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ject The main objective of this project was to evaluate the impact of
the New York State divisible-load permit system for heavy trucks in terms of benefits
and costs to society. The costs result primarily from increased pavement damage;

& trucking industry (primary economic benefits) and also to

New York State's economy (secondary economic benefits). The present study is a
follow-up of an earlier investigation (1987, Meyburg, Richardson, Schuler) that was
commissioned by the New York State Permanent Advisory_ Committee on Truck

A significant and unanticipated finding from these surveys was widespread
and voluntarily reported nhon-compliance with permit weight limits. Therefore, a
careful analysis of truck loadings was conducted, with special emphasis on the

behavioral reaction of pe

rmit operators to the legislated changes in weight limits that

were enacted between the 1?87 study referenced earlier and this investigation.

New York State has'alslowed a fleet of approgimately

axie loads. A permit System comprising eleven permit categories was instituted,
corresponding to different truck conﬁgurations. (number of axles), weight limits (either

the economic benefits and costs of this divisible-load permit system.

ions about truck weight regulations are not unique to New

legisiatures and transportation departments are concemed

about the costs of increasing weight limits. Economic benefits of alternative weight
policies are, in general, poorly understood. Despite the issues at stake, there have
been few published studies addressing these concerns. To our knowledge, the
predecessor to this study (Meyburg, Richardson, Schuler, et al., 1987) was the first

one to be based on actual field data.

In order

to collect the information necessary to assess pavement

damage and primary economic benefits, a 7.1% sample representing 916 vehicles

was drawn from the New

file. Operators of the trucks sampied were then surveyed

York State Department of Transportation permit application

year period in order to try to capture seasonal variations; orje s ®AY &EBduc ed




different road classes; driving and waiting times; changes in axle loadings; and
general information about the truck itself and the trucking company operating it. The
response rates for the summer, winter, and fail Surveys were 33%, 36.7%, and 29%,
respectively. These response rates underscore the difficulty of collecting primary

respondents against several criteria, including known characteristics of the entire
divisible-load permit fleet, the research team considers that these response rates are
sufficient to estimate the order of magnitude of both the costs and benefits described

ve,

Eindings, One resutt that was Surprising initially was the fact that up to about forty
percent of the voluntarily reported trips were not in compliance with the load limits in
force at the time of the Surveys. This finding led the investigators to check whether
the lowering of load limits had the anticipated effect of lowering the actual loads

difficult, at worst neatly impossible.
s of the compliance situation for these permits, the research

Given the realifie
team concluded that the only meaningful approach for accomplishing the stated
objective of this research, namely the analysis of the benefits and -costs of the

a. Federal imits

b. 125% of federal limits

C. 135% of federal limits:

d. 145% of federal limits

e. Actual reported weights

Eﬂﬁﬁﬁﬂi.ﬂaam Estimates of pavement damage were calculated from the data
collected, using the ASSHTO formula {(which gives equiy, ingle- ing
based on a fourth power law). Damage to other parts of the iﬂﬁﬁ}ﬁdwtﬁﬁucq as

bridges, could not be estimated becayse it would require $pecific information a out

each bridge. i
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Extrapolating the pavement damage from the sample results to the whole fleet of
permitted vehicles yields the following estimates of annual pavement damage (in

1987 dollars): _
Federal limits: $45 million per annum

125% of federal limits: g84

135% of federal fimits: 73 )
145% of federal limits: ~ $80 v > 28l AL AMM}L,
Actual reported weights: $96. <~ ./

It is important to note that these results assume full compliance‘ with the
corresponding weight limits. Pavement damage estimates are discussed in Chapter
4, - .

Primary economic benefits, (i.e. the savings to the transportation

industry due to reduced transportation costs under limits higher than the federal
limits), are evaluated for 125%, 135%, and 145% of the federal limits. The
methodology employed relies on average statewide labor and operating costs. It

Extrapolations of sampie results to the whole fieet of permit vehicles give annual
estimates of primary economic benefits (in 1987 dollars) of:
ittt ool

125% of federal limits: $457 million per annum Tt 21y

135% of federal limits: ~ $544 7 ¥
145% of federal limits: ~ $500 73
Actual reported weights:  $740 ~ 271

The operating cost savings were greatest for the "Construction (including Ready-Mix
Concrete) Industry”, "For-Hire Transportation”, "Mining & Quarrying”, and “Utilities &
Sanitatiqn'. Much of the variation in seasonal costs and benefits reflect seasonal

of usage for some industries do emerge. Therefore, consideration of alternative
reguiatory treatment for some industries may be warranted.

As expected intuitively, the primary economic benefits of the permit system
substantially exceed its costs, although not all costs couid be quantified in this study.
As an example, differential impacts on traffic safety in NYS are not included,
although the use of permitted vehicles is shown to reduce the volume of truck traffic
and, therefore, the exposure to accidents. However, the question remains whether
or not there is an increased frequency of accidents involvin ermi ehicles.
Unfortunately, NYS accident data do not contain inforrh atightxet V& Dad {weight)
status of vehicles involved in accidents. -
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- Within the limited perspective of direct economic costs and benefits, the proper way
to optimize the level of user-benefits, net of pavement costs, is to set the permit limit
where marginal benefits equal incremental pavement damage costs {net marginal
benefits approach zero). As shown at the end of Chapter 5, this study finds that a)
weight limit at 145% of the federal limits is close to the optimum, and lower weight
limits reduce the net benefits to society.

Finally, the analysis of secondary economic impacts illustrates
how the cost decreases in trucking, resulting from the divisible-load permit system,
will work their way through the economy, primarily because in the iong run, nearly
every sector of the State’s economy utilizes the goods and services provided by the
initial beneficiaries of trucking cost savings (construction, mining and quarrying, for
hire transportation, and sanitation and utilities). Thus these cost decreases have a
beneficial impact, ultimately, on nearly everyone in NYS, including manufacturing,
finance and services. While available economic data are not adequate to report
precise estimates of the level of increase in values of output, eamings, and
employment in various sectors of the economy as a result of trucking cost
decreases, the illustrations presented herein suggest that these benefits are
significant and pervasive throughout the State's economy in the long run. Secondary
economic benefits are examined in Chapter 6.

Policy Implications, Results of this study strongly support the continuation of the
NYS divisible-load permit system, and the State would benefit if the permit limits
were based upon 145% of the federal limits. However, several modifications could
be considered in order to improve on the existing system. First, given the significant
degree of apparently unintentional and voluntarily reported non-compliance with the
weight limits, it appears that the current permit system is too complex, both for the
truck operators and for the enforcement agencies. Therefore, we recommend that
the current system be simplified. This would also mean less paperwork for the
operators and it might increase the degree of compliance. It does not appear to be
_in the State's interest is to attempt to enforce widespread compliance with the
current permit system limits.

With a simplified permit system of even greater value to the industries using it,
NYSDOT could try to facilitate the exchange of permits among operators by
providing, at a minimum, an information exchange, or by acting as a broker. This
would allow NYSDOT to acquire additional evidence about the value of the permits
to the industry, which is of primary importance if the permit system is to be opened to
new users.

To increase the flexibility of the permit system, seasonal and/or temporary
divisible-load permits could be considered, since cerain businesses in agriculture
and in fuel delivery appear to have a use for the permits only during certain times of
the year. Thirdly, if taxes do not charge divisible-ioad permit vehicles for the added
pavement damage they cause, it seems fair to consider increasing the permit fees to
collect at least partial compensation to the State for incremental pavement damage.
Finally, more data could be gathered on a routine basis by NYSDOT and other state

agencies 1o help answer these and other questions. -
Policy implications are detailed in Chapter 9. RECEIVED
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Permit Gross Vehicle Weight Exceedence Anaixsis

 The following describes the procedure used to analyze the gross vehicle weights of the survey
respondents. Each questionnaire asked the truck operator to describe the configuration of the
truck surveyed and to give the distance between the front axle and each subsequent axle. Based
on this information and the Bridge formula, it was then possible to calculate the maximum weight
that could be carried by each truck axle and also, by summing truck axle maxima, to calculate the
maximum truck Gross Vehicle Weight (GVW) under the Federal Weight Regime. The bridge

formula is given by:

L*N
N-1

W = 500*(=——— +12*N +36)

In addition, for each loaded trip performed on the survey day, truck operators were asked to
provide the loading of each axle and the GVW, each time this information changed. However,
operators were not-asked to identify the permits held for each permitted truck. This information
was made available to us from the PAF file that New York State D.O.T. provided for the sample
- of 916 trucks. For each loaded trip, it was thus possible to compare the gross vehicle weight and
the weight limit under the permit system, given the configuration of the truck,

~ The following possible preliminary conclusions can be drawn about the load exceedence analysis:

1) from Table X, we see that more weight was transported by the permit vehicles in the summer
of 1990 than in the summer of 1987. Figure X.1 also illustrates this point clearly. Moreover,
holders of permits 7 and 7A did not adapt to the reduction in permitted GVW, quite the contrary.
Indeed, Figure X.2 shows that the group of vehicles that hold these permits transported as much
weight in 1990 as they did in 1987. We can even notice a break in the 1990 empirical distribution
of GVW for this group of vehicles: the upper 20% of trips for the 1990 survey were used to carry
significantly more weight than in 1987, This finding supports the argument that, since no weight
reduction was observed following the lowering of limits in 1990, the only reasonable method for
estimating the "optimal” limit of the permit system based on the 125%, 135%, and 145% weight

limits was to assume perfect compliance with the revised load limits.

2) A look at Table Y shows consistency for the distribution of permitted w{;eighﬁﬁg 5‘«!’3&23

between surveys. A chi-square test could be used to test the statistical difference between the
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different seasons. One problem was the fairly sizable percentage of trucks for which the permit
held was not known. Assuming that the unknown category is just like the rest of the sample in
terms of permit composition, it is possible to estimate the distribution of permitted weight limits
for the entire population, given the configuration of the trucks on the survey day.

3) The next two tables (Z and Z") provide useful information about the extent and level of the load
non-compliance. At first glance, we can see a striking difference between the two summers, with

a large jump in the number and the severity of non-compliances. However, we notice a good
consistency between the last three surveys conducted between 1990 and 1991, both for the
statistics at the truck level and also at the trip level. Therefore, we may conclude that the
operator response to the revised limits did not change in that period. It should be noted that an
arbitrary "grace weight" of 500 Ibs was subtracted from the gross vehicle weights for all seasons
to account for uncertainties in measuring weight, reporting axle spacing, and so on.




TABLE X: COMPARISON OF REPORTED GVW BETWEEN SUMMERS

GYW All Permit Categories Permits 7 and 7A only

Statistics Summer 1987 Summer 1990 Summer 1987 Summer 1990
Average 70,100 Ibs 73,000 Ibs 70,800 Ibs 75,300 Ibs
Median 65,500 jbs 62,800 Ibs 69,900 Ibs 69,200 Ibs
Minimum 23,600 1bs 23,700 Ibs 35,300 Ibs 33,100 Ibs
Maximum 121,”?'90 1bs 133,000 ibs 111,000 lbs 133,000 Ibs
Stdev 20,710 Ibs 20,430 Ibs 14,680 ibs 23,460 lbs
Number of Trips 602 631 212 138

NOTE: The number of trips reflects only the number of points on which the distributions below are based, not the fraction

of trips corresponding to permits 7 and 7A, Less complete information was available for the Summer of 1990 survey.

FIGURE X.1: COMPARISON OF GVW FOR LOADED TRIPS (BETWEEN SUMMERS)
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FIG. X.2: COMPARISON OF GYW FOR LOADED TRIPS FOR PERMITS 7 & 7A HOLDERS (BETWEEN SUMMERS)
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TABLE Y: DISTRIBUTION OF RESPONDENTS BY PERMIT WEIGHT LIMIT

Highest Weight |Weight Limit  |Sampied Population |Summer of 1990 | Winter of 1991 Fall of 1991
Limit Permit Held {Ibs} Number |% of TotaliNumber |% of TotaliNumber [% of Total |Number [% of Total
1 and/or 1A 125% FED 230 25.1% 82 27.1% 88 26.2% 73 27.5%
147 andior 1A&TA }135% FED 141 154%) 43 14.2% 50 14.9% 35 i3.2%
2 82000 s 208 22.7T% 66 21.8% 75 22.3% G2 23.4%
6 120000 Ihs 104 11.4%] 38 12.5%] 41 122%] 33 12.5%
[Other 80 8.7% 25 8.1% 33 9.8% 23 8.7%
Unknown 153 18.7% 49 16.2% 49 14.6% 39 M4.7%
TOTAL 916 100.0%] 303 100.0%] 336 100.0%| 265 100.0%
FIGURE Y.1: DISTRIBUTION OF PERMITTED WEIGHT LIMIT CATEGORIES BY SURVEY
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FIGURE Y.2: EXTRAPOLATION OF SAMPLE PERMITTED WEIGHT % TO THE TRUCK POPULATION ‘
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NOTE: To calculate extrapolated percentages for each weight limit category, it was assumed that the composition of




' TABLE Z: STATISTICS ON TRUCK WEIGHT NON-COMPLIANCE BY PERMIT CATEGORY

to give statistically reliable results,
{*): The weight limit for permit 3 is 73280 ibs, permits 5 and 5A allow up to 105,000 1bs.
{**}: Permit 3 applies only to trucks with 3 axles or more. At least 5 axles are needed for permits 5 and 5A.

FIG. Z.1: SEASONAL COMPARISON OF TRUCK WEIGHT NON-Cdi&PLIANCE PERCENTAGES BY WEIGHT LIMI

ICATEGGRY Summer 87| Summer 90] Winter 91 ]  Fall 81
[Number of trucks that made loaded trips on survey day | 154 120 59 76
Number of trucks in exceedence of permit weight limits 23 53 26 33
Percentage of trucks in exceedence of permit limits 15% 4% 4% 50%
Number of exceedences due to incorrect # of axles 3 23 12 16
% of exceedences due to incorrect # of axles 13% 431% 46% 42%
Permit Type 1 7 1A 7A 2 6 3,5, 5A
Season |Permit Weight Limit  |125% Fed.|135% Fed.|125% Fed.|135% Fed.| 82000ibs | 120000lbs| (% Total
# of Axles Required 2t04 | 2to4 > 4 > 4 >2 >4 | (%
Sunumer Number of Trucks 42 32 17 11 25 17
of 1937 !Mmur:&adam 12 2 3 g 2 4
% of Exceedences 25% &% 1% 0% 8% 4%
Summer |Number of Trucks 37 Tl o ) 18
lof 1990 |Number of Exceedences| 20 6 [ 7 7
% of Exceedences 54% 33%  |4HB03 2% 39%
Winter  |{Number of Trucks 14 wrioE {1 22 12
of 1991 {Number of Exceedences 8 : 6 7
% of Exceedences 51%  [ErayEil ] 2% 58%
Fall Number of Trucks 21 15 2 19 13
of 1991 |Number of Exceedences i2 9 4 8
% of Exceedences 57% 0% 21% 62% |

NOTES: Shading of the results for a category indicates that the munbef of sampled trucks in this mtegory may be too small
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" TABLE 2': STATISTICS ON TRIP WEIGHT NON-COMPLIANCE BY PERMIT CATEGORY

CATEGORY Summer 87| Summer 90} Winter 91 |  Fall 91
Number of londed trips on survey day 602 528 181 330
Number of trips in exceedence of permit weight limits 58 245 75 164
Percentage of trips in exceedence of permit limits 10% 46% 41% 50%
Number of exceedences due to incorrect # of axles 4 101 28 79
% of exceedences due to incorrect # of axles 7% 41% I7% 48%

NOTE: During a trip, & truck can exceed the weight limits for several reasons: it may simply be over the limit stipulated

by the permit or the permit may not apply because the configuration of the truck does not match the permit requirements
or because the truck is outside the geographic area of validity of the permit.

Permit type 1 7 1A 7A 2 6 3,5, 5A
Season [Weight limit 125% Fed.{135% Fed.]125% Fed.}135% Fed.] 820001bs ] 1200001bs ™ Total
# of axles 204 204 >4 >4 >2 >4 ™
Summer |Number of trips 40 e LY To iy 4 38
of 1987 |Average non-compliance] 3,702 ths S8 i e ] 3473 s
Median 2,218 e dae] 20050
Maximum 19,500 ibs 5o ] 195001
Stdev P i i S s
Summer {Number of trips 100 35 16 22 22 245
of 1990 jAvemge non-compliance] 7,2241bs | 24,2751bs | 16,856 1bs | 14,9701ba | 17,2661bs | 16,7471bx | 13,9161bs | 13,580 Ibs
Median 4,435 1bs | 24,5001bs § 14,0001hs | 16,890 1hs | 20,5001bs } 15,0001bs | 10,7401 | 11,500 fos
Maximum 23,700 ibs | 54,5001bs | 27,0001bs | 23,0200bs | 36,480ths | 25.5001Ibs § 41,460 1bs | 54,500 Ibs
Stdev 7,4851bs | 19,98510bs | 5,7801bs | 58521 | 9,6081s | 6348ms | 11,7551bs | 12,020 1bs
Winter |Number of trips 25 15 w14 16 | 15
of 1991 |Average non-compliance; 439%1s | 33101bs 22,547 1bs | 11,589 ibs [0 10,000 Ibs
Median 40200s | 2,340 bs f 22,000 /s | 9,950%s | 6,060 Ibs
Maximum 6,7801bx | 8,415 tbs 38,180 tbs | 20,180 1bs | 38,180 Ibs
Stdev 1,700 1bs | 2,553 e 12,808 1ba | 5,640 bs
Fall Number of trips 47 37 13 23 40 :
of 1991 |Average non-compliance! 63161 | 17,545 e | 10,088 ths | 15,778 tbs | 14,801 s 1.3}
Median 545010s | BSI1SMs | $,0001bs | 13,725 Ibs | 16,650 Ibs
Maximum 17,625 1ba | 45.500 bs [ 212,100 hs"| 13,500 tbs | 34,840 1bs | 20,000 1bs
Stdev 4463 s | 17,459 Ibs {24356 ";i 5.651%s | 979210 | 4.89710s |
NOTES: Shading of the results for a category mdwatu that the number of sampled trucks in this category may be too smali
to give statistically reliable results
(*): The weight limit for permit 3 is 73280 Ibs; permits 5 and SA allow up to 105,000 Ibs.
(**): Permit 3 applies only to trucks with 3 axles or more. At least 5 axles are needed for permits § and 5A.
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