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Common problems in flooring work

Peeling BubblingInconsistent colours Uneven finishing

ҠҹӇқҭҧҺҖҧӤүқҬҷӂңӤҬңӋӆҴҾҬңү ҠҹӇқҞҶҩӂңӤҾҥҷҤҜҬҷҜҩңҠү҉



Peeling

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

SHOT BLASTING

DIAMOND GRINDING

90% ҄ү҉ҠҹӇқҭҧҺҖҧӤүқ ңҳ҃Ҿ҃ҶҖҊҴ҃҃ҴҥҾҗҥҷҤңҠҹӇқҞҶҩ (substate) ӂңӤҖҷҠү



Peeling

i) 90% of all peeling is associated with poor surface preparation
ii) Weak substrate

PULL-OUT STRENGTH

Average 1.5 N/mm²
Minimum 1.0 N/mm²

ҠҹӇқ҆үқ҃ҥҷҗ ӂңӤҿ҄Ӆ҉ҿҥ҉



Peeling

i) 90% of all peeling is associated with poor surface preparation
ii) Weak substrate
iii) Wrong primers

OIL CONTAMINATED SUBSTRATE

Use Oil Blocker Primer

DAMP SUBSTRATE

Use Moisture Tolerant Primer

USE SUITABLE PRIMER, FOR EXAMPLES

ӁҌӥӂҠҥҾңүҥӨӂңӤҾҭңҴҲҬң



Inconsistent colours

CHECK SURFACE TEMPERATURE  
3OC ABOVE DEW POINT

HIGH RELATIVE HUMIDITY

i) High relative humidity 

Provide good ventilation
ҩ̓ҴңҌҹӇқҬҳңҠҳҙҚӨҬһ҉



Inconsistent colours

Batch colour tone issue

i) High relative humidity
ii) Batch colour tone issue

Practise batch number re-orderingҬҶқ̓ ӥҴҗӤҴ҉ҧӅүҗҞҧҶҗ



Uneven finishing

Scratch / levelling coat

i) Substrate unevenness

Epoxy screed

ҠҹӇқҞҶҩ҆үқ҃ҥҷҗӂңӤҾҥҷҤҜ



Bubbling

i) Rising dampness

Bubbling or Blistering when floor is 
in contact with the ground

ҩ̓ҴңҌҹӇқӁҗӥҖҶқҬһ҉
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Bubbling Bubbling or Blistering when floor is 
in contact with the ground

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

i) Rising dampness



ÅWhat causes rising dampness in coating?
Quiz
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Vapour pressure

҆ҩҴңҖҳқӂү

Hydrostatic pressure

҆ҩҴңҖҳқүҺҙ҃ҬҘҶҗ

Osmotic pressure

ҿҥ҉ҖҳқүүҬӀңҍҶҬ

ңҴҧү҉ҙҴҤ҃ҳқ ҩӤҴүҲӂҥҾҝӅқҬҴҾҭҗҺҙҷӆҙӋҴӁҭӥҾ҃ҶҖ̓ҩҴңҌҹӇқӁҗӥҖҶқҬһ҉ ҊқҙӋҴӁҭӥҬҷҾ̓ҧҹүҜҜҩңҠү҉ӂҖӥ



Design criteria of floor coating
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җҴңңҴҗҥҒҴқ EN 1504-2 Ӥ̓Ҵ҃ҴҥҤҸҖҾ҃ҴҲ҄ү҉҃ҴҥҾ̓ҧҹүҜҬҷүҷҠү҃ҍҷҾҥҍҶқ ̓ҩҥңҷ̓ӤҴҗҳӇ҉ҿҗӤ 1.5N/mm² -2N/mm²



Å1.5 N/mm² =

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

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


ÅVapour pressure under the coating
ÅVapour pressure  @ 100oC, i.e. Steam

Å1,500 kPa = 1.5 N/mm²

Å101 kPa = 0.1 N/mm²

ÅNot high enough to cause blistering

Rising dampness

What are the causes?
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Source from https://en.wikipedia.org/wiki/Vapour_pressure_of_water

ҿҥ҉ҖҳқӂүқӋӇҴҙҷӆүҺҕҭҢһңҶ 100oC ҙӋҴӁҭӥҾ҃ҶҖҿҥ҉Җҳқҙҷӆ0.1N/mm² 
ҾҙӤҴқҳӇқ ҍҸӆ҉җӋӆҴ҃ҩӤҴҗҥҒҴқҙҷӆ҃ӋҴҭқҖҩӤҴҬҷҾ̓ҧҹүҜҗӥү҉ңҷҿҥ҉ҤҸҖҾ҃ҴҲ
үҤӤҴ҉қӥүҤ 1.5 N/mm² Җҳ҉қҳӇқ̓ҩҴңҖҳқӂүҊҸ҉ӂңӤӁҌӤҬҴҾҭҗҺҙҷӆҙӋҴӁҭӥҬҷ

Ҿ҆ҧҹүҜҠҹӇқҠү҉җҳҩӂҖӥ

https://en.wikipedia.org/wiki/Vapour_pressure_of_water


ÅHydrostatic pressure under the coating
ÅIn practice normally not more than 20 m of water head

Åå150 m = 1.5 N/mm²

Å20 m = 0.2 N/mm²

ÅNot high enough to 

cause blistering

Rising dampness

What are the causes?
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҆ҩҴңҖҳқүҺҙ҃ҬҘҶҗ҆ҹү ҆ҩҴңҖҳқӁқ҄ү҉ӂҭҧ҄ҕҲҙҷӆҭҤҺҖқҶӆ҉ ӀҖҤ҆ҩҴңҖҳқ
ү҄҉҄ү҉ӂҭҧҊҲңҷҙҶҪҙҷӆҗҳӇ҉ҋҴ҃ ҳ҃ҜҞҶҩҬҳңҞҳҬҙҷӆҾҥҴ҃ӋҴҧҳ҉ҠҶҊҴҥҕҴҾҬңү 
҆ҩҴңҖҳқ ҕ ҙҷӆҊҺҖӁҖӄӁқ҄ү҉ӂҭҧ҄ҕҲҙҷӆҭҤҺҖқҶӆ҉ҊҲ҄ҸӇқүҤһӤ҃ҳҜҗҳҩҿҝҥҾҖҷҤҩ
҆ҹү҆ҩҴңҧҸ҃҄ү҉ҊҺҖқҳӇқ 
Ӂқ҃ҥҕҷқҷӇ ҘӥҴҠҹӇқүҤһӤҌҳӇқӁҗӥҖҶқҙҷӆҧҸ҃ҙҷӆҬҺҖ ҝ҃җҶҊҲңҷ̓ҩҴңҧҸ҃ӂңӤҾ҃Ҷқ 5ҌҳӇқ 
ҿҗӤҧҲҌҳӇқҧҸ҃ҝҥҲңҴҕ 4Ҿңҗҥ ҆ҩҴңҧҸ҃ҥҩңӂңӤҾ҃Ҷқ 20Ҿңҗҥ 
҆ҩҴңҖҳқҙҷӆ 20 ң. ҊҲүҤһӤҙҷӆ 0.2N/mm² ҾҙӤҴқҳӇқ Җҳ҉қҳӇқ҆ҩҴңҖҳқүҺҙ҃ҬҘҶҗ
Ҥҳ҉̓҉ӂңӤӁҌӤҬҴҾҭҗҺҙҷӆҙӋҴӁҭӥҬҷҾ̓ҧҹүҜҠҹӇқҠү҉җҳҩӂҖӥ



ÅOsmotic pressure
ÅOsmosis

Rising dampness

What are the causes?
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Osmosis

Rising dampness
Osmotic effect
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Definition:

slow change in 

concentration: the 

diffusion of a solvent 

(water) through a semi-

permeable membrane

from a dilute to a more 

concentrated solution

1
2

3

ҥ҃ҲҜҩқ҃ҴҥүүҬӀңҍҶҬҊҲҾ҃ҶҖ҄ ҸӇқ ҾңҹӆүңҷҬҴңҬҶӆ҉қҷӇ қӋӇҴ ҾҤҹӆүҾҧҹү҃ҞӤҴқ ҿҧҲҬҴҥҧҲҧҴҤҙҷӆңҷ҆ҩҴң
Ҿ҄ӥң҄ӥқҗӤҴ҉҃ҳқ 
ҬӋҴҭҥҳҜ҃ҴҥҙҖҧү҉қҷӇ ӀңҾҧ҃Һҧ҄ү҉қӋӇҴңҷ҄қҴҖҾҧӅ҃҃ҩӤҴҥһҠҥҺқ҄ү҉ҾҤҹӆүҾҧҹү҃ҞӤҴқ ҿҧҲҬҴңҴҥҘ
Ҿ̓ҧҹӆүқҙҷӆҞӤҴқҾҤҹӆүӂҖӥүҤӤҴ҉үҶҬҥҲ Ӂқ҄ҕҲҙҷӆҾ҃ҧҹү ҿ̓ҧҾҍҷҤң̓ҧүӂҥҖӨҊҲңҷ҄қҴҖӁҭҏӤ҃ҩӤҴҥһҠҥҺқ
ҊҸ҉ӂңӤҬҴңҴҥҘҞӤҴқҾ҄ӥҴӂҝӂҖӥ ҾңҹӆүӁҭӥҖӥҴқҭқҸӆ҉ңҷ҆ҩҴңҾ҄ӥң҄ӥқ҄ү҉ҬҴҥҧҲҧҴҤңҴ҃҄ҸӇқ қӋӇҴҊҴ҃
ҖӥҴқҙҷӆңҷ҆ҩҴңҾ҄ӥң҄ӥққӥүҤ҃ҩӤҴҊҲҾ҆ҧҹӆүқӂҝҤҳ҉ҖӥҴқҙҷӆңҷ҆ҩҴңҾ҄ӥң҄ӥқңҴ҃ ҾҠҹӆүҙӋҴӁҭӥҬҴҥҧҲҧҴҤ
ҾҊҹүҊҴ҉҃ҧҳҜҬһӤҊҺҖҬңҖҺҧ ҃ҥҲҜҩқ҃ҴҥқҷӇҾҥҷҤ҃ҩӤҴүүҬӀңҍҶҬ



Osmotic pressure

Rising dampness
Osmotic effect
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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 

osmosis

ҿҥ҉ҖҳқүүҬӀңҍҶҬ ҹ̓ү ҿҥ҉ҖҳқҙҷӆҾ҃ҶҖ҄ ҸӇқӁқ҃ҴҥүүҬӀңҍҶҬҾҠҹӆүҗӥҴқ҃ҴҥҾ̓ҧҹӆүқҙҷӆ
҄ү҉җҳҩҙӋҴҧҲҧҴҤҞӤҴқҾҤҹӆүҭҺӥңҾҍҧҧӨ Ӥ̓Ҵҿҥ҉ҖҳқүүҬӀңҍҶҬ҄ү҉҄ү҉ҾҭҧҩҊҲҬһ҉ҭҥҹү
җӋӆҴӂҖӥ҄ ҸӇқүҤһӤ҃ҳҜҬҴҥҧҲҧҴҤӁқ҄ү҉ҾҭҧҩқҳӇқ ӀҖҤқӋӇҴҜҥҶҬҺҙҚҶӊңҷҿҥ҉ҖҳқүүҬӀңҍҶҬ
җӋӆҴҬҺҖ



Osmosis

An example of osmotic effect
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Osmosis

An example of osmotic effect
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Osmosis

An example of osmotic effect
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Sodium Chloride Solution (NaCl) : 6.0%

Temperature 10oC :
Osmotic pressure : 5N /mm²

                

Temperature 100oC :
Osmotic pressure : 6.6N /mm²

Ҿңҹӆүҧү҉ӁҬӤӂҬӥ҃ҥү҃ҧ҉ӁққӋӇҴ ҊҲҾ҃ҶҖҾҝӅқҬҢҴҠҿҩҖҧӥүңҙҷӆҾҭңҴҲҬӋҴҭҥҳҜ҃ҴҥүүҬӀңҍҶҬ ҊҲҬҳ҉Ҿ҃җҾҭӅқҩӤҴӂҬӥ҃ҥү҃ҊҲңҷ҄қҴҖӁҭҏӤ҄ҸӇқҾңҹӆүҙҶӇ҉
ӂҩӥҥҲҤҲҭқҸӆ҉ ҿҧҲҾңҹӆүҘһ҃҃ҥҲҗҺӥқҖӥҩҤ̓ҩҴңҥӥүқҊҲҠү҉җҳҩҾҥӅҩ҄ҸӇқ Ҿқҹӆү҉ҊҴ҃ ҩ̓ҴңҥӥүқҊҲҾҠҶӆңҿҥ҉ҖҳқүүҬӀңҍҶҬ Ӂқ҃ҥҕҷқҷӇқӋӇҴҊҴ҃ҢҴҤқү҃ҙҷӆңҷ
ҩ̓ҴңҾ҄ӥң҄ ӥққӥүҤ҃ҩӤҴҊҲҾ̓ҧҹӆүқҞӤҴқҞҶҩ҄ү҉ӂҬӥ҃ҥү҃ ҍҸӆ҉ҾҝӅқҾҤҹӆүҾҧҹү҃ҞӤҴқҾ҄ӥҴӂҝ ҊҸ҉ҙӋҴӁҭӥӂҬӥ҃ҥү҃Ҡү҉җҳҩ ҭҴ҃Ҥҳ҉җӥңҗӤүӂҝ ӂҬӥ҃ҥү҃ҊҲ
ҿҗ҃ ҾҠҹӆүҝӥү҉҃ҳқҾҥҴҊҸ҉җӥү҉ҾҊҴҲҥһҙҷӆӂҬӥ҃ҥү҃ҾҠҹӆүҥҲҜҴҤҿҥ҉Җҳқ 



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

Semi-permeable membrane

Lower concentration solution

Earth

Primer

Non-breathable Top coat

Osmotic blistering

Concrete substrate
Damaged or no waterproofing

Osmotic pressure

Concrete poresConcrete pores 
not fully closed

1 3

2

3

Water

ҧ҃ҳҜңҴҙҷӆҠҹӇқүҷҠӅү҃ҍҷӆ ҭҧҳ҉ҟқҗ҃ ҝҥҶңҴҕқӋӇҴӁҗӥҖҶқҊҲҬһ҉҄ҸӇқ ҭҴ҃ӂңӤңҷҌҳӇқ҃ҳқҍҸңҭҥҹү҃ҳқҍҸңҾ҃ҶҖ̓ҩҴңҾҬҷҤҭҴҤ қӋӇҴҜҴ҉ҬӤҩқҊҲҘһ҃ҖһҖҾ҄ӥҴӂҝӁқ҆үқ҃ҥҷҗҿҧҲ
ҥҲҾҭҤҞӤҴқҞҶҩҭқӥҴ҄ү҉̓үқ҃ҥҷҗ үҤӤҴ҉ӂҥ҃ӅҗҴң ҾңҹӆүӁҌӥҬҷҙҳҜҭқӥҴҙҷӆӂңӤҬҴңҴҥҘҥҲҜҴҤүҴ҃ҴҪӂҖӥ ҊҲҾ҃ҶҖ҃ҴҥүүҬӀңҍҶҬ Ҿқҹӆү҉ҊҴ҃ Ҵ҃ҥҙҴӂҠҥҾңүҥӨӂңӤҬҴңҴҥҘ
ҝҶҖҥһҠҥҺқ̓үқ҃ҥҷҗӂҖӥҙҳӇ҉ҭңҖ ҊҸ҉ҙӋҴӁҭӥ҃ҧҴҤҾҝӅқҌҳӇқҾҤҹӆүҾҧҹү҃ҞӤҴқ ҭҧҳ҉ҊҴ҃ҙҴҬҷҙҳҜҭқӥҴҿҜҜӂңӤҥҲҜҴҤүҴ҃ҴҪҿҧӥҩ ҊҲҙӋҴӁҭӥҙҳӇ҉ҥҲҜҜӂңӤҬҴңҴҥҘҥҲҜҴҤ
үҴ҃ҴҪӂҖӥ Җҳ҉қҳӇқҾңҹӆүқӋӇҴӂңӤҬҴңҴҥҘҥҲҾҭҤүү҃ӂҝӂҖӥ қӋӇҴҊҲҾҠҶӆң҄ ҸӇқҿҧҲҙӋҴӁҭӥҿҞӤқ̓үқ҃ҥҷҗҌҺӤңқӋӇҴ қӋӇҴҙҷӆүҤһӤӁҗӥҾҤҹӆүҾҧҹү҃ҞӤҴқ ҊҲҘһ҃ҾҊҹүҊҴ҉ҊҴ҃қӋӇҴӁҗӥҖҶқӂҖӥңҴ҃
Ҹ҄Ӈқ ҙӋҴӁҭӥҾ҃ҶҖҬҴҥҧҲҧҴҤҙҷӆңҷ̓ҩҴңҾ҄ӥң҄ ӥқҗӤҴ҉҃ҳқ Ҿ҃ҶҖҿҥ҉Җҳқ ҙӋҴӁҭӥҬҷҙҴҙҳҜҭқӥҴҠү҉җҳҩ҄ҸӇқ ҊҴ҃ Ҵ҃ҥҾ҃ҶҖҝґҶ҃ҶҥҶҤҴүүҬӀңҍҶҬ



Breathable Water-based epoxy system 

Solution
Vapour diffusion system

24

ҥҲҜҜҬҷүҷҠӅү҃ҍҷӆҬһҗҥқӋӇҴ ҥҲҜҴҤүҴ҃ҴҪӂҖӥ ҊҸ҉Ҙһ҃ҠҳҔқҴ҄ҸӇқ



Solution
Vapour diffusion system

25

Vapourise

Earth

Concrete substrate
Damaged or no waterproofing

Water impermeable

StoCretec                 Vapour                 permeable            water-     based        epoxy      floor      system

ҊҴ҃ҬҘҴқ҃ҴҥҕӨ҄ӥҴ҉җӥқ ҾңҹӆүӁҌӥҥҲҜҜҬҷүҷҠӅү҃ҍҷӆҬһҗҥқӋӇҴҙҷӆҥҲҜҴҤүҴ҃ҴҪӂҖӥ ҾңҹӆүқӋӇҴҥҲҾҭҤ҃ҧҴҤҾҝӅқӂү ӂүқӋӇҴҊҲҤҳ҉̓҉ҬҴңҴҥҘҥҲҾҭҤҞӤҴқҬҷҙҴ
ҙҳҜҭқӥҴӂҖӥ ҾҌӤқҾҖҷҤҩ҃ҳҜ̓үқ҃ҥҷҗҙҷӆӂңӤңҷ҃ҴҥҾ̓ҧҹүҜ ҊҸ҉ӂңӤҾ҃ҶҖ҃ҴҥҜҩңҠү҉҄ү҉ҬҷҊҴ҃ҝґҶ҃ҶҥҶҤҴүүҬӀңҍҶҬ ҙҳӇ҉қҷӇҥҲҜҜқҷӇҊҲҤүңӁҭӥӂүқӋӇҴҞӤҴқ
ӂҖӥҾҙӤҴқҳӇқ Ҿқҹӆү҉ҊҴ҃ӀңҾҧ҃Һҧ҄ү҉қӋӇҴңҷ҄қҴҖӁҭҏӤ҃ҩӤҴӂүқӋӇҴҘҸ҉ 20,000 ҾҙӤҴ ҍҸӆ҉ӁҭҏӤ҃ҩӤҴӀ̓ҥ҉ҬҥӥҴ҉ҥһҠҥҺқ҄ү҉ҬҷҥҲҜҜқҷӇ



Solution
Vapour diffusion system
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Breathable Water-based Epoxy 

Coating
 

Non-breathable Solvent-free 
Epoxy Coating

ҾңҹӆүӁҌӥ҃ҧӥү҉ҬӤү҉ҢҴҤӁҗӥ҃ӋҴҧҳ҉҄ҤҴҤ 5,000ҾҙӤҴ ҊҲҠҜҩӤҴҥҲҜҜҬҷҥҲҜҴҤүҴ҃ҴҪӂҖӥ Ӏ̓ҥ҉ҬҥӥҴ҉ҊҲңҷҥһҠҥҺқ 

Ӂқ҄ҕҲҙҷӆҬҷүҷҠӅү҃ҍҷӆҿҜҜ solvent-free ҊҲҾҝӅқӀ҆ҥ҉ҬҥӥҴ҉ҙҸҜӂңӤҬҴңҴҥҘҥҲҜҴҤүҴ҃ҴҪӂҖӥ
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1 42 3

Smooth
System components 

1. Concrete substrate

2. Water-based Primer

3. Water-based Intermediate coat

4. Water-based topcoat

Vapour diffusion system
Smooth



Vapour diffusion system
Smooth
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Master Approach, 2021, Klang, Selangor, Malaysia

Before



Vapour diffusion system
Smooth
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Mazda Service Centre, 2012, Singapore

Before



Vapour diffusion system
Smooth
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Lamborgini Service Centre, 2011, Singapore

Before



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



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



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



Vapour diffusion system
Smooth
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Staircase at PTW Freiburg, Germany
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Anti-skid ïfiller 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

1 42 3

Vapour diffusion system
Integrated with anti-skid filler



Vapour diffusion system
Integrated with ant-skid filler
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Anti-skid ïfiller integrated
System components 

Å Skid test using British Pendulum Tester 

(ASTM E 303:93)

Å Car park > 55 BPN (Wet)



Vapour diffusion system
Integrated with ant-skid filler
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National Library Building, 2005, Singapore
Planners | DP Architects

Before



National Library Building, Singapore (2005)
Planners | DP Architects

Water vapour permeable system

Integrated with anti-skid filler : Year 2022 (After 17 Years)



National Library Building, Singapore (2022)
Planners | DP Architects

Water vapour permeable system
Year 2022 (After 17 Years)



Vapour diffusion system
Integrated with ant-skid filler
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Public housingós lobby, 2007, Singapore
Planners | Town council



Vapour diffusion system
Integrated with anti-skid filler
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St Joseph Convent School, Thailand
With UV resistant topcoat
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1 4 52 3

Anti-skid ïsand broadcast
System components 

1. Concrete substrate

2. Water-based Primer

3. Scattered coat of quartz sand

4. Water-based Intermediate coat

5. Water-based Topcoat

Vapour diffusion system
Anti-skid with sand broadcast



Vapour diffusion system
Anti-skid with sand broadcast

43

The One North @ Rochester, 2011, Singapore
Planners | CPG Consultants, in partnership with Tange Associates



Vapour diffusion system
Anti-skid with sand broadcast
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The One North @ Rochester, 2011, Singapore
Planners | CPG Consultants, in partnership with Tange Associates



Water vapour permeable system : Year 2022 (After 11 Years)

Anti-skid with sand broadcast

The One North @ Rochester, 2022, Singapore
Planners | CPG Consultants, in partnership with Tange Associates



Vapour diffusion system
Anti-skid with sand broadcast
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The Wharf Condominum, 2012, Singapore



Devan Nair Institute, 2013, Singapore

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


