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ABSTRACT

PURPOSES : The purpose of the study is to a) explore the operating speed of trucks on rural highways affected by road geometry, and
thereby b) develop a predictive model for the operating speed of trucks on rural highways.

METHODS : Considering that most of the existing studies have focused on cars, the current study aimed to predict the operating speed of
trucks by conducting linear regression analysis on the speed data of trucks operating on the linear-curved-linear portions of the road as a single
set.

RESULTS : The operating speed in the plane curve portion increased with the length of the curve, and decreased with a lower vertical grade
and a smaller curve radius. In the straight plane portion, the operating speed increased with a larger curve radius(upstream), and decreased with
an increase in the change of the vertical grade, depending on the length of the vertical curve.

CONCLUSIONS : This study developed estimation models of truck for operational speed and evaluated the degree of safety for horizontal
and vertical alignments simultaneous. In order to represent whole area of the rural highway. the models should be ew-analyzed with vast data
related with road alignment factor in the near future
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Table 1. Operating Speed Estimation Model

(Lee, jongpil)
In put Out put
DC, | Ves % Speed
B DC, L, sight distance. Ves % Speed
R L0l Ves % Speed
R, L, 6, |, sight distance, o
D Lane width, Lane, Ves % Speed
7|4, DC : FEZ, L JA44o] 1: HZ
0 WAZE R AR

2.2.2. YN FAET OS2

(1) Fitzpatrick 52| 9+

Fitzpatrick §(1999)¢] 1= 37 HHIGA-FT
ZJAHHorizontal Curves on Grades) 7-7F, HHIAI-
EEZZ0T4 F7HHorizontal Curves Combined
with Crest Vertical Curves), THaA-HH A A

(Vertical Curves on Horizontal Tangents) 7722

Table 2. Operating Speed Estimation Model
(Fitzpatrick)

Operating Speed

Alignment of road Estimation

1 Horizontal Curves on Grades Ve —109.10— 3077-13
-9% < G < -4% & ’ R
> Horizontal Curves on Grades Ve —105.95 — 370990
-4% < G < 0% B R
3 Horizontal Curves on Grades | | _, . 357451
0% < G < 4% ® ' R
4 Horizontal Curves on Grades Ve —06.61 — 275219
4% < G < 9% s R
. 3498.19
5 | Horizontal Curves on Grades | V=105.32——,

Horizontal Curves Combined
6 | with Crest Vertical Curves
(sight distance)

Operating Speed
Estimation 1,2
Low Operating Speed 3,4

Horizontal Curves Combined
7 | with Crest Vertical Curves
(restriction sight distance)

Ve =103.24 — 397651

Horizontal Curves Combined

8 | with Crest Vertical Curves | Vi = ssumeddesiredspeed

Horizontal Curves Combined
9 | with Crest Vertical Curves
(sight distance)

Vs = assumeddesired speed

Horizontal Curves Combined
10| with Crest Vertical Curves Vi =
(restriction sight distance)

A7IA, G EEFE6), R HHSGAEHE (m)
K: ZSaA¥HE-E(%/m)
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Table 3. Operating Speed Estimation Model (Gibreel)

Alignment of road Operating Speed Estimation

Vs = 76.42 + 0.0237 + 2.300 < 10~ *
X kx2—0.008 X exp(4)—1.230
X 1074 x 1o x 2+ 0.62 xexp(E)

Horizontal Curves
on Grades (crest)

Horizontal Curves
on Grades (sag)

Vs = 15.99 4 0.8617 + 0.030ex p(&)
0.026 < lo— 1.917 X In(4)

3 plane curve—vertical curve
(crest)
4 plane curve—vertical curve V&:%.%_M
4% < G < 9% R
plane curve—l\/e_rucallcurve - 3983.01
5 (sag, restriction sight Vi =101.90 ———5—
distance)
plane curve—vertical curve 175.08
6 (crest, restriction sight V85:111.197T'
distance)
7 | Plane curve-vertical curve Ve =100.19 — 12607
(sag) R
o17|A, G FDAHAHBS), R BHGAE (m),
K FH A HIE(%/m)
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o =
=2
afo| ]-XL 2L Free—Flow

PFHO] XP

Table 5. Operating Speed Estimation Model (Qing Ye)

Vehicle

type Operating Speed Estimation

day time| V,,=61.7—3.31 Xt,+ 5.8 Xv,+1.18 X7+ 6.8 X
cars f—83xn

o]7| A, Vs : 85%F &, v HHITAE (m)

O
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Table 4. Operating Speed Estimation Model (FHWA)

) ratin:
Alignment of road g aling Speed
Estimation

plane curve-vertical curve _ _2720.78

1 9% < G < 0% Vg =100.87 7
lane curve—vertical curve 3595.29
2 P =106.30 — =222:20

0% < G < 4% Ve =106:30= 5

o [day time| 1, — 5873775 t,+6.42 v, + 2.98 <+ 7.27 X n
trucks

night
3| time
cars
night
4| time |V, =580—2.16Xt,+1.23Xv,+2.47X7r+0.37X f
trucks

o7| A, Va :day time cars's 85% Operating Speed
Vi day time truck's 85% Operating Speed

V,y=59.9—1.89Xt,+0.124 X1 +8.29 X f—4.95 % n

Ven tnight time cars's 85% Operating Speed
Vi night time truck's 85% Operating Speed

t  truck(%)

v :speed limit(km/h)

r :land utilization(rural : 1, urban: 0)
f:road type(expressway : 1, etc:0)
n

‘road number
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Table 7. Segment Information
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Table 8. Segment Information

Variable(Abbreviation) Description (unit)

RAD Radius of Curve(m)
RADup Up Stream Radius of Curve(m)

LEN Length of Segment(m)

VC VC : Grade Change by Vertical Curve Length(m/%)
GRA Tangent Grade(%)

CCR Curvature Change Rate

2

2
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X2 TS %)
X3 TEH3E&(gon/km)

M

Table 9. Result of Operating Speed on Curve Segments

Variable Coefficient St t—ratio
Error

Constant 81.252 2.47 32.877

Length 0.004 0.002 1.928

Grade -0.753 0.384 -1.961

CCR —-0.052 0.018 -1.993

# of Observes ; 20
Adjusted R-squared : 0.584
Durbin—-Watson Stat. : 1.436
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Error
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Durbin—Watson Stat. : 1.601
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Deviation), H#AlH22HMSE : Mean Squared
Error), At QA E-8(MAPE: Mean Absolute
Percentage Error), Ha#EE&2X(MPE : Mean
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Table 11, Geometric Information
cit Route| Length Radius Tangent Grade
y # | (km) (m)  |Lengthm)| (%)
MunGyeong| 3 219 |140~5700| 2360 |-26~+48
YangPyeong| 6 393 [400~3400| 1640 |-4.8~+7.0
PoCheon | 37 281 |240~1500| 2920 |-4.4~+50
Total 21.9~39.3| 140~5,700 [1,640~2,920 —4.8~+7.0
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Table 12. Summary of Prediction Accuracy

Tangent | Curve
Segment | Segment
RMSE(Root Mean Square Error) 2.05 4.82
MAPE(Mean Absolute Percentage Error)|  0.01 0.05
MAE(Mean Absolute Error) 1.41 431
# Predicted Speed(Curves)
B Measurement Speed(Curves)
A Predicted Speed(Straight)
® Measurement Speed(Straight)
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