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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.



Industrial RevolutionIndustrial Revolution

Transforming the 
societal perspective 

Manual labor and 
animal power

Machine-based 
manufacturing system

Architecture vs. Engineering

Industrial RevolutionIndustrial RevolutionIndustrial RevolutionIndustrial RevolutionIndustrial Revolution
1760 AD1760 AD

• Massive technological and economic changes.

• New inventions and new machines.

• The advent of new energy sources.

• The introduction of the factory system.

• Huge developments in communication and

transportation means.

2 Paths



Great Chicago Fire, October 8th, 1871 Map of Chicago, highlighting the area destroyed by the fire 



Chicago School of 
Architecture

Home insurance building, 1885

Daniel Burnham Louis Sullivan William Le Baron 
Jenney



Auditorium Building, Chicago, 1889

Monadnock Building, Chicago, 1891
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BACKGROUND OF 
VISUAL TRAINING

Walter Peterhans

Visual Training was founded by Walter Peterhans c. 1940 as one 
of the pillars of Mies van der Rohe’s educational program at IIT 
alongside courses in planning and construction.

Currently, 8-10 Visual Training exercises are offered across three

Visual Training exhibit, 19441

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

1  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 
Beaux-Arts School until Mies came out of 
nowhere and changed our lives”

The Tall Buildings: The effects of Scale





Studio works



Studio works



Studio works



Studio works



Onterie CenterStudio work



One magnificent mileStudio work



John Hancock Center Studio work



Sears/Willis TowerStudio work





How about Architecture as a 
profession?

Dilemma of Today





"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 "Patxi" Mangado



Architectural Education 
& the Future ???



Electrical

Mechanical

Civil & 
Structural

Manufactures

Environmental

Need for a Collaborative 
approach in Architectural 

EducationManufactures

Site requirements

Architectural practice engages 
multidisciplinary teams of professionals

Architectural Education also should encourage this 
engagement with a multidisciplinary faculty (from 

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

Education



Research

Teaching Practice

Research

Teaching Practice

intertwined segregated 



TYPES AND PURPOSE OF THE 
ARCHITECTURAL RESEARCH?

• Qualitative Research.
• Correlational Research.
• Experimental Research. Architectural Research Topic• Experimental Research.
• Simulation Research.
• Case study/mixed

Research.
• History and Theory.

Architectural Research Topic 
(The Built Environment)





Energy Performance and Analysis 
Dong-Hwan Ko, PhD

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

i ■---.-•iiiii;I 

The-s1s research 

enestration
- .

- - J...__ - -

llllllll'-1!11111111111

Tall Building Form Generation 
Sang Min Park., PIID 

Illinois Institute of Technology 
Professors: Robert J. Krawczyk and Mahjoub Elnimeiri
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Identification of the barriers to the BIPV 
design process as applied to curtain wall

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



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



Development of Form Finding of Tensile Structures: 
Architectural Approach
Hiroki Tamai͕ Wh�

Wrofessor Dahũoub �lnimeiri



Development of Form Finding of Tensile Structures: 
Architectural Approach
,iroki damai͕ Wh� 
Wrofessor Dahũoub �lnimeiri



PROPOSED PROCESS



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

(A) Material Selection Strategies

(B) Material Selection Process

Stage (1) Performance Criteria

Priorities: highlighted

Ahmed Ali Hassan, PhD, 
Professor Mahjoub Elnimeiri

Database 
sources

Architect
Chemical 
Engineer

Structural 
Engineer

Mechanical 
Engineer

Ahmed Ali Hassan, 
PhD, IIT, 2016



By: Kristin JonesBy: Kristin Jones
2016



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



eeciplus -engineer s International
112'3 N Wafer St, Suite 3 02 
Mi1lwaukee, WI, 53202 

www.eeciplus.com 
lnfo@eeciplus.com

Dr. Mahjoub Elnimeiri, President

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



Dubai Sport Counsel Stadium

Location : Jumairah, Dubai, UAE
Year : 2013
Architect : Zaha Hadid Architects
Scope : Structural Design



MRM Residential

MRM Reslldentllall

I
MINA RASH!ID 

Dulbam UAE.. 2016 to present 

Aire hitect: A.lliance Are hitec�ure 



Re,1,evant Experiience Kamel Family Tower Complex 

Kamel Fammliy T 1owe1r Complex 

Jeddalh, IKi ng,oo m of Saudi Arabia

20113 to present

Amhitect: Tvs design, Atla ia, GA 



IRe,levant Expeiriie,noe CBE Tower 

CBElower 

.2011-2012 Addis, Ababa, Hhiopia 

Design Built pint venture 

Design & Archi!ecilllre bu realll (DAR) 

GC: ASCON 

A 48 story office tower in the heal'it ,o,f Addr5 Ababa 



IRe,levant Experiie,noe

Tower29 

Dt11ba i UA E. 2007

A1rchitec:t: Tvs oosign, Atlanta GA 



ARCHITECTURAL RESEARCH AND THE BUILT ENVIRONMENT
IIT - COLLEGE OF ARCHITECTURE - PROFESSOR MAHJOUB ELNIMEIRI - PhD / DIRECTOR PhD PROGRAM / 1997 - 2012

Dr. Mahjoub M. Elnimeiri
Professor and Founder of PhD in Architecture Program College of Architecture, Illinois Institute of 
Technology, Tel: + 1 312 567 3990 Fax: +13125676816
Email:elnimeiri@iit.edu



� &UHDWLQJ QHZ NQRZOHGJH� � 1HLO $UPVWURQJ

� 7R VHH ZKDW HYHU\ERG\ HOVH KDV VHHQ� DQG WR WKLQN ZKDW QRERG\ HOVH KDV WKRXJKW� � $OEHUW 6]HQW�
*\RUJ\L

� 8QGHU QRUPDO FRQGLWLRQV WKH UHVHDUFK VFLHQWLVW LV QRW DQ LQQRYDWRU EXW D VROYHU RI SX]]OHV�
DQG WKH SX]]OHV XSRQ ZKLFK KH FRQFHQWUDWHV DUH MXVW WKRVH ZKLFK KH EHOLHYHV FDQ EH ERWK
VWDWHG DQG VROYHG ZLWKLQ WKH H[LVWLQJ VFLHQWLILF WUDGLWLRQ� � 7KRPDV .XKQ

� )RXU WKLQJV� EUDLQV ZLWK ZKLFK WR WKLQN� H\HV ZLWK ZKLFK WR VHH� PDFKLQHV ZLWK ZKLFK WR PHDVXUH
DQG� IRXUWK� PRQH\� � $OEHUW 6]HQW�*\RUJ\L

� &RS\ IURP RQH� LW
V SODJLDULVP� FRS\ IURP WZR� LW
V UHVHDUFK� � :LOVRQ 0L]QHU

:+$7 ,6 5(6($5&+ "
DEFINED BY SCIENTISTS, PHILOSOPHERS, AND A PLAYWRIGHTER



� 5HVHDUFK EDVHG�
ZLWK HPSKDVLV LQ DSSOLFDWLRQ UDWKHU WKDQ WKHRU\ «

� 7HFKQRORJ\ EDVHG�
ZLWK HPSKDVLV LQ FROODERUDWLRQ DQG WHDP ZRUN «

:+$7 ,6 7+( 3K' 352*5$0�
COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO, IL.



� 7UDGLWLRQ DQG KLVWRU\ RI WKH FROOHJH

� &KLFDJR DQG LWV UHVRXUFHV

� ,QWHJUDWLRQ EHWZHHQ DFDGHPLD DQG SUDFWLFH

:+< 3K' 352*5$0 $7 ,,7�
COLLEGE OF ARCHITECTURE - ILLINOIS INSTITUTE OF TECHNOLOGY, CHICAGO



Emphasizing close interaction with:

- Practice …
- Other academic disciplines … 

- Professional community …

WHAT IS COLLABORATIVE WORK ?
“If I have seen further than others, it is by standing upon the shoulders of giants.” Issac Newton
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Farr Associates Architecture and Urban Design

/RFDWLRQ� ��� 1RUWK 6DFUDPHQWR %OYG� &KLFDJR� ,/
2ZQHU� &KLFDJR 'HSDUWPHQW RI (QYLURQPHQW
'HVLJQHG E\� )DUU $VVRFLDWHV $UFKLWHFWXUH DQG 8UEDQ 'HVLJQ 7\SH� 
��VWRU\ &RPPHUFLDO 2IILFH� ,QGXVWULDO� $VVHPEO\� 2WKHU $UHD�
������ VT�IW� ������Pì�
5DWLQJ� 8�6� *UHHQ %XLOGLQJ &RXQFLO /(('�1&� Y����/HYHO� 3ODWLQXP

&&*7 0($685(0(17 	 9(5,),&$7,21 678'<�
'HSDUWPHQW RI (QYLURQPHQW ² ��� 1RUWK 6DFUDPHQWR %RXOHYDUG� &KLFDJR� ,/� 
8�6�$�



� 6RODU 3RZHU� 6RODU 3DQHOV

� 'D\OLJKW &RQWURO

� 5DLQ :DWHU &ROOHFWLRQ IRU ,UULJDWLRQ�
&LVWHUQV

� 5HF\FOHG %XLOGLQJ 0DWHULDO

� 6PDUW /LJKWLQJ

� *UHHQ 5RRI

� *HRWKHUPDO ([FKDQJH 6\VWHP

Solar Panels

Green Roof

Cisterns

Smart Lighting

Ground Pumps

&&*7 	 3/$7,180 /((' &(57,),&$7,21� �
DESIGNED BY USING THE HIGHEST STANDARDS OF GREEN TECHNOLOGY



$/�*+85$,5 81,9(56,7<� &$0386 352-(&7 �
6+(,.+ =$<(' 52$'� '8%$, ² 81,7(' $5$% (0,5$76 ² $/ *+85$,5 *5283 121�352),7 ,167,787,21



3K' 352*5$0 � 678'(176 5(6($5&+ :25. (;$03/(6�
%5$6,/� &+,1$� (*<37� +81*$5<� ,1',$� ,5$1� -25'$1� .8:$,7� 1,*(5,$� 0(;,&2� 6$8', $5$%,$� 6�287+ .25($� 68'$1� 7$,:$1� 7+$,/$1'� 785.(<� 8�6�$�� 9,(71$0 



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 Ability 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?

o Expertise
o Insights
o New visions
o Capability to carry out those above
o Ability to challenge to building codes based on 

scientific knowledge, new technology or new 
reported researches



)250 ),1',1* 2) 7(16,/( 6758&785(6�
+,52., 7$0$, � 3K' ² &2//(*( 2) $5&+,7(&785( ² ,//,12,6 ,167,787( 2) 7(&+12/2*< ² $'9,625� 0$+-28% (/1,0(,5, 

3K\VLFDO 0RGHO $SSURDFK 7KHRUHWLFDO $SSURDFK &RPSXWDWLRQDO $SSURDFK 
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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. 



.(1 <($1* � $5&+,7(&7 � 3K'�
'2&725$7( ,1 (&2/2*,&$/ '(6,*1 )520 &$0%5,'*( 81,9(56,7<� 8�.�



5(6($5&+ 	 %8,/7 (19,5210(17�
PAST, PRESENT AND FUTURE PROBLEMS AND OPPORTUNITIES
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