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A Study on Characteristic Design Hourly Factor by Road Type for National Highways
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Abstract

Design Hourly Factor(DHF) is defined as the ratio of design hourly volume(DHV) to Average Annual Daily Traffic(AADT).
Generally DHV used the 30th rank hourly volume. But this case DHV is affected by holiday volumes so the road is at risk for
overdesigning. Computing K factor is available for counting 8,760 hour traffic volume, but it is impossible except permanent
traffic counts. This study applied three method to make DHF, using 30th rank hourly volume to make DHF(method 1), using
peak hour volume to make DHF(method 2). Another way to make DHF, rank hourly volumes ordered descending connect a
curve smoothly to find the point which changes drastic(method 3). That point is design hour, thus design hourly factor is able
to be computed. In addition road classified 3 type for national highway using factor analysis and cluster analysis, so we can
analyze the characteristic of DHF by road type.

DHF which was used method 1 is the largest at any other method. There is no difference in DHF by road type at method
2. This result shows for this reason because peak hour is hard to describe the characteristic of hourly volume change. DHF
which was used method 3 is similar to HCM except recreation road but 118th rank hourly volume is appropriate.

Key words : urban road, provincial road, recreation road, design hourly volume, design hourly factor
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(Table 1) Characteristics of traffic by
cluster analysis

variable Groupl Group2 Group3
ND 101 115 138
AADT 6,446 9,858 26,627
K factor 0.18 0.12 0.11
D factor 0.51 0.50 0.51
HT2) 0.03 0.05 0.03
DT3) 0.82 0.80 0.76
PHY 0.08 0.08 0.07
ST 0.87 1.02 1.00
VTO) 0.76 0.94 0.95
COV? 0.31 0.17 0.14

) N: AHF

2) rate of Heavy Traffic : FX}%A|5
3) rate of day traffic : T UFEF A&
4) rate of Peak Hour : 3 5F&

5) factor of Sunday traffic : é S dAF
6) factor of vacation trafﬁc C FrEAS
7) Coefficient of variance : -5 Al
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(Table 2) Hourly-volume Regression equation
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Type Regression equation
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(Table 3) Optimal Hour-Rank by road
type(Hour-Rank when curvatu
changes rapidly)
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Statistics PR RR UR total
N11) 115 102 138 355
mean!2) 94 113 142 118
mode!3) 34 71 197 48
S.D14) 55 61 56 61
min!5) 14 12 35 12
max!16) 253 300 300 300
Q117 48 67 98 70
Q218) 78 106 138 113
Q319 130 148 182 157
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(Table 4) Statistics of K30 by road type

l Statistics PR RR UR total
7 l N 115 102 138 355
l mean 0.12 0.18 0.11 0.13
" mode 0.10 0.16 0.10 0.10
P o é'?;up SD 002 | 005 | 002 | 004
min 0.08 0.12 0.07 0.07
(32 B E298Y XA AlZIe9 AR max 0.21 042 0.15 0.42
(Fig. 5) Optimal Hour-Rank box plot by Ql 0.10 0.15 0.0 0.10
road type Q 012 | 017 | 010 | 0.12
Q3 0.13 0.19 0.12 0.15
A wFF FHoA FEo] FRlse A
AU EEAYER AR A3} S4B} A7
1) N : A3F
12) mean : it
13) mode : HWgk

14) S.D(Standard deviation) :
15) min : HAZk
16) max : gk
17) QI1(1-Quartile) :
18) Q2(2-Quartile) :
19) Q3(3-Quartile) :
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(Table b5) Statistics of K value made by peak
hour by road type

Statistics PR RR UR total
N 115 102 138 355
mean 0.08 0.09 0.08 0.08
mode 0.07 0.09 0.06 0.09
S.D 0.00 0.01 0.01 0.01
min 0.07 0.07 0.06 0.06
max 0.10 0.11 0.09 0.11
Q1 0.08 0.08 0.07 0.08
Q2 0.08 0.09 0.08 0.08
Q3 0.08 0.09 0.08 0.08
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(Fig. 7) K value box plot made by peak
hour by road type
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(Table 6) Statistics of K value made by
curvature by road type

Statistics PR RR UR total
N 115 102 138 355
mean 0.11 0.14 0.09 0.11
mode 0.08 0.10 0.06 0.06
S.D 0.01 0.04 0.01 0.03
min 0.08 0.10 0.06 0.06
max 0.16 0.29 0.13 0.29
Q1 0.10 0.12 0.08 0.09
Q2 0.10 0.13 0.09 0.10
Q3 0.12 0.16 0.10 0.12
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(Fig. 8) K value box plot made by curvature
by road type
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(Table 7) Design Hourly factor by road type

Type method mean | range?D
K30 0.12 | 0.09-0.18
K by Peak hour | 0.08 | 0.07-0.09
PR Kby curvature | 0.11 | 0.09-0.14
Korea HCM | 0.15 | 0.12-0.18
222 010015
USA 0.10 E};}i 01502
K30 0.18 | 0.13-0.35
K by Peak hour | 0.09 | 0.08-0.10
Rr2y | Kby cuvature | 0.14 | 0.10-0.25
Korea HCM | 0.15 | 0.12-0.18
222 010:0.15
USA23) 0.10 E}i}}i 01502
K30 0.11 | 0.07-0.15
K by Peak hour | 0.08 | 0.06-0.09
UR K by curvature | 0.09 | 0.07-0.12
Korea HCM | 0.09 | 0.07-0.11
USA 0.09 | 0.08-0.12
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