The History of
Masonry Construction









Types of masonry:
Brick
(concrete) Block
Stone



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



Pompell,
Italy
69 CE




Aqua Claudia and the Anio
Novus 3s Part of the Porta
Maggiore

Rome, Italy

200 CE




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, 3 row of units

(note the spelling of course)



A single thickness wall
of masonry is called 3

WYTHE



A SOLID Load Bearing Wall of Brick
is normally made of at least
2 WYTHES of brick
bonded down the middle with mortar



Brick is laid in various BOND patterns
there must be sufficient overlap
for structural performance



Y| from ’che Romans ’chey were responSIb[e f:or spreading its use 2\
and styles to Amerlca - e



















St. Pancras Railway Station
London, England

Georde Gilbert Scott, William
Henry Barlow

1868
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— ~ Westminster Cathedral
e London, England
: :—ﬁ%a John Francis Bentley Architect
S 1903

Byzantine Revival Style
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. Architecture
1714-1830

British Georgian Style

-









I ..-J..;'f !'|'l i




._| _____ i ...... i

| |'r 1 lui‘rﬂ ||. 'ill”r




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 Publlc lerary
Boston, Massachusetts

McKim Mead and White Architects
1852

Fﬁ






'ﬂrJ. ks
oI

L R e ol SR KL
" { -—‘;-fg'-"iﬁ - 1

mr T am

vt} l i S | ML
; ni'T‘.':'." h." -




Nz

;'ﬂlii‘r-l_

=

LY




&

. : i P = L —r
== i5 reaem - - —r——— "
Sao== iamms Lo




.. 1Ty 1 M
. e ey .

WL BCL

W ,,7{ I: -

4|













Brick masonry became the “qo to”
material in North American cities






























Many urban areas switched from wood
construction to solid masonry late 1800s/early
1900s after some disastrous urban fires









Toronto Fire 1904



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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Electric Tower
Buffalo, New York
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Buffalo City Hall

Buffalo, New York

Dietel & Wade; Sullivan W. Jones
1931













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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Chicago, lllinois
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 S3aarinen

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







Palmer Museum of Art
Penn State University

State College, Pennsylvania
Charles W. Moore

1990

"post modern”










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
D E N . S T ST Bl Rice University
2 53 ﬂ Houston, Texas

John Outram Associates
1996
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COMPUTATIONAL ENGINEERING BUILDING

Long Section on East West axis
Scale: Illlr.lll.:\i'.".i'l Order "'l |_1'|‘u---l'x le Module 1s 18'8" ¢/c.
"Working Column' diameter is 6'0",

Corridor through "Walking Order' 15 4'0




Site Plan.

for dimensions the 'F1._|r|_i p|.|'-'| ;!
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¥/ from a Stylls’clc perspec’clve
i~ 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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Millennium Science Complex
Penn State University

State College, Pennsylvania
Rafael Vinoly Architects
2011
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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



Ray and Maria Stata Center
MIT University
Cambridge, Massachusetts
Frank Gehry

2004

’deconstructivist”
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i Hydro Block Housing

Toronto, Ontario
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University of Waterloo COOP Education
Building
4 Suffering from effluorescence







The Details of Brick and
Concrete Block
Construction

273



Brick Construction
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MODULAR ENGINEER

NORMARN NORWEGIAN UTILITY TRIPLE

Y
5
D
Oy

6" NORWEGIAN 6 JUMBO 8" JUMBO




Fig. 4-2. Basic terms and bonding directions



These are the normal
orientations that you lay brick.

When using 3 modular material
like brick you can use the
modularity to be able to make
patterns.

~HEADER

STRETCHER
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1. Concave joint Good per(forma nce
2. V-joint

3. Weathered joint

4. Flush joint — not recommended for rain
resistance

5. Struck joint — not recommended for rain or when it is parged as in
resistance a foundation wall

&. Raked joint — not recommended for rain
resistance

1. Extruded — not recommended for rain
resistance

.-\N
Y
N\

Chosen for interior walls

Fig. 13 Types of mortar joint treatment



Basic brick laying tools




Device used to break the
bricks when a part brick is
needed

280



The clay is a wet material
that only qains strength
when it is fired

Has CO2 implications

281
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The extruded bricks are

B cut/sliced with 3 “wire”
which can leave (nice)
patterns on the face of the
bricks




Bricks going into the furnace to bake

Note gaps between to allow for heat
to go everywhere
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The fallowing are specific ations and illustrations of Hanson Brick's standard production sizes

mairic modular

B Download Coursing Chiard

!'.'-Hﬂir‘ll!!l.'li‘ norman

70 mm

235" <
290 mm .
(115"

B Download Courging Chard 8 Download Coursing € hart B Download Coursing Chart

metric norman imperial modular

5T mm I|

£

B Downliad Coursing Char B Download Coygsing Char 2 | ing Chart

* Suibstiuts o bod depth of 87 mm for TSR ard MAX sizad bricks produced in the Ofteves phant.

The industry uses a selection of
standard sizes for bricks.

Coursing charts are available
through the manufacturers to
help with your detail drawings to
determine opening sizes to avoid
excessive cutting.
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]
BRAMPTON .PECOURSIN(ISLCHART
EENBRICK '

VERTICAL COURSING HORIZONTAL COURSING

1/2"joint  10mm joint 3/8" Joint 1/2"joint 10 mm Joint

1
1
10
I
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Veneer 3s R3inscreen:

- 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

291



Air Space, Min.
2in. (51 mm)
Recommended

Adjustable
Anchor

Weeps

Foundation

Brick Veneer/Steel Stud Wall

Back up wall can be steel stud
or wood stud

If steel stud the insulation
performance is severely
compromised so you need
to put a LOT of rigid
insulation in the cavity
(more than you see on this
image!)

pAY)



COMPONENTS OF THE ASSEMBLY Building Technology — BVCM

MR & PO
PR D ENERANE — f

a0 - ISLILATER,
i g g l_,.«' HELD TH:HT TO WaALL FRCE
" l'.
. /

(FULLY ADMERED ANl
WEC RARICALLT HELD

For many commercial and
institutional buildings,
concrete block is the go to
material for the back up.

Here the insulation will be
a rigid type that is placed in
the cavity, with a 25mm air
space between the
insulation and the brick
veneer to allow for
drainage

WEEF HOLES AT
EVERY THIRD: BRICK
B [(J27) e MAX

Fiowre 2 2: Typical BEACMU Draina




Concrete Block Construction
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Concrete block can be used 3s 3
LOAD BEARING
wall as a single WYTHE depending on the height
and thickness of the units
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Figure 2.1 Typical Concrete Block Masonry Unit (Hollow Unit, with Flanged Erds) (Ref. )
Ear
i
S 7 Calls
i

ra
S 44— Frag

Helght
Width Faceshell Webs Modular Actual
Madular Actual  mm mim 100 ]
100 ai 20 0 200 150
150 144 25 25
200 1490 30 30
SCy AN ETH 2L
S e G Length
: : Modular_Actual
200 150
. [ S A 360
Widtl_'!ﬂ

Flgure 3.2: Typical Concrete Black Masonny Unit (Hollow Lind, with Flanged Ends)

[ Mortar Grooves

P

B
5

B -
Increased Mortar
bedding on top
F ar;\'l.l'l-l'e-hs - _~ Flared
L \ 7 face
. : [ ¥
Taperaed - | shells
Webs [3 i

L 2

Section A-A Section B-B




Most common shape

Stretcher

W-Block Semi-Solid {Cap)

-’

"

Single Bullnose

"
&

Solid 75%

Double Bullnose

Solid 100%

A range of shapes is available to accommodate

corner and lintel conditions.

]

Half Single Bullnose

Universal Knockout

Bond Beam

<~

= 4

\

L-Corner




Concrete blocks are made from concrete! But 3
smoother material needed so no large aggregates.

PASES



Some production
devices are fairly
crude but get the
job done.

299



Modern production facilities have
equipment that allows for fast
production and high volumes.
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Mortar joints are 10mm
making the module
200 x 400mm

The surface texture is
pretty porous. When
used as a foundation
this means you need to
parde it with cement to
make it ready to take
your bituminous
dampproofing materials.




Various standard
thicknesses are available

Thinner ones for interior
non load bearing partitions

Limit of load bearing is the
190mm thick one due to
the weight and not
wanting to make the job
too hard on the masons.
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Blocks with sharp corners are used

for piers or end conditions.
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