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The Dictionary of Architectural and
Building Technology is a compre-
hensive summary of vocabulary used
across the building industry, from
the preparation of the brief through
architectural and technical design and
documentation, to construction tech-
nology and facilities management.

This fourth edition has added 1750
new or substantially revised entries,
and over 330 of the existing entries
have been updated. There are 70 addi-
tional illustrations. The terms have
been assembled and cross-referenced
by specialists from a range of discip-
lines with considerable international
experience. SI metric and Imperial
units are included, and line drawings
enhance the explanations.

This impressively comprehensive
work will enable students and profes-
sionals coming from technical, man-
agement and professional fields to

grasp vocabulary from outside their
areas as they contribute towards the
built environment.

Henry J. Cowan is Professor
Emeritus of Architectural Science
in the University of Sydney. He is a
Past-President of the Building Science
Forum of Australia, an Honorary Fel-
low of the Royal Australian Institute
of Architects, a Corresponding Mem-
ber of the Accademia Pontaniana, and
an Officer of the Order of Australia.
He is the author of 23 other books and
numerous articles.

Peter R. Smith is a member of the
Faculty of Architecture at the Univer-
sity of Sydney and a Fellow of the
Royal Australian Institute of Archi-
tects. He has contributed as co-author
or chapter author to a dozen books on
building science subjects.
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Preface to the fourth edition

The first edition of this dictionary was
published in 1973 and reprinted in
1976. The second edition, published
in 1986, had about 1500 additional
entries, and the third edition, pub-
lished 1998, had a further 2000 new
entries, many of those taken over from
the previous editions being updated.
This fourth edition has added 1750
new or substantially revised entries,
and over 330 of the existing entries
have been updated. There are 70
additional illustrations.

National differences in terminology
and spelling, and in the units of meas-
urement, present some problems.
This volume is published in England,
and while many of the contributors
are located in Australia, some are in
various countries around the world,
and most have varied international
experience. In most cases we have
used the current SI units, with the old
British/American units in brackets. In
some fields, such as illumination and
acoustics, SI units are also in general
use in the USA. Following British
practice, pressures are given in Pa
and stresses in N/mm?; but Australian
and other Sl-oriented readers need
merely substitute MPa for N/mm? for
stresses. There are additional entries
with cross-references where American
terminology or spelling differ notably
from the British and Australian.
Following Australian and British
practice, we have used mm for most
dimensions, rather than cm which is
more usual in Europe.

We have endeavoured to provide

for the likely interest of readers by
allowing the subject matter, as in the
previous editions, to range somewhat
beyond the field of building tech-
nology. Many information technology
terms are included, largely in the fields
of document transmission, document
management and communications,
which are likely to be encountered in
the building industry. For the same
reason we have given data on the
chemical elements in building mater-
ials, and quoted some basic laws of
physics relevant to environmental
design. For the benefit of readers
new to practical building, we have
explained some elementary terms of
building construction.

A substantial number of obsolete
terms of measurement are included,
such as apostilb and Petersburg
standard, which were still in use in
the mid-twentieth century. These are
rarely explained in books published
at the time they were current, but
may already have become obsolete
by the time many of our readers were
educated. For the same reason some
obsolete designations of materials are
given. A few people are still familiar
with the composition of aqua regia,
but not many would know today what
was meant by oil of vitriol; however,
these terms were used without explan-
ation as recently as the beginning of
the twentieth century.

We have added explanations for
a few more recent terms such as sub-
scriber trunk dialling, which were
once self-explanatory, but have fallen



Xi

Preface to the fourth edition

out of use with the advance of tech-
nology; and included descriptions
of some of the machinery and tools
which are in everyday use by their
particular trades, but would not neces-
sarily be known by all members of
the professional team. We have
tried to include the context in which
words are used, where necessary; and
to organise words like bond, which
have many meanings, in different
contexts.

We have included some termin-
ology of traditional masonry con-
struction and carpentry, which has
acquired a new importance because of
the current interest in heritage build-
ings; geometric terms for structures
which are no longer employed for
economic reasons, and terms used
in analytical methods of engineering
design which became obsolete with
the advent of computers, but are still
in reference books on library shelves.
We have also explained a few terms of
Ancient Roman building construction
which are untranslatable, like opus
reticulatum.

On the other hand, we have endeav-
oured to include many new terms
that have come into use since the
publication of the previous edition by
assembling a team of specialists in the
various branches of building science
and technology, and we have reviewed
all the third-edition entries in the
light of current knowledge. The fourth
edition includes additional terms used
in the field of fire engineering, as well
as the increasingly important fields
of facility management and building
services engineering.

Many of the entries have cross-
references to other entries, indicated
by the use of SMALL CAPITALS. These
give further information, particularly
on technical terms used in the entry,

or on materials or equipment of a
similar type.

The dictionary is fairly compre-
hensive on metals, stone, concrete,
ceramics and plastics, but names only
a few widely used timbers, such as
Douglas fir. The range of timbers used
worldwide is too great for a complete
listing in a general dictionary of build-
ing technology, and some names, such
as oak, maple, and mahogany, denote
different species in different parts
of the world. May we refer readers
to the glossaries that local timber
industry organisations usually supply
with their compliments.

We have included a substantial
number of abbreviations, such as
DAR and PTFE, and the initials of
organisations such as ASHRAE and
HMSO. These are quite clear to peo-
ple familiar, respectively, with timber,
plastics, air conditioning and British
publications, but can be puzzling for
other readers. Generally, we consid-
ered that it was sufficient to write out
the words represented by the initials,
but where appropriate there is a cross-
reference to an entry under the full
name.

In the case of organisations, we
have, where possible, checked their
current names and locations from
their web pages. Given the rate of
change we have observed, particularly
in the names and organisational struc-
ture of government-sponsored organ-
isations, it is inevitable that some
of these details will be overtaken
by the time readers look them up.
On the other hand, we have generally
kept references to former names and
abbreviations, to assist in identifying
publications under the organisations’
former names.

Finally we hope that readers who
find mistakes, omissions or missing
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cross-references, which undoubtedly
remain, will be so kind as to let us
know about them, so that they can be
corrected in a future edition or reprint.

H.J.C & PR.S.
Sydney, October 2003



Abbreviations

Some abbreviations explained in the entry in which they occur are not included
in this list. Additional explanations of abbreviations are given in the following
Dictionary entries.

AC
Al
Ba
Btu

Ca
cal
cd
CIE

Cl

cm
cos
cosh
Cu

dB
dB(A)
DC

e.g.
etc.
Fe

ft?

degree

alternating current
aluminium

barium

British thermal unit
carbon, Celsius
calcium

calorie

candela

Commission Internationale
de I’Eclairage
chlorine

centimetre

cosine

hyperbolic cosine
copper

decibel

decibel (A-scale)
direct current

base of the natural
logarithm (=2.718. . .)
for example

... and so on
Fahrenheit, fluorine
iron

foot

square foot

cubic foot

hour

hydrogen

hertz (= cycles per second)
second moment of area
that is

inch

square inch

joule

psi

s, sec
Si

kelvin, degree kelvin,
potassium

kilogram

kilojoule

kilonewton
kilovolt-ampere
kilowatt

kilowatt-hour

litre

pound

lumen

natural logarithm
logarithm

lux

metre, prefix milli
square metre

cubic metre
magnesium

minute

megajoule (=1 000 000 J)
millimetre

square millimetre
micrometre (= 0.000 001 m)
megapascal

newton, nitrogen
sodium

nanometre

(=0.000 000 001 m)
oxygen

pascal

lead

pounds per square foot
pounds per square inch
sulphur

second

silicon
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SI
sin

tan
\Y
W

Note on typography

SI metric system (Systéme
International d’Unités)
sine

tangent

volt

watt

WwC
7n

water closet

zinc

thermal conductivity
circular constant
(=3.1416. . )

ohms

Cross-references to other entries are printed in SMALL CAPITALS. [talics are
used for emphasis, not as a cross-reference.
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AAC Abbreviation for Autoclaved Aerated
Concrete, a type of CELLULAR CONCRETE,
with a density around 650kg/m’ and
a thermal conductivity of some 0.08 W/
m.K; usually available in the form of
blocks or planks, possibly reinforced.
Often laid with a thin adhesive bed in
place of mortar. Can be cut with a saw;
can be used for load-bearing walls (up to
two storeys) and the planks also for floors
and roofs.

abacus The ancient Greek calculating
frame consisting of beads sliding on thin
rods, still widely used in Asia. The name
was given to the uppermost member of the
classical column head, which is a plate of
varying thickness, because of its similar
appearance.

abatement The reduction of a health
hazard to an acceptable level by encap-
sulation, removal or demolition.

Abney level Same as CLINOMETER.
Abrams’ law Experimental rule enun-
ciated by D. A. Abrams in 1919: ‘With
given concrete materials and conditions
of tests, the quantity of mixing water
determines the strength of concrete, as
long as the mix is of workable plasticity.’
See figure.

/ Fully compacted

", //Vibrated

- Hand compacted

Strength

~— ..
~Insufficient
compaction

Water-cement ratio

Abrams’ law

abrasion The wearing away of the surface
of a material by the cutting action of
solids. There are numerous abrasion resist-
ance tests. Comparing similar materials

by the same test gives satisfactory results;
however, the correlation between differ-
ent tests is difficult, and the method of
testing must always be specified. Abrasion
tests may be rolling or sliding in nature,
with or without abrasive. Usually the test
is run for a definite number of strokes with
a definite pressure, and the loss of weight
is measured.

abrasion resistance The capacity of a
surface to resist deliberate ABRASION or
ordinary wear.

ABS plastic Acrylonitrile-butadiene-
styrene, a thermoplastic material of good
chemical resistance.

abscissa The x-axis, or horizontal axis,
ofa CARTESIAN COORDINATE system.
absolute humidity (AH) Generally, the
moisture content of air, in gram of water
vapour per kg of dry air, although in
specialist terms it would mean the mass
of water per unit volume of the air/
vapour mixture (g/m?). See also HUMIDITY
RATIO.

absolute temperature Temperature
measured from ABSOLUTE zero. When
measured in ceLsius (centigrade), it is
called the Kelvin scale (K). Measured in
FAHRENHEIT, it is called the Rankine scale,
but this is rarely used.

absolute value The magnitude of a
quantity irrespective of whether its sign is
positive or negative.

absolute volume The actual volume of
the particles of sand, concrete aggregate,
etc. It is determined by immersing the
aggregate in water, and measuring the
volume displaced.

absolute zero The lowest temperature
which can be reached in theory, when the
molecules of a perfect gas would possess
no kinetic energy, and its volume would
become zero. This occurs at —273.16°C
(—459.67°F). The absolute temperature
scale is measured from absolute zero. See
KELVIN.

absorber plate A component of the
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solar flat plate collector that absorbs solar
radiation and converts it into heat.
absorber, porous See POROUS ABSORBER.
absorber, resonant See RESONANT
ABSORBER.

absorber, suspended See SUSPENDED
ABSORBER.

absorptance (a) In lighting, the ratio of
the Luminous FLUX absorbed by a body to
the flux which it received. (b) In radiation,
a surface property of bodies, either (i) the
ratio of radiant heat absorbed by a surface
to the incident irradiance, or (ii) the ratio
of radiant heat absorbed by a surface
to the heat that would be absorbed by
a perfect absorber BLACK BoDY (which, by
definition, is numerically the same).
It is wavelength-dependent, but can be
used referring to a given broad range of
wavelengths, (e.g. solar) or for a specified
narrow band of wavelengths. It can be
measured for a beam radiation of speci-
fied angle of incidence, or as a total
hemispherical absorptance. (See also
SELECTIVE SURFACE.)

absorption (a) The process whereby
a liquid is drawn into the permeable pores
of a porous solid. (b) Transformation
of radiant energy to a different form of
energy by the intervention of matter, as
opposed to transmission which is the pas-
sage of radiation through matter without
change of'its frequency. (¢) Absorption of
sound. See SOUND ABSORPTION.

absorption coefficient See sounp
ABSORPTION COEFFICIENT.
absorption cycle A refrigeration

cycle. It utilises two phenomena: (a)
the absorption solution (absorbent plus
refrigerant) can absorb refrigerant vapour;
and (b) the refrigerant boils (flash
cools itself) when subjected to a lower
pressure. These two phenomena are used
to obtain refrigeration. In the lithium
bromide absorption machine, the bromide
is used as an absorbent, and the water
as a refrigerant. See also COMPRESSION
CYCLE.

absorption factor Same as ABSORPTANCE.
absorption pit or trench A hollow
excavation (maintained with perforated
walls and a top covering, or by filling
with coarse rubble) to receive waste
water or STORMWATER and allow it to be

slowly absorbed into the surrounding
soil.

absorption rate The amount of water
absorbed by a brick in one minute. Also
called suction rate.

absorptivity In precise terms, refers
to absorption by a transparent or translu-
cent medium, per unit thickness. Often
used erroneously, intended to mean
ABSORPTANCE.

abutment A massive masonry or concrete
structure which resists a THRUST.

AC Abbreviation for ALTERNATING
CURRENT.

ACADIA The Association for Computer-
Aided Design in Architecture.

acanthus Leaf of a Mediterranean plant
used as decoration in Corinthian and
composite order capitals and in scrolls,
friezes, etc.

accelerated weathering Determination
of the weather-resisting properties of
materials (such as paints and plastics)
by cycles imitating as closely as possible
natural weathering conditions. Machines
designed for this purpose are called
WEATHEROMETERS.

acceleration The rate of change of
velocity. The acceleration due to the
Earth’s gravity has a mean value of
9.807m/s? (32.2ft/s?).

accelerator A substance which speeds
up a chemical reaction, as opposed to a
RETARDER. (@) In concrete, an additive
which increases the rate of hydration of
the cement, and thus shortens the time
of setting, or increases the rate of hard-
ening or of strength development. (b) In
synthetic resins or glues, a CATALYST
which increases the hardening rate.
The accelerator is mixed with the resin
immediately before use.

accelerometer, accelerograph An
instrument for measuring, recording the
acceleration of the body to which it
is attached. The recorded time history of
acceleration is an accelerogram.

accent lighting Lighting used to
emphasise a particular part of the visual
field. See also DIRECTIONAL LIGHTING.
acceptable indoor air quality Indoor air
that contains no contaminants in concen-
trations known to be harmful to human
occupants and that is not offensive to a



3

acoustic impedance

majority of people on initial entry to a
space.

access In computing, the process of
obtaining data from storage or an
instruction from memory.

access for the disabled (handicapped)
See BARRIER-FREE DESIGN.

access control system System for
control and monitoring of access to and
within a building.

access floor See RAISED FLOOR.

access provider A company or organ-
isation that provides Internet access, and
in some cases an online account on their
computer system, to their subscribers.
access stair A stair which is not needed
as a required, or fire, stair.

accidental error An error due to an
accidental cause, which may be either
positive or negative; it is therefore likely
to be self-compensating if sufficient data
are taken as opposed to a SYSTEMATIC
ERROR.

acclimatisation The process of ADAPTA-
TION by persons accustomed to a different
climate, whereby the strain resulting
from exposure to environmental stress
is diminished. It is thought to have a
physiological component (endocrine
adjustments, changing blood circulation),
but also a psychological and behavioural
component (‘getting used to’).
accommodation (visual) The process of
focusing the eyes on objects at different
distances.

accordion door A door consisting of
more than two leaves, or of narrow
vertical panels hung from an overhead
track. The panels interlock or butt against
each other to form a flat surface when
the door is closed, but fold back like the
bellows of an accordion when the door is
opened.

ACD Abbreviation for Automatic Closing
Device.

acetone A quickly evaporating solvent
(CH,COCH,) used in paint removers and
thinners, and also for lacquers.
acetylene A highly flammable gas (C,H,)
which is colourless and highly poison-
ous. It can be generated by the action of
water on calcium carbide; however, it is
more commonly used in bottled form. It
is occasionally employed for heating and

lighting. Combined with bottled oxygen
(oxy-acetylene) it is used for cutting and
FUSION WELDING of steel.

ACH Abbreviation for Air Changes
per Hour.

achromatic lens A lens designed to
minimise CHROMATIC ABERRATION. See
FLINT GLASS.

ACI American Concrete Institute, Detroit.
acid A chemical compound containing
hydrogen which can be replaced by
metallic elements, and which produces
hydrogen ions in solution. It neutralises
bases to form salts, has a pH VALUE of less
than 7, and turns blue LitmMus red.

acid etched A finish to in situ and precast
concrete made by washing with dilute
acid to remove some of the surface
mortar, giving a lightly textured finish.
Hydrochloric acid has been used, but this
contributed to corrosion and has been
replaced by phosphoric acid.

acid rain Rain that is significantly more
acidic than normal rain, especially with a
PH VALUE below 5.0.

acid rock An igneous rock with a
preponderant silica content, e.g. granite.
acid soil A soil which produces an acidic
reaction; a soil which has a pH VALUE
below 6.5.

acid steel A steel made in a furnace lined
with an acid refractory, such as silica, and
under an acid slag.

ACID system Abbreviation for Access
Control and Intruder Detection, a
computer-based building security system.
ACM  Association for Computing
Machinery, New York.

acoustic board A low density FIBRE-
BOARD With good SOUND ABSORPTION. It
is often perforated to provide improved
absorption.

acoustic definition In acoustics, the
degree to which individual notes (or parts
of a note) in a musical performance stand
apart from the sounds which have already
been played. It depends on the ratio of the
intensity of the direct and reflected sound
as well as the delay in the reflected sound.
Also called clarity.

acoustic impedance The application of
a periodic force or pressure at some point
in a medium or dynamic system results
in a periodic velocity of fixed phase. The
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acoustic impedance of a medium or
system is the complex ratio of the sounp
PRESSURE to the particle velocity (due to
the sound). The greater the change in
acoustic impedance, from one part of a
medium or system to another, the smaller
the amount of acoustic energy trans-
mitted. See also IMPEDANCE TUBE.
acoustic insulation See souND INSULA-
TION and DISCONTINUOUS CONSTRUCTION.
acoustic model analysis Analysis of
the behaviour of sound, especially in
auditoria, by means of physical models.
As the scale is reduced the WAVELENGTH
of the sound has to be decreased (fre-
quency increased) in accordance with
DIMENSIONAL ANALYSIS.

acoustic perfume See MASKING SOUND.
acoustic plaster Plaster with high sound
absorption. It normally contains pores
which may be provided by gas bubbles
resulting from aluminium powder or
detergent (see CELLULAR CONCRETE) or by
the use of VERMICULITE aggregate.
acoustic quality The acoustic quality of
a room (for music especially) depends
on many factors, including the size, shape
and surface finishes. In order to describe
and predict the acoustic quality of spaces
many terms and criteria have been devel-
oped (see also BACKGROUND NOISE, DEFI-
NITION, DYNAMIC RANGE, ECHO, ENSEMBLE,
LIVENESS, LOUDNESS, REVERBERATION
TIME, TIMBRE and WARMTH) but the
combinations of these to attain acoustic
quality is still poorly understood.
acoustic ray tracing See RAY TRACING.
acoustic reflector A panel installed
above or alongside the position of a
musician or speaker, in order to reflect
additional sound toward an audience (see
figure).

Acoustic reflector

acoustic seal A seal around a door or
window to minimise sound transmission
through the air gaps.

acoustic strain gauge A STRAIN GAUGE
for measuring surface strains by vibrating
a stretched wire which is matched against
a note from a similar wire vibrating in a
reference gauge. The tension in the wire
changes with the strain, and the note
changes accordingly.

acoustic tile Rectangular sound-
absorbing tile normally used as a ceiling
where it is either glued to a substrate or
used in a grid as a SUSPENDED CEILING.
The tile is usually lightweight, sometimes
perforated, and it may have a fibreboard,
fibreglass, cellulose or similar base.
acoustical cloud A reflecting surface
suspended from the ceiling of an audi-
torium which provides early reflections
or prevents ECHOES whilst still main-
taining the reverberant qualities of the
auditorium.

acoustical louvre A louvre incorporating
sound-absorbing material which acts as
a MUFFLER. The effectiveness of such
louvres is limited.

acoustics The science of sound. See also
under NOISE and SOUND.

ACPH Abbreviation for Air Changes Per
Hour.

acre A British/American unit for area,
equal to 10 square cHAINS, and to 0.4047
HECTARES, or 4047 m2.

acronym An artificial word derived
from the initial letters or syllables of a
name or phrase, in a form that can be
pronounced.

acrylic paint Paint made with AcCrRyYLIC
RESIN as the principal binding agent.
acrylic resins Thermoplastic materials
produced by the polymerisation of the
monomeric derivates of acrylic acid to
form polymethyl methacrylate. They are
obtainable in transparent and also in
opaque form, and they have good resist-
ance to outdoor weathering; however,
they are attacked by many organic
solvents. Being thermoplastic, they are
not fire-resistant. They are known by
the trade names Plexiglas, Perspex and
Lucite. See also POLYCARBONATE.

ACS American Ceramic Society.

ACSA Association of Collegiate Schools
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of Architecture, Washington, DC, which
has members in the USA and Canada.
actinic light The photochemically active
wavelengths of natural and artificial light
(from green to ultraviolet), which damage
fabrics and some building finishes. They
can be screened by GLASS (, ACTINIC).
actinometer See PYRHELIOMETER.
activated carbon filter A filter employed
in ventilating and air conditioning systems
for the removal of odours and toxins.
activation energy Energy required to
initiate a chemical reaction.

active earth pressure See EARTH
PRESSURE.

active filter Any of a number of sophis-
ticated power electronic devices for
eliminating HARMONIC DISTORTION.
active noise control The reduction of a
noise by the production of another (using
a microphone, signal processor, amplifier
and loudspeakers), which is out of phase
with the first, at a position where the noise
is to be reduced. Active noise control sys-
tems are now commonly used in ducted
air conditioning systems where low-
frequency noise needs to be controlled.
active solar energy An incorrect term
often used for AcTIVE sysTEMS of solar
energy utilisation.

active systems (of solar energy utilisa-
tion) Systems employing solar collectors,
using electricity (parasitic energy) for
pumps or fans to circulate the heat transfer
fluid (water or air); as opposed to PASSIVE
SYSTEMS.

activity The term used in NETWORK pro-
gramming to denote a basic component of
the work required for a building project.
Critical activities are those which lie on
the critical path. Non-critical activities
are those which do not lie on the critical
path. Near-critical activities are those
which come to lie on the critical path if
circumstances alter, e.g. if CRASHED TIME
is used.

activity settings Varied workplaces
which provide for particular functional
individual and group requirements.
actuator An element of an automatic
control system which translates a signal
from the controller into an action by a
controlled element such as a flow control
device.

acuity See VISUAL acuITy.

acute angle An angle of less than 90°.
acute arch Same as LANCET ARCH.

AD Abbreviation for: (a) Air Dried;
(b) Anno Domini; (c) Area Drain; (d) As
Drawn.

A-D converter (or ADC) Abbreviation
for ANALOG TO DIGITAL CONVERTER.

ADA The Americans with Disabilities
Act, which gives civil rights protection
to individuals with disabilities similar to
those provided to individuals on the basis
of race, colour, sex, national origin, age
and religion.

adaptability model A model of thermal
comfort recognising the process of accLI-
MATISATION, Whereby thermal preferences
and NEUTRALITY TEMPERATURE depend
on the given local climate and are liable
to change after moving to a different
climate, but can also change within the
annual cycle.

adaptation (a) (in vision) The process
taking place as the eye becomes accus-
tomed to the luminance or the colour
of the field in view, or to its darkness.
(b) The final state of the process. (¢) (in
thermal comfort) The variation of thermal
preference of individuals, depending on
recent (e.g. 30 days’) experience: becom-
ing accustomed to changed temperature

conditions (see also ADAPTABILITY
MODEL).
adaptive learning algorithm An

algorithm inserted into a computer-based
building services control and monitoring
system designed to adjust behaviour of
a controlled function in the light of past
experience.

addendum Written information adding
to, clarifying or modifying the bidding
documents. An addendum is generally
issued by the owner to the contractor
during the bidding process and, as such,
addenda are intended to become part of
the contract documents when the con-
struction contract is executed.

additions to a contract Further work
added: a VARIATION to a contract.
additive See CONCRETE ADMIXTURE.
address (a) In computing, the location
of an instruction or data in computer
memory. (b) In telecommunications, the
location of some hardware component
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where data can be sent from or to, e.g.
EMAIL address.

adhesion The property of matter by which
close contact is established between two
or more surfaces when they are brought
intimately together. Force is required to
separate the interfacial surfaces.
adhesive Glue for joining two pieces of
material.

adiabatic A change in the condition of
a body without any exchange of heat with
the surroundings. An adiabatic change
cannot normally be ISOTHERMAL.
adiabatic process A process in which no
heat flows in or out of a system.
adjacency The locational requirement
between planning units, which are ranked
according to strength of adjacency as
important, desirable, unimportant, un-
desirable.

admittance (Y) A measure of the ability
of building elements to exchange heat
with the room air (to admit or release
heat); dimensionally the same as the
U-value (W/m?K), but it takes into
account also the THERMAL capPAciTY of the
material.

admittance procedure A calculation
routine to convert calculated values of
heat flow rates into and out of a space
(and the deviation of these from the day’s
average) into temperatures, usually
carried out for hourly intervals. The term
may be used to include the calculation of
these heat flows (the dynamic response)
by using the concepts of TIME LAG and
DECREMENT FACTOR.

admixture See CONCRETE ADMIXTURE.
adobe Construction with large sunbaked,
unburnt bricks. See also coB WALLING and
PISE DE TERRE.

ADPI Abbreviation for Air Distribution
Performance Index.

adsorption Condensation of a gas on the
surface of a solid. For example, SILICA GEL
has the ability to collect water vapour by
adsorption, and thus keeps dry the cases
of instruments sensitive to moisture.
advanced natural ventilation Ventilation
of buildings by means of natural flows
of energy and air, which are controlled
automatically or manually by occupants
to improve thermal performance. Tech-
niques may include, for example, thermal

chimneys to assist buoyancy as a driver of
air flows; adjustment of air flow control
devices to improve removal of heat dur-
ing hot weather and retention of it in cold
periods; night-time cooling of massive
thermal elements.

adz US spelling of ApzE.

adze One of the oldest traditional tools for
working timber, now rarely used. It has a
cutting blade mounted at right angles to
a wooden shaft.

AEC Abbreviation for Architecture,
Engineering and Construction.
aelotropic Having physical properties
which vary according to the direction in
which they are measured, as opposed to
ISOTROPIC. See also ORTHOTROPIC.
aeolian Wind-blown, e.g. aeolian soil
(loess).

aeolian tone Sound produced by wind or
airflow over a wire.

aerate To introduce air (for example into
a building material during manufacture).
aerated concrete A form of CELLULAR
CONCRETE.

aerator Device which adds air to water
by injecting bubbles into flowing water,
or into the aerobic chamber of a WASTE
WATER TREATMENT plant.

aerial (@) Above ground installation for
power lines or telephone lines or cables
installed on a pole or overhead structure.
(b) An antenna for radio or television
transmission or reception.

aerobic A state where free oxygen is
present (opposite of anaerobic).
aerodynamics That part of the mechanics
of fluids which deals with the dynamics
of gases, particularly the study of forces
acting on bodies in moving air. See also
BOUNDARY LAYER, MACH NUMBER and
WIND TUNNEL.

aerofoil blade A fan blade with aero-
foil cross-section intended to improve
strength of the blade and mechanical
efficiency of the fan.

aerogel An experimental material made
from a silica dioxide gel. It has very low
density and high insulating properties.
Currently in use by NASA, studies are
underway to transfer this technology to
architecture and construction.
aerogenerator A WIND TURBINE coupled
with an electricity generator.
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air change rate

aerosol paints Paints packaged for spray
application in a container pressurised by
compressed liquefied gas or air.

affinity analysis Analysis of adjacency
requirements of particular functional
spaces to produce a hierarchy of relation-
ships used in space planning.

AFNOR  Association Frangaise de
Normalisation, Paris.

aftershock Shock which follows a
primary EARTHQUAKE.

AG Abbreviation for Above Grade,
see also AGL.
Ag Chemical
(argentum).
agate A natural aggregate of crystalline
and colloidal silica (SiO,), coloured by
metallic oxide. It is sometimes translucent
or attractively banded; these varieties are
classed as semi-precious stones, and they
have been used in sculpture and archi-
tecture. It is also extremely hard, and for
this reason used for the bearings of
scientific instruments.

age hardening The hardening of an
AcLoy which results from the formation
of tiny particles of a new pHASE within
the existing solid solution. Also called
precipitation hardening or ageing.

age of air Once air enters an enclosure, it
is assumed to ‘age’. The local mean age
is the average time it takes for air, once
entering an enclosure (time = 0), to reach
a given point. The room mean age is the
average age of the local mean ages for all
points.

ageing of concrete The final stage in the
chemical reaction between cement and
water during which the concrete continues
to gain strength slowly. It continues for
many years. See also SETTING and
HARDENING.

ageing of metals The process of AGE
HARDENING.

agglomerate Small particles bonded
together into an integrated mass.
aggregate See CONCRETE AGGREGATE.
aging Same as AGEING.

agitator (@) A device for mixing or
stirring liquid. (h) A rotating drum on
a truck used to retain the plasticity of
mixed concrete during transit.

AGL Abbreviation for Above Ground
Level.

symbol for silver

agreed energy targets Targets for annual
energy consumption in a building as
agreed between the owner and/or occupier
and a performance rating authority.
agricultural drain, agricultural pipe
drain An assembly of pipes for draining
subsoil. The pipes may be porous or
perforated.
AH Abbreviation for Absolute Humidity.
AHU Abbreviation for Air Handling Unit:
mechanical fan in ductwork for propelling
ventilation air.

for

Al Abbreviation
INTELLIGENCE.
AIA American Institute of Architects,
Washington, DC.

AIEE American Institute of Electrical
Engineers, now incorporated into the
IEEE.

AIMA Acoustical and Insulating Materials
Association.

air absorption The absorption of sound
by air can be a significant factor in
the propagation of sound at higher fre-
quencies. The rate of absorption is pro-
portional to the distance travelled by
the sound and increases with the relative
humidity and, to a lesser extent, depends
on the temperature of the air.

air balance The condition achieved in an
air distribution system when the maxi-
mum quantity of air that can be delivered
to each point of use is just sufficient to
meet heat load requirements at full load.

air barrier The position within a facade
system where the outside air pressure is
separated from the inside air pressure.
In a FACE-SEALED system the air barrier is
the outside face, while in a RAIN SCREEN
system it is to the inside of the drained
cavity.

air brick A brick perforated for ventilation
purposes.

air change rate A unit of ventilation,
defined as the volume of air passed
through the ventilation system, per hour,
divided by the volume of the room venti-
lated. The number of air changes required
varies from 60 for laundries to 1 per hour
for store rooms. The range for normal
occupancies lies between 2 and 6. A more
accurate method is to estimate the supply
of air on the basis of persons occupying
the space.

ARTIFICIAL



air changes per hour

air changes per hour The number of
changes per hour that will be induced by
a supply of air for ventilation.

air compressor A machine which takes
in air at atmospheric pressure, and com-
presses it to a much higher pressure,
generally for the purpose of operating
pneumatic tools.

air conditioning Artificial ventilation
with air at a controlled temperature and
humidity. Heating air, and moistening
it if necessary, are relatively inexpensive.
However, air conditioning normally
implies cooling and DEHUMIDIFICATION
of the air, which require appreciable
expenditure of energy. Also written air-
conditioning. See also EVAPORATIVE
COOLING and NATURAL VENTILATION.

air conditioning duct See puct (b) and
DUCT LINING.

air cooled chiller A refrigeration machine
designed to reject heat to atmosphere
by way of an air-cooled CONDENSER (a).
Because it uses SENSIBLE HEAT exchange
rather than latent heat as in a cOOLING
TOWER, it is slightly less efficient but also
much simpler to maintain.

air curtain A stream of temperature-
controlled high-velocity air, projected
downwards across an external opening.
air diffuser See DIFFUSER (d).

air diffusion (distribution) performance
index (ADPI) The percentage of locations
in a room where measurements of effect-
ive draft temperature and air velocity
meet specified standards. A high percent-
age of people are comfortable in sedentary
(office) situations where the effective
draft temperature 6 as defined below,
is between —1.5 and +1 K and the air
velocity is less than 0.35 m/s.

0=(t,—1)—8(V,—0.15)

where ¢ = local air steam dry-bulb
temperature, °C; ¢, = average (control)
room dry-bulb temperature, °C; and V,_ =
local airsteam centreline velocity, m/s.
air door Same as AIR CURTAIN.

air drying Drying a material, such as
timber, in the air instead of seasoning
it in a kiln. Air dry timber has a mois-
ture content which is approximately in
equilibrium with that in the surrounding
atmosphere.

air duct See puct (b).

air entrainment The process of air or
gases being drawn into a fire, plume or jet.
air felting Forming a mat from an air
suspension of fibres. It is used for certain
types of particle board to prevent the
absorption of moisture which necessarily
occurs in wet felting.

air filter A device inserted in an air stream
to trap entrained particulate matter.

air gap (plumbing) A vertical separation
between the bottom of a tap or other water
outlet, and the highest level of water in
a basin or cistern below it. This prevents
contaminated water being drawn back
into the water supply in the case of failure
of the water supply pressure (see figure).

| |
Air gap

air heating system A solar heating sys-
tem using air as the heat transfer medium.
air inlet (or anti-siphon) valve Used in
solar water heating systems at the highest
point, the valve is closed when the system
is operating (internally pressurised), but
opens when the system is being drained,
to let in air and prevent negative pressure
which could cause a collapse of pipes. It
avoids leaving water in the pipes where it
could freeze. Some water supply authori-
ties require such a valve to be fitted where
there is a risk of sucking back stored water
(e.g. from a cistern or a pool) into the
mains (when being emptied).

air lock (between rooms) A lobby or
small room, with self-closing doors,
to allow access between two other spaces
while restricting the amount of air
exchanged between them. Used between
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habitable spaces and contaminated areas,
and also at the entrance to a building
to restrict the ingress of outside air. Often
pressurised to prevent the ingress of con-
taminated air, or ventilated to extract it.
air lock (in hyperbaric applications)
Device that permits passage between
regions of differing air pressures, most
often used for passage between atmos-
pheric pressure and chambers in which the
air is compressed, such as caisson work.
A typical modern air lock consists of a
cylinder of steel plate with airtight doors
located at both ends, together with valves
to admit or to exhaust compressed air.
One of the doors must always be closed,;
before the other is opened, the pressure
within the air lock must be equalised with
that on the opposite side.

air lock (in pipework) A condition in
a piped service in which air has been
‘trapped’ or ‘locked’ within the circuit.
This can create noise and restrict the
circulation of fluid.

air outlet See CEILING DIFFUSER, PUNKAH
LOUVRE and REGISTER.

air quality See FILTER and VENTILATION.
air seasoning Same as AIR DRYING.

air slaking The process of exposing
QUICKLIME to the air. It gradually absorbs
moisture and breaks down into HYDRATED
LIME powder.

air sterilisation A process of killing
micro-organisms in ventilation air by
means of exposure to ultra-violet light.
air termination In a LIGHTNING PROTEC-
TION SYSTEM, a conductor or rod positioned
to intercept a lightning discharge and
to create a ZONE OF PROTECTION. The rod is
sometimes termed a finial.

air washer Component of an AIR CONDI-
TIONING plant which removes suspended
dirt by spraying or washing.

AIRAH Australian Institute of Refriger-
ation, Air Conditioning and Heating,
Melbourne.

air-bag loading A load applied in a model
test or a full-scale test by pumping up
a bag, pressing against a firm founda-
tion, with an air compressor. Also called
pneumatic loading.

airborne sound Sound transmitted from
one part of a building to another in which
the initial transmission path is within air,

e.g. speech, as opposed to STRUCTURE-
BORNE SOUND OI IMPACT SOUND where
there is direct excitation of the structure
of the building, e.g. by out of balance
forces from machinery in a plant room,
hammer blows or footsteps. Airborne
sound transmission through a masonry
wall or floor will approximately conform
to the Mass LAW.

airconditioning See AIR CONDITIONING.
air-entraining agent An additive to
cement or an admixture to concrete which
causes minute air bubbles to be incor-
porated in concrete or mortar during
mixing. It is claimed that this increases
workability and frost resistance. See also
ENTRAPPED AIR.

air-inflated structure Same as PNEUMATIC
STRUCTURE.

air-supported structure (a) See PNEU-
MATIC STRUCTURE. (b) A more expensive
and less common type is a closed mem-
brane structure, consisting of two layers
of membrane, inflated with air at a
pressure sufficient to support the loads
acting on it. This avoids the need for the
continual operation of an air compressor.
air-to-air heat transmission coefficient
Same as THERMAL TRANSMITTANCE.
AISC American Institute of Steel Con-
struction, Chicago. The former Australian
Institute of Steel Construction is now
merged with SIA to form The Australian
Steel Institute (North Sydney).

aisle (a) A wing (Latin, ala) attached to
the nave of a church, usually separated
from it by a line of columns. () Hence,
any division in a church, such as a passage
between pews. (c¢) Hence, a passage
between seats in any building, such as
a theatre or concert hall.

AITC American Institute of Timber
Construction, Englewood, Colorado.

Al Chemical symbol for aluminium.
alabaster Pure Gvypsum in densely
crystalline form. Due to its softness it
is easily carved and polished.

alarm gong A device in a sprinkler
system to sound the alarm when a sprink-
ler head activates. It is activated by water
flow in the pipework.

albedo The ratio of the amount of light
reflected by a surface to the light falling
onto it.
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alclad Steel sheet, or any other metal
product, which has been coated with
aluminium or aluminium alloy as a
protection against corrosion.

algebraic mean An obsolete term for
the average of all values (i.e. their sum,
divided by the number of values), con-
sidering their positive or negative sign.
Usually simply called mean. See also
ARITHMETIC MEAN, GEOMETRIC MEAN,
MEDIAN and MODE.

algorithm Corruption of al-Khowarazmi
(a ninth-century Arab mathematician); the
term originally used to denote arithmetic
using the Indian—Arabic (i.e. decimal)
numerals. It now generally implies a
sequence of logical processing rules, set
up to solve a problem.

aliasing An inaccuracy which occurs
when a smooth ANALOG signal is con-
verted to a DIGITAL signal: (a) In acoustics,
when a signal is sampled at a rate less
than twice the component maximum
frequency, phantom low frequencies can
be generated. (b) In digital graphics, the
rough edge effect caused by converting
a smooth diagonal line into rectangular
pixels.

alidade See PLANE TABLE.

alite See TRICALCIUM SILICATE.

alkali (@) A synonym for Baske. (b) More
correctly, and in a more limited sense,
a generic term for the hydroxides of
sodium, potassium, lithium, rubidium
and caesium, which are called the alkali
metals.

alkali-aggregate reaction Chemical
reaction between certain aggregates and
the sodium and potassium compounds
contained in Portland cement. Aggregates
liable to this type of reaction may
cause deleterious expansion in mortar or
concrete.

alkaline soil A soil which produces an
alkaline reaction; a soil with a pH VALUE
above 7.3.

alkyd paints Paints using ALKYD RESIN
as the venicLE for the pigment. There
are interior, exterior and fire-retardant
types.

alkyd resin A THERMOPLASTIC synthetic
resin, derived from an alcohol, such as
glycerol, and an organic acid, such as
phthalic acid.

Allen head A hexagonally recessed head
of a BoLT or scREw. A hexagonal key
of the appropriate size is used to drive or
tighten it. See also CROSS-HEADED SCREW.
alligatoring Cracking of the surface bitu-
men of a BUILT-UP ROOF due to shrinkage.
Also called crocodiling.

allotropy The ability to exist in more than
one state, e.g. carbon has three allotropic
varieties which are diamond, graphite and
amorphous carbon.

allowable stress Same as MaxIMUM
PERMISSIBLE STRESS.

alloy A substance with metallic prop-
erties, composed of two or more elements,
which after mixing in the molten state
do not separate into distinct layers on
solidifying. Normally alloys are mixtures
of metals. Structural steel (which is a
mixture of iron and carbon) is a notable
exception. Alloys may be composed of
chemical compounds, solid solutions,
EUTECTICS, EUTECTOIDS or of aggregations
of these with each other and with pure
metal.

alloy diagram Same as PHASE DIAGRAM.
alloy steel A steel to which one or more
elements, other than carbon, have been
added, as opposed to CARBON STEEL
(although, strictly speaking, carbon steel
is an alloy).

alluvial soil Soil deposited by flowing
water (generally during a flood) in recent
times (geologically speaking) on land
which is not permanently submerged.
alpha brass A copper—zinc alloy which
contains more than 64 per cent copper. It
has good tensile strength and considerable
ductility.

alpha iron Unalloyed iron below 910°C
(1670°F). It has a body-centred cubic
space lattice, and it is magnetic below
the magnetic change point which, in pure
iron, is 767 °C (1414 °F). See also Gamma
IRON and PHASE DIAGRAM.

alpha particle A helium nucleus, i.e. a
helium atom which has lost two electrons
and consequently has a double positive
charge. It contains two protons and two
neutrons. The alpha radiation emitted by
radium, etc. consists of a stream of alpha
particles.

alpha testing A stage of software devel-
opment where the software is first tested
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for bugs by real users, rather than the
developers themselves. In contrast to
BETA TESTING, software at the alpha test-
ing stage is usually assumed to have
some significant BuGs or unimplemented
portions.

alphameric  character
ALPHANUMERIC CHARACTER.
alphanumeric character Any one of
the letters of the alphabet (in upper or
lower case), the ten numerical digits,
punctuation marks and other printable
characters. It requires at least seven BITS
to express a character in binary notation.
alternating current An electric current
which reverses its direction of flow at
regular intervals (commonly at 50 or 60
cycles per second (50 or 60 Hz)), as
opposed to a direct current.

alternative officing Accommodation
strategy seeking to change an existing
workplace, including concepts such as
HOTELLING, HOT DESKING and HOME
WORKING.

alternator An alternating current gen-
erator. It is usually driven by a heat engine
or a water turbine. See also DyNAMO.
altitude The angle between a point on
the surface of a sphere and its horizon.
It is the vertical coordinate for locating
the point; the horizontal coordinate is
the AzimMuTH (see figure). See also
DECLINATION.

Same  as

Altitude

alum A double sulphate of aluminium and
a univalent metal, such as potassium. It is
used to make Gypsum plaster harden
faster. Alum was the raw material for the
first production of metallic aluminium;
this is now generally made from BAUXITE.
alumina Aluminium oxide (ALQO,).
Hydrous alumina is BAUXITE.

aluminium A white metal of atomic
weight 26.98. Its chemical symbol is Al,
its atomic number is 13, it has a valency
of 3, a specific gravity of 2.70, a melting
point of 660.1°C, and a coefficient of
thermal expansion of 23.5 x 107° per K.
Most aluminium is produced from
BAUXITE by an electrolytic process, which
depends on a cheap source of electric
power for its economy. Aluminium metal
is silvery-white in colour. It oxidises
very readily, but the oxide skin formed
provides a protective coating which
inhibits further oxidation. Aluminium
is readily alloyed with copper, silicon,
nickel, manganese, magnesium and other
metals, and a very wide range of alloys
are available for casting, forging, stamp-
ing, rolling and extruding. Also called
aluminum (US).

aluminium bronze A copper—aluminium
alloy, containing 3-11 per cent of
aluminium.

aluminium foil A thin sheet of aluminium,
about 0.15mm thick. It is commonly used
for REFLECTIVE INSULATION.

aluminous cement See HIGH-ALUMINA
CEMENT.

aluminum US spelling of aALumINIUM.
AM  Abbreviation  for  AMPLITUDE
MODULATION.

amalgam An alloy of mercury and some
other metal.

ambient The conditions (temperature,
humidity, sound field or lighting) existing
in the general surroundings, but excluding
any local effects being studied.

ambient lighting The general background
lighting, excluding the effects of Task
LIGHTING.

ambient sound The resultant sound, at a
point of interest, from all sources near and
far.

ambisonics A technique for recording
sound using four unidirectional micro-
phones and reproducing ‘surround’ sound
using four loudspeakers.

amenities Activities provided in asso-
ciation with a facility, which provide
comfort and convenience.

American bond Same as COMMON BOND.
American Ephemeris Since 1960
published in the same form as the British
NAUTICAL ALMANAC.
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amino-plastics A generic term for urea
FORMALDEHYDE and melamine formal-
dehyde resin.

ammeter An instrument for measuring
electric current, graduated in amperes.
See also GALVANOMETER.

ammonia A colourless, alkaline, toxic gas
of composition NH,, with a pungent
odour. It has a boiling point of —33°C.
It is used as a refrigerant in large VAPOUR
coMmPRESSION refrigeration plants. Not
favoured in air conditioning applications
due to its toxicity.

ammonium chloride Generally known as
sal ammoniac.

amorphous Not crystalline.

amorphous silicon An alloy of'silica and
hydrogen, in a non-crystalline arrange-
ment, used to produce PHOTOVOLTAIC
CELLS.

amortisation A method of liquidating
a debt by making annual payments to a
sinking fund.

amp Abbreviation for AMPERE.
amperage The flow of electric current,
measured in amperes, in a circuit.
ampere (A) The unit of electrical current,
named after the nineteenth-century
French physicist A. M. Ampere. One
ampere is the constant current which, if
maintained in two straight parallel
conductors of infinite length, of negligible
circular cross-section, and placed at a
distance of 1 metre apart in a vacuum,
produces between them a force equal
to 2 X 107 NEwTON per metre length. It
is also equivalent to a current flow of
1 coulomb per second.

amphitheatre An oval, circular or semi-
circular building with seats rising in
ascending rows around an ARENA.
amplifier A device for increasing the
power level of a signal.

amplitude A measure of the extreme
range of a fluctuating quantity which is
usually taken as the difference between
the maximum (or minimum) value and the
mean value.

amplitude modulation A method of
encoding a signal on a carrier wave (for
the purpose of recording or transmit-
ting it) by varying the amplitude of the
wave at a constant frequency. See also
FREQUENCY MODULATION.

anabatic Flow occurring when air at
a lower level is heated (e.g. by solar
radiation) thus becoming lighter (but not
light enough to break through the cooler
upper layers) and flowing upwards along
a slope. The opposite of KATABATIC.
anaerobic A state where free oxygen is
absent (opposite of aerobic).

anaerobic digestion A bacterial diges-
tion process which removes the offensive
odour of many organic wastes.
analemma A distorted ‘figure 8” shaped
graph, representing the EQUATION OF TIME.
analog, analogue Continuously varying,
and therefore capable of being represented
numerically only by REAL NUMBERS, or
physically by objects capable of infinitely
small movements (such as the hands
of a clock). Compare with DIGITAL.
(Usually spelled analogue when used as
anoun.)

analog computer A computer which
accepts time-varying inputs. Analog com-
puters are generally designed to solve
a specific problem, and they are therefore
less versatile than DIGITAL COMPUTERs.
analog to digital converter (ADC) A unit
for translating output signals from an
analog device (such as a sound level meter
or temperature probe) into digital form for
input into a digital computer system.
analogy Similarity or correspondence
between different phenomena or concepts,
usually through properties other than
physical features; as in the analogy
between a door and a tap through the
function of controlling flow.

analysis The process of resolving or
separating a problem into its component
parts and determining the relationships
between them. The result of that process.
Contrasted to synthesis. See also SYSTEM
ANALYSIS.

anatase See TITANIUM WHITE.

anchor (or rock anchor) A cable or bar,
held in a hole drilled into rock or pre-
existing concrete by a fixed anchorage,
and with provision for tensioning at
the free end. Used to prevent the uplift of
foundations, to tie back retaining walls,
or to stabilise a rock face. See also
GROUND ANCHOR.

anchor bolt A bolt usually embedded
in a structure, e.g. in concrete, with a
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angle of repose

protruding threaded section. Also called
holding-down bolt.

anchorage Device, frequently patented,
for permanently anchoring the tendons
at the ends of a POST-TENSIONED member,
or for temporarily anchoring the tendons
of PRE-TENSIONED members during hard-
ening of the concrete.

anchorage zone In POST-TENSIONED
concrete, the region adjacent to the
anchorage of the tendon, which is sub-
jected to secondary stresses resulting from
the distribution of the prestressing force
(see figure). Unless suitably reinforced,
the concrete may split due to secondary
tension. In PRE-TENSIONED concrete, the
region in which the transfer bond stresses
are developed.

Anchorage zone

ancient lights In historical English law,
windows which existed for so long a time
as to constitute immemorial usage in law
(20 years or more), became an ‘ancient
light” which the law protected from
disturbance.

anechoic chamber A room for acoustic
testing in which a FREE FIELD eXists
because all the surfaces are highly
absorbent. Also called a free-field room.
Anechoic chambers are used for meas-
uring the SOUND POWER and DIRECTIVITY
of sound sources amongst many other
things. See also REVERBERATION CHAMBER.
anemometer Instrument for measuring
wind speed. High air velocities can be
measured with the deflecting vane anemo-
meter which gives a direct reading, and
the rotating vane anemometer (see figure)
which counts the rotations. Instruments
suitable for lower air speeds are the kaTA

Anemometer

THERMOMETER (now largely obsolete),
the HOT-WIRE ANEMOMETER, and the
IONISATION ANEMOMETER.

aneroid barometer See BAROMETER.
angiosperm One of the two main divi-
sions of seed plants; it includes most
of the world’s flowering plants, and all
hardwoods; the other main division is the
GYMNOSPERMS.

angle cleat A small bracket formed
of ANGLE 1RON, which is used to locate
or support a member of a structural
framework.

angle factor or shape factor A factor
used in calculating radiant energy ex-
change between surfaces. It expresses
the geometrical relationship between the
two surfaces.

angle grinder A hand-held powered
grinder, in which the axis of the grinding
wheel is at right angles to the machine.
Used for cleaning up welds, and general
small cutting and grinding tasks.

angle iron A steel section, either hot-
rolled or cold-formed, consisting of two
legs at an angle (which is almost invari-
ably a right angle). An angle iron may
be equal (both legs the same width) or
unequal.

angle of friction The angle ¢ between the
force due to the weight of a body resting
on a surface, and the resultant force when
the body begins to slide. The coefficient
of friction p = tan ¢. See also FRICTION.
angle of illumination Same as ANGLE OF
INCIDENCE.

angle of incidence The angle which an
arriving ray or wave makes with the
normal to the surface on which it falls.
See also ANGLE OF REFLECTION.

angle of internal friction The ANGLE OF
FRICTION ({) in granular soils. It is defined
by the equation: shearing resistance =
normal force on surface of sliding X tan
0. For perfectly dry or fully submerged
granular soil (clean sand or gravel) it
equals the ANGLE OF REPOSE. See also
RANKINE THEORY and BULKING.

angle of reflection The angle which a
reflected ray or wave makes with the
normal to the surface which is reflecting
it. Same as specular angle.

angle of repose The steepest angle at
which a heap of dry soil will stand.
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angle of shearing resistance See
COULOMB’S EQUATION.

angle section See ANGLE IRON.
anglepoise A LUMINAIRE, mounted on
a table, floor, wall or equipment, whose
position and angle can be changed by
pulling or pushing. The new position is
usually held by means of links and strings
or, rarely, by a GOOSENECK.

angstrém Obsolescent unit of measure-
ment for very small lengths, equal
to 1 x 1071 metre or 0.1 nanometre;
abbreviated as A.

anhydride An oxide which produces
an acid when combined with water.
anhydrite Anhydrous calcium sulphate
(CaS0,). It is found naturally as a mineral
or it may be made from Gypsum by remov-
ing the water of crystallisation, usually by
heating above 163 °C (325 °F). Anhydrite
produced from gypsum is more reactive
than the naturally occurring mineral.
anhydrous A term applied to minerals
which do not contain water of crystalli-
sation.

anhydrous lime Same as QUICKLIME.
animal glue GLUE made from animal
waste products.

animation In computer graphics, the
display of a series of frames in quick
succession so as to achieve a computer-
produced animated movie. Can be used
for the study of the behaviour of phys-
ical phenomena where time-variance is
important, such as airflow, bending of
beams, etc.

animation program Program designed
for creating ANIMATION sequences.

anion A negative ion, the opposite of
a cation which is positive.

anisotropic Having different physical
properties in different directions, as
opposed to isotropic.

annealing (a) Heating glass uniformly
to its annealing temperature to remove
residual stresses, and then cooling it
slowly at a controlled rate. () Heating a
metal alloy (such as steel) to a temperature
about 50K above the upper limit of the
TRANSFORMATION TEMPERATURE range.
By contrast, TEMPERING is carried out
below this range. The object is to remove
stresses induced by previous treatment
and improve ductility. The annealing

temperature is held for at least an hour
(more for thick pieces), and cooling is
slow.

annual cost (of a building) The total
annual operating costs of a building, as
opposed to capital costs. The annual oper-
ating costs of a multi-tenanted building
are borne by the owner, and subsequently
split between the tenants in the ratio of
the area of their tenancies to the total,
or by some other such formula stipulated
in the lease agreement.

annual mean daily insolation The
average solar energy per square metre
available per day over the whole year.
annual rings Same as GROWTH RINGS.
annual solar savings The annual savings
due to the use of a solar energy device.
annular Ringlike.

annulus A figure bounded by two con-
centric circles, i.e. a thick ring.
annunciator A panel which provides
information to lift passengers by means
of display and/or sound.

anobium borer A wood borer of the
family Anobiidae, which attacks many
species of seasoned timber, both HEART-
woob and sapwoob. Also known as the
furniture borer, because it has a long life-
cycle and may remain active in old timber
items for a long time before being noticed.
Its FrAss has a gritty feel. See also LycTus
BORER.

anode The positive electrode of an
electrolytic cell or battery. The cathode
is the negative electrode.

anodising A process for producing a
film of aluminium oxide on aluminium or
aluminium alloys, to protect the surface
from corrosion. The film is slightly
porous, and it is usually sealed, e.g. with
lanoline dissolved in spirit. Colours can
be introduced before sealing. Aniline
dyes are liable to fade if used externally.
Mineral pigments are used externally.
ANSI American National Standards
Institute, New York.

ant capping A TERMITE SHIELD made
of galvanised iron or similar material.
ant, white See TERMITE.

anteroom A small room adjacent to a
larger room, often used as a waiting room.
ante-solarium A balcony which faces
the sun.
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apparent volume (of a porous substance)

anthropometry The comparative study
of'the sizes and proportions of the human
body with a view to determining its aver-
age dimensions.

anti-aliasing The process of smoothing
of the image or sound roughness caused
by ariasing. With images, approaches
include adjusting pixel positions or setting
pixel intensities so that there is a more
gradual transition between the colour of
a line and the background colour. With
sound, aliases are removed by eliminating
frequencies above half the sampling
frequencies.

anti-bandit glazing Glazing designed
to resist violent attack, often consisting of
thick LAMINATED GLASS or polycarbonate,
set into suitably robust frames.
anticlastic A surface with a negative
GAUSSIAN CURVATURE.

anticlockwise The opposite to cLock-
WISE. Also called counterclockwise.
anti-corrosive paint Paint which delays
corrosion, particularly of steel. It is used
as a primer, rarely as a finishing coat.
Although paints, especially those con-
taining zinc, are effective at reducing
corrosion, the preparation of the surface is
an essential part of the paint system.
anticyclone In meteorology, a high-
pressure area with winds rotating
cLockwisE in the northern hemisphere,
and ANTICLOCKWISE in the southern
hemisphere.

antifreeze Substance added to water
to lower its freezing point. Solar water
heaters usually use a mixture of water and
propylene glycol to prevent freezing.
anti-friction metal A white metal based
0on ANTIMONY, LEAD oOr TIN, used to reduce
friction.

antilogarithm If 5 is the LoGArITHM Of @,
i.e. log a = b, then a is the antilogarithm
of b, i.e. a=log™ b.

antimony A bluish white metal. Its
chemical symbol is Sb (Stibium), its
atomic number is 51, its valency is 3 or 5,
its atomic weight is 121.76, its specific
gravity is 6.62, and its melting point is
630.5°C. Antimony and its alloys expand
on solidification, thus reproducing the fine
details of the mould.

antimony oxide A white pigment, which
has flame-retardant properties. It has

better opaciTy than whiting, but not as
much as TITANIUM WHITE.

antinode A point, line or surface of an
interference pattern at which the ampli-
tude of the variable of interest (e.g.
pressure or velocity) is a maximum.
antisiphon trap An air TRAP which
contains an additional volume of water in
an enlarged pipe, to increase the resealing
quality of the trap.

anti-vibration mounts Flexible elements
inserted between the base of a machine
and its supporting structure to prevent
transmission of vibration.

antivirus software A class of program
that searches a HARD DRIVE, FLOPPY
pisks and incoming data for any known
or potential viruses.

apartment A dwelling, usually one of
many in a building. See also conpo-
MINIUM, DUPLEX, FLAT, HOME UNIT,
MAISONETTE and 0YO.

apex The highest point of any structure.
apex stone Same as SADDLE STONE.
aphelion Point in the orbit of a planet
or comet that is farthest from the sun, the
opposite of perihelion.

apogee Point in the orbit of the moon,
planet or satellite farthest from the earth,
the opposite of perigee.

apostilb (asb) An obsolete unit of
LUMINANCE. For matt surfaces, 1 apostilb
= 1 blondel = 1/n candela per square
metre = 0.318 cd/m?.

apparent brightness The subjective
response to the relationship between
all the LumiNaNcEs in the visual field.
Also called luminosity or SUBJECTIVE
BRIGHTNESS.

apparent power In alternating current
systems, the product of voltage and
current (volt-amps or kVA). See also
POWER.

apparent solar time Also called true
solar time. The time according to the
position of the sun in the sky. It differs
from MEAN SOLAR TIME, because the sun’s
motion is not entirely uniform. See also
EQUATION OF TIME.

apparent volume (of a porous
substance) The BULK VOLUME minus the
open pores, or the true volume plus the
closed pores. The apparent density is
the mass divided by the apparent volume.
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applet A small PrRoGrRAM that can be sent
along with a WEB PAGE to a user. Applets
are written using JAVA programming
language and can perform interactive
animations, immediate calculations,
or other simple tasks without having to
send a user request back to the SERVER.
applications software, programs
Programs designed to solve problems in
a specific problem domain, as opposed
to systems software which is designed to
perform a variety of general tasks for its
user. For example, word processing soft-
ware is designed for a very specific
collection of tasks.

appliqué One material applied to another,
generally as a decoration.

apron (a) A relatively wide flashing, or a
flashing that surrounds or partly surrounds
a projecting construction. (b) A concrete
slab on grade, in front of or around
a building. (c) A guard installed on the
underside of a lift car to prevent the
trapping of objects or limbs of people
whilst a car, which uses advance opening
LIFT DOORS, is levelling at a landing.
AQL Abbreviation for Acceptable Quality
Level, the average quality at which
the producer should work to satisfy the
customer.

aqua fortis Concentrated nitric acid.
aqua regia A mixture of nitric acid and
hydrochloric acid in the proportion of
1:3, so called by alchemists because it
dissolves gold.

aqueduct An artificial channel for
the conveyance of water, usually an
ancient structure carried on masonry
arches.

aquifer A layer of rock or soil which
conducts water.

arc (a) Sparking that results when
undesirable current flows between two
points of differing potential. This may
be due to leakage through the interme-
diate insulation or a leakage path due
to contamination. () The ionised current
path between a welding electrode and the
work. (c¢) See ARC OF A CIRCLE.

arc lamp A luminaire with an ARrc
LIGHT.

arc light A high-intensity electric-
discharge lamp employing an arc dis-
charge between two electrodes in air.

Modern DISCHARGE LAMPS US€ an arc
within a glass or quartz vessel, containing
a gas or a metal vapour.

arc of a circle A portion of its cir-
cumference. The length of an arc which
subtends an angle 6 degrees at the centre,
is 6nD/360, where D is the diameter

(see figure).
TN

Arc Segment Sector

Arc of a circle

arc welding FUSION WELDING in which the
heat is derived from an electric arc formed
either between two electrodes, or between
the parent metal and one electrode. Air
must be excluded from the arc, either
by the use of a flux coating on the elec-
trode, or by a shielding gas or powdered
flux. See also ACETYLENE, ARGON-ARC,
HELIARC, SHIELDED-ARC and SUBMERGED-
ARC WELDING.

arcade (a) A number of arches arranged
in a line, so that their horizontal thrusts
are absorbed by the adjacent arches.
(b) Hence, a covered walk with an arcade
on one side or arcades on both sides.
(c) Hence, a covered walk with shops or
other buildings on one side, which may
or may not have arches on the other side.
(d) Hence, a covered walk lined by shops
or other buildings on both sides, and lit
from the top, originally by daylight, but
now generally by electric light. This latter
use is also called a GALLERIA.

arch A structure designed to carry a load
across a gap mainly by compression.
See CATENARY ARCH, CIRCULAR ARCH,
CORBELLED ARCH, CROWN, FLAT ARCH,
HORSESHOE ARCH, JACK ARCH, PARABOLIC
ARCH and SPRINGINGS.

arch bar A support for a FLAT ARCH, or
for brickwork with normal bond (not an
arch) carried above an opening.
arch brick, stone A brick,
VOUSSOIR.

arched girder Same as BOWSTRING
GIRDER.

Archimedes’ number (Ar) The ratio of

stone
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armoured wood

the buoyancy forces to the incoming
momentum of an air inlet.

Archimedes’ principle See PRINCIPLE
OF ARCHIMEDES and LEVER PRINCIPLE.
arching (a) A system of arches. (b) The
arched part of a structure. (c) The trans-
mission of load in a horizontal structure of
masonry or brickwork through arch action,
instead of bending, due to the horizontal
restraint exercised by the supports, as
shown in the figure. (d) Transfer of stress
in foundation soil from a highly to a less-
highly stressed part due to arch action.

\_|_I_Y_|_|7
Arching (c)

architectural concrete US usage to
describe exposed or non-structural
concrete.

architrave (a) The lowest of the three
parts of the ENTABLATURE of the classical
orders. It is beneath the frieze and rests
on the capital of the column. (h) Hence
the moulded frame surrounding a door or
window. (c) Hence the trim which covers
the joint between an opening in a wall and
the wall finish, particularly for a wooden
door or window in a plastered wall.
archival storage Long-term storage of
artefacts or documents, with the emphasis
on keeping them secure and preventing
deterioration, rather than on easy access.
In computing, a means of storing informa-
tion as files on a backup medium such as
magnetic disk or tape, CD-ROM, DVD,
etc.

archiving The process of creating and
maintaining files on an ARCHIVAL STOR-
AGE medium. The periodic process of
sorting through a library or filing system,
culling superseded or infrequently used
material and transferring it to remote,
condensed storage.

arcuated Spanning with arches as
opposed to TRABEATED.

are A metric unit of area, equal to 100 m2.
It is customary to use the HECTARE, which
equals 10000 m?.

area See CROSS-SECTIONAL AREA and
DUBOIS AREA.

area per person The net available area
divided by the number of FULL-TIME
EQUIVALENT employees.

arena (a) The sandy area forming the
stage of an amphitheatre. (b) Any public
place where contests are held.
arenaceous Sandy. Composed largely of
sand, as opposed to argillaceous.
Argand lamp An oil lamp, invented by
Francois Pierre Argand in the 1790s. Air
passes both inside and outside of a hol-
low tubular wick, surrounded by a glass
chimney, which is fed oil from an elevated
oil reservoir.

argenite Black silver sulphide, resulting
from the corrosion of silver.
argillaceous Clayey. Composed largely
of clay or shale, as opposed to aren-
aceous.

argon-arc welding A form of SHIELDED-
ARC WELDING in which the arc is protected
by the inert gas argon, or a mixed gas
containing argon and carbon dioxide. See
also HELIARC WELDING.

arithmetic mean Normally taken to be
the average of a set of values, i.e. their
sum divided by the number of items.
Occasionally also defined as the sum of
their ABSoLUTE vALUEs divided by the
number of items, although examples of
this definition are usually given by count-
ing numbers of objects, so that all the
values are positive integers anyway. See
also GEOMETRIC MEAN, MEDIAN and MODE.
arm See LEVER ARM.

armature (a) In a relay, the moving part
that is attracted to the electromagnet.
(b) In a generator, the windings in which
a voltage is induced. (¢) In a motor, the
rotating part or rotor.

armoured cable An insulated electric
cable wrapped with a flexible steel
covering.

armoured concrete An obsolete term for
reinforced concrete.

armoured wood Wood covered with
metal.
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armour-plate glass See
RESISTING and TEMPERED GLASS.
array A table of related numbers or
values.

arrester A non-linear device to limit the
amplitude of voltage on a power line. The
term implies that the device stops over-
voltage problems (e.g. lightning). In
actuality, the amount of voltage that
can be removed by the operation of an
arrester is limited by other factors in the
installation.

arrestor An apparatus designed to
intercept and retain silt, sand, oil, grease,
sludge and other substances in a waste
discharge.

arris A sharp edge formed by the meet-
ing of two surfaces, particularly two
mouldings.

arris gutter A V-shaped gutter.

arrival rate The number of passengers
arriving for service at a lift system during
a five-minute peak period.

arrow The graphic representation of an
ACTIVITY in @ CPM NETWORK. One arrow
represents one activity; however, it is not
a vector quantity, and not normally drawn
to scale. The intersection of two arrows
marks an EVENT.

Art Moderne The style popularised by
the Exposition Internationale des Arts
Décoratifs et Industriels Modernes,
held in Paris in 1925. It influenced design,
including architectural design, in Europe,
the USA and Australia until the Second
World War. The term Art Deco has a
slightly different meaning, but is often
used synonymously.

Art Nouveau An artistic style of the
late nineteenth century, characterised by
sinuous organic forms.

articulated detail A detail in which the
joints between materials, or the salient
edges, are recessed to emphasise their
location, but to hide any crack.
articulated structure A
constructed with PIN JOINTs.
articulation (acoustics) A measure of the
probability of understanding a spoken
message in a particular environment
such as a noisy or reverberant room. See
also ARTICULATION LOSS and SPEECH
INTELLIGIBILITY.

articulation index A calculated prediction

BULLET-

structure

of ARTICULATION OI SPEECH INTELLIGI-
BILITY.

articulation loss A measure of the prob-
ability of not understanding a spoken
message in a particular environment.
artificial intelligence The endowing of
machines with some of the characteristics
of intelligence, such as learning, recog-
nition and reasoning, normally associated
with humans.

artificial light Light produced by elec-
trical processes or the burning of fuel.
The preferred term is electric light or,
as appropriate, gaslight or oil-light. See
FILAMENT LAMP, FLUORESCENT LAMP,
LUMINAIRE, MAINTENANCE FACTOR and
PSALL

artificial seasoning Seasoning timber
by some means other than NATURAL
SEASONING.

artificial sky A hemisphere, usually 6-7
m (20-25 ft) in diameter, lit inside to
imitate the natural sky. A model, scaled
in accordance with the principles of
dimensional analysis, is placed at the
centre of the hemisphere, and measure-
ment of internal lighting conditions are
made with pHOTOVOLTAIC CELLS. Most
artificial skies are calibrated for the
overcast condition represented by the cie
STANDARD OVERCAST SKY. A simpler type
of artificial sky, which can only be used
to investigate windows in a wall, consists
of a mirror-lined box lit from above; this
creates lighting through the windows
similar to that from an infinitely distant
source.

artificial stone PRECAST CONCRETE made
with careful attention to appearance, fre-
quently in imitation of natural stone.

AS Abbreviation for Australian Standard.
asbestos A mineral occurring in fibrous
form, consisting of various silicates. It
is highly resistant to high temperatures,
and was widely used as a fire-resisting
material. The fibres are flexible enough
to be woven like textiles, or used as re-
inforcement in cement to form building
boards, or sprayed onto surfaces with a
cement binder. However, it has been
found that the fine fibres can be inhaled,
causing a hazard to the health of the
miners and manufacturers, and possibly
to the occupants of buildings with free
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Assman psychrometer

asbestos. In most countries it has been
replaced by other fibres.

asbestos cement sheet Building sheet
made from cement with an admixture of
AsBEsTOs fibres. Although highly resistant
to both fire and weathering, its use has
been discontinued because of the hazard
associated with asbestos fibres. See FIBRE
CEMENT and FIBRO.

as-built drawings Obsolete term refer-
ring to contract drawings marked up
to reflect changes made during the con-
struction process. Now better known as
RECORD DRAWINGS Or record documents.
A-scale on a sound level meter A
filtering system that has characteristics
approximately matching the response of
the human ear at low sound levels.
ASCE American Society of Civil
Engineers, Reston, Virginia.

ASCIl  Abbreviation for American
Standard Code for Information Inter-
change. This is the standard association
of a pattern of seven bits with an ALPHA-
NUMERIC or control character so that
components of a computer system can
recognise input or output.

ASEE American Society for Engineering
Education, Washington.

ashlar Squared stonework as opposed
to rubble. Coursed ashlar is laid in regu-
lar horizontal courses. Random ashlar
consists of rectangular blocks whose
horizontal and vertical joints do not line
up. Ashlar brick is brick which has
been rough-hacked on the face to make it
resemble stone.

ASHRAE American Society of Heating,
Refrigerating and Air Conditioning
Engineers, Atlanta.

ASHRAE scale A seven-point scale
of thermal comfort used for voting in
thermal comfort studies, rating the ther-
mal condition: 3 is ‘hot’, 0 is ‘neutral” and
=3 is ‘cold’. (In earlier versions the scale
ran from 7 to 1.) It is said to be more
objective than the BEDFORD SCALE.
ASHVE American Society of Heating and
Ventilating Engineers, now ASHRAE.

ASI Australian Steel Institute, North
Sydney.

ASME American Society of Mechanical
Engineers, New York.

ASP Abbreviation for Active Server

Pages. An ASP is an HTML page that
includes one or more scripts (small
embedded programs) that are processed
on a Microsoft web server before the page
is sent to the user. An ASP is similar to a
common gateway interface (CGI) applica-
tion in that both involve programs that
run on the SERVER, usually tailoring a page
for the user.

aspect The direction in which a building
faces. Also the view beyond a workplace,
generally to the exterior.

aspect ratio The ratio of the longer to the
shorter side of a rectangle.

asphalt A black sticky mixture of hydro-
carbons used for waterproofing basements
and flat roofs. In the USA the term is used
both for the naturally occurring product
and that obtained from the distillation of
petroleum. Elsewhere the artificial asphalt
is usually called bitumen.

asphalt mastic A thick adhesive, con-
sisting of asphalt, bitumen or pitch, and a
filler, such as sand. It is used for bedding
woodblock floors, bedding and pointing
window frames, and for laying and repair-
ing flat roofs.

asphalt roofing Waterproof roof laid
either with bituminous felt or with mastic
asphalt.

asphalt shingles Roof shingles, widely
used in the USA, made of felt saturated
with asphalt or tar, and surfaced with
mineral granules.

assay Estimation of metal content in
an ore by chemical analysis or heat
treatment.

assembly language Language employ-
ing mnemonic codes instead of the binary
codes used in MACHINE LANGUAGES.
An assembly language for a particular
machine language will generally be
in one-to-one correspondence with the
MACHINE LANGUAGE. The primary advant-
age of assembly languages over machine
languages is the ease with which humans
can write, read and debug programs
written in them.

asset management The management of
building elements, systems, equipment,
fixtures and fittings from procurement,
operation and maintenance to renewal.
Assman psychrometer A pair of WEeT-
AND-DRY BULB THERMOMETERS mounted
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in a nickel-plated cover to shield them
from radiation. To achieve uniform ven-
tilation, the air is drawn mechanically
over the thermometers with a small fan.
association matrix A matrix produced in
the briefing stage of a project to define
the desirability for different functional
spaces to be near to, or separated from
one another, and the importance of their
relationships in the overall design.
ASTM American Society for Testing and
Materials, Philadelphia.

astragal (@) A small semicircular mould-
ing, often decorated with a bead. (b) A
moulding covering a joint around a door
or window, and for glazing bars. (c) A
small metal strap for fixing a pipe to a
wall. (d) A moulding, attached to one of
a pair of swinging doors, against which
the other door strikes.

atm Atmosphere, an obsolescent unit of
pressure. The standard PRESSURE exerted
by the weight of the air at the surface of
the Earth is 101.325 kPa (14.7 psi), and
this equals 1 atmosphere.

atmospheric layers The Earth’s atmos-
phere is divided into four layers: the tro-
posphere (nearest Earth), the stratosphere,
the ionosphere and the exosphere. Atmos-
pheric conditions change with time and
latitude; the layers are thicker at the
equator and thinner at the poles.
atmospheric pressure See PRESSURE,
ATMOSPHERIC.

atomic heat The quantity of heat required
to raise the temperature of one MoLE of an
element through 1K.

atomic number The number of a
chemical element when arranged with
the others in increasing order of ATomic
WEIGHT, as in the PERIODIC TABLE. It is
equal to the total number of positive
charges in the nucleus, or the number of
orbital electrons in a neutral atom of the
element.

atomic weight The relative weight of an
atom of an element, taking the weight of
an atom of carbon as 12. The classifica-
tion was originally based on hydrogen
as unity; hydrogen has now an atomic
weight of 1.008. See also 1SOTOPES.
atomise To break up a liquid into very
fine drops.

atrium (a) The inner hall of a Roman

house, with an opening in the roof and a
rectangular basin to receive the rainwater.
(b) The forecourt of an early Christian
basilica. (¢) An enclosed courtyard or sky-
lighted space in a modern multi-storey
building, surrounded by arcades or bal-
conies. (d) A space within a building that
provides an open vertical link between
several floors.

attenuation Diminution or weakening,
particularly of sound.

Atterberg limits See LiQuID LIMIT and
PLASTIC LIMIT.

attic Roof space between the top-storey
ceiling and the roof.

attic fan or ventilator (@) A mechanical
fan in the attic of a house, which removes
hot air from the roof space in hot weather.
(b) A large diameter fan usually located
centrally in a house, built into the ceiling,
to draw air from the rooms (thus inducing
fresh air intake through vents) and push
it into the attic, to force out the hot air
from the attic space through a ridge vent
or other ventilator openings.

attribute Information describing a prop-
erty of an object. Attributes are assigned
VALUES.

Au Chemical symbol for gold (aurum).
AUC 4b urbe condita (from the founding
of the city), the system of dates used in
ancient Rome. 0 AUC is about 753 BCE.
audible sound Acoustic oscillation of
such character as to be capable of exciting
the sensation of hearing. See also Aupio
FREQUENCY.

audience absorption The absorption of
sound by audiences in an auditorium. In
most auditoria it is the major contributor
to the total absorption in the room.
Audience absorption is specified in one
of two ways: absorption per person or
absorption per square metre of audience
area.

audio frequency Any frequency in the
range 16 Hz to 16 kHz, the conventional
limits of human audition. The frequency
range of 20 Hz to 20 kHz is also in com-
mon usage.

auditorium (@) Room especially designed
to have satisfactory acoustics for speech,
music or both. () In a theatre, the space
assigned to the audience, as opposed
to the stage. Fire regulations frequently
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require that the two spaces be capable of
separation by means of a fire-resistant
curtain.

auger (a) A tool for boring holes in wood.
Its shaft has a helical flute which serves
to remove the material from the hole after
it has been cut. (b) A tool for boring holes
in soil. The post-hole auger is a hand-
operated tool which can be used to obtain
BOREHOLE SAMPLES. Larger holes must
be made with a powered earth auger, or
by conventional excavation methods.
auralisation The technique, based on
numerical simulation and using binaural
sound recordings, which allows listeners
to experience music or speech as it would
sound in a room being designed, or in a
virtual room.

Austen steel See CORTEN STEEL.
austenite An allotropic form of Gamma
IRON, which has a face-centred lattice. It
is not stable in carbon steels at room
temperature. However, it exists in stable
form in certain alloy steels containing
nickel and chromium. See also FERRITE.
autoclave A pressure vessel in which
materials are exposed to high pressure
steam. In the building industry, auto-
claving is used for the rapid curing of pre-
cast concrete products, sand—lime bricks,
fibre cement products and hydrous
calcium silicate insulation products.
autogenous healing The closing of fine
cracks in concrete and mortar through
chemical action. It occurs naturally if the
concrete or mortar is kept damp and
undisturbed.

automated speech recognition
Hardware/software systems capable of
translating the spoken word or conver-
sation into another useable representation,
such as text. Automated speech recogni-
tion systems are either speaker-dependent
(trained to a single user’s speech) or
speaker-independent (capable of inter-
preting different speakers). An area of
research in ARTIFICIAL INTELLIGENCE.
automatic control valve A valve
controlling the flow of fluids in response
to signals from a sensor or controller.
automatic door A power-operated door
which opens automatically at the
approach of a person or vehicle and closes
automatically.

automatic fire alarm A FIRE DETECTOR
which automatically initiates a signal
notifying the existence of a fire.
automatic gain control Circuitry in
sound recording and broadcasting systems
which maximises the recorded/broadcast
signal level automatically, whilst prevent-
ing CLIPPING.

automatic interference checking An
automated process whereby a computer
program checks whether two objects
interfere with each other in space, e.g.
ducts and beams.

automatic lift A lift which starts and stops
in response to the pushing of a button; this
is now the normal procedure.

automatic tracking A device that permits
solar collectors to ‘track’ or to follow the
sun during the day without manual
adjustment. Usually for concentrating
collectors.

automation Automatic handling of work
during production and in transit between
machines. The word was coined by the
Ford Motor Company.

autoplumb An optical device which acts
like a plumb bob, but without the prob-
lems of bob swing and wind effects on
the line.

autotransformer A transformer used to
step voltage up or down. The primary and
secondary windings share common turns,
and it provides no ISOLATION (c).
auxiliary source A power source dedi-
cated to providing emergency power to
a critical load when the normal supply
is interrupted.

auxiliary storage Storage external to a
computer.

average recurrence interval (ARI) The
average time between recurrences of
a storm event of a certain severity at a
particular location.

Avogadro’s hypothesis ‘Equal volumes
of different gases at the same pressure
and temperature contain the same number
of molecules’. Named after the Italian
physicist who enunciated it in 1811.
Avogadro’s number is the number of
molecules contained in the MoLE of any
gas; it is about 6.1 x 107,

avoirdupois weight From the Old French
for goods of weight. The normal system
of weights used in Fps UNITS.
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A-weighting See SOUND PRESSURE LEVEL
and A-SCALE ON A SOUND-LEVEL METER.
AWG Abbreviation for American Wire
Gauge.

awning An exterior lightweight shade,
either of rigid construction or canvas,
providing a roof over a door or window.
awning window A push-out type window
sasH, either top-hinged or mounted on
FRICTION STAYs, either a single pane or
multiple sashes from floor to ceiling.
axial load See CONCENTRIC COLUMN
LOAD.

axial-flow fan A propeller fan with the
blades mounted on the axis, as opposed
t0 @ CENTRIFUGAL FAN.

axiom A simple proposition of a self-
evident nature, which requires no proof,
and generally cannot be proved. Also
called postulate.

axis, major and minor The greatest and
the smallest diameter of an ELLIPSE.

axis, neutral See NEUTRAL AXIS.
axisymmetric plume A smoke plume
such as occurs in an atrium, where air is
entrained from all sides and along the
entire height of the plume until the plume
becomes submerged in the smoke layer

(see figure).

Axisymmetric plume

axonometric projection A pictorial
PROJECTION wWhich overcomes some of the
limitations of the ISOMETRIC PROJECTION.
The plan is drawn in true shape but rotated
at an angle, usually 45°. Vertical lines
are drawn to true length, projected up
from the plan. (Axonometric projection is
sometimes used to describe a projection,
similar to 1SOMETRIC, in which the plan
axes are inclined at an angle other than
30°.)

azimuth The horizontal angle subtended

by an object, such as the sun, with the
standard MERIDIAN OF LONGITUDE. The
vertical angle is the ALTITUDE (see figure).

Azimuth

B

back arch Same as DISCHARGING ARCH.
back hoe A tractor-mounted shovel
capable of digging below grade; it digs
towards itself, and the digging mechanism
rotates on a vertical axis to dump the
material (see figure). Also spelled
backhoe. Also called back-acter in the
UK. See figure.

Back hoe

back pressure In plumbing, air pressure
in a pipe that is above atmospheric
pressure.

back prop (a) A strut placed at an angle
to the vertical used to support timbering
in deep trenches. (b) (verb) To replace
props after stripping formwork to provide
support during full curing.

back putty, bed putty Putty behind
glazing to bed it into a frame.

back sawing Sawing a log into rect-
angular sections so that the longer dimen-
sion of the cross-section is roughly
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tangential to the growth rings (as opposed
t0 QUARTER SAWING) (see figure). Back
sawing provides a more interesting FIGURE
on the broad face of a board, but the board
is liable to cup during drying.

Backsawn

Boxed heart —
this portion is
cut out

Back sawing

back siphonage The flowing back of
polluted or contaminated water from a
plumbing fixture into the pipe which feeds
it.

backdraft A phenomenon that occurs
when a fire takes place in a confined area
such as a sealed aircraft fuselage and
burns undetected until most of the oxygen
within is consumed. The heat continues to
produce flammable gases, mostly in the
form of carbon monoxide. These gases are
heated above their ignition temperature
and when a supply of oxygen is intro-
duced, as when normal entry points
are opened, the gases could ignite with
explosive force.

backfill (@) Crushed stone or coarse soil
placed around foundation walls to provide
drainage for water. (b) Rough masonry
or brickwork built behind a face or
between two faces. (¢) Brickwork in the
spaces between studs of timber frames;
also called NoGGING. (d) Filling over the
EXTRADOS of an arch.

backflow (a) Flow in the direction con-
trary to the normal intended flow. (b) The
unintended flow of water from a poten-
tially polluted source into a potable water
supply. See also BACK SIPHONAGE.
background In computing: (a) used in
multi-task processing systems for low-
priority tasks carried out when the com-
puter is not executing high-priority jobs
(the foreground); (b) the plane on the
computer screen used for the placing of
windows, etc.

background noise The AMBIENT SOUND
(e.g. from air conditioning, traffic, wind
or birds or a combination of these) in
the absence of the sound of interest or
under investigation (e.g. speech, music or
aircraft).

backhand welding Welding with the
blowpipe directed towards the completed
weld.

backing brick Low-cost brick used
behind face brick or masonry.

backing coat A coat other than the
finishing coat, particularly of plaster.
backlighting Lighting of an object from
the rear.

backset The distance from the edge of a
door to the centre of the keyhole or knob.
backup A copy of data kept as a means
of security.

backup material A material placed at the
back of a curtain wall, particularly for fire
protection.

BACNET A software protocol developed
by the American Society of Heating,
Ventilating and Airconditioning Engin-
eers (ASHRAE) to enable conforming
digital elements of a building monitoring
and control system to communicate with
each other and with a central micro-
processor.

baffle A reflecting surface used to reduce
the distribution of sound in an acoustical
system.

bag of cement The bag of cement is
frequently used as the unit for batching
the aggregates and the water. In the USA
the standard bag weighs 94 1b (i.e. 24
bags to the LonG TON), while in most
SI countries it is 40 or 50 kg.

bagasse Waste fibrous product from
the crushing of sugar cane. It is used as
raw material for both HARDBOARD and
PARTICLE BOARD. Also a source of
Biomass for combustion for renewable
energy production.

bain marie A fitting used in cafeterias
and the like, consisting of a bath of heated
water into which open containers of food
are placed to keep them hot while await-
ing serving.

baked enamel See VITREOUS ENAMEL.
baked finish A durable and tough paint
or varnish finish obtained by baking,
generally at a temperature above 65°C.
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bakelite One of the earliest synthetic
resins, named after its inventor L. H.
Baekeland. It is produced by the con-
densation of phenol with FORMALDEHYDE.
Many other plastics of different compo-
sitions are now marketed by the Bakelite
Company.

balanced cuts Cuts of tile at the edge of
a floor or surface that will not take full-
sized tiles; the cuts on opposite sides of
such an area shall be the same size.
balanced design In reinforced concrete,
a design which produces simultaneous
overstressing of the steel in tension and
the concrete in compression, i.e. neither
material reaches its limit before the other.
It occurs only when a balanced percent-
age of reinforcement is used. A beam
which has more steel is over-reinforced,
and one which has less steel is under-
reinforced.

balanced load An alternating current
power system consisting of more than
two current-carrying conductors, in which
these conductors all carry an equal
current.

balanced sash A vertically sliding sash
in a SASH WINDOW.

balance-point temperature A charac-
teristic of the building: the outdoor
temperature at which the heat loss of a
building is the same as the sum of internal
and solar heat gains, so there is no heating
or cooling requirement.

balcony A platform projecting either
from an inside or an outside wall of a
building.

balcony beam A beam that supports
a balcony. It usually has a horizontal
projection, and is therefore subject to
combined bending and torsion. A Bow
GIRDER is a curved balcony beam.
balcony spill plume A smoke plume that
flows under and around a balcony before
rising, giving the impression of spilling
from the balcony, from an inverted
perspective (see figure). Characteristics of
the resulting balcony spill plume depend
on characteristics of the fire, width of the
spill plume and height of the ceiling above
the fire. In addition, the path of horizontal
travel from the plume centreline to the
balcony edge is significant.

W
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Balcony spill plume

balk A large squared timber, usually of
softwood. Also spelled baulk.

ball breaker A heavy steel ball used for
demolition. Also called wrecking ball.
ball catch A type of door fastening in
which a spring-controlled metal ball in the
door engages a hole in the door frame.
ball cock or ball valve An automatic float
valve for controlling the level of water in
a cistern or storage tank (see figure). An
empty ball of copper or plastic floats up
as the level of water in the cistern rises,
and shuts the valve when a predetermined
level is reached. (Also written ballcock.)

Valve to close outlet
Float

t Water inlet

Ball cock

ball mill A mill in which material is
finely ground by rotation in a steel drum
with steel balls or pebbles. It is used for
grinding cement.

ball test A test for determining the
WORKABILITY of freshly mixed concrete.
A cylindrical metal weight with a hemi-
spherical bottom is dropped from a stand-
ard height, and the depth of penetration is
measured. See also COMPACTING FACTOR
TEST and SLUMP TEST.

ball valve Same as BALL cock.
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bar schedule

ballast (a¢) An electrical inductance
device used to control DISCHARGE LAMPS.
(b) Heavy material to prevent uplift of part
of a scaffolding or structure.

ballast factor The ratio of lamp lumen
output on a particular ballast as compared
to that lamp’s rated lumen output on a
reference ballast under standard test
conditions (free, unmoving air at 25°C).
balloon frame Timber frame in which the
studs run in one piece to the roof plate.
The floor joists are nailed to the studs. The
development of the balloon frame in the
USA in the 1830s led to a great reduction
in the labour content of timber houses, by
replacing the complex timber joints (such
as mortice and tenon, tongue and fork,
dovetailing) with simple nailed joints. It
became possible only after suitable nails
were mass produced. The timber frame
has become progressively lighter through
efficient interconnection of members.
ball-peen hammer The engineer’s
hammer, used for metalwork and stone
masonry. It has a hemispherical peen (or
small end) and a flat face.

balsa wood A very soft wood (although
technically a hardwood) weighing only
110kg/m?* (71b/ft}). It is widely used
for models, and it can also be used as
insulation in coreboard.

baluster Wooden post (in the past often
elaborately carved or turned) holding up
the handrail of a staircase, balcony, etc.
Also called banister. The entire assembly
of balusters is a balustrade.

bamboo A giant tropical grass with a
hollow jointed stem, which is relatively
strong and stiff. It is widely used in
southern Asia for scarroLps, and to
a lesser extent as a building material
for houses in place of timber. A major
problem is that joints cannot be formed by
nailing.

band gap The difference in energy
between the state of the highest valence
band and the lowest conduction band of a
SEMICONDUCTOR.

band saw A saw consisting of an endless
belt, one edge being cut to form the teeth,
as opposed to a CIRCULAR SAW.

band shell A curved sounding board
placed over a bandstand.

bandpass filter A device which transmits

energy at all frequencies within a defined
band/range of frequencies and greatly
attenuates the energy at all other fre-
quencies. See also CENTRE FREQUENCY.
bandwidth (@) In acoustics, the range of
FREQUENCIES which can pass through a
system. See also CENTRE FREQUENCY and
OCTAVE-BAND. (b) In communications, a
measure of the capacity of a transmission
line or channel. Large bandwidth means
a line is capable of transferring large
amounts of information simultaneously.
banister (a) Same as BALUSTER. (b) A
handrail for a staircase.

bank guarantee The security offered by
financial institutions to contract signa-
tories supporting contractual obligations.
bank of lifts A number of Groups of lift
cars located together physically. Each
group serves a particular zoNe of the
building.

banker A bench on which stonemasons
or bricklayers prepare material.
banquette A long upholstered bench seat.
bar An obsolescent unit of pressure, equal
to 100000 Pa (approximately atmospheric
pressure).

bar chair A rigid device, usually of steel
or plastic, which supports the reinforce-
ment in its proper position and prevents
its displacement both before and during
concreting.

bar chart A chart that shows a magnitude
by the length of a bar (see figure). See
GANTT CHART and HISTOGRAM.

Weeks
1 2 3 4
ExXchydtibn
oncrete
Brickiwork
Bar chart

bar joist An open web steel joist formed
with a bent bar as the web.

bar mat Steel reinforcing bars assembled
as a mat by welding or by ties. The bars
are generally placed in two layers at right
angles to one another.

bar schedule A listing of the reinforce-
ment required for a concrete structure or
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structural member. It gives the size,
length, and shape of each bar type, to-
gether with the dimensions of any bar
bends needed, and the number of each
type required.

bar support Same as BAR CHAIR.

bar, deformed See DEFORMED BAR.
bar-code A type of code based on bands
of lines of differing widths to be read
by a BAR-CODE SCANNER to provide
information to a computer.

bar-code scanner An optical device for
reading data coded as BAR-CODEs.

bare conductor An electrical conductor
without insulation or other covering.
bare lamp An electric lamp, typically a
GLS incandescent or tubular fluorescent,
without shielding or other light control
device. See also BATTEN (d).

barge board A sloping board covering
the projecting portion of the timbers of
a gable roof. In the nineteenth century it
was often elaborately decorated. Also
called verge board.

barite Barium sulphate (BaSO,). It is
used as aggregate for high density con-
crete, e.g. for concrete used in radiation
shields for atomic reactors. Also spelled
baryte.

barium A heavy alkaline earth metal. Its
specific gravity is 3.59.

barium plaster A gypsum plaster
containing barium salts, used to plaster
X-ray rooms.

barium sulphate See BARITE.

bark pocket A patch of bark, partially
or wholly enclosed in a wooden board. It
is a source of weakness.

barometer An instrument used for the
measurement of atmospheric pressure.
The mercury barometer consists of a
vertical tube, about 800 mm long, closed
at the end, which is filled with mercury
and placed in a pool of mercury. The
atmospheric pressure on the pool of
mercury balances the mercury column
in the tube, and a vacuum forms above
it. The aneroid barometer consists of a
hermetically sealed metal box, exhausted
of air so that the ends of the box approach
or recede from one another with change in
air pressure. The movement is magnified
by levers.

barrel The normal measure of capacity

used in the oil industry. It equals 42 US
gallons, or 0.159 m? (159 litres).

barrel bolt A round bolt for locking
a door or a window. It slides in a cylin-
drical barrel, usually formed from sheet
metal.

barrel of a pipe The portion of a spiGoT
and sockEeT-jointed pipe away from the
joint. These pipes are normally bedded on
the barrel to avoid the stresses that would
be set up if all the weight of the backfill
were taken on the (protruding) sockets.
See figure under SOCKET.

barrel tile Clay roofing tile with a single
curvature, similar to a MISSION TILE.
barrel vault A semi-cylindrical or partly
cylindrical roof structure of constant cross-
section. It was widely used in masonry
construction, particularly in Romanesque
architecture. A much thinner form is
today built in reinforced or prestressed
concrete as a shell roof.

barrier-free design Design of buildings
to facilitate full access to all parts of the
building for persons confined to wheel-
chairs, or with other ambulatory or
sensory disabilities.

baryte Same as BARITE.

bas relief Sculpture carved in low relief,
i.e. the figures project slightly from the
face of the background.

basal metabolic rate The continuous and
unconscious heat production associated
with the life-supporting processes of the
human body.

basalt A fine-grained, dark coloured
IGNEOUS ROCK of basic composition.
base (a) A substance which neutralises
acids, producing salt and water. It has a
PH VALUE greater than 7 and turns red
Litmus blue. (h) The lowest part of a
monument, column, wall or pier. (c¢) See
LAMP BASE.

base building services Building services
systems in an investment building, owned
and operated by the building owner for
treatment of common areas used by
tenants.

base coat (a) The first coat of paint
applied to a surface, i.e. the PRIMER COAT.
(b) The first coat of PLASTER.

base line (@) In PERSPECTIVE PROJECTIONS,
the intersection between the ground plane
and the picture plane. (b) In construction
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work, a definitely established line from
which other measurements for laying out
a building are taken.

base load Electrical energy usage that is
more or less continuous, as opposed to
PEAK POWER. The generating capacity that
supplies base load operates continuously,
and is therefore more attractive to the
supplier.

base metal In a welded or soldered joint,
the metal to be joined, as distinct from the
filler metal, which is deposited during
the welding or soldering process.

base moulding A wooden moulding
used to trim the upper edge of an interior
baseboard or SKIRTING.

base year The year used as the basis for
relating past and future calculations in
life-cycle costing and net present value
analysis.

baseboard Same as SKIRTING.
baseboard heater Same as SKIRTING
HEATER.

baseplate A plate distributing the load
at the base of a column. It also accom-
modates the HOLDING-DOWN BOLTS.
basket weave bond A checkerboard
pattern composed of squares of bricks laid
alternately at right angles to one another

(see figure).

Basket weave bond

bass ratio The ratio of the reverberation
time at low frequencies (125 and 250 Hz)
to that at mid-frequencies (500 and
1000 Hz).

bat (a) A piece of brick used for closing
a gap. One end is whole, and the other is
cut or broken. A HALF BAT is obtained by
halving a brick across its length. (b) Short
for BATTEN. (¢) Alternative spelling for
batt in BATT INSULATION.

batch box A container used to measure

by volume the components of a batch of
concrete, mortar or plaster. See also mix
PROPORTIONS.

batch mixer A machine which mixes one
batch of concrete or mortar at a time, as
opposed to a continuous mixer.

batch of concrete Quantity mixed at one
time.

batch processing A method of pro-
cessing data by computers as a single
unit rather than as they arise, as opposed
t0 REAL TIME PROCESSING.

batch splitting The division of a batch
into two or more sub-batches.

batswing burner For gaslight, also called
fishtail burner. An early gas lamp which
spreads the flame in a single plane. It
was superseded by the Argand gas lamp,
developed from the ARGAND o0il LamP, and
eventually by the WELSBACH MANTLE.
batt insulation Flexible insulation, usu-
ally made from glass, rock or slag fibres,
and packaged into rectangular batts.
These are frequently placed between the
studs or joists of a timber frame. The batts
generally have a VAPOUR BARRIER On one
side.

batten (a) A narrow strip of wood used
either as a support for light construction,
or as a cover over a joint. (b) A wooden
board fastened at an angle across several
parallel boards to hold them together; also
called a cross batten. (c) An incandescent
lampholder attached directly to the sur-
face. (d) A simple LUMINAIRE containing
one or more tubular fluorescent lamps.
batten seam A seam in metal roofing
formed around a batten. See also sTAND-
ING SEAM, where there is an illustration.
batter Inclination from the vertical or
horizontal.

batter board US term for a horizontal
board set near ground level, used for
setting out footings and/or walls, called a
profile in the UK and Australia, and
sometimes a hurdle.

batter piles piLEs driven at an angle to
the vertical to provide lateral support
to the structure.

battery A combination of BATTERY
cELLs connected to increase the voltage (a
series connection) or current (a parallel
connection). The term is commonly used,
incorrectly, to refer to a single cell.



battery cell

28

battery cell (also called cell) A device
that converts chemical energy contained
in its active materials directly into elec-
trical energy by means of a electro-
chemical reaction. Most batteries used in
building services are rechargeable.
battery disconnect switch Master switch
that disconnects a battery reservoir from
a UPS. Provides personnel protection
when batteries or UPS require service.
battery reservoir A combination of cells
or batteries used to power a UPS system’s
inverter when it is in the emergency mode.
baud rate The measure of signalling
speed in telecommunications. The num-
ber of discrete signal events per second.
Named after J. M. E. Baudot.

Bauhaus A design school established in
Weimar, Germany in 1919, very influ-
ential on aesthetics and teaching methods.
baulk Same as BALK.

bauxite Hydrous aluminium oxide,
named after Les Baux in France. It is
the principal raw material for the manu-
facture of aluminium metal. It is also
used in the manufacture of HIGH-ALUMINA
CEMENT. Also spelled beauxite.

bay window Same as BOw WINDOW,
although a bay window is usually poly-
gonal rather than curved on plan.
Bayesian problem Bayesian formulation
is a statistical approach which provides
an integrated framework under which
(a) predictive analysis can be carried out
in a routine manner, (b) the inference
results (albeit numerical) can be based on
finite sample sizes, and (¢) knowledge
of available information, e.g. expert’s
judgement about the failure pattern of a
component, can be incorporated in the
current analysis in a standard way. In
the context of analysing competing risks
data, Bayesian methods may also provide
a means for introducing dependence
among the component lifetimes.
bayonet cap A ramp BASE used on
electric lamps to provide positive anchor-
ing into the lampholder: sometimes it
is also used to ensure correct polarity or
geometrical position. A common base,
particularly in the UK and Australia, for
general lighting service lamps: it has two
projecting studs that fit into grooves in the
lampholder. See also EDISON CAP.

BC See BCE.

BCA British Cement Association,
Crowthorne, Berks (formerly Cement and
Concrete Association).

BCD Abbreviation for Binary-Coded
Decimal.

BCE Before the Common Era (same
as before the Christian era, Bc). BCE is
becoming more usual in secular writing.
BCR Abbreviation for Benefit/Cost
Ratio.

BCS British Computer Society, Swindon,
Wilts.

bead See GLAZING BEAD.

beam A structural member which sup-
ports loads across a horizontal opening
by flexure (see NAVIER’S THEOREM). JOIST
and GIRDER are synonyms for beam.
beam ceiling A ceiling formed by the
underside of the floor, showing the beams
supporting it. The term is also used for
a false ceiling imitating exposed floor
beams.

beam column A beam which transmits
a direct axial load, as well as bending.
The term is also used for a column subject
to bending.

beam compass An instrument for
drawing large circles. It consists of a long
horizontal beam and two movable heads.
beam component That component of
flux received directly (or by specular
reflection or transmission) from a point
source (such as the sun or small lamp). It
iS @ DIRECT COMPONENT.

beam irradiance (or irradiation) Parallel
‘rays’ of radiation arriving from a source
(e.g. the sun) directly to the surface con-
sidered, previously referred to as direct
radiation.

beam test A test of a specimen in
bending. If not further defined, it means
a bending test of an unreinforced concrete
beam to determine the mopuLus oF
RUPTURE of the concrete.
beam-and-slab floor A floor system,
particularly in reinforced concrete, whose
floor slab is supported by beams, as
opposed to a FLAT PLATE and FLAT SLAB.
bearer A horizontal structural member,
generally of timber, which supports a
load. Generally refers to a larger beam
which supports a number of smaller
JOISTS.
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bearing (a) Support for a rotating shaft.
(b) Support for a beam or column.
bearing capacity The load which a piLE
or a foundation can safely support.
bearing pile A priLE which carries a
vertical load, as compared with a SHEET
PILE Which resists earth pressure. The load
may be carried on a load-bearing layer,
such as rock (end-bearing pile) or by
friction between the surface of the pile and
the surrounding soil (friction pile).
bearing plate A plate placed under a
heavily loaded support of a beam, column,
frame, etc. to distribute the load over a
wider area. Called a baseplate when
used under a column.

bearing pressure The load on a bearing,
BEARING PLATE O FOUNDATION, divided
by its area.

bearing span The length of a beam
between its bearings.

bearing wall or load-bearing wall A wall
or partition which supports the portion
of the building above it in addition to
its own weight, as opposed to a CURTAIN
WALL or partition which supports only its
own weight.

Beaufort scale A scale for wind speed,
which ranges from 0 for complete calm
to 12 for a cyclone. The wind speed
(in km/h) equals 3B'S, where B is the
Beaufort number of the wind.

beauxite Same as BAUXITE.

bed A strip of mortar on which bricks or
(ridge, hip, verge and valley) tiles are laid.
bedding plane The surface between two
beds or strata in a stratified SEDIMENTARY
ROCK.

Bedford scale A seven-point scale used
for voting in comfort studies, expressing
thermal satisfaction, where 3 is ‘much too
warm’, 0 is ‘comfortable’ and -3 is ‘much
too cool’. Whilst the ASHRAE SCALE is said
to express the thermal sensation at the
discriminatory level, this is expressing
comfort at the affective level.

bedrock Solid rock underlying superficial
formations.

beeswax The natural secretion of bees,
from which the honeycomb is formed.
It is soluble in turpentine and used in
waXx polishes and stains.

Beggs’ deformeter The original device
for indirect model analysis, developed by

G. E. Beggs at Princeton University in
1922. It applies vertical, horizontal or
rotational deformation at one end of
a scale model of the structure, and the
corresponding thrust, shear or bending
moment along the structure is then
deduced from its deflected shape by the
RECIPROCAL THEOREM.

bel A scale unit used in the comparison
of powers, named after A. G. Bell, the
inventor of the telephone. The practical
unit is the peciBeL = 0.1 bel.

Belfast truss A wooden BOWSTRING
GIRDER for spans up to 15 m (50 ft).
belfry A tower in which a bell is hung.
Belgian truss Same as FINK TRUSS.
belite See DICALCIUM SILICATE.

bell curve See FREQUENCY DISTRIBUTION
CURVE.

bell push A button which rings a bell
when pushed.

bell transformer A small transformer
which changes the mains voltage to that
used by a bell or chime, usually 12 V.
bell-and-spigot joint Same as spiGoT-
and-socket joint.

bellcast An outward tilt at the bottom
edge of a boarded or shingled wall. It
helps to shed water clear of the (usually
masonry) wall below, but its use is mainly
decorative.

belt sander A powered SANDER in which
a continuous belt of abrasive material is
driven over rollers at both ends across
a face plate.

belvedere A building, upper storey or
turret, especially built because it com-
mands a fine view.

BEMS Abbreviation for computer-based
Building Energy Monitoring System.
bench photometer A rail with a refer-
ence light source and an accurate scale
used to calibrate photometers.
benchmark A permanent reference mark,
fixed to a building or to the ground, whose
height above a standard paATUM LEVEL has
been accurately determined by a survey.
benchmarking (a) The process of iden-
tifying optimum performance character-
istics. (b) Performing a task to measure
the performance of systems. In comput-
ing, it is usually standardised so that the
efficiency of different sorTwARrE and/or
HARDWARE can be evaluated.
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bend A turn in a pipe whose radius of
curvature is larger than that of an ELBow.
See figure under PIPE FITTINGS (water and
gas).

bending formula See NAVIER’S THEOREM.
bending moment (M) The moment at
any section of a beam of all the forces that
act on the beam on one side of that section
(see figure). If the equilibrium at any sec-
tion is considered, the bending moment
resisted by the beam must balance the
loads acting on it. There are two opposite
sign conventions. The one normally
employed in architectural text books and
in building codes states that a bending
moment is positive when the beam is bent
concave or downwards (sagging) and neg-
ative when it is bent convex or upwards
(hogging). Thus the bending moment in a
simply supported beam is positive, and
that in a cantilever is negative. See figure
under NEGATIVE BENDING MOMENT.

{ -~

Bending moment

bending moment diagram Diagram
showing the variation along the span of a
member of the moment that is tending
to bend that member. It indicates whether
the bending moment is positive or nega-
tive and where the maximum bending
moment occurs.

bending schedule See BAR SCHEDULE.
beneficial occupancy A point in time
when the owner of a project can begin
to make beneficial use of the facility,
although there may still be work to be
completed.

bent A two-dimensional frame which is
capable of supporting horizontal as well
as vertical loads.

bentonite A clay composed principally
of MONTMORILLONITE. Its expansion and
contraction on wetting and drying are
exceptionally high.

benzene A highly flammable hydro-
carbon of the aromatic series (C Hy),
obtained from the distillation of coal tar.
It is used as a solvent and a paint remover.

benzine A highly flammable mixture of
hydrocarbons obtained from the fractional
distillation of petroleum. Apart from its
use as a motor fuel, it is employed as a
solvent in quick-drying finishes.

Berlin blue Same as PRUSSIAN BLUE.
berm An embankment of earth, either
built against the wall of a building (in
EARTH-INTEGRATED CONSTRUCTION), OT tO
surround a fuel tank or the like, to contain
possible spillage.

Bernoulli’s theorem ‘Along any one
streamline in a moving liquid, the total
energy per unit mass is constant.” It
consists of the pressure energy, the kinetic
energy and the potential energy:

-+ lv2 + z = constant

p 2

where p is the pressure, p is the density, v
the velocity and z the head of the liquid.
Berry strain gauge A demountable
strain gauge. It consists of a long bar with
one fixed and one movable point, which
operates a DIAL GAUGE through a lever.
bespoke Manufacture of building com-
ponents to the requirements of a specific
building, rather than for a standard range.
This increases the cost of manufacture,
but it may reduce the cost of construction.
The term is used in the UK more fre-
quently than in the USA or Australia.
bespoke building A term coined by
P. A. Stone to contrast industrialised or
‘off-the-peg’ building with traditional,
tailor-made building.

Bessemer process A method, developed
by H. Bessemer in 1856, of producing
steel. Air was blown through molten pig
iron contained in a refractory-lined,
pear-shaped cylindrical vessel, open at the
upper end for the escape of gases, called
the Bessemer converter.

best practice Management practice that
delivers optimum performance.

beta brass A copper—zinc alloy whose
zinc content is between 46 and 50 per
cent.

beta particle An electron. The beta
radiation emitted by the atomic nuclei
of radioactive substances during their
spontaneous disintegration consists of a
stream of electrons.
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beta testing Testing a nearly-finished
version of a piece of software, with the
goal of finding BuGs missed by the devel-
opers. Usually beta testing is carried
out by people outside the developer’s
organisation.

béton The French word for concrete;
the same word is used in German and
Russian.

béton translucide GLASS-CONCRETE
CONSTRUCTION Wwith clear glass inserts.
bevel A junction between two surfaces
which is not a right angle (see figure). A
CHAMFER is made by bevelling a square
edge symmetrically.

Arris Chamfer Bevel

Bevel

bevel square An L-shaped tool used by
carpenters for setting out, with one
adjustable blade which can be set to any
angle.

bevelled siding, clapboard US terms for
WEATHERBOARD.

bevelled washer A washer made from
a tapered piece of steel plate, so that it
is thinner on one edge than on the other.
It was originally made for steel sections
with tapered flanges.

BFRL Building and Fire Research
Laboratory, a testing laboratory in the
National Institute of Standards and
Technology (NIST), USA.
bhp Abbreviation  for
HORSEPOWER.

bid Term used in the USA for tender
(hence bidding = tendering).

bid bond (tender bond) A written form
of security for the purpose of guaranteeing
that the bidder will accept the contract, if
the bid is successful.

bidet A low basin-like plumbing fix-
ture on which the user sits. It is intended
especially for bathing the genital/anal
region.

BIFSA Building Industries Federation
South Africa.

bill of materials A list of information

BRAKE

about the parts of an object including such
ATTRIBUTES as identification, quantity,
material, size, weight and cost.

bill of quantities A list of numbered
items, which describe the work to be done
on a building contract. Each item shows
the quantity of work involved. When the
contract is sent out to tender with a bill
of quantities, the contractor is expected
to submit a priced bill. Payments to
the contractor are based on these prices
and the measured work actually done,
which usually varies at least in part from
the work originally envisaged. Bills of
quantities are normally drawn up by a
QUANTITY SURVEYOR. They are not used in
the USA.

billet of steel An intermediate product
in the hot-working of steel. It has been
rolled or forged down from the ingot,
and will be further worked into sections
or forgings. A large billet is known as a
bloom.

billion Formerly in Europe, 1 x 10'? i.e.
a million million. In the USA, and gen-
erally worldwide, 1 x 10°, i.e. a thousand
million.

bimetallic corrosion See ELECTRO-
CHEMICAL CORROSION.

bimetallic strip A strip fused together
from two metals with widely differing
coefficients of thermal expansion. It con-
sequently deflects with a change in tem-
perature. It is used as a control element in
THERMOSTATS, and in FIRE DETECTORS.
binary alloy An alloy containing two
principal elements.

binary arithmetic An arithmetic system
based on the two digits 0 and 1. It is
generally used by electronic computers,
because the digits correspond to the two
possible conditions of an electrical circuit
(go or no go). The binary digits, or BITS,
are converted by the computer to decimal
arithmetic, so that it can be operated by
the conventional decimal system.

Binary system Decimal system
0 0
1 1
10 2
11 3
100 4
101 5 et

See also BOOLEAN ALGEBRA.



binary digit

32

binary digit A digit in BINARY ARITH-
METIC, i.e. either 0 or 1. It is commonly
abbreviated to BIT.

binary image A DIGITAL IMAGE composed
of pixeLs with a single BiT value of 0
(dark) or 1 (bright).

binaural recording Binaural recordings
are made using a manikin head, or with
microphones located close to the ear
canals on a live head so that the sound can
be experienced as modified by the head
and pmvNae. This type of recording gives
a more realistic reproduction of sound
fields when played through headphones
than the usual stereophonic recording
techniques.

binder (@) An adhesive or cementing
material. (b) A soil consisting mainly of
fine particles for binding a non-cohesive
soil. (¢) A masonry unit used to bind an
inner and an outer wall. (d) A structural
member, particularly of timber, which
binds together components of a structure.
binding wire US term for TIE WIRE.
binomial function Any function con-
taining two, and only two, parameters,
of which one is generally variable.
biochemical oxygen demand (BOD) The
measure of the consumption of oxygen by
biodegradable matter in an effluent over
a specified period of time.

biocide A substance used in a water
treatment programme intended to eradi-
cate microbiological organisms that may
constitute a risk to health, e.g. Legionella
pneumophila.

bioclimatic chart A graphical method of
depicting the human comfort zone, as
developed by Olgyay (1953). It shows the
interaction of four environmental vari-
ables (DRY-BULB TEMPERATURE, RELATIVE
HUMIDITY, air velocity and thermal radia-
tion) for a person engaged in a specific
activity and wearing a specified amount
of clothing; with relative humidity on
the abscissa and dry-bulb temperature
on the ordinate. The comfort zone is an
aerofoil-shaped area at the centre of the
chart, for still air and no radiation,
extended upwards for increasing air
movement and downwards for increasing
thermal radiation.

biodegradable Capable of being reduced
to substances harmless to the environ-

ment, by natural biochemical processes
such as oxidation and the action of
bacteria, insects, etc.

biofuel A fuel of biological origin, such
as BIOGAs or methane. Its use contributes
to the sustainability of natural resources,
but it may require modification of the
engine in which it is used, and it may
cause an unpleasant smell.

biogas A gas produced by the anaerobic
digestion of organic materials, notably
sewage sludge. It can be used as a
BIOFUEL.

biomass Organic material of a non-fossil
origin (living or recently dead plant and
animal tissue) including plants, animal
wastes and portions of municipal wastes.
When converted to energy by combustion
or other means, it constitutes a renewable
fuel.

biparting door A two-leaved sliding door
that meets at the centre of an opening.
birdseye Dimpling of the tangential sur-
face of some hardwoods, notably maple,
which forms small circular features which
are decorative.

birdsmouth A notch cut on the lower face
of a sloping piece of material in order to
join a horizontal piece.

BIS Bureau of Indian Standards, New
Delhi. Formerly ISI.

biscuit Tiles, earthenware products,
etc. in the intermediate stage of manu-
facture after the first firing, but before
glazing.

biscuit brick A thin piece of brick, used
to disguise the edge of a concrete slab
which bears on part of the thickness of
a brick wall. Also called brick slip. Its
use is generally avoided because it can be
dislodged.

bit (@) An interchangeable cutting tool
used in a CARPENTER’S BRACE, in a rock
drill, etc. () The tip of a soldering iron,
which is heated and tinned. (¢) An
abbreviation for BINARY DIGIT, i.e. the
smallest unit of information recognised by
a DIGITAL COMPUTER.

bit string A sequence of related BiTs.
bitmap A mapping between each pixeL
on a screen and a set of BITs in the
memory.

bit-mapped graphics (raster graphics)
The method of storing graphics objects (or
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images) by associating one or more BITS
of data with each pixeL in the object’s
area.

bitplanes The number of BiTs dedicated
to storing information about each pixel
of a graphics object or scene. Sometimes
referred to as the colour depth of the
storage scheme. See also DIGITAL IMAGEs.
bitumen A black sticky mixture of
hydrocarbons used for waterproofing
basements and flat roofs, and for damp-
proof courses. It is obtained from natural
deposits (asphalt) and from the distillation
of petroleum.

bituminous felt Waterproof felt soaked
in bitumen used in BUILT-UP ROOFING.
bituminous paint A thick black coating
material containing mainly BITUMEN, used
for dampproofing and for waterproofing,
particularly on roofs.

black body The designation of a theoreti-
cal surface that absorbs all the radiation
falling on it, irrespective of frequency;
so called by analogy to the absorption of
all light, making a surface appear black.
Such a surface is said to be non-selective.
Its nearest practical approximation is
the inside of a hollow sphere with a matt
black surface at a uniform temperature,
viewed through a small hole.

black bolt A hot-formed bolt for making
site connections in steel structures.
Because of imperfections in the surface,
the holes in the pieces to be connected
must be made a little larger than the bolt
diameter, and perfect contact between the
bolt and the sides of the holes is not
possible; consequently the permissible
loads are lower than for HIGH-TENSILE
BOLTS Of BRIGHT BOLTS.

black lead Same as GRAPHITE.

black light Invisible ultraviolet radiation
within the range of wavelengths that
excite FLUORESCENT PAINTs and dyes, so
that they become visible.

black mortar Mortar with the addition
of ash, either because a black colour is
required for pointing, or to reduce cost.
black-body radiation The quality and
quantity of radiation emitted by an ideal
BLACK BODY. It conforms to the STEFAN—
BOLTZMANN LAW.

black-body radiator See FULL RADIATOR.
black-body temperature The tempera-

ture of a body whose emissivity is unity,
i.e. an ideal BLACK BODY.

blackout A total loss of commercial
power.

blanc fixe A white pigment, consisting
of BARITE.

blank door A false door, finished only
on one side. Also called a blind door.
blank wall A wall without openings.
blank window A walled-up window.
blanket insulation THERMAL INSULATION
with a flexible lightweight blanket of
MINERAL WOOL Or a similar material.
blast furnace A tall, cylindrical,
refractory-lined furnace used for the
production of iron from iron ore.
blast-furnace slag A by-product of steel
manufacture which is sometimes used
as a substitute for Portland cement. It con-
sists mainly of the silicates and alumino-
silicates of calcium, which are formed in
the blast furnace in molten form simul-
taneously with the metallic iron. Blast-
furnace slag is blended with Portland
cement clinker to form PORTLAND BLAST-
FURNACE SLAG CEMENT. It is also used for
topping on built-up roofing, as lightweight
aggregate, and for making MINERAL WOOL.
bleaching The removal of colour from a
surface by chemical or photochemical
means.

bleeder valve A small valve used to drain
fluid from a pipe or container, such as a
radiator.

bleeding (@) Accumulation of water and
cement on the top of concrete due to set-
tlement of the heavier particles. Bleeding
may be caused by too high a water
content, by overworking of the concrete
near the surface, by excessive traffic on
the wet concrete, or by improper finishing
of the surface. The result is the formation
of LaiTance. (b) Exudation of gum, resin
or sap from the surface of timber.
blended cement A blend of PORTLAND
cEMENT and another material, such as
POZZOLANA, BLAST-FURNACE SLAG Of
HYDRATED LIME.

blind door Same as BLANK DOOR.

blind nailing Same as SECRET NAILING.
blind rivet A riveT for use where access
is only possible from one side. A man-
drel is drawn through the hollow rivet
shank, snapping off after spreading its end
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against the blind side of the materials
to be joined. Originally developed for the
aircraft industry. Also called pop rivet or
cherry rivet. See also EXPLOSIVE RIVET.
blind wall Same as BLANK WALL.

blind window Same as BLANK WINDOW.
blinding glare GLARE so intense that, for
an appreciable length of time after it has
been removed, the visual system remains
impaired. See also DISABILITY GLARE.
blistering An enclosed pocket of air
between plies of roofing felt, or between
layers of paint and substrate.

bloated clay Expanded clay, used as
LIGHTWEIGHT AGGREGATE.

block (a) A device with one or more
pulleys for rope or chain to increase
mechanical advantage (usually called
block and tackle). (b) A large quarried
stone for further working. (¢) A solid
piece of timber or other material. See
also BUILDING BLOCK.

block house A LOG cABIN constructed
of squared timbers.

block insulation A slab of insulation
which is rigid or semi-rigid.

blockboard A board built up from glued
strips of timber typically 25 mm wide and
surfaced with veneer.

blocking The process of arranging areas
(blocks) horizontally to maximise the
space occupancy in accordance with the
required functional adjacencies, within
a given physical envelope.

blockwork Walls built of concrete blocks
(see BUILDING BLOCK).

blondel (also spelled blandel) An obso-
lete unit of LumIiNANCE. 1 blondel =
1 apostilb = 1/nt candela per square metre
=0.318 cd/m?.

bloom (a) A large BILLET. (b) An efflores-
cence or coating (which can be removed
by rubbing or brushing) on a masonry
wall, a painted or varnished surface, etc.
blow holes Holes in the surface of
concrete caused by imperfect compaction.
blowlamp (blowtorch in USA) A lamp
with a strong flame fuelled by kerosene,
petrol or propane gas used for melting
solder and lead and for paint removal.
Blowtorch is occasionally used for an
oxy-acetylene torch, which produces
much higher temperatures.

blue brick A high-strength brick whose

blue colour results from firing in a kiln
with a flame that has a low oxygen
content.

blue metal Broken stone used as a
COARSE AGGREGATE for concrete, tarmac-
adam, etc., crushed from any hard igneous
or sedimentary rock of a bluish colour,
e.g. dolerite.

blue sky See CLEAR sKY.

blueberry Small blisters or bubbles in
the flood coat of a gravel-surfaced roofing
membrane.

blueprint (@) A contact print on ferro-
prussiate paper made from a drawing on
transparent material; it can be printed in
daylight, and developed in water. At one
time this was the most common method
for copying drawings. (b) Hence, a master
plan for a project, irrespective of the form
in which it is presented.

bluestone A natural stone of dark blue
colour; however, the term is also used
for dark-coloured stones ranging from
dark green to grey. The geological type
of'the rock varies from place to place, and
the term ‘bluestone’ has been used for
stones as diverse as basalt, dolerite, slate
and sandstone.

bluing Increasing the apparent white-
ness of a white pigment by adding a small
amount of blue.

blushing White or milky appearance in
high gloss paint caused by moisture or
chemical incompatability.

BM Abbreviation for BENCHMARK and
BENDING MOMENT.

BMCS Abbreviation for computer-based
Building Monitoring and Control System.
BMS Abbreviation for computer-based
Building Monitoring System.

BMT Abbreviation for Base Metal
Thickness. In galvanised or coated metal
products, the thickness of the base metal
before application of any coating. See also
TCT.

BMU  Abbreviation  for  Building
Maintenance Unit. A mechanical roof-
mounted device for suspending a cradle
over the side of a tall building, provid-
ing access for window cleaning and
maintenance.

board and batten Vertical timber clad-
ding of wide boards with battens covering
the joints.
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board foot An obsolete measure for
timber, 1 in. thick by 12 in. square.
board insulation Same as INSULATING
BOARD.

board-marked The finish to in-situ and
precast concrete made by sawn timber
boards used as formwork.

bob Same as PLUMB BOB.

BOD Abbreviation for BIOCHEMICAL
OXYGEN DEMAND.

body coat The final coat of paint.
body-centred cubic lattice A crystal
structure which has an atom at each corner
of'a cube, and one in the centre. [t may be
imitated by packing spheres in horizontal
layers.

body-tinted glass HEAT-ABSORBING
GLAss containing small amounts of
metallic or other colouring additives, as
opposed to REFLECTIVE GLASs, which is
surface-coated.

boiled oil Linseed oil used in quick-
drying paint. It is heated for a short period
to about 260°C (500 °F), not boiled, and
a small quantity of drier (e.g. manganese
dioxide or LITHARGE) is added.

boiler A device for raising the tempera-
ture of a fluid, usually water, by transfer
of heat from the combustion of a fossil
fuel or a derivative such as electricity.
boiling water unit A small appliance,
connected to the water supply, designed
to maintain its contents of water close
to boiling point. The water is used to
make a number of cups of tea or coffee in
quick succession, and it is automatically
reheated.

bole The main stem of a tree.

bollard A short post installed in a public
street or footpath, to help define the
boundary of various uses and prevent
vehicular access to pedestrian or other-
wise sensitive areas. It may incorporate
a low-powered LUMINAIRE, and may be
removable by use of a key.

bolster (a) A short horizontal member
capping a column to provide a greater
bearing area or to reduce beam span.
(b) A wide bricklayer’s chisel.

bolt (@) A sliding pin or rod for locking
an opening, such as a door or a window.
(b) A pin or rod, SCREwW-THREADed in
whole or in part, used to connect two
pieces. It usually has a nut at one end and

a fixed enlarged head. See also ALLEN
HEAD, BLACK BOLT, BRIGHT BOLT, COACH
BOLT and HIGH-TENSILE BOLT.
Boltzmann constant A constant, equal
to 1.3805 x 1072}J/K, used in statistical
formulae relating to the behaviour of
gases. See also STEFAN-BOLTZMANN LAW,
which refers to thermal radiation.

BOM Abbreviation for BILL OF MATERIALS.
bond (@) The system in which bricks,
blocks and stones are laid in overlapping
courses in a wall in such a way that
vertical joints in any one course are not
immediately above the vertical joints in
an adjacent course. The basic distinction
is between ENGLISH BOND, DOUBLE
FLEMISH BOND and STRETCHER BOND. See
also ENGLISH CROSS BOND, SINGLE FLEMISH
BOND, DIAGONAL FLEMISH BOND and
COMMON BOND. Most bonds require a
QUEEN CLOSER to line up the joints at the
corners. (b) The adhesion or grip exer-
cised by concrete or mortar on surfaces to
which it is required to adhere. The most
important bond is between concrete and
reinforcing bars. This is largely produced
by the sHRINKAGE of the concrete, which
creates a normal pressure between the
concrete and the steel, and this produces
a frictional force resisting pull-out of the
steel. (¢) The strength and durability of
the connection of pieces by an ADHESIVE
layer. (d) Adherence of the plaster to
the wall, and between the various coats
of plaster. (e) Attraction between atoms
which causes them to aggregate into
larger units. (f) A sum of money held as
security against the performance of some
contractual duty.

bond beam A beam formed from rein-
forced and grouted channel-shaped blocks
usually on top of a concrete block wall.
bond breaker A material used to prevent
adhesion between surfaces such as layers
of concrete and joint sealants.

bond stone A long stone, used as a
HEADER, running through the thickness
of the wall to give additional transverse
bond.

bond timber Horizontal timbers once
used as a bond for a brick wall. The
battens were sometimes secured to them.
Bond timbers were liable to rot unless
suitably protected.
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bonded tendon A prestressing TENDON
which is bonded to the concrete. In
pre-tensioned members this is achieved
directly by casting the concrete around
them. In post-tensioned members the
annular spaces around the tendons are
grouted after stressing.

bonding (electrical) Deliberate connec-
tion of two or more points to reduce any
difference of potential (voltage) between
them.

bonding conductor In a LIGHTNING
PROTECTION SYSTEM, a conductor intended
to provide a connection between the
lightning protection system and other
metal parts and/or the structure.

book matching Alternating wood
VENEERs face up and face down as cut, or
laying side by side to get a mirror image.
Boolean algebra An algebra of logic,
where a proposition may be either true
or false, and therefore suited to BINARY
ARITHMETIC.

Boolean operation In solid geometry, the
process of adding (union), subtracting
(difference) or finding the overlapping
volume (intersection) of two solid objects.
boom The member of a crane from which
the load is suspended providing position-
ing of the load which can both sLew and
LUFF. See also nB.

booster fan A fan used to step up the
static pressure in an air distribution sys-
tem in order to serve a remote area, used
only intermittently (e.g. in a conference
room).

booster pump An auxiliary pump used
to maintain the water pressure of a domes-
tic water or a sprinkler system, if need
be, or to increase it to meet a demand.
booting Short for BOOTSTRAPPING.
bootstrapping The loading of an operat-
ing system into a computer’s working
memory.

borax Sodium metaborate.

bore The internal diameter (ID) of a hole,
pipe, etc.

bored pile A pile formed by pouring
concrete, usually containing some re-
inforcement, into a hole bored in the
ground, as opposed to a PRECAST PILE
driven into the ground with a pile driver.
borehole (or core) samples Samples
obtained by boring or drilling for the

purpose of determining the nature of the
foundation material. In the case of clay,
it is necessary to obtain wundisturbed
samples, since the properties of clay are
greatly affected by working. PENETRATION
TESTS may be carried out in addition.
borrow pit A pit from which soil is taken
for use as fill elsewhere.

borrowed light A window in an internal
wall that allows the admission of daylight
from the adjacent space.

bottle trap (or waste) A form of Trap for
waste pipes from a sink or basin. It has
a central tube for the flow down and
an annular space for the flow up and out
sideways to the drain; the 100—150 mm
long outer tube (the bottle) can be screwed
out for cleaning.

bottom chord The bottom horizontal
member of a truss.

bottom plate The bottom, horizontal
structural member of a stud-framed wall.
Also called a sill plate in North America.
bottom terminal lift landing The lowest
landing in a building, served by a lift,
where passengers are able to enter or
leave the car.

boulder A naturally rounded rock larger
than GRAVEL.

boundary conditions for structural
problems The known conditions of dis-
placement, slope, force or moment at the
edges of a structural member. The stresses
in shell structures cannot normally be
determined, unless the restraints at their
edges are known.

boundary layer The layer of a fluid, such
as air, adjacent to its boundary with a
solid, for example a building. Inside this
layer the velocity of the fluid falls to zero
at the boundary.

boundary layer wind tunnel In studying
the effect of wind around buildings it is
necessary to model the buildings in
the path of the wind. The large buildings
need to be represented with some accu-
racy; but the effect of small buildings can
be included in a roughening of the surface
which models the boundary layer.
boundary microphone A microphone
designed to pick up sound when placed
on a reflective surface such as a table
top whilst maintaining a flat frequency
response and avoiding coMmB FILTERINg
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effects. Also known as a ‘pressure zone
microphone’.

boundary representation (B-rep) A solid
geometry representation describing an
object in terms of its surface boundaries:
vertices, edges and faces.

boundary trap A TRAP in sewerage piping
from a building, located near the property
boundary to prevent sewer gases from the
public sewer system travelling into the
individual property.

Bourdon gauge A pressure gauge con-
sisting of a tube bent into an arc, which
tends to straighten out under internal pres-
sure. It actuates a pointer which moves
over a scale.

Boussinecq pressure bulb A bulb
formed by the 1SOSTATIC LINES in a semi-
infinite elastic solid carrying a single
concentrated load. The analysis, primarily
used for determining the stresses in the
soil beneath a heavy foundation, was
published by the French mathematician
J. Boussinecq in 1885.

bow Curvature of a piece of timber, in the
plane of the shorter side of the cross-
section (see figure).

Bow

bow girder A girder curved horizontally
in plan, i.e. an arch turned through a right
angle. It serves as a SPANDREL on a curved
facade, to support balconies, etc. (see
figure). A bow girder is subject to com-
bined bending and torsion.

Bow girder

bow window A curved projecting
window, usually on the ground floor. An
ORIEL WINDOW usually projects from an

upper storey. A bay window is similar but
polygonal on plan, rather than curved.
Bow’s notation Notation for the rREcIp-
ROCAL DIAGRAM, proposed by Robert
Bow in 1873. It numbers the spaces in and
around a truss, instead of the joints.
bowstring girder (or truss) A tied arch,
which can be u