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Soil History in Sai Sha

1963
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Soil History in Sai Sha

1960s

2000s
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NOW

Primitive ecology and
agricultural systems

The soil holds a full network of
underground fungi and plenty of
native seeds, helping it cope well
with seasonal rain and avoid
major erosion.

Balance before
development

As infrastructure moved in,
the soil began to face minor
disturbances, but its overall
porosity stayed healthy and
the groundwater level
remained stable.

Man-made soil and soil
inequity

Heavy machinery has compacted
the soil to the point of "suffocation,"
stripping it of its ability to hold water
and breathe, leading to intense
runoff during heavy rain.
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Problem Analysis
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IF CLEARED

The soil loses its ability to
function. Chemicals from the
concrete leak into the ground,
changing the pH and poisoning
the remaining seeds

The soil is compacted and
covered by concrete, Concrete
and compaction block out
oxygen, killing the good bacteria

that feed the soil

74 Compacted soil becomes as
dense as rock. Without pores,
the land loses its ability to
breathe or hold water

7

THE SOIL IS EFFECTIVELY \f,§ N Tf;;fkff =
DEAD. IT HAS BECOME A -r.'i‘!'é.-al Tk IR
WASTELAND THAT CAN NO r:«z'.a'a,-':n#%v o | ~
LONGER SUPPORT LIFE, EVEN »{fl'\\ff?\'l T Tl

Heavy machinery compacted
the ground and destroyed the
soil pores, creating 'artificial
soil
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What is soil degradation?

Soil degradation is the decline in soil quality caused by human activity
and environmental factors. In Sai Sha, it is the transition from dark,
nutrient-rich farmland to pale, sandy, and infertile ground.

Healthy Soil Degraded Soil
Healthy soil is porous and acts Degrf:\ded Soll 5 compgcted ad
ke SBonEE Foldie WatsrTer acts like concrete, forcing

pengs. 'ng water to run off the surface before

plants to drink later :
plants can take a sip
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Design Features
@ Repairing the "sponge"

function of soil

& Loss of soil permeability ) < Microbial community )

© FMNR
& Economic ) QSocial>

® Moisture capture

Q Soil reinforcement > < Nutrition Internet )

? Improve soil structure

3 \\f:‘, g w' W/ SR
(Namibian desert beetle > < Rainwater buffer )
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Design Precedent

Garden By The Bay, Singapore

Gardens by the Bay is the ultimate
example of "City in a Garden." It ismore
than a park; it is a giant eco-loop system
very similar to our "Soil Equity System"
concept: vertical greening, energy self-
& sufficiency, and advanced water cycling
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Project Journey

Site Mapping: Biomimicry: Material Synthesis: Active Restoration Cycle: Regenerative Fruition &
Soil degradation Vascular Core Design & Porous bio-receptive Injecting water to break Legacy:

visualises the barren, Root Topology concrete and the the crust, and The original structure is
cracked earth with integration of micro- establishing the superseded by natural
pathological crusting capillary tubes for subterranean forest, and native seeds are
and identifies the hydraulic injection. 'Mycorrhizal Web' germinating.

need for nutrient voids
and microbial life.
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Top of the structure

Water Absorption
Balance Humidity

Transport System

Vertical Ascent: The Nutrient Pulse
Vertical Descent: The Hydration Loop

Mycelium Branches

Structural & Spatial
Characteristics
Extraction & Filtration Process
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Biomimicry in Design

Namibian desert beetle

Its back is covered with tiny hydrophilic
bumps. Due to the extreme aridity of the
Namibian desert, it actively "captures"”
liquid water from the dry air.

Serving as a natural dehumidifier

Dragon Blood Tree
The structure utilises upward-spreading

dichotomous branches to create a large natural
@ funnel that captures moisture from mist and
rain. By maintaining a specific branching angle

between 25° and 35°, the system allows gravity to
channel the harvested water inward.
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Biomimicry in Design
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Creating micropores: It secretes a "bio-glue" called
mycelial protein. This substance binds loose soil
particles together into a "granular structure".

-

Establish an "underground internet": It can transport
water, minerals, and carbon sources to barren areas,

allowing previously isolated and weakened beneficial
bacteria to survive and re-expand.
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Material used

EDEN PROJECT

Cornwall, UK

gram | The 3rd Annual Program of The Citizen Architect Initiative
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Learning from Materials
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Lightweight Build: The material is extremely light,
which significantly lowers the structural load on the
upper canopy.

Self-Maintenance and Lighting: High light
transmittance powers internal solar modules and
plants, while a smooth, self-cleaning surface allows
rain to easily wash away dust.

Eco-Friendly Lifecycle: The use of biodegradable
mycelial material allows the structure to eventually
merge with soil organic matter.

Water Management: The porous structure supports
natural groundwater exchange and infiltration,
helping to prevent soil salinisation.

Carbon fibre-reinforced polymer (CFRP)
Recycled high-strength steel

Biocompatible porous concrete/
mycelium composite material
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