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Assessing Efficiency in Physical Layouts of Pedestrian Paths in Apartment
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Abstract

The study quantitatively investigates the manner in which physical layouts of apartment complexes (ACs) contribute to
efficiency in walking trips of residents in ACs and its neighboring areas. We measure and compare average walking dis-
tances for existing and potentially enhanced pedestrian networks in ACs. We estimate potential pedestrian paths based on
building footprints and existing networks in ACs. The efficiency of walking trips from apartment buildings to transit stops
is measured by comparing the average shortest distance on the existing network with that on the enhanced network. Ex-
ternal and internal efficiencies are estimated as 85.9% and 78.7%, respectively. Given the current network layouts in ACs,
residents unnecessarily walk an extra distance of 61.6 m on an average. Additionally, existing network design in ACs leads
to longer walking trips by neighbors in adjacent areas by 42.4 m. The efficiency tends to further decrease because an AC
was recently constructed. The findings of the study indicate that issues related to lower efficiency result from planning
practices proposed by government as opposed to lack of altruism from developers and residents.
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A2 ALEE 7AI517] bliEo]tH(Table 2), <APPEND1X>
ZAx), ACS] HEA A 4] o7tz ete] AAAL sl
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e B8 P ANE RS ACoME 1A S SRl
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Table 1. AC profiles

# ACs Mean Min. Max.
Complete year 57 1998 1980 2016
Land size 57 34,763 7,743 138,484
# Total units 57 866.4 163 2,904

14 ===, M558 ®M1E (2020)

Table 2. Descriptive statistics for pedestrian efficiency

#ACs Mean  Min. Max.

SD, (m) 57 2949 1462 809.0

External SD, (m) 57 2525 1395 7995
PEI (%) 57 85.9 66.6 99.6

SD, (m) 57 2502 1369 5455

Internal SD, (m) 57 198.1 1119  369.0
PE2 (%) 57 787 384 100.0

SD,: avg. shortest distance based on existing network
SD,: avg. shortest distance based on enhanced network
PEI: External pedestrian efficiency

PE2: Internal pedestrian efficiency

PEI_min: Hanshin-Dogok Apt., Gangnam-gu (66.6%)
PEI_max: Shinan Park Apt., Yangcheon-gu (99.6%)
PE2_min: LotteCastle Rich Apt., Dongdaemun-gu (38.4%)
PE2_max: Hanyang 2,3,4 Apt., Dobong-gu (100.0%)
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p=0.005), F ACYTF HH 2 AS 52 4= Sk
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(Table 4= EAHAE 2 ACH I} FaFR ACHE
O] 9 WA Aol 5 - Aufolr}, o Haassd
3} EXH 2 7He] BAo A= EXHA 0] 32 400m Tt AL &
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Table 3. #test results comparing older and newer ACs on
pedestrian efficiency

Mean

Level n t df
(%) 2
Before 2005 46 87.5
PEI] 3.162 19.7 0.005
After 2005 11 799
Before 2005 46 80.3
PE2 1453 143 0.166
After 2005 11 72.6

PET: External pedestrian efficiency
PE2: Internal pedestrian efficiency

Table 4. #test results comparing bigger and smaller ACs by
land size on pedestrian efficiency

Mean
Level n t df
(%) P
Bigger ACs 23 88.0
PEI 2203 431 0.033
Smaller ACs 34 829
Bigger ACs 23 78.7
PE2 -0.004 488 0997

Smaller ACs 34 787

PEI: External pedestrian efficiency
PE2: Internal pedestrian efficiency

Journal of Korea Planning Association Vol.55, No.1 (2020) 15



Table 5. #test results comparing bigger and smaller ACs by
units on pedestrian efficiency

Mean
Level n %) t df p
Bigger ACs 21 87.2
PEI 1.448 404 0.155
Smaller ACs 35 838
Bigger ACs 21 783
PE2 0282 513 0779

Smaller ACs 35 79.3

PETI: External pedestrian efficiency
PE2: Internal pedestrian efficiency
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Appendix
Table Pedestrian efficiencies of apartment complexes
External (Edges — Transit) Internal (Apt — Transit)
1d Gu i Year Units Ls?:: avg. shortest dist. avg. shortest dist.
(m?) (m) PET (m) PE2
Existing Enhanced Existing Enhanced
1 Jongno Doosan 1999 529 15988  206.7 183.6 11.7% 1844 1613 87.5%
2 Jung Raemian Highbereu 2011 945 47129 4049 3179 78.5% 3094 2359 76.2%
3 Seongdong  Xi1-Guemho 2012 401 19,040 2298 193.5 84.2% 154.3 151.3 98.1%
4 Seongdong  Raemian Highriver 2012 847 39275 3445 230.8 67.0% 3902 2073 53.1%
5 Gwangjin Wooseong 2 1989 405 16,212 2219 206.4 93.0% 169.0 156.0 92.3%
6  Gwangjin Daedong 1999 314 10578 2196 197.6 90.0% 230.7 168.6 73.1%
7 Dongdaemun Shin-DongAh 1994 825 26,779 2720 2437 89.6% 2344 196.0 83.6%
8  Dongdaemun LotteCastle Rich 2015 311 15440  210.1 160.1 76.2% 3374 129.4 38.4%
9 Jungrang Daewon Cantavil 2003 256 10306 2417 211.0 87.3% 2220 1888 85.1%
10 Jungrang LG Ssangyong 1996 858 14429 1889 162.3 86.0% 1686 1257 74.5%
11 Jungrang Donggu HaetSal 2004 163 7,743 150.7 139.5 92.6% 136.9 120.1 87.7%
12 Seongbuk Raemian - Gilleum 5 2006 650 28649 2889 237.0 82.0% 231.3 1647 71.2%
13 Seongbuk Wooseong 2000 823 27427  251.2 2319 92.3% 1809 144.1 79.7%
14 Seongbuk Raemian - Wolgok 2006 1372 63561 4848 3444 71.0% 3945 2702 68.5%
15  Seongbuk PureunmaeulDongAh 2003 529 23885 2897 253.2 87.4% 2343 1958 83.5%
16 Gangbuk Byuksan 1 - Suyoo 1993 1454 74422 4230 3342 79.0% 5455 2959  542%
17 Dobong Hanyang 2,34 1988 1,636 45895 3014 268.1 89.0% 2145 2145 100.0%
18 Dobong Hyundae 1 1990 783 29,037 2883 240.6 83.5% 192.7 173.9 90.2%
19 Dobong Daewoo-Changdong 1995 952 32682 3170 2484  784% 2256 2017 89.4%
20 Nowon Miseong 1989 685 34,586  342.0 284.3 83.1% 3884 2484 63.9%
21 Nowon Joongang Heights 1998 795 22406 2538 205.7 81.0% 2395 163.0 68.1%
22 Nowon Joongang Heights 2008 219 12,829 1670 1419 85.0% 15614 1432 94.5%
23 Nowon Keukdong Geonyong 1988 1980 68088 3432 303.0 88.3% 2939 267.2 90.9%
24 Nowon Jugong 7th Danji 1988 2634 84866 4327 4060 93.8% 4112 3447  83.8%
25 Seodaemun ﬁingj‘v%; 2000 1114 51,632 3861 3423 887% 3160 2320  734%
26 Seodaemun Samho-Bukgajwa 1996 616 27804 2554 246.0 96.3% 202.9 196.0 96.6%
27 Mapo Hyundae 1 2001 477 15174 1756 154.2 87.8% 144.9 124.3 85.8%
28 Mapo Ssangyong Yega 2007 635 26893 2185 162.1 74.2% 1875 156.6 83.5%
29 Mapo ggﬁgb‘ii 3-Shin 2003 366 15398 2063 1715 831% 2412 1543  64.0%
30 Mapo Samsung 1997 982 43,098 3291 3192  97.0% 2831 2746  97.0%
31 Mapo ggf_‘]g‘c'jigi 2004 683 31,622 1967 1872 952% 1463 1415  967%
32 Mapo Wooseong 1991 1222 15978 4042 3516 87.0% 3686 3213  872%
33 Yangcheon  Shinan Park 1987 485 22,406  256.8 255.8 99.6% 2225 198.6 89.3%

C+S 0] X]0f Zi<5(Continued on next page)
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External (Edges — Transit)

Internal (Apt — Transit)

Land N -
1d Gu ane Year Units size VO shortest dist. avg. shortest dist.
(m?) (m) PET (m) PE2
Existing Enhanced Existing Enhanced
34 Yangcheon  Hyundae-Mokdong 1997 972 42240 3512 271.5 77.3% 344.8 222.4 64.5%
35 Yangcheon  Gilhoon 1987 290 12411 1462 145.0 99.2% 1758 1377 78.3%
36 Gangseo Daelim-Deungchon 1995 680 37870 2684 247.4 92.2% 214.2 197.3 92.1%
37 Gangseo Hillstate-Gangseo 2014 2,603 138484 5351 4954  92.6% 4163  369.0 88.6%
38 Guro Guemgang 2003 620 58275 3122 2832 90.7% 2905 2546  87.6%
Sumokwon
39 Guro Doosan-Guro 1998 239 32,399 3023 276.0 91.3% 298.6 214.3 71.8%
40 Guemcheon Mujigae 1980 639 28606 3015 2353 781% 1915 1814  947%
41 Dongjak Raemian-Dongjak 2003 896 35137  250.3 204.3 81.6% 208.6 1731 83.0%
42 Dongjak Hyundae2-Daebang 1999 278 12,144 1738 146.4 84.2% 216.4 111.9 51.7%
43 Gwanak Wooseong- 2000 1,597 55240 3525 2577  731% 3032 2363  77.9%
Bongcheon

44 Gwanak DongAh-Seonghyun 2000 1,261 47,723 3154 211.7 67.1% 2084 1881 90.3%
45 Gwanak Byuksan Blooming] 2005 2904 67390 5456 4291 78.7% 467.0 335.2 71.8%
46 Gwanak Doosan2 Danji 2000 26212 2556 2539 993% 3022 2118 70.1%
47 Gwanak Samsung-Boramae 1996 710 26,666  251.3 234.3 93.2% 260.4 170.3 65.4%
48 Seocho Kolon 1994 300 21,778 1553 152.1 979% 1418 1316  92.8%
49 Gangnam Hyundae-Daechi 1999 630 22,814 809.0 799.5 98.8% 2121 1472 69.4%
50 Gangnam Hanshin-Dogok 1988 421 19970 3256 216.9 06.6% 330.0 195.3 59.2%
51 Songpa Hyundae-Poongnap 1995 708 30,683 2542 2421 95.3% 240.7 2162 89.8%
52 Songpa Hanyang1 1983 576 51325 3234 310.2 95.5% 304.4 279.7 91.9%
53 Songpa Miseong Mansion 1985 378 33563 2151 17T 82.6% 2885  170.1 59.0%
54 Gangdong Prierpalace 2007 1622 73771 3213 276.8 86.1% 3162 2123 67.1%
55 Gangdong Plaza 1984 354 25117 2175 175.6 80.7% 225.0 1394 62.0%
56 Gangdong SamikPark Mansion 1982 264 38973  309.6 233.0 75.3% 2189  187.6 85.7%
57 Gangdong Hanyang SuJain 2016 482 21529 2169 181.7 83.8% 242.5 144.8 59.7%
Mean 1998 828 34,763 2949 2525 859% 259.2 198.1 78.7%
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