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Fig. 1  Horizontal and vertical alignment of experimental highway
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Table 3 Statistics of horizontal curves

) et /m
JFe B RS R % — — B
52N 5N
1 2~3 37.10 304. 1 13
2 3~4 34. 80 300. 1 14
3 4~5 55.30 117.5 24
4 5~6 35.00 175.3 12
5 6~7 29.20 247.6 15
6 7~8 36. 96 123.4 13
7 8~9 41.80 124.2 3
T4 EWEEARSEL
Table 4 Basic vehicle parameters
SR e
K] 77Z4256V324HE1B
REHALS MC13. 48-50
e T2 B R kg 83800
K feiraE g | it kg 40000
FR I H W 353
IR/ (N -m) 2300
BRI 3.36

(1) S A TR A R

IR T R AR R B B SR, ISR Bl
SRR BN BT L, HAR IR T A R B A I Al Ao
B, LB A SRR A, R
il B R



122 S TR (8 & A F )

954 %

CHEGE BREE N sy ACANIEL N wEEw WERT

e maemwe o COPRAEILBRCANBE e g Re Bl |

i - Ni® B L ) :
B2 A R A

Fig. 2 Schematic diagram of vehicle equipment installation
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Table 6 Temperature gradient of brake drums under different slope gradients
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19 6. 05 590.2 100. 5 99. 4 25.35 35.0
20 6. 60 424.3 95.6 97.9 24.18 55.0
21 7.03 518.8 99.7 99.1 27.87 48.5
22 7.13 362.8 101.7 100. 5 37.84 17.9
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Fig. 9  Distribution of brake drum temperature gradients under

different slope gradients
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Table 7 Comparison of parameters before and after the calibration
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Fig. 12 Temperature comparison before and after the calibration
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Fig. 13 Comparison of temperature prediction results
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Research on Braking Behavior and Brake Drum Temperature Rise Model
of Truck on Continuous Downhill Section of Low-Grade Highway

ZHANG Chi'  JIN Yuzheng' NIE Yuhan® GUO Tingyu' WEI Dibin'
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. School of Transportation Engineering,
Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: China has a large mileage base of low-grade highways, and accidents caused by brake failure of heavy-
duty trucks occur frequently. To conduct an in-depth study on the braking behavior of truck drivers on continuous
downhill sections of low-grade highways, this research, based on the field-measured data of six-axle articulated
trains on low-grade highways during long downhill driving, identified the driver’s braking timing on downhill sec-
tions with complex horizontal and vertical alignments, analyzed and quantified the characteristics of truck drivers’
braking behaviors on continuous downhill sections of low-grade highways, established a joint simulation model of
driver behavior in TruckSim simulation software by integrating Matlab/Simulink, and, finally, verified the reliability
of the model through comparison. The results show that, on horizontal curve sections, truck drivers are influenced
by the curves and will exhibit relatively high-intensity braking behaviors at the end of straight sections and the be-
ginning of the curved sections. On straight downhill sections with a gradient of 2%~9%, the drivers’ braking magni-
tude is positively correlated with the gradient; According to the radius, the curves are classified into sharp curves,
medium curves and gentle curves, and the average brake pedal stroke before entering sharp curves reaches 220 mm,
while there is no significant difference in the average brake pedal stroke between medium curves (176 mm) and
gentle curves (174 mm). As compared with the brake drum temperature rise prediction models in previous studies
that did not consider horizontal alignment factors, the simulation model established in this research is of higher pre-
diction accuracy for brake drum temperature, thus providing a theoretical basis for the traffic safety guarantee on
low-grade highways.

Key words: road engineering; low-grade highway; braking behavior; brake drum temperature; temperature

rise model; TruckSim; joint simulation
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