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‘“ A Digital twin is a
fusion between a
physical reality & a
digital representation,,
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Digital Twin Types

Product Twin

Process Twin

System Twin

Market twin
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overnmen Capability

Policy

Strategic/
Purpose
Integration

Partnerships Wellington Digital
Twin

Inter City

Co-operation Engagement

Wyt

Climate
Digital City Model |EE Adaptation
\ / Twin
Growing Strength
Smart is a how - not a what
Underground o Civil Defence

Digital Twin Response Twin




Disaster Response

Partner & 3rd Party Data

s " . Needs Assessments
Private Sensor Companies

Infrastructure Sensors m <
-
|

Seismic Sensor
GEONET Sensors and Products Data

Building Rapid Inspection Data

Damage and Incident Reports
Public Reports

Economic &
Damage Reports Recovery Planning

City Data (eg Building, taxation, 3D Data

Emergency Assistance Center
Reporting

Animal Welfare

Financial & Business Impact

Decision Deconfliction

Partner Co-ordination

Analyse - Forward Works Viewer
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Analyse - Underground

& Digital-TwinClip
-
CYCLIST SENSOR DATA

Ui
YEAR MONTH HOUR |

2000

1%
BIKE TRIPS

1,859,992

ofo Tasman Street

193,101

lilsl Direction of travel

iards the CDB  Away from CBD

58% 41%

lilsll Number of Cyclists

Daily Average Monthly Average

529 16,091
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Interact: Global Mayors Challenge

Capability

Exploration

Partnerships

Position Purpose




Earthquake - Message (HTML)

File Message Help Acrobat Q@ Tell me what you want to do
@ » B El]v 5 9 o ﬂjj Share to Teams Eﬁ Mark Unread %S- FJ e Fﬂ“ ,O Find k. O\ Zoom | i Sendto OneNote | -+
& -
Earthquake
&« vy | & v All > Forwar
Barbara McKerrow D) Reply ) Reply Al Forward 71
To EDL: All Staff, EDL: Councillors; Liz Kelly W 15/02/2023 B:17 prr

Kia ora koutou

Well that was a big shake! If you've checked the GeoNet app, it was a 6.1 north of Paraparaumu. A timely reminder that we should always be vigilant in our preparedness for an unexpected event.
In the meantime, | can reassure you that we have seismic sensors in place across the city that provide us with rapid intel. According to the report, our buildings are safe to return to tomorrow.
Here's to a calm night.

Regards

Barbara

Get Outlook for i0S







foodstuftfs

The Journey from Design A | Auckiand
o Handover and Beyond irpor

@assemble'"

— Auckland Airport
— Foodstuffs NI
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IFC models delivered at handover

Elements at Handover

Asset Attribute Data Points
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IFC models delivered at handover

Elements at Handover

Asset Attribute Data Points




Verification is an important piece of work

Validation and trustworthiness of
handover information is key

0

® 0 @ i

Graphical and non-graphical
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1. Issue identified

Verification is an important piece of work

Validation and trustworthiness of
handover information is key

Graphical and non-graphical

2. Supporting information attached



Verification is an important piece of work

Validation and trustworthiness of
handover information is key

Graphical and non-graphical
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3. Model Updated and Issue Closed Out

:]

o

Space planning
Digital Asset & Facilities Management
Renovations & Construction Work

8000+ new elements
Graphical and non-graphical



Define information requirements and include operations feam
early

Understand why you want it

Work with delivery tfeams to ensure they understand why the
information is needed

Verify the information to ensure trustworthiness

foodstuftfs

A Auckland
Airport
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MAKERS

makers of architecture

Architecture | Landscape | Collaboration

Photography - Simon Devitt

we are makers makers.co.nz



makers fabrication

Prefabrication | Construction | Management

we are makers makers.co.nz
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Photography - Patrick Reynolds
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we are makers

Design

Make

Beauty

we are makers

we are makers

Our goal is to produce custom
beautiful architecture with a DFMA
focus, supported by shared processes

makers.co.nz

Construction Joinery & Fitout Artwork & Installations

makers.co.nz



engagement

virtual reality supports the communication
between the architectural and construction
environments.

we are makers makers.co.nz

integrated modelling

designing out the unknown and leaving less
to chance

we are makers makers.co.nz



manufacturing

our local makers fabrication workshop
creates custom components

we are makers makers.co.nz

assembly

assessing site constraints

we are makers makers.co.nz



assembly

logistics and planning

we are makers

installation

end-to-end project delivery

we are makers

makers.co.nz

Photography - Simon Devitt

makers.co.nz



Scale 1 - Construction

we are makers makers.co.nz

Simple
Workflow
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extended
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Understand
Aim

Site Coordination Model Assembly On-site

we are makers makers.co.nz

Constraints

we are makers makers.co.nz



Context
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Remote
Locations
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Concept
Design
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Prelim
Design
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““Workflow
extended

MAKING e

Considerations

KNOWS

ANALYSIS

we are makers

Tender

makers.co.nz
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Splitting in
to parts

Offsite %

Design team communicating
offsite intentions

40% Complete panels
25% Limited panels

. 8% Special panels

() 27% onsite

we are makers makers.co.nz

Part Layout
Assessment

From our set of
“knowns’ - Offsite
constructed panels
exterior cladding on
and windows
installed in panels

Can still be constructed
Offsite but requires
some onsite work.

E.g. Continuous two
floors of Metal cladding

Beyond some limits of
our typical ‘Knowns’
and requires specific
engineering or
detailing.

Built on site, no benefit
to constructing offsite.

we are makers makers.co.nz



Early Cost
checks

we are makers

VAR

(\“\)Norkflow
extended

Site
Considerations

MAKING

KNOWS

ANALYSIS

we are makers

Analysis of
Constraints

Overhead
power lines

Very exposed
and windy site

2 hours from any
hardware store

costing analysis compare design changes
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Detailed
Design

\
e

we are makers

construction
drawings

Construction
alert lists

“Supporting each other”

we are makers
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1 CRITICAL GIB ALIGNMENT

= 1 mmmmmueam'
150 OFF GRID | Grid D between lounge and dining

 ——
TOWALL FACE

DETAIL - GUTTER AGAINST BUILDING

1:5

makers.co.nz



Contract

we are makers

BIM

Transition to
Build Team

Tender Summary

1000 Preliminaries & General
2220 Site preparation
2240 Excavation & Foundations
3400 Steel Structure
3800 Timber Structure
4100 Pre-Cladding
4200 ‘Wal cladding
4300 Roofing
4500 ‘Windows and doors
4700 Insulation
5100 ‘Wall and ceiling linings
5200 Partitions and doors
5500 Joinery fictures and hardware
6300 Overlay flooring
6700 Painting, decoration and coating
7100 Plumbing
T400 Gutters & Downpipes
7500 Heating and cooling
7700 Electrical

Margin 10%

GFA

External Works & Decking, incl,
8400 Stairs

Margin 10%
GFA

TOTAL FOR BUILDING

ey

Bac

HICF

w800-Ws
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WARDADHE AND STORAGE

Victanan Ash Hand: Smers

Leesfoses Carkebim Natutsl ¢

Caity ind B WO

Lacaion: Al Fir Fioor, Dxnpt Bshooom and
Staircaie

Cocking Wat s X
W Sotash Back
st ared IROAT Resstant

Wb 1 I e

Product: Plastation Bembos - Vernosl Coffer. Bamboct

JOUNERY? Sacondary Pric

§81,178.00
$5.720.00

$0.00

§27.709.42
$158.937.97
$26,935.38
§69,759.36
$20,515.30
S$7T1.423.00
§11.556.23
$38,381.27
$6.545.00
$58,663.00
$36,724.19
$18,749.50
§53,880.57
$7.021.49
$31.479.57
$26,600.00
§76,278.33
$839,061.58

$120,072.62
$12,007.26
$132.079.88

$971,141.48

WARDROB
- P s

{1584] Cowongs & Backesi 10 | Contacior *

[T

emised Areas
All iternised areas include margins and overheads. GST is gucluded.

House

Accoya Cladding 115 Cover | $52,364.93

Lunawood Cladding 135 Cover | $20,920.88"

Verdus Thermally Modified Spruce Cladding 113 Cover | $31772.18°
Sarking Celling /m2 Cost fincl. Material & labour installing painting) | $193.60/m2
Gib Ceiling /m2 Cost (incl. materiallabour/stopping/ne painting) | $54.45/m2
Primary inmerior joinery (Kitchen/ Bathroom/ Laundry) | $53,845.00

Secondary interior joinery {Lounge Shehving and 1§
External

Car Pad | $27,331.90

Engineered stairs and balustrade | $18,220.07

Simple low level straight flight stairs as above | $9,483.69

Decking area | $25,608.48

Paving area | $3138.20

©On site built canopy induding entry screen | $14,083.55

*Excluded from pricing/not in summary total

makers.co.nz

X SURFACES

[ Title Description

Supplied

Status |

[s5432.C

CORKOLEUM Ecoflonts Cokoleum Hatural Cotk

Colout: it

Thigkness: 3mm

Losation: Staimase

Coating: Bona Frimar 32 Coals and Bona WB Traffiosx! Coat

Contractor

Confiimed

sEaz2-CF

[55500-6T |BENCH TOF

CORK TILE Carkit Cak Tile

Colour Desert Sands

Thickness: Bmm

Location: All First Floar Except Bathraoms and Staircase
Finizh: 1 Coat of Matt Bona Tratfic HD

Contractar

Confiimed

Ceazerstone - Primordia
Size20mm Thickness
Loeation: Kitchenisland and Paniry Bench Laundry Bench

Contractor

Confiimed

sss00- L1

LAUNDRY JOINERY Product Flantation Bambon - Vertics| Coftee Bambao P anal
Thickness: 18mm

Size:Refer Laundry Dranings

Loseation: Laundry

Finish: 2 Coats of Diamond Dil Active (TBC

Colour Natural

Hardware: TBC

Contractar

sss00.y

VANITY JOINERY Praduct: Plantation Bamboo - Vemtical Coffes Bambaa P anal
Thickness: 18mm

Finizh: 2 Caatz of Diamand Oil Active (TBC)

Colour: Natural

Hardware: TBC

[ss500-ws

WARDROBE AND Futura HPL
STORAGE Calour: TBE

Carcazs: 16mm MDF HPL with 2dgetap (Preference Grey)
Hardware: TBC

555 10-u0

KITCHEN JOINERY Product: Flantation Bamboa - Vmtical Coffes Bambaa P anel
Thickness: 18mm

Size:Refer Kitchen Drawings

Loeation: Kitohen

Finish: 2 Coats of Diamond Oil Active (TBC)

Colour: Natural

Hardware: TBC

55 10w

WARDROBE JOINERY  |Futura HPL
Calour: TBE
Carcass: 16mm MDF HPL with 2dgetap (Preference Grey)

Hardware: TBC

[S6z00-TL

TILES Size:Tmm Wall 10mm Floor,

Kitchen and Pantry Splash Back
Heatand Impaet Resistant

Loeation: Bathroam Wall Tiles Bathroom Floor Tiles Outdsor Cocking Wall and

Client

TBC

makers.co.nz



BIM
Transition to
Build Team

‘ EXTERIOR - TIMBER WEATHERBOARDS + EXTERNAL BALUSTRADE + MOULDINGS + FASCIAS & FRONT DOOR - T&G PANELLING

Supplier: Unknown
icati Exterior Timber Cladding, Fascia Board, Deck Balasirade, External Screen and Front Door T&G Panelling
Location: Whole exterior envelope
Reference Links
Preparation:

Topcoat System: | Abodo Vulcan Oil: (Wood Protector Oil)
1st coat to all sides factory applied.

2nd coat applied on site. Ensure all cut ends are double coated. Allow 24-48 Hours to
dry

Colour: Vulcan Natural

EXTERIOR PROLAM POST & EXTRA WIDE FASCIA - TRICOYA ‘

§ TENSURE ALL 'MIST GREEN'%
Suppli Resene Paints Ltd {NZ) - Sarah Cummins ' MATCHES ROOF - COLOURSTEEL e
Application: All sides and ends of post ® MISTGREEN
Location: Entrance and FF Deck Fascia
Reference Links
Preparation: Refer to SIPDS No. 2 Timber and Spec Sheet 2:1/1 Spec Sheet 2:11
SIPDS No.2
Primer | Sealer: | 1 coat of Resens Quick Dry- Primer Undercoat D45
Topcoat System: |2 coats of Resene Lumbersider- low sheen D34
Colour: Resene Paddock (Same as Colorsteel Mist Green) G56-028-117
Notes: Ensure all cut ends are coated during instaliation

Finishing Selections 3  0A12

we are makers makers.co.nz
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Procurement & Administration

we are makers makers.co.nz

BIM
Transition to
Build Team

we are makers makers.co.nz



Motivational
Images

we are makers makers.co.nz

BIM
Development

we are makers makers.co.nz



Digital
Fabrication

we are makers
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Digital
Making

we are makers

Offsite
Control
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Fabrication
QA Check

we are makers makers.co.nz

Ready to
roll

we are makers makers.co.nz



Procurement &
Offsite Payments

we are makers

Transport

Schedule B1
Specific conditions

Clause 14.1.2 Off Site Payments
Offsite payments are allowed but only for the following

Contractors to identify specific elements prior to payment claims. These items are
to be identified and tracked in the register by the main contractor outiining
ownership of goods by principal until secured on site. e.g. Photos of goods with
principal identification, each pack of materials should have packing slip in.

makers.co.nz

we are makers

makers.co.nz



Assembly
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HoloLens
Aid

we are makers makers.co.nz



HoloLens
Aid

we are makers makers.co.nz

Site Days >

we are makers makers.co.nz



Happy Home

we are makers makers.co.nz

Scale 2 - Joinery & Fitout

we are makers makers.co.nz



Same

process and

part of the

solution ]

we are makers makers.co.nz

Shop
Cabinetry

we are makers makers.co.nz



Tools of the

we are makers
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Tools of the
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CAM Path
Ready to Cut

B setup 1212 s prokiling x [Eg

File Edit View

M142
(DTS, "LOAD PANEL, ACTIVATE VACULM,PRESS CYCLE START®)
Moe

M143
(DIS, "CHECK THAT PINS ARE DOWM, PRESS CYCLE START)
Mo

(DI5,"")
G50

32 1/2 kxis Profiling
79 0

MG T2

MO3 S18000

M54

| w49

| e
GRI24.

| X972.124Y-577.
GIX990, ¥-577.19. F 7000
GIX1965.Y-577.79.

GIX1968.Y-574.29.R3,
G1X1968.Y-15.79.
GIN1965.Y-12.79.R3.
61X15.Y-12.79,
G3X12.¥-15.29.R3,
G1X12.Y-574.29.
GIX15.Y-577.79.K3,
G1X990.Y-577.79.

o1 Colt
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.Cutting &
Assembly
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Site

Install
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Scale 3 - Artworks & Installations
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Concept
Design

we are makers

‘Digital

Design +
CAM

we are makers
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Artwork - Matthew Mcintyre Wilson
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Cutting

Artwork - Matthew Mcintyre Wilson

we are makers makers.co.nz

Site
Result

Artwork - Matthew MclIntyre Wilson
Photography - Jason Mann Photography
Architect - Athfield Architects Limited

we are makers makers.co.nz
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we are makers

Key Takeaways:

Seek out repetitive tasks in your
workflow and automate them out

Have early and continuous contractor
engagement to create a feedback loop
and develop a ‘system of knowns’

Create one source of truth (BIM Model)
and leverage technology to develop it
further

makers.co.nz

makers.co.nz



we are makers

Makers of Architecture

Jae Warrander
jae@makers.co.nz
021 850 758

Makers Fabrication

Glen Stricot-Tarboton
glen@makers.co.nz

0277171727

makers.co.nz



2023

Delivering Net Zero
BIM Enabled Carbon Assessment

Embodied Carbon

I WARREN AND MAHONEY*

BIM enabled Carbon Assessment

Case Studies

Automation and Al

Towards 2030

How can we
reduce carbon
emissions In
early design?

il WARREN AND MAHQH

IJ‘
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OPPORTUNITIES

O1  Efficient modelling
strategies

02 Material Data
Management

03 Making informed data
driven design decisions

I WARREN AND MAHONEY*

Climate
Emergency

I WARREN AND MAHONEY*



Your Business .

I WARREN AND MAHONEY*

Your Work

Your Influence

I WARREN AND MAHONEY*

TOTAL AVOIDED

1445 tCO e- avoided® 2

Upfront excluding Biogenic and Module D of retained
structure

*estimate based on the embodied carbon it would take to replace the
retained structure



Our Goal By 2030, our goal —with our
clients— is that all new projects

designed by us will be net-zero
carbon in operation, be 50% more
energy efficient and have 40%
less embodied carbon.

I WARREN AND MAHONEY*

Joinus on
the path to
Zero

I WARREN AND MAHONEY*




CARBON 101

Embodied Carbon in Design
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Zero Carbon

ENERGY ENERGY EMBODIED CARBON

DEMAND GENERATION CARBON BENEFITS

DESIGN STRATEGIES FOR NET ZERO CARBON *

* broadly aligned with ILFI Zero Carbon Certification



‘Carbon’

Greenhouse Gas (GHG) are any gas that
absorbs heat in the atmosphere such

as Carbon Dioxide (CO,) and Methane
(CH,).

The impact of GHGs is Global Warming
Potential (GWP) which is measured

in Carbon Dioxide equivalent gas
(CO,e- ) measured through a Life Cycle
Assessment (LCA).

Impact of Buildings Globally

39%

of global
greenhouse gas
emissions from

buildings

Global CO, Emission by Sector

Industry
30%

' Building

Transportation NN Fravs MEEAF
22% " Construction
b 1%
il
-] T
- - [ms=n 5
| —— 0008 =
. ‘2 a8 (G |y
L h h oy TS m fe-mm Lol
LG Oe=02
Embodied Carbon Operational Carbon
The emissions from manufacturing, transporation, and instalation of bullding materiats. The emissiars from a bulldng's energy consumption.

Source: Global Alliance for Buildings and Construction - https://globalabc.org/
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Impact of Buildings in New Zealand

(a) Production perspective (b) Consumption perspective

e, excluding international trade
Building energy

Waste use (5%)

: Buil
Other Y%
9%

Transport
19%

stry

80 Mt ® 174
co,e/¥ A coe

National total | Per person

(c) Consumption perspective
including international trade

Built
environ.

20%

www.thinkstep-anz.com

som Y| @ 13t

OO,eI

National total

COe

Per person

Source: Link to Thinkstep Report- https://www.nzgbc.org.nz/Attachment?Action=Download&Attachment_id=2453

Embodied and Operational Carbon

2020
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2020 Benchmarks vid-point 2030 Benchmarks

Low Carbon Future

2030
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CASE STUDY

Flowers Site ©

STRUCTURAL SCOPE

Scope

LIFECYCLE SCOPE

WHOLE OF LIFE
FUTHRE

Material Production and Use Stage - (50 Years) End of Life Beyond
Construction

Al A2 A3 A4 A5 =] B2 B3 B4 B5 C1 c2 Cc3 c4 I

BUILDING ELEMENT SCOPE

STRUCTURE | ENVELOPE INTERIOR FURNITURE SERVICES CIVIL LANDSCAPE

I WARREN AND MAHONEY

Included In
Scope

Excluded in
Scope




Results

Whole-of-life
1500 702 kgCO,/m?

1000

500 Upfront: 675 kgCO,/m?*

(=]

= 54 kgCO,/m?

tCo,
Building Total

SBO0 e S

-1000
=509 «gco./m:

-1500 o B
Emissions Biogenic Module D

TIONIS THE PROPERT

T NEY
ARCHITECTS NEW ZEALAND LIMITED AND IS NOT TO BE USED,
COPIED OR DISTRIBUTED WITHOUT THE OWNER’S PERMISSION

Comparison of Carbon Intensity

450
400
350
300

250

kgCO,e/m?

200
150

100

I WARREN AND MAHONEY"
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8 Storey BAU Office Building

. Flowers Site 6
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*THISPRESENTATIONIS THE PROPERTY OF WARREN ANDMAHONEY
ARCHITECTS NEW ZEALAND LIMITED AND IS NOT TO BE USED,
COPIED OR DISTRIBUTED WITHOUT THE OWNER’S PERMISSION
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Expectation v Reality

"Expected
experience"
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Expectation v Reality

>
w
Z
o]
2
<
=
=
=
<
Z
w
2
<
=
g

How do |'access insights to
inform decisions when they
are being made?

Building Information Model

What you measure impacts how you
manage your team.

What is the building element scope |
am looking to measure?

What is the building’s life cycle scope |
am looking to understand?

PRIMARY
MATERIAL
ASSEMBLIES

INTERIOR

MATERIAL
ASSEMBLIES

Foundation

* Retaining Walls
* Footings

Structure

* Slabs
* Framing
* Reinforcement

Enclosure

* Cladding

* Insulation

* Fenestration
* Roofing

Finishes

= Ceiling

+ Wall

* Floor

« Partitions

Partitions

* Framing
* Insulation
* Fenestration

Interior
Furnishings

* Furniture
* Fixtures
* Equipment

Building
Systems

* Electrical
* Mechanical

.

bing + Fire Pr

Site Work

+ Excavation
» External Paving

IFLI Zero Carbon Certification Building Elements

i WARREN AND MAHONEY"



Building Scope - MBIE methodology

Building System

Ground Work

Structure

External Envelope

Non- structural internal elements

Building Services

Mandatory: must be included in the assess-
ment

« Substructure/foundations
« Earth retaining structures
- Basements

« Ground floor structure

« Upper floor(s) structure

« Load bearing systems: gravity and lateral structural
frames and walls

« Roof structure

« Cladding/fagade primary elements (weather ex-
posed layer, structural support system)

« External wall insulation

« Roof covering and insulation

« External windows and doors

« Non-loadbearing walls
« Internal doors
« Floor and wall finishes

« HVAC4 equipment

Voluntary: may be reported independently within
the assessment

« Vegetation

« Hard landscaping

« Ancillary buildings

« External services, including drainage

« Temporary works (form work, scaffold etc.) used during
construction that are not reused

- Stairs

« Lifts and escalators

« Cladding/facade secondary elements (seals, brackets etc.)

« Ceilings
« Fixtures, fittings and furniture

« Water, drainage, electrical services
« Other building systems such as fire and security systems

MBIE Building Elements

Consistent Lifecycle Scope - LCA terms

WHOLE OF LIFE
UPFRONT FUTURE

Use Stage - (60 Years) End of Life Beyond

Material Production and
Construction

A4 A5 B1 B2 B3 B4 B5

I WARREN AND MAHONEY

I WARREN AND MAHONEY



Building Information Model

Product Specific Database Examples

EPD’

AUSTRALASIA

“==EPD"

THE INTERNATIONAL EPD® SYSTEM

GLOBAL GREEN TAG

Building Information Model

Generic Database Examples

One L,(E\A
Click =%

o

STRY

o
o

MODELLING STRATEGIES

O1  Volume based approach

Model to a level of detail were the volume
is a appropriate quantity

02 Areabased approach
Using area planes to represent quantities of

multiple materials

03 Length based approach
Model lines to represent more detailed elements

for example, structure

I WARREN AND MAHONEY

I WARREN AND MAHONEY



Early Design Workflow

O

Simplify

Model efficiently using
an area and length

based approach

CASE STUDIES

@)

Measure

Utilise product specific
where possible &
input generic data

consistently

)

Test

Swap out materials or
remodel to identify a

reduction pathway

Head Start on Low Carbon

Design

I WARREN AND MAHONEY
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Ln
Embodied Carbon in Concept Design

LCA Scope: Whole of life
Building Element Scop
nterior { C
Baseline: Wa

Reductions from Design Moves

L

=[-23% I

>

-32%

Embodied Carbon |

iln WARREN AND MAHONEY"

Proposed Design
68% of remaining emissions come from B slements
I .-
16% 4% 125 0% oW
o Cilazing B " i
oo

PHOPENTY OF WARRT NAME MAMOREY
IMITED: AND IS WOT T0 BE USED,
VPR S PERMISSI0N

N

Embodied Carbon in Bulk & Massing

L B0,

1A
707

kgCOz/m?

0.185 kgco:

1.3 km

5,658 tco.

2C 3A
736 659

kgCO:z/m? kgCO:z/m?

5,888 tco. 6,193 tco.

191 kgco: 0.198 kgco:
1.3 km 1.4 km

Best Performance

6,199 tco:

4A
729

kgCOz2/m?

0.198 kgCo:
1.4 km

>

:

2A | %

(=]

Z

676 | :

kgCOz/m? (14

4

<

6,897 ico. =
0.214 k?c@

1.5 I:rrl

Selected Design




D OR DrsTITERS &

5 i
T Thel CHPEETIS PERMIESHN

Bulk & Massing - Baseline Performance

731,3901co:

Operational Carbon Emissions over B0 years

71,705 kgco./m?

Opedstignal Carbon Budding Intens

984 kgco./m?

Embodied Carbion Bulldsng Intansity

ilhn WARREN AND MAHONEY"

105.7 km
Drstance traveled by 1 porson ina car perysil

528.5km

Dislancetraveled bya & parson family per visit

CASE STUDIES

Data Informed Design

Iln WARREN AND MAHONEY




INIS THE PROPERTY OF WARRENAND MAHONEY
AND. D AND. IS,

W3 H

Carbon hotspot identification

).

w
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I

=4
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Design System Option 1 Design System Option 2 Design System Option 3 Design System Option 4 Design System Option 5 =4

(A1, B1,C1,D1,E1) (A2.B2.C2.02.E2) (A3, B3.C3, D3, E3) (A4, B4, C4, D4, E4) (A5, B5, C5, D5, E5) =

g

Foundations  30% 40% 66% 66% 67%
Ground Floor 459, 44Y% 1% 19% 12%
Load Bearing Structure 149 1% 2% 6% 8%
Roof Structure 79/ 5% 15% 3% 6%

Cladding/Facade 49, 9% 5% 5% 6%
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Building Parts
Option 2

(250MM X 600MM)

STRUCTURAL
DIAGRID

BE
(8BOOMM DEEP, 6M
5 P

SPANS)

DIAGID TREES

ROOF PLANE)

- I EASTERN BLOCK
- - (CLINIC/TRAINING)

I WARREN AND MAHONEY*

| -
e 1 -
(/)/ // \/ -
FACADE « ,4 //’/
STRUCTURE > < " i -
i -
: |~ %

WESTERN BLOCK

DIAGONAL (CAFETERIA)

BRACING «//

*THISPRESENTATIONIS THE PROPERTY OF WARREN ANDMAHONEY
ARCHITECTS NEW ZEALAND LIMITED AND IS NOT TO BE USED,
COPIED OR DISTRIBUTED WITHOUT THE OWNER’S PERMISSION

Facades
Flexible and modular construction

The facades and their sub-structure are designed to be
dular and flexible with optimised module dimensions. Within
tis a framework of apertures that can be flled to respond to the
requirements of shading or maximising views and connectivity.
The lower portion of the facades accommodate operable

to enable natural ventilation at the perimeter whilst

m

louvre

the high-level apertures are predominantly glazed to optimise
natural day-lighting.

I WARREN AND MAHONEY*

*THISPRESENTATIONIS THE PROPERTY OF WARREN ANDMAHONEY
ARCHITECTS NI D LIMITED AND IS BE USED,
COPIED OR DISTRIBUTED WITHOUT THE OWNER’S PERMISSION




RESEARCH FILLING GAPS

Facade Study
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Total upfront (A1-A3) embodied carbon
per square metre of facade. ‘




Precast Concrete Panels

Areas of high carbon intensity

" 4th

Placein carbonintensity
- within studied facades

186

GWP per square metre (kgCO,e/m?)

The total sample area of facade (28.7m?) measured
at5343kgCO,e of upfront (A1-A3) embodied carbon.

Measure What Matters

Cut-off Criteria

Total

GWP (kgCO2e) O

Precast Concrete Panels (FT4)

*THIS PRESENTATION 15 THE PROFERTY OF WA
e FLALAND LIMITED AND 15
HETRIBLITED WITHOKFT THE CWNER B FERMIBSION

A

— 000

2000 EEEEN 5000 NN 5000 NEEEEEE 5000

Insulat
(Pinkbatts)

Framing (Timber)

Interior Paint
Finish

Insulation packers
(€ps)

Batfle (Aluminium)

Flashing

s
(Aluminium)

PEF Rod

125

MBIE mandatory GWP (kgCO2e)

The

‘primary elements’

(mandatory

MBIE scope) within this facade system
accounted for 67% of the total GWP.

Vishama (w1}

W fugCatel fwm]

61

MBIE voluntary GWP (kgCO2e)

The ‘secondary elements’ (voluntary
MBIE scope) within this facade system
accounted for 33% of the total GWP.

5 THE PADPE
AHD L

ECTS b
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Components with smaller volumes
don’t always have a smaller carbon
impact.

ANDMAONEY
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ADVANCED TECHNOLOGY

Automation & Al
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Current LCA Workflow

o
w
4
P :
Documentation Specialist §
[=]
4
T 2
4
w
&
X = é
— > @ —» LCA =
X @
Model Quantity List Databases

Semi-Automated LCA Workflow

.
w
4
P :
Documentation Specialist <Et
T Q
P4
<
10% Z
&
X

: = :
— - > @ — > LCA =

X 90% @

Model Quantity List @ Databases

Automated Mapping



Al Driven LCA Workflow

r

Documentation

=

Databases

X
Quantity List

Sis —

Previous Projects

Specialist

-

Iln WARREN AND MAHONEY"




Embodied Carbon

from to

good vs bad materials resourcefulness

I WARREN AND MAHONEY*

Technology

from to

auditing a detailed informing an active
design design

I WARREN AND MAHONEY*




6 vears 117 days

1,604,400 tco. °
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HOME  ABOUT  NEWS PR PUBLCATONS ~ SINFF  CONLARORATORS  CONTACT

| 10 short-listed tesigns for UK Holocaust Me/

JOHN MEASLAN + PARTNERS

NEWS
PRACTICE
PEOPLE
PROJECTS

All sectors

8] seapcn

SEARCH 2

Culture

Commercial

Higher Education
Initiatives

Infrastructure

Landscape - Public Realm
Masterplan

Residential

Schools

Doha

Russia

SUSTAINABILITY
AWARDS

EVENTS + EXHIBITIONS
DOWNLOADS

CAREERS

BURSARY

CONTACT

KING'S CROSS STATION

The transformation of King's Cross Station creates a remarkable dialogue between Cubitt's original 19th century station and

215t-century architecture. Opened to the public in March 2012, in advance of the 2012 London Olympics, King's Cross is now an iconic
architectural gateway to the capital. The scheme has restored Grade [ listed historic fabric, and added the highly innovative new Concourse.
At 7,500 sqm, it is three times the size of the original concourse and has become the 'beating heart' of this multi-modal transport hub,

STED DESIGNS BELFAST HUB SUBMITTED FOR  THE ART OF REGENERATION NICOLA STURGEQN VISITS

IN THIS ISSUE
OTHER ISSUES

) SUBSCRIBE

linking St Pancras Stafion, Thameslink services, London Underground, taxis and bus services, and accommodating up to 150,000
passengers daily through a spacious and dynamic multi-modal interchange.

Read move >

ANAND VIHAR TRANSPORT HUB

DOHR METROD GOLDSMITHS COLLEGE
‘The 53ha Anand Vihar Transport  John McAslan + Partners is MASTERPLAN
‘Widely praised forits designand  Hub will be a major new multi-  supporting the design of six John McAslan + Partners was
refurbishment of the Grade I ‘modal interchange ... Green Line stations ... appointed to prepare a
listed Station ...

masterplan for Goldsmiths ...

JCAUST MEMORIAL PLANNING
| AT THE VEA

2.+ Partners' design
slocaust Memorial
oneof...

The Belfast Transpert Hub,
designed by John Mcaslan +
Partners with Arup for ..

| 4

BEST OFFICE AWARDS 2017

AN + PARTNERS

ACCOLADE AT The Bolshevik Factory in
TRUST AWARDS Moscow has won first prize in
Heart Cathedral of ~ the Best Office Awards 2017.

va, won this year's

An exhibition at the Museum of
Russian Impressionism
celebrates the Musenm’s ...

IMP'S SENIOR SCHOOL FOR
BRITISH SCHOOL RIO DE
JANEIRD OPENS

The practice's new senior school
for The British School in Rio de
Janeiro, was...

BURGH HALL

Following almost a decade of
restoration work, Nicala
Sturgeon, Scotland's First ..

PAUL EAST APPOINTED TO

HEAD UP JMP'S EDINBURGH

OFFICE

Paul East has been appointed to
IP’s Edinburgh office.
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Material Domains |
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¥:lIn early January of this
with Ngai Tamanuhiri, initiated

" B The leadinc ve

nga Ma h ) h g ¥ B ! jects that utilise a Matauranga Ma hat support Both'th g

und their buil e c . A &) frio, % ~ i | f Ngai Tamanuhiri around their built environment and the research'aifiis,
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materials projects I materials

SITUA/ THE BIOLOGICAL
Research Sphere 2
Biological Interpolation in Fabrication

M:_“.ﬂﬁl (S

Puriri moth behaviour/ korero o nehe.

Dual nozzle construction/ print simulation studies.

S["i‘t’Nt“E _.v»'lpx_t_m_l.\ ' '
Noah Orr/ Derek Kawiti/ Nga Tamanuhiri: Double Extruder Study/ Clay + Bio matter scaffolding. Pariri Moth/ Ngapuhi kaupapa for tool making. BRANZ
Bio-computational partnering/ design orchestration. References to term ‘Whakairo’ Whaka-Iro. To subtract to carve to eat away/ dissolve.



Material subtraction through biological tooling. Material subtraction through biological tooling.
References to term ‘Whakairo’ Whaka-Iro. To subtract to carve to eat away/ dissolve. Toolpath orchestration/ cellulose depositions.

SCIENCE  BPBVICIONiA "

Noah Orr/ Derek Kawiti/ Ngai Tamanuhiri: Double Extruder Study/ Clay + Bio matter scaffolding. Pariri Moth/ Ngapuhi kaupapa for tool making. 3 BRANZ
Bio-computational partnering/ design orchestration.

SITUA/ FORENSIC RE- SETTLEMENT
Research Sphere 3
Digital heritage, re modulation, re vitalisation

FORENSIC RECOLONISATION MODULATION; HAKARI STAGES. Guy Newton/ Derek Kawiti: Development of historic typologies, structures through performative investigations. Digitisation and prototyping with further formal structural generation.
Collaborative project on a proposal for CHCH CBD.



Digital re generation, procedural modulation of Hakari structural module and deployment... A Wi JEe O L

FORENSIC RECOLONISATION MODULATION; HAKARI STAGES. Guy Newton/ Derek Kawiti: Development of historic typologies, structures through performative investigations. Digitisation and prototyping with further formal structural generation.
Collaborative project on a proposal for CHCH CBD.

SITUA/ TECTONIC RE-ENGINEERING
Research Sphere 4 NGA ATUA - RUAUMOKO
Tectonic re engineering/ High pressure ground grouting

Tyler Harlen/ Derek Kawiti/Huhana Smith/ Ngati Tukorehe: High Pressure Injected Structures run through 3 scenarios:
Sandhill coastal erosion mitigation, Post Disaster scaffold, small scale foundation system. Small scale prototyping in the use of Anenome for GH/RH. Currently under 1:100 scale moving to 1:5 then to 1:1



SITUA/ TECTONIC RE-ENGINEERING
Research Sphere 4
Tectonic re engineering/ High pressure ground grouting

Tyler Harlen/ Derek Kawiti/Huhana Smith/ Ngati Tukorehe: High Pressure Injected Structures run through 3 scenarios:
Sandhill coastal erosion mitigation, Post Disaster scaffold, small scale foundation system. Small scale prototyping in the use of Anenome for GH/RH. Currently under 1:100 scale moving to 1:5 then to 1:1

SITUA/ CILOARC - ALLAN WIHONGI / Derek Kawiti/ ANGUS HORNE/ 3D Robotic Clay Printing
Revitalisation via robotic augmentation, sustainable practices in material exploration. Work undertaken for Te Parahirahi Trust, NGAWHA WAIARIKI. 2020 - 2022




SITUA/ CILOARC - Derek Kawiti/ Max Clifford/ Volumetric resmeshing of complex surface geometry
Procedural re surfacing towards replication. Polyline driven quad meshes from voxel geometry. HOUDINI/ PROCEDURAL ALGORTHM. 2021 - 2022

Sﬁuﬁ = entertainment

arts

World's largest 3D printed
sculpture finally installed in
Rotorua

‘lrus:warlh’y. accurate and reliable news slories are more
important now than ever. Support our newsrooms by making a

contribution.

Rotorua’s Hamo Gorge sculpture, the largest 3D printed sculpture
in the world, has finally been helicoptered into place more than

Hemo Rd Sculpture Project Rhinoceros/ Grasshopper Parametric Model. Structurally Optimised PLA Printed & Carbon Fiber Tubing
Project Leads://Stacy Gordine, New Zealand Maori Arts and Crafts Institute, Te Puia Rotorua, Derek Kawiti CILOARC // GURIT Engineering// Project Manager Marc Spikerbosch & Nick Dallimore //
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Hemo Rd Sculpture Project Rhinoceros/ Grasshopper Parametric Model. Structurally Optimised piping — Maori Geometries Analysis/ CILOARC

Graviy + Wind Loading

Constrants: 100me - 41 pigieg dlameter Statnless Steel
constant

Galapagss (GA) Saver Eye (GA] Opsasem (RBF)
Average Best Sohterm Average Besl Sohnons Average Bal Bounons
afer 200 evatatone. afer 200 evakatona e J00 sewuston
Deflestion = 23,1798 Deflection = 21 3488 Defection = 21 4464
A 50 miutes Al 10 mirntes. EL T
Frume 150 Frame 1§ Frame 83

Project Leads://Derek Kawiti (CILOARC) Stacy Gordine, New Zealand Maori Arts and Crafts Institute, Te Puia Rotorua // OPUS Engineering// Project Manager Marc Spikerbosch & Nick Dallimore //

Hemo Rd Sculpture Project Rhinoceros/ Grasshopper Parametric Model. Structurally Optimised PLA Printed & Carbon Fiber Tubing
Project Leads://Stacy Gordine, New Zealand Maori Arts and Crafts Institute, Te Puia Rotorua, Derek Kawiti CILOARC // GURIT Engineering// Project Manager Marc Spikerbosch & Nick Dallimore //
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The MacDiarmid Institute for Advanced Materials and N hnol OVERVIEW: Fabrication
Materialise a sustainable — future October 2018

;

“Technological Mis-alignments: re-aligning fabrication and materials with cultural complexity.”
Hemo Rd. Sculpture ‘Te Ahi Tupua’ Project Leads://Stacy Gordine/Derek Kawiti/Nick Dallimore New Zealand Maori Arts and Crafts Institute, Te Puia Rotorua // GURIT/ Opus Engineering// Kilwell Fiber tube Ltd.

// CURRENT MODEL TO FABRICATION
Model sectional cut
164 Curves + Pipe Sections

Hemo Rd Sculpture Project Rhinoceros/ Grasshopper Parametric Model. Structurally Optimised piping — Maori Geometries Analysis/ CILOARC
Project Leads://Derek Kawiti (CILOARC) Stacy Gordine, New Zealand Maori Arts and Crafts Institute, Te Puia Rotorua // OPUS Engineering// Project Manager Marc Spikerbosch & Nick Dallimore //



POHUTU GEYSER

WELLIN Paihau—Robinson Research Institute
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# Bobinson Fesesch sttty - Ressarch

CubeSats
Research moe

Superconductivity. Electromagnetics. Materials. Where we provide science and
L to solve and develop new high-value products.

CUBESAT/ Waka Taurapa Research Project 2021 - 2024
Lead Researchers: Jakub Glowacki, Tulasi Parashar, Logan Evans, Max Clifford, Hemi Eruera, Karl Johnstone, Derek Kawiti
SATCUBE GLOBAL CHALLENGE// Development of micro satellite outer casing. Launch 2025. Robinson Space Programme Collaboration

WELLINGTON

TE HERENGA WAKA
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CUBESAT/ Waka Taurapa Research Project 2021 - 2024
Lead Researchers: Jakub Glowacki, Tulasi Parashar, Logan Evans, Max Clifford, Hemi Eruera, Karl Johnstone, Derek Kawiti "
CUBESAT GLOBAL CHALLENGE// Development of micro satellite outer casing. Launch 2025. Robinson Space Programme Collaboration VWELLIINV&ITON

TE HERENGA WAKA

CUBESAT/ Waka Taurapa Research Project 2021 - 2024
Lead Researchers: Jakub Glowacki, Tulasi Parashar, Logan Evans, Max Clifford, Hemi Eruera, Karl Johnstone, Derek Kawiti WE‘LLI N(l:'ll’ N
CUBESAT GLOBAL CHALLENGE// Development of micro satellite outer casing. Launch 2025. Robinson Space Programme Collaboration

TE HERENGA WAKA




CUBESAT/ Waka Taurapa Research Project 2021 - 2024 =
Lead Researchers: Jakub Glowacki, Tulasi Parashar, Logan Evans, Max Clifford, Hemi Eruera, Karl Johnstone, Derek Kawiti YICTORIA UNIVERIITY OF
WELLINGTON

CUBESAT GLOBAL CHALLENGE// Development of micro satellite outer casing. Launch 2025. Robinson Space Programme Collaboration TEHERERGA WARA

Te Ruki Kawiti (The Duke) 1770 - 1854

Te Kuhanga Maihi Kawiti 1807 - 1889
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