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   “Meeting the needs of the present generation without com-    
    promising the ability of future generations to meet their needs.”
      Harlem Brundtland

WHY ? 



   “Meeting the needs of the present generation without com-    
    promising the ability of future generations to meet their needs.”
      Harlem Brundtland

HOW PRUDENT DO WE USE OUR FINITE MATERIALS ?

è RESOURCES, EMISSIONS, POLLUTION

è ORIGIN + MANUFACTURE OF BUILDING MATERIALS
è EMBODIED ENERGY
è TRANSPORTATION
è CONSTRUCTION OF THE BUILDING
è USE / MAINTENANCE OF THE BUILDING
è LIFE CYCLE ESTIMATE
è RECYCLING, REUSE OPTIONS
è DEMOLITION OF THE BUILDING



® SUSTAINABILITY:  (“MAKING CHOICES”) … ENERGY

® 38 % OF PRIMARY ENERGY IS 
CONSUMED IN BUILDINGS.

® 48 % WOULD BE ACCOUNTED IF
ENERGY USED IN PRODUCTION + 

TRANSPORTATION OF BUILDING 

MATERIALS IS INCLUDED !

® OVER THE NEXT 20 YEARS: U.S.A. 
WILL ADD CA.22 MIO. BUILDINGS, 
WHICH WILL CONSUME ENERGY: 
HEATING AND COOLING REQUIRE-
MENTS ARE HIGHLY DEPENDENT
 ON QUALITY OF BUILDING 
SKINS.



® SUSTAINABILITY:  RECYCLING / GARBAGE

® BY THE YEAR 2035, 
2/3 OF THE BUILT EN-
VIRONMENT IN THE 
U.S. WILL BE EITHER 
NEW OR RENOVATED.

® RECYCLING POTENTIAL: 
-MATERIAL SEPARABILITY
-MATERIAL HOMOGENITY   
-COMPOSITE SEPARABILITY   
-LOW MATERIAL DIVERSITY  
-MATERIAL IDENTIFICATION 
-RECOVERY/REUSE/MODUL.

® PUBLIC SECTOR MUST 
OFFER MASSIVE SUP-
PORT FOR RECYCLING, 
EVEN IN BORDERLINE 
CASES, TO AVOID ENVI-
RONMENTAL BURDENS 
IN THE FUTURE.



® SUSTAINABILITY: LONGEVITY

3rd International Architecture Symposium, Pontresina, Switzerland 2000 

Hans Kollhoff, Germany:
“ The real question is, which 
structures will still be around 
75 years from now. Just look 
at the works of Jean Nouvel; 
in five years time they’ll be 
ready for pulling down!”

Jean Nouvel, France:
“ Whoever builds with bricks
and inserts little windows 
must be very limited upstairs!”



®  THE ESSENCE :

CREATING AN

‘ARCHITECTURAL EXPERIENCE’   DEPENDS ON

COMPLEX KNOW-HOW:
 
TECHNICAL REALIZATION COMPETENCIES, STRUCT-

URAL COMPOSITION AND INTEGRATION SKILLS
 

ARE ESSENTIAL TO CREATE GOOD DESIGN !



Buildings and the Environment



Buildings and the Environment

https://coolhunting.com/culture/ren-ris-bees-wax-sculptures/



Current Global 
Energy Consumption Pattern

country population 
relative to world 

population

total energy 
consumption

county GDP relative to 
world GDP

source: International Energy Agency (IEA) Statistics Division 2006



Projected Global Energy 
Consumption Pattern

source: International Energy Agency (IEA) Statistics Division 2006
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U.S Energy Use: Buildings
In the United States, buildings account for:
• 38% of total energy use and 76 % of electricity consumption
• 30% of greenhouse gas emissions
• 30% of raw materials use
• 30% of waste output 
• 12% of potable water consumption

Source: U.S. Green Building Council



Sustainable buildings in both operation and construction must:
• Use Less energy
• Consume fewer resources
• Cause less pollution of the air, water and soil
• Reduce waste
• Discourage wasteful land development
• Contribute to the protection of natural environments and ecosystems
• Provide healthier interiors
• Minimize adverse social impacts

Sustainability



CPG Architects
School of Art, Design and Media at 
Nanyang Technological University, Singapore





®  EXAMPLES – VERNACULAR ARCHITECTURE:



®  ADAPTATION DIAGRAMS - EXAMPLES:



®  OPERATIONAL DIAGRAMS - EXAMPLES:





https://www.google.com/maps/place/P.S.+62+The+Kathleen+Grimm+School+for+Leadership+a
nd+Sustainability/@40.5414217,-

74.2186406,3a,122y,90t/data=!3m8!1e2!3m6!1zaHR0cHM6Ly93d3cuc29tLmNvbS9GSUxFLzE5N
zQyL3BzNjJfNjgweDUxMF9zb20uanBnP3c9NjgwJmg9NTEwJm09ZQ!2e7!3e27!6s%2F%2Flh5.goo

gleusercontent.com%2Fproxy%2FpzON69yXYBllDrbQ244CVsMMzc-6cuJ-o34zKnRRFnkJIuFT-
VIxWrmHNS5zzKodTuWEi8wiWUNvXHMotz-mflq_oEmAv2tt3iyRcZwad8_aRDM9aOEXEvYQS-

j3Bel1vLN6Rwtjucv80NOFA7e1QiTTO77lwgA%3Dw114-h86-k-
no!7i680!8i510!4m5!3m4!1s0x0:0xed0903ac1b4290e3!8m2!3d40.541428!4d-74.2189899#

P.S.62 KATHLEEN GRIMM SCHOOL, Richmond -Net Zero Energy School, SOM



®  ADAPTATION - EXAMPLES:

Vilhelm Wohlert, Bohr House throughout the seasons, 1957



Sustainable Building Materials

• Building sustainability requires access to 
information about the environmental impacts of 
the materials used in construction.

• Extraction of non-renewable resources/recycled or rapidly 
renewable materials

• Energy required to ship/produced locally
• Material containing toxic ingredients/non toxic



Sustainable Building Materials
i.e.: Metal production – displacement of soil

ORE EXTRACTION : DISPLACEMENT OF SOIL

IRON ORE:   1: 15
BAUXITE:   1:   5
ZINC:    1: 27
SILVER:    1: 7,500
GOLD/PLATINUM: 1: 350,000





The Materials Life Cycle

Athena Sustainable Materials Institute
http://www.athenasmi.org



Embodied Energy

• Embodied energy  =  the sum of energy inputs to make a 
product

• Extraction of raw materials
• Transportation to a factory
• Manufacture of product / components
• Assembly of product / system
• Transportation to site / point of sale
• Installation / construction
• Maintenance
• Replacement
• Disposal / re-purposing / recycling
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Leadership in Energy and Environmental Design (LEED)
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The Centre for Interactive Research on Sustainability Perkins+Will 
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• If a builder builds a house for someone, and does 
not construct it properly, and the house which is 
built, falls in and kills its owner, then that builder 
shall be put to death. (Hammurabi’s Code of Laws, 
ca. 1780 BC)

Hammurabi’s Code of Laws
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Building types  different uses 
  different loads
  different spans
  different fire ratings
  different thermal needs
  different acoustical needs
  different life spans – reuse, recycle
  different context – physical, cultural, historical, economic

  costs: materials, labor, environmental, social

Materials  enhance sustainability
  energy use & output
  local extraction, production, distribution, usage
  economics of material: local extraction, use, production, transportation, 
             distribution, construction methods, maintenance, reuse

  
  
  

A designer’s choices are frequently constrained by 
regulations intended to protect public safety and welfare 



• Idea
• Engage either directly or through a hired construction manager, the services of 

building design professionals 

The Guggenheim Museum, Bilbao, Spain, Architect Frank Gehry



Zoning Ordinances

• Regulate land use
• Land coverage by buildings
• Set back from adjacent property lines
• parking spaces provided 
• total floor area (F.A.R.) - floor area divide by lot area
• Height of the building

• Bonuses due to plazas, community spaces
• Transfer air rights

• Districts/Use (i.e. residential, commercial, manufacturing)





A client has a lot in a zoning district that allows a 2.0 FAR. It is 
200 feet wide by 350 deep.  
• Determine the maximum allowable floor area that can be 

built on that site? 
• If only 25% of the site can be covered with the footprint of 

the building, how many floors will the building be? 

FAR =  floor area (FA) 
lot area (LA)

2 =  floor area 
200ft x 350ft 

(70.000 ft2)

Floor area= 140.000ft2 

Total Lot Area= 70.000 ft2 25% of Total Lot Area= 17.500 ft2

# of floors= 140.000 ft2/ 17.500 ft2  # of floors= 8





Set backs



Air rights!
Development Rights (Air rights): Development rights generally refer to the 
maximum amount of floor area permissible on a zoning lot. When the actual 
built floor area is less than the maximum permitted floor area, the difference 
is referred to as “unused development rights.”





Building Codes:

• Regulate building activity 
• Building codes protect public health and safety by setting 

minimum standards for:
• construction quality
• structural integrity
• durability
• livability
• accessibility
• fire safety

• In the US, the International Building Code (IBC) is the 
predominant model code.



Codes Focuses:

• Building Occupancy Classification
• Building heights and areas
• Materials/finishes
• Foundation, wall and roof construction
• Fire protection systems
• Elevators and Escalators
• Already existing structures
• Means of Egress



Means of Egress
One important aspect to consider in any architectural design 
is how the building will function during emergency scenarios 
such as fires. 

• a clear
• continuous
• safe way

• more than one means of egress 

in most occupancies no point in a floor plan should be more than 75 feet 
from an exit.





Exit Stairway
every door inside the building has to open in 
the direction of emergency travel. 

Exterior doors must open outwards, to 
allow people to leave the building easily.

Increasing occupant load 
frequently means increasing
the number and/or size of 
emergency exits
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Occupancy Classifications 

Assembly A1
• Theaters 
• Movie Theaters
• Symphony and Concert Halls
• Television and Radio Studios admitting 
      an audience

Assembly uses, usually with fixed seating, 
intended for the production and viewing
of the performing arts or motion pictures



Assembly A2
• Restaurants 
• Banquet Halls 
• Night Clubs 
• Taverns and bars 

Assembly uses intended for food and/or drink consumption



Assembly A3

• Amusement Arcades
• Art Galleries
• Bowling Alleys
• Community Halls
• Courtrooms
• Dance Halls
• Exhibition Halls
• Gymnasiums
• Indoor swimming pools
• Indoor tennis courts
• Lecture Halls
• Libraries
• Museums 

Assembly uses intended for worship, recreation or amusement and other 
assembly uses 



Assembly A4

• Arenas
• Skating Rinks
• Swimming Pools
• Tennis Courts

Assembly uses intended for viewing of indoor sporting events and activities with 
spectator seating



Assembly A5

• Stadiums 
• Bleachers
• Amusement Park 
• Structures

Assembly uses intended for participation in or viewing outdoor activities



Residential R1

• Hotels
• Motels 
• Transient Boarding Houses 

Residential occupancies containing sleeping units where the occupants are primarily 
transient



Residential R2

• Apartments Houses 
• Dormitories
• Fraternities 
• Live-Work Complexes
• Convents and Monasteries
• Non-transient Hotels
• Motels and Boarding
• Houses 

Residential occupancies containing sleeping units or more than two dwelling 
units where the occupants are primarily permanent



Residential R3

• One- and Two-Family Houses
• Buildings Containing One of Two 

Dwelling Units 
• Adult Day-Care Facilities

Residential occupancies where the occupants are primarily permanent and not 
classified as R-1, R-2, or Institutional.



Institutional I1

• Group Homes 
• Alcohol and Drug Centers Halfway 

Houses
• Assisted Living and Congregate 

Care Facilities

Buildings housing on a 24-hour basis more than 16 persons who – because of age, 
mental disability or other reasons – live in a supervised residential environment



Institutional I3

• Jails 
• Prisons 
• Reformatories
• Correctional, Detention and 

Prerelease Centers

Buildings inhabited by more than 5 persons who are under 
restraint or security



Educational E

• Elementary 
• Schools
• Secondary Schools
• High Schools

Buildings used by 6 or more persons at any one time for educational 
purposes through the 12th grade



Business B

• Office Towers 
• Banks
• Barber and Beauty Shops
• Car Washes
• Civil Administration
• Laboratories
• Outpatient Clinic and 
• Care Facilities
• Printshops 

Buildings used for office, professional, or service-type transactions, 
including storage of records and accounts



Mercantile M

• Retail Stores 
• Department Stores

Buildings used for the display and sale of merchandise, involving stocks 
of goods and merchandise incidental to such purposes and accessible to the 
public



Construction Types

NON-COMBUSTIBLECOMBUSTIBLE
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- Each Type has an “A” and a “B” sub-category
 - “A” has increased fire protection requirements



IBC: Construction Type, Occupancy Group, Fire Ratings









Codes

• Energy Codes (standards for energy efficiency)

• Windows, heating and cooling systems, 
    enclosing walls and roofs

• Health Codes (sanitation in public facilities)

• Swimming pools, food service operations, schools and 
     health care facilities

• Fire Codes 
• Egress pathways, fire protection systems, emergency power
     and other

• Electrical and Mechanical Codes 
• Electrical, plumbing, heating and cooling







ADA Standards for Accessible Design
Buildings have to be accessible to 

every occupant





People in wheelchairs need more space 
for maneuvering than people walking 



M Museum, Leuven, Belgium
Stephene Beel Architects

1:12 slope is the maximum for wheelchair-accessible 

ramps, and a 3-foot minimum clearance is required





Doors





Building Team / “Value Chain”



Construction Project Delivery Methods



Construction Project Delivery Methods



Construction Scheduling – Gantt Chart 



Gantt Chart
Overall picture of a project schedule



Collaboration among team members
Building Information Modeling (BIM)
The computerized, three-dimensional modeling of building systems  
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