5548 B 5
202045 H

[ B K “F 2 4 CH A BE S R0
JOURNAL OF TONGI UNIVERSITY (NATURAL SCIENCE )

Vol. 48 No. 5
May 2020

NEHS: 0253-374X(2020)05-0702-08

MXAER T

% F, BEER, 5l

DOI: 10. 11908/j. issn. 0253-374x. 19325

B R MAIT AR

A, RER, FRAE

([FRIPF R 5380 TR A TP S 9000 %, il 201804)

TR XA R 2550 5 AT L, T8 A i
JERS BRI AR T XA VR S 2 2 A
W 50 T 32 WO ST 42 Bl R EAT T ATE T T 25
QPRI SEER SRR T A B B3AT Dy B A gl 25 e R i
FRSRAE AT B T S M 3R, S 7 XU T T PR B2
DURCBEAT J RS o WFFEL SRR  J5 1w #5552 T R R i )
W IR 25550 B3 S AT ol B B PR 3R 2 — 5 %5 1B 1] 3 S £t
JIFEAE N B B BB R B 68 S5 ) S A XU P T 25 3k 5%
W BEATH o

KRR MR 2 3 B3 R W AT ALY 5 - - R s 2 A
E1ET
FESZES: U491 WHEAFRERD: A

Model of Driving Behavior of Truck
Driver Under Crosswind

CHEN Feng, PENG Haorong, MA Xiaoxiang, LIANG
Jieyu, PAN Xiaodong

(Key Laboratory of Road and Traffic Engineering of the Ministry
of Education, Tongji University, Shanghai 201804, China)

Abstract: In order to establish the driver behavior model
under the action of crosswinds, a driving simulation
platform for long-span bridge under the action of wind-
vehicle-bridge coupling was built based on the 8-dof
driving simulator. Thirty-two professional truck drivers
were recruited to conduct driving simulation experiments
under crosswinds. Driver behavior and vehicle dynamic
response data were collected and a two-level driver
behavior model was established under crosswind. The
results show that the steering wheel torque feedback is
one of the key factors affecting the driver behavior under
crosswind. Considering the steering wheel torque
feedback, the two-level model can better reflect the driver

behavior under the action of crosswind.
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der crosswinds

R s FEMIRWE S 5RE 2R 2 5, ZEAm e 4 A ok
JE R I AR R R A . N A 0] LU Y,
KAERF , 50 R2  RE 7 55— A 0 1 o ) XL
JRGEE P 1S TR, A A T gl Rs e AR 2
3.1.3 MmN

FEZ Bt RE v, T 1) 5 SR A A A i i
HUA 2 0 PR A A A AT IR  E R i SRS
DA K 6 TR 0 S50 ., S i 2 Tl B3 45 A ) 7 1)
R EZ "2 ARNFERA TSR 5 10 85457 1 Y
AL RN 5 FrR . B BN XUFE T 25 30 5
VAT R AR TR 16T Ay AR 2 1) £ 2 5 A e
% KR A2 SRS AR A 6, 20 T 32 1 Ik
CHIGH 25 0 B3 2 AT N RS o YER P 2 B B
RWABEAE B EZORIR , A 4012 g IR A 22 i
SLHES A BRI EE R E . B, 4
5% ) 2 SR W XUVE FH B, 258 0 D s % 20 447
D7 AR A B R 35 (5 B RS A Ty [v) 25 5 15 T %
FF i A% 328 25 2 s D3 o R ) 2 7 2 3 A XL el A7
T b N 5 A A A e 2 RS 22 S AR
b B LA B 1% DX, i B SRR B B e R BR A
DAL, XA T 25 35 53 B I A T R B 7R g o Sy oot

B4 MREATEREZAERE
Fig. 4 Yawing rate of the moving truck under cross-

winds

L B T T ) B S5 TR RS
3.2 MRIEATERRRMITH

AR 3. 11 AT T B9 2 A T B RE AR 23 A m ] R A
FESR AT XA T, 24508 %) 0 1] 37 % RS 422 £ 3k 2
AR SR HBIE R, AR A AT RS R M A 22 A a2 3
FEE A 2 O EE A 7 1] SR R R
AT BB T3 T R I DR N A 5 4 D0 i 7 AR 4
TR B RIS IR R o AN, T e R 5 A
REAS I 1 A it sz D 25 Bt BRI XA R 42
BURASSFAR B, X 25 Bk 5% A SO B NA T o LA
RS o

TECAT AON XU T 25 Bk 53 BRI vy | 4R
PRI R 5% 1] F1 oK s 2 B 53 RO 90 AT o
T3 X ] — 49 52 4, 75 1) 282 A R 1o £ 22 B A7 A
[ 5 B LIS 2 o DRI , AR SCR FH A2 0 e 1) £ ) 72
PR B XA EHT T 255 B3 14547 o XA
e, ARAP5G ) A AR A AR AN 6 BT

M6 Ha] LAFE AU RUFE P 2Z i, 4 55 1)
FAAE OB /NE R B gl . ARGE 2505 1) F A5 2
SO ZeTEA GORT T AR R SRR, A 1]
FONE WA 1i) H BUER — (R BN ZRTT 2200 P



706 RGN S o (= e )

—_ N
W =
'

—_
(=]
T

77 WA RBUIHE / (N-m)

|
W

|
[
(=
S

5 10 15 20 25 30
Ff(a] /s

R

77 W RBUISE / (N-m)

|
—
wn
T

I5 1I0 1I5 2I0 2I5 3I0
A /s
b R MNEEL

E5 MRXIERTAEERRIIE
Fig. 5 Steering wheel torque feedback of the mov-

ing truck under crosswinds

SRR, AN K (R K p = 0.13 > 0.05)
FAR R (p = 0.79 = 0. 05) Xf 45— A WA 4 3R
Rt T 480 0 3 BRI o AR 2, 6 RS [ R
TBUT 324 %25 3 B3 45 A5 2 1 L2305 ) F 5 — A
W H R 098 - 247 ] A ) XU 46/ 22 )5 0. 23 s
(BRE2£0.06 s) o BUJE , G507 1m) FA 1) 33 K 21 I
AR, Bt I A 0 1m0 9 I PR AR 7 5 — ff B 1 T
o), BT TRE

TE Baker " 4 Hy B0 KU/E FH T 28 3 53 F ] A 7R
H 2 B3RO B AT R 0. 25 s A SCLAZE A
[ £ 55— W HE %) B T 40 Sy 728 3 B 52 2 P[]
RG2S 45 5 BUE M 0. 23 s, 5 Baker #AIAGT .
DL B 53 s 07 i (] Ay B2, T LR RUVE T 4240
EE A AR AR RSy AN B B . SR —N B B R )
I A FH B8 3 3T R A0 R R R B . AEaX A
B BE, BTN RUAY 28R HH B, 228 3 B 75 B — e A S
FF J¥) 74 B X0 JRU 7= A g 5 o A8 52 N, 05 1) )
FEAN RUAE T 1 2 0 X 1) A8 Ak, 25 Bk 53X 224 1Y)
BRYE MR E ] Z AT B EAT R A R L, 55— A
W B Sk 725 ik 53 F I i 1 5 g 3800 XA 465 1
Beo AEIXANBYBE, 28 3 B X XUV FE A0 S i R s

&
E
&
...... SOkmh fEEEEEEtt
— 60kmh' | R
-15 : : ) '
o 5 10 15 20 25 30
ASE] /s
a MM EI A2
1571 =
------- 40 km-h™
------ 50 km-h! fux
o kmp ST
1ot
€ ”M@ﬁA
0 o W SV TS
~_
F—AE(E VV
-05 : ' : '
5 10 15 20 25 30
R /s
b RHMNEEL
E6MXIERA TEHER A

Fig. 6 Steering angle of the moving truck under

crosswinds

V7, 2 ) AR XURN 25 3 5% 3 Sl 48 i 2 ] 1
M BaTRE. TR0, 32 Nk RAE
FH R SR 2200 53 WA T AR A ST
3.3 BYWRRMNITHIESR

Baker fE SR AWE T, 25 30 50K AR 4 429010
] )32 Bl R AL 1) F L B T Baker BN

S=MA(t—e)Y+A(t—e)Y (D

o0 R AL 1 A, R A N S B B R S
B0 e g MXIT UG VE 22 5 BBk 1] 5 Y 1 Y 43 591 2
S I )0 i) A5 8 AR 1) 57 B 3 J3E 5 € S 25 08 53 1)
oz B T] MU 0. 25 s, FFIA A 0] c <<e B, R0 %%
i 0=0.

FET LA 1) £ O AR R AE LE A5 R 40 1) 457
FE TR L A %, Chen A1 Cai'® R F 440 i 48 i
TR E A B [ TS SR AR AR T —
Baker S RUFH AR 25 36 535 [ 458, Feak=0an T

6:£%¥£—LQHWLmJAY+MJ(D

P RS AR Ly L, 43500 R A4 B0 3



W5 5 1

B 2,5 URAE R 58 42 B 5 R A 5 A 707

TR 0 RO 5y A1 i 1)y A R O R £ A
2R g

T Baker S5 v B 10 £ -5 22 S 1) (528 A
i) {57 B B 45 5 . Chen T Cai 3 T ZE 2 AR
AR S22 F R PSR B, e, T 1) 3 S 15t ) A A
JER AR AT NI EENRZ—. AL
RS 22 B 5% S IS AT SR YR, AR SO 2 B AL
SCYG R A B A G A T A A (SRS R
AR 3R A PR R 7 1) 28 S 057 R e 2 A A
LTI, 1L B A A S KU R 4 4
B 5% S AT AR

AR KU R 42 50 5% 1) £ 04 I B B AL 5
T, ARSI B B2 3 53 S AT AL, 5
— B BT AEAE T (¢ = 0 s) B2 38 5T 4R A

St —

RN (1==0.23s), W50 5 s BB, 5
B B2 D28 35 53 T iy 12 1y S0 XUV 45 3R (0. 23 s <<
r=<10s), AR FAFE B, HAL Baker 54!
AT AR B B A 2 A R TR A — B B 4
%L 6=0,% B (1) iR, =
Baker #750 X} 25— By BOWS RS (B BEANFF A SEBR , 1056
TR BRI I R 2 SEBR AR B B UE . B2 Ok AR
AR 2 el AR AL ST 0 BB AR N i B S N AT A AR
AL BEHLRF 32 AN REAS (455 6 Flfil] XU T 250 A9 52 56 44
P )AL IR 7 3R 53 AN (A5 22 (6 25 3k 51 S K
P ) AR o XTI ZREEE S , 23 IR Bt AT 4718
A SCE T, G AR 2 R 3 Fm . K2k
3, A BB YR Pearson AHC: R B .

®2 MRERTEREOATUE-MRETERXESH
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