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A Comparative Study on the Horizontal Openness of High-rise
Residential Buildings in terms of Building Arrangement Type
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Abstract

Openness to outside is one of the most critical advantages for high-rise buildings. However, the effect of openness can
be decreased if it is blocked by other high-rise buildings, especially built within the building complex of commercial
district. The purpose of this study is to identify the horizontal openness of high-rise residential buildings by comparing 3
different cases of building arrangement type. A new method of evaluation has been introduced on the basis of distance
to measure the openness including the matter of securing privacy. As a result of this study, comparative analysis was
possible and relatively plentiful results of analysis could be drawn out. Through the process of analysis, this study set
the evaluation indicators suitable to the analysis of openness of unit households. Thereby, the results of this study are
expected to be used as useful basic data in planning high-rise mixed-use buildings.
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South-facing house

East-facing house

Figure 1. Sunshine and Openness
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Figure 2. The Images by the Focal Distance Change
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Table 1. Case Summary

A-Site B-Site C-Site
Formal Surrounding Free
Block arrangement
arrangement  arrangement  arrangement
No. of units per floor 27-Units 31-Units 21-Units
No. of units
which livingroom faces 7 14 12
inside the site
Site area 23.193 m? 39,964 m* 21,412 m?
Building area 12,198 m? 31,285 m® 16,919 m?
Gross area 218,062m> 503,076 m*> 260,238 m?
Building coverage 52.59% 78.28% 79.0%
Floor area ratio 699.38% 776.93% 715.56%
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Figure 6. Evaluation Method of Openness Rate by Distance
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Table 2. Infringement Rate by Distance(%), Transformed Score

20m  40m 60m 80m 100m 100 m

x6) (5 (4 (3) (x2) Excess O
344 115 28 211 - - 69.8
A 66 573 114 63s - - 3386
344 115 28 211 - 33 732
A2 66 513 114 63 - 33 3419
3614 - 305 149 - - 81.6
A3 Tles - 1ma2 a4 - - 3838
3614 - 305 149 - 33 849
A Tes - 12 s - 33 3871

Table 3. Viewpoint Ranking by the Infringement Rate

Infringement rate degree
A-4>A-3>A-2>A-1
A-4>A-3>A-2>A-1

Considering the distance

Not considering the distance
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Table 4. The Presence of Openings in Opposite Side

10 m 20 m 30 m 50 m 50 m Excess
A-1 - - - N o
A-2 - - - - o
A-3 - - - - N
A-4 - - - - o
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Table 5. Infingement Rate by Distance (%), Transformed Score

20m 40 m 60 m 80m 100m 100m Total
(x6) (x5) (x4) (x3) (x2)  Excess
- - - - 34.5 36.7 71.2
B-1
- - - - 68.9 36.7 105.6
B2 - - 19.4 20.7 13.4 17.0 70.3
- - 774 61.95 26.7 17.0 183.1
B3 - - 28.4 1.9 335 9.6 73.5
i - - 1136 57 670 96 1959
B4 - 32.0 2.9 5.5 18.0 26.8 85.2
- 160.0 11.6 16.5 36.0 0 224.1
Bos - 8.1 34.1 10.9 4.1 30.0 87.2
- 40.5 136.3 32.7 8.2 30.0 247.7
- - - 29.6 6.9 31.6 68.1
B-6
- - - 88.7 13.8 31.6 134.1
BT - 9.0 13.7 10.7 12.2 34.1 79.6
- 45.0 54.8 32.1 24.3 34.1 190.3




BPAG W 23% FAA%FS FENAPA) W £ Y MaaT - A AR B0 - 59

v AR A HslgelA gt Aolrt U= Ax 5
=3 Abgolt

BHAY] FEELS EF 50mE ZFHst= AANA A
TR #EERR ZatolHAl o] EAle dEg A
o2 yelgth AdA| 9t g2 BEX A E TR F
G5 v "447\]737415 ugt 52 YEEEA S
Ae al EHEJde SdAge] MEAES grsted f

el 2getn 9ee

g AUk

Table 6. Viewpoint Ranking by the Infringement Rate

Infringement rate degree
B-5>B-4>B-6>B-3>B-1>B-2>B-7
B-4>B-5>B-3>B-6>B-2>B-7>B-1

Considering the distance

Not considering the distance

Table 7. The Presence of Openings in Opposite Side

10 m 20 m 30 m 50m 50 m Excess
B-1 - - - - o
B-2 - - - - o
B-3 - - - - 0
B-4 - - - - 0
B-5 - - - - o
B-6 - - - - o
B-7 - - - - o
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Figure 9. Viewpoints of Site C (8 places)
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Table 8. Infringement Rate by Distance (%), Transformed Score

100 m

20 m 40 m 60 m 80 m 100 m

x6)  5) (4 (3) (x2) Excess 1@
oy 26 398 10 - - - 63.5

1355 1989  4.08 R R - 3385

27 396 10 R R R 633
c-2

1360 1978 4.1 - - - 3379

417 241 16 - - - 67.4
c3

2501 1207 63 R R - 3772
Y R 205 52 190 - 54.1

56.4 R 81 157 38 - 1922
s M07 97 412 R R R 91.6
T 642 1985 1648 - - - 4275

596 319 70 R R R 98.5
C-6

3576 1595 280 R R - 54510

536 93 285 - - - 915
c-7

016 465 1140 - R - 4Rl
g 37409 108 R R 236 790
T 222 2045 432 - - 236  293.5

Table 9. Viewpoint Ranking by the Infringement Rate

Infringement rate degree
C-6>C-5>C-7>C-8>C-3>C-1>C-2>C-4
C-6>C-7>C-5>C-3>C-1>C-2>C-8>C-4

Considering the distance

Not considering the distance
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Table 10. The Presence of Openings in Opposite Side

10 m 20 m 30 m 50 m 50 m Excess
C-1 - - - - .
C-2 - - - - R
C-3 - - - - -
C-4 - - - o o
C-5 - - 0 o -
C-6 - o o - -
C-7 - - o - -
C-8 - - o o o
Vad B
BAAG AYHE 2395 FARFARS B 57
E3 AdAle] &3t FO2 Qls] ARk ofHE w9
vl B2 FAES 7HA | 2 AFedAE o)Z <l
3 TAHE o2 7K BARE 5 FE A 2
Ae pFol A BARE 8913t ofe] b Bt
RS AR Tes YAV 24k Wl
ofet AE IS HyHRAEE AR A IdAE
bt

Table 11. Openness Comparison of Selected Target Units and
Site Type

Not considering distance for Considering distance for the
the infringement rate infringement rate

Average of the
selected units

Average of Average of the
the site  selected units

Average of
the site

Site A
(4/7 units)
Site B
(7/14 units)

Site C
(8/12 units)

77.4% 44.2 362.9 207.4

76.4% 38.2 186.8 93.4

76.1% 50.7 374.3 249.5
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