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A Study on the Adequacy Evaluation of Criteria of Occupant Load Factor
in Residential Buildings
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Abstract

The purpose of this study is to grasp the effectiveness of evacuation safety design by verifying the appropriateness of
the standard of occupant load factor for residential buildings. To this end, the definition and current standard of occupant
load factor for residential buildings were analyzed, and the problems of the current standard were clarified by interviewing
professionals. In addition, changes in occupant load factor were examined by year based on statistical research, and
evaluation on the current standard 18.6 m%pers. was performed. As for evaluation methods, the need of redesigning of
evacuation capacity was investigated by using evacuation simulation. As a result of the analysis, the most serious problem
was clarification of the applicable standard for residential officetel, where the average occupant load factor was 26.1 m%
pers., which was not appropriate. However, as a result of evaluation on evacuation capacity, although there was no
difference between statistical research results and the current standard in terms of evacuation capacity, when the standard
for business facilities was applied to officetel, evacuation time doubled. Thus, this study suggests that when the current
standard is applied to residential officetel, it is necessary to separate between residential use and business use.
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Table 1. Occupant Load Factor by Countries

Occupant Load Factor (m*pers.)

No.  Accommodation

(Hotel, Dormitory, Etc.) Apartment Houses

Hotels and Dormitories: 18.6
! Board and Care, Large: 18.6 Apartment Houses:18.6

Apartment Houses: R+1
R: Number of Rooms by
Household

2 Hotels: 20 (0.05 pers./m?)

BOIOY[

3 Accommodation(Hotels): 18.6 Apartment Houses:18.6

With its Bed: Staff+beds* (person)
4 *Double bed: 2 persons
Without bed: Staff+Floor are/3 m” (person)

5 Dormitories: 4.7 Residential: 18.6
Hotel and Dormitories: 18.6

6 Board and Care, Large: 18.6 Apartment Houses: 18.6
With its bed:

7 Number of bed/Floor area
Without bed: 6.25

Living room: 16.6

Flats,

With corridor or balcony
access having fire or more
flats on each floor served by

Boarding Houses, Hostels,
Hotels, Motels, Guesthouses:

8 .
Number of bedspaces each staircase: 4.5
Dormitories: 3 - Flat not covered by the
above: 9
Tenement houses: 3
—, Bedrooms, Bunkrooms, Dormitories, Hotels, Halls and
S Wharenui, Wards in hospitals, Operating theatres and similar,
9 g .
@ Detention quarters: As number of bed spaces and staff when
é appropriate
= Horiag:
10 & Dormitories: 5

Hostel, Hotel, Motel, Guesthouse: 15

Other residential, Apartments, Maisonettes

- Gross Floor Area: 15.0

- Private roof garden/terrace of a residential unit:
non-simultaneous

- Children playground (with playground equipment): 5.0

- Common roof garden/roof terrace accessible to residents and
guests: 1.5 (Except areas covered in Annex E(Recessed area

11 LPG cylinder installations))

Student hostel, Dormitory, Old folk’s, Home, Orphanage,

Children’s home, Day-care centre, Kindergarten, Infant care,

Army camp, Detention/correction centre: Occupancy load by

functional spaces

Hotels, Holiday resorts, Boarding houses, Serviced apartments,

Convention centres, Private clubs: Occupancy load by

functional spaces

1) Installation, Maintenance, and Safety Control of Fire-Fighting System
Act, Performance-based Design, 2016 (Korea)

2) Special Act on Management of Disasters in Super high-rise buildings
and Complex buildings with underground connections, 2016 (Korea)

3) Building Act, 2016 (Korea)

4) Installation, Maintenance, and Safety Control of Fire-Fighting System
Act, Occupant calculation Standard, 2016 (Korea)

5) International Building Code, 2012 (USA)

6) NFPA 101, Life Safety Code, 2012 (USA)

7) Method of Evacuation Safety Verification, 2001 (Japan)

8) Code of Practice for Fire Safety in Buildings, 2011 (Hongkong)

9) Building Code, 2012 (New Zealand)

10) National Construction Code, 2016 (Australia)

11) Fire Code, 2013 (Singapore)
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Table 2. Professional Qualification of Respondents

Work Licenses Field activity
experience (yr)

1 20

) 19 Professional engineer
fire protection (in Korea)

3 25 Fire safety

4 s Professional engineer design
fire protection (in USA)

5 9 Fire protection engineer

6 12 .

m Professor Examiner

Table 3. Contents of Expert Interview Investigation

Classification Contents

Purpose  Review of effectiveness of occupant load factor
Method  Interview investigation
Period 2015. 12.~2016. 02. (2 months)
Respondents 7 institution
P Performance based fire safety design
1. Survey methods and necessity of Occupant load factor
- Applying method of person number to admitted
- Applying method according to using form
- If there is no standards
Contents

- Necessity

- Problem and Improvement

- Proposal of occupant load factor for building use
2. Priorities for buildings that require investigation
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Figure 2. Priority by Building Use
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Table 4. Results of Simulation (Total Evacuation Time)

Classification Case 1 Case 2 Case 3
Occupant load
factor (m*pers.) 18.6 26.1 93
Total evacuation A 285 2 38 e

time(minsec)
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