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Abstract

Recently quality accident of construction engineering happened frequent-
ly, resulted in momentous economic and personnel losses, hrought terrible so-
ciety influence. Although there are many influencing factors, the main indis-
pensable factors are that feasibility study is insufficient and decision-making is
fault . Therefore the urgent problems 1o be settled are how to avoid engineering
quality accident and improve economic benefit. This dissertation outspreaded
research deeply at this point, mainly achieved such worka as followings.

(1) Brought forward the tentative plan of perfecting the feasibility study,
designed the general model of this dissertation according to scarcity of feasibil-
ity study. Introduced the innovative concepts of evaluation of safety and dura-
bility of engineering, the concepts of evaluation of investment benefit based on
safety and dumability of engineering, the concepts of reasonable profit-to-in-
vestment ratio. Synthetically raised the application and design of the multi-ob-
jective optimization and decision-making model during the stage of investment
and decision-making, and discussed the composing of safety and durahility of
engineering, the significance of evaluation, the influence upon invesiment be-
nefit, the necessity of the multi-objective optimization and decision-making,
and the applicability of DEA model .

(2} Introducing stmctural reliability and physical life as composing index
in order to evaluale safety and durability of engineering of construction
projects. Studied influential factors of structural quality and physical life of
different degree buildings, established examining index of structural quality
and structural physical life, and based on this point, built up evaluation index
system of safety and durability of engineering.

(3) Advanced the method that by using of calculating main member reli-
ability of physical life to predicting system reliability and physical life, Ap-



proximately deduced the formula and the reliability range of structural reli-
ability when the engineering reached the goal physical life by utilizing math-
ematical model. Finally defined the quantitative relation between the structural
reliability and the goal physical life.

(4) Pt forward te two methods for evaluating safety and durability of en-
gineering. Set up comprehensive evaluation model under ideal state by using
AHP methads and Fuzzy Evaluation methods. Raised evaluation the procedure
and principle of comparison approach of engineering safety and durability of
projects by using the theory of Fuzzy Mathematics. Combining with engineer-
ing living case with evaluation model of ¥uzzy Mathematics, achieved quantifi-
cation evaluation of safety and durability of planning engineering projects.

(5) Deeply studied the main factors that reflected project investment and
benefit, analyzed theirs examining index, built up the index system and math-
ematics model for investment and benefit of consiruction projecis based on
safety and durability of engineering. Advanced the concept of reasonable
profit-to-investment ratio based on analyzes and comparison index that can re-
flect the ratio of investment and benefit discussed the effect factors and com-
posing of profit-to-investment ratio. Finally established its reasonable value
range, adjusted evaluation standard of feasibility study, and verified by the
post-evaluation.

(6) Analyzed the main influential factors and principle how to selecl the
reasonable investment scale of construction projects, introduced methods cal-
culating the reasonable scale. Based on the frame of investment and decision-
making system at present, integrally analyzed the relutionship amang scale,
engineering cuality, physical life, investment and benefit of construction
prijects.,

(7) Raised multi-objective optimization and decision — making model in
order to overcome the disadvaniages of simple decision - making, and applied
the method of Data Envelopment Analysis { DEA) to evaluate the relative effi-
ciency of projects and gave the optimal orders of construction projects, there-

fore provided the reference for decision — makers.



Keywords: construction projects; safety and durability of engineering;
invesiment benefit; evaluation; optmization
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