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Preface to the Third Edition

The original Structural Masonry Designers’” Manual was
viewed by many in the industry as a seminal reference
for structural engineers designing masonry structures. The
authors were founding members and directors of Curtins
Consulting Engineers, a civil engineering consultancy prac-
tice, which was synonymous with the innovative and cre-
ative use of structural masonry in the latter part of the last
century (1970s onwards). Both Bill Curtin and Gerry Shaw
were educated in the old way which consisted of working
by day and studying by night. This engendered a passion
for their subject, which is evident in the previous editions of
this book.

Gerry Shaw was until his tragic death a Visiting Professor
in The Principles of Engineering Design at the University of
Plymouth. The updated manual takes nothing away from
the enthusiastic approach to masonry design evidenced by
the Curtins” authors in the previous editions. Their prag-
matic and practical approach to masonry design is retained
in its fullness.

The new revision reflects changes in the industry with
respect to health and safety, as well as Building Regulation
requirements for heat loss, noise transmission and dis-
proportionate collapse rules. The recent amendments to BS
5628 Parts 1, 2 and 3 are also included.

One major change is the transition from British specifica-
tions for materials to European Standard specifications.
European specifications are based on performance criteria
rather than prescriptive criteria and this will require struc-
tural engineers to be more aware of the materials that they
specify.

Many changes have taken place in masonry construction
since the last edition of the book was published. Many of
these changes are quite rightly related to health and safety
issues, which now appear to influence both the structural
form and the choice of material. The current shortage of
skilled labour within the construction industry further
affects the design decisions made by structural engineers.
However, innovative work in the use of structural masonry
is still in evidence in structural engineering design.

The format of the book has remained unchanged since it is
meant to be a discussion of process, both theoretical and
practical, rather than a series of calculation sheets without
explanation. The drawings have been updated, but have
also been produced in an illustrative format rather than a
technical drawing format. This is intended to aid the reader
in the understanding of the principles.
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cross-sectional area

cross-sectional area of primary reinforcing steel
area of compressive reinforcement

area of shear reinforcement

depth of stress block or shear span

shear span (distance from support to concentrated
load)

width of bearing under a concentrated load
centre-to-centre of cross-ribs in diaphragm wall
bending moment

width of section

breadth of compression face

clear dimension between diaphragm cross-ribs
compressive force

total compressive force

compressive force in reinforcement

wind, external pressure coefficient

wind, internal pressure coefficient

overall depth of diaphragm wall section or depth
of arch

diameter of reinforcing bar

effective depth to tensile reinforcement and depth
of cavity (void) in diaphragm wall

depth to neutral axis

depth to compression reinforcement

Young's modulus of elasticity

modulus of elasticity of masonry

nominal earth and water load

eccentricity

additional eccentricity due to deflection in wall
effective eccentricity

the larger of e, and e,

maximum eccentricity that can be practically
accommodated in section

total design eccentricity at approximately mid-
height of wall

eccentricity at top of wall

characteristic load

average of the maximum loads carried by two test
panels

tie force

characteristic anchorage bond strength
characteristic local bond strength

design axial stress due to minimum vertical load
characteristic compressive strength of masonry
characteristic compressive strength of masonry at
age when post-tensioning force is applied
characteristic flexural strength (tensile) of masonry
value of f,  when plane of failure is parallel to bed
joints

f kxperp

fi

f uac
f ubc
f ubt
fy
fw
fy
Gk
8a
8B

value of f,  when plane of failure is perpendicular
to bed joints

theoretical flexural tensile stress or flange thickness
design axial compressive stress

flexural compressive stress at design load
flexural tensile stress at design load

characteristic shear strength of masonry

flange width

characteristic tensile strength of steel
characteristic dead load

design vertical load per unit area

design load per unit area due to loads acting at
right angles to the bed joints

design vertical dead load per unit area

thrust at crown of arch

clear height of wall or column between lateral
supports

clear height of wall between concrete surfaces or
other construction capable of providing adequate
resistance to rotation across the full thickness of
the wall

effective height or length of wall or column

clear height of wall to point of application of lateral
load

second moment of area/moment of inertia
second moment of area about neutral axis
stiffness coefficient

constant term relating design strengths of steel and
masonry

shear stress coefficient for diaphragm walls

trial section stability moment coefficient for
diaphragm walls

multiplication factor for lateral strength of axially
loaded walls

m from Rankine’s formula for retained
1+sin

materials

length

a span in accidental damage design
effective length

spacing of fins, centre-to-centre

lever arm

applied design bending moment

design bending moment at base of wall
design moment of resistance

moment of resistance

stability moment of resistance

moment of resistance of a balanced section
moment of tensile resistance

design bending moment in height of wall
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design vertical axial load

design vertical axial strength at balanced condition
design vertical axial strength

design vertical axial strength when loaded on the
centroidal axis

number of storeys in building

neutral axis

axial load per unit length of wall, available to resist
arch thrust

design vertical load per unit length of wall
design post-tensioning force

characteristic post-tensioning force

acceptance limit for compressive strength of units
specified compressive strength of units

mean compressive strength of units

allowable flexural compressive stress

allowable flexural tensile stress

constant term for design flexural strength of
masonry in compression or radius of arch curve
characteristic superimposed load

dynamic wind pressure

design lateral strength per unit area

design horizontal pressure at any depth (from
retained material)

radius of arch

ratio of area of reinforcement to area of section or
width of flat metal shear connector or radius of
gyration

projection of rib (or fin) beyond flange (ina T
profile)

rib (or fin) thickness (in a T profile)

vertical spacing of flat metal shear connectors
clear span of arch

slenderness ratio

section depth

strain constant

spacing of link reinforcement

total tensile force or thickness of diaphragm leaf or
flange

thickness of wall (or depth of section)

effective thickness of wall

thickness of flange
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Ymm

Yms
Ymv

thickness of a pier

thickness of a cross-rib in a diaphragm wall
width of masonry section in vertical shear
thickness of flat metal shear connector
uniformly distributed load

shear force

design vertical shear stress on masonry section
axial load

own weight of effective area of fin wall per metre
height

characteristic wind load

design wind pressure, windward wall

design wind pressure, leeward wall

design wind pressure uplift (on roof)

width of stress block

depth to neutral axis from top of beam

fin dimension, neutral axis to end of fin

fin dimension, neutral axis to flange face
deflection of test wall in mid-height region
section modulus

minimum section modulus of fin

maximum section modulus of fin

lever arm

bending moment coefficient for laterally loaded
panels

capacity reduction factor

partial safety factor for loads

partial safety factor for materials

partial safety factor for bond between
reinforcement and mortar or grout

partial safety factor for compressive strength of
masonry

partial safety factor for steel reinforcement
partial safety factor for masonry in shear
deflection

short linear measurement

strain in reinforcement

orthogonal ratio

density

sum of the perimeters of the tensile reinforcement
reduction factor for strength of mortar

unit reduction factor

trial section coefficient for fin walls



