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ABSTRACT

In general, design of urban intersections are fundamentally different from rural intersections, but current urban intersection design has
been appled to rural standards. This study has suggested the design standard for urban intersection grades based on the existing
literature, field investigating and comparative analysis. Moreover, this study analyzes and compares the differences between urban and
rural intersections, and intersections have been derived by appropriate design standards after reviewing the domestic and international
grades design criteria. Site survey was performed to validate the derived design criteria by analyzing statistically to establish the design
standards. Results were produced for the intersection portion grade standards by comparing the number of instructions which produced
appropriate slope degree from 2.5% to 3% in normal condition and slope can be extended to 5% in some critical cases. In-situ
investigation was performed to validate the produced data where slope was found from 0.0~8.6%. Additional data of accident analysis
were also collected for the validation of the suggested data and correlation analysis was performed using the SPSS tool. Data were
analyzed statistically using 95% significance level for vehicle-to-vehicle collided, head-on collision accident rates, where accident rates
significantly correlated with the grade. Therefore, appropriate grade at the intersection should be designed and applied in order to
reduce the number of accidents at the intersection. Finally, appropriate grades for urban intersections are suggested from 1-3% for
normal cases and grades could extend up to 5% for unavoidable cases where extra care must be taken when designing.

Key words : Intersections, Grades, Frontal collision accident rates, Vehicle to vehicle rear-end collisions, Correlations
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Table 3. Results of Correlation Analysis

Classification| Significance level 95%
Pearson Sig.

Variable Correlation | (2-tailed)
1 Accidents -0.04592 | 0.843322
2 Deads -0.17835 | 0.439243
3 Serious injuries -0.12338 0.594148
4 Minor injuries -0.02544 | 0.912833
5 Injury Report embroideries -0.16509 | 0.474512
6 Volume -0.06473 | 0.780431
7 Death rates -0.24856 0.277265
8 Serious injury rates -0.30302 | 0.181796
9 Minor injury rates 0.16078 0.48629
10 Injury rates -0.24425 | 0.285955




Table 3. Results of Correlation Analysis (Continue)

Ho
ok
N

Classification

Significance level 95%

Pearson Sig.
Variable Correlation | (2-tailed)
11 A head-on collisions 0.416451 0.060394
12 Side perpendicular collisions -0.18607 | 0.419355
13 Rear-end collisions 0.086258 | 0.710061
14 Vehicle to vehicle Etc. 0.164715 0.475538
15 Other accidents -0.15457 0.503493
16 On the pedestrians -0.16647 | 0470785
crossing accidents
17 | On pedestrians walking accidents -0.2687 0.238901
18 Vehicle to human Etc. 0.205261 0.37208
19 Single vehicle accident -0.13568 0.557588
20 | Head-on collision accident rates | 0.463239* | 0.03444
21 Side collision accident rates -0.42296 0.056088
2 Vehicle to vehicle collision accident 0.437588* | 0.047275
rates
23 Vehicle to vehicle Etc.rates 0.245466 | 0.283494
2% On the pedestrians -0.06457 | 0.780954
crossing accident rates
25 On pedestrians walking accident 027192 | 0233096
rates
2% Vehicle.to human Etc. 0322604 | 0.153782
accident rates
27 Single vehicle accident rates -0.13568 0.557588
28 Passenger car of offenders 0.001174 | 0.995972
29 Passenger car of victims -0.09857 0.670775
30 Other cars of victims 0.034631 0.881533
31 | Rate of passenger car of offenders | 0.235549 | 0.304007
32 | Rate of passenger car of victims -0.18557 0.420607
33 Rate of other cars of victims 0.185575 0.420607
34 Mist -0.11826 | 0.609679
35 Haze -0.04004 | 0.863193
36 Rain -0.02901 0.900659
37 Shower -0.09935 0.668298
38 Fog rain 0.225573 | 0.325531
39 Fog -0.17244 | 0.454798
40 Clear -0.39951 0.07277
41 Snow -0.04172 | 0.857504
42 Graupel 0.075319 | 0.745574
43 Snow showers 0.440657 0.04557
44 Sleet 0.163751 | 0.478161
45 Dust -0.12607 | 0.586076
46 Thunder 0.536212 0.01222
47 Lightning 0.189515 | 0.410631
48 Parhelion 0.023826 | 0.918349
49 Halo 0.055795 | 0.810164
50 Colored clouds 0.42599 0.054169
51 Powder snow 0.137993 0.550837
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