
The History of 
Masonry Construction
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Types of masonry:
Brick

(concrete) Block
Stone
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STONE units are usually CUT to shape

BRICK units are usually formed or extruded and need to be 
FIRED to harden them

CONCRETE BLOCK is extruded and needs to dry/cure to get 
its strength

TERRACOTTA units are formed and fired and often glazed
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Pompeii, 
Italy
69 CE
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Hadrian’s Villa outside Rome
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Aqua Claudia and the Anio
Novus as Part of the Porta 
Maggiore
Rome, Italy
200 CE
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Giant Wild Goose 
Pagoda
Xian, China
752 CE
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ADOBE Construction
mud/clay + straw 

left to dry in the sun
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Masonry is usually laid in 
COURSES

That is, a row of units

(note the spelling of course)
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A single thickness wall 
of masonry is called a 

WYTHE
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A SOLID Load Bearing Wall of Brick
is normally made of at least

2 WYTHES of brick
bonded down the middle with mortar
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Brick is laid in various BOND patterns
there must be sufficient overlap

for structural performance
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Although the British borrowed the invention of the brick 
from the Romans they were responsible for spreading its use 

and styles to America
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St. Pancras Railway Station
London, England
George Gilbert Scott, William 
Henry Barlow
1868
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Westminster Cathedral
London, England
John Francis Bentley Architect
1903
Byzantine Revival Style 37
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British Georgian Style 
Architecture
1714-1830
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Various Historic
Newport, Rhode Island, USA
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Monticello
Charlottesville, Virginia
Thomas Jefferson
1772
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University of Virginia
Charlottesville, Virginia
Thomas Jefferson and Stanford White
1826
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Boston sees the direct influence of 
British masonry styles as one of the 

earliest settled parts of America
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Boston Public Library
Boston, Massachusetts
McKim Mead and White Architects
1852 81
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Brick masonry became the “go to” 
material in North American cities
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Many urban areas switched from wood 
construction to solid masonry late 1800s/early 

1900s after some disastrous urban fires
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Great Chicago Fire 1871
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Toronto Fire 1904

ht
tp

s:/
/w

w
w

.to
ro

nt
o.

ca
/e

xp
lo

re
-e

nj
oy

/h
ist

or
y-

ar
t-

cu
ltu

re
/o

nl
in

e-
ex

hi
bi

ts
/w

eb
-e

xh
ib

its
/w

eb
-e

xh
ib

its
-s

ig
ni

fic
an

t-
ev

en
ts

/t
he

-g
re

at
-f

ire
-o

f-
19

0
4/

103

https://www.toronto.ca/explore-enjoy/history-art-culture/online-exhibits/web-exhibits/web-exhibits-significant-events/the-great-fire-of-1904/
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Various Historic
Buffalo, New York
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Electric Tower
Buffalo, New York
1912
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Terra Cotta cladding
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Buffalo City Hall
Buffalo, New York
Dietel & Wade; Sullivan W. Jones
1931
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Prudential (Guaranty) Building
Buffalo, New York
Louis Sullivan and Dankmar Adler
1896
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Unreinforced masonry proved 
incapable of resisting seismic forces 

leading to disuse in active areas
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Great Kanto Japan Earthquake 1923
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Frank Lloyd Wright Home and Studio
Oak Park, Illinois
1909
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Nathan Moore House
Oak Park, Illinois
Frank Lloyd Wright
1895
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Arthur Heurtley House
Oak Park, Illinois
Frank Lloyd Wright
1902
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Frederick C. Robie House
Chicago, Illinois
Frank Lloyd Wright
1909
“prairie style”
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V C Morris Gift Shop
San Francisco, California
Frank Lloyd Wright
1948
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MIT Chapel
Cambridge, Massachusetts
Eero Saarinen
1955
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Rothko Chapel
Houston, Texas
Philip Johnson
1971
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Phillips Exeter Academy Library
Exeter, New Hampshire
Louis I. Kahn
1972
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Palmer Museum of Art
Penn State University
State College, Pennsylvania
Charles W. Moore
1990

“post modern”
170



171



172



Brown College
Rice University
Houston, Texas
Michael Graves
2002
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Not very good wall 
detailing! Fat mortar 
joints, no rain screen, 
easily absorbs water, 
not good for us up 
north.
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Herring Hall
Rice University
Houston, Texas
Cesar Pelli Architect
1984

“post modern”
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Anne and Charles Duncan Hall
Rice University
Houston, Texas
John Outram Associates
1996

“post modern” 191
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from a stylistic perspective
brick has invited an eclectic attitude towards styles 

and revivalism
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brick can be made as large precast panels and 
hung from the building to make a rain screen
saving time laying brick at height (scaffolding 

issue) in inclement weather
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Museum of Modern Art
San Francisco, California
Mario Botta
1995
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Millennium Science Complex
Penn State University
State College, Pennsylvania
Rafael Vinoly Architects
2011
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Dr Chau Chak Wing Building
Sydney, Australia
Frank Gehry
2015
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Different detailing is ESSENTIAL in cold 
climates!

Do NOT copy details from warm or 
temperate climates as they need not be 

concerned with creating a rain screen in the 
same way
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Ray and Maria Stata Center
MIT University
Cambridge, Massachusetts
Frank Gehry
2004

“deconstructivist”
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Hydro Block Housing
Toronto, Ontario
Jack Diamond Architect
1978
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University of Waterloo COOP Education 
Building
Suffering from effluorescence
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Veneer as Rainscreen:
- Creates equal pressure on both sides of the 

veneer
- Vented to allow for air pressure equalization
- Drain holes at bottom to allow water to escape
- Flashing at base to direct water 
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Thermal Bridge
BAD
Heat Loss

Continuous 
Insulation
BETTER!

Concrete Block (CMU) Back up wall
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Brick Construction
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These are the normal 
orientations that you lay brick.

When using a modular material 
like brick you can use the 
modularity to be able to make 
patterns.
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Good performance Bad performance

Chosen for interior walls 
or when it is parged as in 
a foundation wall
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Concrete block can be used as a 
LOAD BEARING

wall as a single WYTHE depending on the height 
and thickness of the units
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Concrete Block Construction
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The surface texture is 
pretty porous. When 
used as a foundation 
this means you need to 
parge it with cement to 
make it ready to take 
your bituminous 
dampproofing materials.

Mortar joints are 10mm 
making the module 
200 x 400mm
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Brick veneer can be supported by 3 typical “back up walls”

- Wood frame (typical for low rise houses) (YOUR FINAL PROJECT)

- Steel stud (can be used on houses but more typical for mid to high 
rise construction either residential or commercial)

- Concrete block (typical for institutional and commercial 
construction)

The brick is tied to the support wall with galvanized steel brick ties that 
are placed around 400 to 600 mm on center horizontally and 
vertically



303



304

Steel Stud Back Up Wall
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The Details of Brick and Concrete 
Block Construction

(stuff needed for the final project)
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Wood Frame Back Up Wall

When you do your final project, please be 
sure to add 38mm of rigid insulation in the 
cavity.
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BASEMENT OR CRAWLSPACE 
CONSTRUCTION:
• 250mm thick concrete foundation wall 

on 200 x 400 concrete footings; 
• 100 mm deep concrete floor slab with 

150 x 150 welded wire mesh, on vapour
barrier on 150 mm gravel on 
undisturbed soil; 

• 100 mm diameter weeping tiles around 
perimeter, with 200mm pea gravel 
cover and filter cloth; backfill

• Foundation wall to have: bituminous 
dampproofing; 50mm polystyrene 
insulation on exterior and a drainage 
board/matt. Leave the inside face of 
the concrete wall unfinished;

• Ensure no thermal bridge where this 
meets grade. Protect the insulation 
from UV radiation and damage by 
lawnmowers.
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GROUND FLOOR CONSTRUCTION:
WALL:  CHOICE of: 90mm brick veneer 
or wood cladding
25mm air space; 38mm polystyrene 
insulation; Tyvek (aka spunbonded
olefin facer…); 13mm exterior grade 
plywood or OSB; 38x140mm wood 
studs with 140mm batt insulation; 
vapour barrier; 13mm gypsum board

GROUND FLOOR:  19mm plywood on 
38 x 286 joists; basement/crawlspace 
ceiling unfinished

WINDOW: operable wood window 
(approximate a section, don’t get bent 
out of shape drawing it exactly, but be 
sure to have it located correctly to 
cover the air space in the wall 
surrounding). Precast concrete window 
sill.
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CEILING CONSTRUCTION:  38 x 184 
joists; 300 mm fiberglass batt 
insulation: vapour barrier; 13mm 
gypsum board

ATTIC CONSTRUCTION:
ROOF:  asphalt shingles on building 
paper on 13mm roof sheathing or 
OSB on 38 x 235 rafters with 38 x 89 
collar ties; detail the fascia and 
soffit; show a rain gutter; ensure 
that air can circulate from the soffit 
through to the attic (put in the 
product that keeps the air path 
clear from the soffit to the attic and 
holds back the insulation.
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Remember to use the “ganged” notation for major assemblies!

Add your scale figure

Line weight differentiation

And Good Luck! 
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