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Disclaimer/Course Evaluations

Oldcastle Architectural is a Registered Provider with the American 
Institute of Architects Continuing Education Systems. Credit earned 
upon completion of this program will be reported to CES Records 
for AIA members. Certificates of Completion for non-AIA members 
are available on request. This program is registered with the 
AIA/CES for continuing professional education. As such, it does not 
include content that may be deemed or construed to be an 
approval or endorsement by the AIA of any material of construction 
or any method or manner of handling, using, distributing or dealing 
in any material or product. Questions related to specific materials, 
methods and services will be addressed at the conclusion of this 
presentation. In order to maintain a high-quality learning 
experience for our members, a REQUIRED, course evaluation will be 
distributed and collected at the end of this education session.  
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WHO WEARE
The Masonry Association of Florida (MAF) is a not-for-profit trade  
association dedicated to expanding the market share of masonry  
construction in Florida. Masonry construction dominates the construction 
industry because of its adaptability to the Florida  climate. One of the most 
durable building products available,  masonry resists storms, termites and 
mold, while reducing energy  costs, maintenance and noise. The MAF is a 
coalition of Florida  masonry industry professionals who believe it's time to 
bring our  industrytogether.

THE MAFOFFERS

ÅProfessional Education (Architects, Engineers, Contractors & BuildingInspectors
ÅMasonry ApprenticeTraining
ÅTechnical Assistance through our Engineering Help Desk & TechnicalLibrary

ÅFor more:www.floridamasonry.com

Masonry Association of Florida 

http://www.floridamasonry.com/
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Masonry Education and Advocacy 

The Florida Concrete Masonry Education Council was created as a non-profit 
corporation under Rick Scott. Operating as a direct-support organization of the Dept. 
of Economic Opportunity.

Its directives include:

ÅPlan, implement and conduct programs of education in the field of concrete masonry

ÅDevelop and improve access to education for individuals seeking employment in the field of concrete masonry

ÅDevelop and implement outreach programs to ensure diversity among individuals trained in the programs

ÅCoordinate educational programs with national programs and programs of other states

ÅInform and educate the public about the sustainability and economic benefits of concrete masonry products

ÅDevelop, implement and monitor a system for the collection of self-imposed voluntary assessment on each 
concrete masonry unit produced and sold by the concrete manufacturers in the state

Florida Concrete Masonry 
Education Council
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Block Strong Initiative 

Designed to make sure everyone - consumer, construction 
professional and designer understand the vital link between 

quality building materials and the health and safety of people 
living and working in the homes and structures that they 

design and build. It also aids prospective homebuyers in their 
search for knowledge on the best products for their homes.

www.blockstrong.com

http://www.blockstrong.com/
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Quick Agenda

1. What is Mortar?

2. Sand Bulking

3. Mortar Designations and Strengths

4. Pre-Blended versus Field Batching



What is 
mortar?



WHAT IS MORTAR?

A mixture of cementitious materials, aggregates, water, with 
or without admixtures, that is used to construct unit masonry 
assemblages



WHAT IS THE ROLE OF MORTAR?

Does mortar keep units together or keep units apart?



WHAT GOES INTO MORTAR?

1. Cement
2. Lime
3. Sand 
4. Water
5. Admixtures

Portland Cement (C 150)

Masonry Cement (C 91), or 

Mortar Cement (C 1329)

Å Compressive Strength   

Å Early Setting                  

Å Bond Strength         

Å Durability 

Å Shrinkage

Hydrated Lime (C 207)

ÅWorkability

ÅWater Retentivity

Å Late Strength

Å AutogenousHealing

Masonry Sand (C 144)

Å Bulk and Body

Å Yield

Å Strength

Å Shrinkage Resistance

Water

Å Clean

Å Potable

Admixtures

Å Pigments

Å Polymers

ÅWater Repellents

Å Accelerators/Retarders



Sand!



How does sand affect the quality or consistency of mortar?

Sand Bulking!



The Sand Bulking Curve

Moisture Content of Masonry Sand Typically Ranges Between 4-12%



Selecting 
and 

Specifying 
Mortar



ASTM C270 ςACI 530



aƻǊǘŀǊ ǎŜƭŜŎǘƛƻƴ Ƙŀǎ ǘǿƻ ōŀǎƛŎ ǇŀǊǘǎΧ

Other Factors: I.R.A. of Unit, Seismic Zone, Climate

Plastic Mortar Hardened Mortars

ω Workability

ω Flow

ω Water Retentivity ςά.ƻŀǊŘ [ƛŦŜέ

ω Cohesion

ω Stiffening Characteristics ςά¢ƻƻƭƛƴƎ 
¢ƛƳŜǎέ

ω Bond ςάLƴǘƛƳŀŎȅέ ςά9ȄǘŜƴǘέ ς
ά5ǳǊŀōƛƭƛǘȅέ

ω Freeze ςThaw Durability

ω Compressive Strength



What are the ASTM C270 mortar designations and how were they determined?

M A S O N W O R K

Strongest Weakest



ASTM C 270 SELECTION GUIDE FOR MORTAR



ASTM C 270 PROPORTION SPECIFICATION:



Is ASTM C270 Table 2 prepared mortar really proportioned by strict 
volume controls? 



ASTM C 270 PROPERTY SPECIFICATION:



Mortar 
Strength



Does the compressive strength of a mortar cube represent the strength of the 
mortar in the wall?

NO!

The mortar in the wall will be MUCH stronger than the tested strength of the cube 
due to water absorption and its aspect ratio (L x H).



ASTM C 780 Testing: 
Standard Test Method for Preconstruction and Construction Evaluation of Mortars for

Plain and Reinforced Unit Masonry



Water

Air

Strength

Type



Steps to selecting masonry mortar.

Through a preconstruction evaluation:

1. Selecting and analyze masonry units for the project.

2. {ǇŜŎƛŦȅ ŀƴ !{¢a /нтл άtǊƻǇŜǊǘȅ {ǇŜŎέ ƳƻǊǘŀǊ ǘƻ ƳŀǘŎƘ 
units.

3. Request laboratory certified test results!

4. Specify CONSISTENT mortar materials, pigments and mixing 
procedures.

5. Construct a sample panel. WASH IT. LET IT CURE 7 DAYS.

6. Perform ASTM C780 (field test) BEFORE construction. Use 
same materials in panel for construction!

7. Always request a COMPLETE submittal package.



Side Note:  

ASTM C1714
Standard 
Specification 
for
Preblended
Dry Mortar 
Mix for Unit 
Masonry

Still meets ASTM C270
Still requires the same testing



Masonry mortar is a poorly understood 
ōǳƛƭŘƛƴƎ ƳŀǘŜǊƛŀƭΣ ȅŜǘ ƛǘ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ŀ ǿŀƭƭΩǎ 
structural integrity and aesthetic value. 

Specifications are often misunderstood and 
quality assurance tests are frequently applied 
incorrectly.

REMEMBER: What YOU specify is what YOU get.



Polling Questions

Type S Mortar is recommended 
for CMU construction and Type N 
Mortar for Brickwork.

A. True

B. False

Is it possible to fail the ASTM 780 
test for field mortar?

A. Yes

B. No



Polling Questions

Type S Mortar is recommended 
for CMU construction and Type N 
Mortar for Brickwork.

A. True

B. False

Is it possible to fail the ASTM 780 
test for field mortar?

A. Yes

B. No



Field Mix
Vs.
Pre-

Blended



Two ways to make mortar.



CƛŜƭŘ ƳƛȄŜŘ ƳƻǊǘŀǊΧ

Twisting and Turning

Heavy Lifting

bƻǘ ǘƻ ƳŜƴǘƛƻƴ ǘƘŜ ƛƴŜȄŀŎǘ άǎŎƛŜƴŎŜέ ƻŦ ƳŀƪƛƴƎ 
quality mortar by guessing volume.





Two ways to make mortar.





Factory Pre-blended mortar:

Å Locally Processed Aggregates

Å Gradation Quality Control

Å Aggregates Dried to < .5% Moisture

Å Stored in Silos Along with Cementitious Components

Å Individually Weighed Raw Materials

Å Computer Controlled

Å Each Product is Completely Blended for Optimal Consistency

Å Packaged from 80lbs and 3000lbs

Å Batch Tags on Every Pallet



LǘΩǎ !ƭƭ 
About 

Consistency





How do you want your colors made?

By handé By factoryé



Eliminate contamination

When field batchingé

Å Soluble salts

Å Dirt mixed into the sand

When preblendedé


