1.1. Grouping of WIM Sites Based on Axle Load Spectra

Based on the load spectra characteristics of steering axles and tridem axles, the grouping based on the tandem axle load spectra was refined into eight subgroups (Level 3 Groups), as shown in Table 1. If only the tandem axle load spectrum is to be considered for grouping, the WIM sites can be divided into Level 1 or Level 2 groups. 

The decision tree that helps to determine which group a highway section should fall into is shown in Figure 1. The averaged traffic inputs from all WIM sites in each group were used as the traffic characteristics of the regions covered by the group. For CalME, the number of axles per truck and the hourly axle load spectra are averaged for each group. Other traffic inputs, including the number of axles per lane per year and growth rate, should be developed for each highway section from the Caltrans annual AADTT report (http://www.dot.ca.gov/hq/traffops/saferesr/trafdata/).

	Level 1 Groups
	Level 2 Groups
	Level 3 Groups
	WIM Site

	1
	1
	1a
	011, 020, 040, 097, 057/058, 077/078, 079/080,

006, 022, 023, 026, 035, 036, 044, 045, 046, 065, 067, 068, 074, 081, 094, 003/004, 008/009, 012/013, 015/016, 017/018, 037/038, 041/042, 047/048, 051/052, 055/056, 059/060, 061/062, 082/083, 084/085, 095/096, 102, 103/104, 106, 848, 854, 856

	
	
	1b
	014, 024, 031/032, 033/034, 039, 049, 063, 064, 076, 087/088, 089/090, 091/092, 093, 098, 099, 100/101, 107, 111/112

	2
	2a
	2aa
	001, 007, 027, 029, 050, 073, 105

	
	
	2ab
	010, 043, 072, 075,113, 804, 828

	
	2b
	2ba
	108, 812, 846

	
	
	2bb
	005, 021, 066, 069/070, 110, 814

	3
	3
	3a
	002, 028, 030

	
	
	3b
	025, 071


Table 1 WIM Site Grouping Based on All Axle Load Spectra
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 Figure 1 Flowchart for grouping highways based on axle load spectra

The number of axles per lane per year can be calculated based on the following equation:
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where,


[image: image3.wmf]axleLY

N

= of axles per lane per year,
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= base year Annual Average Daily Truck Traffic (2-way),


[image: image5.wmf]__

AxleperTruck

= number of axles per truck,
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f

= directional distribution factor of truck traffic (Table 2, default value = 0.52), 
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f

= lane distribution factor of truck traffic, determined from Table 3.

The growth rate of truck traffic can be estimated from the historical AADTT data compiled in the Caltrans annual report, or obtained from the statewide averages developed from WIM data, as shown in Table 4.

	Group
	Directional Distribution Factor

	1
	0.519

	1a
	0.515

	1b
	0.527

	2
	0.516

	2a
	0.514

	2aa
	0.515

	2ab
	0.509

	2b
	0.520

	2ba
	0.509

	2bb
	0.522

	3
	0.521

	3a
	0.512

	3b
	0.533


Table 2 Directional Distribution Factor

	Group
	No. of Lanes
	Average LDF
	Min. LDF
	Max. LDF

	1
	1
	1.000
	1.000
	1.000

	1
	2
	0.869
	0.532
	0.970

	1
	3
	0.671
	0.513
	0.874

	1
	4
	0.589
	0.470
	0.839

	1
	5
	0.553
	0.521
	0.584

	1
	6
	0.496
	0.496
	0.496

	2
	1
	1.000
	1.000
	1.000

	2
	2
	0.909
	0.863
	0.943

	2
	3
	0.671
	0.536
	0.757

	2
	4
	0.522
	0.522
	0.522

	3
	1
	1.000
	1.000
	1.000

	3
	2
	0.931
	0.917
	0.944


Table 3 Lane Distribution Factor for lanes with heaviest truck traffic 

	Truck Class
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	All

	Linear Growth Rate (Relative to 2000 AADTT),%
	4.92
	6.53
	2.92
	2.93
	0.23
	3.99
	4.38
	0
	0.35
	0.41
	3.97

	Compound Growth Rate,%
	5.95
	8.00
	3.19
	2.75
	0.45
	4.48
	4.55
	0
	0.55
	1.44
	4.41


Table 4 Average Truck Traffic Growth Factors (percent growth in truck volume per year, linear growth)

If the AADTT is unavailable in the Caltrans annual report, it is suggested that an onsite count of truck traffic be conducted for two separate hours. Trucks with 2, 3, 4, 5 and more axles should be counted separately. AADTT can then be estimated from the following formula:
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where,  


[image: image9.wmf]i

HTT

= number of trucks counted in one hour (Hour i, i =1, 2) in one direction,
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f

= hourly distribution factor of truck traffic volume for Hour i (i =1, 2),
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= Monthly distribution factor of truck traffic volume for Month m (m =1, 2).

The hourly and monthly distribution factors for each group (Level 1) can be found in Table 5 and Table 6, respectively.

	Hour
	Group 1
	Group 2a
	Group 2b
	Group 3

	1
	1.430
	2.287
	2.670
	2.496

	2
	1.341
	2.108
	2.480
	2.206

	3
	1.389
	2.094
	2.428
	2.055

	4
	1.695
	2.348
	2.478
	2.026

	5
	2.481
	2.794
	2.608
	2.132

	6
	3.733
	3.499
	2.890
	2.466

	7
	5.003
	4.135
	3.455
	3.039

	8
	5.450
	4.500
	3.959
	3.801

	9
	6.228
	4.936
	4.419
	4.494

	10
	6.866
	5.458
	4.970
	5.057

	11
	7.099
	5.771
	5.347
	5.450

	12
	7.173
	5.905
	5.534
	5.626

	13
	7.014
	5.947
	5.673
	5.694

	14
	6.920
	5.916
	5.774
	5.709

	15
	6.660
	5.905
	5.788
	5.780

	16
	6.070
	5.771
	5.661
	5.791

	17
	5.096
	5.352
	5.416
	5.649

	18
	4.124
	4.801
	5.089
	5.445

	19
	3.415
	4.367
	4.616
	5.182

	20
	2.805
	3.868
	4.294
	4.827

	21
	2.386
	3.486
	4.131
	4.452

	22
	2.104
	3.198
	3.834
	4.049

	23
	1.875
	2.927
	3.453
	3.565

	24
	1.645
	2.626
	3.032
	3.006


Table 5 Hourly Distribution Factor (percent of truck traffic in each hour)

	 
	Group 1
	Group 2
	Group 3
	Mexico Border

	1
	0.893
	0.866
	0.854
	1.205

	2
	0.912
	0.879
	0.892
	1.330

	3
	0.949
	0.927
	0.936
	1.270

	4
	0.989
	1.003
	0.958
	1.045

	5
	1.020
	1.018
	1.026
	1.135

	6
	1.041
	1.044
	1.040
	1.020

	7
	1.055
	1.066
	1.078
	0.770

	8
	1.081
	1.109
	1.082
	0.680

	9
	1.061
	1.096
	1.076
	0.710

	10
	1.034
	1.061
	1.098
	0.780

	11
	0.990
	0.991
	1.006
	0.900

	12
	0.972
	0.948
	0.956
	1.155


Table 6 Monthly Distribution Factor (truck traffic relative to average monthly traffic)
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