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ABSTRACT .

On the basis of the latest achievements in design
thinking science, evaluation study, sustainable con-
struction theories and technologies, this thesis adopts
a “design research” approach to analyze the design
mechanism of sustainable construction and investi-
gates a series of problems about how to involve simul-
taneous evaluation in design generation process, and
ultimately to establishes a design methodology which
focuses on “Integration of Design Generation and E-
valuation”.

The connotation of sustainable development em-
braces three aspects, namely, “environment” , “so-
ciety” and “economy”. Under the guidance of the
sustainable development idea, construction is no lon-
ger simply the means for humans to acquire space; its
quality also cannot be judged by the single “architec-
tural” standards (including solidity, utility and aes-
thetics etc. ), but be closely connected with “ re-
source” , “future” and other microscopic develop-
ment elements.

Meanwhile , China’ s moderate economic slow-
down will make higher and more sophisticated re-
quirements on all industries; the construction indus-
try in China is facing the bottleneck of promoting the
entire professional technology level and is urgently in
need of breakthroughs in theory, method and appli-
ance and so on. The quality of construction firstly

and tightly depends on the scientific version and fore-
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sight of the step “Design”. Therefore, the answer to
“How to make better design?” directly trigger the re-
search of this thesis.

The evaluation and pursuit of “Good” are the
central topics of Axiology. Furthermore, the question
of “what is the value” has to be based on another im-
portant basis; Epistemology. According to the order
of “Epistemology—Axiology—Mthodology” in philos-
ophy, the research starts from the basis of a cognitive
system considering both reality and future in the de-
sign world.

Playing the chief role of directing in architec-
ture, methodology guides the research on design to go
from the shallower to the deeper. In this thesis, as-
sumption, model and paradigm interact with each
other and together form an integrated methodological
framework. Based on the anatomy and induction of
design practice, this thesis takes “the state of gener-
ation and evaluation intermingling and intervening
with each other” during the design process as the
basic assumption. Through theory study, investiga-
tion, interviewing, comparison analysis, empirical
test and various other methods, deconstructs a series
of problems like idea generation, process appraise-
ment, effectiveness optimization, scientific decision-
making and puts forward the theory module of “Inte-
gration Mechanism of Generation-Evaluation for Sus-
tainable Building” (IMGE™) to form the design re-

search paradigm of targeting the design process as



study object, thus ultimately establishing a sustain-
able construction design methodology system.

Research in this thesis abides by the technology
roadmap of “phenomenon analysis —problem identi-
fication —target construction —theoretical deduction
—practice feedback” , and tightly focuses on the four
issues as follows:

(1) On*Sustainability” : What does architectur-
al sustainability mean? How to set for design an ap-
propriate sustainable goal and to gradually achieve
the goal in the process?

(2)On “Generation” : How to interpret and de-
scribe the design generation process and what are the
characteristics? How are its subjectivity, ambiguity,
individualism combined with the relatively objective
goal of sustainability and integration, scientific design
requirement?

(3)On “Evaluation” : What is the foundation of
evaluation? How is the evaluation mechanism in the
design generation process implemented and how does
it support the design development? How can the post-
design evaluation be integrated in design process and
ensure the right direction of design?

(4) On“ Integration” ; How to understand the in-
teractive status of design generation and evaluation?
How do the evaluations intervene in the design
process in different phases?

With the above issues, this thesis stands on the
architect viewpoint and combines the relating back-
grounds like sustainable development, philosophy
thinking, scientific achievements; setting the con-
struction ( blue print) design process as the elemen-
tary clue, it both comprehensively and systematically
analyzes the two contained themes, “generation” and

“evaluation” , and closely connects itself with “Sus-
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tainable Performance”, and through analyzing the
homogeneous but different pair of “value” and “effi-
ciency” to establishes the “generation” and “evalua-
tion” —stressed integration and the IMGE™—cen-
tered design methodology ; and thus, this thesis pro-
vides solutions to the four issues one by one.

IMGE™ contains four execution modules, name-
ly, “Information Importation and Management Mod-
ule, IIM” | *“ Concept Generation and Development
Module, CGD ™", * Strategy Test and Optimization
Module, STO” and * Decision Making and Integra-
tion Module, DMI”. The four modules are closely re-
lated, coherent but also relatively independent with
each other. According to the thinking mode of differ-
ent modules and the objectives and requirements of
various levels, the design generation and evaluation
methods are organically integrated into one. By draw-
ing on the indicator framework and evaluation method
of the existing representative “ green building rating
system” , the expected goals of construction results
are broken down to the execution modules, and build
the convergence node between neighboring modules,
to ultimately archive the overall goal in an effective
layer-by-layer way.

As a design methodology directly targeted for
sustainability, IMGE™ is not only applied to individ-
ual operation of design projects and, more important-
ly, with the architectural design is rapidly developing
towards integration; it, as an exploratory framework
of design innovation, can create several new areas
and new issues of design research, introduce into the
traditional academic area of * Design Research” new
development efforts, and also establish a good refer-
ence to the full collaboration in future construction

design.

Sustainable architecture ; Design methodology ; Generation; Evaluation; Integration
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