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DRY MORTAR 

 1950 Industrial Revolution  

 Everything driven by machine  

 Prompt Introduction of drymix technology in the Western 

Countries  

 The high efficiency of drymix mortar revolutionized the 

construction industry – rapid adaption (partly spurred by 

the rebuilding works after WWII) 

 1970 Industrialization of Mortars 

 Introduction of first machine for rendering 

 2000 Explosion of Demand in South East Asia 

(China) 

 2020 South East Asia 

 Machine application (?) 
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One of the first mortar mixers in 

action on a jobsite in Germany 

(1970) 



DRY MORTAR 

 Rapid adaption due to increase efficiency and technological and 

commercial advantages 

 One-component product 

 Thin application  

 Critical applications (water proofing and etc.) 

 

Continue.. 
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2-pack tile adhesive 

 
One-component thin bed 

tile adhesive 



DRY MORTAR 

 Known benefits of dry mortar 

 Improved  quality & consistency (no risk of impurities) 

 Less storage space needed 

 Ease of handling – just add water 

 Very low wastage of material at site 

 High efficiency – quicker construction possible (crucial in today’s environment, 

where construction period is less than 2 years) 

Continue.. 
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DRY MORTAR 

 Key Drymix mortar application: 

 Cement render & plaster (35%) 

 Cementitous tile adhesive (32%) 

 Skim-coats (16%) 

 Others (14%) 

 Brick laying mortar 

 Cementitous waterproofing 

 ETICS (External Thermal Insulation Composite system) – Temperature control 

Continue.. 
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Render & Plaster (35%) Tile Adhesive (32%) Skim-Coats (16%) Brick laying  (<14%) 



CONSTRUCTION INDUSTRY TODAY 

 21st century: The Age of Environmental Revolution 

 Environmental is the mantra of the century. Environment driving the way we 

think and act. 

 

 The impact of building and construction industry on environment is under 

heavy scrutiny  

 

 The reason of adaption of drymix mortar evolved, not just efficiency, 

sustainability comes into play 
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CONSTRUCTION INDUSTRY TODAY 

 Globally, building consume: 

 16% of water 

 40% of energy 

 70% Sulphur oxides produced by fuel combustion through the creation of electricity 

used to power houses and offices 
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Improvement in construction practice & design stage throughout the 

building cycle is crucial to bring significant environmental benefits. 

 

FACT: Building industry is a large producer of waste and intensive user 

of virgin material. 



How dry mortar contribute to a sustainable 
construction?  

We shall explore the contribution of dry mortar to the environment  from these 4 

aspects: 

 Carbon footprint 

 Durability  

 Quality 

 Efficiency 
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Sustainability  

Defined as “ Meeting the needs of present without compromising the ability 

of the future generation in meeting their own needs” 



CARBON FOOTPRINT 

 What is carbon foot print? 
 2 types of carbon emission with 

respect to building:  operational and 

embodied carbon 

 

 Operational carbon  refers to CO2  

emitted during the life of a building, 

from the ‘regulated’ and the 

‘unregulated’ loads associated with 

the use of the building. Including 

heating, cooling, lighting and etc. 

 

 Embodied CO2 - refers to carbon 

dioxide emitted during the 

manufacture, transport and 

construction of building materials, 

together with end of life emissions 

(cradle-to-grave approach) 

 

 Carbon footprint = embodied 

carbon in the material 
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CARBON FOOTPRINT 

 Carbon footprint: using calculation of embodied CO2 

 Comparison between site mix plaster with cement sand ratio of 1:4/5 and factory premixed 

plaster .  

 The amount of embodied CO2 per m2 of 15mm thick of site-mix plaster is almost 2x of 

premixed plaster 
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4.21kg Embodied CO2 for a site mix base plaster 

<2.5kg Embodied CO2 for dry mix mortar 

Calculation based on Dow  Construction Chemical’s specific study in Abu Dhabi 

 A typical 20’x40’ Double Storey Terrace House (Intermediate Unit) 

completed with dry mortar reduces 734kg CO2 
 

+Calculation based on assumptions: 1. Full brick wall system. 2. Direct calculation based on 15mm wall plaster and floor 

screed thickness. 3. Total wall and floor area 432m2 per unit 

 

 

 

 



DURABILITY 

 Extended durability enable long term performance.  

 Example: Modern Tile Adhesive 

 Adhesion properties are among the critical requirement for tile adhesive as they 

determine the durability of the entire tiling system 

 Tile adhesive performance is especially crucial for low water absorptive & large 

format tile 

 Additives use in the tile adhesive improve spreadability, open time and adhesion 

strength 
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Modification of tile adhesive can be done with to meet 

various tiling requirement *Source: Dow Construction Chemical 

Modification of tile adhesive can be done with to meet 

various tiling requirement*Source: Dow Construction Chemical 

 



QUALITY 

 Consistency of product 

 Factory precision at jobsite  

 One-component system -> water is the only variable 

 Excellent finishing leads to improved quality living 
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EFFICIENCY: Versatile dry mortar enable high speed of 
installation 

 Application: Hand trowel and  Machine Application 
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Hand trowel           

 

Machine Application 
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EFFICIENCY: Versatile dry mortar enable high speed of 
installation 

 Delivery: Bags and Silo dry mortar 
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Dry mortar in bags 

 

Dry mortar in silo for speedy large volume 

installation  



RETHINK, REDIFINE 

 This section we will explore the age-old wall building and plastering process 

 Redefine the traditional lengthy, high material usage and cost intensive wet work  

 Break free misconception surrounding our long term favorite - brick wall  

 Relook &  redefine brick wall system 

 “Industrialized” brick wall system  while maintaining its charm 

 This is not just a theory, it is a real case in Ipoh. 
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COMMON WALL TYPES 

Common Clay Brick 

Base Information 
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• Made from clay by 
burning it at high 
temperatures 

• Oldest 
manufactured 
building material 

• Weight ~ 2.5 kg 
each 

Cement Sand Brick 

• Made from a 
mixture of cement 
and sand 

• Lowest cost bricks 
available 

• Weight ~ 2.5kg 
each 

Lightweight Block 

•  Made of cement, 

sand, lime and 

aluminum powder 

(expanding  

  agent) 

• Autoclaved to 

produce extremely 

small, finely 

disperse air pockets  

  within the material 

• 25% weight of 

concrete 

• Weight ~ 7-15 kg 

each 

Concrete Wall 

•Made of cement, 

aggregates and 

  reinforcement 

• Pre-fabricated/ 

Cast In-situ   

• Reduce risk of 

hollowness, surface  

  cracks and 

unevenness in wall 

surface 



COMMON WALL TYPES 

Common Clay Brick 

Base Information 
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• Made from clay by 
burning it at high 
temperatures 

• Oldest 
manufactured 
building material 

• Weight ~ 2.5 kg 
each 

Cement Sand Brick 

• Made from a 
mixture of cement 
and sand 

• Lowest cost bricks 
available 

• Weight ~ 2.5kg 
each 

Lightweight Block 

•  Made of cement, 

sand, lime and 

aluminum powder 

(expanding  

  agent) 

• Autoclaved to 

produce extremely 

small, finely 

disperse air pockets  

  within the material 

• 25% weight of 

concrete 

• Weight ~ 7-15 kg 

each 

Concrete Wall 

•Made of cement, 

aggregates and 

  reinforcement 

• Pre-fabricated/ 

Cast In-situ   

• Reduce risk of 

hollowness, surface  

  cracks and 

unevenness in wall 

surface 

• IBS  

• High precision (?) 

• 3~5mm skim-

coat/render 

 

• Weight 

• High cost (material 

, transport) 

Masonry unit wall 

 

 



Common Wall Types  

 Categorized as “IBS” due to their inherent unit precision, speed of 

installation and surface flatness 

 Quick Assembly: 

 Block laying - Thin Joint Mortar Method 

 1 AAC block = 7 brick 

 Wall installation rate = ~20m2 / man day (2x of traditional brick wall + plaster) 

 Accuracy: Material Saving 

 Interior –110mm  [Block 100mm + skim-coat (5mm on both sides)] 

 Exterior – 140mm [Block 125mm + skim-coat 5mm + Render 10mm] 

 Sound insulation 

 Equivalent with brick wall (~40dB) 

 Limited Manufacturer: 

 Long waiting time 

 Cost: 100mm  - RM4, 125mm - RM5 (10~25x brick; 25xcement-sand) 

Lightweight Block 
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Common Wall Types  

 Brick laying – thick mortar bed method 

 1 AAC block = 7 brick 

 Wall thickness – 150mm [Brick 114mm + 20mm + 

20mm] – thick plastering  

 Wall installation rate = ~10m2 / man day 

 Cost: Clay – RM0.40/pc, Cement-Sand  - RM0.20/pc 

 Sound insulation: ~40dB 

 

 

Brick Wall 
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Common Clay Brick 

Cement Sand Brick 



Common Perception on Brick Wall 

 Expensive (Luxury) 

 High material usage 

 Thick plaster needed 

 Hollowness 

 Cracks 

 Labour intensive 

 Lengthy: ~10m2/man day 

 

 Why is it so? Take a deeper look 

 

 
 

Preferred BUT.. 
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Not properly aligned brick wall 
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Overly thick mortar joint 
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Void in Mortar Joint 
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Overly Thick Plaster 
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All these give brick wall a bad name 
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Snowball effect. 

Overly thick joint mortar (material wastage) make proper alignment difficult  

Improper alignment requires thicker mortar to level (time & material wastage) 

Thicker mortar takes longer time to dry and complete (labour intensive, time wastage) 



Rethinking Possibilities 

Is there a better way to build brick 
wall? 
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Rethinking Possibilities 

What if we build brick wall the way we 
build block wall? 
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Mortar Joint 
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Functions: 

 Binds together individual masonry unit to achieve total overall wall compression strength 

 Ensure watertightness of the wall 

 Critical to completely filled vertical joint as these joints do not undergo natural  

compression from the weight of the bricks above. 



 UBBL 2003 : Does not specifically stated 

requirement of joint-mortar thickness, nor party wall 

plastering/ rendering thickness¹.  

 American Standard AS3700, mortar bed joints are 

required to be <10mm     

(+/- 3mm) unless the design specifies another 

thickness² ; while design thickness of thin-bed mortar 

joints shall be ≥ 2mm and < 4mm 
 

 

 

¹ All party wall shall generally not less than 200mm total thickness of 

solid masonry or in-situ concrete. 

² The effects of greater thickness on compression and flexural 

strength shall taken into account in the design. 

Joint Mortar  
Thick Bed vs. Thin Bed Method 



Effect of Thickness on Joint Mortar Performance 

Test Sample Set Up 

 

Failure Mode 
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Joint 

Thickness 

(mm) 

Conventional Mortar  

(No Polymer) 

Mortar  

(Polymer modified) 

Mean 

Compressive 

Strength (MPa) 

Standard 

Deviation in 

MPa (%) 

Mean 

Compressive 

Strength (MPa) 

Standard 

Deviation in 

MPa (%) 

10 6.94 0.65 (9.4%) - - 

4 7.40 0.38 (5.1%) 8.29 0.38 (4.6%) 

2 - - 9.15 0.26 (2.8%) 

Source: Effects of joint thickness, adhesion and web shells to the face shell bedded concrete masonry loaded in compression, 

Australian Journal of Structural Engineering. 

• Compressive strength of the masonry wall increases with reduced mortar joint 

thickness. Higher consistency observed. 

• Polymer modified mortar exhibited higher compressive strength (12% 

improvement) compared with conventional site-mix mortar 

Effect of Thickness on Joint Mortar Performance 

6% 

improvement 

with 60% 

reduction in 

thickness 

10% 

improvement 

with 50% 

reduction in 

thickness 



Case Report: 
PR1MA at Bandar Meru 

Raya, Ipoh 
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Case Study: PR1MA Project in Ipoh 
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How it all started? 

 Contractor is an experienced dry mortar user and has been practicing 

brickwork with thin bed mortar method (controlling around 2~4mm) in 

some of their projects 

 The Story 

 PR1MA project  

 Qlassic points of min. 70% 

 IBS system  

 Tight time frame 

 INTIAL PLAN: 2~4mm thin bed adhesive + 5mm plastering 

 ACTUAL:  5mm mortar joint + <10mm plastering 
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The Result 

 Speed of installation 

 1 week 5units apartment with 1000sqft in floor space 

 50% time saving compared with traditional thick mortar joint & 20mm plaster 

 Material Cost 

 Plaster: 20mm vs 10mm (50% material saving) + 

 Joint mortar: 15mm vs 5mm (60% material saving) + 
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Multi Block Apartment - Speed and Quality is Crucial 
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Brick laying in progress 

38 



Well aligned wall with thin bed joint mortar before 
plastering 
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Well aligned wall with thin bed joint mortar before 
plastering 
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Well aligned wall makes thin plastering possible 
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Challenges with Brick Wall & Thin Bed Method 

 Change of habit 

 Commitment of stakeholders (contractor) 

 Supervision 
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DRY MORTAR &  
GREEN BUILDING INDEX 
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BUILDING TYPE \ ITEM 

ENERGY 

EFFICIENCY 

(EE) 

INDOOR 

ENVIRONMENT 

QUALITY (EQ) 

SUSTAINABLE 

SITE 

PLANNING & 

MANAGEMENT 

(SM) 

MATERIALS & 

RESOURCES 

(MR) 

WATER 

EFFICIENCY 

(WE) 

INNOVATION 

(IN) 

NON-RESIDENTIAL NEW 

CONSTRUCTION 

35 21 16 11 10 7 

RESIDENTIAL NEW 

CONSTRUCTION 

23 12 33 12 12 8 

INDUSTRIAL NEW 

CONSTRUCTION 

33 22 18 10 10 7 

NON-RESIDENTIAL NEW 

CONSTRUCTION: DATA 

CENTRE 

35 21 16 11 10 7 

NON-RESIDENTIAL NEW 

CONSTRUCTION: RETAIL 

35 21 16 11 10 7 

NON-RESIDENTIAL NEW 

CONSTRUCTION: HOTEL 

35 21 16 11 10 7 

NON-RESIDENTIAL NEW 

CONSTRUCTION: RESORT 

35 16 15 13 12 9 

NON-RESIDENTIAL EXISTING 

BUILDING 

38 21 10 9 12 10 

INDUSTRIAL EXISTING 

BUILDING 

38 22 10 8 12 10 

NON-RESIDENTIAL EXISTING 

BUILDING: DATA CENTRE 

38 21 10 9 12 10 

NON-RESIDENTIAL EXISTING 

BUILDING: RETAIL 

38 21 10 9 12 10 

NON-RESIDENTIAL EXISTING 

BUILDING: HOTEL 

38 21 10 9 12 10 

NON-RESIDENTIAL EXISTING 

BUILDING: RESORT 

38 16 10 9 14 13 

TOWNSHIP 20 15 26 14 15 10 



RNC - Categories & Points 



 0.5pt  

for green certified of dry 

mortar 

DRY MORTAR IN GREEN BUILDING INDEX 



Max 2pt  

 Factor  0.5 
for usage brickwork +premixed 
Precedence: PRIMA Project in 
Ipoh 

Blockwork system including hollow 

blocks, interlocking blocks, 

lightweight concrete blocks that can 

be laid on adhesive mortar 

DRYMIX MORTAR IN GREEN BUILDING INDEX 



Max 2pt  

for local products 

DRYMIX MORTAR IN GREEN BUILDING INDEX 



Max 7pt  

 

- Substantial usage of Green Label 
Product -> Low VOC CTA 

- Sustainable construction practice 
(with substantial environmental 
impact)  -> premixed, reduced 
material & wastages 

- Performance ‘over and above’ 
any of the Tools stated criteria -> 
premixed, min overall wall 
thickness, increased efficiency 
(time, labour, rework) 



SPECIFICATION  
Wall, Floor & Tiling Finishes 
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Sample Specification on Brick Wall Plasterwork 
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Sample Specification – RC Render & Tiling Work 
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SPECIFICATIONS 

Standard Specification is organized based the following system: 

 BRICK WALL SYSTEM (Premixed/Site Mix solution) 

 BLOCK WALL SYSTEM 

 CONCRETE WALL SYSTEM 

 SOFFIT OF CEILING 

 TILING WORKS 

 FLOOR SCREED 

Specifying the right way 
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TYPE OF 

SYSTEM 

ILLUSTRATION 

OF THE 

SYSTEM 

SPECISL 

NOTE 



TILING WORK 
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Wrap up 



QUICKMIX DRY MORTAR IN A NUT SHELL 
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SKIM-COAT PLASTER 

FLOOR SCREED POLYMERIC COATING TILE ADHESIVE 



SELECTION GUIDE – WALL FINISHES 
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SELECTION GUIDE – SOFFIT OF CEILING 
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SELECTION GUIDE – TILING 
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