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“Transhumance’

Year round farm: a research into the revival of the alpine farming life in the
Western Italian Alps.
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CENTRALIZATION
Amenity migration / Decentralization
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RURAL TOWN
Alpine village with, influence of, surrounding farms
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Alpine meadow
Sub-alpine zone

Forest
Below treeline

Spatial distribution

LARGE SCALE FARMS

Low-lands
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- Remanufacturing

Use stage

Societal change: lifecycle assesment
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RESEARCH QUESTION

How can the growth, production and implemen-
tation, in local architecture, of biobased materi-
als support the preservation of the farm (towns) at
sub-alpine elevation in the Western Italian Alps?
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Patched fields

Native dividers

Growth: Biodiversity , o . .
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Native alpine meadow grass

Divider between patches for
improved biodiversity
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New Farming

SEASONAL PLANNING

Growth chapter conclusion

Hemp Plant Harvest
Grains Rye Plant Harvest
Barley Plant Harvest
Wheat
Oats
Grasses
Wood ]
March April May June Juli August September  October November
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Storage

Growth export
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Hemp fibres
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Fibre insulation Strawbales Hempcrete

Application methods
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New Farming

MATERIAL PROPERTIES

Production chapter overview

- Thermal conductivity Density Moisture Toxicit Application Load bearing Other
nsulation W /m/K kg/m3 regulation v methods capacity applications
Hempfibres Insulation 0.048-0.058 35 High Low Panels None inish.ing .plcn‘es
pplication board
A ti I
Concrete aggregate 0.06-0.6 200-960 WiEa Low quon.ry l.alocks G vichieli TCOlfIS ic panels
or in situ illes
Grainfibres - ; ;
(Whean barley, rye. aats] Insulation 0.038-0.08 65 - 350 High Low Bales Own weight Acoustic panel
Application board
Concrete aggregate 0.09 400 Medium Low Masonry blocks Own weight
Grassfibres Insulation 0.041 30-40 High Low Panels None
Acoustic panel
Concrete aggregate 0.058 120 Medium Low Masonry blocks Own weight
Wood Fibre insulation 0.036 70-270 High Low Fibre insulation None i::j::;;::: ;LZT:I
: : Finishing
CLT 0.192 480-500 Medium Low Panels Constructive Facade
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Fiber insulation panels

Acoustic boards

Production export

Beams

Hempcrete frame
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Architectural typology

Jurre de Zwart Architectural Engineering graduation studio TU Delft



Architectural typology
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Indoor environment . o , .
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Detail and materialisation
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Humidity regulation and thermal

Roof panels

Acoustic insulation
Exterior roofing

Box-in-box system
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Agriculture

Fibres Leaves
. S
Hemp ——— Decorticator Chives
Grains > Impat huller ————— o Hull Foodproduction
Grasses —— Decorticator Fibres O j
Sawmill Drying Biobased Thermal
Wood /debark threatment fibre panels insulation
3 )
2 B Acoustic
RenOVCﬁ'iOn E ‘ insulation
Q
Roof slabs - — — — I % }
&
Beams - ) —_— ] ) ‘ O
: g
3
Wall - ol J Masonry
‘ remains S o] Lightweight blocks
1) —
’ & ’ %) corjrcre're —— Hempcrete
£ frame
| Locally found | 4 |
g
Shaped in | Workable = |
‘ Stone masonry stone \
‘ Limestone Crushed ——— Heated —— ‘
| | __ __ Biobased waste material

Stone blocks & slabs / wooden beams

Production overview Life cycle assesment

Jurrz de Zwart Architectura £nginzering graduation studio TU Teiit



Jurre de Zwart

Traditional materials

Terracotta tiles Stone slates

200x100x70mm

Fibre insulation panels
Natural fibres

3000x1500x300mm

1000x71000x100mm

New biobased materials

Acoustic panels Timber beams
Natural fibres Wood
3000x1500x40mm 80x80x...mm

Material design pallet

Irragular stacked
stone wall
300mm
~ //
i
\;\\\\\\
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N
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-
.
N
\\\\ ,/ - B

e ////
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o
o
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Hempcrete windowframes
Hemp

100x400x...mm
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DESIGN QUESTION

How can the traditional farms of the hamlet of Pian della Regina in the [ltalian Alps be revived
troughout the principle of new farming and the implementation of biobased materials, maintaining
the cultural identity and ecological biodiversity?

New farming - beginning farmers, back-to-the land migrants looking for a more fulfilling lifestyle and
self-decided economic success . Can be linked to activities of service such as care, tourism and land main-
tenance.

(Gretter et al. 2019)
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Traditional materials

Terracotta tiles Stone slates

200x100x70mm

Fibre insulation panels
Natural fibres

3000x1500x300mm

1000x71000x100mm

New biobased materials

Acoustic panels Timber beams
Natural fibres Wood
3000x1500x40mm 80x80x...mm

Small to large scale Small

Irragular stacked
stone wall
300mm
~ //
i
\;\\\\\\
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N
\\
-
.
N
\\\\ ,/ - B

e ////
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o
o
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Hempcrete windowframes
Hemp

100x400x...mm
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Hemprete windowframe Traditional stone loadbearing wall Biobased climate regulating layers Roof construction

Facade construction ,
Jurre de Zwart Architectural Engineering graduation studio TU Delft



Traditional stone outer layer

Biobased interior

Hempcrete windowframe

Facade design Material pallet
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Fibre board 18mm *
Vapour barrier 2mm

Fibre insulation ~ 300mm *

Clay 50-70 mm
Stacked stone 300 mm

Triple glaze window

Hempcrete window frame 100x400 mm

Wooden windowframe

Wooden windowframe

20 300 20 50-70 300 )

710
* Based off different plant fibres, depending on what is harve-
sted: hemp, grain, grass

Window
Detail
Window detail 1:5
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Building as a material library Barn
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Roofwindow

Openable windowframe

Truss diagonal

Hempcrete window frame 100x400 mm

Window control

Ridge fragment 1:10
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Architectural principle clustering
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Pass and mount
Monviso

Origin of Po-river

Valley

Site overview Pian della Regina
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Design language Cluster blocks
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Site Pian della Regina
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Farm relief

Farm relief

Dividing fence

Site Human traces
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Alpine/environment knowledge
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Site analysis Farm cluster
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Site analysis Hiking trail
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Building layout Cluster
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SEASONAL CHANGE
Pian della Regina

Jurre de Zwart Architectural Engineering graduation studio TU Delft
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EMBODIED EXPERIENCE

Architectural design of spaces
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People D Sttt > Weather

Architecture

Making architecture through being human (Philip D. Plowright)

EMBODIED EXPERIENCE

Besides building a machine
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HUMAN-BUILDING INTERACTION

Engagement
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“Transhumance”

The action or practice of moving livestock from one grazing ground to another in a seasonal cycle,
typically to lowlands in winter and highlands in summer.

Jurre de Zwart Architectural Engineering graduation studio TU Delft



Life Seasonal migration

Jurre de Zwart Architectural Engineering graduation studio TU Delft



Winter

il//llil\llllmm i wuummr\\\\”““'m“ '
Nt N
i N\ il N

,,4////(///\ n\l\mmnm\\\\\\\\\\ Py /. -~ /-3

AN

I
1
1
)
!
0
'
i
i
|
V
I
1

Xl
1
i
f
T
1
1
'
'
'

Decline in tourism

m aaesaaseansias st W (e L e s i

V ”’/\\\\\\\\\\\\\\\1munwumf”"'“'“‘ ‘ |
\\\\///,/ ‘Small amount of water in river

s e \\\\Imnnmmlmm“////y/«uHHHmu,,,,, ‘
S AU \\\\\\\\\\\\\\\\"\’\\\\\\\\\\\\\\\\ AL
5/{(,)\\\\\\, NS

l[ L e I R R

/////////////////////

‘Warm indoor climate

Houses as ‘shelter’

Area around hamlet becoming unreachable snowfields

....................................... Summer

Growth in the fields
/
- D& ) ; ‘;

ampp g,

1l
b 'u'H =
\\\\\\\\\\\\\\‘\\\\\}h\h\}\\\\h}\\\\
gy

i \\\\\\\EE\\;’,/////////J// /////

’\\\
\\\\\//// ‘\\\\\/\/\/«

N NS
NI

Ul
IS\
e

..... et

R

Amnmlmnmmm

\\\K/////////,//////////m"

[AHIII 11}

Iy,
B =Sy BN SN 57 Y R Z e ) '-\\\\ IIIHIHIIli\mlllll\lll\lll IHHI\\\\\\\\\ N\ I ~
! Az = .,wﬂ/////////\\\ NN Mﬂmm\\\\\\\ H’///////////\\\\\\\\\\\\\\\\\\\ﬂ Mg
) Ve X i W\, v
' //// Wi /////////”ml\>\\\\\///////>‘Klmmn Y
A g LT
o ) AN nmmmnHHI\HHHh I 1\“\\,-~w\m\\ W
el coan WG ,\‘Q\“\i\?\\///\“)\////‘//"." HINNN \\\M\ IS S ‘
Y NSNS S
! i ////77///7}7/7/”(//\”(/\/\”’\/(’\”\"ﬁl\mnmmmn it il <1
] /A Hn, L IHI A W T 7
! N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\‘ \/>\\\\ Y \\\\\\‘\lk\\\\\\\\\h\}\‘\l\\\\
i S\ ‘~“"~~ /H it ]'J'--v////////",‘ i 'h;uﬁn‘nﬁphiﬁ
| i/ WzNSEE a7 o
) o el anan } i il ,/// Farmers up the mountain with cattle “Transhumance’
_extemsionoftheroom | |Treesasa’ foor; - IHIH mmm,///_/}“/ \\\\\\\l/(({u/l/l/l/ll//l////

Site analysis Seasonal migration

Jurre de Zwart Architectural Engineering graduation studio TU Delft



R S T = S

Architectural Engineering graduation studio TU Delft

Human-building interaction

Jurre de Zwart



Fragment library Local architecture
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Fragment library Materialisation
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Fragment library Materialisation
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Side Front

Materialisation fragments Library
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Bottom floor Winter

Technical room
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Top floor Winter
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Top floor Summer
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Shading
Folding door

Winter space
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Front facade
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Farm Winter . o . .
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Sloping double
layered gutter

Heated gutter

00

— ————— — ——— —

Columns

Fibre board
Vapour barrier
Fibre insulation
Clay

Stone

60x60mm
18mm *
2mm
150mm *
10-50 mm
300 mm

Shutters

777777 fmmm e e e e e e mm e — -

Sloping double
]| layered gutter

Heated gutter

< O O

Heated gutter

Ceiling beams

Fibre board

Vapour barrier

Fibre insulation &

vertical beams

Fibre insulation &
horizontal beams 100mm
Fibre board

Water barrier

Stone slates

HH 7777777777777777777777777777777777777777777 _ 7777777777 Sl|d|ng doors

Elevated roof 1:5

120x60mm
18mm *
2mm

200mm *

18mm

2mm
5mm

* Based off different plant fibres, depending on what is harve-

sted: hemp, grain, grass
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Surrounding view
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Ruin landscape fragment 1:20
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Construction axo Layout
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Roofwindow

Openable windowframe

Truss diagonal

Hempcrete window frame 100x400 mm

Window control

Ridge fragment 1:10
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Construction axo Exploded
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e B A Sy

Columns 60x60mm

Fibre board 18mm *
Vapour barrier 2mm
Fibre insulation 300mm *
Clay 10-50 mm
Stone 300 mm

Wooden beam 60x60mm
(Functioning as wallanchor)

300

Wall roof 1:5

Ceiling beams 120x60mm

Fibre board 18mm *
Vapour barrier 2mm
Fibre insulation &

vertical beams 200mm *

Fibre insulation &
horizontal beams 100mm

Fibre board 18mm
Water barrier 2mm
Stone slates 5mm

Steel gutter

Concrete plate 100x400mm

Clay & stucc finishing 10-50 mm

* Based off different plant fibres, depending on what is harve-
sted: hemp, grain, grass
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Low temp floor heating

Mechanical systems Heatin
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Terracotta tiles ~ 200x200x30mm
Concrete finishing 30mm

Floor heathing 60mm
Vapor barrier 2mm
Concrete floor 100mm

Fibre Insulation &
concrete beams  200mm
Water barrier 2mm

20 300 20,5070 300

Wall floor 1:5

Columns 60x60mm

Fibre board 18mm *
Vapour barrier 2mm

Fibre insulation ~ 300mm *

Clay 10-50 mm
Stone 300 mm

* Based off different plant fibres, depending on what is harve-
sted: hemp, grain, grass
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Cold water
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Jopem wiepm

Solar radiation

Solar radiation

Drinking water

District water

Electric heajpump
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Low temp floor heating

Mechanical systems Ventilation
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Project overview
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Larger scale relevance , S , ,
Jurre de Zwart Architectural Engineering graduation studio TU Delft




TTEEET NS . . h.”!rgpﬁ"‘l”llliy

SHTE

S —————
i uﬁ“[l.ﬁw-"\ﬂ N e\ / l /

LS

¥

S . - LAWTEY, j//'g—i 4

| A7 A7 NE i
e B

A
7

LT

lHIIl.H

B 1

ONOONNNSNNANNNNNNYNNN NN Ty
8l

N

Jurre de Zwart kjf‘f‘. :
Yearround farm: & Fésearch intd the revival of the
ine farming life Western Italian Alps.
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