
Heavy ConstructionHeavy Construction

Lecture #13Lecture #13

Stone and CMU Masonry

L Prieto-Portar 2008





Stone versus brick masonry.

- Similarities:
Both are stacked, and have
mortar  joints.

- Differences:
Br icks are molded whereas stones are
cut and carved.

- Physical Properties:
Br icks are made to different requirements, 
whereas stones provided by nature “ as is” .

Types of building stones.

1) Igneous (for  example, granites, dior ites, labrador ites, etc). These rocks are non-
porous, hard, strong, durable. They are used for  external claddings, and internal walls 
and floors.

2) Sedimentary (for  example, limestones, sandstones, shales, coquinas, etc). These 
rocks are porous and relatively weak. They absorb water  and stain. Usually are cut in 
thicker  slabs.

3) Metamorphic (for  example, marbles, quar tzite's, slates, etc).



This cladding is made from a polished pink granite.



Rough texture
of a pink granite

Polished sur face
of a pink granite







Limestone at top with granite at bottom.



Marble cladding.



Marble floor ing.



Slate is metamorphosed shale.



Slate floor ing.



Types of stone

- Fieldstones: these are rough, obtained from rock fields and r iver  beds.
- Rubble stones: these are ir regular ly quarr ied fragments that have one good face.
- Dimension stone: these are quarr ied and cut to a rectangular  shape.

The quarrying and the milling of stones.

Quarrying consists of removing pieces of stone from the bedrock. This is done with 
chain saws, belt saws with diamond blades, and in very hard rock, with dr illing and 
blasting. These stones are sawn into slabs, where the thickness depends on the types 
of stone. Granites are very strong, so their  thickness can be 3/8” and thicker . Marbles 
have to be at least ¾” and thicker . The weakest, limestones, may require 2” thick 
slabs and higher .

The lead time in choosing stones for  a project may be very high, sometimes over  a 
year , and will depend on (1) the location of the quarry, (2) thepreparation of shop 
drawings, (3) the amount of cutting and polish desired, (4) shipping conditions, for  
example, if impor ted from Europe, what time will it spend in customs?, etc.



Stone masonry patterns laid in mortar.

1) Rubble (un-square pieces).

2) Coursed or random.

3) Oriented.

4) Ashlar (square pieces).



Stones can be mechanically fastened in large sheets to a support system (CMU).







Quarry stone lintel.



Concrete Masonry Units (CMU).

The manufactur ing process is simple, wherein moist 
mor tar  concrete is pressed into steel molds and 
sometimes steam cured. Finally, they are placed in a 
yard to permit them to cure. They are stacked in 
pallets and shipped to the job sites.

They have a few configurations, much like br icks, 
but are mostly hollow, to create air  pockets to 
provide insulation. Some units are built from light 
weight concrete when the structure must be as light 
as possible.

The quality of the CMUs is regulated through ASTM 
standards.



Typical units
Bond beam units

Round and square corners.Pre-struck units for  pieces.



The most common CMU size is a nominal 8” wide, 8” tall and 16” long. Nominal sizes 
are actually 3/8” smaller  in all three directions. Other  available widths are 4” , 6” 10”
and 12” . 

CMUs are more economical to place than br icks because they are larger , and cost less 
to lay for  an equal area. The CMU can be reinforced (as shown below) in order  to 
increase the wall’s bear ing capacity and resist cracking.  CMU walls are popular  in 
Flor ida and other  high wind force areas because of their  high strength. The CMU wall 
can itself suppor t a stone facing, or  br ick, tile and plaster . However , it tends to absorb 
large amounts of moisture, so it requires protective coatings.



Spanning openings with concrete block units.

Steel lintels.

Block lintels with reinforced bond beam units.

Pre-cast reinforced concrete lintel.



Notice the ver tical and hor izontal (ladders) reinforcing.



Bundled hor izontal reinforcing “ ladders” .



The hor izontal joints are reinforced in 
the bed of mor tar  between every other  
layer  of CMUs.

This reinforcing ties with the ver tical 
steel bars to tie the entire wall together .

The reinforcing is typically made of 
galvanized steel wire. The photo to the 
r ight shows a “ ladder” type tie, whereas 
the next photo below has the shape of a 
truss.



Laying CMU masonry.

The CMU lays out along an established line and elevation. The line established the 
location of the wall and its ends, and the types of corners, including location of 
windows and doors. The line is established with a stretched str ing (“ line” ) and using a 
level, it establishes the same elevation along the str ing for  the entire row of blocks. 

Tall walls can not be built with ladders, but rather , require staging. A stage is a safe 
and sturdy platform where the mason works with mor tar  and CMUs ready for  
placement. These stages are adjustable scaffolds, which may be manual or  automatic 
in its raising mechanisms. 

As the CMUs are placed, they may be cut to fit special areas through the use of a 
cutting table with a masonry saw. The saw requires water  to keep it cool, and too 
frequent cutting slows down the progress of the wall. Therefore, the designer lays out 
the wall to minimize non-standard pieces.

After  the CMUs are in place, they may require cleaning if they are to be exposed in 
their  natural state. Masonry is brushed and acid cleaned.



Laying a mor tar  bed.





Notice the tooled joints and the hor izontal reinforcing.



The end blocks are square cornered blocks; this is a reinforced masonry wall.



Stage scaffolding.



Automatic scaffolding.



Control joints



Decorative CMUs.



Painted CMUs.



Ground face CMUs.



Special shape CMUs.


