
MgO 0.77 1.19
P,04 1.43 2.00
SO, 0.20 0.29
Cr 0.00 0.01
MnO 0.00 0.12
LOI" 1.39 1.10




Permeability of Geopolymer

Concrete (Siddiqui 2007)

Permeability of

Permeability of

Portland
Compressive | Geopolymer
C ‘o Cement
Strength (MPa oncre
gt { ) Concrete
(m/s)
(m/s)
40 9.6 x 1012 11.0 x 1012
50 7.9x 1012 9.7 x 1012
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Compressive Strength and Slump

Compressive
Strength Slum P

Series
(MPa) | (mm)

|ec 40 240

|G 60 | 220
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Slump (mm)
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Fig. 1.Workability of OPC and GPC

GPE®
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Density (kg/m?)
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Ambient curing
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Fig. 2.Variation in Density of GPC

Heat curing

Wi 28 day
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Compressive Strength (MPa)
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Fig. 3 (a). Ambient curing of concrete specimens (series I)
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Compressive Strength (MPa)
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Fig. 3 (c). Heat curing of concrete specimens
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Flexural Strength (MPa)

10
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Fig. 4(a): Flexural strength development (series I)

20

*GPCZ

86

30



12
E 10
| e
S
2 8
T
| e
[« 5]
o>~ 6
=
(4]
= 4
2
o)

ng

eaniilsm OPCF 1

Fig. 6 (b). Water penetration development of concrete series 2
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Weight loss %

Age (day)

-3 -

*OPC *GPCl *GPCZ

Fig. 7 : Weight changes in geopolymer concrete specimens in 10% of sulphuric acid
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Compressive Strength (MPa)
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Fig. 8 : Compressive strength change of concrete specimens in 10% of sulphuric acid
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Compressive Strength (MPa)
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MAO-Control Concrete == NMA12- 3% RHA + 9% POFA

MB12- 3% RHA + 9% POFA & 50% BA =>=MC12- 3% RHA + 9% POFA & 100% BA
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Roofbond Coating System

Imported from Australia for the purpose of extending
lifespan of the roof. It features include low dirt pick up,
heat reflection, long lasting... and is able to protect the
building exterior structure against fungus, rain seepage
and UV light.




RO/OHﬂ\I\m The Benefits

 Roof are able to

‘Reflects Solar Infrared
‘Reflects visible rays
*Protected from rain
*Increase the lifespan of the roof over 20 years
*Heat reflected and reduced, power saving
*Beautify the building
*More comfortable interior
*Quick and effective application
*Prevents water seeping
*Prevents oxidization



Ro/oaom The Process

Preparation
« Surface cleaning and @& NS
washing -F -

* Fix and patch all the
existing and potential
leaking points

« Re-fasten all the
losed bolts




N .
R00R30N The Process 5574

Application of the Roofbond Coating
System

« 1St Coat — Fungicide ( for cement tile) or
Anti Rust Converter (for metal roof)on the
rusted area S 10 o e

e 2nd Coat — Sealer
« 3 Coat — Undercoat
« 4th Coat — Finish Coat




Ro/oaom Roof Coating Demo

RAINBOW SHIELD 551, ssos...

Formaly known as Rainbow Roofguard (J) SDN BHD
Protective Coating & Waterproofing Specialist

Roof Coating Demo

Please visit: www.rainbowshield.com.my
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Batu Pahat
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Batu Pahat
J. K. R.

10 Years after Completion!
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Batu Pahat -
Yew Lee Metal Works Sdn Bh. W/
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Houses and Bungalows
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THERMOBOND
HRC

Keeps you cool - when he heat is on!

Reflect heat to prevent heat from penetrates
through, which will allow the building to be
cooler.



>
THERMOBONDN: Rz ¥ = N/

Air Conditioning costs can be reduced by
20% per annum

Solar Reflectance of 88%
Infrared Emittance of 88%
Celling cavity temperature reduced

_ong durability - Thermobond can last at
east 10 years

_Oow maintenance cost
ncrease the life span of your property.




Typical Home Wirhour Reflective Coatings
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i Energy EFficiency Thermal Envelope Using Heal Reflective Coatings
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THERMOBONDR -1 «
@ SHELL Petrol Station



http://www.shell.com.my/

After




THERMOBONDR s ¥ ®




/\Qoofbond and Thermobond ;=
Lttt Warranty Vv

5 Years Warranty

for

Non Peel and Non Colour
Fade



RAINBOW SHIELD D

Formally known as RAINBOW ROOFGUARD (J) SDN BHD
Protective Coatings and Waterproofing Specialist

.‘ BT $E/5 G R4 ]

Since 1996

www.rainbowshield.com.my
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Business Model

Yrl

RM'000

(50m3
production/day)

Yr 2

RM'000

(200m3
production/day)

Yr3

RM'000

(200m?
production/day)

Yr4

RM'000

(400m3
production/day)

Yr5

RM'000

(800m3
production/day)

Revenue
(-) Cost of Goods
Sold:

Raw materials

Labour

Gross Profit
(-) Operating
Expenses:

Sales & Marketing

Management Staff
Salaries

Rental of Equipment

& Land

Net Profit

3,000 6,000 12,000 24,000 48,000
1,824 3,648 7,296 14,592 29,184
456 912 1,824 3,648 7,296
720 1,440 2,880 5,760 11,520
120 120 120 120 120
360 360 360 540 810
1,620 1,620 2,350 2,350 3,350

(1,380)

(660)

50

2,750

7,240
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Conclusion

* Biomass silica ash and aggregate are exciting renewable & sustainable
resources for waterproofing applications.

 Self-compacting concrete (structural and non-structural) are available.

* Precast and cast-in-situ methods should be profitably exploited.

« Small prestressed elements could be a viable IBS solution for single-
storey buildings.

» High early strength and self-levelling grout are useful for joints.

» Spray applied coating on blended cementitious polymeric formulation
offers enhanced thermal insulation and water resistance on roof and
building envelope.

* RM30 million per year business opportunity ®
» Proposed showcase of PinSpace in UTHM

» Proposed rebranding of 1Malaysia Cabin mbl c
* Proposed IP exploitation by www.ashmann.com .

» Proposed seed funding from ORICC
* Proposed support for CSM community to be funded by MOSTI CIF

130
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