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“Learn from yesterday,
live for today, hope for tomorrow.
The important thing is not to stop questioning.”




Master Builder
(Art + Engineering)

The Master Builder & Physicist
(mechanikoi) Isidore

Construction finished in less than 6 years
while it took nearly a century for
medieval builders to construct the Notre
Dame cathedral in Paris.



Transforming the Manual labor and Machine-based
societal perspective animal power manufacturing system

&8 Industrial Revolution
1760 AD
» Massive technological and economic changes.
* New inventions and new machines.
* The advent of new energy sources.

* The introduction of the factory system.

Architecture vs. Engineering
* Huge developments in communication and

transportation means.

2 Paths
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Chicago School of
Architecture

Daniel Burnham  Louis Sullivan William Le Baron
Jenney



Auditorium Building, Chicago, 1889



TLLINOIS INSTITUTE OF TECHHOLOGY

TECHNOLOGY CENTER OF TOMORROW



BACKGROUND OF
VISUAL TRAINING

Visual Training was founded by Walter Peterhans c. 1940 as one
of the pillars of Mies van der Rohe’s educational program at II'T
alongside courses in planning and construction.

Walter Peterhans

Currently, 8-10 Visual Training exercises are offered across three
semesters, in Visual Training I, II, and III (ARCH 331, 332, 333).

Visual Training exhibit, 1944!

! Image from Howard Dearstyne, 1944, “Basic Teaching of Architecture.”



Images courtesy of IIT Architecture, photos by Hedrich Blessing.



Myron Goldsmith and Mies

“I was another local boy at a third rate The Tall Buildings: The effects of Scale
Beaux-Arts School until Mies came out of
nowhere and changed our lives”
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HIGH-RISE AN G-SPAN RESEARCH
AT ILLINOIS INS E OF TECHNOLOGY

The Legacy of Myron SSlsmith and David C. Sharpe




Studio works



Studio works



Studio works



Studio works
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Studio work Onterie Center



Studio work One magnificent mile



Studio work John Hancock Center



Studio work Sears/Willis Tower






structural engineering

Defimiion eof STRACTURAL ENGINEERING
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mechanical engineering

Definition of MECHANCAL ENGINETRING
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dentist -

Definiticn of DENTIST
Merriam-
Webster
Dilemma of Today

How about Architecture as a
profession?
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"Architecture is really difficult. I realized that only very recently. It's like music. You can
enjoy it but — to know it — it's a different story." - Diana Agrest in nprEd

“Architecture is expected to carry too much weight in many cases.” - Patricia Patkau
in Globe and Mail

""Architecture is a kind of urban ballet." - Aaron Betsky in New York Times

""Architecture is a history of style written by the victors." - Herbert Muschamp in New York
Times

""Architecture is not always synonymous with building." - Francisco "Patx1" Mangado



Architectural Education
& the Future ???



Need for a Collaborative
approach in Architectural

Education
Site requirements
{sl:ch‘ite-ctural practice engage's Architectural Education also should encourage this
multidisciplinary teams of professionals engagement with a multidisciplinary faculty (from

engineering, science, business, law, psychology, etc...)



Research

]

segregated intertwined



TYPES AND PURPOSE OF THE
ARCHITECTURAL RESEARCH?

* Qualitative Research.

* Correlational Research.

* Experimental Research.

* Simulation Research.

* Case study/mixed
Research.

* History and Theory.

Architectural Research Topic
(The Built Environment)



Incorporating Structure of Tall Buildings
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Energy Performance and Analysis
Dong-Hwan Ko, PhD

lllinois Institute of Technology
Professors: Raymond J. Clark, Varkie Thomas & Mahjoub Elnimeiri

Thes!s research

Tall Building Form Generation
Sang Min Park., PIID

lllinois Institute of Technology
Professors: Robert). Krawczyk and Mahjoub Elnimeiri

Quiskde Grometries
Norbor ol Angles
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Space Efficiency in Mixed-Use High-Rise Building

Dr. Hyeong-ill Kim,

Determine the relationships of parameters in related with
space efficiency in multi-use building

|
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Identification of the barriers to the BIPV
design process as applied to curtain wall

Qequivalency of PV curtain
wiall systems to the traditional
curtain wall without PV

EEEEESEEEEOEEREDEEE EEEIsEENEREE RS

o rracrkon [hic i Al

Architectural Design
Process

O as a building material



A Parametric Study of the Interlocking of Stack Effect Ventilation with Building Thermal
Mass in Commercial Building

STACK EFFECT VENTILATION
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Summer: Night Ventilation Winter: Passive Solar




Development of Form Finding of Tensile Structures:
Architectural Approach

Hiroki Tamai, PhD

Professor Mahjoub Elnimeiri

2. Form of Equilibrium

LI, I | U | Dt

3. Stabilization and Prestressing 4. Geometric Non-linearity and
Computational Structural Analysis



Development of Form Finding of Tensile Structures:
Architectural Approach

Hiroki Tamai, PhD
Professor Mahjoub Elnimeiri
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Facts & Motivations (Problem Description)

Part (3) Material Selection (B) Material Selection Process
(A) Material Selection Strategies

(B) Material Selection Process
Stage (1) Performance Criteria

Priorities: highlighted

Database
sources

Chemical Structural Mechanical
Engineer Architect Engineer Engineer

Ahmed Ali Hassan,
PhD, IIT, 2016




Wind Tunnel Testing
HYU Seoul, Korea 2010

Video Conference Lectures
2006 to present




Currently writing 2 books:
1) Visual approach of Structure (Text book)
2) Structure and Form of Tall buildings.




Dr. Mahjoub Elnimeiri, President

“We capitalize on our ability to think the problem
through from its inception to its realization."

o
eeciplus -engineers International www.eeciplus.com e e CIO u S

112'3 N Wafer St, Suite 302 Info@eeciplus.com
Millwaukee, WI, 53202
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Dubai Sport Counsel Stadium

Location : Jumairah, Dubai, UAE

Year : 2013
Architect : Zaha Hadid Architects
Scope : Structural Design

eecjolus
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MRM Resldentlal
MINA RASHID

Dubai UAE. 2016 to present
Architect: Alliance Architecture

MRM Residential e CiOlUS



Relevant Experience

Kamel Family Tower Complex
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Kamel Famlily Tower Complex
Jeddah, Kingdom of Saudi Arabia

2013 to present

Architect: Tvs design, Atla ta, GA

eecjolus




Relevant Experience

CBE Tower

CBE Tower
2011-2012 Addis Ababa, Ethiopia

Design Built jeint venture

Design & Architecture bureau (DAR)

GC: ASCON

A 48 story office tower in the heart of Addis Ababa

eecjolus

==




Tower 29
Dubai UAE. 2007
Architect: Tvs design, Atlanta GA

Relevant Experience Tower 29 eeC|3|US




Dr. Mahjoub M. Elnimeiri
Professor and Founder of PhD in Architecture Program College of Architecture, lllinois Institute of

Technology, Tel: +1 312 567 3990 Fax: +13125676816
Email:elnimeiri@iit.edu

ARCHITECTURAL RESEARCH AND THE BUILT ENVIRONMENT

IIT - COLLEGE OF ARCHITECTURE - PROFESSOR MAHJOUB ELNIMEIRI - PhD / DIRECTOR PhD PROGRAM / 1997 - 2012



WHAT IS RESEARCH ?

DEFINED BY SCIENTISTS, PHILOSOPHERS, AND A PLAYWRIGHTER

Creating new knowledge. - Neil Armstrong

To see what everybody else has seen, and to think what nobody else has thought. - A/bert Szent-

Gyorgyi
Under normal conditions the research scientist is not an innovator but a solver of puzzles,
and the puzzles upon which he concentrates are just those which he believes can be both

stated and solved within the existing scientific tradition. - 7homas Kuhn

Four things: brains with which to think, eyes with which to see, machines with which to measure
and, fourth, money. - A/bert Szent-Gyorqgyi

Copy from one, it's plagiarism; copy from two, it's research. - Wilson Mizner



WHAT IS THE PhD PROGRAM:

COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO, IL.

Research based:
with emphasis in application rather than theory ...

Technology based:
with emphasis in collaboration and team work ...



WHY PhD PROGRAM AT IIT:

COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO

Tradition and history of the college
Chicago and its resources

Integration between academia and practice



WHAT IS COLLABORATIVE WORK ?

“If | have seen further than others, it is by standing upon the shoulders of giants.” Issac Newton

N
= x_ R

L .
Emphasizing close interaction with:

- Practice ...
- Other academic disciplines ...
- Professional community ...



CCGT MEASUREMENT & VERIFICATION STUDY:

Department of Environment - 445 North Sacramento Boulevard, Chicago, IL,
U.S.A.

Location: 445 North Sacramento Blvd, Chicago, IL

Owner: Chicago Department of Environment

Designed by: Farr Associates Architecture and Urban Design Type:
2-story Commercial Office, Industrial, Assembly, Other Area:
40,000 sq.ft. (3,720m?)

Rating: U.S. Green Building Council LEED-NC, v1.0-Level: Platinum



CCGT & PLATINUM LEED CERTIFICATION: :

DESIGNED BY USING THE HIGHEST STANDARDS OF GREEN TECHNOLOGY

- Solar Power: Solar Panels

- Daylight Control

- Rain Water Collection for Irrigation:
Cisterns

- Recycled Building Material

- Smart Lighting
- Green Roof

- Geothermal Exchange System

Cisterns




AL-GHURAIR UNIVERSITY- CAMPUS PROJECT :

SHEIKH ZAYED ROAD, DUBAI - UNITED ARAB EMIRATS - AL GHURAIR GROUP NON-PROFIT INSTITUTION
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PhD PROGRAM - STUDENTS RESEARCH WORK EXAMPLES:

BRASIL, CHINA, EGYPT, HUNGARY, INDIA, IRAN, JORDAN, KUWAIT, NIGERIA, MEXICO, SAUDI ARABIA, S.OUTH KOREA, SUDAN, TAIWAN, THAILAND, TURKEY, U.S.A,, VIETNAM




What do you look for in PhD?

O To be an expert in a specialized research field?

O To be more knowledgeable in cutting edge technology
or design approach?

O To be a teacher/architect/engineer with new visions?



What is expected in a PhD degree?

O Teaching and research ability in your major discipline
O Abillity to tackle any general problem

O Insight to understand and apply cutting edge ideas,
concepts, technologies, science in your field

O Interdisciplinary research skill



What is your value in practice?

Expertise

Insights

New visions

Capability to carry out those above

O O O O O

Ability to challenge to building codes based on
scientific knowledge, new technology or new

reported researches



FORM FINDING OF TENSILE STRUCTURES:

HIROKI TAMAI - PhD — COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY - ADVISOR: MAHJOUB ELNIMEIRI

Physical Model Approach Theoretical Approach Computational Approach
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URBAN HEAT ISLAND EFFECT, URBAN MORPHOLOGY & BUILDING ENERGY

PRAVIN BHIWAPURKAR - COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO, IL., USA - ADVISORS: PETER LAND & RAY CLARK - FALL
2007
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Suburban Diow ntown

Suburban Residenial Urban
Commercial Residential




STUDIES ON THE GEOMETRICAL PROPERTIES OF COURTYARD HOUSE FORM

CONSIDERING NATURAL VENTILATION IN HOT- DRY REGIONS - TALLAL A SAEED - PhD CANDIDATE - IIT - ADVISORS - PROF. MAHJOUB ELNIMEIRI + R. CLARK - MARCH
2007

This study investigates the thermal effects of the courtyard geometry.

The study provides a new look to the research on this area by considering
different ventilation scenarios in hot dry areas. The study also questions the
basis of thermal performance evaluation for traditional housing types.



KEN YEANG / ARCHITECT + PhD:

DOCTORATE IN ECOLOGICAL DESIGN FROM CAMBRIDGE UNIVERSITY, U.K.

METHIN R, T A TR ATIE
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RESEARCH & BUILT ENVIRONMENT:

PAST, PRESENT AND FUTURE PROBLEMS AND OPPORTUNITIES
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