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1997 ESAL Calculation Factors

     These factors are currently used to project total design
ESALs (18 Kip Equivalent Single Axle Loads) for VAOT projects. 
They should be used with caution: when projecting far into the
future, these factors can produce unreasonable values, such as
vehicles with negative loads.

There are six factor types:

             1.   Traffic Stream : Current year  vehicle percent by FHWA class
             as found in the Automatic Vehicle Classification report.  Each
             roadway functional classification type is represented.

             2.   Traffic Growth: Percentage change per year for each vehicle
             type.  These factors DO NOT include overall growth in AADT, only
             the change in traffic stream percentages.  These factors are
             based on historical truck weight study data, and some roadway
             functional classes are grouped.  Local roads are assumed to
             maintain the same traffic stream over time.  (Overall AADT growth
             should be calculated seperately.)

             3.   Flexible ESALs: Average 18 Kip Equivalent Single Axle Loads
             by vehicle type, for flexible (asphalt) pavements.  These factors
             are developed from the 10 Weigh In Motion (WIM) sites throughout
             the state.  They are grouped into interstate and non-interstate
             factors.

             4.   Flexible ESAL Growth: Percentage change in ESAL factors per
             year for each vehicle type, for flexible pavements.  These
             factors are based on historical truck weight study data, and some
             roadway functional classes are grouped.  Local roads are assumed
             to maintain the same ESALs/vehicle over time.

             5.   Rigid ESALs: Average 18 Kip Equivalent Single Axle Loads by
             vehicle type, for rigid (concrete)  pavements.  These factors are
             developed from the 10 Weigh In Motion (WIM) sites throughout the
             state.  They are grouped into interstate and non-interstate
             factors.

             6.   Rigid ESAL Growth: Percentage change in ESAL factors per
             year for each vehicle type, for rigid pavements.  These factors
             are based on historical truck weight study data, and some roadway
             functional classes are grouped.  Local roads are assumed to
             maintain the same ESALs/vehicle over time.

DEFINITIONS
AADT      Annual Average Daily Traffic
FC        Fuctional Classification, designates road use characteristics

             RURAL                                            URBAN
             01 = Principal Arterial - Interstate             11 = Principal Arterial - Interstate
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             02 = Principal Arterial                          12 = Principal Arterial - Other Freeway
             06 = Minor Arterial                              14 = Other Principal Arterial
             07 = Major Collector                             16 = Minor Arterial
             08 = Minor Collector                             17 = Collector
             09 = Local                                       19 = Local

FHWA Vehicle Classes
                    num.         heading     description
                     1,2           PC-C   passenger cars and motorcycles
                      3            2a4t   pickup truck/sports utility
                      4            bus    full size school and transit busses
                      5            2a6t   2 axle six tire, delivery type van or heavy duty pick up
                      6            3aSU   3 axle single unit, short haul delivery truck, dump truck
                      7            4aSU   4 axle single unit, short haul delivery truck , concrete truck
                      8            4aST   <5 axle tractor/single trailer, medium haul delivery
                      9            5aST   5 axle tractor/single trailer, "18 Wheeler"
                     10            6aST   >5 axle tractor/single trailer, tanker truck, logging truck
                     11            5aMT   <6 axle multi trailer truck
                     12            6aMT   6 axle multi trailer truck
                     13            7aMT   >6 axle multi trailer truck

             LIGHT     Passenger vehicle (FHWA Vehicle Class 1-3)    
             MEDIUM    Single Unit truck (FHWA Vehicle Class 4-7)
             HEAVY     Tractor-trailer truck (FHWA Vehicle Class 8-13)

Factors

             Traffic Stream           IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    MA 
(U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.7192    0.7470    0.7609    0.7478    0.7852    0.7270    0.7346    0.8111    0.8054    0.7917    
0.7730    0.7666
                           2a4t    0.1292    0.1556    0.1675    0.1976    0.1807    0.2076    0.1374    0.1405    0.1458    0.1663    
0.1781    0.1748
                            bus    0.0080    0.0081    0.0052    0.0060    0.0009    0.0074    0.0096    0.0051    0.0038    0.0025    
0.0033    0.0042
                           2a6t    0.0246    0.0255    0.0235    0.0225    0.0182    0.0194    0.0253    0.0173    0.0181    0.0190    
0.0236    0.0160
                           3aSU    0.0090    0.0069    0.0082    0.0091    0.0042    0.0154    0.0060    0.0036    0.0050    0.0059    
0.0056    0.0092
For Year                   4aSU    0.0027    0.0060    0.0027    0.0028    0.0031    0.0102    0.0033    0.0016    0.0020    0.0019    
0.0012    0.0031
        1997               4aST    0.0165    0.0151    0.0079    0.0051    0.0036    0.0083    0.0200    0.0111    0.0125    0.0075    
0.0058    0.0099
                           5aST    0.0785    0.0317    0.0193    0.0074    0.0036    0.0033    0.0558    0.0085    0.0055    0.0039    
0.0086    0.0148
                           6aST    0.0073    0.0029    0.0042    0.0017    0.0001    0.0008    0.0038    0.0005    0.0010    0.0008    
0.0004    0.0006
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                           5aMT    0.0017    0.0008    0.0002    0.0001    0.0002    0.0002    0.0024    0.0001    0.0002    0.0001    
0.0002    0.0001
                           6aMT    0.0010    0.0003    0.0002    0.0001    0.0000    0.0001    0.0010    0.0002    0.0004    0.0002    
0.0001    0.0003
                           7aMT    0.0028    0.0003    0.0002    0.0002    0.0000    0.0003    0.0006    0.0001    0.0003    0.0001    
0.0001    0.0003

                          light    0.8484    0.9026    0.9284    0.9454    0.9659    0.9346    0.8720    0.9516    0.9512    0.9580    
0.9511    0.9414
                         medium    0.0443    0.0465    0.0396    0.0404    0.0264    0.0524    0.0442    0.0276    0.0289    0.0293    
0.0337    0.0325
                          heavy    0.1078    0.0511    0.0320    0.0146    0.0075    0.0130    0.0836    0.0205    0.0199    0.0126    
0.0152    0.0260

             Traffic Growth/year      IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    
MA (U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.0238    0.0960    0.0387    0.0156    0.0156              0.0238    0.0238    0.0960    0.0387    
0.0156
                           2a4t    0.0437    0.0456    0.0305    0.0454    0.0454              0.0437    0.0437    0.0456    0.0305    
0.0454
For Year                    bus    0.0037   -0.0223   -0.0212   -0.0163   -0.0163              0.0037    0.0037   -0.0223   -0.0212   -
0.0163
        1988               2a6t    0.0270    0.0167    0.0239   -0.0336   -0.0336              0.0270    0.0270    0.0167    0.0239   -
0.0336
                           3aSU    0.0380    0.0586    0.0741    0.0787    0.0787              0.0380    0.0380    0.0586    0.0741    
0.0787
                           4aSU    0.0368    0.0260    0.0705    0.0295    0.0295              0.0368    0.0368    0.0260    0.0705    
0.0295
                           4aST   -0.0417   -0.0345   -0.0213   -0.0110   -0.0110             -0.0417   -0.0417   -0.0345   -0.0213   -
0.0110
                           5aST    0.0487    0.0435    0.0376    0.0224    0.0224              0.0487    0.0487    0.0435    0.0376    
0.0224
                           6aST    0.0368    0.0646    0.0646    0.0646    0.0646              0.0368    0.0368    0.0646    0.0646    
0.0646
                           5aMT    0.0368    0.0646    0.0646    0.0646    0.0646              0.0368    0.0368    0.0646    0.0646    
0.0646
                           6aMT    0.0368    0.0646    0.0646    0.0646    0.0646              0.0368    0.0368    0.0646    0.0646    
0.0646
                           7aMT    0.0368    0.0646    0.0646    0.0646    0.0646              0.0368    0.0368    0.0646    0.0646    
0.0646

                          light    0.0268    0.0153    0.0372    0.0218    0.0212    0.0000    0.0269    0.0265    0.0153    0.0373    
0.0212
                         medium    0.0256    0.0286    0.0316   -0.0014   -0.0077    0.0000    0.0242    0.0281    0.0286    0.0332   
-0.0110
                          heavy    0.0335    0.0342    0.0271    0.0167    0.0083    0.0000    0.0260    0.0374    0.0342    0.0051    
0.0119

             FLEX ESALs/vehicle       IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    



file:///C|/copy%20of%20planning/Planning/Documents/TrafResearch/Publications/eslfac97.txt[9/4/2012 4:42:34 PM]

MA (U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    
0.0004    0.0004
                           2a4t    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    
0.0051    0.0051
For Year:                   bus    0.5629    0.6612    0.6612    0.6612    0.6612    0.6612    0.5629    0.6612    0.6612    0.6612    
0.6612    0.6612
        1997               2a6t    0.1801    0.2182    0.2182    0.2182    0.2182    0.2182    0.1801    0.2182    0.2182    0.2182    
0.2182    0.2182
                           3aSU    0.5081    0.8244    0.8244    0.8244    0.8244    0.8244    0.5081    0.8244    0.8244    0.8244    
0.8244    0.8244
                           4aSU    1.2512    1.9580    1.9580    1.9580    1.9580    1.9580    1.2512    1.9580    1.9580    1.9580    
1.9580    1.9580
                           4aST    0.6065    0.7182    0.7182    0.7182    0.7182    0.7182    0.6065    0.7182    0.7182    0.7182    
0.7182    0.7182
                           5aST    1.2044    1.1483    1.1483    1.1483    1.1483    1.1483    1.2044    1.1483    1.1483    1.1483    
1.1483    1.1483
                           6aST    1.0328    2.2105    2.2105    2.2105    2.2105    2.2105    1.0328    2.2105    2.2105    2.2105    
2.2105    2.2105
                           5aMT    1.1433    1.3806    1.3806    1.3806    1.3806    1.3806    1.1433    1.3806    1.3806    1.3806    
1.3806    1.3806
                           6aMT    1.0427    2.8194    2.8194    2.8194    2.8194    2.8194    1.0427    2.8194    2.8194    2.8194    
2.8194    2.8194
                           7aMT    1.6436    3.4178    3.4178    3.4178    3.4178    3.4178    1.6436    3.4178    3.4178    3.4178    
3.4178    3.4178

                          light    0.0011    0.0012    0.0012    0.0014    0.0013    0.0014    0.0011    0.0011    0.0011    0.0012    
0.0013    0.0013
                         medium    0.2661    0.3582    0.3582    0.3582    0.3582    0.3582    0.2661    0.3582    0.3582    0.3582    
0.3582    0.3582
                          heavy    1.1333    1.1428    1.1428    1.1428    1.1428    1.1428    1.1333    1.1428    1.1428    1.1428    
1.1428    1.1428

             FLEX ESAL growth         IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    
MA (U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.0000    0.0000    0.0000    0.0000    0.0000              0.0000    0.0000    0.0000    0.0000    
0.0000
                           2a4t    0.0866    0.0147    0.0147    0.0147    0.0147              0.0866    0.0866    0.0147    0.0147    
0.0147
For Year                    bus    0.0000    0.0000    0.0000    0.0000    0.0000              0.0000    0.0000    0.0000    0.0000    
0.0000
        1988               2a6t   -0.0102    0.0310    0.0310    0.0310    0.0310             -0.0102   -0.0102    0.0310    0.0310    
0.0310
                           3aSU   -0.0227    0.0161    0.0161    0.0161    0.0161             -0.0227   -0.0227    0.0161    0.0161    
0.0161
                           4aSU   -0.0227    0.0628    0.0628    0.0628    0.0628             -0.0227   -0.0227    0.0628    0.0628    
0.0628
                           4aST   -0.0243   -0.0153   -0.0153   -0.0153   -0.0153             -0.0243   -0.0243   -0.0153   -0.0153   -
0.0153
                           5aST    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
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                           6aST    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           5aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           6aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           7aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615

                          light    0.0132    0.0025    0.0027    0.0031    0.0028    0.0000    0.0136    0.0128    0.0023    0.0026    
0.0028
                         medium   -0.0117    0.0275    0.0260    0.0252    0.0313    0.0000   -0.0106   -0.0107    0.0265    0.0274    
0.0266
                          heavy    0.0204    0.0431    0.0462    0.0399    0.0320    0.0000    0.0182    0.0110    0.0227    0.0248    
0.0379

             RIGID ESALs/vehicle      IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    
MA (U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    0.0004    
0.0004    0.0004
                           2a4t    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    0.0051    
0.0051    0.0051
For Year:                   bus    0.7127    0.8265    0.8265    0.8265    0.8265    0.8265    0.7127    0.8265    0.8265    0.8265    
0.8265    0.8265
        1997               2a6t    0.1917    0.2367    0.2367    0.2367    0.2367    0.2367    0.1917    0.2367    0.2367    0.2367    
0.2367    0.2367
                           3aSU    0.7946    1.3757    1.3757    1.3757    1.3757    1.3757    0.7946    1.3757    1.3757    1.3757    
1.3757    1.3757
                           4aSU    2.1834    3.5440    3.5440    3.5440    3.5440    3.5440    2.1834    3.5440    3.5440    3.5440    
3.5440    3.5440
                           4aST    0.6771    0.8087    0.8087    0.8087    0.8087    0.8087    0.6771    0.8087    0.8087    0.8087    
0.8087    0.8087
                           5aST    1.8258    1.9040    1.9040    1.9040    1.9040    1.9040    1.8258    1.9040    1.9040    1.9040    
1.9040    1.9040
                           6aST    1.8879    4.3586    4.3586    4.3586    4.3586    4.3586    1.8879    4.3586    4.3586    4.3586    
4.3586    4.3586
                           5aMT    1.1730    1.4212    1.4212    1.4212    1.4212    1.4212    1.1730    1.4212    1.4212    1.4212    
1.4212    1.4212
                           6aMT    1.4201    5.4414    5.4414    5.4414    5.4414    5.4414    1.4201    5.4414    5.4414    5.4414    
5.4414    5.4414
                           7aMT    3.2157    6.9278    6.9278    6.9278    6.9278    6.9278    3.2157    6.9278    6.9278    6.9278    
6.9278    6.9278

                          light    0.0011    0.0012    0.0012    0.0014    0.0013    0.0014    0.0011    0.0011    0.0011    0.0012    
0.0013    0.0013
                         medium    0.3360    0.4853    0.4853    0.4853    0.4853    0.4853    0.3360    0.4853    0.4853    0.4853    
0.4853    0.4853
                          heavy    1.6899    1.8602    1.8602    1.8602    1.8602    1.8602    1.6899    1.8602    1.8602    1.8602    
1.8602    1.8602
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             RIGID ESAL growth        IPA       OPA        MA        MC        MC     LOCAL  IPA  (U)   FPA (U)   OPA (U)    
MA (U)    MC (U) LOCAL (U)
                                        1         2         6         7         8         9        11        12        14        16        17        19
                           PC-C    0.0000    0.0000    0.0000    0.0000    0.0000              0.0000    0.0000    0.0000    0.0000    
0.0000
                           2a4t    0.0866    0.0147    0.0147    0.0147    0.0147              0.0866    0.0866    0.0147    0.0147    
0.0147
For Year                    bus    0.0000    0.0000    0.0000    0.0000    0.0000              0.0000    0.0000    0.0000    0.0000    
0.0000
        1988               2a6t   -0.0102    0.0310    0.0310    0.0310    0.0310             -0.0102   -0.0102    0.0310    0.0310    
0.0310
                           3aSU   -0.0227    0.0161    0.0161    0.0161    0.0161             -0.0227   -0.0227    0.0161    0.0161    
0.0161
                           4aSU   -0.0227    0.0628    0.0628    0.0628    0.0628             -0.0227   -0.0227    0.0628    0.0628    
0.0628
                           4aST   -0.0243   -0.0153   -0.0153   -0.0153   -0.0153             -0.0243   -0.0243   -0.0153   -0.0153   -
0.0153
                           5aST    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           6aST    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           5aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           6aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615
                           7aMT    0.0246    0.0615    0.0615    0.0615    0.0615              0.0246    0.0246    0.0615    0.0615    
0.0615

                          light    0.0132    0.0025    0.0027    0.0031    0.0028              0.0136    0.0128    0.0023    0.0026    
0.0028
                         medium   -0.0117    0.0275    0.0260    0.0252    0.0313             -0.0106   -0.0107    0.0265    0.0274    
0.0266
                          heavy    0.0171    0.0388    0.0426    0.0346    0.0248              0.0129   -0.0019    0.0133    0.0158    
0.0322
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