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Background

Stone masonry and concrete masonry are similar in 
concept to brick masonry. Both involve the stacking 
of masonry units in the same mortar that is used for 
brick masonry. 

However:
• Whereas bricks are molded to shape, building stone must be 

wrested from quarries in rough blocks, then cut and carved to 
the shapes that we want. 

• We can control the physical and visual properties of bricks to 
some extent, but we cannot control the properties of stone.

• Concrete masonry units, like bricks, are molded to shape and size, 
and their properties can be closely controlled. 

• Most concrete masonry units, however, are much larger than 
bricks, and, like stone, they require slightly different techniques 
for laying.
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stone classifications

Three Types:

• Igneous rock is rock that was deposited in a molten state
• Sedimentary rock is rock that was deposited by the action of 

water and wind
• Metamorphic rock was formerly either igneous or sedimentary 

rock. Subsequently, its properties were transformed by heat and 
pressure

Metamorphic Sedimentary

Igneous
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ASTM Groups

ASTM C119 (American Society for Testing and Materials) 
breaks down dimensioned stone used for construction 
purposes into 6 groups:

• Granite
• Limestone
• Quartz Based
• Slate
• Marble

• Other
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Granite Group

Granite:
Most common igneous rock in America. Non-porous, hard, strong, 
durable. Weather resistant. Many colors

Basalt:
Also dense and durable. Usually only dark grey color. Mostly used 
as rubble. “Black granite”

Granite Counter top

Basalt
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Limestone Group

Limestone:
One of two principle sedimentary rocks used in construction 

• Formed long ago from skeletons and shells of marine animals
• Colors – white to grey, buff to reddish
• Porous and saturated with quarry sap (groundwater) when 

excavated, easy to work. After seasoning (air drying), quarry sap 
evaporates and stone becomes much harder and frost resistant. 

• Dense limestones can be polished (sometimes referred to as 
marbles) but most typically have a surface texture

• 3 classifications
•  Class I Low Density 
•  Class II Medium Density
•  Class III High Density
•  All 3 suitable for use in building

Chopped Limestone
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Quartz Based Group

Sandstone:
The second principle sedimentary rock used in construction

• Formed from ancient quartz and sand deposits
• Color varies significantly based on material that cements sand 
• Two familiar forms 
• Brownstone – wall construction
• Bluestone – paving and wall copings
• Primarily found in Northeast US
• Will not accept a polished finish
 

Brownstone

BLuestone
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Slate Group

Slate:
One of two metamorphic rocks used in construction 

• Formed from clay
• Dense, hard, with planes of cleavage which easily splits into 

sheets
• Useful for paving, shingles, and thin wall sheets
• Comes in a variety of colors

Slate Roof
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Marble Group

Marble:
Second metamorphic rock used in construction

• Recrystallized form of Limestone
• Easily carved and polished
• Comes in nearly every color and often has patterns of veining 
• Properties of marble vary greatly depending on the original 

limestone is came from, and the process by which it was 
metamorphosed  

• Four step grading system
• Group A – Uniform and favorable working qualities
• Group B – Less favorable working qualities, and may have some   
 natural faults that require sticking and waxing
• Group C – Further variations in working qualities, and     
 potentially more flaws which require additional working
• Group D – Maximum variation in working qualities, and highest   
 natural flaws. (Many of the most prized and colorful marbles   
 belong in Group D)
Other “marbles” that belong in this group include limestone marble, 
onyx marble, and serpentine marble among others, and are not true 
marbles

Marble Walls
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Other Group

Includes:

• travertine
• alabaster
• greenstone
• schist
• serpentine 
• soapstone

Travertine Floor

Soapstone Counter
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Quarrying and Milling of Stone

Stone Forms:

• Fieldstone – Rough building stone found in riverbeds and fields. No 
cutting. 

• Rubble – Irregular quarried stones that have at least one good 
face to expose in a wall

• Dimension Stone – See list above. These are quarried and cut to set 
dimensions. 

• Flagstone – Thins slabs useful for paving and flooring
• Crushed stone – Useful for drainage fill or aggregate in concreteFieldstone

Flagstone

Rubble

Crushed Stone
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Quarrying and Milling of Stone

How Quarrying Works:

Crushed stone (for roads): 
https://www.youtube.com/watch?v=sWgaLikMPfc

Giant chainsaw (marble): 
https://www.youtube.com/watch?v=BsnsLResF7Y

Granite slab process: 
https://www.youtube.com/watch?v=kwsL4olMW5M

Italian marble (diamond wire): 
https://www.youtube.com/watch?v=_PcOPVYb7EQ 
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Quarrying and Milling of Stone
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Quarrying and Milling of Stone
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Quarrying and Milling of Stone

Results:

This 9-ton Corinthian column capital was carved from 
a single 30-ton block of Indiana limestone. 

Rough cutting took 400 hours and carving another 500. 

Eight of these capitals were manufactured for a new 
portico on an existing church.

900 hours each x 8 = 7,200 hours
30 tons x 8 = 240 tons of raw material (168 tons of waste)
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Quarrying and Milling of Stone

Shop Drawings:

When preparing stone for a building, the producer must create shop 
drawings based on the architect’s drawings for approval. Once 
approved, the stones can be cut down to shape and labelled for 
installation on site

Shop Drawings
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Selecting Stone for Building

Can be complicated

• Not all common names refer to the actual geologic properties. 
Just because something is called “marble” doesn’t necessarily 
mean it’s real marble

• Names can vary from country to country, region to region, or even 
within regions

• The source of the stone will impact the properties of the stone. 
Stones from unknown sources should be tested to ensure the 
stone will perform as required. 

• Stone is international. Some of the sources of stone are not 
equipped to process it to certain standards. This results in shipping 
stones around a lot. However, with a greater awareness and 
demand for sustainable design, more of an emphasis is being put on 
using local quarries and mills

NOT REAL MARBLE!!!!
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Stone Masonry

Primary Stone Uses:

Stone Masonry – Laid and stacked in mortar, similar to brick or CMU

Stone Cladding – Mechanically attached to structural frame or 
walls as a facing

This chapter focuses on masonry only, not cladding

 

Stone Masonry

Stone Cladding
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Stone Masonry

Distinctions / Classifying Patterns:

Rubble Masonry
• Uses unsquared stones
• can be coursed or uncoursed
• Laid by hand similar to brick

Ashlar Masonry
• Uses squared off stones
• can be coursed or uncoursed
• Often the stones are too large to be lifted by hand so hoisting 

equipment is required 
•  Video: https://www.youtube.com/watch?v=5tXy02covs0

Coursed Stone Masonry
• Uses straight horizontal joint lines

Random Stone Masonry
• No straight joint lines 

Rubble - Random

Ashlar - Random

Rubble - Coursed

Ashlar - Coursed
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Stone Masonry

Other Qualities to consider:

• “Quarry bed” or grain should run horizontal because the stone is 
stronger / more weather resistant in this direction

• Stone masonry is often combined with CMU for cost savings, 
quicker install, and easier structural reinforcement 

• Pointing mortar joints creates good weather seal at the face of 
the stone and allows for coloring to match or compliment the 
stone

• Some stones deteriorate in acids, so some environments are not 
conducive to stone install, and certain cleaners should not be 
used on stone

• While almost every culture uses stone, the regional variations 
have developed in large part because of the stones available 
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Stone Masonry

• Thermal mass potential for heating and cooling strategies
• Noncombustible, so can be used for fire separations
• Concrete masonry has higher thermal resistance than brick
• Moisture and mold resistant, and require very little maintenance
• Can be salvaged or recycled when building is demolished
• Permeable pavers allow water to run through and replenish 

ground water
• Interlocking units can be easily disassembled and reused 

Sustainability:

• Stone is plentiful but finite
• Quarrying stone is disruptive to the immediate vegetation and 

wildlife
• Habitat restoration can mitigate some of these impacts
• Can use recycled materials in concrete for CMU
• Stone is heavy and difficult to transport
• The closer to the project the better
• Fabrication uses lots of water
• Water filtration and recycling can reduce water use and minimize 

pollution to water systems
• A lot of stone is discarded during quarrying and fabrication 
• Recycling that as crushed stone fill or aggregate can reduce 

overall waste 
• Embodied energy of stone should be considered
• On site waste often ends up in landfills, and should be reduced as 

much as possible
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Concrete Masonry

Three Basic Forms:

• Solid Bricks
• Hollow concrete blocks
• Large scale solid blocks

Hollow Large Scale Solid

Solid Bricks
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Concrete Masonry

Making CMU:

• CMU made by pouring concrete mix into metal molds and then 
curing

• Come in a wide variety of shapes
• Single-wythe exterior walls tend to leak in wind driven rain and 

should be painted or coated
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Concrete Masonry

Sizing:

Most common CMU block is 8 x 8 x 16 nominal
• 7-5/8 x 7-5/8 x 15-5/8 actual dimension
• Laid using two hands
• Double cube shape makes it ideal for running bond stretchers, 

headers, and corners (which can be easily reinforced)
• While CMU can be cut, it is best if the building is laid out according 

to the block module
• The 8 inch block height matches 3 standard course of brick, which 

makes it easy to match brick and CMU coursing in composite walls
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Concrete Masonry

Laying CMU:

• Mortar is identical to brick walls
• Often reinforced with steel to increase loadbearing capacity and 

resist lateral forces
• Horizontal joint reinforcing is used between courses
• If heavier reinforcing is needed, bond beams can also be used
• Cells with reinforcing should be fully grouted to lock reinforcing 

in place 
• Other cells can be grouted for additional stability
• Lintels can be steel or reinforced bond beams

CMU is typically a behind the scenes structural material, but special 
decorative blocks can be used as a finish material
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Concrete Masonry

Economy:

• CMU is cheaper and more versatile than brick or stone
• Because of their size, CMU goes up much quicker than brick
• Much easier to reinforce cells, so it’s a better structural 

material
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Other Types of Masonry

Other Types of Masonry:

• Structural glazed facing tiles (clay)
• Structural terra cotta (clay)
• Glass block
• Autoclaved aerated concrete


