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Modular Design of Water-Permeable Accident Rescue Products Based on the FAST

ZHAO Fei', XU N&’
(1.Chonggqing Nanfang Translators College of SISU, Chongqing 401120, China;
2.Sichuan Academy of Fine Arts, Chongqing 401331, China)

ABSTRACT: The paper aims to put forward innovative design of mine rescue cabin to improve the rescue efficiency of
mine inrush accidents based on the design concept of self-rescue and mutual rescue of miners by analyzing the causes of
inrush accidents, miners’ psychological characteristics and coal mine roadway scenes. According to the problems existing
in the rescue process of inrush accidents and the different needs of miners, innovations were made in the modules, struc-
tures, human factors engineering, interaction and forms of rescue products for inrush accidents; modular design criteria
for FAST inrush rescue products were formulated; redefinition and functional deconstructions were made, so that miners’
independent rescue equipment could be combined with external rescue, thus solving and adapting to the mine disaster
rescue today. The FAST function tree is established to establish the principal-subordinate relationship of mine rescue
cabin function by applying the design case of mine rescue cabin. The feasibility and validity of rescue design are verified
through the rescue mode of self-rescue and mutual rescue of miners. It provides scientific ideas and theoretical basis for
the design of inrush accident rescue products, and then reduces the injury and improves the efficiency of mine disaster
rescue.
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Fig.1 Scene description of miners trapped in mines
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Fig.2 Demand analysis of water inrush
accident rescue products
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Fig.3 Function tree of water inrush accident rescue products
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Tab.1 Analysis on the feasibility of water inrush accident rescue products
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Tab.2 Form matrix of water inrush accident rescue products
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Fig.4 Functional layout of rescue cabin
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Fig.5 Module and structure layout of rescue cabin
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Fig.6 Man-machine engineering of rescue cabin
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Tab.3 Design evaluation
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Fig.7 Improved design of rescue cabin for
water inrush accident
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