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A Study on the Improvement of the Refuge safety area in High-rise Buildings Type

o] A (Byung-Hyun Lee)', ] 72 3] (Kyung-Hee Lee)”

‘HA};HaL—r AZgsky} hekel, ‘Rt el n A=k}

Gmduate Course, Department of Architectural engineering, Pusan National University, Pusan, 46287, Korea

2Department of Architectural engineering, Pusan National University, Pusan, 46287, Korea

(Received June 1, 2016, revision received June 24, 2016, Accepted: June 27, 2016)

Abstract The purpose of this study was to improve the refuge safety area in the high-rise building type. Each simulation

was conducted to evaluate the performance of three types in improving the refuge safety area. Targeting the first 63 floors
(no refuge safety area), secondly, to target up to the 30" floor (refuge safety area on the 30" floor, 47" floor) specified
in domestic laws, and finally, the 20" floor (evacuation safety area on the 20" floor, 4" floor) were considered as targets.
Through this analysis, the following results were obtained : The floor for the refuge safety area through simulations showed
that the evacuation time is low. It is necessary to improve the floor for the refuge safety area by using the characteristics
of the domestic fire fighting vehicle. The first floor for the refuge safety area from the ground floor differs according to
the distance and height of the building floor. However, in the case of a business facility it is 15F, and in the case of apartment

housing, it is 20F.

Key words Business facility(%] A1), Apartment housmg(j'“
safety area(¥] et -9), Simulation(A] & €]

t Corresponding author, E-mail: samlgh@pusan.ac.kr

1. M B

-7t FYol A BHiE 2 % Zﬂ%%% shA)
o] wh= 31, yto] of# g AW &% H )
A& Pﬂﬂr A Z27)e 7%}8} A &)
O Ax7F FA43%] gujEo] tiE A= Qg
ﬂ“éﬂ 6H9} et FEe] Ak s 7t whAy st
£

il rlo offe rot 2

Aol E4(Table 1) 7FAES

TrYe Ao AMES 9T o flo] wEke Y
2 7AEEo|y, JlAEo] ggoRE EAsHHA R
to} zhetol®l g ow FAE o] WAl A EAte]
7374134—% TAs7] 419 A4 S E PA s A
ZHIT) ok, Algely Bevt skl 9 oA
24—% A5 2 AdolA HE %o JM
S = %E%ﬂ Ak ? el QEAL L Z
2 F3ruich zﬂrZH ohr°1 w5 =
oEA 2 A}%% 71719 ZetaE e e A E
A2 g SE bl whEoh ek g 2 A
2 AMgEE 497t 30} 111?'1; Ul

=
=

)

&), High-rise Buildings(%1.% 715 &), Refuge

Arzgle] AlFzA o7t Bkste] ShajAlol Al
AEEA 4 FsAol won, YEIL BaTES
dEste welel e dgow Qs vk
7} FEER g gl ik

FUe 3% ol ES A4, A EYHE F
A AnE oz Tl bk dhdTel(ul
2)% A48 49, 0 agel gon” 2u% A%
2o] 9% USRS A wAe 54w
2 foz sansle son”

231% ABN Ao A o] gse] A4 &
o1 ks T S gl B, wokah 9 o)
FE0] o188 5 iz Al kA 7L ko]
A Fod AT AR ardel e Al 1)
23 0] 7t 46~52 m(T AL, 201590 21S 7r
shul 232 A%zl wdedTelo] ga ugo] 2
2% Aow Aufd

O,

¢

(© SAREK



Table 1 Fire

physical properties of high-rise buildings

Vertical
distribution of
space

The faster rate of fire spread to upper floors
Smoke control is difficult

Stack effect occurs

Building a pressure difference occurs
between the lower and the upper

Access to the
upper floors

Firefighting difficulties
Firefighters access difficult
Duration of the approaching flames
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Table 2 Refuge safety areas related provisions
Division Grounds Contents
Article 34 of the 1. Installing more than Qne ppint f.()r.each of up to 30 floors from
. o ground level to the high-rise buildings
Domestic Building Code Act @, @ . o
. 2. Install gave 1 point from the layer within the upper and lower five
Section . . . . o
floors corresponding to 1/2 of stories on high-rise buildings
. . . Passive, and recommended that.
National Fire Protection . . .
. .. However, if you never lacks a certain fire-related equipment
American Association . N
NFPA 101 7.2.12 mandatory evacuation area of temporary disability laws through the
- ADA(Americans with Disabilities Act)
Canadian Institute of 1. Do not installna. separate shelter space' . o
. . proposes to utilize the space of the existing building and that
Canada Construction Technology . . . . g .
(elevator lobbies, landings, between the, high-rise building bridge,
(Internal Report No. 843)
apartment balcony such as a replaced by a space
1. In the public buildings that exceed the height of 100 m per 15-floor
People’s Republic of mid-tier installation is recommended evacuation
China national 2. Minimum standards for the area to evacuate floor 1 m’/5 people.
China standard-high-rise civil building Must use an entire floor, the facility can be installed with respect
design fire protection code to the area portion
GB 50045-95 6.1.13 3. The evacuation must be based on a separate floor evacuation stairs
of the upper and lower floors
ASEC Journal of Architectural All buildings over 25 layers must be installed in the evacuation floor
Hong Kong

Engineering 2001. Vol. 7 at intervals of between 20 and 25 floors.
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Table 3 Application-specific laws and regulations relating
to the comparative evacuation

Division Apartment housing Business facility
Door way more than 0.9 m more than 0.9 m
Stair and
landing more than 1.2 m more than 1.2 m
space
1.2 m 1.2 m
Corridor (1.8 m, Both sides (1.5 m, Both sides

of the living room) of the living room)

Two or more at least Three floor or higher

The ngmber 300 m’ and more than
of direct 2
stairs (or less per floor, 400 m
except 4G) 2 or more
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Fig. 1 Apartment housing plan view of the reference floor.
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Fig. 2 Business facility plan view of the reference floor.
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Table 4 Input data

Division Apartment housing  Business facility
Door way 0.9 m 0.9 m
Stair 1.2 m, 1EA 1.2 m, 2EA
Number of 10 people per floor 130 people per floor
people (630 people) (8,190 people)
People

1
commuters ) office staff2 )

characteristics

1) Adult male 50%, Adult Women 40%, children 10%.
2) Adult male 60%, Adult Women 40%.
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Fig. 4 Business facility layout reference floor people.
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Table 5 Apartment housing simulation results

Evacuated time  CASE(1) CASE(2) CASE(@3)
(minutes) (people) (people) (people)

5 157 493 511
10 331 630 630(8)
15 504
20 615 (8) means
25 629 8 minutes
30 630
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Table 6 Business facility simulation results

Evacuated time  CASE(1) CASE(2) CASE(3)
(minutes) (people) (people) (people)

5 592 1784 1763
10 1130 3412 3369
15 1674 4924 5007
20 2211 6109 6474
25 2741 6973 7504
30 3281 7585 8190
35 3815 7931

40 4355 8190

45 4891

50 5434

55 5968

60 6506

65 7046

70 7486

75 7817

80 8119

85 8190
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