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Detail 1 - 1:10

1- Aerial root trained into roof structure 

to act as a rafter

2- Bamboo node inserted to seal cut 

bamboo end

3- Roofing screws and EPDM rubber 

washers at 600mm c/s

4- Battens at 600mm c/s strapped to 

skylight substructure  

5- Rope connections throughout to allow 

for additions, removals and adjustments

6- 200mm overlap between clear, 

corrugated polycarbonate sheets 

7- Skylight substructure comprised of 

50mm diam. treated bamboo members

----------------------

8- Temporary bamboo poles strapped to 

skylight substructure

9- Aerial root looped around drip detail 

to ensure dry structural member

10- Hybrid structure employs 

combination of roots trained into rafters 

(foreground) and bamboo rafters 

(background). Root rafter laid over ring 

beam, bamboo rafter strapped to outer 

ring beam

11- Timber battens fixed to root rafters 

and bamboo rafters to obtain crisp 

profile for the top of the lead flashing

12- Lead flashing over thatch end

13- Bamboo splits (wrapped with thatch) 

laid over and strapped to root rafters and 

bamboo rafters. Flexible thatch panels 

easily adapt to uneven root surface

14- Vertical members from skylight 

substructure strapped onto end ring 

beam on main roof structure

15- Doubled up ring beam supports 

skylight substructure and rafters
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Detail 1 - 1:10

Detail 2A - 1:10

purgesealed
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Detail 2B - 1:10

Root-rafter to ring beam connection

Weaving and moulding technique

Bamboo-rafter to ring beam connection

Knot joining technique

Detail 2A & 2B - 1:10

1- Bamboo splits (wrapped with thatch) laid 

over and strapped to root rafters. Flexible 

thatch panels easily adapt to uneven root 

surface.

2- Root rafter wrapped around ring beam

3- Straps checked every year and adjusted to 

suit growing root cross-section via underside 

of roof

4-Bamboo splits (wrapped with thatch) laid 

over and strapped to bamboo rafters. Flexible 

thatch panels easily adapt to uneven bamboo 

profile.

5- As root-rafters grow in thickness, single 

bamboo rafters are replaced to match 

thickness. 

6- Knot-based connection between bamboo 

rafter and ring beam
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Detail 2A - 2B
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Detail 4: Screw foundation - 1:10

1- Bamboo column end filled with epoxy 

(75mm)

2- 30mm air gap between underside of 

column and adapter plate

3-Stainless steel standoff pin welded to 

adapter plate and drilled into the bamboo 

column (75mm deep)

4- 12mm steel adapter plate bolted onto 

screw foundation head

5- Screw foundation for reduced 

interference with roots

Detail 3

Section - 1:20

1a- Indicative branch height

1b- Free-hanging aerial roots (dashed)

2- Aerial roots guided to collection point for 

future use/training

3- Temporary/sacrificial bamboo poles on wet 

side

4- Collection point

5- Aerial root from collection point trained into 

roof structure to act as a rafter

----------------------

6- 65 deg. pitch - varying slope

7- Underside of roof structure and thatch 

panelling exposed internally to allow for 

effective ventilation, maintenance work, growth 

checks and adjustments

8- 75mm diam. bamboo ring beam at 1000mm 

c/s

9- Trained aerial roots and 75mm diam. 

bamboo poles as rafters at 450mm c/s, fixed 

onto ring beams 

10- Maintenance walkways with adjustable 

horizontal placement. 75mm diam. bamboo 

beams resting on roof ring beams. 30mm diam. 

rollable bamboo floor deck, rolled up when not 

in use

11- Split bamboo rafters allow for greater 

adaptability in response to the gradual 

top-down growth of root-rafters. Easily add, 

remove or adapt bamboo members as 

necessary

----------------------

12- Distances between freeform purlins varies

13- Side entry of aerial roots to create freeform 

purlins.

----------------------

14- Triple-glazed pivot windows, operable for 

night-time purging

15- Exposed ceiling joists at 900mm c/s with 

hinge mechanism

16- Wall-mounted AC unit hidden behind 

perforated panel in additional wall thickness 

(background)

17-Low-level inward opening panels for 

night-time purging located below bench, on 

opposite façades

18- Cool air supply and exhaust air pipes serving 

the cold core during daytime

19- Service zone below joists, pipes suspended 

from joists

20- Pivot windows in open position

21- Low-level panel in open position

----------------------

22-  Roll-down bamboo screen for night-time 

closure of semi-outdoor spaces

23- Suspended net floor with a thickenned 

perimeter rope fixed to bamboo trimmers. Nets 

scattered across the plan allow roots to 

descend and act as informal seating areas

24- 75mm loose stone markers at 1.5m 

intervals, embedded into gravel, acting as a 

visual edging. Adjustable as roots emerge 
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Detail 4 - 1:10

 Thatch roof build-up

-300mm thick thatch covering achieved by 

layering thatch panels (2-3m wide, 1m long). 

Each thatch panel constructed with dry grass 

bundles folded over a bamboo split (acting as 

batten) and threaded onto it with palm fibre.

-Combination of aerial root rafters and 75mm 

treated bamboo rafters at 450mm centres

 Cold core build-up

-150x50mm timber studs

-18mm plywood panel

-75x50mm timber studs

-75mm PIR insulation 

between studs

-Vapour control barrier

-Plywood panel

Floor build-up

-15mm split bamboo floor 

finish nailed to joists

-75mm bamboo joists at 

600 c/s

-2x75mm bamboo beams

-450mm ventilated cavity

-soil

ROOF, WALL AND FLOOR BUILD-UPS

Skylight build-up

-Clear corrugated polycarbonate sheet 

sloped at 10 deg. angle, corrugations 

running downslope, fixed into battens 

using roofing screws and EPDM rubber 

washers

-25x50mm timber battens strapped 

onto bamboo skylight substructure

1

3

2

STR U CTU RAL STR ATE GY

E N VIRO N M EN TAL STR ATE GY - SC HE M A TIC SE CTIO N

Solar control, clim ate zoning, ventilation,

w ater and vegetation strategy

Water and vegetation strategy

Tree canopy absorbs 

most radiant heat (1st 

layer of protection)

Understory absorbs 

additional radiant heat

1- Vegetation: Deep layered 

shade 

2- Roof: thatch insulation and 

deep overhangs for shading

Ground level  vegetation 

absorbs additional radiant 

heat

300mm thatch build-up 

provides insulation from 

radiant heat 

Deep overhangs for 

shading

Climate/ventilation strategy

SMALL, CONTROLLED CORES

-light AC

-airtight, insulated box

-(backup dehumidifier)

-operable panels for 

night-time purging

Outdoor

connection

Book

maintenance

User

comfort

3 climate zones

Zone 1 Zone 2 Zone 3

OPEN, NATURALLY-VENTILATED SPACES

-natural cross-ventilation and stack 

ventilation

-large volumes, high ceilings

-open façades

-ceiling fans for improved airflow

-ventilation via breathable thatch roof 

OPEN-AIR, LANDSCAPE- INTEGRATED SPACES

-deep layered shade via vegetation

-natural breeze - wind corridors preserved through trees

-evapotranspiration by trees creates cooler 

microclimates

-water gardens provide cooling

-cool, permeable and light coloured ground treatment

Cool air supply

Exhaust air

AC powered by ASHP 

(instead of GSHP) to 

minimise ground 

interference

High level vents

stack
ventilation

cool
breeze

Open façades

Ventilated 
substructure

Breathable thatch

cross
ventilation

Solar control strategy

The site decides to view rainwater as a valuable 

resource, rather than a disposable waste that 

overloads urban drainage systems. Water is 

integrated into the landscape, not channeled 

into pipes. Gutters, downpipes, hard-paving and 

drains are replaced with plants, water gardens, 

permeable ground and raised platforms, relying 

on natural systems/cycles to manage and store 

water on-site. It aims to exemplify an alternative 

approach to urban water management and tree 

integration.

Canopy layer delays water runoff

Maximise permeable ground to absorb water, 

avoid non-permeable finishes

Water garden / retention areas collect water and 

cool surrounding air

Sloped roofs and large overhangs protect indoor 

spaces and redirect water to water gardens

Groundwater recharge made possible by 

maximising permeable ground

Roots increase water storage capacity on-site 

through absorption, stabilise soil and increase 

soil infiltration

Understorey vegetation delays water runoff and 

absorbs water

Raised building platforms ensure minimum 

ground interference and free up permeable 

ground space for water flow and root growth

Water stored in tree leaves, branches and 

trunks. Stored water released later in 

evapotranspiration cycles, which cools 

surrounding air

tree
evapotranspiration

cools surrounding air

tree
evapotranspiration

cools surrounding air

Rainwater = resource

groundwater rechargegroundwater recharge

D ETAIL SE CTIO N 1:20
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O U T D O O R S PA C E S

1 00 %  Bau b o ta nik

R oof: tre e  can o p y

C olu m ns : ae rial ro o ts

Floor: soil, gravel

E LO N G ATE D SE M I- O U T D O O R SP AC E S

H ybrid stru ctu re

R oof: Hy brid (Ro o t p rim ary s tru ctur e, 

b a m b o o sub str ucture )

C olu m ns : R o ots

Floor: B a m b o o

Fo un da tions :  ro ots + sc re w  fo u n datio ns

T ALL SE M I-O U TD O O R  SP A C ES

H ybrid stru ctu re

R oof: Hy brid (Co m bin e d ro o t a nd 

b a m b o o p rim ary s tru ctur e, b a m b o o 

su bstru cture )

C olu m ns/be a m s : p rim ary b a m b o o, 

se co n d ary ro ots

Floor: B a m b o o

Fo un da tions : ro ots +  sc re w fo u n d atio ns

IN D O O R SPA C E S

Co nv e ntio nal ti m b er fr a m e

C eilin g : 1 50x 50 m m tim b e r joists

W alls : 1 50x 50 m m tim b e r stu d s

Floor: 1 50x 50 m m tim b e r joists

Gravel ground finish

-75mm crushed gravel ground finish 

(10-20mm), loosely laid, topped 

with fallen leaves. Occasional 

top-up and raking necessary.

-Existing, uncompacted soil (lightly 

levelled to prevent puddling)
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Detail 3: Eaves detail - 1:10

1- Bamboo rafters secured in place between 

bundled bamboo splits (above) and aerial roots 

acting as purlins (below)

2- Bamboo node inserted to seal rafter end

3- Thatch panels fixed to 50mm bamboo rafters

75mm
epoxy

30mm 23
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YEAR 0-10

-Plant ficus benghalensis seed at the start of the wet 

season (November)

-Support and monitor natural tree growth

-No root training (no aerial roots yet)

YEAR 40-50

-Roots become more stable

-Continue removal of additional bamboo members 

step-by-step

-Roof: Adjust straps between root and bamboo rafter, as 

roots grow in thickness.

-New hair roots pruned or incorporated into structure

-Install raised walkway

YEARS 50-60-70-80-90-100-200+

-Regular monitoring of root development and health checks

-New hair roots pruned or incorporated into structure

-Periodical adjustment of straps to suit root thickness

YEAR 10-20

-First aerial roots emerge

-Roots not within reach of walkway segment. 

-Minimal training: collect and redirect nearby roots towards 

walkway segment for future use

YEAR 20-30

-Canopy coverage reaches walkway segment.

-Install bamboo scaffolding along spine to guide roots 

-Intensive training during wet season: Train flexible roots 

along bamboo scaffold (as purlins) and downwards (as 

columns)

-Regular monitoring of root development

YEAR 30-35

-Bamboo scaffold remains in place for support.

-Trained roots establish themselves in the soil. They 

become lignified (rigid) and thicker in diameter

-Secondary hair roots trained into structure.

-Regular monitoring of root development and live 

structural/load tests, to determine if roof can be installed.

YEAR 35-40

-Roots continue to grow thicker and stronger

-Install roof while scaffolding in place. Bamboo rafters 

strapped to roots. Thatch panels strapped to bamboo 

rafters.

-Re-perform structural tests and monitor root development.

-Identify areas that are strongest and weakest. Mark 

bamboo members for early removal versus later removal

-Start removing bamboo members step-by-step.

YEAR 0-10

-Plant ficus benghalensis seed at the start of the wet 

season (November)

-Support and monitor natural tree growth

-No root training (no aerial roots yet)

YEAR 40-50

-Roots become more stable

-Continue removal of additional bamboo members 

step-by-step

-Roof: Adjust straps between root and bamboo rafter, as 

roots grow in thickness.

-New hair roots pruned or incorporated into structure

-Install raised walkway

YEARS 50-60-70-80-90-100-200+

-Regular monitoring of root development and health checks

-New hair roots pruned or incorporated into structure

-Periodical adjustment of straps to suit root thickness

YEAR 10-20

-First aerial roots emerge

-Roots not within reach of walkway segment. 

-Minimal training: collect and redirect nearby roots towards 

walkway segment for future use

YEAR 20-30

-Canopy coverage reaches walkway segment.

-Install bamboo scaffolding along spine to guide roots 

-Intensive training during wet season: Train flexible roots 

along bamboo scaffold (as purlins) and downwards (as 

columns)

-Regular monitoring of root development

YEAR 30-35

-Bamboo scaffold remains in place for support.

-Trained roots establish themselves in the soil. They 

become lignified (rigid) and thicker in diameter

-Secondary hair roots trained into structure.

-Regular monitoring of root development and live 

structural/load tests, to determine if roof can be installed.

YEAR 35-40

-Roots continue to grow thicker and stronger

-Install roof while scaffolding in place. Bamboo rafters 

strapped to roots. Thatch panels strapped to bamboo 

rafters.

-Re-perform structural tests and monitor root development.

-Identify areas that are strongest and weakest. Mark 

bamboo members for early removal versus later removal

-Start removing bamboo members step-by-step.
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season (November)
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YEAR 40-50

-Roots become more stable

-Continue removal of additional bamboo members 

step-by-step

-Roof: Adjust straps between root and bamboo rafter, as 

roots grow in thickness.

-New hair roots pruned or incorporated into structure

-Install raised walkway
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-Regular monitoring of root development and health checks
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-Regular monitoring of root development

YEAR 30-35
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-Secondary hair roots trained into structure.

-Regular monitoring of root development and live 

structural/load tests, to determine if roof can be installed.

YEAR 35-40
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-Install roof while scaffolding in place. Bamboo rafters 

strapped to roots. Thatch panels strapped to bamboo 

rafters.

-Re-perform structural tests and monitor root development.

-Identify areas that are strongest and weakest. Mark 

bamboo members for early removal versus later removal

-Start removing bamboo members step-by-step.
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-Install raised walkway
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-Bamboo scaffold remains in place for support.
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-Secondary hair roots trained into structure.

-Regular monitoring of root development and live 

structural/load tests, to determine if roof can be installed.

YEAR 35-40

-Roots continue to grow thicker and stronger

-Install roof while scaffolding in place. Bamboo rafters 

strapped to roots. Thatch panels strapped to bamboo 

rafters.

-Re-perform structural tests and monitor root development.

-Identify areas that are strongest and weakest. Mark 

bamboo members for early removal versus later removal

-Start removing bamboo members step-by-step.

YEAR 0-10

-Plant ficus benghalensis seed at the start of the wet 

season (November)

-Support and monitor natural tree growth

-No root training (no aerial roots yet)

YEAR 40-50

-Roots become more stable

-Continue removal of additional bamboo members 

step-by-step

-Roof: Adjust straps between root and bamboo rafter, as 

roots grow in thickness.

-New hair roots pruned or incorporated into structure
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