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A brief background of masonry.

Beforewriting was invented, citiesin the Indusvalley and in Sumer (present Iraq) had
developed sophisticated masonry. The Sumerians built tall buildings seven stories high
with baked clay bricks (circa 4,000 BC). They werethe Biblical builders of theill-fated
tower of Babel, also built with masonry, which was a city situated 20 miles south of
present-day Baghdad. Further development of masonry wer e brought forth by the
Babylonians, Egyptians and ancient Chinese. Many of their structuresare still standing.

The Romans perfected the use of masonry with their bridges, aqueducts and their domes.
These domes (the Pantheon was the wor ld’ s lar gest until recently) were the extension of
their knowledge of the semi-circular arch expanded into three-dimensions made entirely
with masonry. It isinteresting to note that the Middle ageslost much of Rome’s
technology except for masonry. Brunelleschi®@ domein Florence for the Santa Maria di
Fiori church becametheworld’slargest dome, made entirely from masonry and built
without scaffolding!

Since prehistoric times up until the mid-1800s wood, stone and masonry werethe primary
building materials. However, by the late 1800s two new products had been developed:
structural steel and reinforced concrete. Masonry hastaken a secondary role ever since,
primarily becauseit isvery labor intensive, wall heights arelimited and their weight
required large and expensive foundations. A modern variant to the brick isthe concrete
masonry unit (CMU), which hasreduced the cost of masonry for residential construction.




During the later 20th century an improved “older” material became popular: steel
reinforced masonry. It provides a better structural support to weight ratio, with an
Improved resistance to severe weather.

Another new product isthe use of high strength mortars. These mortarsnot only were
capable of greater wall heights, but provided an improved resistance to the elements.

The masonry unitswere also improved, with high strength masonry units, which came
in a great variety of sizes, colors, textures and coatings, thereby providing an
improved architectural product.

Primary uses of masonry today.

Concrete masonry units (CMU) are commonly used for foundation walls of residential
units, aswell asfor the actual structural support walls (low rise) of retail malls,
hotels, schools and other commer cial projects. Many residencesin high wind areas
(like South Florida) prefer reinforced-CMU residences.

CMU arealso used asthe structural backup wallsfor non-structural exterior facings,
such as decor ative panels of glass, brick and stone. The exterior face becomethe
wear ing surface and provides an ar chitectural appear ance.









Reinforced structural CM U walls,









Both brick and decorative CM U walls.






The functions of mortars.

Mortars provide alevel and full bearing surface for masonry units, and thereby carry
the units irregular surfaceson a cushion of high strength material. The mortar also
provides a seal against water between the masonry units. Thisseal isa structural bond
that tiesall the unitsinto a single structural element (the wall).

Finally, the masonry units provide visual aesthetics of the building, which isusually the
most important consideration for the ar chitect and the owner of the building.

The unigueness of brick masonry.

- Brick masonry units are the most resistant masonry tofire.

- Bricksare small, easily hand held, easy to lay and flexible to adapt to difficult
geometries.

- Bricks are extremely durable. Sumerian bricks have survived for over 5,500 yearsin
structuresthat are still standing today.

- Bricksareresistant to weather, they do not rot, are not affected by insects, and never
need painting or maintenance.












Mortar’s ingredients.

1) Portland cement, same as used in concr ete; serves asthe bonding agent;

2) Hydrated lime, used to enhance the wor kability of the mix;

3) Sand, in a clean condition (not beach sand) and graded (different sizes);

4) Water, should be clean (that is, potable); and

5) Admixtures, which may be optional; they usually are used to make the mixture
mor e wor kable (easier to mix), or retardsthe setting time, or acceleratesthe setting
time, etc. These products comein a prepared package suitable for each sack of
cement. They also include color for different uses.

Pre-packaged mortars.

Pre-packaged mortarsareready to use, and require only adding water. They
commonly include the cement, sand and lime. They are offered with a variety of
colors (although grey isby far the most common). The curing of the mortar takes
place by hydration, which isa chemical reaction, and not by drying. As soon asthe
mix recelvesthe water, the chemical hydration starts, and the mortar can only be
plastic for re-tempering during 90 minutes. After 2 hoursit must be discarded.



Molding of bricks. Thereare several methodsto form bricks:

- The soft mud processisthe oldest (at least 5,500 yearsold). The moist clay is pressed
into wooden molds by hand (or today, by machines).

- Thedry press process, wherethedry clay is pressed into steel molds.

- The stiff mud process, where the clay isextruded through a rectangular die, much
like squeezing out toothpaste. It isthe most common method used today.

Firing thebrick. Thereareseveral methods of firing bricks:

- Periodic kilns, which arefilled with clay bricks, locked up, thekiln isfired (typically
with ail, although in ancient timesthey used dried olive seeds), per mitted to cool and
then the entire oven isunloaded.

- Tunnel kilns, where bricks pass continuoudly through a long conveyor belt.

Thebrick’s color dependents on the composition of the clay, the temperature of the
Kiln, color additives and the fuel used for thefire. Bricksdo not comein standard
sizeslike CM Us, but most of them have a*“common” size such that 3 bricksin height
with their mortar joints equal about 8" which isthe size of the standard CM U.

L arger sizes are mor e economical but will change the appear ance of thewall.
Different colorsare available, but may require alot of lead time.



Bricks may belaid in different patterns
provided their dimensions ar e uniform.
Thisis commonly true of modern tunnel
Kilns.

Thisresidenceisusing several different
snapesfired from the sameclay.









Basic brickwork terminoloqy.

A “course’ isa
horizontal layer

Head joint >

Bed joint



Header — it bonds two wythes together -
each wythe isavertical layer 1 unit thick

Stretcher - long dimension horizontal
and face parallel to the wall

Soldier - Laid on its end, face parallel

Rowlock —brick islaid on face end visible



These header bricks produce a strong structural
bondsto tie atwo-brick thicknesswall.

Thesebricksarelaid asa“running bond” .

These bricksarelaid as a “ stacked bond”; mostly
used for decoration. Thisbonding isweak, because
all thejointsline up.
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Masonry joints.

-Thejoint sizeisfrom ¥4’ to %", but most
typically will fall in between at 3/8”.

- Thetoolsused for joints are special, and
are chosen for visual appearance, but also
to improveresistance to rain and wind.

- The most common joint profilesare
shown at |eft.



Thisworker istooling thejoints.



Concave joints



“Modified” veejoints.



Racked joints



Flush joints



L aying brick masonry:
adjustable scaffolding.



Pressure cleaning masonry.



Spanning masonry openings. Lintels and Arches.

Lintels are commonly made of reinforced concr ete, often pre-cast. These are built in
a factory environment and shipped to the site to be placed over the door or window.
Another common lintel ismade from structural steel angles. They aremore
economical than reinforced concrete and are almost invisible.

Arches are almost always built out of brick masonry, and sometimes stone. To erect
the arch the contractor will need temporary support, and hence isa more expensive
gpan than lintels. On the other hand, they are much more pleasing aesthetically.





















Circular arch.






