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A Study on the Spatial Composition by Zone
for the Architectural Planning of the Intensive
Care Unit in Regional Public Hospitals
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Abstract

Purpose: The Intensive Care Unit (ICU) is an important inpatient care area where critical patients are

treated intensively with advanced medical technology. The level of care of ICU and the

modernization of related facilities is an important indicator of health care quality. At the present

time, when the Regional public hospitals are frequently expanding, the rational planning of the ICU
has become an important part of the medical institutions treating the ICU. The purpose of this

study is to present basic data with net area which can be used in the architectural planning of the ICU.

Methods: The investigation and analysis of the ICUs were conducted on 26 medical facilities, based on

theoretical analysis through relevant guidelines, articles, and documents, and on the basis of the actual

space composition and net area analysis through the architectural drawings. Results: This study

provides basic data such as zone division, spatial composition, relationship between main activities

and zones, composition of facilities in the zone and area ratio within each zone. Implications: The

results of this paper are expected to be effective reference materials for future research for rational

spatial organization and efficient operation of the Intensive Care Unit in regional public hospitals.
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1. Introduction

1.1 Background and Objectives
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[Table 1] Summary of Regional Public Hospital
o e | 5= A (m) & =(bed)
T @A) | T |9zAMEY | 1cu | BT | Icu
KR | 1983 | 2012 8,826 27546 | 137 14
S| SA | 1983 | 2006 9,392 144.87 | 152 6
3
N
S| swW 1988 2000 12,051 189.79 | 181 12
| (1992)
ot 1983
SO (1987) 2012 12,584 189.43 | 184 10
ul 1983 | 2012 10,322 214.50 | 212 10
PJ 2005 | 2011 13,566 27947 | 213 18
YY | 1983 | 2005 10,605 21879 | 219 12
1983
CH (2012) - 20,325 400.20 | 220 | 15
AD | 1983 | 2009 16,304 29445 | 230 | 18
1983
. AS (2018) 1992 5,796 497.68 | 244 15
o
Tl K 1982 - 25,523 656.04 | 263 18
W (2016)
o
1983
o
o) SS (1989) 2012 8,742 199.55 | 270 10
1983
SG (2012) - 28,258 496.66 | 288 | 20
1983
NW (1999) 2006 34,016 694.60 | 288 17
1983
[@V] (2012) - 29,266 75243 | 292 | 20
PH | 1982 | 1993 14,777 250.51 | 297 10
MP | 1984 | 2005 14,998 267.10 | 299 14
1983
IC (2019) 2000 5450 508.26 | 300 | 15
1983
MS (2016) 2018 | 22,169 39745 | 300 | 15
1984
IN (1997) 2012 21,208 331.54 | 301 20
1983
§ KS (2002) 1995 26,127 36445 | 413 | 20
2! HS | 1983 | 2016 | 30,273 62196 | 459 | 30
| bk | 1983 | 2011 35,603 552.07 | 544 | 31
1995
PS (2001) 2017 40,796 47749 | 555 | 27
1983
SuU (2010) 2003 70,684 | 152554 | 623 | 39
1983
@] (1993) 2011 35,521 37351 | 652 | 16
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2. Location of the Intensive Care Unit and
Patient Occupancy Space

2.1 Location of the Intensive Care Unit
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[Figure 1] Proportion of beds in Intensive Care Unit in Spatial
Composition with more than 300 beds (Unit: %)

2.2 Patient's Space in the Intensive Care Unit
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[Figure 2] Area of each bed in the Patient's Space
(Unit: m*/bed)
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3. Spatial Composition by Zone in the
Intensive Care Unit

3.1 Type of the Zones
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3.2 Relationship between Zones and Main Activities
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[Figure 3] Main Activities by Zones in the Intensive Care Unit
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[Table 4] Composition of zones in the Intensive Care Unit
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[Table 5] Ratio of Composition of rooms in the Intensive Care Unit
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3.4 Area Composition and Ratio by Zone
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[Table 6] Area Composition by Zone (Unit: m’, m*’/bed)

72 | 72 | B8x [ x@ | 29 | B4
KR 76.48 20.2 48.76 36.20 181.63
- (5.46) (1.44) (3.48) (2.59) (12.97)
28 SA 4293 7.20 4497 10.25 105.34
N (7.16) (1.20) (7.50) (1.71) (17.56)
© W 47.74 10.42 58.65 9.05 125.86
El} (3.98) (0.87) (4.89) (0.75) (10.49)
= SO 47.56 7.20 13.31 33.10 101.17
(4.76) (0.72) (1.33) (3.31) (10.12)
ma 53.68 11.26 4142 22.15 128.50
°= (5.34) (1.06) (4.30) (2.09) (12.79)
Ul 75.06 244 3049 27.96 157.91
(7.51) (2.44) (3.05) (2.80) (15.79)
pJ 127.76 26.33 31.67 25.97 211.74
(7.10) (1.46) (1.76) (1.44) (11.76)
vy 70.28 5.88 31.23 8.71 116.10
(5.86) (0.49) (2.60) (0.73) (9.68)
CH 144.38 33.81 55.33 39.06 272.57
(9.63) (2.25) (3.69) (2.60) (18.17)
AD 88.08 36.28 45.00 4117 210.53
(4.89) (2.02) (2.50) (2.29) (11.70)
N as 15743 35.71 102.89 66.79 362.82
= (10.50) (2.38) (6.86) (4.45) (24.19)
21w 156.3 60.95 82.50 57.51 357.26
= (8.68) (3.39) (4.58) (3.20) (19.85)
ol | o | 4634 | 1715 | 4188 | 4002 | 14539
= (4.63) (1.72) (4.19) (4.00) (14.54)
G 163.42 51.84 79.29 85.53 380.08
(8.17) (2.59) (3.96) (4.28) (19.00)
N 145.61 85.05 166.67 | 14515 | 542.47
W (8.57) (5.00) (9.80) (8.54) (31.91)
U 213.08 87.52 106.35 35.04 441.98
(10.65) (4.38) (5.32) (1.75) (22.10)
PH 58.70 25.06 31.60 60.78 176.13
(5.87) (2.51) (3.16) (6.08) (17.61)
MP 81.05 27.08 46.59 8.78 163.51
(5.79) (1.93) (3.33) (0.63) (11.68)
oL 117.50 39.77 65.50 49.42 272.19
°= (7.53) (2.50) (4.22) (3.29) (17.54)
IC 175.82 34.64 102.77 3410 347.33
(11.72) (2.31) (6.85) (2.27) (23.16)
MS 120.84 45.07 57.28 34.75 257.94
(8.06) (3.00) (3.82) (2.32) (17.20)
IN 121.21 18.16 4744 11.61 198.41
(6.06) (0.91) (2.37) (0.58) (9.92)
KsS 85.45 23.81 20.22 41.07 170.55
w (4.27) (1.19) (1.01) (2.05) (8.53)
S HS 220.73 47.49 58.23 58.89 385.33
21 (7.36) (1.58) (1.94) (1.96) (12.84)
e DK 115.71 80.65 49.38 49.25 294.99
(3.73) (2.60) (1.59) (1.59) (9.52)
pS 191.03 31.31 123.46 56.16 401.96
(7.08) (1.16) (4.57) (2.08) (14.89)
U 452.8 19537 | 307.99 | 134.61 | 1090.78
(11.61) (5.01) (7.90) (3.45) (27.97)
) 167.86 47.76 44.48 27.36 287.45
(10.49) (2.99) (2.78) (1.71) (17.97)
ma 183.49 58.25 90.14 49.76 381.64
= (7.82) (2.31) (3.65) (2.00) (15.78)
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[Figure 4] Area Ratio by Zone (Unit: %)
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4. Composition and Area of Space

4.1 Main Zone

FTRIYE SIX MESUE SHCE MY 7L &
Wote HARM FAA Lo ALY Az|d d2|n
USAHE F2 &= JUCh

ZAY o2 FoIEY L A37t ¥ HIYJAME2
[Table 7]0t ZCt A 37 HAFHO| 42, JjHHARA2
A 27.48m (YY)OI A E|CH 354.13m(SU), AE| A XA 7.61
58 XYo@ FERE AZRA RS flot 9 Z7tdo| ast o

m'(SO)Ol A =T 98.67m*(SU) ALO[Of 2=otH, HeE BHA
2 N HEAAAO| XA 2.29m/bed(YY)OIAM ZECH 9.42m
/bed(IC), A2|AO0| X2 0.66m/bed(SW)OIA ZE|CH 4.95m*
/oed(C)) Afolol EEM ULk ABMel B2, ABMo| ¥
X|E o2 274 A(KR, PS)7F ULk 1 5 3 RS AS AT}
H2|uo| 28, 2 %g% BEoz MX|5lof rk BE
oz dX|E YFH HH2 1796m, oY HHE2 0.67m
2 LIEPHC
[Table 7] Area Composition by Rooms in Main Zone
(Unit: m*, m*’/bed)
T Hd79 ZEIS YSH |
S | KR | 66.65 (4.76) | 9.83 (0.70) |(B2|H38)| 76.48 (5.46)
§ SA | 32.19 (5.37) | 10.74 (1.79) - 42.93 (7.16)
;1 SO | 39.95 (4.00) | 7.61 (0.76) - 47.56 (4.76)
BFSW| 39.83 (3.32) | 7.91 (0.66) 47.74 (3.98)
H | 4466 (4.36) | 9.02 (0.98) - 53.68 (5.34)
Ul | 65.20 (6.52) | 9.86 (0.99) = 75.06 (7.51)
PJ | 98.65 (5.48) |29.11 (1.62) - 127.76 (7.10)
YY | 27.48 (2.29) |42.80 (3.57) = 70.28 (5.86)
CH[110.38 (7.36)|34.00 (2.27) - 144.38 (9.63)
AD | 71.29 (3.96) | 16.79 (0.93) = 88.08 (4.89)
é AS [124.77 (8.32)]32.66 (2.18) = 157.43 (10.50)
§ KJ |114.45 (6.36)|41.85 (2.33) = 156.30 (8.68)
EJ SS | 37.15 (3.72) | 9.19 (0.92) - 46.34 (4.63)
SG | 98.34 (4.92) |65.08 (3.25) = 163.42 (8.17)
NW|108.71 (6.39)|36.90 (2.17) - 145.61 (8.57)
CU|170.43 (8.52)|42.65 (2.13) = 213.08 (10.65)
PH | 44.95 (4.50) | 13.75 (1.38) = 58.70 (5.87)
MP | 57.51 (4.11) | 23.54 (1.68) = 81.05 (5.79)
Eo | 86.87 (5.57) [30.63 (1.96) = 117.50 (7.53)
IC |141.31 (9.42)|34.51 (2.30) - 175.82 (11.72)
MS | 96.65 (6.44) |24.19 (1.61) - 120.84 (8.06)
IN | 88.61 (4.43) |32.60 (1.63) - 121.21 (6.06)
® KS | 64.23 (3.21) | 21.22 (1.06) - 85.45 (4.27)
o
0| HS |201.05 (6.70)| 19.68 (0.66) - 220.73 (7.36)
d DK| 84.80 (2.74) |30.91 (1.00) - 115.71 (3.73)
PS |173.07 (6.41) - 17.96 (0.67)| 191.03 (7.08)
SU |354.13 (9.08)|98.67 (2.53) - 452.80 (11.61)
CJ | 88.66 (5.54) | 79.20 (4.95) - 167.86 (10.49)
Eo |143.61 (5.44)|42.62 (1.97)[17.96 (0.67)| 183.49 (7.82)
*EHH T YRS HA Ojzg, ~ HEMET|E = HEH (LY
o 71E), (P2 EdE HEY
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[Figure 5] Are Ratio by Rooms in Main Zone (Unit: %)

4.2 Secondary Zone
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[Table 8] Area Composition by Rooms in Secondary zone
(Unit: m°, m*/bed)

T Zt= AH|O|M M| EHH ol
S| KR | 1471 (105 | 549 (039) | 2020 (144)
& SA | 720 (1.20) - 7.20 (1.20)
i SO | 720 (0.72) - 7.20 (0.72)
ot Sw | 1042 (0.87) - 1042 (0.87)
ek 9.88 (0.96) 549 (0.39) | 11.26 (1.06)
Ul | 1451 (145) | 988 (099) | 2440 (2.44)
PJ | 1555 (0.86) | 10.79 (0.60) | 26.33 (1.46)
YY | 588 (049 - 5.88 (0.49)
CH | 1598 (1.07) | 17.83 (1.19) | 3381 (2.25)
| AD | 2562 (142) | 1066 (059) | 3628 (202)
2| As | 2043 (136) | 1528 (1.02) | 3571 (2.39)
S| W | 4086 (227) | 2009 (1.12) | 6095 (3.39)
o s | 927 093 788 (079) | 17.15 (1.72)
| sG | 3720 (1.86) | 1464 (0.73) | 51.84 (259
NW | 7425 (437) | 1080 (064) | 85.05 (5.00)
CU | 5589 (279) | 3163 (1.58) | 87.52 (4.39)
PH | 2506 (251) - 25.06 (2.51)
MP | 1883 (135 | 825 (059 | 27.08 (1.93)
B | 2764 (175 | 1434 (089) | 39.78 (2.50)
IC | 2245 (150) | 12.19 (0.81) | 3464 (2.31)
MS | 37.06 (247) | 801 (053) | 4507 (3.00)
IN | 1205 (060) | 611 (031) | 1816 (0.91)
w| Ks | 2381 (119 - 2381 (1.19)
g’l HS | 3554 (1.18) | 1195 (0.40) | 47.49 (1.58)
Al DK | 6859 (221) | 12.07 (039) | 8065 (2.60)
PS | 3131 (1.16) - 3131 (1.16)
SU | 19537 (501) - 195.37 (5.01)
Q| 47.76 (2.99) - 47.76 (2.99)
B | 5566 (203) | 10.07 (049) | 5825 (2.31)
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[Table 9] Area Composition by Main Activities in Support area ARAY S22 A, MY, U2 A, 2|9
(Unit: m", m*/bed) A, R O2|n SAM S FHE0f Jlon, Hat
07O MHZASZ-HIDLAL | X} EI 4 OpAl Ol
:I'L‘E‘ Al__'_g,-OH;g E:Illl‘Hlxl §|¢—A‘I|X_‘! 7|E|- %_7:” H|X| Olj_}-S-LO?EEEl_I-AE; El_IIT-l_IAE, 7|7|o—_|‘—, %EEJ‘_AE, OE
R 2212 2250 414 ] 48.76 B&D 5, 3l MA S22 EaM2|d, MAY, o2H/7|E
= (1.58) | (1.61) | (0.30) (3.48) M, QASNEA, BAzTH S T2 T SUeRE @
S 1819 | 21.15 5.62 ] 44.96 olAl BIXIAl HAAl FlLRCAl Eo = ol
Slso| 775 i 5.56 ] 13.31 ZAY 2R XEEY W 22857t A HYFYE2
ol | ©78 (056 (33 rape g9t 20k 2287 MHTHS 22, ARUY B2
sw | 4131 12.10 5.25 ] 58.66 o . 1 _ C o
(3.44) (1.01) (0.44) (4.89) 2 A& 621m(KS)OlA E[CH 128.5m(SU), EZHH|X|= &
B (222231‘; (128655% (8'_1,;‘) ; 3;102) 5.40m(YV)OIA A[CH 122.90m'(SU), &=MA2 %A 1.65m
Ul 6:32 16.65 5:37 215 3(3‘49 YOlA EICH 26.25m*(SU), 7|EHE Z[A 2.15m*(UI)OIlA] E|CH
063 | (1.67) | (054) | (022) | (3.05) 39.39m°(PS) ALO|O] EESICH HAG BEO| HR, AIRUE
933 15.68 3.58 3.08 3167 ° XA % a
PJ (0.52) (0.87) (0.20) 017) (1.76) 2 XA 0.31m*/bed(KS)OIA ZICH 3.44m*/bed(SW), E2HH[X|
- i 5.40 532 2051 | 3123 = X2 044m’/bed(KS)HA ZITH 5.40m*/bed(NW), 2|=-AH1H
(o) | We) | Q) || (60 2 %A 0.15m/bed(PS)OIA E|TH 1.41m/bed(AS), 7IEFH= %]
ay i 3497 | 2036 ] 55.33 .
(2.33) (1.36) (3.69) 2 0.12m*/bed(HS)OIAl ZICH 1.71m*/bed(YY)2 AZ 2F&|10
o | ZE En | [sm e
= (107) | @97 | (141 | (141) | (6.86) O] 13.31m*(SO)0IM Z|SHZL0| 307.99m'(SU), BT HH2
w 3046 | 2939 | 1031 1234 | 8250 S . i
8| K| 169 | (163 | ©57 | 069 | 458 %|2240] 1.01m*/bed(KS)0lI Al Z[SHZEO] 9.80m*/bed(NW) At
ol o | 1575 | 1557 | 505 5.51 41.88 olof 2x5tH, a HH2 4.03m'/bedO|Ct.
= (158) | (1.56) | (051) | (055 | (4.19)
g | 3155 | 2878 | 1223 6.73 79.29 ‘
(158) | (144) | (061) | (034 | (3.96) .
Nw | 3946 | 9182 [ 2196 | 1344 | 16668
(232) | (5400 | (129 | (079 | (9.80) :
cy | 3818 | 5274 8.22 720 | 10634
(191) | (264) | (041) | (036) | (532
py | 1109 | 1886 1.65 ] 31.60
(1.11) | (1.89) | (0.17) (3.16)
vp | 1619 | 2468 5.72 ] 46.59 e TR W
(1.16) | (1.76) | (041) (3.33)
mWa 2248 30.10 10.08 10.23 65.50 [Figure 7] Are Ratio by Main Activities in Support area
" (140) | (1.94) | (066) | (069 | (4.22) (Unit: %)
c | 2126 | 5104 | 1767 | 1280 | 10277
(142) | (340) | (1.18) | (0.85) | (6.85) . . .
Ms | 2159 | 2603 9.66 ] 57.28 o dRIE 22370 et EYFGHo] R, AR
(144) | (1.74) | (064) (3.82) He A|A 16%(AS)IM A|TH 73%(AD), HEE-H/XS #|A
N ] 2036 | 17.62 946 | 4744 g2 = o(AS)0lIA LH 6(AD), =RHIXIE 2
(102) | (0.88) | (047) | (237) 17%(Y)M  63%(CH), 2l=MAEE2  Za  3%(PS)0A
KS (g-g}) (g-ii) (g-;g) ] (2106213) 42%(SO) 2|1 7|EH= &|& 6%(HS)MIM 66%(YY) AtO|0]| £
w . . . . L _ = -
S| o | 2167 | 1783 | 1523 | 351 | 5824 EotH, B UAHTIH= MY 34%, 2HHIXTE
ol (072) | (059 | (051) | (012) | (1.94) 40%, 3|2=-MH0| 17%, 7|E} 9%E LIEFLLCE ZAICHA |2
S 16.71 2092 | 11.74 ] 4937 of oix LAyl o] Kl CHA A Ao Amsme
Pk 054 | @67 | (039 (1.59) 8 N7l Alf2s KOl B9, APUHE 57 2
ps | 4384 36.28 3.94 3939 | 12345 EHHIX| = 46%, B|5-MAE2 24% 2|10 7|EtHs 49%E EO|
(162) | (134 | (015 | (146) | (4.57) o
sy | 12850 | 12290 | 2625 | 3034 | 307.99 ‘
(329 | (315 | (067) | (078) | (7.90)
) 18.99 8.42 17.07 ) 4448 4.4 Entrance area
(119 | (053) | (1.07) (2.78)
mo | 3485 | 3473 | 138 | 1910 | 90.14 ZYUYY2 SRR T=8 EJEJGM %WSI i“&l e
° (132) | (143) | (064) | (074) | (3.65)
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[Table 10] Area Composition by Main Activities in Entrance
Zone (Unit: m’, m'/bed)

-1
A

TEY | oBde | tIHH 34

S
KR | 6.77 (0.48) | 5.71 (0.41) | 23.72 (1.69) | 36.20 (2.59)
SA 110.25 (1.71) - - 10.25 (1.71)
SO |10.99 (1.10)| 5.02 (0.50) | 17.08 (1.71) | 33.09 (3.31)
SW | 345 (0.29) | 5.60 (0.47) - 9.05 (0.75)
o | 7.87 (0.90) | 5.44 (0.46) | 20.40 (1.70) | 22.15 (2.09)
Ul | 913 (0.91) | 6.18 (0.62) | 12.65 (1.27) | 27.96 (2.80)

(042)

(0.73)

—_

r2d 00¢~00lL

PJ | 748 (0.42) |18.49 (1.03) = 25.97 (1.44)
YY | 871 (0.73 8.71 (0.73)
CH = 25.81 (1.72)| 13.26 (0.88) | 39.07 (2.60)
AD (14.28 (0.79)| 5.43 (0.30) | 21.46 (1.19) | 41.17 (2.29)
AS [23.77 (1.58)|25.07 (1.67)| 17.95 (1.20) | 66.79 (4.45)
19.80 (1.10)|28.31 (1.57)| 9.40 (0.52) | 57.51 (3.20)
SS | 4.81 (0.48) |14.32 (1.43) = 19.13 (1.91)
SG [12.37 (0.62)[31.87 (1.59)| 41.33 (2.07) | 85.57 (4.28)
NW | 14.96 (0.88)| 9.89 (0.58) |120.30 (7.08)[145.15 (8.54)
Cu = 23.97 (1.20)| 11.07 (0.55) | 35.04 (1.75)
PH [12.49 (1.25)| 9.76 (0.98) | 38.53 (3.85) | 60.78 (6.08)
MP | 8.78 (0.63) = = 8.78 (0.63)
12.42 (0.85)|18.10 (1.15)| 31.77 (2.07) | 47.82 (3.13)
IC - 27.08 (1.81)| 7.02 (0.47) | 34.10 (2.27)
MS | 7.95 (0.53) - 26.80 (1.79) | 34.75 (2.32)
IN | 1.87 (0.09) | 9.74 (0.49) - 11.61 (0.58)
KS - 13.47 (0.67)| 27.60 (1.38) | 41.07 (2.05)
HS |14.71 (0.49)(11.16 (0.37)| 33.02 (1.10) | 58.89 (1.96)
DK | 6.84 (0.22) [23.06 (0.74)| 19.35 (0.62) | 49.25 (1.59)
PS [10.04 (0.37)|22.73 (0.84)| 23.40 (0.87) | 56.17 (2.08)
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SU [20.99 (0.54)|52.97 (1.36)| 87.54 (2.24) [161.50 (4.14)
CJ |12.73 (0.80) - 14.63 (0.91) | 27.36 (1.71)
10.73 (0.43)|22.89 (0.90)| 29.92 (1.17) | 52.74 (2.08)
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[Figure 8] Are Ratio by Main Activities in Entrance Zone
(Unit: %)
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