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Abstract

Currently, level of service(LOS) analysis methods for pedestrian sidewalks are provided in Korean Highway Capacity
Manual(KHCM, 2013). However, conventional methods provided in the KHCM produce most of pedestrian sidewalks’
LOS as level A, indicating that existing analysis methods are unable to reflect realistic pedestrian sidewalks’ LOS. The
objectives of this research are to identify the suitability of current LOS criteria and to propose improved LOS evaluation
criteria and methods with pedestrian volume data carried out for 10,000 sites in 2009. This research proposes new criteria
by using the qualitative definition of LOS proposed by Fruin and Hall, new standard Korean human scale and new criteria
of pedestrian occupancy space. Application results of new criteria show that more realistic results can be achieved than the
existing methods. It is expected that applying the newly developed criteria and methods can make planning, design and
construction of pedestrian sidewalks more realistic and various.
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Table 1. LOS criteria for sidewalk in KHCM(MLIT, 2013)
o s o S et
(m7p) (m/min)
A <20 >33 <03 > 75
B <32 >20 <05 > 72
C < 46 > 14 <07 > 69
D <70 > 09 <11 > 62
E < 106 > 0.38 <26 > 40
F <038 > 26 <40
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Table 2. LOS criteria for walkway in HCM(TRB, 2010)

Occupancy Space Flow Rate  Average Speed  V/C

105 (m7p) (p/min/m) (m/min) Ratio
A > 557 <164 > 78 <021
B > 372 < 2297 > 76 <031
C > 223 < 3281 >73 <044
D > 1.39 <4921 > 69 < 0.65
E >0.74 < 75.46 > 46 < 1.00
F < 0.74 = < 46 -

Table 3. Comparison of body ellipses and occupancy spaces in
HCM(TRB, 2010) and KHCM(MLIT, 2013)

KHCM HCM
Human Scale Bideltoid Breadth ~ 39.9cm 57.9cm
Chest Depth 37.2cm 33cm
Area 0.12m’ 0.14m
Body Ellipse 02m  0.28m(3ft)

Occupancy Space at Service Level E 0.38mr 0.74m(8ft9)
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Table 4. Seoul pedestrian flow survey site
Administrative districts  no

Administrative districts  no

Jongno 520  Mapo 450
Jung 550  Yangcheon 400
Yongsan 400  Gangseo 350
Sungdong 252 Guro 400
Gwangjin 300 Geumcheon 150
Dongdaemun 400  Yeongdeungpo 602
Jungnang 353 Dongjck 212
Seongbuk 350 Gwanak 350
Gangbuk 300 Seocho 650
Dobong 251  Gangnam 715
Nowon 608  Songpa 564
Eunpeong 300 Gangdong 372
Seodaemun 201 - -
Total 10,000

Table 5. Statistical analysis of flow volume(p/min)
weekday weekend

Morning  Afternoon  Morning Afternoon

N 10,000 10,000 10,000 10,000
Max. 207.40 651.00 207.40  651.60
Min. 0.20 0.00 0.00 0.00
Avg. 10.63 11.32 6.39 8.19
Std. 13.02 16.44 9.23 15.25
Percentile 25 3.60 4.00 2.20 2.60
50  6.60 7.20 4.00 4.60
75 1240 12.60 7.20 8.40
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Table 6. LOS determined by flow rate(p/min/m) of KHCM(MLIT, 2013)

LOS A B C D E F SUM
Weekday Morning 9,486 298 122 71 18 5 10,000
Weekday Afternoon 9,478 310 116 61 23 12 10,000
Weekend Morning 9,808 123 41 24 4 0 10,000
Weekend Afternoon 9,715 162 68 39 9 7 10,000

Table 7. LOS determined by occupancy space(m/p) of KHCM(MLIT,
2013)

LOS A B C D E F SUM
Weekday Morning 9,554 276 76 69 20 5 10,000
Weekday Afternoon 9,572 247 85 59 25 12 10,000
Weekend Morning 9,845 97 30 24 4 0 10,000
Weekend Afternoon 9,755 148 42 38 10 7 10,000
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Table 8. LOS determined by occupancy space(m/p) of HCM(TRB, 2010)

LOS A B C D E F SUM

Weekday Morning 9,069 417 298 131 62 23 10,000
Weekday Afternoon 9,042 436 310 121 56 35 10,000
Weekend Morning 9,610 198 123 42 23 4 10,000
Weekend Afternoon 9,447 268 162 72 35 16 10,000
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LOS A
LOS B
LOS C
LOS D =5 Y
LOS E ALV ,

LOS F

Figure 1. Qualitative definition for LOS of sidewalk
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Table 9. Hall's distance in man(Hall, 1966)

Distance Criteria distance

Public distance Far phase 7.62m or more
Close phase 3.66m to 7.62m

Social distance Far phase 2.13m to 3.66m
Close phase 1.22m to 2.13m

Personal distance Far phase 0.76m to 1.22m
Close phase 0.46m to 0.76m

Intimate distance 0.46m under

Table 10. Distance of between criterion pedestrian and front
pedestrian

LOS Distance(m)
>7.62
>3.66
>2.13
>1.22
>0.46
<0.46
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Figure 2. Bideltoid breadth Figure 3. Chest depth

Table 11. Korean standard human scale in 2010

Korean standard human scale 95%(2010)

Revised human scale in

Human scale )
walking
Bideltoid breadth 0.51m 0.59m
Chest depth 0.25m 0.25m
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Table 12. New criteria of occupancy space(m/p) for determined
LOS

LOS Width(m) Length(m)  Occupancy Space(m?/p)
A >7.87 >9.29
B >391 >4.61
C >2.38 >2.81
118
D >1.47 >1.73
E >0.71 >0.84
F >0.71 <0.84

Table 13. Determined sidewalk LOS by new criteria
Occupancy Space(m/p)

LOS
KHCM HCM new
A >33 > 5.57 >9.29
B >20 ) 3.72 > 4.61
C > 14 ) 223 > 2.81
D > 09 > 1.39 > 1.73
E > 038 > 0.74 > 084
F <038 <074 <0.84
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Table 14, Determined sidewalk LOS by new criteria

LOS A B C D E F SUM

Weekday 509 1083 366 214 105 23 10,000
Morning
Weekday 100 1165 417 187 9% 35 10,000
Afternoon
Weekend g nac 618 172 74 36 4 10,000
Morning
Weekend —gass 737 226 108 55 16 10,000
Afternoon
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