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Innovation in construction technologies using Value Engineering and TRIZ
Algorithm

Mohamad Jafari Fesharaki?

2 Assistant professor, Department of Engineering, Ale Taha Institute of Higher Education, Tehran, Iran, m.fesharaki@ut.ac.ir

Abstract

Value Engineering (VE) has been a formalized tool for over 50 years, aimed at Article history:
achieving cost-effectiveness in products and projects. VE is a systematic method Received: 29/02/2024
designed to improve the "value” of goods, products, and services by examining their Revised: 05/04/2024
functions. Value is defined as the ratio of function to cost, which can be increased Accepted: 24/04/2024

by enhancing functions or reducing costs. A core principle of VE is that basic
functions must be preserved and not diminished while pursuing value
improvements. This approach allows products to be designed to last only for their
expected lifetime, avoiding unnecessary costs associated with higher-grade
components, thus benefiting both manufacturers and consumers. Companies
typically use the least expensive components that meet the product's lifetime
projections to reduce costs.

TRIZ (Theory of the Solution of Inventive Problems) has been used for the last 35
years to foster technological innovation and inventive engineering. Developed by
Genrikh Altshuller in the former Soviet Union, TRIZ is a systematic methodology
that includes tools like ARIZ (Algorithm of Inventive Problems Solving), which
consists of 85 step-by-step procedures to solve complex inventive problems. TRIZ's
techniques, such as substance-field analysis and the 40 inventive principles, are
designed to systematically overcome contradictions and promote innovative
solutions.

This paper explores the integration of VE and TRIZ to enhance construction
technologies and innovation. The proposed approach uses VE's practical procedure,
the 2nd look VE Job Plan, to create solutions for technical problems and applies
TRIZ techniques to resolve any contradictions in these solutions, while retaining
their advantages. This method has been applied to improve a specific construction
technology, the Composite Steel-Deck Floor, resulting in an ideal design that avoids
cost waste and increases value during the product design and development process.
By merging VE and TRIZ, the paper demonstrates a practical and effective approach
to creating highly innovative solutions. This integrated methodology not only
addresses technical problems more efficiently but also ensures that the solutions are
cost-effective and high in value, ultimately enhancing the innovation power in
construction technologies.

Keywords
Innovation, Construction technologies, Value Engineering, ARIZ, TRIZ,
Algorithm, Steel Deck, Composite Floor
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f. QFD: Quality Function Development

0.VOC: Voice of Customer

#. SWOT (strengths, weaknesses, opportunities and threats)
v. Benchmarking

A. Pareto Analysis

4. DFA: Design For Assembly
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\-. FAST: Function Analysis System Technique
VY. Ground Rules

\Y.T-Chart

\Y. Pugh Analysis

\¥. Kepner-Tregoe

V0. LCC: Life Cycle Costing

\#. CBA: Choosing By Advantages
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\V. Stand-alone Risk-Reward Investment

\A. Implimantation Phase
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V4. Tracking Activities
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