A4 EE 108
2016 410 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 10
Oct. 2016

TEHE. 0253-374X(2016)10-1559-08

DOI:10.11908/j. issn. 0253-374x. 2016.10.013

ZREREFEeERRSFEREMNE

Kokl , FpEEP, RAR
A, FFRYE BESCETIRAFTRESANPE, 1§ 201804;
2. EMEGERE TRENENARAR, SM HEHE 550014)

WE. ARS8 LG EERNREEHR 9.0
m-5 4.5 m BT 54T . F ] UCWin Road Ver. 9 28 Bhix
BFETEMRT 5 2255 48 R AR £ # LA E
SHBR TEBU 1) SR T8 A %o R i A 2GRS R B
VNG ) AR T T VRN ) B ) WAL B T R R R ARt
ATEREL SRR 10 (R B B AR AR X R T ST IR S B 5
VE, SR E B M SIRE T 5 Metn 53 AR E A
W, iB A AT S HEA TR, R T 5 MEr 54
RHRE BB E N D EE TR RERN.: MK
9.0 m BRGFHEBEETHISIR AWM, 3735 2t
IR, B0 B SRR B XE RN, A R O R AR R K, B
B L BEE KRR, MESIRTEE R 4.5 m HIRS FiBix
B RIZHRZEME  ERHI T e R B8 T A B a0k
P ZETE.

KR, BEEIE; B 2RARSEE; BREITE
RES¥EE. U9l NHERFRER . A

Location of Full-width Service Lanes on Truck
Escape Ramp
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Abstract: Under the condition that full-width service lanes
are set on truck escape ramps and the width of arrester bed is
9.0 m or 4.5 m, 48 groups of motion parameters in the
process of entering truck escape ramps by 5 drivers were
obtained through driving simulation UCWin Road Ver. 9. Then
the minimum turning radius, adjusting time, steering angle
amplitude and steering angular frequency were extracted by

judging lateral migration rate and validated by theory. The
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correlation between the above five index and operation speed
was analyzed. At the same time, the significance between the
above five indexes and the full-width service lane’ s position
was tested via the variance analysis and the paired sample T
test. Research result indicates that when the arrester bed
width is 9.0 m and service lane is located on the left side, the
errant vehicle will be more stable and easier to enter the truck
escape ramp, the space to adjust the vehicle’ s driving
direction will be larger, and it will be easier to enter the truck
escape ramp and drivers’ psychological tension will decrease.
When the arrester bed width is 4. 5 meters and the service
lane is located on the left side, the errant vehicle will be more
stable and the entrance of the truck escape ramp will be more

accessible.

Key words. truck escape ramp; driving simulation; full-

width service lanes; road engineering
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Fig.1 Horizontal layout for truck escape ramp experiment
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Fig.2 Cross section layout for truck escape ramp driving simulation (unit: cm)
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Tab.1 Information of participant drivers
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Tab.2 Correlation analysis between entering speed

and the minimum turning radius
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Fig.3 Box diagram of minimum turning radius
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Fig.4 Lateral displacement
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Fig.6 The process of vehicle driving into the truck

escape ramp
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Tab.3 The distance of bending position at different

locations of service lanes
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Tab.4 Statistical table of bending position under different cross section
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xf LB T AR S LM BUE R, ST 5
Y rp L 2 i 00 T A B R A T SRS IR SR
W] 24 0 11 5 BE R, AR 25 S L TR Bl R 2 5
i P 2 SRS A TEL A T 3 A R P[50 % i A R
ANEE . X BRI I R, BRI
LU S L SE IR &S R B, (E AR AL — 2R

4 F7EABEEES

€ SCT 7 16 YRR BT 6] , 22 i 1] 2 25 3 57 B 22
7 7 ) 2 B I 5 B B IS IR R B B R AR B Y
ABEA R SR P A BOR , EHFT R R
25550 B O TR B A 3h PR Lk B 1 3 R R AL
1E.
R e B TR ) 1 AR R R HEAT 7 17 18 B A s ]
BEATHETT IR AR B/ NI THEY NSk 6. AR
3 P B AN [R) B T 5 B 2% T 77 T 80 4 k) £
LI i 8.
[l — S8 B4 F T, IR T UCE T2 M 2 5
B AA 5 1o 8 R o ] WA L B o 4 i B O R
AR 2R Ny SE A W) S AR AR 56 B2 SR AN 3D 7 1T %
T YRR IS 8] BB R A AR [,
P36 e T AT L T 16 9 B ] 52 3 A 5 BE A
W TR 2% (R AR R, B SR O A e AR B 5 7 1] A
(] BRI AR S 5 R AR B2 5 T 1) 3 2 A ) 3% i 5



3 1 1 1 1 ]

1564 Rl ¥ k2 2 WE KRB 2B B4 %
*6 AEANHEZEXRGTERRAEBENELSIT
Tab.6 Adjustment time under different cross section conditions
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Tab.7 Correlation analysis between entering speed

and adjusment time

. 4.5+3.2  4.5+3.2  9.0+3.2 9.0+3.2
BOTEA " oy Tt il e
HAFEEES 0.051 —0, 336 0,786* * 0. 255
BEEMD  0.881 0. 342 0. 004 0. 45
N 11 10 11 11
¥iE 6.615 5 5.947 0 4,354 5 4,280 9
PR 0. 802 25 0. 930 58 0.380 75  0.328 28

T % * FRUONTE 0. 01 BEKY T —H 2B

T T A SR A TS — 2 M T e A 4 ]
53 A\ Z RIFEAEAE KR B IRE 5047 & B, 3
FERIEAR 1 km « b, JEEE 3G H0 0. 027 s, 3R BEXT
VAR B] 5 M E /N B RTS8 e T 1) 9 B TR
A% A5 OB 18T 2% A ERD 5% W Yo AS T DK 1 4L 4T T 22 40
T+ A6 B8 W7 TR 4 {2 %o ) R T s i) 52 ) ) S8 3
BRHE R 225, X190, 043, 2)m BT 4 , 46
Wit F=3.124, B3 P=0. 093>0. 05, % F
(4.5+3. 2>m BEWT R4, BB S it & F=0. 236,
EVE P=0. 632>>0. 05, [K A% W7 A 2% 14 %o 081 i )
AAFAE B Z R,

PRESAE PSR EE . DRI, W L R 45 B B X 4
FIBREAT N RE I R 2R OR R B 5 .

0.08
0.061
- 0.04 .fr..-_
E oo0f /‘/ %
& ok
¥ ool Y \f
fg —0.041 l‘ y
—0.06 L]
~0.08}F \\,'
0 130340 3 3ISO 3 4;20 3 4I60 3 SIOO
ATHEE B /m
9 AEEHARIESHSHRE
Fig.9 Distribution figure of steering wheel angle
along the pile number
5.1 HERAEE
B0 5 0k NGRS AR TR B ) AR RAE R SR AR
e NB 2R EiE R R R WA S RN R A
FIZEME, O T 25 3 5 T A B 2 R B 423 e 5 7R
EE.

AW RMAT RS54 B E T ZE N
Bl £ WAL /0N o LA ] BT TR 25 478 e 1) A W AEL S
BUE AR, AnE 10 AlEl 11 fr7m. X5 AR
RS AT 1T 21 e 1 R IR E HEAT O AR AR T A
GR LR 8. KR Sh AR R MRS H B B B B R
FVEEAT TR R 5 2257, M) S 55 22l i B T Ze i
Bo T R B K SRR 45E



108 A, 2. Ba R EE e RmRARS FEREMNE 1565
00lr o . . FERNR 9. FEWTRIFEE 12, 2 m B, AR B BB R E AV
g oofrasR2E L EX R 16 R AL RS IR R T
fﬁ 0‘008 ‘ n u o" 1)\JH‘J‘%QEJQEEA%;‘\J&.@$L§E%§K~
juiz: o ‘ ] - .
& 0.0061 - . . . _
#EZ o004 ° ' g'i;_ « 459324 .
000 . 5 0-10_ * 451327 .
= 0.
0 1 1 1 1 1 J .
8 90 100 110 120 130 ﬁ 0.08r . . .
B AEFE/(km - h-1) g 0.06- e e .
0.04F . - ., .
10 7.7 m S EIRES % * 002 . ' .
Fig.10 Amplitude distribution of 7.7 m width o— L L L L !
80 90 100 110 120 130
_ ¥ km . h-1
8:8}2_ "0.0+32 4 . . PR/ (an )
g 0o *OO0B2E 12 7.7 m B RS 75
@ 88:(2) B . Fig.12 Frequency distribution of 7.7 m width
& 0010 e e
&® 00088 . . )
= 0.006F . - - _ o "9.0+32 4
® o004 ., " T 012Fe90i32 .
0.002F . < 0.10F
0 1 1 1 1 1 1 1 1 1 i-‘/ N
8 90 95 100 105 110 115 120 125 % 0.08-
B AGEAE/(km - h-1) i 0068 . ot C e ",
& 004 -, . " y
B 11 12.2 mEHEIEES S g 0.02 - . "
Fig.11 Amplitude distribution of 12.2 m width o L L L L L L !
85 90 95 100 105 110 115 120 125
#£8 FRAEFEHEESSTEQRAIBERIES T NTHEE/(km - h-1)
A TA LS
Tab.8 Pﬁﬁfﬁ le T test statistics of steeri 1 B13 12.2 m REREMESD T
ab.o  Taired sample T Lest stalistics of steering angte Fig.13 Frequency distribution of 12.2 m width

amplitude under different cross section condition

. 4.54+3.2  4.5+3.2  9.04+3.2 9.0+3.2
BRSETAR ™ gy o A 2o
EEBH 0. 002 0 0.003 6
B G 0. 041 0. 049
N 10 10 10 10
¥iE 0. 008 5 0. 006 5 0. 009 0 0. 005 4
FRAEE 0.00255  0.00243  0.00414  0.002 6

5.2 ¥EMMAHE

2505 AR AT R 1) A R E S IR {ELZ 7]
I 1) 22 PR L ABLSE SO %6 18] R AR, 2 0 25 Bk B s A
LR 4 TE R KA AN T

F = amax;amin (2)

R F B AR G H Qa2 59 25 0 57 3N
W R B K /NE el s BB AR R
B/ ] F AR AL R B /N (B KD % 1o A J9T R st .
R4 LA R R 1) A TR BOS E anE 12
A 13.

BEWT I SERE 7. 7 m B AS [T TR 44 T 2 1 1 5
RGN, Wi FE AR 12. 2 m BPARSS LB B
T LM A ) FR TR S B R R /. X B B AN
Vi R BT T 2% 14k T 3 1) R SR SR AT BE X REAS T R 5

£9 FAEAEFOEEZETEORIAE
Tab.9 Steering angle frequency under different

cross section condition
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