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Mortar Testing for Quality Assurance: Best Practices 

The Basic Test

1. Take a sample of wet mortar

and one of sand. 

2. Place samples of mortar into

two jars of alcohol. (Alcohol

stops cement hydration.) Place

sand into a different jar or a

plastic bag.

3. Agitate the mortar jars to mix

the alcohol throughout the

sample, breaking up the

cement and sand. 

4. For mortar jar #1, the alcohol

is burned off in the lab, and

the remaining material is 

oven dried to determine the

water content.

5. For mortar jar #2 and jar #3

with sand, wet sieve each

sample (see Fig. 2). 

For the mortar sample, the

finer materials are assumed to

represent the cementitious

materials and are washed

through a sieve to leave the

sand particles behind. The

sand sample allows for a cor-

rection of fine particles.

6. Weigh the sample in various conditions: wet, oven dried, after removal 

of alcohol. This allows the determination of weight of the dry mortar and 

dry aggregates. 

7. Calculate the mortar aggregate ratio. A simple ratio of sand to cement 

should give something very close to the mortar proportions originally 

chosen, such as 3:1. 

Recent research has led to some useful tips to improve this test method. The research

systematically looked at seven aspects of the test: alcohol concentration, age of

mortar at testing, size of the mortar sample, how the sample was dried, time of

testing, whether or not the sample was agitated in the jar, and either flaming the

sample to burn off deleterious materials or washing it through a sieve to remove

the alcohol.
continued on page 4

Masonry walls are designed and built every day.

Though masonry is a proven construction method,

and one of the oldest, specifiers are still faced 

with the same challenge: how do you call out a

mortar and then verify that you are getting what 

you asked for? 

Quality control and quality assurance (QC/QA) are

very important activities in construction (see Fig. 1).

Following design of a structure, QC/QA is the last

link in the chain to assure that buildings and other

structures will support the loads to which they are

subjected. Masonry mortars are unique. They are

mixed on site according to materials specified by the

designer,* but weather conditions and other environ-

mental factors can influence the resulting product.

Assuring Quality of Mortar

While visual observation of the batching process is

important, it is not practical or necessary for an

inspector to watch the proportioning of every batch.

One thing that can be done—with quick results—is

sample the fresh mortar as mixed and calculate how

much sand it contains relative to cement. As long 

as the individual ingredients all meet their own 

standards, the only thing to check to assure mortar

quality is its proportions. This is exactly what the

mortar aggregate ratio does and the process is

described in ASTM C 780.

ASTM C 780, Standard Test Method for Preconstruction

and Construction Evaluation of Mortars for Plain and

Reinforced Unit Masonry, contains guidance for 

testing masonry mortars. The mortar aggregate ratio,

Annex 4, entails sampling the fresh mortar as mixed,

then separating the materials and calculating how

much sand it contains relative to cement. (In order to

calculate the M-A ratio, it’s also necessary to run the

mortar water content test, Annex A5, in conjunction

with the M-A test.) 

*In North America, specifiers look to two documents to help
them develop mortars:

ASTM C 270, Standard Specification for Mortar for Unit
Masonry (United States)

CSA A179, Mortar and Grout for Unit Masonry (Canada)

Fig. 1. In the mortar aggregate ratio test,

a quality control method for mortar, sam-

ples are placed into jars of alcohol to stop

cement hydration.

Fig. 2. Wet sieving over a number 100

sieve removes the fine mortar particles to

determine how much aggregate is con-

tained in the sample. Incidentally, a sand-

only sample is also tested this way to pro-

vide a correction factor.



MASONRY
Today

PL385.01M

Presort Standard 
US Postage 

PAID
Permit No. 155

Skokie, IL

ADDRESS SERVICE REQUESTED

© 2004 Portland Cement Association 
All rights reserved

Intended for decisionmakers associated with the design,
specification, management, and construction of masonry,
Masonry Today is published twice yearly by the Research
and Technical Services department of the Portland Cement
Association. Our purpose is to disseminate information
related to the use of masonry in construction, focusing on
the technical aspects of masonry design, materials, and con-
struction. If there are topics or ideas you would like to have
discussed in future issues, please let us know. Items from
this newsletter may be reprinted with prior permission.

Portland Cement Association (PCA) is a not-for-profit
organization and provides this publication solely for 
the continuing education of qualified professionals. 
THIS PUBLICATION SHOULD ONLY BE USED BY
QUALIFIED PROFESSIONALS who possess all required
license(s), who are competent to evaluate the significance
and limitations of the information provided herein, and
who accept total responsibility for the application of this
information. OTHER READERS SHOULD OBTAIN
ASSISTANCE FROM A QUALIFIED PROFESSIONAL
BEFORE PROCEEDING.

PCA and its members make no express or implied war-
ranty in connection with this publication or any informa-
tion contained herein. In particular, no warranty is made
of merchantability or fitness for a particular purpose. PCA
and its members disclaim any product liability (including
without limitation any strict liability in tort) in connection
with this publication or any information contained herein.

Direct all correspondence to:

Jamie Farny, Editor
jfarny@cement.org

The Results

Three variables had a strong effect on the test results: 

• test sample within four hours

• use a 500-g sample

• thoroughly agitate the jar with the sample and alcohol

Most important, the testing time should be kept to within four hours. As the 

sample sits, cement continues to hydrate, and lumps can form. This causes

cement particles to be retained on the 100 seive, which will give a result that

indicates that more coarse particles are present, leading to a false M-A ratio.

The second most influential factor was sample size. Although it is possible to

take anywhere from 500 g to 700 g, the smaller sample yielded more accurate

results. The reason is the same as for the previous factor: less hydration takes

place in the smaller sample because the alcohol can be mixed through it 

more thoroughly.

The third most important factor was agitation of the sample in the alcohol jar.

The reason is the same as for the other two. Unwanted hydration is prevented.

Less important factors were the way the sample was dried (hot plates don’t work

quite as well as ovens) and the age of the mortar at time of testing (it’s better to

sample fresh mortar than older mortar).

Ongoing work in the ASTM committees that oversee this standard will bring about

modifications to make the test the best that it can be, assuring inspectors and

building owners that their mortars are just what they wanted. Rather than waiting

for the standard to be updated, instituting these slight modifications right away is 

a way to remain in conformance with the test and assure the best results possible.

For more information about the research project, see PCA SN2767, Ruggedness

Testing of the Mortar Aggregate Ratio Procedure.
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