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Impact of median strip facilities on spatial right of way of

roads under shy away effects

CHEN Ying, DU Zhigang
(School of Transportation and Logistics Engineering, Wuhan University of Technology,
Wuhan Hubei 430063, China)

Abstract: In order to seek the best way of laying median strip facilities, four typical forms of median
strips in China were established through driving simulation, and trajectory and speed-related data were
extracted. Based on the horizontal right of way in the road spatial right of way, the road utilisation rate was
selected as an indicator to analyse the difference characteristics between the actual right of way and the
nominal right of way. The results show that the overall range of fluctuations in driver trajectories at different
height facilities is significantly different. Among the rightward offsets triggered by the shy away effect, the
trajectory offset reaches the maximum in the reboundable traffic cylinders scenario Ry, followed by the
traffic separate railings R, and raised pavement markers R,, which are larger than that of the double yellow
line scenario R, without the facility. While adding facilities triggers a shy away effect in drivers, a certain
degree of lateral offset can improve road utilisation rate, up to 11. 15%, which was found in R,. At the

same time, the installation of the facility inhibits the speed of drivers, achieving a two-way improvement in
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traffic safety and traffic design. Finally, the width of the median strip to satisfy the maximum nominal

right-of-way utilisation was calculated to be 0. 844 m and the facility’s height to be 138. 62 c¢m.

Keywords: shy away effect;

driving behaviour
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Table 1 Test road and facility parameters

BN 2 W SR 20 Bt S5
XL HELL R, T8 0. 15 m, PIbRZ A EFE 0.2 m
SRR R, 5 25mm, [F]B% 8 m i —A4b, B4 0. 15m, # e WL # Lk

R, KIS 43, %38 5 60 cm , AR AR 0. 22 m, A% 2m, S W4

S RS R, 9% 3.5 m, K 500 m, B 75 em, FEAR AR 0.22 m, (8] [5 2m , #0525
R, YERE 00, BRI B EE 190 em, FEREAR 0. 22 m, 8] [F 2m , FETC AL 2%
Ry 50 km/h B L1 m, SR 0. 38 m, FE T WL

S A A R, W12 m, JREETE 0. 38 m, B AU 2
R, 1.3 m, IEEETE 0. 38 m, 5 XL

T B Y SEORE R BOESE, 2 IR A BEASHE % AR i T LVE Y (JTG D81—2017) | (G B AC bR i FAR 24 3
T IR AT AR ) (GB 5768. 3—2009 ) {7 i 46 A2 8 P B A2 I B 5 ™) (GA/T 1567—2019) (B g @A) (GB/T

24972—2010) .
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Table 2 ANOVA results on different-height reboundable

traffic cylinders

LT o R, R, R
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Table 3 ANOVA results on different-height traffic

separate railings
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Table 4 Offsets ANOVA results across scenarios

g | ikt R R, R; R
s ? — 0.537 | 0. 000: 0. OOO:
e > 0. 537 — 0. 000 0. 000

R 0.000" | 0.000" — 0.000"
R, — 0.001" {0.000" | 0.104
5" R, 0.001" — 0.000" | 0.000"
R 0.000" | 0.000" — 0.009"
R, — 0.149 [0.000" | 0.023"
95" R, 0. 149 — 0.000" | 0.399
R 0.000" | 0.000" — 0.004"
R, — 0.787 [0.000" | 0.002"
50" R, 0. 787 — 0.000" | 0.005"
R; 0.000" | 0.000" — 0.003"

3.3 AEEETHITREEEZRE
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MR 22 S K I A SR AR 5, 158 F(47 603,3) =
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Table 5 Speed ANOVA results across scenarios

SE | Y R, R, R, R,
R, — 10.000* {0.000* | 0.000"
FPEEAE | R, 0.000° — 10.000" | 0.000"
Ry 10.000" |0.000" | — 0. 000"
R, — 10.000* {0.000* | 0.000"
50" R, 10.000° | — ]0.033*| 0.823
Ry |0.000" |0.033" — 0. 056
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Table 6 Correlation between velocity and offset

Yy R, R, R, R,
AR 0.164™ | 0.045™ | -0.108" | 0.358™
BENE 0. 000 0. 000 0. 000 0. 000
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Fig. 4 Distribution range of 5™ and 95" trajectory offset
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Table 7 Average of nominal and actual right of way

o piG:y 9&?@. éﬂiﬁi il
2k AR i =¥ =
il ra)igE/ m 0.250 | 0.400 | 0.400 0. 400
Fp ] HT $2/m 0.500 | 0.950 | 1.020 1. 180
B /em | 0.000 | 2.500 | 90.000 | 120.000
4 SLHAL/ m 3.500
SRR AL/ m 2.323 | 2.445 | 2.468 2. 407
EEEFIHE/ % | 66.358 | 69.857 | 70.508 | 68.785
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y,, == 46.411x0 + 123.52x7 - 103. 74x, + 26.623
(5)
¥, == 36.447x; + 96.085x] — 79. 748x, + 20. 759
(6)
¥y = =4+ 107 +0.000 722 — 0.030 6x, — 0.165 9
(7)
¥y =4+ 107° = 0.000 8x3 + 0. 048 6x, + 0.350 2
(8)
o, APl SR  myy,, N x, TERE T YIRS
5" my oy, N, T AR R 95", myx, NI
TR RE  em; vy A v, SERE FEIIRAE R 5" m; vy, A
x, TERE T PR & 95" m,,
MR (5)—2X(6) , B T 4030 I #4096 Je e KPR
JEE B 24 AR S A (-0.85 m,0.85 m),
I FE R B A h i SR T AR 2 e A A
WA T (-0.85 m,0.85 m), FAEd 43 v B
D) Rt e 5 1 T, 76 2 - 0. 85<y<0. 85 HEUHE



24110000220003

12 3

1127 PR=. tbd

RS MUKW T v sk B R0t X 38 B 2 ) 8 AL 14 52 - 201 -

DI PN T RN 1) T B DA B BE P, e — i
x, FRARY 5" 5 95" A IZ IR v, 5y, 90
5y, BOAEXHEAG A AL, BRIk 20 0T LSS 43 R B f
Kesayu i, (5)HE] y,> -0.85 m 1Y x, BUEE
A x,<0. 556 m 5%, 0. 843 m< x,<1.262 m; 3 (6) 15
21 y,,<0. 85 m ALK x,>0. 461 m, HTH5
WERLE S M /NT 60 km/h Bif WIJW%TZT
RNTF 0.5 my [RGB 20 58 W e R v 437 o B
4 0. 844 m , ILH )38 BRI FH 23R8 5] 75. 22% H#,
MRAE(7) 2(8) , AT 23 2 e KPR Y 4% St
ASUR FH S PRl 4 15 i v B 02 A 138. 62 em, LS (1438 %
FIFR K] 93.30%,

Hor rhyHESERE A 0. 844 m B IRASHY 5™ N
-0. 849 m,95" “4—0. 016 m 2% Bt A #4720 i , B0 ke
RO RE I 55, PR, SR FH 6 368 18 w43l 5 B T A 800
W1 NN o R SAIK e R e N s R S =R
JEIR T,

MR Tt 1 i B 138. 62 em B, IRFE 1Y 5" K
-0. 616 m,95" 4 0. 849 m, & H ik 5 i =5 3 {1525
i N A T )RR | 2 3 AT P I B v R R
SIX R PY, BEAR ‘“*épﬁéx% B A,

AR, Gl Ml SERE A G — SR
e A BRI, P A A3y S R e R
ANG BT 7 A 3 P R N 28 B N AT B A
5 i FHELARL A3 FBL P, BB T A o 4 5 15 b e 3 B
TR 110 22 48 1) BE 5, SR A DR B 15 ] 1) 47 350 14
T A T A A0 %) 2 4 8 ) B 4 v 44 SR A
FHER RIS ORIEA T 2Rk

5 & it

1) AFE BT, 25 800w B8 52 20
AR SR AR B 5 T 2 gk AT
] T2, 52 38 B 25 42 15 3 s T DU ) T 45 Bl
T AP S SE AT U frh 2 1 25 3 N R 2B 38 0 2 Bl e A5
ﬁjil T LI B AR SN 4 rh e g3 B 1 it

b R, 235 [ B RSN

2) SR A BGU fih & T Bl N A A AR R
[ 326 125 1R ik 1 1 B8 A 0 A % 157%%&}5@5’3%5&,\
Bﬁﬂjlﬁﬁﬁﬂﬁﬁztt&uﬁuﬁﬁﬂﬁ%am HAT 3
FEA FTREAG, PRI, 38 A PR B it , A R it
7 R A A FLRE RN %mLE%@XE%W*’JFHKE’J
[ A, M2 O A f s i e A B T AS il e 4 538
TR LT

3) IR Bk i 3 T3 b e oy B it A s A B
EMERR A B FH 22 Tl N AR 2500 T i i 7 22 Tl
P LA KO T4 7 350 B P 4 ), A1 1l e 2 g A
523 [B) BEA e 5K A v e 43 B it 2 — T B
B ARBUA A8 T8 2 A E T ik, TR i R R
PR32 24 SCBEAR T 32 0% vh i 5 B 5 18t v B 114 1
BoONE S EWUE,

4) B FE B GEA [A] 6 280 v e g3 B Tt X
e N7 HE B e T fih A P 3 B S [) B AR AR A 1
A A Uit 7 T PR AN ] A8 57 T B X Tl
NN s A AR VR RO, Rl AR AR B it A
HA s H e & A i) LA B FRAEACR | K2
TR E A

% x o

(1] LIOI A, HAZOOR A, CASTRO M, et al. Impact on driver behaviour of guardrails of different height in horizontal-vertical
coordinated road scenarios with a limited available sight distance[ J]. Transportation Research Part F-Traffic Psychology
and Behaviour, 2022, 84.287-300.

(2] TAY R, CHURCHILL A. Effect of different median barriers on traffic speed[ J]. Canadian Journal of Transportation,
2007, 1(1) :56-66.

[3] AASHO-2011, Roadside design guide[ S].

(4] BB 2RFLXOFEATHEBREENSRITANNZIO]. KEAZZR: SRV, 2020, 40(4):
117-126.
WEI Wenhai. Influence of lane reduction on driving behavior characteristics under multi-factor interaction[ J]. Journal of
Chang’an University: Natural Science Edition, 2020, 40(4) :117-128.

(5] =X pimEBSRPREFEFPEEXORANERBEL)]. BEEERE, 2021(4) .80-81, 117.
WU Wenchuan. The related problems and solutions of adding central isolation guardrail on urban roads[ J]. Fujian

Construction Science & Technology, 2021(4) . 80-81, 117.



24110000220003 1127 B, fbd

S LS IO & I - $34%
- 202 - China  Safety  Science  Journal 20244

(6] PFaBED, o, £l ARMEBRBEREREEBUORERISRINII]. MEEAR, 2022, 40(10) :57-62.
TAO Panpan, LI Yuan, WANG Yichuan. Discussion on refined setting of traffic barricade in Beijing[ J]. Journal of
Municipal Technology, 2022, 40(10) .57-62.

(7] &7, BRIE, O%%E, & SiMERPEORENLIITARIT(I]. 1mHhaE, 2007, 5(3) :86-91.

ZHANG Ning, CHEN Kai, HE Tieijun, et al. Comparative study and design of urban street median[ J]. Urban Transport
of China, 2007, 5(3) .86-91.

(8] ROQUE C, LOURENGCO CARDOSO J, CONNELL T, et al. Topic analysis of road safety inspections using latent dirichlet
allocation: a case study of roadside safety in Irish main roads[ J]. Accident Analysis and Prevention, 2019, 131.
336-349.

(9] 7=, B, RES, & ABBUSEXMNGSBMNZ 2 ITHARGR)]. PEZERZZR, 2023,
33(9) . 214-226.

CHENG Rui, PAN Ye, DAI Junji, et al. Research overview of roadside accident risk assessment and roadside safety
design[ J]. China Safety Science Journal, 2023,33(9) .214-226.

[10] PSR, fHEHI, B, F EFSMBESHESRABRERBLZEMMIRTI]. PELZERNFFIR, 2023,
33 (8). 134-141.

ZHENG Haoran, DU Zhigang, WANG Shoushuo, et al. Design of traffic safety optimization for expressway tunnel based
on linear guidance[ J]. China Safety Science Journal ,2023,33(8) :134-141.

(1] T8 SRABRENSAZERASEC RNAHRLD]. BN BSGET KF,2023.

WANG Shoushuo. Study on theory and application of combining the visual guiding information in freeway tunnels[ D].
Wuhan: Wuhan University of Technology, 2023.

[12] CHEN Ying, DU Zhigang, JIANG Zehao, et al. Driver’s shy away effect in urban extra-long underwater tunnel[ J].
Promet-Traffic & Transportation, 2023, 35(4) :552-566.

[13] 28K, iGN, RES, F BRERITNDHGERFH TESRAMERARLI]. PEZERNZZR, 2018,
28(1). 32-37.

YANG Libo, DU Zhigang, XU Wanwan, et al. Research on drivers” visual illusion in tunnels under different combined
visual information conditions[ J]. China Safety Science Journal 2018, 28(1) :32-37.

[14] #R#, KE, BiRE, F ALERSPRT TERVIMEDIFMESFBREL)]. AFLESTREFR, 2022,
13(4) .718-728.

XU Jin, ZHANG Yu, DAI Zhenhua, et al. Vehicle trajectory oscillation characteristics and lane width control under
human natural driving conditions[ J]. Journal of Automotive Safety and Energy, 2022, 13(4) .718-728.

[15] BF=, LGN, SR, F BEFNETANEMKTRKBESRATMEMNLI]. A, 2023, 68 (12):
206-214.
CHEN Ying, DU Zhigang, XU Fuqiang, et al. Driving load evaluation of urban underwater extra-long tunnel based on
evasive behavior[ J]. Highway, 2023, 68(12). 206-214.

[16] CJJ37—2012, DB TR TAISE(2016 TEhR) [S].
CJJ37-2012, Design specification for urban road engineering (2016 Edition) [S].

[17] EL ESAWEY M, SAYED T. Evaluating safety risk of locating above ground utility structures in the highway right-of-

way[ J]. Accident Analysis and Prevention, 2012, 49.419-428.

EE"NY: B % (1996—) , &0, ZREIEN, FEME oA 05T 7 1a] A 38 B 3238 & 4
Y7 A% . Email; yingchen1108@ qq. com,,



