The Engineers Role in a Collaborative
Approach to Lean Design
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approach to carbon reduction

itious...from now and over the next 10 year are critical in negating the tipping point of our
planet. As a pr cognise this and have signed up to Structural Engineers Declare, and are committed to
making an impact to reduce climate change...

...as part of this commitment Stephen discusses the SDG’s, how material usage in building projects can be measured,
monitored and reduced, and how carbon reduction via lean design can be achieved through a collaborative and targeted
approach at the earliest project stage.
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What is lean design

Not new technology. It is a mindset of lean design
« Itis border-less, not code restricted

* There are some stumbling blocks

« This is something everyone can do

« These can happen now

« Unlocked by early collaboration

II)) “’ WHAT DOES IT ALL MEAN



The crises of climate
breakdown and
biodiversity loss are two
of the most serious
issues of our time....
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Familiar with the SDG’s before today?

THE GOALS
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Sustainable Development Goals
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Energy Related CO2 Emissions by Sector

= Buildings and
Construction
Other Industry

m Other

= Transport

sector, Global Status Report 2017. By
), by United Nations

Towards a zero-emission, efficient, and ildings and
International Energy Agency for the Global Allf for gs and C:

Environment Programme
https://www.woridgbe.org/sites/default/lles/UNEP%20188_GABC_en%20%28vweb%29.pdf
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Don’t build - Refurbish

Re-Use (Foundations, materials)

Design Efficiently — Design for Optimisation
Design with Low Carbon Materials

Design for Deconstruction / Recycle

AN L S o A

Produce Detailed and Accurate Handover Information

I|)> \9 CARBON SAVING INITIATIVES



. Don’t build - Refurbish

. Re-Use (Foundations, materials)

. Design Efficiently — Design for Optimisation
. Design with Low Carbon Materials

. Design for Deconstruction / Recycle

. Produce Detailed and Accurate Handover Information
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3.5 kN/m2

LEAN DESIGN — DESIGN LOADS



HIGH DESIGN

FLEXIBILITY LOADS

LONG SPAN,

ADAPTABILITY COLUMN FREE
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Stumbling blocks...
» Litigious society driving PII higher
» Last minute changes
« Blame Culture
« Lack of collaboration
« Lack of creative/lean thinking....
« Contingency on contingency....

“Average member utilisations

barely reach 50%”

II)) K’ LEAN DESIGN — DESIGN UNITY



LEAN DESIGN — MATERIALS
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Stumbling blocks to material replacements...

...Dictate to the supply chain by carbon reduction performance criteria

LEAN DESIGN — MATERIAL REPLACEMENTS




Onpartent of A fomn

Finance Airgeadais
Octaber 2019
BUILDING REGULATIONS
PART F- Conservation of fuel and power.

NEARLY ZERO-ENERGY BUILDINGS (NZEB)
REQUIREMENTS FOR NEW PUBLIC BUILDINGS

BACKGROUND
Regulation 438 of the Building Regulations (Norther Iretand) 2012 (as
amended) (The Buliing Reguiations’) requires that where a bulding is newty
erected, i must be a nearly zero-energy bulding  This regulation
Articie 8(1) of Dwective 2010/31/EU on the Energy Performance of Buddings
a8 appiicable 1© Northern Ireland.

PURPOSE

The purpase of this note is 10 clarly the implementation of the requirements
for nearly zero-energy bulidings for new pubiic bulldings, with respect to
reguiation 438 as applicable 10 new bulldings cccupsed and owned by public
authorites from 1% Jamuary 2019

REGULATION 438
Reguiation 438 states

(1) Where o buiiing 15 erected, & must be a nearfy-2ero energy buiking
(2) For the purposas of paragraph (1)—
(a) in respect of new buldings occupied and owned by public suthoribes.
this reguienon shall apply from 1% January 2018, and
{0} in respect of all new buiidings. thus reguiation shall apply from 3 1%
Decemoer 2020.

COMPLIANCE WITH REGULATION 438

Mesting the exsting Building Regulations quidance and relevant Government
procurement poicies would be an adequate way 1o demonstrate comghance
with the nearly Zero-energy buildings requinsment.

based on energy from renewadle sources. and take this into account as
recquned by regulation 43A

Where an assessment has been undertaken using BREEAM or an equivalent
methodology, 3 demonstration that energy credits have been achieved can be
used as further evidance that reguiation 438 has been met

LEAN DESIGN — UPDATED REGULATIONS

Tighter Targets not Relaxed

Laws !!!

Include Carbon Benchmark

in Tender Scoring

Introduce Material Use
Carbon Benchmarking at
Design Stages



O&M / HANDOVER MANUALS / BIM

e Accurate As-Built Information

* Clear Design Philosophy / Material Specifications
* Clear Design Loads / Load Plans

e Clear Safety Factors & Utilisation Factors

* Clear Foundation Loading Information

» Clear Statement of Adaptability/Flexibility

* Clear Deconstruction Statements / Potential Recycling

II)) LE. LEAN DESIGN — HANDOVER MANUAL



200 tons

SCALE OF IMPACT
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l'lent: Weavers Court Business Court

Architect: Doherty Architects
Structural Engineer: Design ID




Extensive Desk Study
Undertook Load Testing

WEAVERS COURT, BELFAST
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Client: ~University of Bucklngham NHS Trust
Architect: - Feilden + Mawson
Structurel\\gmeer »BﬂSlgn ID
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Perceived Low Cost
Perceived Ease of Construction

Architectural Concept
Environmental Considerations
Buildability

Hospital Access Rd
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. More Foundations
. More Temporary Works
. More Material Use

Hospital Access Rd




. Close the Cycle Path
. Habit takes time — breaking
habit could be permanent

Increasing vehicles on main

hospital arterial route
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Developer: Glenbrook

Funder: Moorfield £
D&B Contractor: GRAHAM .
Architect: Sheppard Robson

Structural Engineer: Design ID
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By reducing slab thickness, we cut total
‘concrete usage in the build by

291m?

The manufacture of 291m® of
concrete produces the same

amount of CO* thata cgr
would preduce travelling)
the. distance fro '
Manchester to New Y K

53 tlme

#DesignlLean '
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Raising Awareness — Getting Involved




Raising Awareness — Getting Involved
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Thank You...
...Any Questions?
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Lean

CONSTRUCTION IRELAND

@ WWW.LEANCONSTRUCTIONIRELAND.IE
d@h
Bl

INFO@LEANCONSTRUCTIONIRELAND.IE

Should you wish to receive information on the benefits of becoming an LCi
Corporate Member, please contact shauna@boxmedia.ie or call + 353 46 9773434
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