Concept
The project operates as a living system, taking its form Jl lL
directly from plant biology through distinct actions: @

Inspired by the resilience of
deep-rooted flora, the project Project that merges vertical farming, scientific research, and
translates natural anchoring and public education into a single, unified architectural form. The
capillary mechanisms into a project features high-rise towers dedicated to vertical food
responsive architectural production and data storage, which are physically merged with
framework. This biomimetic experimental labs and irrigation research centers.

approach ensures structural stability in volatile terrains
while actively harvesting surface water to sustain
integrated ecological systems.
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BIOLOGICAL DEEP-ROOTED FLORA SR
Roots absorb water from the surrounding soil and start the
life-support process of the whole plant. Roots’ primary
functions include absorption of water and dissolved

minerals.

Problem Statement

The site is a floodplain where water levels rise during
flood season and then recede quickly. Instead of treating
floodwater as a threat, the project captures it, uses it to
support vertical farming in the towers, and turns seasonal
flooding into agricultural and economic value.
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Lead researchers, data scientists, Farm managers, agricultural Students, public visitors, Admin staff, facility management,
| lab technicians technicians, QC, logistics tour guides security / transit
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Samitation & Departure

i Quality Control & System Calibration ; 3
: i Hases| | down the floor of\ th
px‘oduction zone, sanitizes ;
harvesting tools, and returns lifts to >z

¢ their charging stations. 7

Export - Oriented Crop

QC Inspectors pull random crates of freshly _

harvested produce off the conveyor lines. then
i take the samples to the QC lab to test them

...........................

TOWER1 TOWER 2

Standardized Harvest & Briefing

i Vertical Farm Managers walk the main

i floor, using tablets to inspect acroponic }
i and hydroponic systems. :

i Sanitation & Departure

3 i Agricultural ~ Laborers  discard
7 disposable PPE, change, and catch
i the 4:15 PM staff ferry.
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Pre-Dawn Logistics
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Logistics Coordinators arrive at the
loading docks.The loading of yesterday's / \
i cold-stored produce onto refrigerated . i
(for the seeds & Nutrients) i
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mitation & Departure
%

<P ~ H
ttical Farm Managers complete :

PREMIUM FRUITING HERBS, LEAFY GREENS
BERRY CROPS VEGETABLE CROPS & MICROGREENS

i of, Basil
Strawberry (’% Cherry tomato A, Mint

L%2>  Rocket
E Berry trials & Lettuce
392 Microgreens

. Suitable for t ’ '
High export value vertical farming | Suitable for Giza
S 2

..+ production logs and leave via ferry.
Quality Control Inspectors file
i compliance reports to the Facility i
Director and depart.

Quality Control Inspectors issue digital "Market
“reeed Ready" certificates so shipping can begin. Logistics
i Coordinators finish their shift and hand over

R : i operations to the afternoon supervisor.

Analysis & Maintenance Wisderinnniisinisnnsinensiensensansadinsshinaiubetrisiaatsnensnbasinasaunaet i

Agricultural Laborers put on standardized clean-

i Vertical Farm Managers walké
the main floor, using tablets to
inspect aeroponic and
i hydroponic systems.
Standardized Harvest & Briefing

i lifts to harvest mature leafy greens from the upper
i tiers of the vertical towers.
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Soil-Free Vertical Farming Methods

Aeroponics (Growing in the Air)

The plants are suspended in the air. The roots are
sprayed with a fine mist of water and nutrients
every few minutes.

Hydroponics (Growing in Water)

Plants are grown with their roots resting in
nutrient-rich water instead of soil. Sometimes the
roots are supported by gravel or clay pebbles.

Aquaponics (Fish + Plants)
Y Aquaponics combines fish  farming and
hydroponics, where nutrient-rich waste water from

¢ fish tanks is pumped to plants, which clean the I e
water before it cycles back to the fish. 0 125 25 50

CEILING CLEARANCE:
30 cm-50cm
TOWER VERTICAL PO(
WEIGHT SPACING:
gFULL): 15.¢m - 20 cr
kg - 12 k
il il 9719 angLED DOw
: LOAD 10°-15°
PER PT:
15kg—25 kg
FLOOR CLEARANCE:
10cm-20cm
OUTER DIA: N
10cm-15¢cm !
INNER DIA: 1 CENTRAL DELIVERY TUBI
7om— 12 cm 1 19 mm - 25 mm (3/4" - -
WALL: ; PERFORATION SPACING:
3 mm -5 mm PVC | Every 15 cm—20 ¢cm
POCKET (IPENING:__> :
5cm—7cm i GAP (ROOT ZONE): |
POCKET DEPTH: =\ || B '
4cm-6cm | =% BOTTOM DRAIN:
N 19mm-25mm

Vertical farming Tubed Growth Method Guest Rooms
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; Plants Remove Nitrates

(Plant Food) from Water

sTEPQ

Pump Returns Clean
Water to Fish Tank

STEPE)

Feed the Fish

Beneficial Bacteria
Converts Ammonia and
Nitrites to Nitrates

STEP@

Clean Water Drains
from the Grow Beds
to the Sump

Pump Removes Wastes
and Cycles Water
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First Floor Plan

100m

R

Guest Accommodation
Hospitality, rest & retreat.

Administration / Support

Operations, staff, maintenance.

Research & Monitoring

Labs, data, performance tracking.

»

~
Farming Production
High-yield growing zones.
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Public Discovery

Learning, exhibits, public access.
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BASEMENT BASEMENT CORE &
STRUCTURAL GRID & COLUMNS VERTICAL CONNECTION

CONNECTION TO
(/'_ UPPER TOWERS

STRATEGIC CORE LAYOUT FOR EFFICIENT Dedicated structural
VERTICAL CIRCULATION & SERVICE . connection linking
r’?\- basement to
-/ upper tower
structures.
N
K?/-
o~ MAIN CORE 01
UJ > Primary vertical core
with public lifts,
. service lift and & MAIN CORE 02
() staircase for . y . » V4 N Primary vertical core
seamless circulation 8 with public lifts,
to upper levels, > 3 v ¥ ¢ service lift and
@ R i staircase for
seamless circulation
to upper levels.
A~
&
7N\
9)
> MAIN CORE 03
Primary vertical core
@. with public lifts,
service lift and
staircase for
G_'I\" seamless circulation
g to upper levels.
. PRIMARY COLUMNS
- [0  SECONDARY COLUMNS
, LEGEND
\ TOWER SUPPORT ZONE
@ 4 | I MAIN CORE ZONE
! . ! -~~~ STRUCTURAL GRID 777] pusLIC LIFTS
N , ; : : p f : ¢ \ [ service LT
=N o X\ N\ = e () (1) \ {3
®@ ® 0 @O @ ® © O ® O ® O TaRca;
STAIRCASE
— e— ) e
0 12,5 25 50 100 m

Water Circulation Water circulation inside the plan

— WATER SYSTEM LOGIC .

Vertical Supply a0 7 %“ [

AR

Treated water rises

through pipes placed ¢ ST

between every two -

structural columns.

4
m Floor Distribution
| 1

Branch pipes feed the ExRiiiG

hydroponic beds, DISTRIBUTION
. . Nutrient / r

aquaponic ul:nts. and del‘iv:'; ! e

vertical farmlng racks vertical grow

on each floor. systems

and fish-tank system.

®
Gravity Return
Used water flows back
through separate
return pipes toward
the central treatment

N
Reuse + Overflow Safety \
Filtered water is i, g g i
recirculated to the % @ as|am| |

s .
farming zones; excess o . ‘ S

. . FISH TANK
water is redirected to \_/ Central aquatic tank
> d h
;he.backull? storage / = souihes e 1
rainage line. ==

RETURN LINE

DISTRIBUTION

K. 7
s Capturing Wind Study

Treated water returns
to fish tank via gravity

—=o WIND TURBINES

Captured wind is accelerated
through the stepped void
and directed to rooftop
turbines for clean energy
generation.

PIPES INTEGRATED
IN ROOTS

WET COLLECTION ZONE

STEPPED VOID
AS GREEN TERRACES

The stepped void creates

a sequence of green terraces
that bring nature deep into
the tower and improve

——=o@ WIND ACCELERATION

The narrowing void
increases wind speed

outdoor comfort. (Venturi effect),
optimizing conditions
for energy generation
at the top.
WIND CAPTURE

Prevailing wind is captured
at lower levels and guided

into the stepped void.

The geometry accelerates

air movement as it rises.

[ C——

BASEMENT
WATER TANK

PUMP ROOM

Concept Evolution

EXOSKELETON

External ribs/columns resist
gravity and lateral forces
and carry floor loads.

RPRRRRRIRD

CENTRAL CORE

Primary vertical circulation,
services and lateral stability
system,

4. ribs merge into tower

1. wet floodplain / water edge 2. roots extend from wet ground 3. roots become structural ribs ,
and feed farming floors

FLOOR PLATES
Floor system spans
between core and
exoskeleton.

Water Absorbtion & Treatment

. ) : treatment
wetland infiltration collection nutrient

basins trench tank

room
' tank
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~—————— ENTRANCE SPACE TRUSS
(CANOPY ONLY)
Space truss provides shade
and structure at the main
entrance only.

Py e Y |

d e PILE FOUNDATION
Exoskeleton columns
land on pile caps and
transfer loads directly
to piles below grade.

Entrance Elevation
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