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Common problems in flooring work

Peeling Inconsistent colours Uneven finishing Bubbling

b
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i) 90% of all peeling is associated with poor surface preparation

90% wasNuvanaau Tntinannnsiesaufiuil (substate) Lidfna




i) Weak substrate

Aumaunaen luudownsy

PULL-OUT STRENGTH

Peeling

Average 1.5 N/mm?
Minimum 1.0 N/mm?



iii) Wrong primers
T lwsiuas luungau

USE SUITABLE PRIMER, FOR EXAMPLES

OIL CONTAMINATED SU BSTRATE

S i Y

Use OiI Blocker Primer Use Moisture Tolerant Primer



i) High relative humidity
anududuingge
Prowde good ventllatlon

CHECK SURFACE TEMPERATURE
3°C ABOVE DEW POINT

HIGH RELATIVE HUMIDITY



i) Batch colour tone issue
AUAENISanNER Practise batch number re-ordering

Inconsistent colours

Batch colour tone issue




i) Substrate unevenness

Nufrraunse'laBe

Uneven finishing

Epoxy screed




i) Rising dampness

ANNAUTHRUF

Bubbling

Bubbling or Blistering when floor is
in contact with the ground



i) Rising dampness

Bubbling Bubbling or Blistering when floor is
in contact with the ground
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i) Rising dampness

Bubbling or Blistering when floor is
in contact with the ground



Quiz
 What causes rising dampness in coating?

aasmedu Naglsduauaivinliiiaanuduldfugy auvinlidindauiuwadls

Vapour pressure Hydrostatic pressure Osmotic pressure
ANusula ANUAUANNRAG svA U TuLH

12



13

Design criteria of floor coating

EN 1504-2:2004 (E)

Table 5 — Performance requirements for coatings

No. of Table 1

Performance Characteristics

Test method

Requirements

1

2

3

4

15

Pull-off test

Reference substrate: MC (0,40) as specified in EN 1766 curing
— 28 days for one component systems, cement containing and

PCC-systems
— T days for reactive resin systems.

EN 1542

Average [N/mm?]
Crack-bridging or/ Rigid systems®
flexible systems
without trafficking: >0,8 (0,5)P >1,0 (0,7)°
with trafficking: >1,5 (1,0)b >2,0 (1,5)P

ANN1A55IU EN 1504-2 drnsfiainizaasnisiadauddwandisdu aisfiandews 1.5N/mm?2 - 2N/mm2




Conversion

Metric « hide =
e 1.5N/mm?=

bar tonne per square centimeter | 0.0153 |
kilopascal (kPa) | kilogram per square meter (kgiim2) | 152,957 |
hectopascal (hPa) | 15,000 |  tonne per square meter | 153 |
megapascal (MPa) | 15|  newton per square meter (N/m?) | 1,500,000 |
millibar | 15,000 |  kilonewton per square meter (kN/m?) | 1,500 |
pascal (Pa) | 1,500,000 |  meganewton per square meter (MN/m?) | 1.5 |

gram per square centimeter (giicm?) | 15,296 |  newton per square centimeter (Nicm?) |

kilogram per square centimeter (kgficm?) | 153 |  newton per square milimeter (N/mm?) |
Water (at 39.2°F, 4°C) = hide =
meter of water | Q,iﬂ | ) milimeter of water | 152,957 |
centimeter of water | 15,296 foot of water | 501.8 |
inch of water | 6,022 |

Source from http://www.convert-me.com/en/convert/pressure/
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http://www.convert-me.com/en/convert/pressure/

Rising dampness
What are the causes?

Vapour | Vapour

Temperature
pressure pressure
1 c) a mm
* Vapour pressure under the coating . ) |
* Vapour pressure @ 100°C, i.e. Steam = 24 |22
1,500 kPa = 1.5 N/mm? 21 36 267
29 33 284
101 kPa = 0.1 N/mm?2 o TEEREY
» Not high enough to cause blistering 30 42 |35
32 4.3 36.0
35 56 420
40 74 ER 5
50 12.3 92.3
LLsomu“LaumamMﬂu 100°C vinlvitAauseduii 0.1 N/mm2 L e
LNty qjammmsmummuumwamaaumaauusaﬂmm” L skt e
atnvian 1.5 N/mm?2 fosiumnudulaseluldanaivinIvd 80 i
LARAUNUNAIAILG il DL EAdE
100 GEE’ T60.0

Source from https://en.wikipedia.org/wiki/Vapour pressure of water
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https://en.wikipedia.org/wiki/Vapour_pressure_of_water

Rising dampness
What are the causes?

« Hydrostatic pressure under the coating
* In practice normally not more than 20 m of water head
« =150 m = 1.5 N/mm?
« 20m =0.2 N/mm?
« Not high enough to
cause blistering

ANUAUANARIAAD ﬂgméfuluwaaimqmzﬁmmﬁa TaaANUAU
navzaylnaazdnanasannfuMdudanisAideRasaniaua
ANeU ol Maalaqluzasivanaginaailvazduagiueiuisiien
AaANANUAIANTY o 5
Tunsalil arAuagtulsdunannga dnfazidanuanuiu 5 du
waazudndszunal 4 wes anudnau'luiiu 20 wes

ANGUT 20 w. azagi 0.2N/mm?2 ity avliuauauannaio
foma laildananvinlvdindauiunasdle
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Rising dampness
What are the causes?

« Osmotic pressure
« Osmosis
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Rising dampness nszinunsaad ludaasiAndu afiawded 1h aldanku uasarsavaravifiany
Osmotic effect L2 UEN9AY

OsmosiIs

'(Water) through a seml‘

sim%’nmsmmaaoﬁ ‘inLanamaoﬁwﬁmmmﬁnndwswsumaoLt"iatﬁanmu LRY&EINTA
Lﬂaaummuma"lﬂamoaasv Tuaaiinga waattauaaalsdazdaunalvainiigwu
v'lisnsasiun e ma‘lumuuuoummmumuwaomsaumﬂmnmu 1131
mumummmmuuaﬂmwavmaay”lﬂmmumum'mmwumn Warvinlasazaie
IaNAUFAIAFNAR AszLIUNTHLIEAINaa R TN

Definition:

slow change in
concentration: the
diffusion of a solvent

permeable membrane
from a dilute to a more
concentrated solutlon‘
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Rising dampness wsaduaasuda Aa ussduniAndulunisaagiudsiiasiiunisiafaud

Osmotic effect 1avmvitazaamuLauLgad Ausvcuaad TNdRUaIADIRRIATFIUIA
slatiuagAuaisazaralunaduiaiiu Taeinusgnaiussuaad Tugs
GIFA

Osmotic pressure

Definition:

The pressure required to
prevent the passage of
water through a semi-
permeable membrane
from a region of low
concentration of solutes
to one of higher
concentration, by
0SMoOosis
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An example of osmotic effect

Osmosis
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An example of osmotic effect

OsmosiIs
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An example of osmotic effect

OsmosiIs

Sodium Chloride Solution (NaCl) : 6.0%

Temperature 10°C:
Osmotic pressure : 5N /mm?

.

Temperature 100°C :
Osmotic pressure : 6.6N /mm?

maaaa‘la"l,ansanaa‘lum Ay LfmLﬂuamwumaaummm”mmnmsaaa‘iwﬁa avﬁoanmmﬂansana”mum‘mmmumam
szaenile uay maannsvmumﬂmmsaua”waamtsmu Wiavarnanusauasiuwsesuaadgugda lunsdithinainaauaniis
mmmmuuaﬂmwumaaumummao"lansan doflufaidansiuinlyl Fevinlifldnsanwasd windesusia’lyl ldnsanas

wan wiailasAuisSesiaviatygiildnsaniiassunaunsediu



Osmotic blistering on
non-vapour permeable epoxy coating g
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Higher concentration solution

Osmotic blistering Semi-permeable membrane

Osmotic pressure

[ “Primer o o v .‘

&
. . a
Lower concentration solution W -
1 Water 3 Concrete pores

not fully closed

Concrete substrate

Damaged or no waterproofing

Earth

ndmnAnudiand ndsnuan Yhinanirladuazgedu walifidusuduniaduduiaanudame iusdiuazgagainlllurauniauay
szgrufminaasaaunia adnelsinu Wald®viumihnbisnansassunaaindle asiinnisaaduda Wasannnsminswashianunsa
tagwsumaunialadionue Jevinlinaadlutudaliansiiu udvanmuuminuuylissinaainiduay azvinlivieszuubianansassune
anMAle avtiutiialn lugusasyinaaanldle dragtwudunasvinlunurauniauin innatlaiial®anniu aggntiaanvanniinlsauleaunn

aaa

fiu vinlvitAnasazarafiinnudutusiodu iiausedu vinlidmwumihwasdrtiu annnsiindfAsenaasiuds



Solution
Vapour diffusion system

Breathable Water-based epoxy system

szuu&aNandgasin ssunaanna'ls Segawaiundu
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Solution
Vapour diffusion system

Vapourise

Water impermeable

Damaged or no waterproofing -
| | | | | | | | |

ANNFAIUNTAULANIGU Lﬁa‘tﬁsmnﬁﬁﬁansﬁamﬁwﬁsumﬂmmﬁ“m” iatihszmanaratilula 1atinagfeaddrnisassiiamIudn
Wuni'le L?jummnuﬂaunsmm"l,uumsmaau aa"l,uanmsmuwawaaamnﬂansmaaaimm Wollszuuiiazaaulnlatiisiu
25 vty Luaamn‘iuLanamaommum"mmmﬂamm 20,000 win m"lummﬂﬂsoaswswsumaaasvuuu



Solution
Vapour diffusion system

=% = > 5N

1 ; "’ .. .‘ 5 & |
Breathable Water-based Epoxy Non-breathable Solvent-free
Coating Epoxy Coating

Waldnaasdavnalsardeuana 5,000 tvin aswuinsyuudssunaanna'ls Tasaasivasiisngu

SRR S
) ARG *2 10020

26 luaaesiidananduuy solvent-free aztflutasvasovivliauisaszunaan@'le



Vapour diffusion system
Smooth

Smooth
System components

Concrete substrate
Water-based Primer
Water-based Intermediate coat
Water-based topcoat

W
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Vapour diffusion system
Smooth

Master Approach, 2021, Klang, Selangor, Malaysia

28



Vapour diffusion system
Smooth

- -

RVICE RECEPTION

 a B
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Mazda Service Centre, 2012, Singapore



Vapour diffusion system
Smooth

30

Lamborgini Service Centre, 2011, Singapore



Vapour diffusion system
Smooth

Cleanroom of semi-conductor factory, 2004, Singapore
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Vapour diffusion system
Smooth

Handicap lots at Devan Nair Institute, 2013, Singapore
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Vapour diffusion system
Smooth

Warehouse at Port of Tanjung Pelepas, 2012, Malaysia
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Vapour diffusion system
Smooth

Staircase at PTW Freiburg, Germany
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Vapour diffusion system
Integrated with anti-skid filler

Anti-skid — filler integrated

System components

1 Concrete substrate

2 Water-based Primer

3 Water-based Intermediate coat with integrated anti-
skid filler

4 Water-based Topcoat with integrated anti-skid filler

35



Vapour diffusion system
Integrated with ant-skid filler

f
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Anti-skid — filler integrated

System components

Skid test using British Pendulum Tester
(ASTM E 303:93)
Car park > 55 BPN (Wet)



Vapour diffusion system
Integrated with ant-skid filler

......

Before

National Library Building, 2005, Singapore

Planners | DP Architects
£ | AR T YT
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Water vapour permeable system
Integrated with anti-skid filler : Year 2022 (After 17 Years)

~ N |

J \ N ‘ E ¥ . | " iy B )
National Library Building, Singapore (2005)

Planners | DP Architects

SRS o




Water vapour permeable system
Year 2022 (After 17 Years)

National Library Building, Singapore (2022)

Planners | DP Architects




Vapour diffusion system
Integrated with ant-skid filler

40

Public housing's lobby, 2007, Singapore

Planners | Town council

B 4



Vapour diffusion system
Integrated with anti-skid filler

s
o

Lo ~— NS————
> , =\} - -
F Yo < J " :
- . ) —»‘ —
s N A e \
£ ' . A ¥
i
—

St Joseph Convent School, Thailand

| - “‘ - With UV resistant topcoat

N LA

e &
s
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Vapour diffusion system
Anti-skid with sand broadcast

Anti-skid — sand broadcast
System components

Concrete substrate
Water-based Primer

Scattered coat of quartz sand
Water-based Intermediate coat
Water-based Topcoat

s W e
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Vapour diffusion system

Anti-skid with sand broadcast

o — e
e‘.
-s
-

The One North @ Rochester, 2011, Singapore

Planners | CPG Consultants, in partnership with Tange Associates
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Vapour diffusion system
Anti-skid with sand broadcast

The One North @ Rochester, 2011, Singapore

Planners | CPG Consultants, in partnership with Tange Associates
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Water vapour permeable system : Year 2022 (After 11 Years) StD | stecretec,
Anti-skid with sand broadcast Builging with conscience

L e AR TN = -
The One North @ Rochester, 2022, Singapore
Planners | CPG Consultants, in partnership with Tange Associates




Vapour diffusion system
Anti-skid with sand broadcast

The Wharf Condominum, 2012, Singapore

STSzaE
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Water vapour permeable system : Year 2013
Anti-skid with sand broadcast

Devan Nair Institute, 2013, Singapore §




Water vapour permeable system Year 2022 (After 9 Years)
Anti-skid with sand broadcast

/LA“WH
Devan Nair Institute, Singapore;
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Vapour diffusion system
Anti-skid with sand broadcast

Commercial building at 30 Hill Street, 2012, Singapore
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Water vapour permeable system NCa20220 0N ears)

Anti-skid with sand broadcast

'
Commercial Building at 30 Hill Street, 2022 Singapore

|
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Vapour diffusion system
Anti-skid with sand bradcast

-
Lo B R

NTUC FairPrice Hub (Warehouse club), 28,000m2, 2014, Singapore
Planners | ADDP Architects LLP
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Water vapour permeable system : Year 2022 (After 8 Years)

Anti-skid with sand broadcast

— i
e L

NTUC FairPrice Hub (Warehouse club) 28,000 m2 2014, Singapore

Planners | ADDP Architects LLP B
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Vapour diffusion system
Transparent water-based epoxy sealing
e Chips with transparent

sealing
System components

Concrete substrate

Water-based Primer

Water-based Intermediate coat
Chips Imm or 3mm

Water-based Topcoat, transparent

kN e
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Transparent water-based epoxy sealing
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Decorative floor coating
Chips 1mm system

Anderson Primary School, 1,250m?, 2015, Singapore

Planners | Inter Consultant Pte Ltd



Vapour diffusion system
Scratch coat to level unevenness

Water-based Scratch coat
System components

Concrete substrate
Water-based Primer
Water-based Scratch coat
Water-based Intermediate coat
Water-based Topcoat

s wWwN e
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Vapour diffusion system
Scratch coat to level unevenness

Before

b )
Mazda Service Centre, 2013, Singapore
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Vapour diffusion system
Scratch coat to level unevenness
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Vapour diffusion system

Self-leveling water-based epoxy floor

59

Thick coating
System components

Concrete substrate

Water-based Primer

Water-based Leveling coat
Water-based Self-levelling (1.5mm)
Water-based Top sealing, epoxy or wax



Vapour diffusion system
Self-levelling water-based epoxy floor

-

60



Other benefits of vapour diffusible water-based epoxy floor coating

SNGAPORE

BULDING
SGBC

Y

LEADER

Cleanroom®
= Suitable
¥ Materials

StoCretec GmbH  Industrial Alliance
Membership
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Water vapour permeable

Water impermeable

Solvent-free

No Benzl alcohol and Nonylphenol (plasticisers)
Suitable for office and residential

Low VOC emissions

Suitable for use in food processing industry
Suitable for cleanrooms

Almost no odour during application

Tools can be cleaned with water

Many colours available ( RAL/StoColorSystem ...)
Plasticiser resistant (car tyres)

Less yellowing than standard solvent free epoxy

aringuaule

VRN PIETPUTARTY

Usdanndivinazaie Lifinduau
lufivaanadad Benzl uaglutialuaa (81snaiaéin)
g nsuvinaanilauazwnande
nsUaasans VOC 6
nsdnTuldluasavnssunidssdainis
LAUNEENTUVIaIARUTN
wnu'lifinduszninenisladonu
sunsavinanuFzaaaTaiialasaiin
flaadlvildaniaay (RAL/StoColorSystem ... )
Nuaan A l2fteas (819508uUs)

UL adiaanIN


https://www.ipa.fraunhofer.de/en/expertise/ultraclean-technology-and-micromanufacturing/cleanliness-suitable-equipment-and-components/Cleanroom-suitable-materials.html

62

Yellowing test

Water-based epoxy

———— -

Control sample (dark location)
After 3 months — start 22.07.10

Exposed sample (behind glass)
After 3 months — start 22.07.10
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Yellowing test

Standard Solvent-free epoxy

| e - —_——l—Tﬁ

Control sample (dark location)
After 3 months — start 22.07.10

| e, R e N
Exposed sample (behind glass)
After 3 months —start 22.07.10
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Yellowing test
Water-based self-levelling

Control sample (dark location)
After 3 months — start 22.07.10

Exposed sample (behind glass)
After 3 months — start 22.07.10




Other benefits of vapour diffusible water-based epoxy floor coating

SNGAPORE

BULDING
SGBC

Y

LEADER

Cleanroom®
= Suitable
¥ Materials

StoCretec GmbH  Industrial Alliance
Membership

65

Water vapour permeable

Water impermeable

Solvent-free

No Benzl alcohol and Nonylphenol (plasticisers)
Suitable for office and residential

Low VOC emissions

Suitable for use in food processing industry
Suitable for cleanrooms

Almost no odour during application

Tools can be cleaned with water

Many colours available ( RAL/StoColorSystem ...)
Plasticiser resistant (car tyres)

Less yellowing than standard solvent free epoxy

aringuaule

VRN PIETPUTARTY

Usdanndivinazaie Lifinduau
lufivaanadad Benzl uaglutialuaa (81snaiaéin)
g nsuvinaanilauazwnande
nsUaasans VOC 6
nsdnTuldluasavnssunidssdainis
LAUNEENTUVIaIARUTN
wnu'lifinduszninenisladonu
sunsavinanuFzaaaTaiialasaiin
flaadlvildaniaay (RAL/StoColorSystem ... )
Nuaan A l2fteas (819508uUs)

UL adiaanIN


https://www.ipa.fraunhofer.de/en/expertise/ultraclean-technology-and-micromanufacturing/cleanliness-suitable-equipment-and-components/Cleanroom-suitable-materials.html

Conclusion

Preventive measures

Peeling Inconsistent colours Uneven finishing Bubbling
WuNRAaU fliginaua WU ey furunav

1. Avoid high Level uneven Use water
humidity substrate before vapour

1. Proper
surface

2. Practise topcoat diffusion
batch re- coating
ordering

preparation
2. Sound
substrate

LU NUA TULKUERY AmUANANNYAU TARudN Usunulilaseaunau L ANTTUURALAUTRN
aatdenduluisasiumn YinnsLARa LN Aun1sTdu



SINGAPORE
GREEN
BUILDING
PRODUCT
SGBC

VI
LEADER

/i

Cleanroom®
... Suitable
I& Materials

StoCretec GmbH  Industrial Alliance
Membership

—

THANK YOU!
Aaunm!



https://www.ipa.fraunhofer.de/en/expertise/ultraclean-technology-and-micromanufacturing/cleanliness-suitable-equipment-and-components/Cleanroom-suitable-materials.html
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