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Abstract: [Objective] To ensure the vehicles through the work zone crossovers for expressway construction
smooth and fast, a graded speed limit plan for the traffic control zone was studied. [ Method]Firstly, collect and
analyze the traffic flow velocity and time headway in different traffic control zones. Secondly, according to the
vehicle trajectory to calculate the value of the last speed limit sign, and a graded speed limit plan for the traffic
control zone was formulated based on vehicle deceleration and driver gaze. Finally, the graded speed limit plan
was evaluated by safety and efficiency indictors through driving simulator. [ Result] The results show that the av-
erage speed and the time headway in work zone crossovers are the smallest. When the median width is 70 m, the
final speed limit value should be 40 km/h, forming a graded speed limit system in expressway construction
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with a deceleration amplitude of 20 km/h and a final speed limit sign positioned in 50 m before the up-

stream of the transition area. [ Conclusion ] The driving simulation test shows that compared with the two-level

speed limit scheme in JTG H30—2015, the comprehensive efficiency index of the traffic control zone under es-

tablished scheme has increased by 9.15%, and the extensive safety index has increased by 27.62%.
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Tab.1 Total vehicles in different construction traffic control zone
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Fig. 1 Traffic flow characteristics at different sections of traffic control zone
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Fig. 2 Distribution of vehicle trajectory belt in work zone crossover
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Tab.2 Relationship between the vehicle speed and opening widths
Crossover width/m
Item
40 50 60 70 80 90 100 110 120 130
Turning radius/m  36.33  55.08 78.00 105.08 136.33 171.75 211.33 255.08 303.00 355.08
id fi
Sideway foree 16 015 015 0.14 0.14 0.13 0.13 0.13 0.12 0.12
coefficient
Velocity/(km/h)  28.82  34.49 41.04 46.21 52.63 57.20 63.45 69.71 73.40 79.46
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Fig. 4 Diagram of the limit signs interval calculation
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Tab.3 Relationship between the speed and longitudinal

friction coefficients or field vision of the driver

V/(km/h) f al(®)
120 0.29 22
100 0.30 40
80 0.31 60
60 0.33 86
40 0.38 100
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Fig. 5 Limit signs identification and disappearing distance calculation

B, SO 0 51 5 BR AR A o Z R R R S, o
SR g BOOLEY TE B (5 4R G BUE kN3 3
JIR) 5 by R RR bR S A S 2.5 m; R AL
WAR AR, 0.6 m; Ay, H/NE A2 Bl B R R 2
R B 1.2 my WM BB T BL3.75 mym S AZiE
PR Ah NG S BN 2 22 B HE 25, B 4.0 m (PR
Prai i T RE X, bk N2 E + )8 0.25 m, A
HIE TN 3.0m, LREE TN 0.75 m) . 2200 5
P A5 A ), 7 S M 4238 AT 50 A2 4 i b A A
AR B /N NN ZETE . oh 1 8 DR T Xl 47 %
4, DAY S M 2238 17 3 42 490 0 b 2 A UURD 1 2
U AR AR, EA TR AR BB A

F ) (6) A (3) 15 5] 45 G Bk
bR SR T v, 45 R a0

V= J25.92gf{?'6‘ x

R T RS B B A B AR T O 2 AT RE I LR F|
FREARE W L,y =L+ Ly =Ly~ Ly, =0 ARASHT
BB Ly <Ly, +Lyy—Ly o BCAEM Ly, N5 5
(5)H Y Ly, & SCMIF, 220 6 s A T BE 25, b

AHTRSHE RS L, BT
Vi, Vi—l - Viz _
DD/sﬁth+2X362Xng LED

PRI R IE e L, WA b

NP +S 2
(6-8)= tan(oc/Z)} L)

L (8)

w5 (=) + (R m+3W02) o)
2 tan (a/2) tan (0/2)

TERR TR A, M g2 5 G2 e 2 5 PR
PRl PG Z R TE HIE R, ARAE(4) , W FRE AR
R L=H +J =Ly + Loy =Ly +Lyc+Ley o K
UARASAZ R, 452 R 0

l:I/i—lxt_i_ I/iz—l_Viz _\/M2+S2+
36 ! 2><3_62><g><f tan (a/2) (10)
th -1-7‘[24_‘92
3.6 * tan(a/2)

23 MEIEHRBRREFR

TEBEHH N 120 km/h, ARV XK E R 1 km,
e ZBRTHUE S 40 km/h (1) 755 A B T4 161 X, ¢
TR (7) A5 2055 1A B SAR 285 B9 BR S A 7, 7%1
95.612 kiv/h, H1 T2\ i FR BN 4y 10 A BEE5 £
AR BR A H 100 km/h, 218 (10) , 20 B35 %‘@J
1SR 2 A FRGE AR A A (BI B 7, R 189 m, Fe 2B
PRERTEME 1, M50m, EMTRESR, nk4a
JIim o

Pz B 4 T RUE B RIFE AT A9 26 2 S R AR
PRI v, 4 79.112 kn/h, 55 3 B HE AR 25 B FR
WAE V, 79 59.622 km/h, 55 4 PR AR & B FR 3 AE 7,
%7 38.166 km/h, 2445 it T 45 1l IX Fe 2 BRI, BT

ST LA 100 km/h A AR RRERAE, LA 20 km/h Ry
éﬁmaa{ﬁéﬁﬁ@ﬁ”’ﬂﬂ X DU PR 46 . o, 56 2 A



14 =}

e A5 e AP RTXT 1) A2 A T ) e 2 e T DX R BT 5 7

R4 BRREFARSHEXIERTETRE

Tab.4 Relevant indicators calculation process of gradient speed limit signs
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Fig. 6 Scheme for speed limits in traffic control zone
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Fig. 7 Traffic control zone layout scheme based on Safety Work Rules for Highway Maintenance
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Fig. 8 Changes of traffic flow characteristics in different scenarios
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