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[Abstract]

The purpose of this study is to suggest that performers in the performing arts actively utilize the
loading dock and stage door when evacuating from the stage space of a performance hall in a crisis
situation. Therefore, first, we analyzed the system related to the performance hall's safety. The stage
evacuation type was classified into A, B, C, and D forms by applying the building law audience
evacuation standards. Second, statistical data were organized based on measurement data, and the
characteristics of each form were summarized. Third, the network reliability measurement method was
borrowed to evaluate the evacuation safety of the evacuation route in the stage space. We confirmed
quantitatively that the direction of the loading dock direction and stage door direction on the stage is
advantageous for evacuation. In this study, it was possible to distinguish the advantage of evacuation
according to the type of evacuation, (A(0.1274)>B(0.1228).>.C(0.0487)) with A being the most
advantageous. These results can be expected to improve the evacuation safety of the stage, and

furthermore, they are expected to be used as basic data for stage evacuation.
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I. Introduction
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II. Current Status Survey of
Performance facilities

1. Space Safety Characteristics of
Performance Facilities and Theatre
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Table 1. Comparison of Space Characteristics[7]

Risk Factor Comparison
Underground Space Performing Facility
No Natural Light Windowless Space
Under the Ground Case by Case
Closed Space Closed Space
Complex Internal Structure | Complex Internal Structure
Inexperienced Space Inexperienced Space
Fire Load is High Case by Case
Multi-Person Space for Multi-Person Space for
Unspecified Use Unspecified Use

2. Analysis on Status of Domestic Performance
Facilities
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Table 2. Scope of Facility by Theaters Class

Related Laws[8-9]
Class Seats Theaters[6] Indg(;;ﬁ;rl ii?hty Building Act
Large ~1000 164 Public-Use Facility Floor Area Less than Class 2 Neighbor-Hood
Medium 999~500 547 500mi Living Facilities
499~300 236 -
299100 223 - Floor Area 500n{ Facilities For Cultural
Small 99~ 11 or More Activities and Assembly

Table 3. Laws and Contents Related to Buildings Evacuation(Gate and Corridors Only)

Section Rules on Standards for Evacuation - Fire Protection Structures, Etc. of Buildings[10-12]
Article 10 Standards for Installation of Gate From Viewing Rooms, Etc.
Type Pull Type-Swing Door Prohibition
Count More than 2
Width More than 1.5m
Gate Total Effective Width Floor Area Every 100m - More than 0.6m Ratio Width
Article 11 Gate Installation Standard of Head Off to Outside the Building
Walking Distance Article 34, Section 1 Regulation Distance Twice or Less
Type Pull Type-Swing Door Prohibition
Count In Addition to Main Gate, Auxiliary Gate or Install
More than 2 Emergency Gates.
Article 15 Width of Corridors and Standards for Installation
Width More than 1.5m
Corridors Floor Area ofz Viewing Rooms Outside the Yiewing Room
Type - 300m or More - both Sides, Back
Floor Area of Viewing Rooms Outside The Viewing Room
- Less than 300m - Front, Back
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3. Evacuation Safety of Theater and System
Analysis Related to Evacuation Guidance
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Table 4. Scope of Facility by Theaters Class

Related Laws Content Target
Public Performance Act Notification of Escape—.ReIated Prior to the Beginning .
Article 11-5[5] of Public Performance. Audience
Post of Emergency Evacuation Plan
Act on Fire Prevention and .
Safety Control Article 36[14] Post of Emergency Evacuation Plan -
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III. Analysis of Stage Evacuation
Facility

1. Selection of Theater and Evacuation Facility
Investigation
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Fig. 1. Decision of Center in Main Stage
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2. Classification by Shape of Stage Evacuation

Table 3.9 152 Ta} A 182 AHER A
38% UM Soe vl H7 A, R AE A5E
HPEEmo 20) £ Ml 2k S0t Ueld 2R U2
sfelat 4 glon) 2y F4A gog sl girk
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Performance facilities

Affiliated Facility
e.g., exhibition room

Fig. 2. Composition of Performance
Facilities and Concept Diagram
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Table 5. Characteristics on Type of Stage Evacuation

Question 1

Is there the exit door lead to out of
the performance facility from the stage?

Question 3. - E_l Question 2.

Is there the passage lead to the outside
performance facility from the stage?
(Different directions, More than 2 exit door)

|

Fig. 3. Question for Classification of Stage Escape
Types and Procedures Diagrams

Is there the exit door lead to out of
the theater from the stage?
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Type Q-A Detail

A Q1-Yes Evacuation Direction: From Stage House to Performance Facility Outside-More than 2 Gate
Q2-Yes (Different Directions, The Audience's and the Eevacuation Route Do not Overlap)

B Q1-Yes Evacuation Direction: From Stage House to Performance Facility Outside-
Q2-No Only 1 Gate(The Audience's and the Evacuation Route do not Overlap)

c Q1-No Evacuation Direction: From Stage House to Theater Outside-More than 2 Gate
Q3-Yes (Different Directions, Does not Go Through the Auditorium)

D All-No Evacuation Direction: Only Auditorium
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Fig. 4. Type Classification of Stage Escape

3. Analysis by Shape of Stage Evacuation
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IV. Safety Assessment of Stage
Evacuation and Consideration

1. Evacuation Safety Model by Evacuation
Distance and Evacuation Obstacle
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(A) A network graph with route ; and / connected in series
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(B) A network graph with route ; and / in parallel connection

Fig. 5. Network Graph Showing Connectivity between
‘Node' and 'Link’
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2. Consideration of Evacuation Safety by Stage
Evacuation Route
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