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1. Introduction
by Shigeo UMEZAKI*

Abstract: As large scale computerized industrial systems such as chemical plants, factory au-
tomations and automated building construction systems has been used in many industrial fields,
a comprehensive safety measure for these systems has become great concern for industrial safety.
The specific research on ?Development of comprehensive safety control measures for production and
construction systems” is planned from 1997 to 2001 for this reason.

This research aims mainly at establishing systematic hazard evaluation methods, safety control
measures and safety validation methods for many automated and computerized industrial systems.
Following research subjects are planned in this specific research.

(1) Survey of actual conditions and specifications for industrial systems.

(2) Establishment of hazard evaluatiuon methods for chemical plants.

(3) Establishment of hazard evaluatiuon methods for large scale construction systems.
(4) Development of a human-error prediction estimator.

(5) Development of safety control system for construction robots.

(6) Development of safety control system for factory automations.

This “Second Report” deals with research subjects about (3),(4) and (5), as the “First Report”
published in 1999 described results of research subject (1).

Chapter 2 and Chapater 3 are related to the research subject (3). The porpose of Chapter 2 is
to simulate the collapse of scaffolds due to wind and to evaluate the reliability of the scaffolding
system in large scale construction systems. The new layout design of wall ties is proposed in this
study when mesh sheets or solid sheets are used.

The porpose of Chapter 3 is to propose new non-linear optimization algorithms for structual
reliability analyses in large scale construction systems. The proposed algorithms have not only .
efficiency but also superior generality, robustness and calculating capability.

Chapter 4 is related to the research subject (4). The porpose of Chapter 4 is to develop a human-
error prediction estimator for factory logistic systems, automated building construction systems.
etc. The function, structure and operation procedure for this estimator are described.

Chapter 5 and Chapater 6 are related to the research subject (5). Chapter 5 is the report of the
committee for safety control measures of construction robots held in 1999. Present safety technologies
and future research subjects are described in this report.

The porpose of Chapter 6 is to develop new safety control systems for construction robots. Safety
systems for man-machine cooperation are proposed in this study. Inherent safe actuations and a
hierarchical safety control are also proposed.
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