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Problem Definition / Mission

1.1 Problem Definition
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&

20.3 ~63

MMT/Y MMT/Y
Wheat Domestic Import
Consumption Production Dependence

From Wheat Dependency to Wheat Intelligence
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Egypt imports more than half its wheat and loses 15-20% of the rest between field and bread.
This campus is built to close that gap — from seed to policy.

1.2 Mission

@ Receive @ Measure ® Validate O Train @ Transfer
— O ¢ |
= EYY: =9
S Q Q 5=\
- N g g &@m
Collect real wheat Analyze  grain, soil, Analyze  grain, saill, Certify farmers, Turn  research  info
problems, samples, water, storage, flour, water, storage, flour, operators, technicians, protocols, dashboards,
and field dafa. and bread and bread and decision-makers. standards, and policy
performance. performance. tools.

A national verification engine that turns field problems info tested protocols, certified training,

and policy intelligence.

Concept

From Program to Protective Envelope

Programmatic Concept

The concept organizes the project through gradients of access, control, and interaction. Public
spaces stay near arrival, research forms the protected core, training mediates between zones,
and pilot/service functions occupy the most operational areas, helping both the space
program and user movement find their right place.

Site Analysis

From River Edge to Research Ground

1. Site Information

Location: Shabour, Kom Hamada, El-Buhayranh.

Coordinates: (30.820283, 30.810009)

47,483 m?=11.3 feddan
12,040 m? (25.35%)

Areaq:
Floodplain:

Lower Egypt (Delta) B

Al Buhayrah Governor_a:te

e— i

Shal_)':our, Kom Hamada
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2. Site Ciriteria

The criteria and selection were done using agentic Al.

© Near Wheat Fields

% Adjacent to active wheat fields.

@ Strong connection to agricultural context.

® Road & Supply Chain Access

7\ Highway access from multiple directions.
" Connected to regional network.

Close to grain silo. Near processing mill.

e

Utilities & Infrastructure
Power grid (H.V.) o< Fiber optic
Water supply (D.W.)  nefwork.

Sewerage system

Compatible Zoning
R&D zone

Educational use allowed

Light industry permitted

Future Expansion Capacity
Large current site

Future growth capacity \ 4
Flexibility for expansion ‘

3. Topography
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- Major Road
«= Arterial Road

Major Roads Name:

1) Tanta-Alexandria.

2) Kafr Az-Zayyat - Berket Al
Sabea.

Major Road Width:
1) 8.5m 2) 22.5m

Pathways:
Two-way Paths.

Distance to Site:
1) 650m (3 minutes).

E) Alexandria Agriculture Road, then local streets.

ride.

There are lots of ferries nearby, but this is not a reliable

@ Kafr El-Zayyat Station (2.8 Km), then a 20-minute car
@ way of fransportation.

@ Sphinx International Airport (~ 76 Km).
Cairo International Airport (~83 Km).

6. Environmental Analysis

Average Temperatures and Precipitation Wind Rose
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Maximum temperature: 39.0°C — Aug 13, 2025, 2:00 PM
Minimum temperature: 11.0°C — Jan 20, 2025, 6:30 AM

Parametric Approach

From Site Forces to Architectural Form

Building outlines emerged from a parametric process with no predefined plan direction.

© Optimize buildings’ locations

@ Site Forces Scoring

D

Floodplain (-ve)

N

Enfrance (Program-based)

© Create a grid of points

Building’s Adjacency Scores
Building'’s Site Preferences

Low Topography (-ve)

River Proximity (Program-based)

]
RS
,\\C}\(\

Noise (-ve Service (Program-based)

O Architectural Intervention

O Building Growth Competition © Curve Fitting and Parametric Filleting

O Manual Intervention
O Parametric Lines

Corners facing Public Entrance (Increase Radius)
Corners facing another building (Increase Radius)

Floodplain and Wheat Beds

From Uncontrolled Flood to Conftrolled Experiment

5.2 Wheat Beds

The wheat beds transform the floodplain from a risk zone into a living research instrument. Each adjustable bed tests wheat under different flood
depths, while sensors send data back to the labs. Every flood becomes a controlled experiment that helps the campus measure survival, yield loss,
and resilience under real Nile conditions.

5.1 Dry and Wet Pattern

Statistics

Yearly surface-water pixels across the Nile floodplain test field ¢ 1984-2021

' 136 136

STEP-CHANGE 1
INCREASE !
1

101

Total water pixels

ZO-I I
04

1985 1990 1995 2000 2005 2010 2015 2020

Monthly surface-water presence across the Nile floodplain test field e 2017-2026

BED ID

JAN FEB MAR APR MAY JUN JuL AUG SEP! ocT NOV DEC ANNUAL MEAN

2017
2018
2019
2020

HEIGHT: +0.60M
SUBMERGENCE: |
~10cm

2021

2022

2023

2025

i

Details and Diagrams

2026

© Bed Mechanism
Screw-jack bed frame adjusts £1m.

@) Test Field vs Lab Control

When field diverges from clean-water lab, that gap is the finding.

AVERAGE SEASONAL WETNESS

DRY WET FIELD (REAL FLOOD) LAB (CLEAN-WATER)
i o
Sattelite Images . Planted tray 255 Nile Water () ciean water
(steel frame) A, Silt & Sediment
v Microbes ] Controlled Depth
Guide post - Compare B
Unscheduled Results
Screw jack @ Timing (9 Stable Conditions
t“—>
1 hosen Timi
i Base plate 8 Chosen Timing
Nov, 2021 Apr, 2020 Aug, 2018 Aug, 2017
Conclusion
The annual data shows strong and irregular variation in surface-water presence, +1 M VERTICAL RANGE
making it difficult to predict water conditions based on the year alone. However,
the monthly analysis reveals a clearer seasonal pattern, allowing wet and dry
periods to be identified more accurately. Therefore, plonnihg.should rely primarlly @ Factorial Matrix O Loop + Timeline
on monthly seasonal pattems rather than fixed annual predictions. 4 Depths * 5 Varieties * 3 Replicates Design. Lab proposes, river disposes — seed returns.
7~ N\ WATER DEPTH WHEAT VARIETIES GROWTH STAGE COHORTS
@ Flexible Seasonal Strategy @ Monthly Activity Calendar © Live Water Control (SET BY BED HEIGHT) E | (SETBY STAGGERED PLANTING DATES)
Adapt to changing flood conditions. Align actions with wetness patterns. Monitor, store, redirect, or drain Ocm o  SEEDLING
water. CONTROL m §lar“:j planted 1 Al ood Arrives
ey Prentsiieg 2
6 /r (Uncontrolled) \
Beds Test
Workflow i MR Refined Seed et » ety x Stage
Sul(:::rl:evr:ce) ::::::gauive Retu'ns Through 0 0
1. Input — 2. Process = 3. Output : ‘ R Retention Nursery O ) © 57573
Code Writer Agent o) o s & e 0 /063‘ 0
(Medium i) = § during sfem
Utlized an agent to / Submergence) ’ elongation I
write a code fo then be < >
i ted inf G | n i GRAIN FILL [ T
Floodplain Shapefile e i Goodle Statistics Graphs | . 5 v $§éj ((‘1))) 3
filling “’
Extracted the shapefile rvivors Y Sensors Collect
from the QGIS to then Different planting dates create different su se'ected 4

Real-time Data

growth stages when the flood arrives.

Top Performers

be inserted into Google
Earth Engine.

Visualized the oufput
.csv file using Microsoft X
Excel and ChatGPT.

2

GOOQIE‘ Earth Eng‘lne N = = = — — B —— — o

~—

5
It ran the code to fell
how frequent each i, i X ks 60 BEDS Building 2 Labs
pixel had water during v % { % & % & ﬂ MINIELIM Analyse & Evaluate
the period of time. ot e 100-200 TARGET 4

S

User Scenario

From Uncontrolled Flood to Controlled Experiment

Space Program Website

An Interactive Web Page showing the Space Program

Viewing Gallry / Publc Courtyard / This Interactive Space Program was made using an Excel sheet

Shared Node 1 — PV — Public Visitors

PV — Arrival Plaza/  (©) Main Arrival / Pisile Loy Exhibition Gallery Controlled Overlook Pliza Lobby / Exit X
— Arrival Plaza ain Arriva + Orientation o & (public tours, schools, H
Public Dropoff 2 s 2 60 S ? i oo and then translated into .html code web Ul
r N NS A s
_
gg:;z:‘eﬁzgigyer Auditorium / Networking Lounge / l?olicy / Data CD — Conference Delegates S p O C e P rO g rO m
CD — Conference / @ + Registration Plenary Hall Coffee node Briefing Node (F) & (officials, partners W b .T
Delegate Drop-off ] E 3 i e Sl e
= 2R 4| event attendeesrs) .
5 It Shows: Workflow
Breakout / . . .
/ Meeting Rooms TR — Trainees - Spaces with Users using it fo show the
I ﬁ’? (farmers, technicians, . .

TRR — Training :{“;_Y / ca 2 f& P:'I’:t"l‘:‘::;'cg césﬁ:iec:im:nl;ésk o Consultation Room/ certification groups) N Te fsecC T IonNs. Input Output

Wstition fBristng. 2=, Shared Nntry / Classroom Breakout / Coffee Hands-on Toolkit pickup

Registration (theory) Training Labs . ) . .
. . " ? o & & A leialoion, It Calculates: (Preliminary)
AD — Admin Entry / o o o 5 management staff) - Number of toilets needed per building. "
Staff Reception & s o —— i dasiog Hoome o o, P 9 Used LLMs fo generate Utilized LLMs to
Loy Offce luser - Management0ffces T oy Mmoo RS — Researchers - Number of H@V?ﬁ@m- the Space Program as translate  the excel
RS — Staff Amval /O o O O o @ et - Number of Parking Cars Needed. an interactive tool in sheetfs generated info YN
Research Entry Research Access Control Sample Research Labs Shared Instrument Pilot Interface / Data + Policy Staff Collaboration / s . y ° ° s . y X E . .
(PPE / Lockers) Receiving Core (C) Support Core (C5) Demo Bay Intelligence Hub (F) Write-up Pods = BU I|d|ﬂg S Adj@CéﬂClQS MOT”X. excel, yeT |T wdshn T fU”y an InTeI’GCTIVG Web HTML
m . L. 3 @® o +
n R Py - Floor-by-floor Spaces Distribution. prepared  fo  be based  pages  using
SV — Service Gate / VEIes, mal g
o O O O O o) ; H resented as front-end. .html codes.
Service Anival Service & Back-of-house Service Spine / Corridor share;JNode 6 Pilot Support Plant / Building Waste Holding / ‘gasr' zer]curlty - m n i‘e rna l Z ones A dj acenc y : p
Logistics Hub (H) Servioe Coordnation / | Back-of-house Services (1) Collection Point ack-of-house)
Pilot Support Boundary (D service side) \\\ \‘\ /
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© Research Core

Entrance Lobby
Researchers Core
Consumables Storage
Computer Lab
Research Library

VIP Policy Suite
Meeting Room
Administration
Services Core

Entrance Lobby Waiting Room

11 Storage

12 Backstage Toilets
13 Main Auditorium
VIP Waiting Room
15 Kitchen
Restaurant

(17 Auditorium Foyer

‘ 1. Public and Conference © Fublic and Conference

© Pilot and Demo

Entrance Lobby

02 Researchers Core
Changing Rooms + WCs
Grain Intake + Receiving
Raw Materials Store
Demo Storage Halll

Pilot Mill

Product Testing

Service Core

© Training and Incubation
Entrance Lobby

Classroom
Workshop Lab
Open Offices
Administration
Meeting Room

07 Staff Dining + Pantry

Kitchen
Waiting Area

© Logistics + Plant

Entrance Lobby
Central Dry Stores
Secure Store

"y
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Cleaner's Room
11 Cold Storage
12 Mechanical Plant

Waste Segregation 13 Service Core

Fire Pump Room
Central Receiving
07 Inspection Room
Transformer Room

09 Telecom + BMS Room
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Research Core Exploded Diagram

From Sample to National Decision

First Floor Plan @ Layer 4: Outer Skin

A continuous outer shell protects the scientific core while giving it a clear public identity.
Recessed glazing, perforated shading zones, and deep facade layers reduce heat gain while :
allowing controlled daylight into laboratories, workspaces, and the central atrium.

T -\ N s

/o
b

g (D) Filter )L (2) Shade JERG (3) Protect y

SN

N € Layer 3: Package F (Policy, Economics & Data Intelligence)

4 N N N

Outputs
Protocols - Standards

— O
% — O 0
] =il
(1) Interpret (2) Decide (3) Deploy O
Analyze Prioritize Recommend
Synthesize Compare Coordinatee
\_ Translate Y, \_ Select ) \_ Act Y,

Package F transforms laboratory findings into national wheat intelligence. ECconomic, market,
policy, and scientific data are combined to create scenarios, standards, reports, and
decision-support tools for farms, silos, mills, bakeries, and public institutions.

2
'

W
i) LD

Y é;*” /‘ { . "‘ #%
. 99,
[ ] w#

>~
- O
. Q
00 A
N4 g Layer 2: Package C (Research Core Laboratories) 5 _
r . _ B N S O
C1 —Yield, Genefics & Agronomy =] e e qc) O
Role: Grow more resilient wheat before harvest. b3 9 s O) 8
8 4 % i = 9
D : ‘. "y :
N = =1 =
\Key Spaces: Seed Testing - Plant Physiology - Soil and Water Analysis - Growth Chambers. ’ 5_
r . ™ O
C2 — Climate and Water Systems bl
Role: Reduce climate, salinity and irrigation risk. —
I K @ 6 B A
\Key Spaces: Irrigation and Hydraulics Labs - Salinity Testing - Soil-Water Interaction Lab - Sensor Calibration Benches. y
(
C3 — Post-Harvest, Storage & Loss
Role: Stop loss during storage, handling and transport.
=2 N
H B & % @
= N
\Key Spaces: Grain Sampling - Mini-Silo Testing - Moisture & Pest-Control Testing -

(C4 — Milling, Flour & Bread Quality
Role: Verify quality from grain to flour and bread.

S B OB OO

kKey Spaces: Flour Rheology - Test Milling - Baking Science R&D Lab - Food Safety Lab - Nutriti

-
C5 — Cenfral Lab Support
Role: Make every experiment reliable, safe and repeatable.

\Key Spaces: Instrument Rooms - Glass Wash - Autoclave - Consumables Store - Hazardous-Waste Handling.

EVIDENCE

@ Layer 1: Ground Floor

The Ground Floor is the gateway to the scienfific system. Field samples, grain lofts,
storage-failure cases, flour defects, and operational data are received here before entering
controlled laboratory environments. It combines research arrival, coordination, shared
support, and secure links fo the wider campus.

Rises from Expirement to Intelligence

0

¢ | (1) Sample Reception o 2 o/ (2 Research Commons (3 Wheat Dashboard
T7) Intake & Registeration @ Collaboration & exchange | Live & Data Insights

L!!J (4) Library + Meeting Rooms
=l=l| Knowledge & Strategy

(5) Controlled Vertical Core
Secure circulation & services

=30
d =0 «|>
=°

INPUTS

Q Layer 0: Base Model (The Complete Campus)

B2 operates as the scientific engine of Nile Wheat Nexus. It connects public communication,
pilot validation, training, logistics, and the floodplain research field intfo one controlled
field-to-decision system.

Samples - Grain Lots - Data

0 10 20 40 100

Entrance Elevation
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3D Structure

Exploded Diagram for the Structure

The building is conceived as a rational structural framework that enables flexible
planning, efficient long spans, and adaptable research environments. Reinforced
concrete cores, columns, and slabs establish a stable and serviceable base, while
the external envelope operates as a responsive environmental layer. A

. . . . . . . it s
high-performance glazed facade maximizes daylight and visual connection, while X E.% / Exhibition Hall 1 — The Loss Hall
. . . O o
the perforated outer skin filters solar exposure, reduces glare, and gives the campus OROLROE /v
v i y . . . . . . ‘. .’.‘.‘.’.‘ .Of."-'._ % ’:.o . -
a distinctive architectural identity inspired by the porous texture of wheat grain. B s,o..',-'.'...-,-.-, RO S 6 ST P S 7
| SRS | = | e e
| SR | s ; 9
o E =11 it g LI& ‘;J : E i E \\\ I 2
T i A = s ] W T, p
? s mmsel | e e oA € A . ‘
| = 1L AT 1% s < = 5 f
CORE & STRUCTURAL FLOOR INNER GLAZED EXTERNAL : : =k 7 e i —« “11 ] :
FOUNDATION FRAME SLABS - ENVELOPE PROTECTIVE SKIN ' - -; = ~ f = =
‘ | E TE i S _ |
e S = = | i
(PR K & 5 = o F s _:9: = E
oo & P 2 ' - -~ H
g [ e . 1
« Reinforced concrete « Reinforced concrete « Flat slab / post-  High-performance « Perforated GRC / metal ‘ =Sy - : S d i ' S
cores columns & beams tensioned system curtain wail panels == . I .\<
+ Shear wails for « Double-height » Long spans « Airtight & weather- » Reduces solar gain e > i
lateral resistance transfer zones * Integrated MEP tight & glare = S = ;
» Deep foundations / piles + Lateral stability distribution » Thermal & acoustic  Creates a unifying - 2 '
for Nile fioodplain soils through cores comfort identity = A=
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Reinforced Structural Low-iron Perforated Aluminum Timber High-performance Stone / | : : = - = 7
Concrete Steel Glass GRC Panel Framing Accents Insulation Local Finishes J <
Labs-to-Mission Matrix Landmark

From Research spaces to Deployable Outputs Marker that makes the campus Remembered

Concept Development
OUTPUT TYPES

2 5

PROTOCOLS STANDARDS TRAINING

LAB CLUSTERS

WD weasuRING
TRIE  war MATTERS

| | | O

DASHBOARDS POLICY

Tested methods & Performance Curricula & capacity Data products & Policy briefs & :Y’ 1. WHEAT GRAIN / HUSK (( D 2. TWO OPENING SHELLS 2 3. NILEAXS INSERTED 4. PERFORATIONS ADDED -é— 5. ILUMINATED LANDMARK ST |
operational guides benchmarks building decision tools recommendations | ' NS _QUALITY, TESTING LAB
4 } : ] —~ Sy R NG el
. . (22) NILE ‘() THRESHOLD
Grain Quality Lab L N/ \
Quality, nutrition & . ' .
grain characterization ey | Nl
Soil & Water Lab Shells abstract the husk A water line cuts through The form creates The outer shells wrap
Soil fertlllty — . . and the grain. the base. an entry gateway. and shelter.
chemistry & salinity i P . 4
'\:/ | KNOWLEDGE éf / RESILIENCE @ f % | FROM SEED TO BREAD
"y //f - v/;f’ h \{:l N / \4 74
Flood Resilience Lab i1 ;};57,3
~ Submergence tolerance, . ' . . | ff :
genetics & adaptive traits AL A Pilot Demonstration Hall
e . ' . : ) g AT - - . - Seed — Wheat — Research — Bread
f,:,r,f,m:,ﬂ,o':smmf;m e " The inner golden surface The landmark symbolizes
glows at night. adaptation and hope.

Storage & Handling Lab , -
Post-harvest, storage . . .

losses & handling

Milling & Baking Lab
Milling performance, ' ‘ ‘

flour quality & baking

Data Intelligence Lab

Data science, analytics &
decision support

Matched Flood-
Control Chambers 8 @ @

- Controlled environment
testing & simulation

. 0 $ RESEARCH
v— @ ﬁ}:J = , ; - INNOVATION
V —
v —
MISSION IMPACT — ) () 228 ) )
From lab work to Evidence-based National & Skilled people & Real-time Stronger policy &
national resilience protocols regional certified intelligence & resilient food
and food security standards capacity transparency systems . ' .
Laboratories — Grain Quality Lab
Section A-A o ,
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