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Jeff O’Leary 

Jeff has worked in concrete materials, primarily 
production and testing, for over 40 years.  Upon 
graduation from Purdue in 1983, joined on with national 
construction materials supplier Florida Rock Industries.  
Employed as Director of Technical Services from 1988 to 
2017, responsible for ready-mixed concrete, prestress, 
precast, masonry units, and circuitously cementitious 
materials and aggregates.

After subsequent progressions from Florida Rock 
Industries to Argos, Jeff moved from large corporate 
employment to work with regional supplier A-1 Block 
Corp.

Throughout his career, Jeff remained involved with various 
trade organizations, such as ASTM, ACI, NRMCA, ASCE, 
FDOT, FCPA, MAF and CMEC, as well as serving on 
various committees of these organizations.



“… gaps between 
blocks are filled with 
mortar consisting of a 
gypsum-based matrix 
and aggregate 
particles …”



Adobe “brick” and mortar consisting of slaked lime, sand and cactus juice.
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Mortar & Grout ASTMs

REFERENCE BAR – LOOK HERE IF YOU’RE LOST

• ASTM C 270 Specification for Mortar

• ASTM C 144 Specification for Aggregate

• ASTM C 780 Preconstruction & Construction 
Evaluation of Mortars

• ASTM C 476 Specification for Grout

• ASTM C 1019 Test Method for Grout



American Society for Testing & 
Materials

Non-profit organization which 
maintains 12,000 voluntary standards 
with 150 main committees

+30,000 Members are producers, 
users, general interest (academia, 
government, etc.) & consumers

Develop primarily specifications & 
test methods

ASTM INTERNATIONAL



MORTARS



What is the volume (%) of mortar which makes up a 
wall of  8” x 8” x 16” concrete masonry units?



A very small, 
but very 

important



What does 
MORTAR 
do in a wall?



MORTAR

• Bonds the units together
• Seals against the weather
• Compensates for size 

variations (C-90 allows +/-
1/8” variations in 
dimensions)

• Adds architectural 
qualities

• Accommodates small 
movements



• Plastic - “wet” phase which is most scrutinized by the 
masons.

• Hardened - phase which has typically been most 
important to specifiers.

• Must have proper plastic properties to achieve proper 
hardened properties!

MORTAR EXISTS IN 2 PHASES:



• Workability - most important but hardest to 
quantify (trust the mason)

• Adhesion - adhere to trowel & units

• Consistency - uniformity & degree of firmness

• Water retention - must stay plastic while in contact 
with units to place and adjust

• Board life - must not allow stiffening too soon

• Hydration – not allow too much water loss

DESIRED PROPERTIES OF 
PLASTIC MORTAR:



• Bond – most important, bond together

• Appearance – consistent

• Durability – dense, freeze

• Strength – COMPRESSIVE strength vs. BOND 
strength

The classification of mortars has its roots with 
compressive strength!

DESIRED PROPERTIES OF 
HARDENED MORTAR:



HOW DO WE CLASSIFY 

MORTARS?

M - 2500 psi

A
S - 1800 psi

O
N - 750 psi

W
O - 350 psi

R
K - 75 psi



A. 2500 psi

B. 1800 psi

C. 750 psi

D. What ever is specified

WHAT IS THE REQUIRED STRENGTH 

FOR MORTAR WHEN TESTED ON 

THE JOBSITE:



ASTM C 270 - Standard 
Specification for

Mortar for Unit Masonry



ASTM C 270ASTM C 270

Standard Specification for
Mortar for Unit Masonry

C270 qualifies the mortar proportions – either by

recipe or as a result of testing in a laboratory.

When the C 270 process is complete, only the raw

material proportions (cement, sand, etc) and material

sources (source of cement, sand, etc) are established

for the manufacturing of mortar on the jobsite.  While

a strength level is referenced within C 270, it is not used

beyond the qualification of the mortar by C 270.

ASTM C 270  Mortar



Designation: C 270 – 14aDesignation: C 270 – 14a

Standard Specification for

Mortar for Unit Masonry

1. Scope – what C 270 is all about.

2. Referenced Documents – other standards used in C 270.

3. Specification Limitations – how to not be stupid.

4. Materials – raw materials need to be acceptable.

5. Requirements – the heart of C 270.

6. Test Method – pre-qualification of materials only.

7. Construction Practices – do’s & don’ts for the field.

8. Quality Assurance – how to not be more stupid.

X1. Selection & Use of Mortar for Unit Masonry – great stuff, lets start here!

ASTM C 270  Mortar



(Nonmandatory Information)

X1. SELECTION AND USE OF MORTAR FOR UNIT 
MASONRY

X1.3  Function:

X1.3.1  The primary purpose of mortar in masonry is to bond
masonry units into an assemblage which acts as an integral 
element having desired functional performance 
characteristics.

SECTION & 
PAGE INFO

ASTM C 270  Mortar | Page 6

C 270 - APPENDIXES
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ASTM  C 270
X1.3.2  Because Portland cement concretes and masonry mortars 

contain some of the same principal ingredients, it is often erroneously 
assumed that good concrete practice is also good mortar practice.  
Realistically, mortars differ from concrete in working consistencies, in 
methods of placement and in the curing environment.  Masonry mortar 
is commonly used to bind masonry units into a single structural 
element, while concrete is usually a structural element in itself.

X1.3.3  A major distinction between the two materials is illustrated by 
the manner in which they are handled during construction.  Concrete is 
usually placed in nonabsorbent metal or wooden forms or otherwise 
treated so that most of the water will be retained.  Mortar is usually 
placed between absorbent masonry units, and as soon as contact is 
made the mortar loses water to the units.  Compressive strength is a 
prime consideration in concrete, but it is only one of several important 
factors in mortar.



ASTM C 270  Mortar



X1.5  Plastic Mortars:

X1.5.1  Workability - Workability is the most important 
property of plastic mortar.  Workable mortar can be spread easily 
with a trowel into the separations and crevices of the masonry unit.

Workability is a combination of several properties, including 
plasticity, consistency, cohesion, and adhesion, which have defied 
exact laboratory measurement.

ASTM C 270  Mortar | Page 6
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X1.6  Hardened Mortars:

X1.6.1  Bond - Bond is probably the most important single 
physical property of hardened mortar.  …  Bond actually has 
three facets; strength, extent and durability.  Because many variables 
affect bond, it is difficult to devise a single laboratory test . . .

X1.6.3  Compressive Strength - The compressive strength of mortar 
is sometimes used as a principal criterion for selecting mortar type, 
since compressive strength is relatively easy to measure . . .\

WHAT IS THIS BOND THING?



ASTM C 270  Mortar | Page 7-8ASTM C 270  Mortar | Page 7-8ASTM C 270  Mortar



PCA                                          
MASONRY INFORMATION

Masonry Mortars

“There is a distinct relationship between mortar flow 
(water content) and bond strength.  For all mortars, bond 
strength increases as water content increases, within 
reasonable limits.  The optimum bond strength is 
obtained by using a mortar with the highest water 
content compatible with workability, even though 
mortar compressive strength may decrease.”

ASTM C 270  Mortar | Page 7-8ASTM C 270  Mortar | Page 7-8ASTM C 270  Mortar



REMEMBER

To achieve good bond,  you must have good workability.

To achieve good workability, you must have sufficient 
water.



X1.10  Summary:

X1.10.2  Bond is probably the most important single property of a 
conventional mortar.

X1.10.3  Table X1.1 is a general guide for the selection of mortar type 
for various masonry wall construction.

ASTM C 270  Mortar | Page 12



Table X1.1 Guide for the Selection of Masonry MortarsTable X1.1 Guide for the Selection of Masonry Mortars
Mortar Type

Location Building Segment Recommended Alternative

Exterior load-bearing wall N S or M

non-load bearing wall O N or S

parapet wall N S

foundation wall, retaining S M or N

wall, manholes, sewers,

pavements, walks & patios

Interior load-bearing wall N S or M

non-bearing partitions O N

ASTM C 270  Mortar | Page 11



The National Institute of Standards and Technology (NIST) showed 
that arbitrarily increasing the strength of the mortar, over that 

required, does not increase the strength of the wall:

ASTM C 270  Mortar 

Mortar increase = 100%

Wall increase = 7%
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Designation: C 270 – 14aDesignation: C 270 – 14a

Standard Specification for

Mortar for Unit Masonry

1. Scope – what C 270 is all about.

2. Referenced Documents – other standards used in C 270.

3. Specification Limitations – how to not be stupid.

4. Materials – raw materials need to be acceptable or else.

5. Requirements – the heart of C 270.

6. Laboratory Testing – for pre-qualification of materials only.

7. Construction Practices – do’s & don’ts for the field.

8. Quality Assurance – how to not be more stupid.

X1. Selection & Use of Mortar for Unit Masonry  √

ASTM C 270  Mortar



Designation: C 270 – 14aDesignation: C 270 – 14a

Standard Specification for
Mortar for Unit Masonry

1. Scope

1.1 This specification covers mortars for use in the 
construction of non-reinforced and reinforced unit 
masonry structures.  Four types of mortar are covered in 
each of two alternative specifications: (1) proportion
specifications and (2) property specifications

ASTM C 270  Mortar | Page 1



Proportion:   “recipe” detailing the materials to be used and 
their proportions.  No preliminary lab testing to be done – just 
start building.

Property:   how the mortar is to perform – based on tests 
performed in the laboratory only! Prove your mortar will work.

1.3  When neither proportion or property specifications 
are specified, the proportion specifications shall govern, 
unless ...

ASTM C 270  Mortar | Page 1



3. Specification Limitations

Specification C 270 is not a specification to determine mortar 
strengths through field testing.

3.2  Property specifications requirements in Table 1 shall not be 
used to evaluate construction site produced mortars,

3.3  The compressive strength values resulting from field tested 
mortars do not represent the compressive strength of mortar as tested 
in the laboratory nor that of the mortar in the wall.  Physical 
properties of field sampled mortar shall not be used to determine 
compliance to this specification and are not intended as criteria to 
determine the acceptance or rejection of the mortar.

3. Specification Limitations

Specification C 270 is not a specification to determine mortar 
strengths through field testing.

3.2  Property specifications requirements in Table 1 shall not be 
used to evaluate construction site produced mortars,

3.3  The compressive strength values resulting from field tested 
mortars do not represent the compressive strength of mortar as tested 
in the laboratory nor that of the mortar in the wall.  Physical 
properties of field sampled mortar shall not be used to determine 
compliance to this specification and are not intended as criteria to 
determine the acceptance or rejection of the mortar.

ASTM C 270  Mortar | Page 2



Water Content: low high low

Flow: low high low

Comp. Strength: high low ~high

C 780 Wall  C 270
Field (mason) Lab  

or (no test 
available)

110
+110

~110

Mixer Type:

Flow (fluidity):

Test Specimen:

ASTM C 270  Mortar



4.  Materials4.  Materials

4.1.1  Cementitious Materials:

4.1.1.1   Portland Cement - ASTM C 150

4.1.1.2   Blended Cements - ASTM C 595

4.1.1.3   Blended Cements - ASTM C 1157

4.1.1.4   Slag Cement - ASTM C 595

4.1.1.5   Masonry Cement - ASTM C 91

4.1.1.6   Mortar Cement - ASTM C 1329

4.1.1.7   Quicklime

4.1.1.8   Hydrated Lime - ASTM C 207

Typically: Masonry Cement

Portland Cement + Hydrated Lime

There is little 
difference 
between these 
two –
chemically or 
physically.

Each material must 
meet a standard

ASTM C 270  Mortar | Page 2



4.  Materials4.  Materials

4.1.2  Aggregates - ASTM C 144

Let’s look at ASTM C 144 (next standard after C 270).

ASTM C 270  Mortar | Page 2



ASTM C 144 - Specification 
for Aggregate for 
Masonry Mortar



Designation: C 144 - 11

Standard Specification for
Aggregate for Masonry Mortar

4.1  Aggregate for use in masonry mortar shall be graded within the following 
limits, …

Percent Passing

Sieve Size Natural Manufactured

4.75 mm (No. 4) 100 100

2.36 mm (No. 8) 95-100 95-100

1.18 mm (No. 16) 70-100 70-100

600  µm (No. 30) 40-75 40-75

300  µm (No. 50) 10-35 20-40

150  µm (No. 100) 2-15 10-25

75    µm (No. 200) 0-5 0-10

ASTM C 144 | Page 1



ASTM C 144



Designation: C 144 - 11Designation: C 144 - 11

Standard Specification for
Aggregate for Masonry Mortar

4.4   When an aggregate fails the gradation limits of 4.1 & 4.2, it 
may by used provided the mortar can be prepared to comply with the 
aggregate ratio, water retention and compressive strength 
requirements of the property specifications of C 270.   

ASTM C 144 | Pages 1-2



ASTM C 270 - Standard 
Specification for

Mortar for Unit Masonry



4.1.3  Water - Water shall be clean and free of the bad stuff.

4.1.4  Admixtures - Many different kinds!?  Take precaution with:

• Calcium chloride – corrosion of metals.

• Water-reducing – don’t we want water in the mortar?

• Retarding admixtures – if set retarded, too much water allowed 
to be absorbed by the block (leave the mortar), possibly not 
leaving enough for complete hydration.

ASTM C 270 | Page 2



5.  Requirements5.  Requirements

5.1  Unless . . .  Mortar of known higher strength shall 
not be indiscriminately substituted where a mortar type of 
anticipated lower strength is specified.

One thing we know about

mortar strength vs wall strength:

ASTM C 270 | Page 3



The National Institute of Standards and Technology (NIST) showed 
that arbitrarily increasing the strength of the mortar, over that 

required, does not increase the strength of the wall:
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Mortar increase = 100%

Wall increase = 7%



Now let’s move on to the heart of ASTM C 270:

5.2  Property Specifications – Table 1

&

5.3 Proportion Specifications – Table 2

ASTM C 270 | Page 3
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Table 1  Property Specification Requirements
Mortar Type Compressive Water Air Agg.

Strength Retention Content Ratio

Cement-Lime M 2500 psi 75 % 12 %

S 1800 psi 75 % 12 %

N 750 psi 75 % 14 %

Masonry Cement M 2500 psi 75 % 18 %

S 1800 psi 75 % 18 %

N 750 psi 75 % 20 %

Table 1  Property Specification Requirements
Mortar Type Compressive Water Air Agg.

Strength Retention Content Ratio

Cement-Lime M 2500 psi 75 % 12 %

S 1800 psi 75 % 12 %

N 750 psi 75 % 14 %

Masonry Cement M 2500 psi 75 % 18 %

S 1800 psi 75 % 18 %

N 750 psi 75 % 20 %

Not less 
than 2 ¼ 
and not 
more than 
3 ½ times 
the sum of 
the volume 
of cement.

Not less 
than 2 ¼ 
and not 
more than 
3 ½ times 
the sum of 
the volume 
of cement.

Table 1  Property Specification Requirements
Mortar Type Compressive Water Air Agg.

Strength Retention Content Ratio

Cement-Lime M 2500 psi 75 % 12 %

S 1800 psi 75 % 12 %

N 750 psi 75 % 14 %

Masonry Cement M 2500 psi 75 % 18 %

S 1800 psi 75 % 18 %

N 750 psi 75 % 20 %

Not less 
than 2 ¼ 
and not 
more than 
3 ½ times 
the sum of 
the volume 
of cement.



Table 2 Proportion Specification Requirements

Proportions by Volume (1 unit = 1 cf)

Mortar Type Cem. Masonry Cement Lime Agg. Ratio
M S N

Cement-Lime M 1 … … … 1/4

S 1 … … … 1/4-1/2

N 1 … … … 1/2-1 1/4

Masonry Cem. M 1 … … 1 …

M … 1 … … ...

S 1/2 … … 1 …

S … … 1 … ...

Not less 
than 2 ¼ 
and not 
more than 
3 times 
the sum of 
the 
volume of 
cement.

ASTM C 270 | Page 3



Note 5 - The required properties of the mortar in Table 1 are for 
laboratory prepared mortar mixed with a quantity of water to produce a 
flow of 110 +/- 5%.  This quantity of water is not sufficient to produce a 
mortar with a workable consistency suitable for laying masonry units in 
the field.  Mortar for use in the field must be mixed with the maximum 
amount of water, consistent with workability, in order to provide 
sufficient water to satisfy the initial rate of absorption (suction) of the 
masonry units.

The properties of laboratory prepared mortar at a flow of 110 +/- 5, as 
required by this specification, are intended to approximate the flow and 
properties of field prepared mortar after it has been placed in use and the 
suction of the masonry units has been satisfied.  The properties of field 
prepared mortar mixed with the greater quantity of water, prior to being 
placed in contact with the masonry units, will differ from the property 
requirements in Table 2.  Therefore, the property requirements in Table 2 
cannot be used as requirements for quality control of field prepared 
mortar.

ASTM C 270 | Page 3



What is FLOW of mortar?

110% of original 
diameter

˃110% of original 
diameter



Water Content: low high low

Flow: low high low

Comp. Strength: high low ~high

C 780 Wall  C 270
Field (mason) Lab  

or (no test 
available)

110
+110

~110

Mixer Type:

Flow 
(fluidity):

Test Specimen:

similar

ASTM C 270 



6.  Test Methods
6.2  Mixing of Mortars

ASTM C 270 | Page 4 



Start with the flow test . . . . .

vacuum/suction . . . flow test again.

6.3  WATER RETENTION



6.4  AIR CONTENT

CAST IN 
PRECISE MEASURE 

WEIGH CALCULATE



6.5  COMPRESSIVE STRENGTH

THE MOLDS 
CASTING 

SPECIMENS TESTING



7. Construction 
Practices

7.1  Storage of 
Materials

Where is the water 
source?

Cement protected?

ASTM C 270 | Page 5 



7.2  MEASUREMENT OF MATERIALS

1 CF MEASURE USED FOR 
EVERY BATCH?

CALIBRATE DAILY.





7.3   Mixing Mortars - All cementitious materials and 
aggregate shall be mixed between 3 and 5 minutes in a 
mechanical batch mixer . . .

7.4   Tempering Mortars - Mortars that have stiffened 
shall be retempered by adding water as frequently as 
needed . . .up to 2 1/2 hrs after mixing.

ASTM C 270 | Page 5 





7.5   Climatic Conditions
- Pay attention to cold 
weather & hot 
weather.  Hot weather 
causes the mortar to:

• use more water;

• set faster;

• require more 
retempering.

Keep ingredients cool 
by shading and 
dampen only the 
masonry in the wall.



8.  Quality Assurance

8.1   Compliance to this specification is verified by 
confirming that the materials used are as specified, meet 
the requirements as given in Section 2.1, and added to 
the mixer in the proper proportions.  Proportions of 
materials are verified by one of the following:

8.1.1 Observe mixing operations for correct 
proportioning

8.1.2 Use C 780, Annex 4, Mortar Aggregate 
Ratio test to determine proportions

ASTM C 270 | Page 5 



8.  Quality Assurance

8.3   Test method C 780 is suitable for the evaluation of 
masonry mortars in the field.  However, due to the 
procedural differences between Specification C 270 and 
C 780, the compressive strength values resulting from 
field sampled mortars are not required nor expected to 
meet the compressive strength requirements of the 
property specification of Specification C 270, nor do 
they represent the compressive strength of the mortar in 
the wall.

ASTM C 270 | Page 5 



A. 2500 psi
B. 1800 psi
C. 750 psi
D. What ever is specified
E. None of the above.

WHAT  IS THE REQUIRED STRENGTH FOR 

MORTAR ON THE JOBSITE:



• Most important properties - workability and bond.

• Proportion (recipe)  vs  property (performance).

• Aggregate not meeting C 144 gradation can be used, 
if meet property specification.

• Property requirements of Table 2 not required of field mortar.

• Field practice:

• “Calibrate” shovel daily.

• Mix mortar for 3 - 5 minutes.

• Re-temper as needed, up to 2 1/2 hrs.

REVIEW OF ASTM C 270








ASTM SPECIFICATIONS



ASTM C 780 – Test Method 
for Preconstruction and 

Construction Evaluation of 
Mortars for Plain and 

Reinforced Unit Masonry



Designation C 780 – 20

Standard Test Method for Preconstruction and 
Construction Evaluation of Mortars ...

INTRODUCTION

… No attempt is made to claim or substantiate specific correlations 
between the measured properties and mortar performance in the 
masonry.  However, data from these test methods can be combined 
with other information to formulate judgements about the quality of 
the masonry.

ASTM C 780 | Page 1



1.   Scope

1.4   The test results obtained under this test method are not
required to meet the minimum compressive values in accordance 
with the property specifications in Specification C 270.

C 270 - Laboratory

C 780 - Construction site

ASTM C 780 | Page 1



4.  Summary of Test Method

4.3   The following test methods may be singly or collectively 
incorporated into the testing to establish mortar composition, …

4.3.1   Annex A1 - Consistency by Cone Penetration ...

4.3.2   Annex A2 - Consistency Retention ...

4.3.3   Annex A3 - Initial Consistency and Consistency 

4.3.4   Annex A4 - Mortar Aggregate Ratio Test Method

4.3.5   Annex A5 - Mortar Air Content Test Method

4.3.6   Annex A6 - Compressive Strength of Molded Cylinders …

Which one(s) should we use?

ASTM C 780 | Page 2



4.3.6   Annex A6 - Compressive Strength of Molded Masonry 
Mortar Cylinders and Cubes

If we want to know the strength of the mortar in the wall, do 
these nonabsorbent molds give us that information?  What 
about a cylinder that is twice as tall as it is wide, is this 
different than the mortar in the wall?

Let’s look at the problems with A7:

ASTM C 780 | Page 2



Water Content: low high low

Flow: low high low

Comp. Strength: high low ~high

C 780 Wall  C 270
Field (mason) Lab  

or

110
+110

~110

Mixer Type:

Flow (fluidity):

Test Specimen:

ASTM C 780



LET’S LOOK AT WHAT SOME OF THE 
EXPERTS SAY:

Q. As an architect, I would like to be able to 
perform quality control checks on the 
mortar…what can I do to evaluate the mortar that 
will give me timely results and be less dependent 
on method of fabrication and curing?

A. The best way is to watch all of the mortar 
being mixed.  An alternate approach would be to 
determine the mortar aggregate ratio.

ASTM C 780 Mortar



4.  Summary of Test Method

4.3   The following test methods may be singly or collectively 
incorporated into the testing to establish mortar composition, …

4.3.1   Annex A1 - Consistency by Cone Penetration ...

4.3.2   Annex A2 - Consistency Retention ...

4.3.3   Annex A3 - Initial Consistency and Consistency 

4.3.4   Annex A4 - Mortar Aggregate Ratio Test Method

4.3.5   Annex A5 - Mortar Air Content Test Method

4.3.6   Annex A6 - Compressive Strength of Molded Cylinders …

ASTM C 780 | Page 2



4.3.4  Annex A4 - Mortar Aggregate Ratio Test Method

It is simple, inexpensive and you get the results within 1 day!

ASTM C 780 | Page 2



6.  Test Method Limitations

6.3   There is no ASTM standard method for 
measuring the composition or physical properties of 
hardened mortars removed from a structure.

6.  Test Method Limitations

6.3   There is no ASTM standard method for 
measuring the composition or physical properties of 
hardened mortars removed from a structure.

ASTM C 780 | Page 4



SOME GOOD 
LITERATURE 
ON FIELD 
TESTING 
MORTARS.








ASTM SPECIFICATIONS





ASTM C 1586 – Standard
Guide for Quality
Assurance of Mortars



Designation C 1586 - 20

Standard Guide for
Quality Assurance of Mortars

1. Scope

1.1 This document provides guidance regarding the proper use 
of specification C 270 and Test Method C 780 for evaluating
masonry mortar produced in the laboratory and at the 
construction site.

4. Specifying Masonry Mortar (C 270 to specify, establish 
materials & proportions - not evaluate during construction)

5. Quality Assurance of Masonry Mortar (C 780 to test during 
construction and evaluate - not pass/fail based on C 270)

ASTM C 1586 | Pages 1-2



Designation C 1586 - 20

ASTM C 1586 | Page 3









ASTM SPECIFICATIONS





ASTM C 476 -
Specification for Grout



GROUTSGROUTS



ASTM C 476  GROUT | Page 1

Designation: C 476 - 19

Standard Specification for Grout for Masonry

1. Scope

1.1  Proportion vs Strength (property)

3. Materials

3.1  Typical materials (ready-mix producers already have)

• Cementitious Materials

• Aggregates

• Admixtures

• etc.



4. Grout Type and Proportions

4.1  Type – Grout type shall be specified as fine or coarse.

4.2  Proportions of Ingredients – Grout proportions shall be 
determined by one of the following methods:

4.2.1  Conventional Grout

4.2.1.1  Table 1 (proportions)

4.2.1.2  Specified Compressive Strength (property):

• slump shall be 8 to 11 in. (using ASTM C 143)

• minimum strength shall be 2000 psi at 28 days

• tested in accordance with ASTM C 1019

ASTM C 476  GROUT | Page 2



TABLE 1 Grout Proportions by Volume

Type Parts by Volume

Cement Lime Fine Agg Coarse Agg

Fine 1 0 - 1/10 2 1/4 - 3 x cem.

Coarse 1 0 - 1/10 2 1/4 - 3 x cem. 1 - 2 x cem.
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4. Grout Type and Proportions

4.1  Type – Grout type shall be specified as fine or coarse.

4.2  Proportions of Ingredients – Grout proportions shall be 
determined by the following method:

4.2.2  Self-consolidating Grout

4.2.2.1  Specified Compressive Strength:

• slump flow shall be 24 to 30 in. (using ASTM C 1611)

• Visual Stability Index ≤ 1

• minimum strength shall be 2000 psi at 28 days

• tested in accordance with ASTM C 1019

ASTM C 476  GROUT | Page 2



5. Measurement and Production

5.2.1   Materials Mixed at Job Site

5.2.1.1   Individual cementitious materials and aggregates stored at the job site shall be 
mixed in a mechanical mixer for a minimum of 5 min with sufficient water to achieve the 
desired consistency.
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Notice how “wet” the grout 
shall be when compared to 

concrete and mortar.  
It must get to the 

bottom of the cells!

Remember, the masonry units 
will absorb the 

“excess” water as it 
does with mortar!
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ASTM SPECIFICATIONS





ASTM C 1019 - Test 
Method for Grout
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Designation: C 1019 - 16

Standard Test Method for

Sampling and Testing Grout

3.  Significance and Use

3.1.1  During construction, grout is placed absorptive masonry units.  
Excess water must be removed from grout specimens in order to provide 
compressive strength test results more nearly indicative of the grout 
strength in the wall. In this test method, molds are made from masonry 
units having the same absorption and moisture content characteristics as 
those being used in the construction.



4. Apparatus

4.4   Nonabsorbent Blocks - provide for 2:1 ratio & 3” min width (within 5% tolerance).
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5. Test Specimens

5.1  Widths are to be 3” min

5.2  Test at least three specimens 
at each age specified.

6.  Mold Construction

6.1.4   Line the masonry 
surfaces with thin permeable 
material.
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Why?



6.2  Alternative Methods

Note 7 - Alternative methods commonly used – but does not meet C 1019 or C 476:

- cores taken from filled cells – costly.

- cylinders /non-absorbent molds– absolutely not allowed!

- cardboard boxes – yields a “different result”, evaluates grout between batches.

- manufactured units
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9. Compressive Test Specimen

9.2  Fill mold in two equal-
depth layers:

• rod bottom layer through its 
depth 15 times

• slightly overfill mold

• rod second layer 
penetrating bottom layer ½”

• distribute all strokes over 
the cross section of the mold
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10. Transportation, Curing and Testing of the Specimens

10.1  Remove from molds at 24-48 hrs after casting

10.2  Place specimens in container within 30 min. and keep damp

10.3  Transport to lab within 8 hrs.

10.4  Specimens into laboratory curing within 8 hrs after removal
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Potential problems with this test method include:

- units unlevel when specimens cast

- specimen shape not correct

- capping difficult

UNITS UN-LEVEL POOR SHAPE SPECIAL CAPPING EQUIPMENT
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Are there any 
questions?
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