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ABSTRACT

To improve traffic congestion, reduce fuel consumption, and improve the stability of truck
operations, truck platooning, in which several trucks are organized in a single platoon, is being
actively researched globally. Compared to the operation of a single truck, the operation of a truck
platoon requires more caution before the actual operation because an accident of one vehicle in the
platoon can lead to an accident with all the vehicles in the platoon. Therefore, this study examined
the types of trucks and cargo suitable for truck platooning to prevent safety accidents. The review
showed that a closed-van-type truck is appropriate for truck platooning to prevent falling objects
during driving. In the case of cargo types, it is necessary to exclude liquids and dangerous goods
defined in related laws from truck platooning.

Key words : V2X, Truck platooning, Truck type, Cargo type
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s8] AT BT e AT 1950 FE AR o/ AAS ZHAAL JIARE tE Bl A

= 1990t FHbell AlFEHo] iAoz AUt vFAT 2eu oYt =t shue] e T
At sk shEA TFA(truck platooning)> HA LA EEEtA AT FWEHI Jk
(SARTRE, 2010; GCDC, 2019; Tsugawa et al., 2011; Bergenhem et al., 2012b).

THFYE AF g2 AFAYR Qlste] =2 o] &30l FUtskaL old wE wEAA ¢t adE
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a7t {lek
TR Ve AT H U AR, H, Aol 3gkAol we} 3o o] Foizitt. ARk
A&7y 7lES T FA B2 Ao g RSt FHAT, T 7e By A g
T2 02 3the ol e] EAR wEkA A S A7) obd AFAAE AT R
g 3] b d(string stability) S frAI8h= o] F838lth 5 BEuropean Road Transport Research
Advisory Council(ERTRAC)2 {73 7€ QAL vl= SAEY] A&F3) 7|<TA % FASH 7erE
of wpel Aeolsta oW, <Table 1> 2T}

<Table 1> Level of Platooning Technology

Platooning Level Features Remarks

1 : CACC Truck Platooning * Automation of Longitudinal Control * Drivers have to ride in each vehicle

2 : Automated Truck Platooning | ¢ Automation of Longitudinal & Lateral Control | * Drivers have to ride in each vehicle

* Automation of Longitudinal & Lateral Control | * Unmanned Following Vehicle in Specific

3 : High Pilot Platooning « Lane Change, Overtaking road

2 dolMe =7hE 2T 3d AF 3¢ 5 e Y d9e AEs FF & A7 A8 7k

1) 3 s
ol A wAFIS ddd A7vr IS APHu Jlon, #HFY H5S TR EHAT H F
AEEA A, dutedat §) 43 ATE F8Ha )k ERTRACE dits&4, s&4 55 tde

F 49A19 71/ A (“Research — Demo — Regulation/Standards — Industrialization”) 2.2 A& 7
Mt A= Aot 3], &2 79 2019'd Cooperative Adaptive Cruise Control(CACC)S A

o7 FHFY 7 MEE EF2 3l Ytk ERTRAC 229 A 2019~20208 CACC 3HE-ZH(Level 1) &
A 7 2020~2022 AAEFTFSE2HLevel 2) T N 2022~20260 IEERE HAH FHF
FLlevel 3)02 A3t Atk E3] 202013 =HF3Y(SAE Level 2) 83} 20253 multi-brand 3 53
(SAE Level 4) 48312 282 3l 9on, 71</Me 20208 353 (SAE Level 3~4), 2025\ 853
(SAE Level 5)& 32 33 QIth EU H2020 &I A Thekst Bales}l a7 #31F39S T3s7)
213 ‘Multi-brand Platooning in real traffic conditions” ART-03-2017(Topic identifier)E 33 %°|™, multi-brand
THFYL 2018 EU A9 st F21E AR o= ok =3 FH A5 AIL NGO 52
2 749 FoAd GEAR20302 FHF3 ol E 23l human machine interface(HMI)S} #HA3F =& 53k
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“The Report of the High Level Group on the Competitiveness and Sustainable Growth of the Automotive Industry
in the European Union™& &3 A&7t H4 A Fol thst #A¢sE F4sta ok

YE| A, 202095 EXEZ AAHAG ITSE &83 A7 Alxdl 75 HXZ 3o 3lom,
2014\ 69 7S 20200 ZEAES} Bt SEAY THFHS FF AAE AAsH oM AAFAES
2016\ ol4kebol] slEatol &gk FRFHol| e A77NEH] FAE G5 Energy ITS AHYS &30 ol
yA Az gl 2Aa3 A, YRS Fas FHOE = 2T VS N 9 dSsislen, 4
ZA3} U A AL 15% A7, ol dateka wlET 2.1% Aol /s Ao AWETh dB AR n
HEAS = ERAAIY A YRS d)A3h7] Y3l 2018 FE AEHO|CH H4) TEERqA E
g T{FY AFS At ol FA Tl Jom, 4B #HFY 2ol oJatd 2021971 71EE,
Az AN S AA 202299 483} o F(Level 3)01H, 20253 HE Level 42 483} o ot}

Hae R A& e #AFYo] wEEE A 9 AsHY aRE 1EEte w2
Q3 Wk nkd Folth gA~FY] ¢ Peltron Technologyt d#sle] 3 F8 B|2E sty 9lon
vattkaet MAYoleE A4 43lE B8 wRFE AESs SQlstdoh aEF ITS Joint Program
Office(JPO)= Automation ZZ 1% 7] &7/ eH-S 3] ITSH A E (2015 ~2019) S FH3IL BEA2H A5
Gt Bopol A Wiaky FHFH S F37 Foll 9.2 CACC, Speed Harmonization 5-& C-ITSOA 7hds A
H2 7]&S AR 222 AT E 84 (mobility) FYS EFHOZ a9tk

Yad#de INO 2= & 20209 28 multi-brand T F B (Level 3)S T3, 20253 o] FHE ZE
EU A52AI=2oA 57 3 53 715S Hi(Level HE F37 Fol Stk

a1l

2) 7l e S

A ) et A FeolAMe sl wRFHol THed A e 23S 9FA QUth
9] A9 Volvo FX2| SAfe Road TRains for the Environment(SARTRE) ZZAE(2009-2012) % FHEH
Platooning A&AA] 2016(EH, 7ol 9] 47 SAFAAA Fod)oll A 71 Eddt A7 F)7A 9 F-83)
29 7|& gRst1 st Yt BR, g7lEE 5 H8E A5 77 7199 2502 20099 9€~2012d
9¥47tA] SARTRE ZZAEZS FH3}on, 20121d 0¥ 29l de|ReA o] X3 EX =z2lo|y AlE o
A LA} F8E= LV 107 FV 301S g =8be] 3 90km/h, 4m 2EHA ] £-FH AT1E 59519
t}. 20161 d o= TNO FHO2 43t PAle= =9 EAF S A E 2HHo s UddE ZH =97t
2 A3HoRE FPsHon 5Yo EE FHFYKONVODS 2005~2009d ot o, &t AZYA
MAN Fo] Zrofsl] G719 43 Ao, gojd 9 go|r & o] &8 T Ao s &3l #F3 A3t
At 7 A 20179 8€Y P9 wFEHHE A7 7]H] Transport Research Laboratory(TRL) F#0.2 A
2= oF 12199@10%F 3h25)¢] A 3ol thEAQ &A% DHLA 2018 Z7HA] FRoIA == 0|
A Hd 3019 FVv7E LVE] 7HE 9 BEo] A Ale] et TS AAE Age] glon Adule ~
Fhdel, R 2 F2¥ E77]A A7 So| F3 SwedendPlatooning(2017~2019%)& Eaf w3
Aols 23d e A T AAS 18 Foll Atk FHARA SEA T-FHS 93l 2018
B 20211374 Y3-E(ENSEMBLE) Z 24 st Qo YAE Z2AEE 49 F2 EZYA 6
(B, 27lYol, W=, ow| 3, 2, Tho e FHAY AN Z2AERA e HAlEY E
of TRFH FoAL F YEF FolE E2(white label truck)’ 7jEo] Fxth T & 224
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stEa 2 E FE U d7e FAFHOE AAFH A th(Willemsen et al., 2018).

o}AJotoll A= Japan Automobile Research Institute(JARI)7} 2008~2012'd SHE315 UG OZ 409 Aol
4mo| HAE AT A, LV A& QIASHHA A5 o2 F35tal, FVEL ol& FFte 49 3
TS AT B3 B U AT Zofe HREIH oY 20189 IEEEA ] FHFY UEE
AZoZ 2022\ o] % FVell LAV gl AEY 3T F8EE Agsty vt B3t ArtEEs
2gAlY AA EY #RAFY AFE FH Fo2, A 1A T8EL 27 olE FAAA 2T e
AL AL Y Fo Jom F3F wlo] ol BAS F TuSimpleAHs 7hvlks} glojd, 35S 233
THFY 71eS 7o 2 n= E24KTucson)-3 Y 2 (Phoenix) S A= EY FRFH AFA]0l #oshr] ¢
3 ml= FAbo] ATAE MY

1)=& 1991'A 0l Automated Highway System(AHS) Al €& AlZFete] 199710l i 2| Ap5&71 9] Aol
o] Folx o, A Ejole] PATH(2000~2011' )&= oA && S HHO=E Folt, golret vav &
21 o] &3 Y Aojs T3l HAE HAA =2 AN FIFY AAstATh Ag)EY ol PATHE
ADAS 9 V2v7|& 719k 2003'd 2th, 2010\ 3thHe| SEAFOE H A 3~4m (HH O E i Y o|EAolE
Pt FR TS Adstdon, ol& B3l A5d7 &9 55 HF3HI FF FHWAS] T3 dfol] B
< o] 8% A Z2AEE Ag Fof Ut} 20159 T PlF FES 2FTH2 P EE(Peloton) A7} 7
P T Ve BEH2EE EY JHEEHE AUE 1180 ERA Av] EYYY EY F 2 7
© 1 TTI(Texas A&M Transport Institute)= BJAF2~ 25 F(Texas DOT, TxDOT)2} FHWA ZH-E 2] =3}
1999 JEULS T3 AT ZZAE0-6836)F F5IL JloH, LveE 534S 3l Fve
AgFPo s FHUE FHsAh
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A e BEsal oA AESA 2ok e, A2 Sl AL 49 AEFEe 19
stel 2479 /1% 5o TS m Fol Itk olol] B 2/ ATEA 24 sd £ TR HE F
F2 AT Wask vk 9A £ Bl 2T A8 2ol tald ARG WA A5

HEH, aEF 2AF Al tig 51’57(} TR Ha|N AEI.

f

1. RSAITalY

o) W} F8AF2) s¥AEAL, FEAEAL E5AEAL, oleAEAE FET

7)o AZe SFEARAN TS 250, SEAR TR FHASE] FA

B Ak 2 Aoskar Qi

r2bsak weH A, R 1ol ostd AA AbsAbe FRES FEEE s o 3tEAtet
HAHH AFE 71L& <Table 2> % <Table 3>3 £t}

<Table 2> Detail Criteria of Truck Types by Size

Types by Size Detail Criteria
Less than 250cc (15kW maximum rated output in electric vehicles), 3.6m in length,
Super Small . . .
1.5m in width and 2.0m in height
Small-sized
Less than 1,000cc and less than 3.6 meters in length, 1.6 meters in width and 2.0 meters
Normal . .
in height
Licht Maximum loading of not more than 1 ton and a total weight of not more than 3.5
£ tons
. Maximum loading greater than 1 ton and less than 5 tons, or gross weight greater than
Medium
3.5 tons and less than 10 tons
Heavy Maximum loading more than 5 tons or gross weight more than 10 tons

<Table 3> Detail Criteria of Truck Types by Usage

Types by Usage Detail Criteria
Normal Truck for ordinary cargo transportation
Dump Tr'uck with a structure that slides the load easily by gravity by tilting the loading box
with the power of the prime mover
Van Trucks with roof cover

Truck, which have a special construction or special arrangement for a particular use

Special Purpose and do not belong to any of the above types.

2. WEE A0 25t 3tEX FE

B DETE, ANTE, TR, APEe] BEFE 2Ast] B2 AY A4, §AU 2
294 So) BAF ¥ ARG A4F AT BLF 712 ARE AFH] AN DEFEAE AEY
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2 A st Ao TAEA W, oA AlFehs SHERF SRR ofyEl, REH A Al AHREE
H HAEES 53l g4=g #3FY A o]f Jhsd AF FRE HAESL uEY A A AF BR
<Table 4>0| 4 Hl i} Zo] 12F 2= BF, 115 2F 57

% A% B8 G3hE BExe) A9 3BRE FOR 74

LNl

<Table 4> Classification of Trucks by 12 Types

Classification Criteria Representive Shape »
Types of Trucks - - Definition of Truck Type
No. of axial Unit Axle arrangement
(L. -
Tvpe 3 Small-sized ) | oo Cargo truck, one-unit vehicle with a
P truck A — s maximum load of 1 to 2.5 tons on two axles
Type 4 Small-sized ) 1 oo Cargo truck, one-unit vehicle with a
P truck B - = maximum load of 2.5 axles
Medium-sized :
Type 5 truck A 3 1 — Cargo truck, 3-axle & 1 unit
]
. . fooill oo
Medium-sized .
Type 6 truck B 4 1 — Cargo truck, 4-axle & 1 unit
Type 7 | Medium-sized 5 1 Rasihaa Cargo truck, S-axle & 1 unit
P truck C ¢
2]
Large-sized fo=o oo 4-axle & two-unit vehicle in semi-trailer
Type 8 4 2 .
truck A form for cargo transportation
. o= . S .
Type 9 Large-sized 4 ) 4-axle & two-unit vehicle in full-trailer
truck B —= form for cargo transportation
el
Large-sized oo b 5-axle & two-unit vehicle in semi-trailer
Type 10 5 2 .
truck C === == form for cargo transportation
Large-sized o7 oo o o 5-axle & two-unit vehicle in full-trailer
Type 11 5 2 .
truck D === = = form for cargo transportation
Large-sized ' Sees More than 6-axle & two-unit vehicle in
Type 12 6 2 Lo .
truck E semi-trailer form for cargo transportation
128 DARTSUL =27 197, MI22(20204 4)




i A39E 48] oA BE Ao &A= ==V

P T S 142 & AEF 8T ZAE dtoof dtp et %ﬂ’a}i EAE} A& ek ZA
WFARLE 2012~2016'A71A] 71871 0] WAL, o] = 17k AAbE 109, FdAE 1,090 Q1 A
wt $83h 3 2 ol FA M ABARTE A AR aoH, A HAE A
AraL| A SHEAY AA S HlF WA %, AEATE 80.0%, FIATE 140%2 THE 2
H3) w9 E=UT SEAE UA o %94 %% 5 o] & %@01134 T2HOFZ AAgo] Yo
0= E‘rg— 24 °ﬂ Hloﬂ AR & Y3tE < 39] A o] %—% ol §l& Ao ®elth

? AEE FolE BT JTHRyu et al, 2017).

<Table 5> Traffic Accidents due to Poor Load Safety Measures

Year Type Pasz:r:ger Bus Truck U:;’ge:iir Twoc-aw:'heel Unknown Sum
Accidents 0 2 103 18 3 16 142

2012 Casualty 0 0 3 0 0 0 3
Injury 0 2 150 30 4 25 211

Accidents 2 1 87 24 1 8 123

2013 Casualty 0 0 1 0 0 0 1
Injury 2 3 145 37 1 11 199

Accidents 1 2 108 15 0 18 144

2014 Casualty 0 0 1 2 0 0 3
Injury 2 7 160 21 0 23 213

Accidents 1 0 134 16 2 14 167

2015 Casualty 0 0 2 0 0 0 2
Injury 1 0 223 28 3 18 273

Accidents 1 1 96 19 1 24 142

2016 Casualty 0 0 1 0 0 0 1
Injury 3 1 129 28 1 32 194

Accidents 5 6 528 92 7 80 718

Sum Casualty 0 0 8 2 0 0 10
Injury 8 13 807 144 9 109 1,090

Accidents 0.7 0.8 73.5 12.8 1.0 11.1 100

11;1)0 Casualty 0 0 80 20 0 0 100
Injury 0.7 12 74.0 132 0.8 10.0 100
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=L AAE AN EY nFAILE TEFFEEZ TESA AW EE A 537 SEFGA T A
A=l A 242t 19.7%, A=A 18.4%, L&EEZNA 15.7%7) LAt FE& A<ls)
I EEFHFEE Z Aot fITh 238 AdAE FE iR Bo] HAEaL glo] A& ER
A Ao} AR JEH o2 dAEHE 21 oYtk WHH KA A& R A 20.6%, LEt oA
202%, SHFAANTANA 18.6%, A=olA 18.5%, AWZNA 175%2 =22 YEPGTHRyu et al, 2017).
H 1097 1EE 2 A GtE(EAgE)E Q] TS nFAILE 7T 201390 5 64102
3 FHIoe AZ 7 6%21@ H 1097 391700 A8t AFFAFE 1087 0] Tt al
A 1Mo R YstE AR Qlal] AgAl Boe 2 F4A7F BAEaL Qlt) <Table 6> H
1097 I&£58 Y& E%Ami Qg AR, FAAE AARASTE BolF T QITtHRyu et al, 2017).

<Table 6> Traffic Accidents due to Fallen Object on Expressways

Year Accidents Casualty Injury
2007 28 0 8
2008 28 0 7
2009 37 0 6
2010 20 0 1
2011 33 0 24
2012 44 0 17
2013 64 0 16
2014 43 1 14
2015 48 0 8
2016 46 0 6
total 391 1 107

o
I
b

2 31221 2 Aol e =AY LA AAT EAF 9,692TH(55.4%, 2 ATl 31E0] 2 A5
2} 3,138t E£3h), HAE AA ﬁkvgx} 7,807t (44.6%) 2 N3 AA T 3527} ¢ 10% B = T
: ﬂ%x} ZH e 2 BEL 28 3EAT 6,24000(67.3%, F2F 2,396TH ‘if{})i 7V =3k,
2} 2,577H(47.5%, 32+ 4160 3D, Ul &= 8750 (31.3%, &=k 3260 &) =o]YTh HI= 7|
A7F 25 O 5 &S AA YA, I3kE 7ol dom, s AEE AES A dA A E
A G3kE 8-S WAE] At Y SEA FEHE 23 $ A0E AEHG o, %8
ARE FA7] A3 AAF FEAVE FHFA dote FEAR AEH R
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V. 3k F5
1. 82 27

SHE2 Ao W BR V2o wet agsiA £7E 4 ded, sEivEelde BAAY d=EE
AF} B F(Korean Standard Industrial Classification, KSIC)oll A 3te] 87 AH] 607 f4Fo 2 BF3t Aot
eyt dEFESEAE B9%te KTDBAIEAdA & R34 EFE st £ 327 #5202 3}
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VoxX 71 2R S st MY 2R ¥ 5 MY J|xdT
o TS o, olF v T FEHOE tlEFI Utk
) TEFSAE - BiE, SAE, YAE, FAHE
2) BAE  ARRE, A3A%E, A 9 ddts, 553E, ESSE
3) AEFHE - FAEE, HAE, ATAFEEAL), o8, tsrb ARAE 2 2oAF
4 FE3dF 54 Z 14-‘?—2{]%(7}-}1 q9)), FazjFo] 9 FolAFE, U4 B 7ISuA, 8=
5 SEAFE  AANAFEAF L AAR AF , SFE D SAAFESFF A9, 58 2 9 9
oFE, 1Y 9 FY2EAE HESEE AF
6) FE71AFLE - AR 24 AF, FE7HEAF AFCIA 2 7 AL, AAREEHAFEH 9SS
g T AF, A7 AFE, A AERES7] 2 AA, Asa 2 Eddy 9 B9 AFE, 7)E
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2 M e WFe A

L, 1 HEZ FrkEe] 20.89%,

2015 7| diER® F5E Eiﬁ‘r% =ET SAE HoFal JATHKOTI, 2016).

<Table 7> Road Freight Volume by Category as of 2015

FENAFYE0] 19.18% <=0t} <Table 7>

Types Code Volume(ton/year) Ratio(%)
Agn;l::;nuee gﬁi’fﬁmy’ 1. Agriculture and foresiry, marine Category 1~4 50,919,866 2.89
livestock industry products, livestock industry
Mining industry 2. Mining products Category 5~9 367,979,337 20.89
3. Metal machinery industrial products Category 22~29 337,779,195 19.18
4. Chemical products Category 18~21 465,074,649 26.41
Manufacturing industry | 5. Light industrial products Category 10~ 14 74,686,560 424
6. Miscellaneous industrial products Category 15~17 161,028,001 9.14
7. Others Category 30~31 36,641,058 2.08
Wholesale industry 100,753,297 572
Container 166,455,648 9.45
Sum 1,761,290,611 100.00
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4 F5 v]&& H9F3 ¢ TH(Korea Expressway Corporation Research Institute, 2018).

<Table 8> Percentage of dangerous goods items

Types Ratio(%) Description
Type 2 344 Gas flow

Type 3 539 Flammable liquid

Types 8 32 Corrosive material

Unmarked 6.9 The item, which is not marked on it or truck

Chemicals, flammable solids / spontaneous flammable substances / water in
Type 1, 4, 5, 6, 9 15 contact with flammable gases, oxidizing substances / organic peroxides, toxic
/ infectious substances, other dangerous substances

Sum 100 -

g, A4 U 93 E ERe AdEddBgyd 93l 672 FEHH, ol gEe Eeiﬂﬁlﬂ'
d3it} #3-2 UN2| IMDG(International Maritime Dangerous Goods) Codedll 2|3 &S 714 £F/F=E &
o0 v 2 FH(U.S. Department of Transportation)= 3FFf, WA &4 529 ALEAYA] —L]SH
Fote F 14508 FEskAL ok T TAEEQRATE N, A AE = ERe A AA S E 9
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NFEE F5FS AT oF 46211H/LE YEIGAR, FHFRY Ale duiatdFe Akt o &
2 5 Q7] wiol, qAF} A RAT T B 72 HEINA AHYsleE AFELEL
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