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ProPerties:

L Flexibilitg: Reeds can be bent and shapec[, making them suitable for
creating curves in structures.

® Water-Resistance: Natura”g resistant to water, reeds are ideal for
rooﬁng materials.

L Lightweight: Their low clensit9 makes reeds easy to handle and
reduces structural load.

APPlications:

e Rooﬁng: Reeds have been traclitiona”g used in thatched rooFs,
Providing effective waterl:)rooﬁng and insulation.

®  Wall Panels: Used in wattle and daub construction, reeds form the

woven Iattice that suPPorts the daub.

Traditional Information:

Reed thatching is a centuries-old Practice in various cultures, notablg
in the UK and parts of EuroPe. Traditional thatched roofs often
utilised water reeds, which were valued for their clurabilitg and

insulating Pro[:)erties.

Cost Considerations:

Material Cost: Reeds are genera”g agorclable, esPecia”9 when loca”g
sourced. However, the cost can increase if transPortation from distant
locations is requirec].

Labor Cost: Thatching with reeds is labor-intensive and requires

skilled craFtsmen, which can elevate installation expenses.

159~Proc]ucts:

Chaff/Dust: Generated during ]ﬁarvesting and cutting, It can be
comPosted or used as mulch.

stalk Ends: Small, unusable reed ends can be shredded for biomass
energy or animal bedding.

Reed Ash: If reeds are burned, the ash is a rich source of minerals and

can be used as a soil conditioner.

SECTION1: REEDS

2. MATERIAL ANALYSIS

SECTION 2: THATCH

ProPerties:

Thermal Insulation: Thatch Provides excellent insula’cion, keeping interiors warm in winter and

cool in summer.

® Aecsthetic Texture: Offers a rustic and traditional appearance, enhancing the visual aPPeaI of
structures.
APPhca’clons:
® Roof Clad&ing: Thatchis Predominantlg used for rooﬁng, creatinga weather-resistant barrier.
o

Wall Coverings: In some traditional constructions, thatch is aPPIieA to walls for additional

insulation and Protection.

Traditional Information:

Thatchingtechnic]ues vary bg regjon, with materials incluc]ing straw, reeds, and heather. In
Scotland, for example, diverse thatching traditions have been documented, demonstrating the

use of various materials and methods.

Cost Considerations:

Material Cost: The cost of thatching materials varies clePending on tijC and availabilitg, Water
reed is often more exPensive than straw but may offer greater longevitg.
Labor Cost: Thatching is a sPecialise& sl<i”; thus, labor costs can be signiﬁcant due to the

exPertise rec]uirecL

Bg~Products:

Straw Waste: Smaller Pieces left cluring ’cl')atching can be used for animal bec]cling, comPosting, or
biofuel.

Old Thatch: Removed thatch from renovations can be rePurPosed as mulch or insulation
material.

Dust/Residue: Often created during Processing; can be comPosted or used in bioenergg

Procluction.

Introduction to Materials:
»  Overviewof reeds, thatcrn, Iﬁazel, and r:eml:) rope as renewable materials.
> Why these materials fit my design: local sourcing, ecological beneﬁts, and

traditional use.

v

Characteristics like clurabilitg, biodegradabilitg, and cultural signiﬁcance.

v

ExamPles where materials are used, traditional construction I’iistorg



SECTION?%: HAZEL

ProPerties:

L Elasticitgz Hazel's ﬂexibilitg makes it suitable for weaving into various snaPes.
L Strength: Despite its Pliabilitg, hazel Provicies robust structural support.
o Renewability: Hazel is a icast~growing, sustainable resource when managecl Properlg.

APPIications:

® Wattle Panels: Hazel rods are traclitiona”g woven to create wattle Panels, which serve
as a framework for daub in wall construction.
o Tnatching Pins: Hazel is used to make spars or Pins that secure thatch to roofs.

Traditional Information:

® Hazel has been utilised in wattle and daub construction for centuries, torming the
woven lattice that suPPorts the daub. This tecnnic]ue has been integral to traditional
building methods in various cultures.

Cost Considerations:

® Material Cost: Loca”y sourced hazel is cost-effective, but Prices canrise if
transportation Is necessary.
® | abor Cost: Weaving hazel requires skill, and labor costs will reflect the
crattsmansnip involved.
53~Pro<ﬂucts:

® Twigs and Offcuts: Small branches and twigs can be used for kinoling, tencing‘, or
creating smaller wattle structures.

® Sawdust: Created during cutting; can be used as mulch or in comPosting.

® PRark Peelings: Sometimes removed during Processing; useful for animal bedding or

as mUIC]’l

Reeds & Thatch

Hazel

Hemp

Earth & Lime~p|aster

SECTION 4 HEMP ROPE

ProPerties:

® Tensile Strength: HemP rope is strong and capable of bearing signiticant loads.
L biodegradabilitg: As a natural fibre, nemP is environmenta”g icriencng and
c]ecomposes without harming the ecosystem.

APPlications:

L bincling Materials: Hemp rope is trac]itiona”g used to bind reed bundles and
secure thatch in Place.

®  Structural Ties: It serves as a tying material for various structural elements in
construction.

Traditional Information:

® |nhistorical tnatcning Practices, esPecia”9 in regjons !acking suitable wood, roofs
were secured using ropes made from materials like straw, neatner, or nemp. These
ropes held thatched roofs icirmlg in Place, demonstrating the versatilitg and
imPortance of nemp in traditional construction.

Cost Considerations:

® Material Cost: Hemp rope is moderatelg Priced, with costs varying based on
thickness and qualitg.
® | abor Cost: Using nemP rope in construction is relativelg straignticorwarcl,
Potentia”g reclucing labor expenses comPared to more complex materials.
159~Proc1ucts:

® Fibre Waste: Short fibres or dust during rope Production can be used for textiles,
paper, or insulation.

® Seced Oil: Extracted from hemp seeds; used in cooking, cosmetics, or biodiesel.

L Hemp Hurds: Wooog core leftover from hemp stalks; used for animal bedding,

biotuelJ or nemPcrete,

Did you know?

Over time, reedbeds of Common reed will natura”9 be encroached bg scrub and succeed
to woodland if theg are left alone. However, for many years tneg have been cut and
managed to Produce reeds for thatching buildings. Continuing this form of management
keel:)s the habitat intact, Providing a home for sPecialist wildlife. https:( /

www.wildlitetrusts.org/ wi ldlite—exlplorer/ grasses—seclges—a nchushes/ common-reed


https://www.wildlifetrusts.org/wildlife-explorer/grasses-sedges-and-rushes/common-reed
https://www.wildlifetrusts.org/wildlife-explorer/grasses-sedges-and-rushes/common-reed

Material Provenance and Reuse:

Reeds:
Hazel:
®  Provenance: Loca”g sourced from wetland areas. Harvested annua”g, reeds regrow without Iﬂarming ecosystems.
® Reuse: Removed reeds can be comPoste& or used as mulch. ® Provenance: COPPiced hazel rods from sustainablg managed woodlands. CoPPicing
Thatch: Promotes continuous regrowth.

® Reuse: Offcuts and old rods can be rePurPosed as kinc”ing or mulch.
®  Provenance: Thatch is often a bg~Proc1uct of cereal crops (c.g., wheat or rge) and can be loca“g harvested.
® Reuse: Old thatchis bioclegraclablc and enriches soil as compos’c.

Table 1: Material Analgsis Summary Table Table 2: Financial Cost Table
Material Bg-Proclucts Alternatives Advantagcs Limitations Material Cost (£/ kg Provenance Reuse Potential
Reeds ChaFE stalk cncls, Bamboo, Palm Renewablc, Climatc~speciﬁc
y y Reeds “£0.50 - £1.00 Wetlands, local UK ComPostable, mulch
reed ash ]eaves, rattan llgl’ltwelght, durable growtl’l
Thatch Straw waste, old Straw, wood Excellent Requires Thatch ~£030-£0.70 Agricultural waste Compostable, mulch
thatch, dust shingles) coconut insulation, maintenance
fronds biodegradable Hazel ~£150-£250 CoPPicecl woodlands Reusable in fences, comPostab!c
Hazel Twigs, sawdust, willow, chestnut, Flexible, durable, Heavy labour
bark Peelings alder easilg sourced required for
processing HcmP RoPc T £2.00-£350 Agricultura[ hemp Reusable in binding, compostablc
Hemp ROPC Fiber waste, seed Jute, coir, sisal, flax Bioclcgradablc, Costlier than other
oil, hurds strong, versatile natural fibres

SECTIONI:REEDS | SECTIONZ2: THATCH . SECTION?: HAZEL . SECTION 4. HEMP ROPE

Knot Traditional
Case Studg

Different
Studg Thatch Cross-section & Roof Stuég Hazel Wattle Studg Knots Stuclg




1. Jingkieng Dicng Jri Living Root briclgcs of The Khasis in India

Location: Mcgtialaga, India

DescriPtion:

These living root bridgcs are grown using the aerial roots of Ficus elastica
(rubber trees), which are trained and intertwined to create clurat)le, flexible
walkwags.

The bridges take 15-20 years to mature and are strengttienecl over time as the
roots grow thicker.

Cultural Signiﬁcance:

A testament to the Khasi tribe’s decp connection with nature and their
sustainable Practices of working with the environment rather than against it.
Briclges are often maintained ttirougt: community efforts, rcﬂecting the

integration of cultural tieritage and eco[ogica] wisdom.

Technical Lessons:

Weaving Tectiniclue: Demonstrates how interweaving natural elements over time
creates strengtti and ﬂcxibilitg.

Biodegraclabilitg: Unlike conventional t)riclges, these structures natura”g
decomposc when abandoned, Icaving no waste.

Long LitesPan: Some root t)riclges are over 500 years OH, stiowcasing the
durabilit9 of this method.

Environmental lmPact:

Zero embodied carbon.
SuPPorts the local ecosystem bﬂ a”owing P]ant growtti and water flow

underneath.

‘ The evolution of a

root bridge over

time.

Root bri&ge nigtiligtiting the
weaving, knotting and growth

PFOCCSS o

5. PRECEDENTS & INSPIRATION

2. Totora Reed Floating Islands of the Uros in Peru

Location: Lake Titicaca, Peru and Bolivia

Description:

®  The Uros PeoPle construct ﬂoating islands using dried totora reeds, ]ageringttiem to create a buogant and
habitable surface.
® Houses, boats, and furniture on the islands are also made of reeds.

Cultural Signiticancc:

® Represents centuries of aclaPtation to the lake environment, where the Uros chose mobi]ity over fixed
settlements.
L ngbolizes ingenuitg in uti]izingabun&ant natural resources.

Technical Lessons:

L Lagering Tectiniquc: Reeds are continuouslg added to replace clecomposec[ layers, &cmonstratinga clgnamic
maintenance process.

®  Structural Adaptability: The islands can be dismantled and moved, a”owing for ﬂcxibilitg in response to
ctianging water levels.

® Thermal ProPerties: Reeds Provide insulation, keeping the structures cool &uring the clay and warm at nigtit.

Environmental !mpact:

® Fu”g biodegraclable.

® Sustainat)le use of local resources without clepleting the ecosystcm.



+. Kengo Kuma’s Weaving Techr\iques

.Th Heather-wick’s Woven S , , ,
? Omas HIeatNErmwWiCies WOVER Screens Location: Various Prcyects (e.g.JGC Prostho Museum Research Centre, JaPan)

: : Descri Ption:
Location: Gug’s Hospltalj London, UK

DCSCﬁPt”O”: ®  Kuma uses natural materials like bamboo and timber in woven patterns to create ]ightweight, breathable

focad ) o bu bask ) b structures.
Contemporary facade s,crlecns anspxrc y basket weav:lng tec rquues. L : ® Hiswork cmphasiscs harmony with nature and the tactile qua]itg of materials.

®  Constructed using aluminium strxPs, these screens Provxdc shaclmg, VCI’]’CI!atIOﬂ, and aesthetic Cultural Signiﬁcance‘

texture.

Cultural ngﬂfﬁcaﬂcez ® Reconnects contemPorarg clcsign with traditional JaPar\cse craftsmanship.

; : > : : : : o Reflects the Philosopl’xg of "ma" (space), which focuses on balance and interconnectivitg.
® Amodern rcmterpretatnon of traditional weaving tcchmqucs used in global architecture. Technical Lessons:
®  Demonstrates how ancestral craFtsmansl’viP can insPire modern applica’cions.

Technical Lessons: ® Tensile Strengtl'l: Woven bamboo demonstrates excellent load distribution.

: , : : : ® Aesthetic and Functional Integration: The woven patterns enhance ventilation while creating &ynamic
® entilation and ngh’c Control: The woven screens rcgulate sunllght and alrﬂow, rcclucmg energy visual interest
use. .
Environmental Impact:
® Modular Design: Prefabricated Panels allow for efficient assembly and customisation. P

° Durabilitg: Aluminium rcplaccs traditional natural materials to meet the demands of an urban ® (Jseof ]Ocall9 sourced, renewable materials minimises environmental gootPrint‘_
environment.

Environmental lm[:)act:

e Aluminium’s l’yigh embodied carbon is a clrawback, but the screens contribute to oPcra’cional

energy savings bg reclucing cooling demands.
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7 The Pattern and shacling
effects of the woven Table B: ComParative Chart - Material Applications Across Cultures
screens
Precedent Material Tc:clunique APPIications Environmental Impact
Living Root Bridgcs Rubber tree roots Weaving and training Bridgcs, wa[kwags Zero embodied carborlJ
Traditional basket-weavin 124 growth supports ecosystems
Pa’c’cerns (Bee-l’ﬁves from
Unitccl Kingclom & Natural Uros Floatmg Islands Totora reeds Layering Floatmg lslands, boats, Fung blodegradab[c,
, l’]ousing renewable
material woven baslce’cs,
hats’ Cralcts From Ugancla. Heatherwick Screens Aluminium s’criPs Basket—wcaving Facades, shacling High embodied carbon,
ir\stration but oPcrational savings
Kengo Kuma Bamboo, timber Weaving Wa”s, screens, roofs chcwable, low
Traclitional hazel Fcnccs Structures embodied carbon

made from weaving, Living
fences semi-cut and

Weaved over cach other Additional Prececlents and sources of ll’lSPlr’atIOI’I (site visits):

Kings castle Ugancla, CTC conservation Uganda, Arts and crafts vi”age Uganda, Weald & Downland
Li\/ing Museum United Kingclom (origina| Photographs in ga”erg at the end of sourcebook)



1. Thatch and Reed Curves

Detailed Process:

. Reeds are natura”g flexible and can be bundled and bent into structural curves.
The process involves:
1. Sclecting evenly sized reed bundles for uniform strength.
2. binding bundles tightlg with hemp rope at intervals to create curved
tensioned forms.
3. APPIng gradual force to bend reeds into desired shaPes while ensuring
the bundles maintain structural integritg.
5 Hemp rope is essential for tensile strcngth and Provides a bioclegradable, low-
carbon binding method.
Load Distribution and Bending Tolerances:

® | oad Distribution: Reed bundles distribute loads evenlg due to their dense,
ovcrlaPPing structure. This minimises weak Points, making them suitable for arches
and roofs.

o Bending Tolerances: Reeds can bend up to 45-60 degrees without sPlitting,
clePcnding on moisture content. Pre~soa|<ing reeds imProves ﬂexibilitg and
prevents cracking cluring bending.

Environmental lmPac‘c:

Reeds and hemP rope are 100% bioclegradable.

Minimal embodied carbon compared to steel or concrete structures.

SuPPorts circular construction systems ]33 decomposing natura”g after the
structure’s lifecycle.

R@Ccrences:

® Thomas Heatherwick: His woven screens clemonstrate how bunc”ing ancl tension
create functional He‘c visua”g clgnamic curves.
® Kengo Kuma: His bamboo weaving techniqucs showcase how natural fibres can

form lightweight, strong structural systems that resPond to environmental forces.

4. STRUCTURAL SYSTEMS

Step~bg~stel:> sketch showing reed bunc”ing, tying with hcmp rope, and bending

into a curved form.

Reed structure suPPortinga thatched roof, with lagerec] thatch for insulation and

waterprooﬁ ng.



2. Foundation Sgstems

OPtions:

®  Timber Foundations:

(0]

Renewable, Ioca”y sourced material
with low embodied carbon.

Suitable for temPorarg structures or
sites where environmental disrup‘cion
must be minimised.

Vulnerable to decag without
treatment, esPeciang in moist

environments.

®  Steel Foundations:

(0]

High strength and long—lasting
durabilitg, suitable for permanent
structures.

High embodied carbon due to
energy~intensive Production
processes.

Resistant to moisture and insects,
rec]uiring less maintenance than

timber.

Connection Methods:

® Timber:

(0]

Reeds are bundled and secured into
Pre—dri”ed holes or tied to wooden
posts using hemP rope.

Connection Points are elevated
s!ightlg off the ground to Prevent

moisture CXPOSU re.

Use Prexcabricated steel bracke’cs or

clamPs to hOId FCCA bUﬂCHCS SCCUFCIy.

Bolted connections Provide stabi!itg,
esPeciaug for ]ﬁigh~load~bearing

curves.

Doubling Covering

Traditional doubling technique,
combination of wet soil, c[ag, sand animal
clung and straw, then ac{clinga lime Plastcr
wash overlag

Reed & Thatch Bundle

Internal Steel SuPPor‘c

HemP Fibre ROPC

Doubling Covering

Timber or Steel for

Structure to Ground
SuPPort



Reeds and Thatch in Structure

Material Analysis

® Reeds:
o ProPerties: Flexible, ligntweignt, natura”g water-
resistant.
o Advantages: Renewable, low carbon, loca”g
sourced.
o Cna”enges: Requires maintenance to avoid
clecomposition in clamP conditions.
® Thatch:
o ProPerties: Durable, nign thermal insulation,
aesthetica”g aPPealing.
o Advantages: Bioclegradable, excellent for
regulating interior tem peratures.
o Cna”enges: Prone to rot or insect c]amage

without proper care.

Structural APPlications

1. Reeds:

o

2. Thatch:

o

Bundled reeds are tied with heml:) rope to form
arches and curved frames.

Curves distribute loads ettectivelg, minimising
weak Points.

Reference: Southwark countrgsicle reed
tnatching demonstrates the traditional process

of PreParing and bunc“ing reeds.

APPIiec] in lagers:
®  DBase Layer: Provides insulation and a
substrate for upper Iayers.
B Quter Layer: Protects against weatner,
designe& to shed water CIC]CCCtiVClH‘
Layering methods mimic fish scales to maximise

water FUHO]CF and lOﬂgCVitg.

Lagering OF thatch and FCCC[S ona FOOF



Environmental Highlights

® Biodegraclabilitg:
0  Bothreeds and thatch clecompose natura”g, cnriching the soil.
o Hemp rope ensures all Components remain non-toxic after
deconstruction.
® Embodied Carbon:
O Reeds and thatch have signiﬁcantly lower embodied carbon ComParecl to
concrete, steel, or sgnthetic insulation materials.

0  Use of local materials reduces transport emissions.

Prefabrication Tec}‘mic]ues:

To enhance eﬁqciencg and reduce construction time, elements of wattle and daub and

reed structures can be Prencabricated:

1. Wattle Panels: Hazel rods can be woven into modular Panels og-site, a”owing for
quick on-site asscmblg.

2. Reed Bundles: Prc-bunc”ing reeds with hemp rope ensures uni?ormitg and
reduces on-site labor.

3. Daub Panels: Prefabricated daub-coated Panels can be cured and transportec]

to the site, minimising clrging times.

S QDUQJQ:}QH






5. ENVIRONMENTAL STRATEGIES

1. Climate Considerations

Content:

Sun-Path Analgsis:

Summer: The structure is c]esignecl with overhanging thatch and anglecl reed curves that Provicle

shade to interior spaces, rec]ucing solar heat gan during the hottest months.

Winter: OPenings are oriented to the south (in the Northern Hemisl:)here) to caPture low~ang|e

sunli ht, naturally heating the interior.
g Y o

ThC use OF wattle Panels Wlth acﬁus’cable woven ClCSigﬂS a”ows llght control based on SCBSOI’IBI

ﬂCCClS.

R

Summer
Sun
Path

2. Wind Flow:

Wattle Panels are s’crategica”g Placed to allow
natural cross-ventilation. The weaving patterns in
hazel wattle screens diffuse strong winds, Providing
comfort in summer.

The reed curves themselves enhance air circulation

bg channeling breezes ’cl’:rougl') tlﬁe structure.

R

Winter
Sun
Path
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Environmental Site lnvestigations:

Sun-Path Mode”ing:
A sun-Path analgsis was conducted
for the Proposed site, identhcging

optimal solar orientations.

® Summer: Overhanging reed
and thatch elements Provide
shade to minimise overheating.
® Winter: The southﬂcacing
orientation ensures low~ang|e
sunlight penetrates deep into

the interior for natural heating.
Wwind MaPPing:

Wattle Panels are Positioned to
oPtimise ventilation bg channeling
Prevailing summer breezes through
openings while digusing strong winter
winds. This ensures thermal comfort
and reduces reliance on mechanical

ventilation sgstems.

Biodivcrsity and Air Qualitg
MaPPing:

Local biodiversitg influences the
sourcing of hazel, reeds, and clay,
ensuring minimal ecological
disruption. Air qualitg is enhanced
through the use of breathable
materials like reed and thatch, which
allow natural airflow and filter

Par’ciculates.



%. Material Liicccgcle

Content:
1. Li]CCCgClC Stages:

0  Growth: Reeds and hazel are icast~growing, renewable
resources. Reeds can be harvested annua”g, and hazel
can be coppicecl every 7—10 years.

0 Construction: Minimal Processing is required. Both
materials can be cut, bundicd, and siﬁaped on-site,
reciucingtransport and energy costs.

o

biociegradation: At the end of their liicccycle, reeds and

hazel natura”g clecomPose, enrici‘ning the soil with

nutrients. HCIT]P FOPC ancl ciaub are aiso biodegraciable.

2. Carbon Anaigsis:

o

Circular Diagram:

Liicecgcle of reeds & hazel.

RCCCIS are a carbon~ncgative matcrial: Ti’lC\lj absori) more carbon duringgrow’ci’i

than is emitted during i'iarvesting and Proccssing.

Hazei, when coPPicecl sustainabig, actsas a long~tcrm carbon sini<, con’cinuousig

SCq uestering cari:»on.

Comparative embodied carbon anaigsis:

B Reeds: "0.2 kg CO, per |<g (carbon~negative).

" Hazel: 0.6 kg CO; per i<g.
B Steel: ~1.85 i<g CO, per i<g.
B Concrete: 70.95 i<g CO, per kg.

)
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Acoustic Benefits:

The porous structure of reeds and thatch
Provicies natural sound insulation, absorbing
ambient noise and creating quietcr interior
spaces. This is especia”g beneficial in rural or
urban~1cringc settings where wind noise or

nearbg activitg can be mitigateci.

Fire Saicetg Considerations:

While reeds and thatch are ﬂammabic, modern
treatment methods can enhance fire
resistance. A borax-based solution can be
aPPIied to reeds and thatch to slow ignition
and reduce the sPread of flames. Hazel wattle
Panels, when coated with lime-rich daub, also
imProve fire saicetg bg actingas a barrier to

flames.
Daylighting Strategies:

Reed and wattle Panels can be ciesigneci with

intentional gaps or translucent lagers to allow
diffused natural ligiﬁt. This reduces the need

for artificial ligiiting cluring the dag while

maintaining Privacg and thermal Pencormance.

lntegration with Site Microclimates

®  The structure's dcsign resPoncis to
site~sl:>eciiqc conditions, ensuring
minimal energy use:
O Orientation for Passive solar
iieating.
0 Material use for natural
insulation and ventilation.
o Adaptabiiitg to local wind
and Precipitation Patterns.






6. WATTLE & DAUB DETAILING

1. Construction Process e Timberorsteel base

Vertical hazel framework

[}

Woven wattle

1.1 Wattle Weaving

° Step-bg~5tep Technique: Layers of daub

A. Framework SetuP: Vertical hazel rods are inserted into timber or steel

Frames at regular intervals.

B. WeavingPatterns:
®m  Traditional: Alternating horizontal hazel rods around the

verticals to create a stur&g lattice. ()
" Modern Adaptations: Diamond or sPiral weaves for
increased load distribution and aesthetic variety.
C. Tigntening and F‘inisning: Ensure rods are tightly woven to minimise
£aps, cnnancing stabilit9 and support for daub application,

1.2 Daub APPIication

L Lagering Process:
Exploclecl Axonometric Drawing: Sl'lowing the construction of a wattle and daub Pancl from the

A. DBase Coat: foundation to the finished surface.

® Amixof clagJ sand, straw, and water is aPPlied to the wattle
lattice for structural adhesion.

u OPtionaI additives (e.g.J lime or nemP ﬁbres) imProve
ﬂexibilitg and reduce cracking,

B. Intermediate Coat:

u APPIied once the base dries; thicker consistency for
insulation.

" Thermal Pencormance can be enhanced using cob~baugc
tecnniqucs, incorPorating cla9 and straw for hign
insulation.

C. Finish Coat:

u Smooth, waterprooF c|ag-limc Plas’cer for a weather-

resistant exterior.

B Modern mixes may include carbon-reducing additives (e.g.,
Traditional weaving patterns Textural details of the daub surface.

Pozzolans) for sustainabilitg. ,
(diamond, scluare). (rouglﬁ, Y



2. Environmental Benefits

® | ocal Sourcing:

0  Hazel and clag are widelg available in many regjons, reducing transport
emissions.
0 The use of natural materials eliminates the carbon i:ootPrint
associated with sgntnctic insulation and cla&ding,
L ComPostabic End-of-Life Cgcle:

o0 At the end of its Ii]CC, wattle and daub Panels natura”g &ecompose,

enricning the soil without Pro&ucing waste.

%. Material Analysis

Hazel:
A map showing regions where traditional construction methods are commoniy used

° PFOPcrtiCS: around the world.

o Flexibilitg: Essential for weaving Panels that can absorb loads without
i:)reaking.
Strengtn: Provides a durable framework for daub applica’cion.
Renewability: Hazel can be coPPice& every 7—10 years, ensuring a
sustainable supplg.
® APPlications:

o Traditional wattle screens ]COI‘ wa”s anci Partitions.

0  Modern adaptations for ligntweignt, ventilated cladding.

Traditional Daubing Reference . Traditional Bamboo Wcaving Reference .

Daub:

o ProPcrtiCS:
O  Thermal Insulation: Effective in reciucing heat transfer.
o Waterl:)rooﬁng: Enhanced bg lime or clag-ricn mixtures.
o Sustainability: All-natural comPonents, often ioca”9 sourced.
® Thermal Performance:
0  U-Value: Traditional daub systems can achieve U-values of ~0.4-0.6
W/m2K.. When combined with cob insulation, U-values can ciroP below
03 W/m2K, aPProaching Passive House standards (Z0.15 W,/m2K).

O  Thatch and Reed Comparison: Thatch roofs can achieve U-values as

_ 2 , , " ,
lowas 0.2 03 W/m2K, making them nignlg competitive for sustainable ComParing Uovalues of wattle and daub with other Taditional Daubing

construction. insulation systems (e.g, cob-bauge, thatch, modern Reference .

Piasterboarcb .



4. Foundations and Grouncling

Timber Foundations:

® Adva ntages:

O  Renewable, biodcgradablc, and easy to source.

O Best suited for temporary or lightwcight structures.
® Disadvantages:

o Vulnerable to dccag and insect damagc in wet environments.

Steel Foundations:

® Adva ntages:
o Long~|asting and resistant to environmental degradation.
o  Suitable for permanent, higtvload structures.
® Disadvantages:
o High embodied carbon due to energy-intensive manutacturing.

o Difficultto recgcle comParcd to timber.

Environmental Considerations:
® Hazel Paneis on timber frames have minimal embodied carbon.

® Steel frames, while durablq signiﬁcant!g increase the carbon tootPrint of the

structure.

5. Thermal Performance of Wattle and Daub

° Cob~15auge Reference:

o

Cob~bauge construction, as highlightcd bg the Construction
History Society, combines rammed earth and cob for structural
stabilitg and insulation.

Modern cob achieves excellent insulation Pencormance while

maintaining the breathable qualities of natural materials.

® Passive House Relevance:

o

The airtigl'it get breathable nature of reed and thatch can meet
Passive House standards when Paired with Properlg insulated
wattle and daub walls.

Materials like lime or nemp additives in daub enhance

PCF‘FOrmaﬂCC.



/. EXPERIMENTS & TESTING

1. Reed Bundling

ExPeriment:

. O]:)jective: Test the structural integrity and ﬂexibilitg of reed bundles when tied with
ropes and fibres.
. Process:
1. Collected reed samPles from alocal Park.
2. Tested different bundling methods using rope and reed grass fibres
harvested from the same Park.
3. Graclua”9 applie& tension to evaluate how tightlg the bundles could be
secured without cracking or s[:)litting the reeds.
4. Included a bendable steel rod in the centre of the reed bunc”e, then slowlg
begun bending the reed bundles to create curved arch shaped reed
bundles.

l:indings:

®  Successes:

o Bundling with rope Provide& tensile strength and ﬂexibility.

0 Bendable steel rod allowed for reed bundle to be shaped and remain in the
given curved shal:)e without straightening again; resulting in low tension
bundled curve.

® Failures:

0  Reeds became brittle when dried too quickly, |eading to cracking under
tension.

® AAaPtations:

o F’re—soaking reeds in water for 12—24 hours iml:)roved ﬂexibilitg during
bundling.

o Combining reed grass fibres with rope enhanced the overall structural

5ta]:>i|it9 of the bundle.




2. Wattle Weaving & RoPe Making

ExPeriments:

® Objecti\/c: Assess different weaving patterns (square, diamond, 5Piral)
using, textile fabrics (resembles flax fibre), and Ivey Plant stems, & learn
about flax Plant Proccssing into linen fabric and ropes.

® Process:

1. Preparecl fabric into vertical separate lines as the base framework,
then tested different weaving patterns:

u Square weave: Traditional, simple interlacing.

B Diamond weave: Complcx Pattcrn, better load
distribution.

u SPiral weave: Decorative, but less rigicl.

2. ExPcrimcntecl traditional basket making; hand made from natural
Foragecl vy tnrougn ancestral traditional techniques of removing
leaves, creating circular bace to start, weaving branches to circular
base to create a basket curved structure, continue wcaving branches
to create full basket.

3. Visited Weald & Downland Living Museum in Chichester, and learned
the process of narvesting flax Plants, cleaning off seeds, Processing
stems for Plant wall breakdown and casy fibre extraction, drging and
creatingﬁncr fibres througn Processing stems bg hand and with
different equiPmcnt, then using sPinner to create rope from flax Plant

fibres.
l:inclings: For Weaving Patterns

®  Successes:
°0  The diamond weave Proviclccl the nignest load distribution and
rigiclitg, making it suitable for structural wall Panels.
o Square weave was easier and quicker to execute, ideal for non-
loacLbearing Partitions.
® Failures:
o SPiral weave lacked structural stabilitg and was prone to warPing
under pressure.
° Aclaptations:
o Added horizontal reinforcement rods in the middle of the
diamond weave for greater stability.
©  Combined square and diamond patterns for sPeciﬁc aPPlications

(e.g, diamond in load zones, square in decorative areas).
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3. Daub Insulation Pro[:)erties

ExPeriment:

° Objective: ExPeriment daub mixes, and the mixes’ Possible insulation and waterProoﬁng

Pro[:)erties.

® Process:
1. PrePared daub samPle with clau, sand, straw, horsehair (59~Prociuct) for insulation

and tensile strengtn, and used hemP fibres for imProved ﬂexibiiitg and carbon

sequestration.
2. APPIied sample to bace of a reed bunc”e, wraPPing and securing toget]’ier the ends of

reeds, ensuring to leave ‘structure to ground’ suPPort central foundation out.

I:inctings:

®  Successes:
0 Reed bundle secured Properly, enc|osing the end of the curve bundle and ﬁxing it

to foundation bace. No cracking wash showed even under pressure from internal
reed sticks Pustiing outwards, remained secure.

® Failures:
o Securing daubed reed t)un&le to ioace was ditﬁcult as central tounclation suPPort

was not thick enougi‘:.

o A&aptations:
o !ncorPoratec] norsetiair tor addeci tensile strengtn.

4. Reflections on Design Decisions

® Reed Bundiing:
0 Resulted in a better understanding of how Pre-soaking reeds enhances ﬂexibilitg,

intorming the structural curves in the ciesign.

® Wattle Weaving:
o !nsPireci the use of a tigbrid square~ciiamond Pattern for |oad~bearing Panels in the

structure.

® Daub Insulation:
o The final mix combines hemP fibres, and horsehair for oPtimal insulation and

durabilitg.



8. TECHNICAL DESIGN STATEMENT

The buildings matcrialitg and structural concepts are insPired mainlg from Jingldeng
Dieng Jri Living Root Bridges of The Khasis in India, Totora Reed Floatinf Islands of
the Uros in Peru, and Al-Tahala Floating Islands of the Ma'dan in Iraq, along with the
Places visited as site visits for further educational knowledge and traditional hcritage

exPcriences.

The choices of structure cladding and materialitg was cxploreA with the focus of
using sustainable materials that can be grown on the site, for examplc reeds or hazel,
and will be able to give back to nature in the future through the process of clecag,
clecomposition or natural succession. The techniques used in construction selected
are traditional and honour ancestral Practices like the Foraging ritual (Part of the
brief and programme theme of design) does; through methods of hand bui!ding and
intertwining what has been Provided for 139 nature to create a structure for human
inhabitation. It is further a celebration of the past and its traditions, and a way to
learn from the generational traditional knowlecﬂge and imPlcmcnt their tec]'mic]ues and

materialit_g for contemporary sustainable architecture.






9. REFLECTIVE LOG

1. Key F‘indings and Decisions

Summarg of F‘inclings:
®  Material ProPerties:

O  Reeds and hazel are ﬂexible) breatnable) and biodegradable materials. These clualities make
them ideal for creating dynamic] moisture~regulating, and |ow~energlj structures.

© HemP rope enhances the tensile strength of reed bundles while aligning with low-carbon
goa]s.

0  paub combines natural clag, straw, and Iime, Provicling thermal insulation and reducing
embodied energy.

L4 Environmental Beneﬁts:

0 Reeds are car}:)on-negative: tlﬁey sequester carbon Auring growth, recluire minimal energy
for Processing, and c]ecompose natura”g.
Hazel coPPicing contributes to a circular economy }33 Promoting regrowth every 7-10 years.
°©  Thatch Provicles excellent thermal insulation with U-values aPProacning 0.2-03 W/m2K,
riva”ing Passive House standards.

® (Construction TCChﬂiC]UCS:

o Combining traditional weaving Pat’cerns (sc]uare and diamond) with Prerabrication methods
can save energy and labor-.
o Lagering daub with hemP fibres or lime imProves thermal and moisture Pencormance.

L4 Sustainabilitg Decisions:

o OPtecl for timber foundations for temPorary structures to reduce embodied carbon
comParecJ to steel.

0  Used wattle Panels for natural ventilation and Passive cooling.
2. ImPact of Lectures and Site Visits

Site Visit Insights:

®  Observations from local reed thatcning workshops:
© Unders’can&ing how reeds are harvested and bundled influenced the decision to use pre-
soaked reeds for structural curves.
o Exploring hazel wattle patterns in East England:
© lnsPirecl the integration of square and diamond weaves to balance aesthetics with load-
bearing needs.
®  Overall Ugandan Site Visits and UK Site Visits:
O Site visits gave the oPPortunitg to exPerience firsthand, different traditional tecnniclues and
materials that could lead to sustainable contemporarg architecture. Allowed for the
oPPortunitg to touch the materials, enter the different spaces and communicate with

sPeciahs‘cs in the fields for further educational exPerience and knowledge.

Lecture lnsights:

Passive House Lecture bg Megan Ancliff (YouTube):

o EmPnasised the imPortance of airtight but breathable materials to achieve low U-values and reduce heat

loss.
o lnsPirecl the focus on thermal insulation using thatch and daub, as well as incorPorating passive snacling

with reed curves.
2. Technical Stuclg Classes ((/Iniversitg of Westminster):

o Highlightec; how natural materials, like bamboo and reeds, absorb carbon during growtlﬁ and recluire
minimal energy for Processing.

0 Reinforced the idea of combining vernacular techniclues (e.g., weaving, bunc”ing) with modern
sustainabilitg goals.

o OPPortunities to be exPosed to various materials, their aPPIications to building designs, and to be able to

comPrenencl them to a great extent

Next StePs for Refinement and APPIication: (iF structure was to be built in real life)

1. Material Testing:
O  Conduct U-value tests for reed and daub Panels to compare thermal Pencormance under varging
conditions.
2. Sca]ing UP Prefabrication:
o DeveloP modular reed and wattle Panels to oPtimise on-site assemblg.
3. Carbon Tracking:
o Incorporate lhcecgcle assessment tools to track embodied and oPerational carbon over the structure’s

lhcesPan‘



GALLERY FROMSITEVISITS

CTC Conservation Centre, Lukalu Uganda (original photographs

Traditional Hut with a Woven Zoom in to Traditional Hut Animal Shelter made from Interior View of Natural
Bridge made from Natural Natural Materials of Thatch Animal Shelter
Materials of Thatch and Wood and Wooded Trunks



National Arts and Cultural Crafts Village, Kampala Uganda (original photographs)

o VS

Crafted football made from Cooking Equipment made
wrapped banana leaves from carved and treated wood

Carved decorative sculptures Furniture made from Natural
made from different natural wood and skin

Earrings made from natural
wood, recycled paper

materials and bead/thread woods
work

Crafting in progress, using Recycled Plastic Straw Creative construction of toy Diverse types of weaving Bowl made from treated

recycled fabric, paper clips Weaved Mat vehicles, made from soda patterns and natural plant waterproofed Recycled paper
and candle wax to be bottle caps and recycled materials utilised
interweaved metal

Woven baskets using
traditional tequniques

Bags made from different Weaved purse made from Diverse Woven Styles
natural materials and naturally sourced plant

traditional methods materials

Tight weaving design of
baskets made from twisted
strengthened natural
materials

Various woven basket styles,

and the different outcomes of

Wooden carved plane and
recycled bottle cap and mettle

Woven hats bottom design

Front of a ‘Kanteen’ arts

Woven hats top design

craftsman shop

bags, coasters, mats, baskets,

cars, made as toys

efc.

Zoom in to the detail of Coaster made from weaving Close up to bundling weaving Weaved Hats made from

weaved patters in crafted

Weaved baskets and hats, and

traditional mask wall natural banana leaves patters natural materials

decorations made from
natural materials of various

earrings

wood and long grass/leaves

types
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THE END.

THANK YOU.



