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Compliance statement

“AlA Knowledge” is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this program
will be reported to AIA/CES for AIA members. Certificates of Completion for both AIA
members and non-AlA members are available upon request.

This program is registered with AIA/CES for continuing professional education. As such, it
does not include content that may be deemed or construed to be an approval or
endorsement by the AIA of any material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the
conclusion of this presentation.
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Stephen Kieran James Timberlake

Extracts from Seven Years of the Dhaka Design-Research Lab
at the University of Pennsylvania School of Design
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31%

Percentage decrease in the cumulative
area of water bodies in Dhaka between
1975 and 2003

32%

Percentage decrease in wetlands and low-
lands in Dhaka between 1975 and 2003

39%

Percentage decrease in vegetation in
Dhaka between 1975 and 2003

29%

Percentage decrease in cultivated land in
Dhaka between 1975 and 2003

290%

Percentage increase in built-up land in
Dhaka between 1975 and 2003

145%

Percentage increase in filled-in land in
Dhaka between 1975 and 2003

868 m?

Estimated area of lowland and wetland
filled by one sand barge crew in one day

S60 /ft?

Cost in US dollars per square foot of land
in prime residential districts of Dhaka

$32.30/ft?

Cost in US dollars per square foot of land
in New York City

1988;1998; 2004

Years when Dhaka experienced severe,
monsoon-induced flooding

627; 644; 410 km?

Area of flood water per year during
these years

10

Years required to build an embankment to
protect Dhaka's western edge from flood

1988-1998

4.38m

Height by which the water level is
expected to increase in Dhaka due to sea
level rise in the Bay of Bengal by 2050

9.4m

Height of the embankment wall in meters

10.4m

Height of the embankment wall needed
to secure the city during a flood event
after 2050

2001

Year that Dhaka passed the Urban Water
Body Protection Law to preserve the
natural drainage channels from infill

1.23% /year

Rate of wetland loss per year
between 1988 and 1999

5.67%/year

Rate of wetland loss per year between
2000 and 2005

2002

Year that Bangladesh imposed a nation-
wide ban on plastic shopping bags to
reduce the clogging of the city's drainage
infrastructure and embankment floodgates

510

Percentage increase in jute yield following
the ban on plastic shopping bags

1,080,000tons

Amount of jute produced in 2012

3,800,000,000

Number of sustainable shopping bags
made from 1.08 million tons of jute

2

Bangladesh's current global position as an
exporter and producer of jute
NUMBER ONE: INDIA
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RIVERS AND SEDIMENT IN BANGLADESH

Bangladesh was formed at the mouth of this river system, where sediment
was deposited to form an extremely low topography with vulnerable shifting
land. The minimal change in elevation across the area of the deltaic basin
creates floodplains for enormous amounts of seasonal rainfall.

Bay Of Bengal

Sediment discharged at the mouth of the mega-delta River density in Bangladesh
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FLOODPLAINS IN BANGLADESH

Massive rainfall, runoff from the Himalayas and the entire Ganges-
Brahmaputra river basin, and cyclone-driven tidal surges combine
with the extremely low geographic elevation of the country to put
eighty percent of the country at risk of being inundated at some
point during the annual monsoon and cyclone seasons.

Areas affected by floods and tidal surge
I Scvere-moderate river flood

P Low river flood

[/ Flash flood
P Moderate tidal surge

I Severe tidal surge

km |

o

20" 40

80’

— =

Bay of Bengal
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Rural-Urban Migration Urbanization in Bangladesh, 1901-2020

« Total Population 947 West Bengal as part of Pakistan gains indenendence from Britain
B Urban Populati on 1971 Apr 25, The country of Bangladesh is established.
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Graphic: PKM
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Challenges to Urban Growth

Location of Slums in Dhaka Metropolitan Area

“In Dhaka, slums occupied 5.1
percent of the city’s total land
area but accomodated 37.4
percent of the population”

37.4%
5- 1 % of the Population
of Dhaka’s
land area
are slums
| o,

L 62.6%

Jand areé of the Population

are non-slums

B Slum Cluster
Water SOU I'Ces . Data: Centre for Urban Studies, 2005.

Image Data: Centre for Urban Studies, 2005

Graphira: APF
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CHALLENGES IN BANGLADESH: POTABLE WATER

Dhaka Water Sources

River/ Canal Pond
2.30% 0,32%
Yifal|
4.27%

Tube Weall

38.52%

source: 'Census of Slum Aneas 1997

Homes which are not connected to the water supply spend 19%
of household income for water.

Once connected peaple only pay 1-2% of household income for water,

Source: 'http A e asiandew baniks org'
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HOW DOES DHAKA GROW IN THE FUTURE?

N\

1600 1750 1850
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THE RUNAWAY BESTSELLER

~ THE SYMPTOMS OF FUTURE SHOCK ARE WITH
US NOW. THIS BOOK CAN HELP
US SURVIVE OUR COLLISION WITH TOMORROW.

TROOK -

Y6700 % $1.95 k A BANTAM




‘FAST FORECASTS FOR 2050’

Most of the fish stocks that existed in 2015 are now extinct.

5 billion of the world's projected 9.7 billion people now live in water-stressed areas.

6 million people now die per year from complications with air pollution.

Neurotechnologies enable users to interact with their environment and other people by thought alone.
6.3 billion people will live in cities.

Robotics are involved in 50% of all construction projects in the US.

Coffee becomes a luxury due to climate change and the loss of suitable farming land
Skyscrapers (an arcology) that function as cities are built to address growing populations
Athabasca Glacier disappears by losing 5 metres per year since 2015

China's "South-to-North Water Transfer Project" is fully built

Share of global car sales taken by autonomous vehicles equals 90 per cent
(Moore's Law) Calculations per second, per $1,000, equals 10723 (equal to all human brain power globally)
Average number of connected devices, per person, is 25

Al affects 4 out of 5 households in the US - assisting, doing, making

Worst case forecasted rise in global temperatures, above pre-industrial levels, is 2.5 degrees Celsius
Forecasted rise in global temperatures, above pre-industrial levels, is 2 degrees Celsius
Optimistic forecasted rise in global temperatures, above pre-industrial levels, is 1.89 degrees Celsius

Courtesy of Quantumrun Forecasting
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What is our agency?












How do we build sturdy and
comfortable homes quickly?

l[deal Choice Homes

Philadelphia, PA + Ahmedabad, Pune & Mumbai, India
2011 - Ongoing
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How do we measure
environmental impact?

ally

Worldwide
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K. Simonen, Life Cycle Assessment, 2014

t greenhouse
gasses (GHGs). “ S and N enter 9
soil and atr_nosphere S+N S and N leach o Agricultural, urban,
through acid rain and nutrients (Ca, K, Mg) and industrial runoff

urban/industrial runoff /\ from soil and water adds excess nutrients (N
® + P) to water systems

g Excess nutrients cause
spike in plant growth (algae,
bacteria, etc.)

w3, 200

N+P
/‘1—

o oSS, &
9 solL - b
pollutants enter food :
stream -
nutient leaching leaves 9 WATER ST~
soil less productive, removal of Ca [N —
threatens earthworm limits shell & bone
i tion, | t . .
populations z:;ﬁzg :ﬂncofaald?isﬁ g New plant population consumes all available

oxygen, creating dead (hypoxic) zones and

& mollusc populations . . .
pop causing other species to flee or die

GLOBAL WARMING ACIDIFICATION EUTROPHICATION

R 9 Sut?light caulses " Type Example Unit
alocarbons to release chlorine
\
atoms which break down ozone e

\
-~ N (2]
molecules
/ ‘\\% //‘\\\ acerbating effects Non- Coal combustion for M)

stratospheric ozone Renewable Energy electricity

warm inversion layer

9 +sun « coolair ™ /\ . Crude oil as material input
Depleted ozone layer allows : g Material M)

¢ i
UVB radition to reach surface, to p|aStIC
causes skin cancer, eye damage,
reduction of plankton, crop loss,
etc.

e Y

o Halr spray’ \_-' PRI S D ‘-_..__“.:_:..:,._ .
refrigerants, etc. emit

= Renewable Energy Bio-fuel M)

halocarbons (CFCs, freons, Material Wood burned in a furnace M)
halons) into stratosphere

OZONE DEPLETION SMOG PRIMARY ENERGY DEMAND
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How do we balance
physical, financial, political
and functional systems in a
framework for the future?

Rice Integrated Campus Planning







Rice Campus Historical Growth
Built Space + Student Population

7,000,000 -+
6,000,000 -
5,000,000 -

4,000,000 -

STUDENT POPULATION
(GRADUATE + UNDERGRADUATE)*

3,000,000 -~

+ 2.4%

6484 AVERAGE
+3.1% GROWTH RATE
PER YEAR

+ 4.6%
AVERAGE
GROWTH RATE
PER YEAR

5,862,016

M

+1.2%
- 1.6% +1.4% 1,508
+122.6%
1,021 + 0.6%

2,000,000 - +7.3%

77 2006 RICE VISION PLAN
+ 4.0%

000000 +13.7% INCREASE UNDERGRADUATE
BUILT S:I;/CE (GSF) 240 0.0% ENROLLMENT BY 30% IN THE NEXT DECADE

AlA PROJECT DELIVERY SYMPOSIUM

2012 -
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Land Supply and Use Pressures Administrative Decision Drivers

Buildings Institutional and Academic Ambitions
Infrastructure Needs, Opportunities, and Problem Solving
Circulation and Vehicular Parking Resources and Constraints

Open and Recreation Space Campus Character

Stormwater Management Regulations

Risk Management

Flexibility
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Base Case



What are the spatial and
temporal dynamics of
urban open space?

Searcning Across Months










A Changed Perspective



TRADITIONAL WORK PLAN | |
Cost estimating at end of phase results in value engineering and redesign effort

i i i IS e
| I I ®
| 1 | .'
| | ! o?
. | . o
| 1 | "
. | o®
| 1 | .
I | o®
1 1 -'.'. |
| 1 . |
: 1 "' |
| 1 ,..
. o
T al” /\_..,
contractors '.-“ —
a® -
pre-design schematic design construction construction post
design development documentation administration occupancy
INTEGRATED WORK PLAN
Cost modeling to inform design results in target value design
| : | AT | |
2 |
g -
I =Y
]
]
]
]
contractors »
conceptualization/criteria design detailed design/implementation construction post
administration occupancy

KNOWLEDGE HOLDERS OVER TIME TYPICAL VERSUS IPD PROCESS
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DESIGN BID BUILD ' BI.G BANG
Pointelist

New Science Building at University of Toronto KT Innovations
TBD .
Campus Planning Quer
WATERFALL ; B Query

KT Innovations

Tall
CONSTRUCTION MANAGER ' KT |ynnovations
AS AGENT - AT RISK - |deal Choice Homes
KT India
FASTC University of Washington Student Housing AGILE SCRUM

AECOM WG Clark
lowa State University Innovation Center Harvard Lowell House
JE Dunn Consigli

EARLY CONTRACTOR INVOLVEMENT

UCSB Henley Hall
Sundt

New York University 181 Mercer
Turner

Roast
KT Innovations

PARTIAL DESIGN BUILD

UCSF Minnesota Street Housing
Skanska

DESIGN BUILD '

University of Washington Student Housing, Oak Hall
TBD

INTEGRATED PROJECT DELIVERY '

Brown University Engineering and Research Center
Shawmut




Inclusivity and Diversity
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Thinking Broadly
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KIERANTIMBERLAKE KTMS ISO 9001-2015 CERTIFIED PROCESS
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KIERANTIMBERLAKE [INTEGRATED MODEL
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An Expanded View



The duration of a project is...
36 months

PRE SCHEMATIC DESIGN CONSTRUCTION CONSTRUCTION
DESIGN DESIGN DEVELOPMENT DOCUMENTATION ADMINISTRATION
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...dwarfed by that of an existing building...
10, 25, 50 years?

EXISTING BUILDING PD  SD cD BD CA



...and if we are optimists, future occupancy.
25, 50, 100 years?

EXISTING HISTORY PD SD DD CD BD CA FUTURE OCCUPANCY




No project exists In isolation.

6 projects of varying states of completion

EXISTING HISTORY PD SD DD CD BD CA FUTURE OCCUPANCY
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An Expanded Horizon



An Expanded Scope



An Expanded Scale
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