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Mortar Research

• Additives Chosen

• Tests Conducted

• Results and Further Work

Brick Cleaning

DPCs and Flashings

For Today



Mortar mixes are changing:

• More products on the market

• More cleaning chemicals available

• Different bricks with different properties

• Oxides and colour agents

• Sand quality

• Low carbon cements

Context



Our mortar testing project

Phase 1 – December

• 4 lime replacements/air entrainers tested

• 4 conditions:

• Recommended

• Underdosed

• Overdosed

• Overmixed

• 3 tests:
• Bond wrench (flexural strength)

• Scratch test (durability)

• Acid wash (cleaning)

Project Set Up



Why?

AS 3700 DTS:

• Covers select mixes

• Vague when it 

comes to additives



Why?

AS 3700 DTS:

• Mortar is required to 
be the correct 

durability

• It must also have 

adequate structural 
properties



Products Tested

+ Control mix (Natural Lime at 1:1:6)



Dosages

• 12 kg of grey general blended cement was used per mix 
(Builders Cement from Cement Australia)

• Yellow Brickies Sand from Bastian was used.

• 1:5 mixture (C:S) + additive for all mixes except control

• Natural lime was dosed 1:1:6 (C:L:S)



Set Up

• The testing was 
completed at TAFE 
Granville with the TAFE 
staff and Think Brick

• Walls constructed 27 
November

• Mixing took place over 
4 hours

• See ambient temp →
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Testing

• At 7 days, the walls were tested 
by Mahaffey Associates

• Bond Wrench

• Scratch Test

• The walls were then cleaned 
using HCl



Results



Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

Mortar Class Flexural Strength,
fsp (MPa)

Cleaning Difficulty

1

Lime Juice

Recommended 38 mL M4 0.205 Easy

2 Underdosed 19 mL M4 0.126 Easy

3 Overmixed 38 mL M3 0.073 Easy

4 Overdosed 57 mL M4 0.115 Easy

Lime Juice

• Achieved durability from scratch test

• Recommended dose just passed for mean strength

• Walls were easy to clean smears and dags



Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

Mortar Class Flexural Strength,
fsp (MPa)

Cleaning Difficulty

5

XLime

Recommended 48 g M3 0.286 Easy

6 Underdosed 24 g M3 0.208 Medium

7 Overmixed 48 g M4 0.442 Medium

8 Overdosed 72 g M4 0.395 Medium

XLime

• Achieved durability from scratch test

• All doses passed (underdosed not so great)

• Some difficulty cleaning but recommended dosage was okay



Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

Mortar Class Flexural Strength,
fsp (MPa)

Cleaning Difficulty

9

Liquid Lime

Recommended 24 mL M4 0.094 Easy

10 Underdosed 12 mL M4 0.137 Easy

11 Overmixed 24 mL M4 0.167 Easy

12 Overdosed 36 mL M4 0.072 Easy

Liquid Lime

• Achieved durability from scratch test

• 7-day results for strength not so great*

• Easy to clean smears and dags



Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

Mortar Class Flexural Strength,
fsp (MPa)

Cleaning Difficulty

13

Bycol Dark

Recommended 20 mL M3 0.221 Hard

14 Underdosed 10 mL M3 0.267 Hard

15 Overmixed 20 mL M4 0.239 Hard

16 Overdosed 30 mL M3 0.182 Hard

Bycol Dark

• Achieved durability from scratch test

• Overdosed did not pass for strength

• Very difficult to clean off relative to the other walls



Cleaning

Liquid Lime

Bycol

Natural Lime



What did it tell us?

• All mixes reached durability 
requirements with ease

• Some strength issues in liquid lime 
additive mixes

• Cleaning varied based on wall 
cleanliness

• Some issues with bricklaying quality

• Didn’t cover all chemicals

• Hot weather may have affected 
quality

• Sand and cement not as popular

Phase 2 - April

• No need for scratch test 

• Test at 7 and 28 days to determine 
effect on mortar strength

• Try cleaning the walls again to 
determine any relationship

• Site control with next testing

• Introduce Bycol Clear

• Try in cooler weather

• Use off-white cement and white sand



Phase 2

• Walls built outside

• Significantly cooler

• 7-day in-situ bond wrench test

• 28-day prism bond wrench test



Phase 2 Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

7-day Flexural

Strength (MPa)

28-day Flexural

Strength (MPa)

Cleaning 

1

Lime Juice

Recommended 38 mL 0.165 0.193 Medium
2 Underdosed 19 mL 0.173 0.197 Medium
3 Overdosed 38 mL 0.179 0.130 Easy
4 Overmixed 57 mL 0.120 0.141 Easy

• Did not achieve required strength, even after 28 days

• This may be due to workmanship issues or temperature

• Walls were fairly easy to clean

Lime Juice



Phase 2 Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

7-day Flexural

Strength (MPa)

28-day Flexural

Strength (MPa)

Cleaning 

5
XLime

Recommended 48 g 0.181 0.189 Medium
6 Underdosed 24 g 0.161 0.256 Hard
7 Overdosed 48 g 0.252 0.133 Easy

• Mixed bag of results (unconclusive)

• Walls were fairly easy to clean but underdosed was 

actually hard to clean

XLime



Phase 2 Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

7-day Flexural

Strength (MPa)

28-day Flexural

Strength (MPa)

Cleaning 

9

Liquid Lime

Recommended 24 mL 0.134 0.272 Medium
10 Underdosed 12 mL 0.179 0.330 Medium
11 Overdosed 24 mL 0.236 0.238 Hard
12 Overmixed 36 mL 0.210 0.246 Easy

• Far better 28-day test results

• Suggests curing may take longer

• Cleaning ease varied across the walls

Liquid Lime



Phase 2 Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

7-day Flexural

Strength (MPa)

28-day Flexural

Strength (MPa)

Cleaning 

17

Bycol Dark

Recommended 20 mL 0.216 0.208 Hard
18 Underdosed 10 mL 0.187 0.298 Hard
19 Overdosed 20 mL 0.221 0.204 Medium
20 Overmixed 30 mL 0.162 0.220 Medium

Bycol Dark

• 7-day test for recommended dose passed

• All 28-day test results passed

• Difficult to clean (aligned with previous results)



Phase 2 Results

Panel No. Lime Product Dosage Lime Quantity 

(per 12 kg 

cement)

7-day Flexural

Strength (MPa)

28-day Flexural

Strength (MPa)

Cleaning 

13

Bycol Clear

Recommended 20 mL 0.184 0.201 Hard
14 Underdosed 10 mL 0.238 0.300 Medium
15 Overdosed 20 mL 0.191 0.149 Medium
16 Overmixed 30 mL 0.161 0.206 Medium

Bycol Clear

• 7-day tests showed poor performance

• All 28-day test results passed except overdosed

• Underdosed was better

• Difficult to clean



Summary

• Results varied at 7 days, but liquid mixtures generally 

performed worse

• Overall, recommended and underdosed mixes 
performed best at 28 days

• Durability wasn’t an issue

• Off-white cement and white sand was harder to clean

• Control mix (1:1:6) was satisfactory in both tests

• Bycol was consistently the hardest to clean with HCl



Next Steps

• Test further configurations/products

• Undertake lab testing to determine if workmanship 

influences strength

• Use different testing equipment

• Determine most common cements/sands

• Continue to reference against a 1:1:6 control



▪ Run in collaboration with all Think Brick Australia 
members.

▪ Taught by a qualified brick cleaner Mike Stoboi.

▪ Free refresher courses for accredited cleaners.

▪ One- or two-day courses available.

▪ Theory and practical components.

Accredited Brick Cleaning Course
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Accredited Brick Cleaning Course

▪ Run in collaboration with all Think Brick Australia 
members.

▪ Taught by a qualified brick cleaner Mike Stoboi.
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▪ One- or two-day courses available.

▪ Theory and practical components.



Examples of course content:

Checking acid mixture 

quantities and ensuring site 

WHS procedures are 
followed. 



Examples of course content:

Spanish Imported Brick

Bottom 3 bricks on right hand 

side of wall washed with 

6000 kPa at 5 cm distance 

showing complete removal 

of brick face



Using Accredited Cleaners

▪ Access the full list 
through Think Brick 
Australia website

▪ Cleaners covered by 
the industry brick 
cleaning warranty.

▪ Can check their 
qualification date.
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through Think Brick 
Australia website
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the industry brick 
cleaning warranty.

▪ Can check their 
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DPCs and Flashing

A damp proof course (DPC) is a flexible sheet material 

designed to stop moisture from the ground migrating 

up through the bricks.

A flashing is a flexible sheet material designed to 

discharge moisture from inside the cavity to the outside.

Both DPCs and flashings can use the same material, and (in some cases) the same piece of flashing can serve as 

both the DPC and flashing.

FlashingDamp-Proof Course (DPC)



DPCs and Flashing

Definitions

Projection

Upturn
min. 150 mm
(AS 4773.2 Cl. 9.6.2.1)

Embedment

min. 25 mm (AS 4773.2 Cl. 9.6.2.1)

Weepholes 
required every 

1200 mm

must also be visible 

through render/paint

Render/PaintFace 

Brick

min. 20 mm wider than masonry
(AS 3700 Cl. 4.7.3)



DPCs and Flashing

The height of the DPC should not be less than:

• 150 mm above finished ground level,

• 75 mm (paved areas and where ground slopes),

• 50 mm (if protected by carport/verandah)

All masonry units and mortar below the lowest DPC is 
to be of the appropriate salt attack resistance grade 
and mortar class for the exposure condition.

Minimum Height Requirements

Render/PaintFace 

Brick



DPCs and Flashing

Cavity brickwork supported by strip footing. Bricks 

may extend below the natural ground level.

Separate flashings are used as DPC and cavity 

flashings.

Requirements:

• Cavity to be filled with mortar and graded 

away from the building.

• The DPC to extend full width of both brick 

leaves and be visible from the outside.

• The cavity flashing directs water externally 

and does not need to extend the full width.

• DPC height may be reduced as per

AS 4773.2 Clause 10.5.1(d) in the case of 

Class 1 buildings.

Scenario 1



DPCs and Flashing

Brick veneer on slab on ground where a 

singular piece of flashing acts as both 

cavity flashing and DPC.

Requirements:

• Flashing to extend the full width of 

the masonry, excess width can be 

turned down or cut flush.

• DPC height may be reduced as per 

AS 4773.2 Clause 10.5.1(d) in the 

case of Class 1 buildings.

Scenario 2



DPCs and Flashing

More Info?



Need more information?

• NCC Conformance

• Industry Sustainability

• Engineering Support

• Detail Drawings
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