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FOREWORD

“The brick is another master-teacher. How profound that little format
is, handy, how useful for every purpose. What logic its structure shows in
bond. How lively is that play of joints. And what richness even the simplest
area of wall possesses. But what discipline this material demands.”

What Ludwig Mies van der Rohe (1886-1969), one of the most in-
fluential artists of the 20th century and the last director of the Dessau
Bauhaus, is enthusiastically celebrating here is nothing other than one of
the lowest common denominators and at the same time essential basic ele-
ments of any architecture: masonry. It appears in so many different forms
that it is scarcely possible to provide a complete survey. Whether you look
at ancient amphitheatres, Babylonian temples, modern museums or simple
houses: without bare brick combined with simple mortar, architecture as
we know it today can scarcely be explained.

But the well-nigh infinite creative variety afforded by masonry con-
ceals strict rules that have to be obeyed if the desired overall impression is
to be guaranteed. The pathway from the brick to the wall, to the room and
finally to the whole building is neither short nor simple.

The “Basics” series of books aims to present information didactically
and in a form appropriate to practice. It will introduce students to the
various specialist fields of training in architecture. Content is developed
stage by stage, using readily understandable introductions and explana-
tions. The essential points of departure are built up systematically and
explored further in the individual volumes. The concept is not to provide
a comprehensive collection of expert knowledge, but to introduce the sub-
Jject, explain it, and provide the necessary expertise for skilled implemen-
tation.

The present volume aims to introduce students systematically to the
subject of masonry. Bricks and mortar, the elemental basic components,
are used to devise rules for building a wall. The emphasis is on the overall
systems and material-dependent properties that are essential for under-
standing a "wall”. The interplay of bricks, the forms of masonry bonds, and
the aesthetic of masonry walls with apertures, projections and recesses
are explained soundly and methodically - from brick to wall — so that
students can understand the essence of masonry and apply their insights
directly to their designs and projects.

Bert Bielefeld
Editor



INTRODUCTION

Masonry buildings cannot be reduced to any particular tradition,
fashion or style: timeless in their flexibility, fundamental to both clas-
sical and avant-garde architecture, open to stylistic trends throughout
the ages, capable of being both ordinary and experimental. The fagades of
contemporary high-rise buildings and modern glass structures may man-
age without classical masonry as a basic architectural principle, but it is
difficuli to find buildings without a masonry wall somewhere inside, thus
reconfirming the existential character of masonry.

The book will present the “Basics” of masonry, together with the de-
mands it makes. First of all we need to look at its basic components, bricks
and mortar. The rules for fitting these elements together to make a wall
form the theoretical and creative basis in the second chapter for under-
standing the wall constructions explained in the third, Then, moving from
plain brick construction to the completed wall, we arrive in the fourth
chapter at the guestion of which building materials are suitable for the
types of work described earlier, thus ending up with the brick again.

MASONRY

Masonry is not a building material like wood or steel, but a combi-
nation of two individual materials, bricks and mortar, handled according
to the rules of a craft. It is frequently classified as a composite material,
and thus more like reinforced concrete than concrete, for example, as the
quality of the end product depends on the quality of both the materials
and the execution.

Masonry is used primarily for constructing walls, as a loadbearing
or partitioning shear wall, as facing to protect or clad, or as infilling be-
tween columns and beams. Bricks are also found in vaults or coping, and
also as a floor covering.

There are different kinds of bricks and mortar for all these functions
and structures. It is therefore important to know the most important prop-
erties of the two materials as well as about construction, so that the ideal
combination can be achieved.

THE BRICK
Asked about bricks, most people would probably sketch a uniform
shape and size: the standard brick. Developed over millennia, bricks lend



their character to most masonry fagades and are firmly linked with our idea
of masonry. But there are a whole variety of different shapes and sizes: flat
Roman bricks, large manufactured blocks or octagonal moulded bricks.
And the brick forms the basis for the whole set of craft rules of erecting
a masonry building, even today. These rules govern the size of rooms and
buildings, apertures and built-in features, and they structure facades.

MORTAR FOR MASONRY

The second component of masonry is mortar. It enables the bricks
to cover a full area, balances tolerances and ensures that the bricks will
hold together strongly, and its finish and colouring influence the look of
exposed masonry. It is applied both horizontally between the individual
layers of bricks (course joint) and vertically between the individual bricks
(perpend). Even though modern manufacturing methods are shrinking the
layers of mortar for reasons of cost and structural engineering technol-
ogy, the combination of brick and mortar is crucial when planning con-
struction. The cohesion of mortar and brick, and thus also the choice of
individual components, are important in terms of loadbearing capacity, so
that even modern building methods without mortar follow rules based on
traditional building.
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RULES OF CONSTRUCTION

As masonry is a craft, there are certain rules for achieving a high-
quality finish. The most important aims are:

_Optimizing the loadbearing and resistance properties of the con-
struction

_Minimizing loss of material

_Speeding up the building process

_Executing a design that does justice to material and use

These rules form a theoretical basis for the wall structures given
in the third chapter. They show the principles and methods for creating
masonry from its components, the preferred dimensions, and how to form
connections and apertures correctly for the material. The individual wall
will be considered first.

DIMENSIONS AND MODULES

One of the architect’s main tasks when planning and constructing
a building is to coordinate and combine the various structural and craft
services. Shell construction (walls, columns, floors etc.) and finishing (win-
dows, doors, wall and floor coverings etc.) have to be matched in order
to build efficiently. The actual building process, as well as planning and
finishing, are simplified by repeating elements and sizes. However, fixing
grid dimensions is problematical for masonry, as it is impossible to work
with the dimensions of the bricks alone, since we must allow for the mortar
joints between the bricks as well. Here, a simple device is used to decide
when the joint must be added to a wall length or not: the distinction be-
tween specified and nominal dimensions.

The specified dimension is the basic theoretical measurement, the
grid or the module multiplied to put together the whole masonry construc-
tion system. The nominal dimension, however, is the dimension that is ac-
tually executed and entered on the construction drawing. This distinction
can be used to systematize construction types with joints, and particularly
masonry constructions.

Although the nominal and specified dimensions are identical when

building without joints, they are treated as follows in construction for
building types with joints:

11
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The specified dimension consists of the nominal dimension executed
and the corresponding joint, i.e.:

brick dimension + joint

Conversely, the nominal dimension is the brick dimension alone,
without joint.

If you now imagine a masonry wall with window apertures and
transverse walls, you will very quickly realize that there are different di-
mensions for the wall width, aperture and prajections because of the mor-
tar joints.

The external dimension is the wall thickness. One joint must always
be subtracted from the specified dimension as there is always one joint
missing, regardless of the number of bricks.

External dimension (E) = specified dimension - joint

The interior dimension of an aperture always contains an additional
joint.

Aperture dimension (A) = specified dimension + joint

nominal  joint . : g joint
|dimension |} s nominal dimension
4] M 7 ]
specified et c
 dinension |, " specified dimension
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Projection The projection dimension measures the piece of wall between open-

dimension ing and wall or wall projections. Here, the missing joint in the external
dimension and the additional joint in the aperture dimensions balance
each other out.

Projection dimension (A) = specified dimension

wall % brick thick wall 1 brick thick wall 1% bricks thick
external dimension external dimension external dimension

nominal nominal nominal nominal nominal
dimension dimension dimension dimension dimension
specified specified specified specified specified
dimension — joint  dimension dimension - joint dimension dimension - joint

dimensions

external aperture external projection
dimension dimension dimension dimension
’II, ’IL "II/ /lb 4*
projection aperture projection
dimension dimension dimension
ke k

L
% A )

dimensions
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UNIT DIMENSIONS AND DESIGNATIONS

These hitherto theoretical definitions have left open the question of
actual dimensions, which are independent of the brick and joint sizes cho-
sen. These sizes can vary, and have led to different standards in different
countries, according to local traditions.

In Germany, masonry is based almost exclusively on the octamet-
ric system, which uses an eighth of a metre = 12.5 cm as the specified
dimension. The standard brick, so-called “normal format”, measures
24x11x7.1 cm (nominal dimensions). When the joint sizes for of 1 cm for
the vertical head joints and 1.23 cm for the horizontal course joints are
added, this gives specified dimensions of 25x12.5x8.33 cm, multiples of
which produce a metre.

Joint sizes can also vary, without changing the system. New manufac-
turing technology and the need to meet the greater-than-ever demands on
masonry for heat and sound insulation, and in terms of loadbearing capac-
ity, mean that masonry technique is no longer based on the centimetre joint.
Modern manufactured blocks are finished to such low tolerances that joints
need be only a few millimetres thick.

However, to maintain the usual specified dimensions, the unit dimen-
sions have been adapted to ensure that the overall dimensions still fit in
with the system:

For example:

Traditional: German normal format brick 24 cm + 1 cm joint = 25 cm

Modern technique: Monufoctured block 24.7 cm + 3 nm joint = 25 cm

Y ]

\\ Tip: \\ Hint:

In Germany, these dimensions are fixed by the Different countries have other standord

DIN 4172 standard dimension in the building bricks, based on national traditions
industry, which has prescribed a basic module or different units (e.g. inches), e.g.

of 25 cm for shell construction since the 21.5x10.25%6.5 cm in Englond, 19x9x6.5 cm
post-Second World Wor rebuilding, basing in Belgium, and 8x4x2.25 inches

itself on troditional formats. The later (20.3x10.2x5.7 cm) in the USA.

DIN 18000 modular stondard for building,
which promised to be simpler to use with its
decimetric basic module of M ~ 10 cm, has not
caught on in Germany.

15




16

German normal German thin 2DF (1% NF) 3DF (2% NF)
format (NF) format (DF)

(]

A\ Hint: : |

As the same number of thin-format units

can be combined in different ways, different
formats producé the same designation, e:gl

8DF = 24x24x23.8 cn and BDF = 24x49x11.3 cn.



