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Research on Key Parameter of Highway L ongitudinal Grade Design

ZHUAN G Chuan-yi*?® , ZHAO Yi-fe', PAN Bing-hong' , ZHAN G Chi*
(1. Key Laboratory of Highway Engineering in Specia Region of Ministry of Education, Chang an University ,
Xi'an 710064 , Shaanxi , China; 2. Department of Civil Engineering, Shandong
Jiaotong University , Jinan 250023, Shandong, China)

Abgract : Inorder to determine the representative type of truck , several typical longitudinal grade
sections were selected to observe the field speed. Through analyzing the operating characteristics
of passenger cars and trucks on upgrades under different longitudinal gradients which are more
than 3 percent and 3 percent or less 3 percent separately, the computation model of power-to-
weight ratioscould beinferred from the equation of motion when a truck moved on upgrades, and
a set of experiment approach was proposed to compute power-to-weight ratios. According to the
field test data, the power-to-weight ratios of the expressway were got , and the power-to-weight
ratio of the representative type of truck was got from the 15 percent of trucks power-to-weight
ratios. Results show that thereislittleinfluence of the longitudinal grade on the upgrade speed of
passenger cars; there is also little influence of the longitudinal grade on the upgrade speed of
truck when the grade is less than 3 percent. There is an obvious influence of the grade on the
speed of truck. The truck generally keeps a state of uniform speed near the top of upgrade. The
power-to-weight ratios of a representative type of truck are about 8.0 kW - t ' t0 8.33 kW - t™*
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in the testing expressway. This method can be referred to determine the truck power-to-weight
ratio in other regionsin order to form the geometry desgn parametersof the maximal longitudinal

gradient and critical length of grade.

Key words: road engineering; longitudinal grade design; field test analyss; power-to-weight
ratio ; vehicle operating characteristic; representative type of truck
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Fig.1 Experiment Sction 1 for Vehicle Speed
Measurement of Xitong Expressway
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Fig.2 Experiment Section 2 for Vehicle Speed
Measurement of Xitong Expressway
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1 1
Tab.1 Satigtical Results of Vehicle Operating Speeds on (2) 2
Upgrades of Experiment Section 1 60.4 71.6 km- h'*,
35.9 47.2 km - h ' (
K73 +800| K72 + 800| K71 + 820| K73 + 800| K72 + 800] K71 + 820 .
46.1 km - h "), 33
45.5km- h'! ( 1) :

0.6 | 8.0 | 796 | 60.4 | 39 | 330
/ 21.90 | 13.89 | 14.60 | 15.10 | 17.18 | 16.88

(km- h" 1) 133 | 19 | 100 | 100 | o5 80 2.91.7km- h't ,

% | e | 60 | 3 | 13| 1 '

g | 8 | 8 | 24 | o |

24.5 24.4 km- h*,

2 2
Tab.2 Satigical Results of Vehicle Operating Speeds on Upgrades of Experiment Section 2
Kag+780 | K49+820 | K50+820 [ K51+800 | K48+780 | K49+820 | K50+820 [ K51 +800
1 2 1 2
103.7 91.2 90.3 87.6 71.6 47.2 46.1 45.5
/ 18.7 12.6 11.7 14.2 15.2 13.8 14.1 13.1
(km- h-1) 128 123 120 118 102 93 91 89
82 78 79 75 32 18 16 15
67 67 67 67 108 108 108 108
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