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Future forecasting methodologies and
computational applications are applied for
developing an interactive design framework
in campus planning process. The proposed
computational design framework programs
various design rules intended for produc-
ing buildings with optimized capabilities to
adapt to their future settings and meet the
functional requirements based upon future
scenarios. The implementation of the compu-
tational framework for the future scenarios
based campus planning is introduced.
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INTRODUCTION he sianning of physical tacilies and supporting intrasirustures is based upan @ very definita commiiment, from various stakehalders, to a E
volued i

future which we hope will arrive. However, there is no certainty as to what it will actually be. Because of the time and resource: n this endeavour, it requires a better method
for envisioning and programming the most probable future setting for which to design our buildings. It has been a challenge for current decision makers in higher education to forecast vari-
ous future alternatives for the institution in order to guide them to a preferred scenario that meets the needs of tomorrow's students (Dator, 2006). Collective statements from various stake-
holders' future projections re interpretation so that an ontological decomposition of the statements will provide structural ordinance for the categorization of potential futures (Gruber,
1893). Four generic alternative fulures employed for forecasting the future scenarios of institutions or community are 1) Continued Growth, 2) Collapse, 3) Disciplined, and 4) Transforma- ‘

|

tional, The four alternative futures are to be used as axiomalic measures to forecast a preferred fulure for a given campus. Each alternative future scenario has its awn characteristics ‘
responding to various driving forces that propel the evolution of the campus (Dator, 2008). The information characterized by the driving forces in a future scenario becomes the

source for program in the planning of a future campus. It quides the application of design rules for the development of a future campus with L ! I

the help of a three-dimensional modelling application, Rhinoceros 3D, and its plug-ins. The propesed future scenarios based computational framewark is employed (o provide the conve- T L T i T
nience of experiencing and envisioning alternative fulures. This computational framewark is propelled by the dynamic comparison between 1) Future scenarios (F), and 2) Actual present

result (A) in a given time frame (Ti}

F:Future, A: Actual presentresult, T: Time frame
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SCENARIO BASED PROGRAMMING ioyare DESIGN RULES varous sesgn s are cosenvig te evoluton ofprtatypica unversity o ne nuence of civing
‘scenarios for a campus are the resuls of a number of iving forces acting as space pianning determinants. The forces. The driving forces for the various campus changes were Identified by analysing the relationship between the physical and operational elements of the umpus Tne

diiving forces that propel 2o toward s future are identiied & gvemaie, iutepant vy, ooy driving forces, along with other dimensions of higher education and universities were considered. These dimensions \nn\ude socma\ assumptions, mission, partici
ion, b of pedagogy and available resources including physical structures. The prototypical campuses are Comell University, Harvar Sanfors Univerity and riveraty 7
hese cring forces. in 2<ion e driving force possesses a pesgert effect relationship 10 the physical form of Virginia_ The design rules are applied and confirmed with the evolution of seven addiional campus designs. After the amgﬁm has been planned, the possible financial
the campus. With a future scenario provided in narative format, simplified values for popuiation, economy and resources and space requirements for various subjects (L. academic, service, housing and recreational Lnit) are determined for projected future campus. Furthermore, the
<ulture are fitered from the seven driving forces. These extracted values become the source for projecing the SeVSISHOAPA pORAT of U AN AOUS: ek §¥ il a0 ciaparesl, i dufned 1S ppvig d6AITT 1/0d- Tha HORiT TS M0 R USKTJo 400K 1) et pilafoftar o
enroiment at the physuzl e, rencl resacas shacei o P uhusly feckics depeinent ad v of developing future campus buildings, 2) configuration of the buildings with parametric changes, and 3) the arrangements of the buildings to accept a range of patential future
y emp ranslated into the floor area of potential scenarios. The design rules direct the decision making process of the future campuses, considering districts, patns, edges, nodes, and landmarks of the campus (Lynch, 160).
buiking phasis is used to function of the buildings In this paper, distrcts are uncerstood as a group of have some Paths are regarded as circulation or sireets that have different
o The s of the h as 1) academic, 2) service, 3) weight values which influence the selection of a target placeholder and sfabulding, Edgm conditions between two clusters. Edges delineate
housing 4 tecraation. The functons of the campus are prrized by the unversly emphasses emphases the configuration and ar-rangement of buildings. Nedes are forming the quads or malls of the
and from the scenarios. Finandial resouroes and the cost per square foot aiso influencs the size of it e, Larideks ere key bilkings bo atbect e (amel pecsriofler, inlencs the conlxgulaﬂcn o uldings. and cloes for their arangement. The distibufion of key
buildings (landmark or seed buildings) is observed in t four prototypical universities. It has been observed to follow

ammngs “The number buiding uncion either an infil or dispersal devel-opment pattern.

THE FLUCTUATING DISTRIBUTION
PATTERN IS RELATED TO THE
CHANGES OF CAMPUS
POPULATION AS SHOWN

The development paftem acts opposite 1o the increase and
decrease of enroiment, The dispersal of key buidings
happens when enroiment experiences 3 decreased rale,
ather than both of them decreasing simultaneously. An infil
pattern of development comes with an increase in enroiment
The infill and dispersal pakiers ar decided by the forecasted
population filered from  future scenarios. to guide the
appication of other design ules.
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transiated (Gamma etal, 1995) hal information from future Scenarios as input for projecting future altema-
tives. The projections are mainly performed within and its seripling Grassnoppar GenelcAlgo-  ofthe GstiButn has baen made wih Rnoceros <D & emsmw Gooq\a Spreadsheet, and wmmg, an open source programming
sithms are employed for guiding the evolution of the alternative oy campus dﬂslgns based upon a fitness function with various weighted ned to the parameters (IDE).

of the patterns and the rules as shown In Figure 8 (Park, 2006).
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é T % § & é % § & beginning of the University of Hawail until the year 1920, the campus saw a
= = =5 = st s of st vl and 03l scoomns cor. Tiasd
ctors generated a trend of disciplined growth. This trend shifted in the 1950s
o Soninme growth, when enroiment began to increase and Statehood
allowed for more stable and influential econommic influgnces. This trend begins fo
COLLAPSE COLLAPSE COLLAPSE COLLAPSE x reverse in 2010, towards collapse, as indicated by a slight deciine in enroment
The forecasted future fiy years ffom now anticipates a transformational and
colapse trend,
of the economy,

DISCUSSION s v ccorsrn s cocres iy

for the purpose of demonstrating the formal development of campus and are not
ety o Gccmdia ek saation of % teaut o 0 ¢y larc:s
Forecasted futures are different from actual present results. The comparison
Datwen o s il T or sefabiahing e nex scanwo, This
judgement is made by the stakehold-ers of campus development, which may be
In fetum, it encourages licipation and
input for defining the cansiraints of developmen.
The scope of our proposed framework s bl limited by the set of availabie
rns or design rules which have been extracted from the case studies of 12
universities in the US. The design of the proposed framewerk considers the
scalabilty of palterns o design rules as observed in other case studies. lis
scalabilty the extensive usage 0 cases.
y its

(AP1) with HTMLS, SV, or WebGL.
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