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Once a structural engineer has worked 
thro\gh the strategiJ ‘<se Sess st\ff » Se]eSs 
of the net-zero hierarchy, the next rung 
Jomes into ]iew! sWeJifying Sow�imWaJt� 
,ngineers sWeJify enormo\s amo\nts of 
materiaS and Jarbon e]ery day and there 
are h\ge oWWort\nities a]aiSabSe to maRe 
an immediate diff erenJe�

Key to this are measurement and setting 
targets� How to calculate embodied 
carbon1 is at the Jentre of a WSethora of 
0Str\Jt,�Wrod\Jed g\idanJe� 3aidSer2

desJribes how a smaSS WraJtiJe has 
integrated embodied carbon into routine 
design� ,mbodied Jarbon targets for yo\r 
structure should be set with the client 
and WrojeJt team, Jonsidering SoJaS and 
global whole-life carbon frameworks and 
traJRed thro\gh Jonstr\Jtion� ArnoSd et 
al�3 WroWose the \se of a Str\Jt\raS *arbon 
Rating SJheme �S*6RS�, whiSe 4oynihan4

suggests actions which engineers can 
taRe now to aJhie]e a S*6RS A rating�

When it Jomes to the worSd»s most 
used construction material, concrete, 
AstSe5 notes that ‘most of the embodied 
carbon is associated with the cement, 
foSSowed by the steeS reinforJement» 
so this is where we ‘should focus our 
attention»� )\rridge6 off ers WraJtiJaS 
g\idanJe on sWeJifying Sower�Jarbon 
JonJrete by sWeJifying WerformanJe and 
aSSowing Sower�Jarbon oWtions rather 
than WresJribing mi_ Jonstit\ents� ;his 
inJS\des! i� red\Jing the \se of *,4� 
by aSSowing additions, ii� a]oiding smaSS 
aggregate ma_im\m ]aS\es �#��mm�, iii� 
Jaref\S sWeJifi Jation of JonJrete strength 
�and e_Wos\re JSass��, i]� Jonsidering 
sWeJifying ��� or  ��day strengths and 
]� aSSowing the \se of admi_t\res� ;he 
*onJrete *entre7 e_WSores this aWWroaJh 
in f\rther deWth�

/ayes, 4\nro and )anfi 8 set out 
WraJtiJaS tiWs for sWeJifying steeS� 
;hese inJS\de immediate meas\res 
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around design, carbon reporting and 
sWeJifi Jation aWWroaJhes, b\t aSso 
facilitating future deconstruction. Simple 
considerations include minimising the 
use of paint and coatings, avoiding 
making temporary works permanent 
and not over-rationalising element sizes 
and connection forces. The fabricator 
can rationalise at a later stage, with 
the engineer’s agreement, if necessary. 
Useful guidance and resources are 
provided by the Steel Construction 
Institute9. Delivering on ‘steel’s circular 
economy potential’ via steel element 
re\se may off er signifi Jant Jarbon 
savings. Leversha et al.10 off er the 
perspectives of a contractor, steel 
producer, fabricator, engineer and client 
to a structural engineer embarking 
down this path.

Hawkins11 discusses uncertainties 
around carbon sequestration within 
timber. He notes that for potential 
embodied Jarbon benefi ts to be 
realised, timber must be sustainably 
so\rJed and ]erifi ed with s\stainabiSity 

Jertifi Jation sJhemes� ;imber 
Development UK12 provides guidance 
on this and other sustainability topics. 
The detailed design for timber is often 
carried out by the manufacturer and 
Emanuel13 highlights the importance 
of ‘a JoSSaborati]e earSy worRÅ ow» to 
benefi t from the e_Wertise of the timber 
contractor’s in-house engineering teams 
before tender designs are produced.

We Jan e_WeJt a greater \se of 
newer materials and systems. By 
defi nition, the Jonstr\Jtion ind\stry 
has had Sess e_WerienJe in these and 

there e_ists Sess sWeJifi J g\idanJe 
on how to best specify them for 
tender and construction. The IStructE 
webinar series ‘Novel materials and 
methods to achieve net zero’14 is a 
good place to begin. Among other 
topics, it addresses rammed earth, 
straw baSe, fi bre�reinforJed WoSymers, 
timber–concrete composites and the 
process of bringing novel materials from 
research into construction.
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Circular economy 
and reuse: guidance 
for designers

Available now:
istructe.org/resources/guidance/circular-economy

This publication comprises four parts, and 
provides actionable guidance for incorporating 
circular principles on engineering projects; 
enabling structural engineers to take the 
initiative on this critical transition by leading 
clients and project teams through the process.
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