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Abstract :

A Korean Road Roughness Classification(KRC) method is proposed. Using a dynamic road profiling

device equipped with the Accelerometer Established Inertial Profiling Reference(AEIPR) method, road profile
measurement is performed on various types of public paved roads in Korea. The road profiling data are processed to
classify the characteristics of Korean road roughness. The resultant Korean road roughness classification(KRC) is
shown different characteristics compared to the road classification proposed by ISO, MIRA, and Wong. The proposed
KRC is composed of 8 classes(A-H, very good-poor) based on the power spectral density and is in good agreements
with the characteristics of Korean paved road roughness and can be used well in vehicle ride comfort simulation using

domestic road profile.
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Nomenclature

5,(£2) : road roughness, PSD, m?/cycles/m

: spatial frequency, cycles/m

: frequency, Hz

<

: vehicle velocity, m/s
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Fig. 1 Classification of road roughness proposed by ISO

Table 1 Classification coefficient of road roughness proposed

by ISO
Degree of roughness
Road class 5,(2,), 10° m*/cycles/m
Range Geometric mean
A (very good) <8 4
B (good) 8-32 16
C (average) 32-128 64
D (poor) 128-512 256
E (very poor) 512-2048 1024
F 2048-8192 4096
G 8192-32768 16384
H >32768
for 2>1, N,=15(1)
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Table 2 Classification of road roughness proposed by MIRA

N1 N2
Road class Range Standard Standard
Mean . . Mean .
deviation deviation
Motorways 1.945] 0.464 |1.360| 0.221
very good 2-8
good 8-32
Principal roads 205 0487 |1.440| 0.266
very good 2-8
good 8-32
average 32-128
poor 128-512
Minor roads 228 | 0.534 11.428( 0.263
average 32-128
poor 128-512
Very poor 512-2048

Table 3 Classification coefficient of road roughness pro-

posed by Wong
Road class N C,
1. Smooth runway 3.8 43x10M
2. Rough runway 2.1 8.1x10°
3. Smooth highway 2.1 4.8 x 107
4. Highway with gravel 2.1 44 x10°
5. Pasture 1.6 3.0x 10"
6. Plowed field 1.6 6.5% 10"
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Fig. 2 Classification of road roughness proposed by Wong

A (2)00 £ 3+ =17 2] PSD g4+ Fig. 20 =45}
Ao zt A4 Table 30 VFERSITH

ole} o] 9j=7|Foll A A AEE PSD 7]Hke
W AR FFERE FAA ) g =1
AR HolHE #E3tc] 5347 AN A% A
%3] A B o] o) AL 3l

o2, L
1

¥
-

}\] <€) :FL}E)] .8_

’TJ

ig. 33 2}, )28 4
o] A ¥ Al(laser height sensor) ~12]
Al(vehicle Velocity sensor) 2 A H W, H5F

&R
b
> m

Blo) AEHE BAS AX T2E AV ARE
MRS} HolA WYAS o] Rebe] A%} =7
Abol ) el & Fdstal 7l ER T 9] Al
1ol Gyl 7hE AlA(accelorometer) & ©]
g3le] 23 =Wl AR HolA M
ol A A8k 21 2FT) = H Aol o] At H 9 o) ThE
Ao A 243 7fEer AS2 FH A8 7)FE A
& 2 o]-8-3lo] A4St} Fig. 3(a)= Al2=E 744 9
=S =8 Aol B, Fig. 3(b) A A Zape]
A8 Hrg EAIE ZlolTh

With Computer

From Laser Height Sens:

From Accelerometel

From Speed Senscr

(b) Test vehicle
Fig. 3 Road roughness measuring system

4 s =8

2 £2o) v AR E ZAsT B

3

ol

i

i

Transactions of the Korean Society of Automotive Engineers, Vol. 14, No. 5, 2006 117



Gyoojae Choi - Seungjin Heo

Asto] Fhe) EH RS MG 1% Foeo] B PSD G ek o) e

2, NTE, AYE, AE AW FAEZ ol Algdt el dS uHs @D BE wdd

el 29 AAHGOH]. Table 1o ZBH = o TS 2 5 A= P e BR Pl

28 Jledan 529 24 0Fe Ay 50 %4 e

cyclesim74] $-415}7) 918} 10mm 2 435 o =4 Yol8E Erw T E2o vh PSD ¥
1

AE Fol7] Adl AFo] TEHTH AN & 45 AAete] IS0 EF ol thdste] 243519
& o FNER SA4o] Ak 0 R 180 B/ 7]E
& 8H ]

= AA
Fig. 4of= 2 7oA 543 S 8 3185 At e e 4k Fig sl ol &
5, AR R REE BAIG o8 B oo = A w20l &I (AR TLEEZ)o} A2 T2
4 o) gHlol ~F TE3kiTh FE)8 B EAY 22 180 2R
H74e A1 cycle/m m|Rke] oAM= U =
Table 4 List of measured roads W A&7} =131, 1 cycle/m o]A4Fe] FH oAM= =
E2EF 3 4 WAL e §L molw Yo} T ol
889, AR, A e, g, Asle, B0 =1 ] ploalsk 2s 0].0.0 o) A o)
AHHE | GE QATY FHL T, 2 UE, FY, S S MYR T @G T A ol
Tvh M e e
i 1, 29, 3%, 59, 7, 448, 46 o ‘ '
23, 8811, 984, 3109, 347, 3499
=z H]’ s o fE3) ey o 1oy
I 363, 390 o
A& . . .
e BHEE HFCHE, SHIYR, A ER o

PSD [m?/cycle/m]

é

W . .
g 10 10
Spatial frequency [cycle/m]

(a) Gyeongbu expressway

PSD [m2/cycle/m]

Fig. 4 Measured road map in Korea

- ] 1

10
Spatial frequency [cycle/m]

| AR Hle]

< ISO, MIRA, (b) National highway No.2
Wong &-o] ARy} 2ol S48 vl & I3 Fig. 5 Domestic road evaluation using ISO classification

18 sizxsxizZars =07 142 M55, 2006



Classification of the Korean Road Roughness
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Fig. 6 KRC-classification of the Korean road roughness

Table 4 KRC - Classification coefficient

Rou§hness A B

Classification C,107m /cycles/m'] Average | Average

Range Geometric (Sta%nd‘ard (Stgn(%ard

mean |deviation) | deviation)
A(Very Good)| 7.9< 7.6
B 73-6.7 7.0
C(Good) 6.7-6.1 6.4

D 6.1-5.5 5.8 0.78075 | -1.75895

E(Average) |55-4.9 5.2 (0.45539)  (0.37129)
F 49-43 4.6
G(Poor) 43-37 4.0
H 37> 34

9= BF el KRC(Korean Road Roughness

H
Classification) &7 & Aetstsucth AL

KRCE 20 4 =829 A7 548 A-H(very
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