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Command : mi
HIRROF
Gelect cbjed

soren-
Select obg =
Specify first point of mirror line: Specify =seconc
Erase source objects? [Yes/No] <N>

Specifv base point or [Displacement] <Displacement
¢ugse first point as diéplacempntz

Speci fx second Exit ’Undojr <Exit>: #*Cance

DET ARKITEKTONISKE MO

Eommapdf Specify mpp0f1te COrner :
ESKITSERINGENS AKT@R-NETVARK

Command: co

Select objects: Specify opposite corner: 9 found

Select objects:

mﬁtemaﬂdﬂﬂg [Displacement] <Displacement
<use first point as displacement>: ¢
Specify second point or [Exit-/Undeo] <Exit>: *Cance

Conmand: s

STRETCH

Select objects to stretch by crossing-window or cz
Select objects: Specify opposite corner: 2 found

Select objects:

Specify base point or [Displacement] <Displacement
Specify second point or <use first point as displ:
Command: *Cancel=

Command: di

DIST Specify first point: Specify second point:
Distance = 2775.0. Angle in XY Plane = 90.00. Ar
Delta X = 0.0, Delta ¥ = 2775.0, Delta Z = 0.0

master +design 2007

Command: 1

LINE Specify first point:
Specify next point or [Undo]:
Specify next point or [Undo]:

i
1
Omman;
E afakeéemtets arkitektskole
Command: ni
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NEW NECESSITY

NEW METHODS

NEW QUALITIES

OBJECTIVE 1: The adaptability perspective

SAVING OF ENERGY CAPITAL




DURABILITY
STRATEGIES

ADAPTABILITY |
FLEXIBILITY
TRANSFORMABILITY |

PRIORITY 1 2 | S
STRATEGY SPATIAL TECHNICAL | CULTURAL
STRATEGIES STRATEGIES | STRATEGIES
CRITERIA COMPOSITION DECONSTRUCTION REPROCESSING | LOVEABILITY
plan
volume disassembly materials quality
structure |
I
v | y
elasticity tectonic articulation
PARAMETERS o -
open dividing potential sensualty
multifunctionality identity
functional transformation
scenario-planning accessibility scenario-planning |
disassembly logistic reuse
fixings recycle |
handling recover |
information |
Durability strategies

research focus (original contribution)




Vandkunsten, resource preservation hierarchy

Strategy criteria

Plan A: CULTURAL appreciation g%«

N~ S

Plan B: FUNCTIONAL robustness =~

architectural and ,'

social potential ,*
’

Plan C: TECHNICAL reversibility -

HARVARD
——amm® CENTER FOR GREEN Harvard University
g8 BUILDINGS AND CITIES .
Graduate School of Design

at the Graduate School of Design



OBJECTIVE 1: The adaptability perspective

IDEA OF BUILDING
DYNAMIC PROJECT STATIC OBJECT
DURABILITY
historic layers and traces high profiled autorship
open work aesthetics > UMHECE design aesthetics
participative impeccable
robust vulnerable
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PHOTO BY MADS FREDERIK
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IDD SYSTEM - CONVERSION SCENARIO

RESIDENTIAL WORKPLACE
SCENARIO SCENARIO

Timebound
T

Timeless

Design Intelligence Strategies Rules Policy Products

AF - ADAPTABILITY RESOURCES SPECTRUM VANDKUNSTEN - INDUSTRIAL DEMOCRATIC DESIGN
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PANEL DOUBLE GLAZING CURTAIN-WALL

CONCRETE BALCONY

STEEL SUN-SCREEN

WOOD

STRUCTURAL PLATFORM INTERMEDIARY ELEMENTS EXTERIOR APPLICATIONS

Case: IDD
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Alternativ: rahus, massivtrae
funktionel afhaengige elementer

[ beton]- |trapper beton |
e |—|UNP stal |
[facaderammer |- [stab. gavie |
Lang levetid
Réhus, beton mindre konfigurationsfrihed
funktionel afhasngige elementer
VN
[skaktelementer, beton} ---{ trapper, beton |
“H{huldesk, beton }--- {SWT-bjzeiker |
7 ~— b
>
[ facaderammer, beton | ---{ stab. gavie, beton | o
wn
Installationer 7 Prasfab let facadeelement
e isolering =1
EE ) e [ a—— [
- Sekundeer konstruktion
i i I >
afleb i| undergulv, anhydrit ' T
= :
el e RW Super Abatts 5
) . m
LN
eftavier ol
Kanaler \ =
ot | [Rw Super Ventioatts | - [RW Super Abatis | [RHSIodet | b4
\ / 2
S \ / /
Vindturbiner T 7
solpaneler \ [ treedeec | / [texstioverfade ] leerkeplanker (@)
solceller ! - 2
! Vejrligsskaem, m
| Lette skilleveegge Gulv i Vindueselement e 3
s}
T — [shvoebesg ] 5
[ ]
= m
[Copspler J| | [iydendeguvparcet | . [fecaseboizcning | Py

Kortere levetid,

stor konfigurationsfrihed
\:] abent system - demonterbarhed + genbrug

1 lukket system - downcycling, deponering
kemisk samling: stabe, sveise, fuge

— demontran, evrsioesaming Mechanical assembly

@ teetning, mekanisk

. i

. Regler:
oparbejdningspotentiale, returordninger N L N
- kortest livscyklus nederst i hierarkiet
downcyclingspotentiale - feerrest mulige vandrette forbindelser i hierakiet
forbraending, deponering - ingen ‘krydsende’ forbindelser

Fig. 21A: Konfigurationsdiagram for bygningsdele - dokumenterer graden af udskiftelighed / demonterbarhed og genanvendelighed

Life-cycle planning by hierarchic assembly and time-related layering



TECTONIC, definition:

'a certain expressivity arising from the statical resistance of constructional
form'[ ] and correspondingly: ‘the atectonic: visually neglecting or
obscuring the expressive interaction of load and support'.

Eduard Sekler, "Structure, Construction & Tectonics" in Structure in Art and
in Science, New York, 1965, pp. 89-95.

The tectonic Mies




Tectonic design practice:
Construction = motif

Architectural (atectonic) design practice:
Construction is a medium for the motif

Engineering and parametric design practice:
Result of construction makes no motif



WILLY @RSKOV: - ings

Constructive principles

Piling (masoning)
Supporting (pillars, legs)

Spacedividing (walls and
plan)

Framing
Fencing
Superimposing
Enclosing
Sheltering
Propping
Hanging
Merging
Interconnecting

Grouping

Destructive principles

Penetrating
Disrupting
Dismantling
Drilling
Exploding
Inside-out-turning
Tearing
Shredding
Cutting
Undermining
Excavating
Dissolving

Melting

Bending



http://www.google.dk/url?sa=i&source=images&cd=&cad=rja&docid=f4Fwc8f8J_Hu_M&tbnid=eM10GLwKYizT8M:&ved=0CAgQjRwwAA&url=http://www.sorokunstmuseum.dk/udstillinger/tidligere/2012/willy-orskov&ei=e7goUbiYLYvNsgbA1oGwBg&psig=AFQjCNFIx47wzhTI6PwrrkWYlPxbEARthQ&ust=1361709563776394

CLAY KETTER’s: - ings
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A gerund is a verb form that functions as a noun.



http://www.google.dk/url?sa=i&rct=j&q=clay+ketter&source=images&cd=&docid=skkLHGxbB7DTvM&tbnid=k-qtTGsqBGtQ5M:&ved=0CAUQjRw&url=http://www.tumblr.com/tagged/multi-media?language=fr_FR&ei=duQnUd3qMsm1tAb8nIDgAQ&bvm=bv.42768644,d.Yms&psig=AFQjCNEgDn7KBgujLEfMDLelqspfjrqq0Q&ust=1361655181015185
http://www.google.dk/url?sa=i&rct=j&q=clay+ketter&source=images&cd=&docid=h-i_ay5xnRCK4M&tbnid=SahInA6kjGSC9M:&ved=0CAUQjRw&url=http://www.bukowskis.com/auctions/561?category%5b%5d=67&page=4&ei=6OQnUbWEAcTNtAaZnoGoBQ&bvm=bv.42768644,d.Yms&psig=AFQjCNEgDn7KBgujLEfMDLelqspfjrqq0Q&ust=1361655181015185
http://www.google.dk/url?sa=i&rct=j&q=clay+ketter&source=images&cd=&docid=3YN7U_yXAiBZZM&tbnid=RLWXPJ6psYH9oM:&ved=0CAUQjRw&url=http://www.bukowskis.com/auctions/555?category%5b%5d=67&page=7&ei=KeUnUZT0JcvRsgad8oD4BA&bvm=bv.42768644,d.Yms&psig=AFQjCNEgDn7KBgujLEfMDLelqspfjrqq0Q&ust=1361655181015185

DESIGN FOR DISASSEMBLY — TECTONIC POTENTIAL

TECTONIC MOTIF, definition: ‘Actions’ of construction (e.g. 'hanging’)

' ’ , m"

'ALPHABET’ OF TECTONIC MOTIFS

N N | R Y Py

HANGING HOOKING PITCHING OVERLAPPING CLAMPING SLITTING GROOVING BENDING PROTRUDING

W1fs%nonGg

PLUGGING CONSOLING FLUTING STACKING SLIDING LIFTING RESTING SPANNING SPLITTING




TECTONIC PRINCIPLES TECHNICAL PRINCIPLES

~ DESIGN
é profiling A i primary geometrical
E stacking ; handleable dimensioned
\ skewing reversible

ventilated

unpenetrated

LTlolugging

anti-vibrant
| overlapping : _ waterproof
I!l clamping——— ___A_____ ~flexible fixed
|l| consolling o rust-proof
! hooking — - fender-robust
maintenance-neutral

sealed on site

PROTOTYPE



elasticity

open dividing potential
multifunctionality
functional transformation

scenario-planning

accessibility

disassembly logistic
fixings
handling

information

scenario-planning
reuse
recycle

recover

tectonic articulation
sensuality
identity
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Gardfustypologien som opus

3 CAPITALS OF BUILDING MATERIALS

Gardfusiypologian som dynamisk proces

1975

1985

MJ

okonomisk veerdi, brugt energivaerdi  kulturel vaerdi
kr MJ

Gulvbjaelkelaget af ru temmer i dimensionen 50x150, ca. 200.000 Ibm 4.000.000 170.000 bevidsthed
Gulvene af 22 mm massiv bageparket, ca. 80.000 m2 13.200.000 2.900.000 synlig historik
Lette facadepartier i moduler, ca. 18.000 stk. 4.500.000 15.792.000 synlig historik
Indvendige skillevaagselementer, ca. 40.000 stk. 9.600.000 5.400.000 synlig historik
Indvendige derelementer, ca. 5500 stk. 2.750.000 275.000 synlig historik
Hoveddore, ca. 1000 stk. 750.000 900.000 synlig historik
Kekkenelementer, ca. 1700 stk. 1.600.000 500.000 synlig historik
Glasfiberafskaarmninger af fjernvarmeenheder, ca. 1000 stk. 500.000 1.725.000 synlig historik
Hegnsbradder af gran eller trykimpragneret fyr, ca. 100.000 Ibm 1.500.000 650.000 bevidsthed
Stolper af gran eller trykimpragneret fyr, ca. 24.000 Ibm 1.800.000 450.000 bevidsthed
Belaegningssten af beton, ca. 30.000 m2 2.400.000 10.800.000 bevidsthed
Affalds beholdere, ca. 1000 stk. 500.000 600.000 synlig historik

43.100.000 40.162.000

{svarer ca. til 1 mio.l fyringsolie eller 2.400.000 kg CO2)
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NORDIC BUILT COMPONENT REUSE:

The project explores, by means of 1:1 mock-up modeling, novel practices for
repurposing dismantled building components and materials at all product stages:
* salvaging

* rehabilitation

* design integration
* construction

* marketing

PRODUCT
EXAMPLES |

HARVARD
7 —® CENTER FOR GREEN Harvard University
g8 BUILDINGS AND CITIES .
Graduate School of Design

at the Graduate School of Design



Team:

* Vandkunsten DK a

* Genbyg DK

* Asplan Viak NO v A

* Malmo Hogskola S | i g [
h
[ ===

* Hjellness Consult NO ' \ 1

—— Nordic Built Component Reuse



Methodology:

Explorative displacement of components

within the classification system of building layers and components.

. ©
WALL

I
UDGANGSPUNKT ! FREMTIDIG BRUG
]
I
Funktionstabel | Funktionstabel . . . by "
(Bygningsdele og grunddele| Bygni 21 Prinesrs T
I (20) Terraen. vaegmoduler af vinduer og karmtrae
) | — (21) Ydervagge.
{L1Bygalngshasis {L1 Byaningsbasis 22)Ind . P | veegmoduler af rammer og karmtra
| (23) Damk.
(2.) Primazre bygningsdele —Ib 2.) Primzere bygningsdele (24) Trapper og ramper. glasbyggesten
(25) Fri (Baerende konstruktioner).
3.) Komplettering ——— | ——L—p (3. Komplettering (26) Altaner.
- | (27) Tage.
t‘ (28) @vrige
e S SHIELDING
5.1VVS-anleg

6.) El- og mekaniske anleg
7.) Inventar

|
I
g | .
|

4Ib .

3. Komplettering | vindue, vendes
(30) Terraen. /

N 5 .

>

(8. Fri | (31) Ydervagge, komplettering. —— =
ik : ik | bruges som de er

I
: (38) muf;:, komplettering
| (39) Sum.
I
! facadeplader
: Klinklagt
; — FACADE
! qulv
I
I trappe
I
I loft
I
:

EXAMPLE: :
|

REPURPOSING OF £ X

) ) > mebler

DISCARDED WIN DIOWS S e ——> FURNITURE

I
HARVARD
——amm® CENTER FOR GREEN Harvard University
BUILDINGS AND CITIES .
—rt at the Graduate School of Design Graduate School of Design 60



Experiment process:

hd Finding and Salvaging dismantled Components Spiral duct @ 30, 40, 50 cm compressed

* Designing prototypes

[ CO nstructi ng prototypes at Workshop ‘ 40 x 40 mm stainless steel screw, counte
. Stainless steel mounting bracket
¢ Eva I Uatlon Batten 38 x 56 mm

R YR

L -y
|

LT .

Mdtmeam
X7

\i

HARVARD
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Process:

Processes are mapped in flow charts with data input for LCA evaluation

OVERVIEW OF MATERIAL LIFECYCLE

Prototype 1 - SPIRCDUCTS AS FACADE CLADDING

Basis of calculation

m;mm Steel, generic n';m' Rnl;g folding Bundling, storing Transportation
5&7 3
(Use,
1generation) % =
|
1
Direct reuse potential
I
Reverse ! Dismantiing,
processing, |- J manual with mech. Sorting |—ad Transportation Waste
On-site 4 tools 2 3 8 40%
Rinsing, water Pressing
hi Ik ol
IRapmea::ng. - hwvm?m Drying, natural ~Roliag— Cutting, Foiding (ends), Bu:l ing,
& ecanicel 5 6  20% 7
Mounting, manual
Reuse q_l  — | Transportation | — g withmech.hand | Wasts
I : 3 1
| i
|
| |
Reverse ! Dismantiing,
processing, | I with mech. Soriing, manual |- — —Discarding scenario- — - Waste
On-site. | | hand tools h
|
! |
! |
! I
i1 |
| | Rinsing, water I
Reprocessing [~ | L] Mahpressue | L orying, netural | — i Bunding, stacking [— |
| £, mechanical ] I
I L
b e —— Dnreﬂramlnnpseenaﬁn——l I
SN S R SRR e S N === I
ing,
altamate
scenarios
EOL, material
recovery
HARVARD

——mm® CENTER FOR GREEN

g¥ BUILDINGS AND CITI

ES

at the Graduate School of Design

Harvard University
Graduate School of Design

INDSATSFAKTA

Estimate of 5 x 1040 c¢m Spiro duct (needed for 1m2 facade) Various diameters

WEIGHT LENGHT RATIC
Fx Duct diameter: 12,5 cm weight pr 100 cm: 1857,14 gram

1) Dismantling/mounting by mech. tools - 10 minutes
2x2 sec. unfastening of screws,

DeWalt machine 14,4V

250 Watt

2) Sorting is done by manual labor - 2 minutes

no energy consumption

when taken done, a lot of the remaining particles in the duct will/can be shed
maybe ohsoleting the rinsing process?

3) Transportation - 2 minutes

fx. 25 km by lorry, Mercedes Sprinter 316 CDI 163 HK (typical in Cph)

Max. load 1.400 kg

Own weight: 2214 kg

Diesel consumption when emtpy: 12,6 km/l, when fully loaded, maybe 8 km/l
Energyclass F

4) Not sure whether this procedure is nescessary, but info is: - 5 minutes
data from http://clena dk/ks-station%C3%AS6r

5 sec. high pressure rinsing
5,5 KWh

3x400V

50 hz

if chemical is needed, then this could do perhaps:
http. /Awww.rkimilio.dk/media/files/Datablad NY/UDEN/816001%20%20280311.
pdf

5) Pressing/flattening - info from danvals.dk - 5 minutes
Done by hydralic press

10 tons press,

30 sec. press

1.5 kWh

6) Cutting to standardized dimensions - 2 minutes
Done by steel sheet shearing machine/cutter

5 sec.

1,5 kWh

Cutoffs will be about 20%

7) Folding (ends) - 8 minutes

Done by Hydraulic bending machine or press brakes
20 sec. each end of each duct

3 kWh

WASTE PRODUCTION

8} We estimate 40% waste in the initial reclaiming process (tear from aging and
bended ducts, corners etc.)

TOTAL WORKING HOURS INCLUDED IN PRODUCTION OF 1 M?

34 minutes of efficient production time + 2 minutes of transportation + 20 minutes
of mounting = 56 minutes embodied work hours pr. m?

62
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