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Abstract : Heavy vehicles are particularly prone to rollover and skidding accidents on curved road segments due to their high
center of gravity and extended braking distances. This study proposes a method of determining the optimal driving speed of
heavy vehicles by incorporating road geometry and pavement friction coefficients. The approach is anchored on a
generalized safe speed formulation that simultaneously considers both rollover and skidding constraints while ensuring
computational stability. The proposed method was validated using TruckSim - MATLAB co-simulations utilizing real
accident data. Results indicate that the method effectively reduces the risk of rollover and skidding accidents and enables
stable driving across a wide range of friction conditions (u = 0.2 - 0.7). Furthermore, applicability of the method was
demonstrated via the ISO 3888-1 Double Lane Change (DLC) test, confirming its robustness in abrupt lane-change scenarios.
The findings provide a foundation for autonomous heavy vehicles to adapt to real-time road conditions, contributing to
enhanced road safety and logistics efficiency.
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Nomenclature .M &2

h : vehicle cg height, m E stExks 55 AgelA A4 s wHddst
T : vehicle track, m ZqE AR WA A ALE] - AAA 95 7) ol o B
C : safety factor, - 3l =4 FRreME A S, =2 FASA, 1
a : longitudinal slope, deg AsA" 5o 5oz Qs dEol} w113 Alar
J¢] : cross slope, deg ge] AA F7FeE NurzakiV= 2Fge] 54 QhA
R : road radius, m S AASIE 242 3 7}EE(Lateral acceleration) S &
ST, AF £ GVW (FTD), B2 vk Al
Subscripts (CoF), =& W& Sy = ofo] 212 H o 975 =
: longitudinal o s nA= ArE F7Fsign) aid Aol m=
lateral W 7P g o] E A E Ao T3 £ 7 A 55}

: latera
Atk olH g e ARNY F hHAdS FHer] 919

*Corresponding author, E-mail: jsheung@joongbu.ac.kr

permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

95


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2026.34.1.95&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

2wt -

I

1) =3 A 712 7|9 A5 AASHTOV 52 =78 WA
I A3 vEAGE Tk S AFS Al 8t
A RE, o= AA shsolut AR =1 A WEkE
sk ot WA ow dAso] dAl &3 S
S} H2|7F A W= 919 & g rhe 5 gloh

b
i

2) AFF 58t 7|k At Aol m 11 A= A

T ABEE PASEE AR Aehs B
Ar90] AlRkEIg on), AARE T Aol BAlol

BF 5 YeNE BT o F FHHOR Wgax
2595 % - 2 A4k 315 ol % Gk, 1l vk
o) A7HA wake el s 2at

A

Q
ot
il
_>;1_|‘
o,
L
I
s
=)
=
i)
o,
tlo
ol
B
ol
ol
N
o
o
BN
)
N

.
S ARl 29 SR8 EESelw, Aol 54 9
e 5 % qlojof Ak, Ape] A o -8 WIS
7] 9190 9 7 AES 3

o] A% a1 U LTR 3-8 sl v]& =, 2}=Fe] 5}
5 Elolofe #gali= FAlF2] HEo|th LTRS
2174 F437] o9, R o R 2] AE se
A& Ae3] FEl7] o] Ho)k TTRS Elolo] 58 74X

Zazre] gH AR

1 :to
Y
it
o
k]
)
o
i
=
_>‘£

N OS\"{‘
Lo
il
™)
ki
N
o
lo
i)
jalSA
L
+

sk e a2t Baste] Al L& Aol 2§37l
ofelo] g, wwl vk Sl o g xtake] v]11e %
2 BUG 5 Yk oA JE ARES AR o3 E
23 5 glok, viel R Beke] o @A A 4
g4o] Woix= a7k glek,

AT o] g @S S8 918, A8} v
S EAI0) el @ AukEhE A A HE RS A
QrebT, 53 2 W@ 31 A, 9 7Iuk v
4, Helg | o RAS o5 7S G, e
W 14 A7} ol A7k B oR Wslehs v}

96 sHRASABEE =2 A34A A1E, 2026

44 - 0l

Photo. 1 TruckSim Simulation: (a) Actual data vs proposed
speed profile, (b) Simulation on ;= 0.2
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