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Abstract:
realize close distance following between trucks through

Truck platooning is a traffic mode that can
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technologies. The decrease of gap directly leads to the
increase of heavy vehicle density. Moreover, long-span
bridge can accommodate a large number of truck
platoons, which may affect the whole or partial structure.
To study the load effect of truck platooning and mixed
traffic flow composed of ordinary vehicles and truck
platoons on bridge structure, and the applicability of the
current design code, this paper investigated the actual
test and theoretical research on truck platooning at home
and abroad, and proposed a load model for truck
platooning and a simulation method for mixed traffic flow
based on the measured traffic flow data of long-span
bridges in service. The mixed traffic flow simulation of a
long-span suspension bridge was conducted, considering
the actual operation condition of the bridge. In addition,
the vehicle load effect level and safety of the bridge in the
representative mixed traffic scenarios were studied, and
the influence of truck platooning mode and mixed traffic
flow on the vehicle load effect of the long-span suspension
bridge was analyzed. The results show that the load effect
of mixed traffic flow is significantly higher than that of
ordinary vehicle traffic flow, but it is still lower than the
code value. The effect value under different loading
scenarios is about 35%~80% of the code value, indicating
that the current code can provide a good safety margin for
the global effect and partial effect of structure under
mixed traffic flow with the participation of truck
platooning, and that the safe service of the bridge can be

ensured under the corresponding operation conditions in

the future.
Key words: long-span bridge; vehicle load; mixed
traffic flow; truck platooning; global effect; partial
effect
! -t it
PRLERPERE S fr AR %t
:
AN

=

5



1860 [l o K 2 2 MCH 9K BE 2% O

51 %

RESAEBT AR FATF VA BN K P IRk
SR AEAE 200 . Enright %36 F 38 5 11 1 1
WIM (weigh-in-motion ) £ 4 4= i 1 #1355 4237 , 73 A
T ERHIH FLE R RN A, 45 R R, B Y
EC LMI1(Eurocode load model 1)RIX}F KA
PR A9, 32 B B9 ASCE (American Society of
Civil Engineers) £ % Fl AASHTO (American
Association of State Highway and Transportation
Officials ) HL-93 BRI & 25 GG T — 28 b 5 1) 424
MR R FE A TR W S B R i
PV M 0 Bl AT BT L RO A (B AP 4 SR 3R B %
BAE T8 AR S T A RON A E I TR
(B, AEL Al 0 AR (B BSOUE VAR, 50 T 2R OXURS:
R BTG i LER S R RON AR AR 50 S 25
T3 R A BT S DN A2 3 Ay AR A T R 4 AL
iy 2/ T W R A8 2 ) 3l e 17, 45 SR S W PR T
D 3 g B R B A B TG, e R R A Gk B
15% ¢ Al L, BFGE RS A% A i 4 ) R A 250 B R
X — KB AEA

+ 4251 BA ( Truck Platooning , X FR 51 AFT 58 571
BABR Bt | Zh A 25 B 45 ) 2 [ 325 3R A 0 N T 3 5
Z—, HUR AT AR 4 i fF T B S BOR
1 A gha i, LU B8 4 BB 0AT 3, T 4 T iz
W RCR AT 2R, A SRR 49 BA R A
12 B F115 L3 90RE A A Sl UL /N TB] AT B A E
PRI, A7 4201 B 15m B 8 220 2 SO R B
17 4 [R5 SR 210m B 79 30% , B & 47 4% 1] B A9 344
R, i B BB R . R A5 BN A 20
JR AT Bk SR feft H HA I S 14 £ B B A R A
H I AT RE 25 S B0 BR 4l M A BT RE T R
D3, T AR A e N B AR B RIS AR
e LA AN B 1 4 BA LA S 22 1 4 BB, R 42971
NG N Ak . RSN H AT L A7 3 Ay
RS AR AT A F , HAE HA R Y[R
I, 325 5 I DA 2H 2 0 A Bk B e F 5 ] 40 A
Xt TR 4B BAAE TR R 5 A2 AR 2 4 A i 230 5 1)
R AR ST B A UL, JHOGE 25 4 R B 1 52 e I AN
B, 5 ZEE— 2P T RS .

FE T IR FE IR A B Al b, A SCH 5O THER
PSP A B2 Bl 4281 BA R G 53 52 5d
T TR A5 2838 A T B RA0 ) R, ) —
RS R AT TR, @S IR G 30 i 4
oy RS TR RIS B3 3k, 0 M 9 4 58 38 T 0 7 2 2
93 Ao R B ST, SR S ADL TR A BT A PR

5%,
1 KEEHRZBSHEHEN

1.1 FHEFIEMSH

RS\ FZE RSB FE IR AL AR R4k
A ARGHCE SR AR E PSS 4280 A A9 SC
ik, B4 () A B R 10m A2 A, 31X — 150 B B T4
B AL AR B sz, A BA N R 24 m] LATE] s
R JRCHL AT VP[5 S5 7 i [T 1 P A A R 2 )
RGFRE proe [ R ol X TR G, — ok Sl
KL KN 10~13m, S RRAOCH BT, KRG
IR IE T 2% 34 A4 5B EN, 515 5t
o N B AR AR AL AT A B — BN R G
Thulaseedharan Fl Yarnold™ 35 T 9m 1 12m 2 Ff iR
ZERIEE 25 R 2 EB AR 3 A S BA , BE T 5 AP ik
PRAL T B 1Y 42 T8 B 24 s 2280 BAR D o
PPAG S5 R I B2t 48K RS AR T, KR
A DAZS 9N 2 AR 5 AR B K TG i . Tohme
Yarnold”#H T FDOT C5 K4, %K T 24 340
4 G BALL K 6m A1 12m 2 FhiER 42 (8] R 84 7R 4230 A
UL, P25 R R AASHTO HL93 44 i3
AT R e R E S BAEH T HERE R 4. Jo
SENSE T BRI R B BRG] R BA S BA TR < 4
BERANSELEN T 160K 45\ 50, i T
FETER GEBN BARIASAETE AR G290 BAAH N (1) i B A T g
Ho KT REFEBGE, Hoa] LIS E Z 194 BN R 4
B AT b AR A s S AT R A % 7 A R i 80
AIRESANH], T 2L 0 ATt
1.2 REXER

TEA BRI IREE T , A 22 3R 20T LU 4
X35 2 55 F 4 18] (vehicle to vehicle, V2V) B {5
A5 AR I A A TSR B AL A sE i, A2
WZHPLAE FE T TROR P T A i B i, J
A TE . DA B AN A B2 B A= 2H B
BB S PURHZ I o AR T ASEIE A . A
5T R ], 38 0 A 1 202 B 30 R e Y SO I [
AR HR BB AR TRE ), e PTIk 24 . JE S - A
BN Bl AR ) LU AT T AR A T RE ) AN AC R PR A
M, Y A S B AR R FL R ) 80 V6 i) L EA THE
IR T B IS Y 24 , 2 AHEE 0T LARE
fR50%"" s J3—J7 T, IR A 2l i T 2 B 44
HT 4 R P [R) A 38t 722 i) (cooperative adaptive
cruise control, CACC) H a2 B 4= 4 s}, 25 3 53 25 7E



5% 12

B, G RE S TR R RS ARG 4 i A 2

1861

OFEVER T 18 A B, 5 5% CACC 44
(1) 22 G B , Tl 2 B A 0 A 8
Ko SEMMPL A MEFE LA, BT F5 L0 5 A ] 25
(AU YN TR B TR T T B 05 0 A - O S
MAMFIEN, AB MRS S5R A 3@ RS B
AUH UL AZ 8 I 2 (B 7E A TR Sy AT 4 25 0 5
BB AR W 8 B 25 5, HAE R B
LR FEA T AN I T BR AT

2 FFEFIAEHER 5R & KX EREL

2.1 BEITEMPMIER

B — A F2 85 2 180m (1) P15 X2 AR AT 1o il =
BRI AR A A8 AR T 00 4240 far 23000
M, B R B AR AG BN 1 FiT/R o W 1T 96 42. 6m,
2 )2 T PR F WL )\ ZE T bR i i, BieE R 8 )
BRE . PEATRON PR, 32 B TR R I 2
Z SR e FL 7 Sy R R 5 A A A
TEAERE R ST, B A B S 2 i v i 8 i JRE A 3245
Bl 7 P4 A5 AT Sl T RS b R AT ) 4 RN AR
RIG ST BTN o

TE ANSYS $ 0 v e 37 48540 = 4 BR TR AL,
R 3 AP LTRSS MR A, o, B AR

2 -
£
Lo
g,
a |
1=
B 4t
=
-6 1 1 1 I J
0 440 880 1320 1760 2200
HFREELS/m
a RREFAE
5_
= il
o
< 3+
=
= 2L
&
L
=
| | | |
0 440 880 1320 1760 2200
MR B4 /m

¢ W7 mmAT i 7

1 HrREM=YERE

Fig.1 3D model of overall bridge structure
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Fig.2 Key effect influence lines
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Tab.1 Test project and main conclusions of truck platooning at home and abroad

mpE EZxE HiH

FELER

2011 EH Path

2009 7 RABAPAL
20052009 451 KONVOL e ek 1094 BOMARHIFE .
fETE TTS #E

2008—2013 HA< S

R0
[EEEUNESS
2019 g H BRI
HEAEPE R R
2019 P BRUEATTE WHE.

HE:

TEPRAERE 25 6m ik, Bk R 40T AT 496 ~5 %% Mok} BRBA R 22 0T LI 10 %0~ 14 %0 R
SRR LIRS R A LR (— A 10m)ATRE , oy T3 80w R AFTE , o5 REAS O 1L 9 00 RYZSE I,

20104E9 H , 3HiARA 4 42 LA 80kmeh ™ Y |\ 15m [RIHEF BAF 70 20134 2 A , 3 E AR 45 1 i A< 42
ZH R AN AT PR G: , HBR A2 A1k 4. 7m ELIEE g S0kmeh ! 25 SRR AR A4 T R4 15% 11

N B 5T RS SHOr RO 16, 7Tm B RS, FFAAE L A s s 175 OSSN e . 2k
FrR AR b B A G SRAT A A2 BRI 00, 5 05 e A B 5 400 R AR I BE B R3320 25m.

SER PR R A AR AR S IR 5 15X (1222096 )m, A4 T2 60kmeh ", FT A RMAR 424 526 ~20 %6 4k

BT BRSPS BORTER A
BA PR 2500 BA PR R A ] B BA 5 BA R R 425 P

(R $531 B K NN RS 8= Wk = 1§l S [N E =
(I 3) .

+ 451 Aty AR Y
i N S ST -~
A
f \

HAZERNSHL BB R SEL RSB

1 2 I\ t

"B e sandaba SN ST

N . e

BAPN BR 42 (a1 AL AT B RERH SR

B3 FZEFIBATTEHEE
Fig.3 Load model of truck platooning
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Tab.2 Parameter value of truck platooning simulation
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Tab.3 Arrangement of truck platooning
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Fig.4 Single lane traffic flow of mixed traffic flow
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Fig.5 Flowchart of mixed traffic flow simulation and application for long-span bridges
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Fig.6 Distribution of effect maximum samples (Scenario 4)
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