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ABSTRACT

ABSTRACT

Keywords: Nursing homes and welfare institutions for the elderly, waiting
for rescue space

In the past six years, there have been six major fire accidents in
nursing homes and welfare institutions for the elderly. A total of about
36 people died unfortunately. The fire safety issues of long-term care
institutions have to be taken seriously.

In order to strengthen the disaster prevention and evacuation and
public safety performance of long-term care institutions, the Building
Research Institute of the Ministry of the Interior carried out related
research and counseling work on fire prevention and evacuation of long-term
care institutions, and published the "Reference Manual on Fire and Refuge
Safety Improvement of Residential Photographic Service Institutions" in
2017 . The Construction Department and the Fire Department of the Ministry
of the Interior successively revised relevant provisions after 2012 . To
strengthen the fire safety of buildings used by long-term care institutions.
The Executive Yuan also approved the "Promotion Plan for Strengthening the
Public Safety of Long-Term Care Institutions" in December 2017. The
improvement measures include the setting of waiting space for rescue and
review of the organization’s fire prevention zoning and escape line
improvement: the study of feasible supporting measures for waiting space
for rescue.

To cooperate with the aforementioned improvement measures, inorder
to strengthen the organization’ s improvement of public safety facilities
and equipment, and effectively increase the security environment of the
organization, the Construction Department of the Ministry of the Interior

held a meeting on December 18, 2018 to review the public safety regulations
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of long-term care institutions for building regulations. According to the
Article 99-1 of the Construction Code: "Institutions and schools in the
building use group F-2. Nursing homes, postnatal care mechanism, elderly
welfare institutions and residential of mental rehabilitation institution
in the building use groups F-1 or H-1. Except for the refuge floor, each
floor shall be divided into two or more divisions by walls and fire
prevention equipment with a fire aging effect of more than one hour, and
each division shall be connected to a safety ladder by a corridor or to
different safety ladders. ... "to discuss. The provision stipulates that
the participating experts, scholars, and representatives of the agency
think that there is a meaning of providing on-floor waiting space for rescue.
The construction of a building with a license may not comply with this
requirement.

Therefore, according to the conclusions of the above meeting,
considering the former legal buildings for long-term care institution of
the original legal building that had obtained the construction license
before January 1, 2013, 1t is the "Measures for Improving the Fire
Prevention and Evacuation Facilities and Fire Equipment of the Original
Legal Building" Scope, and Article 99-1 of the Architectural Rules and
Regulations on Building Design and Construction has been issued on May 3,
2007 and has been implemented since January 1, 2013. This study will focus
on existing legal buildings for long-term care institutions that cannot
be improved Research on alternative improvement methods in accordance with
Article 99-1 of the Architectural Design and Construction Code of
Architectural Technical Rules for specific amendments to Shanghai

Development Improvement Methods
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I 20.14 I 048567 I 76.85 I 086457 I 067620 I 0.69502 I 180498 I 335.03 I 60.90 I 105719 B
Bl




e

RFEEERE X GRS RS kT R LN 2 R

3. R303 85 5 42 X
(1) ##E 240

B Buds E=8(EcR 55
’ﬁﬁ%ﬁﬁ#’dﬁ%#m
‘%zﬁmm&a ‘«"FEJJHE#&%E_ ’W‘ ‘ EEHHRER ‘ ‘ &ﬁ#k@’m’m
(m?) (m) (MI/m?) (m?*/min) (m) (m)
| 26.7 | 2.5 | 240 | [ | 0 | 0 | 0
R B E M (R RBILALE)
‘éﬂiﬁkﬂuiﬁiﬁi&b&nﬁ%&“ﬁET%%E AR SE ‘ GREZES H EREGEE H EY- 3 ‘
(m) (m) (m) (m) (m) (m?)
I 0 I 1.305 | 3 | 3 | 0 | &0
AL YE S EUEE H
zﬂ:a’}ﬁm‘ kanEiifiH T Hg%agHﬁ»&%zﬂm‘ ’ﬁﬁﬂ&%zﬁ}i‘ ﬁﬁﬂﬁ%zttﬁ%” R
(sec) Ontog (kg/s/kW'3/m*3) (T (kW/m/K) (kg/m?) &KIkgK) || kI/kg/K) 7%,
I 0.0001 I 0.038 I 0.076 I 30 I 151 I 2200 I 088 I 1.0
o FT = i% =
s (s) ’ﬁ(min)"#_ﬁﬁtﬁQ"ﬂi}ﬁﬁmsuﬁﬁm‘kﬁﬁme"ﬂ&@fils”EEH%EZH FHEAEW ||i§&ﬁﬂ”i§&ﬁfios| B
I 1426 I 073767 I 7463 Io.ssels I 067795 I 060505 Il.80495 I 525.64 I 5921 I 1.06259 5
Ff
(2) ##E 480
B gwEE =R =
-5 BeAT SR AR A
EEBNAEE | FTHRILRGE |[TRHERT ‘f{@ﬁﬁ%ﬁ H BEPFEREE |2 E0ES | AHETRE
(m?) (m) (MI/m?) (m*/min) (m) (m)
I 267 I 25 I 480 I W= | 0 I 0 |
hBEREGH (FRRBRAELSE)
‘aéﬁszﬁuiﬁm&mﬁ%&”&iﬂ’&%& hERE ‘ HIEEERS H hEAEEE H B ‘
(m) (m) (m) (m) (m) (m?)
| 0 | 1.305 | 3 | 06 | 10 | 60
ALYS SRR B
€+§ﬁrﬁrﬁ‘ XEARLE THEE | [eREE ﬁﬁ-ﬁzﬁ#%ﬁ ’ETEH&&_*Z.EE ’?ﬁaﬁ&um EE e
(sec) ‘ Oart 0z H (kg H (C) ‘ (kW/m/K) (kg/m?) ‘ (I/ke/K) H WK | 2%
| 0.0001 | 0.091 | 0.076 | 30 | 151 | 2200 | 038 | L0
HHER 3%
‘ #H(s) Hﬁ(min)"ﬁﬁcﬁfl|‘iﬁi)ﬁ$msH%§ﬁdH§$me||i§)§3}EZsHQB%EZH BHEAEW ||i§z§>§l§T||&)§§;‘ias| B
I 3412 I 056867 I 105.37 I 0.06047 I DET002 I 069503 |1.80497 I 7520 I 6746 I 103682 5
Ff
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Z o WEHRERTE

ML LSRR &

Ro)- R 1
id name |active time(s) | jam time total(s) | level jam time | finish time(s) | distance (m)
0 1 13.175 1.35 1.35 659.275 14.583
1 2 402.525 193.125 193.125 502.8 292.924
2 3 391.725 195.825 195.825 491.8 271.462
3 4 16.15 1.9 1.9 614.85 16.14
4 5 12.1 1.275 1.275 600.3 12.799
5 16 13.075 1.225 1.225 539.525 15.682
6 17 11.5 0.675 0.675 532.05 15.01
7 18 12.15 0.775 0.775 523.425 13.165
8 19 11.5 1.45 1.45 563.1 12.09
9 20 0 0 0 600 1.37
10 21 0 0 0 600 0
11 22 0 0 0 600 0
12 23 0 0 0 600 1.276
13 24 11.775 3.25 3.25 594.925 9.335
14 25 16.3 5.825 5.825 590.05 9.078

Fbl- R 2
Id name |active time(s) | jam time total(s) | level jam time | finish time(s) | distance (m)
0 1 14.425 1.775 1.775 654.775 14.378
1 2 313.4 143.025 143.025 413.45 244.824
2 3 297.875 146 146 398.2 211.741
3 4 14.35 1.475 1.475 608.225 16.24
4 5 11.225 1.125 1.125 598.125 11.985
5 16 14.75 1.85 1.85 541.375 14.675
6 17 10.625 0.35 0.35 531.3 14.288
7 18 11.075 0.55 0.55 522 14.251
8 19 10.8 0.525 0.525 560.125 13.662
9 20 0 0 0 600 0
10 21 0 0 0 600 0.001
11 22 0 0 0 600 0
12 23 0 0 0 600 0.001
13 24 0 0 0 600 0
14 25 0 0 0 600 0




?z X

o

AT AR T R Rl pf 2 S

e

1

E X A
4 _— active jam time | jam time max | level jam finish distance (m)
time(s) total(s) | continuous(s) time time(s)

0 9 0 0 0 0 600 0

1 10 0 0 0 0 600 0

2 11 0 0 0 0 600 0

3 7 0 0 0 0 600 0

4 8 0 0 0 0 600 0

5 2 0 0 0 0 600 0.83

6 5 17.325 1.5 0.55 1.5 549.975 15.673

7 3 13.95 1.375 0.35 1.375 594.775 12.518

8 14 18.5 1.15 0.55 1.15 494.4 20.058

9 6 12.275 1.675 0.425 1.675 448.375 9.823

10 12 16.275 0.2 0.2 0.2 347.325 18.589

11 13 16.8 1.475 0.4 1.475 396.475 16.592

12 15 313.45 100.9 20.45 100.9 600 263.409

13 1 294.775 87.95 26.875 87.95 600 260.815

Xz B2

y e active jam time | jam time max | level jam finish distance
time(s) total(s) | continuous(s) time time(s) (m)

0 9 17.1 1.575 0.275 1.575 600 19.436

1 10 18.175 1.625 0.45 1.625 600 22.487

2 11 15.125 1.75 0.525 1.75 600 18.219

3 7 15.275 1.725 0.275 1.725 600 16.459

4 8 9.925 1.8 0.475 1.8 600 9.348

5 2 14.75 1.1 0.375 1.1 600 17.629

6 5 18 3.225 0.5 3.225 600 16.986

7 3 14.65 2.25 0.45 2.25 600 14.335

8 14 0 0 0 0 600 0

9 6 0 0 0 0 600 0

10 12 0 0 0 0 600 0

11 13 0 0 0 0 600 0

12 15 400.375 83.15 18.35 83.15 600 410.678

13 1 389.975 83.5 19.9 83.5 600 402.563
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B F R4 (Pa) 100990 fokmn B 3940
(Pa)
Ek L% % 4x(m'/h)
B4 A 10 (Pa) 95 (Pa) 50 (Pa)

30(#)

£ P

60(#)

=g 90(#5)

120(§/)

T8 EE

B

# o Fla o

ER A

AR FIP TR F HMASAEE S ARES B
I 3F A 10(Pa) ~ 25(Pa) ~ 50(Pa) & 4 £
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R -l RFESEHERE

L S 10 (Pa) 25 (Pa) 50 (Pa)
60A £ X
(3 452. 11 714. 84 1010. 94
BiEE L i)
('/h) | s
15. 81 25 35. 36
P 5%
Tk 60A 17 X
4 1.53 0. 97 0. 68
g T G
L i)
1.8 =&
L BT
R 43.75 27.67 19.56
. P 5%
(min)

SHOI 1] e A T FORER RS EE A RERS £ 25Pa T 5 R
L 5 sk E 20Pa 2 28.59 2
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LA R

%60 1-2 % #H- -60AB V(5 B XiERZRF)

THET Rk kA

Ay oy 60A 7 L PP (5 B L ik 2 3R )
B PR ZR Y IR
1 == S 2060mm( F® 5% & & )x1440mm( ® 5% % & )xb0mm( F® 5% &)
e FHEFOHIBEPFEEL Y 0 1 B4R
p#p 2020.09. 11 2= 14:00-16:00
BlES w [ J4sdaip) P
PadiTpEb= ([WEef (REBEPT UEFET 30°)-
IV (2 t B P aE2BET 307)-.
=58 B (C) 28. 7 25 RE (%) 55%
b7 ook FTR
5~ F B4 (Pa) 100990 froka 3940
(Pa)
ek % 2 4x(n'/h)
BRAZ 10 (Pa) 25 (Pa) 50 (Pa)
30(#5) 51.79 - _
£ el 60(#)) 51. 88 - -
PE A2 90(#) 51. 65 - -
120(#5) 51. 81 - -
T 198 5 5 51.78 = =

Bk

TN

A =X 4’%5@ ’ q‘]FmiLﬂ%—»

SESIE LR 4

L

WA S EEEL » BRES &2

B EAY 10 (Pa) k4 ig“’:~$ WMRHEE 7




RF L EEE &

FILEM RET

51. 78m’/h -

s
ZIAMBBEE S R4

R #
ks 253 2}3

ER
wak

=1

Rl
N\ 2L
.,} E

BT HEE AL KT RAlZeE p 323587

T 7T
R 12 R HEA

n—|p$"§ﬁ ].0 (Pa)@’; i.ﬂi:\if« ’Eﬁlij/e&/%t S
% 10 (Pa) ~ 25 (Pa) ~ 50 (Pa)

R4 Z 10 (Pa) 25 (Pa) 50 (Pa)
60A | X
"G v 48. 66 76. 94 108. 81
woEE | AR
%)
(m’/h) ‘
a4
15. 81 925 35. 36
LA
, 60A [ X
AR L
e ! 14. 21 8.99 6. 36
WL NiE 2 AE
1.8 = ¢ W)
R R | R
. 43.75 97. 67 19. 56
(min) %

v

FRIEMP SFIP R AL G VIR AR Y AR 2 VRE

=

1-2 & 4 8 112 25 (Pa) ~ 50 (Pa) % % B FREF 5 i o> 7 F’ffi?‘l

MR RS
2 4% 6.36~14. 21 » &5
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WL R OSEERER Y

"7‘%{}'] 2-1 #—#ﬁf#_— -9 ﬁ_ﬁ. xR

B AL | T AR

B G FRY PILSRE R 2

14 =L ) 2060mm( F® 5% % A& )x1440mm( F® 5% & & )Xx50mm( ™ % & )

3L PHMEFLARPEREDL Y > A A RRR

p A 2020. 09. 11 P R 14:00-16:00

R [acstaip]  WZ4cddip

Pad@iEpFEb= e (ARPY uBREI 307)-

[P [(J* &t RFEFEPaERET 307)-
BBEECC) 28. 7 EEERR (%) 55%
G ook iR
EE 5 B4 (Pa) 100990 1 3940
(Pa)

sk % 2 4+(n'/h)

R4 A 10 (Pa) 25 (Pa) 50 (Pa)

30(4) - - -

£ 60(F5) - - _

P AR 90(#) - - —

120(4)) - - -

T8 5EE - - =

AL FEH o FIP L TR F MUAAMAREE S » EREA 8272
EE R #2 o Fla omi: R Ew 10(Pa) ~ 25(Pa) ~50(Pa) &+ £

PRz & WMIRE > Tt X et R B B o




R EREEE X RIS AR KT RAILE N F 20 AP

d WIS BEEREEFIF HHRAET MPERY URRREP S E PR

- 2 LY O 55 14 2 2y 2811 P
Moo 4% 0.15m % Bernoulli= A2 3+ B4 T8 TR k40T L 977 o

3012-1 RIBEREHBEL

R4 L 10 (Pa) 25 (Pa) 50 (Pa)
R TR
531. 96 841.11 1189. 51
BiEE W
(m’/h) | HERE
15. 81 25 35. 36
M5
Thopi | AP
1. 30 0.82 0.58
L "
1.8 o ¢

IR
B PR 43.75 27.67 19. 56

5
(min)

Er ATV ETREP B RASFE FERS L 25Pa T 2 HEREEF 58
FE 20Pa 2 33.64 B % .5 0.58~1.30 A 4& T > HApB Lk wTE DR E
BR L8 B BEBEELN T R

120




WL R OSEERER Y

£0)2-2 24— -7 BB LP (G RBF)

I TR

WA LA | TR NP AR

B2 W2 | A PREFPELFERD 2

i FH | 2060mm(F® 5% B B )x1440mm( F* 5% F A )XS0mm( 5 &)

% ir FHREFLHBRPFEET Y 0 A B4 TR

p i 2020.09. 11 P R 14:00-16:00

RIS % BET BRI

PudiTpEb= (e (AEPY UEA&T 30 )-

[V} (7 cRIBEFPEZEBET 30 ).
EHEECC) 28. 7 EBIBRE (%) 55%
iﬁkﬁ;;53§§4 100990 éﬁfr;ijifiés 3940
Rk L % 2 4+(n'/h)
B4 A 10 (Pa) 25 (Pa) 50 (Pa)
30(#5) 44.98 - _
£ 7 60(#)) 45. 06 - -
P A2 90(F5) 44. 88 - -
120(F)) 45. 11 - -
T kR 45. 01 - -
A% FIP TR F MRASREE S > EREBS R
RS E #2 o R NFEM 10 (Pa)BA A2 5 WAKE > FIH
ST R S N T




EEIM R KL

BT HEE AL KT RAlZeE p 323587

S SPERETE R NEM 10 (Pa)RS L2 F TIZBEAEE 5
45.01m’/h > ¥ Sk B TRt EaER4 £ 10 (Pa) ~25 (Pa) ~50 (Pa)
ZAPREBIBEE S R AT & AT o

20| 2-2RFEEFHERE
R4 Z 10 (Pa) 25 (Pa) 50 (Pa)
u %ﬁfﬁ .}\’
P (% 42. 30 66. 88 94. 58
BEE W)
(m'/h) | &g
15. 81 25 35. 36
? o5
Tk | T RPN
4+ % 16. 35 10. 34 7.31
wiz |
%)
1.8 2=
TR
R R 43. 75 27.67 19. 56
; 5%
(min)

ATRIEEM Bd R SR 2-1 e AR S NRR B R 6 2-2 e A AT

¥ M2 25(Pa) ~ 50 (Pa) % SR B 5 (Tt g ¥ FARREF 5 R8Ik
T AtRERA L 20Pa T EHREREM SAAEE 25Paz 2.68 B2 X
7.31~16. 35 ~ 44

BT A ML TR A 18
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T8 5EE = - =

AR FIF TR f A RAEEE S > ERERI A2

e # o Fla @iz R DR 10(Pa) ~ 25(Pa) ~ 50(Pa) R 4 £
Pr2 f RSIRE o FlU B R B R B
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