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Abstract: This paper explores the application of the "normal-seismic-combination" concept in urban
emergency shelters to address the issue of lacking functional lavatories after earthquakes and to reduce
resource waste in the construction of specialized emergency lavatories. It further delves into future
trends of lavatories in urban emergency shelters, providing relevant design insights and development
directions for researchers. Through a detailed analysis of crowd flow, activity duration, and demo-
graphic composition in post-earthquake urban emergency shelters, this paper identifies the needs of the

affected population for emergency lavatories. Building upon this foundation, it constructs an emergen-
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cy lavatory design framework that aligns with the needs of the public from four aspects: emergency

planning and configuration, internal space, enclosure structure, and underground structure. Introduc-

ing the concept of "normal-seismic-combination" into lavatory design helps reduce the materials re-

quired for post-earthquake emergency lavatories while catering to diverse user needs. This concept of-

fers a novel approach and serves as a crucial guideline in the design process, providing new ideas for

the construction and development of future emergency shelters and facilities.

Keywords: normal-seismic-combination; emergency shelters and facilities; emergency lavatories; de-

sign methods
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Fig.1 Logical model of emergency lavatory use problem
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Table 1 Daily visitor flow survey of Xiaogang Park in 2008
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Fig.2 Comparison of pedestrian flow in Guangzhou Xiao-

gang Park between normal and post-earthquake periods
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Table 2 Average daily visiting hours of tourists in various parks in Guangzhou
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Table 3 Classification and duration of earthquake emer-

gency shelters
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Fig.3 Comparison of the length of time spent in parks

between normal and post-earthquake groups in

Guangzhou City
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Fig.5 Emergency lavatory user division
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Table 9 Rapid expansion of emergency lavatory space
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