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Notation (for Chapter 10)
Term Definition

Ac Cross-sectional area of concrete

Achord Cross-sectional area of truss chord

Af Area of flange

As Cross-sectional area of reinforcement

Av Shear area

b Width of section

bf Width of flange

cf Outstand length of flange

d Depth of truss

deff Effective depth

dsect Depth of section

δ Deflection

e Eccentricity

E Modulus of elasticity

E0.05 Fifth percentile value of modulus of elasticity

Emin Minimum value of modulus of elasticity

fall Allowable stress in steel section

fck Characteristic compressive cylinder strength of concrete

fc,0,d Design compressive strength parallel to grain

fc,0,k Characteristic compressive strength parallel to grain

fm,d Allowable bending strength parallel to grain

fm,k Characteristic bending strength parallel to grain

fy Yield strength of steel

fyk Characteristic tensile strength of reinforcement

Fb,0,d Design buckling resistance parallel to grain

Fc,0,d Design compressive resistance parallel to grain

gd Design uniformly distributed load due to permanent loads

γm Partial material factor

h Height of arch

hw Height of web

iy Radius of gyration, y-y axis

I Second moment of area

Itruss Second moment of area of truss

k Modification factor for timber section

kyy, kzy Interaction factors for steel columns

L Span length

Lcr Buckling length

λ Slenderness

λrel Relative slenderness

Mb,Rd Design lateral torsional buckling resistance

MEd Design bending moment
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Mc,z,Rd Design moment resistance, z-z axis

Nb,Rd Design buckling resistance

Nc,Rd Design resistance to axial compression

Ncr Euler buckling resistance

NEd Design axial force

Nc,Ed Design axial compression force

Nt,Ed Design axial tension force

Npl,Rd Design plastic resistance to axial forces

qd Design uniformly distributed load due to variable loads

r Radius of circular arch

RH Horizontal reaction

RV Vertical reaction

S Swept length of arch

tf Thickness of flange

tw Thickness of web

VEd Design shear force

vEd Design shear stress

Vpi,d Design plastic shear resistance

VRd,c Design shear resistance

wd Uniformly distributed load (UDL)

Wd Design point load

Wel Elastic modulus

y Distance from neutral axis to centroid of member

z Lever arm of internal forces
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Foreword
I wish I had this book when I was a student! It would have put into perspective so beautifully at the time what it
really is to be a structural engineer. To dream a little and have ideas. To rely on deep technical skills to prioritise
some of these ideas, and to work them up into reality such that the outcome enhances somebody’s life. Wonderful.
This is structural engineering, and a reflection of its power. This book oozes with reasons why our profession is so
special.

It lays out the story for students and graduates about the realities of the day job right through to our contributions to
humanity, and the excitement which these responsibilities provide. It is written by highly experienced authors whose
communication skills ensure total accessibility to students and graduates in explaining clearly the entire process of
the creative structural design of a building.

The aspect of the book which I like most is the desire by the authors for the book to become outdated quickly.
Our climate emergency has placed our profession in the spotlight, given the embodied-carbon issues inherent in
construction. This book reflects current best practice, but it also asks the big ‘What if?’ questions. What if we had
no cement? What if we had to design according to an inventory-constrained palette of re-used components?
What if we could rely on technology to mitigate risk of overload in buildings? If you ever wanted students and
graduates to make the link between our commitments to the climate emergency ‘declare’ initiatives and the day job,
the ‘What if?’ questions highlighted in this book provide just this inspiration. It takes our profession out of the
spotlight and into the limelight.

This book reflects the extraordinary skills which structural engineers possess, and how they might think about
deploying them. Additionally, it challenges us to be even better in the future. The guidance is priceless for those
entering our fabulous profession.

Prof. Tim Ibell
Department of Architecture and Civil Engineering, University of Bath, UK
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