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Fig. 1 Truck downhill force analysis
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L (m) Table 2 Length of marking identification section under different
v<<60km/h
speeds
Wﬂés
L = 155 (11) /(kmeh~") 80 70 60 50 40
/m 90 80 70 60 45
v >60km/h
L, =0. 625Wo,, (12) (2)
/4 (m) g 85% I
b2
(km/h) .
40 ~ 2
80km /h * 11 12 et (14)
m () (12) 2 25,924,
! ° v, (km/h) ;
1 v, (km/h); a,
Table 1 Length of diversion transition section (m /Sz) 1. 48m/s> .
/(kmeh 1) 80 70 60 50 40 3
/m 190 165 90 65 40 ’
3
2.3.2 Table 3 Length of deceleration section under singledevel speed
limit condition
/ /m
(kmeh~") 70km/h 60 km/h 50km/h 40km/h
° 80 40 75 — —
(1) 70 — 35 65 —
L, 60 — — 30 55
. 50 — — — 25
v
Ly, =ﬁ( ty +1,) (13)
=y (km/h): 1, 20km/h
(s)
o 40 km/h
1.3s; 1, 2.7 % . 10 ~20 km/h.
4 o
4
Table 4  Grading speed limit scheme
/ / 1 2
(kmeh™1) (kmeh~")
80 40 60 40 60 ~40
80 50 60 50 60 ~50
70 40 50 40 50 ~40
Al o 5 o
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Table 5 Length of cushioning section .
/ /m
(kmeh 1) 70km/h 60 km/h 50km/h 40km/h
80 130 170 270 290
70 — 120 150 240 ’
60 — — 100 130 2.4.1
50 — — — 90 18001/ min
(8)
2.3.3 .
L,
( ) 7
Table 7 Speed interval corresponding to each gear of six-axle
(260°C) - articulated truck
° / /
(kmeh~") (kmeh~h)
1 13. 15 0~8 7 3.21 25 ~31
2 10. 35 8§ ~10 8 2.53 31 ~38
3 8.22 10 ~12 9 2.01 38 ~50
4 6.52 12 ~16 10 1.59 50 ~ 66
° 5 5.13 16 ~20 11 1.25 66 ~ 84
2.3.4 6 4.10 20 ~25 12 1. 00 84 ~ 100
; 7 84 km/h
. 12 11 66 km/h
L2 1 1 10 o
Ly=¢ L +& 1, (15) 2.4.2
Uz - '[)2
Ly = 16
2725.92q, (16) ( )
I 1 A
(m); o, (km/h); v,
(km/h); a, °
( b 0.8 ~1.2m/s’ :
1.2m/s%; & & L>lL, &= )
1 & =0 Ly <l & =0 & =1.
(15) 6 . 0
6 o
Table 6 Length of confluence transition section
/(kmeh~") 80 70 60 °
/m 190 165 90
2.4
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8 60 km/h.
Table 8 Limit speed value of stable speed zone K159 +070 200 °C
1% /(kmeh ") o 60 km/h
> 2.95 90 m:
2.95 < 40 3. 4% ]
2.75 < 50
40km/h 9 7 .
2.60 < 60
2.50 <70 150ms
<2.30 220 °C
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2.3% - 90 m. 5
80km/h .
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2.95% s [
9 PR ERK . K1474800
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9 40km/h Fig. 5 Setting of low speed lane
Table 9  Suggested gear when speed is limited to 40 km/h 39
1% ( ) 1% ( )

3.5 7 (2.86) 3.2 8  (2.53) N

3.4 7 (2.76) 3.1 8 (2.41) 80km/h

3.3 7 (2.65) 3.0 8 (2.28) o

2018 6
A 60 km/h
N ° N 60 km/h
3
Matlab
3 (491)
6 o
° 6
3.1 17. 4 km 260 C
G5 346 °C o
0 60 km/h
K172 + 340—K147 + 800 23.28 km 21. 6km 260 °C
711.73 m 3.05% o 312C;

80km/h 70km/h
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Research on Exclusive Low-Speed Lane for Large Truck
in Highway Continuous Long Downhill Section

ZHANG Chi'®  HU Tao'® LIN Xuancai* BAI Haochen® WU Shangen®
(1. College of Highway Chang’ an University Xi’ an 710064 Shaanxi China; 2. MOE Engineering Research Center of
Digital Road Infrastructure Xi’ an 710000 Shaanxi China; 3. Transportation Infrastructure Construction and
Management Digital Engineering Research Center of Shaanxi Province Xi’ an 710000 Shaanxi China;
4. CCCC First Highway Consultants Co. Ltd. Xi’ an 710075 Shaanxi China)

Abstract: Exclusive low—speed lane for large trucks was designed to improve the driving safety of large trucks in
continuous downhill section of highways. The driving characteristics of large trucks going downhill under the condi-
tion of engine auxiliary braking were analyzed. Based on the brake drum temperature and speed characteristics it
was proposed that there is a necessity to construct an exclusive low-speed lane in continuous long downhill section of
highways for large trucks. Taking the six-axis articulated vehicle as the guiding type the low-speed lane structure
system was studied for the driving safety of articulated vehicles when going downhill. the setting method of the low—
speed lane was clarified. The lane structures including transition section buffer zone steady speed zone and its
linear shape were proposed. Then the reasonable speed limit and recommended gear of the low-speed lane was ana—
lyzed. Finally taking a long downhill slope in G5 Jing-kun highway as an example the temperature rise value of
the truck brake drum under various traffic modes was simulated and the passing safety of the low—speed lane was
verified. The results show that compared with the temperature of brake drum in downhill of free{flow speed lanes
and in downhill of limit speed lanes the temperature of brake drum on downhill bottom of the slow-speed lane is re—
duced by 114 and 79 °C  respectively and the cooling amplitude can reaches 32.9% and 25.3% respectively.

The maximum temperature in the low-speed lane section is lower than the critical safety temperature. It indicates
that setting a low-speed lane in the continuous long downhill section can greatly reduce the rising temperature of the
brake drum as well as the probability of brake failure.

Key words: road engineering; low-speed lane; downhill characteristics; continuous long downhill; brake tem—

perature rising
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