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“An Act prohibiting the sale of certain studded tires or the sale of certain

studs to be installed in tires; and providing for an effective date."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA;
*Saction 1. AS 28.35.155 is amended by adding a new subsection to
read:

(c) A person may not sell a studded tire or sell a stud for
installation in a tire if the sale is conducted as a part of the person’s
business and the stud being sold or a stud used in the studded tire
has a weight greater than (1) 1.3 grams if the stud is sold for use or
Is used with a tire that has a tire rim diameter smaller th* 17
inches: or (2) 2.0 gratis if the stud is sold for use or is used with a
tire that has a tire rim diameter equal to or greater than 17 inches*
or if any portion of the stud has a hardness greater than 64 on the
Rockwell C scale of hardness. In this subsection, “business” has
the meaning given in AS 43.70.110.

*Sec. 2. This Act takes effect July 1,
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Department of Transportation

and Public Facilities

POSITION
PAPER

BILL! 0: HB 301 APPROVED:

TITLE: Ban Sale of Some Studded DATE: March 22,1994
Tires and Studs

This bill provides a restriction on the type of tire studs to be sold in Alaska.
The requirements for maximum stud weight follow current research
experience and legislation in Northern Europe, which found the stud weight
to be a factor in preventing wear.

DOT&PF recommends that the bill be amended by adding an additional
requirement for a stud hardness no greater than 64 Rockwell C that will

further reduce the damage from studs on paving materials to a tolerable
level.

The department is very concerned over the wear to pavements due to rutting.
Some rutting is attributable to shoving under excess loading, however, most
is due to studded tire wear. Research in Europe, Midwestern U.S., and Alaska
has proven studs are the major cause of rutting.

For Further Information contact J.K. Ginger Johnson at 465-3904.



Representative Mark Hanley

Alaska State Legislature
March 11, 1994

TO: Representative Richard Foster
Chairman, House Transportation Committee

FROM: Representative Mark Hanley

RE: Scheduling of SSHB 301: "An act prohibiting the sale of
certain studded tires or the sale of certain studs to be
installed in tires."

Studded tires ha'e a negative side effect on our roads in the form of
increased pavement, wear to a point where safety is compromised
and the need for road maintenance is increased.

Studs cause between $133 and $266 in pavement damage per
vehicle, per 40,000 miles of travel. Unfortunately, pavement wear
and costs associated with wear are not the only problem. Grooves
worn in pavement create the potential for vehicle loss of control,

especially during wet or icy conditions.

The direct value of the pavement worn away amounts to $10 to $15
per studded tire, however, repairing ruts normally requires that the
pavement across the lane from the ruts be extracted. This increases
the repair costs to about $40 to $50 per studded tire.

Lightweight studs are now being used in Northern Europe and are
expected to cut pavement wear rates in half. The lightweight studs
compare favorably in performance tests against standard studs and
consist of steel tips seated in aluminum or plastic bodies. | believe
Alaska should move in this direction.

HB 301 would require the use of lightweight studs in Alaska starting
in 1998. Use of lightweight studs could reduce pavement wear by
50% without compromising the performance benefits of studded
tires. This would seem to be a "win-win" situation.

| respectfully request that you schedule SSHB301 at your earliest
possible convenience.




Studs have worn through the top pavement layer (2%) along
lines spaced equally with car wheels.

Pavement (2"t) on bridge has been stud worn to concrete.



October 24 1991

pwe Ho Fr{ ahle Dave Choquctte
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uneau, Alaska 9811
Dear Representative Choquette:
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stud Use 15 not possible,

We haope this information will be of use to you.

Sincerely,
ALASKA

Bﬁgirrrrﬁawottrngham, PE
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WALTER J. HICKEL, GOVERNOR

DEPARTMENT OF TRANSPORTATION

AND PUBLIC FACILITIES ﬁ@m
: -8

PHONE: (907)465-3951
TEXT TELEPHONE: (907) m165-3653
ENGINEERING & OPERATIONS STANDARDS (SD})
August 3, 1993

Representative Mark Hanley
716 West 4th Avenue

Anchorage, Alaska 99501 Subject: Studded Tires
& Stud Types

File: 2552

N Dear Mr. Knutson:

I am responding to your call and our discussion on July 21st regarding the
advisability of requiring a tire stud type with a hardness of 6.5 on the Moh
hardness scale. You should be aware that the Moh scale is intended only
for scratch hardnesses of crystals of minerals and not for metals. As such,
it was constructed bv determining what mineral would scratch other
minerals. | understand that typical steels range from about 55 to 6.5.
However, tire studs require a carbide center pin which is probably around
7 or 8 on the Moh scale. Studs of only steel would wear quickly and not
work as ice gripping studs at all; | doubt that any such are even
manufactureu. The alternative | suggest for reducing pavement wear is
the use of lightweight studs, as are now being required in Northern Europe.
Mr. Bo Simonson of Sweden's Road and Traffic Research Institute advised
that use of aluminum or plastic bodied studs will be expected to cut
pavement wear rates in half. Samples of lightweight European type studs
are enclosed, along with typical steel studs from a local tire shop.
Legislation requiring such lightweight studs would require that the
maximum stud weight be set at 1.3 grams for cars and at about 2.0 grams
for large trucks (tire rim sizes of 17" or greater).

As we discussed, our pavement rut measurements from start to end of the
winter seasons have shown a pavement wear rate of 0.1 to 0.2 inches per
million studded tire passes. The direct value of the pavement worn away
amounts to S10 to $15 per studded tire during it's useful life. However,
repairing the ruts normally requires that we mill orremove and replace
the pavement across the entire lane to the bottom ofthe ruts. This
increases the pavement repair costs to about $40 to $50 per studded tire.
These costs may substantially reduced by lightweight studs.

25A-T34LH



Representative Mark Hanley 2 August 3, 1993

The best wear data we have from pavement rut measurements is from
Juneau. It is summarized by my memo of 6/13/91 (copy enclosed).
However, in the Anchorage area good data comes from our pavement
study site on the Glenn Highway just north of Eagle River. At that location
the maximum rut depth is now about 0.9" after 10 years of service. The
wear rate has been about 0.10" per million studded tire passes and the
pavement loss from wear has been 19 tons per lane per mile per million
passes.

As a final comment, the few studded tire use counts we made this past
winter indicated large increases in studded tire use over the 1990 levels,
which is disturbing from a pavement life standpoint. Juneau studded tire
usage levels in March were 35% higher than in 1990, while Anchorage
usage was up by 55%.

| hope that these figures will be of help to you. Also, we are just initiating
a study of the comparative wear resistance of our different paving mix
types. Within the next few months we hope to have some additional
information from the wear testing machine being developed under that
study. If you need further information on our rutting research work,
please call me at 465-6956.

Sincerely,

David Esch
Research Applications Engineer

Enclosures

cc: R. D. Shumway, Chief Engineer
Eric Johnson, Pavement Management Engineer, Stwd. Materials



Washington lawmakers seek
a $25-per-tire fee on studs

By JOSEPH TURNER
McC'atchy News Service

TACOMA, Wash. - State
lawmakers have tried to out-
law road-damaging studded
tires for/nost" of the past 20
yearSk'.and they came close a
few years"ago.:.;

Butr on the day the ban
came *up for a vote'-in the
state House, fate intervened.
.. It snowed. .. .7-

And as supporters™of the
"ban drove down the/leeway
from : Seattle to. the state
capital in Olympia- -"-slip-
ping and sliding along the
way —they started changing
their minds. u

“The gods were trying to
tell us something,” said
George Walk, who sponsored
the bill _as chairman of the
House Transportation Com-
mittee in the late 1980s. “It
was going to be a close vote
anyway. So when it started
snowing outside, we were
ready to give up.” *.

alk let the bill die with-
out a vote.

This year lawmakers are
taking a different tack. In-
stead of trying to ban stud-
ded tires, they want to im-
pose a tax of $25 per tire.

Senate Transportation
Committee members ap-
proved the special stud tax
In Senate Bill 5151 last
week; the full Senate is ex-
pected to vote on the bhill
this week. .

"We might not have to
raise the gas tax so much if
we’d do something about
studded tires,” sald Rep.
Shirley Winsley, R-Fircrest,
this year's bill sponsor. “If
people are going to insist on
using :studded tires, they
should be willing to pay a
small fee.”

Small fee? ) )

“Oh, jeez," said Richard
Nordness, director of the
Washington State Tire Deal-
ers Association. “People
can’t afford to put that much
money into tires.

Northwest

“A good snow tire costs
$50 to $60. Most dealers
charge $9 or $10, plus labor,
to put the studs on. With a
$25 tax ... you’re talking
pretty close to $100.

“It’s_insane,- really,” he
said. “Putting such a high
tariff on them has the same
effect as a ban.” )

That’s the point, said Sen.
Larry Vognild, schairman of
the Senate Transportation
Committee. o )

Highway officials esti-
mate studded tires cause
about $25 million damage a
¥_ear to the highway system.

he studs gouge into asphalt
and ccncrete roadways.
Pavement supposed to [ast
14 years gets chewed up
years earlier.

_ Historically, the studded
tire debate has pitted West-
ern_Washington lawmakers
against their Eastern Wash-
ington counterparts. It’s a
question of differing cli-
mates.

In the slushy snows west
of the Cascades, a studded
tire is no help. And on wet

or dry pavement, studs can.
radically reduce traction,
said Ron Maulsby, public
affairs manager for Good-
year Tire and Rubber Co. in
Akron, Ohio.

"The only time we recom-
mend a studded tire is where
you’re in part of the country
where ice is covering the
road for days or for months
at a time,” Maulsby said.
“Metal studded tires will
provide 40 percent better
traction on compact snow
and ice.” ]

Nordness disputes the
amount of damage caused by
studded tires, especially
since they’ve been equipped
with a softer metal stud.

"It has not been proven
that studded tires do that
much damage to the road,"
he said. "Those same Kinds
of ruts show up in Florida
and other states where studs
are outlawed.

Heavy trucks get some of
the blame for rutted high-
ways.

“If we have to go back to
the old days of usmgi chains,
we’re going to see a lot more
damage,” Nordness said.

NOTICE

The first clinic of the Alaska
Baseball Umpires Association is

scheduled for. Tuesday,

March

16th at 7:00 p.m. at Ptarmigan

Elementary School,

Street. ,

888 Edwarfls
!

TRAINING BEGINS FOR

N EW

UMPIRES.

For more information call Allen Smith,
344-0933 or 243-7757.



M EMORANDUM State OfAlaSka

Department of Transportation  Public Fecitiliea
Jgffery C. Ottesen DAE June 1°, HWI
Headquarters aso g7
HEMOENS 474_247 \
David C. Esch, P.E.'tK - sauject studded Tires

Senior Research Engineer
Statewide Research

A copy of the attached letter from Commissioner Turpin to Legislator Curt Menard on
the subjects of studded tires use and pavement wear has come to my attention, and

some new data | have just processed may be of interest.

Studded tire use and roadway rutting in Alaska have been the subject of a research
study now nearing completion. | have processed Juneau pavement wear data at tho
Juneau-Douglas bridge, the Douglas Island "Breeze-In" crosswalk, and the Mendenhall
Loop pedestrian over-crossing. Pavement wear rates were calculated based on total
studded tire passes estimated from stud usage counts and monthly and annual traffic
counts. Results were very consistent between sites, as shown in Table I.

"TABLE I Juneau Pavement Wear per Million Studded Tire Passes

Total
Stud Passes Wear per Million Passes |
L [ :
b({/lﬁﬁéii ocation Wear Rate Wear Area lons/Lane/Mi.
(inches) (inches)2
5.37 On J.D. Bridge 0.148 9.31 23.9
! 5.37 Before J.D. 0.134 9.92 25.5
Bridge
| 3.87 Douglas Road 0.122 9.08 23.3
| 5.84 Mendenhall Loop 0.102 7.56 19.3

The 4th column, showing the worn area in square inches is the cross-sectional area
worn away in both ruts of one lane at our measurement sites. These results show our
wear rates to be much less than quoted in previous literature. These figures convert
to pavement losses of 10 to 14 metric tons per kilometer, rather than the 50 to 100
tons quoted in the letter to Representative Menard. This, in turn, converts to a cost
for replacement of the worn away pavement of about $12.00 per studded tire if the
tires are used for 30,000 miles. A suitable solution may be to tax studded tires at

$12.00 each at the point of sale.



Jeffery C. Ottesen '2* Juno 13, 1991

Our Juneau rut data has provided some very interesting conclusions. By measuring
rut depths on and off of the Juneau-Douglas Bridge we found essentially the same rut
depths developing over the bridge deck concrete as over a crushed gravel subgrade.
The approaches and the bridge itself were paved with the same AC mix. This tells us
that subgrade deformation is not a cause of the pavement rutting, and that our
interpretation of the rutting as wear-related is correct.

Ou' measurements before and after the 1990-91 winter tell us that rut depths
increase much more rapidly in winter than in summer, due to the much higher
wintertime usage of studded tires and also to some spinning of the tires when roads
are icy. Table Il summarizes our measured wear rates over various time periods.

TABLE Il: Juneau Area - Seasonal Rut & Wear Measurements

Dates Wear Rates
| Site Period Covered Covered inches/million
Stud Tire Passes
1 S. Douglas 8 Summers + 7 Winters ~ 10/81 to 4/89 112
2 Summers + 1 Winter 4/89 to 10/90 .099
j i Winter 11/90 to 4/91 .265
Mendenhall Loop 7 Summers + 6 Winters 9/82 to 4/89 105
2 Summers 1 Winter 4/89 to 10/90 .094
1 Winter 11/90 to 4/91 .090
On Bridoe Off Bridoe
J.Douglas Bridge 8 Summers + 7 Winters 10/81 to 4/89 .145 133
2 Summers + 1 Winter 4/89 to 10/90 127 .150
1 Winter 11/90 to 4/91 .202 115
Juneau Average 8 Summers + 7 Winters Up to 4/89 0.124
? Values 2 Summers + 1 Winter 4/89 to 10/90 0.118
1 Winter 11/90 to 4/91 0.168

My overall conclusion is that essentially all of the pavement rutting in Juneau is due
to studded tire wear, and that about 10% of the total rutting comes from stud use
during the "No-studs-allowed" season of the year. The higher winter time wear rates
for the first and third sections listed may be because they are in light acceleration or
braking areas, while the Mendenhall Loop site has a more constant speed aspect.



Studded Tires per Vehicle Pass
(one wheelpath)

Seasonal Studded Tire Frequency Pattern
Juneau. Alaska



Studded Tires per Vehicle Pass

(one wheelpath)

Annual
Average
Averaged Stud Usage Factor
For Wear Rate Calculations
Stud Use Allowed — >
July Sept Nov Jan Mar May

Seasonal Studded Tire Frequency Pattern

Fairbanks, Alaska



«Studded Tires per Vehicle Pass
(one vjrheelpath)

Seasonal Studded Tire Frequency Pattern
Anchorage, Alaska
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Studded Tire

Estimate of the Pavement Damage of A Set of 4 Studded Tires

Distance US Tons lost Cost per Ton Allied Costs**: Cost per 1,000 Cost lor Lile

Weight ol Lost
traveled per 1,000 Miles Asphalt Concrete Assume 50% Miles ol Stud ol Set ol Studded

Asphalt Concrete*

(metric tons) (kilometers) (US lons) of AC Cost Tire Use Tires (4)***
50 1,000,000 0.09 $35.00 $17.50 $4.66 $186
too 1,000,000 0.18 $35.00 $17.50 $9.31 $373

* From a paper presented at the XIVth World Road Congress, Prague, Czechoslovakia, 1971, based on research in Sweden.
* Allied costs ir 'ude engineering, mobilization and demobilization, and preparation.

** A set ol tires is assumed to have a 40,000 mile life.

Prepared by Engineering and Operations Standards Division, Alaska DOT&PF, April, 1991
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1.0 INTRODUCTION

11 Background

The use of studded tires has long been recognized as improving traction in highways during the
winter months when the roads are often icy. However, they also have been shown to increase road wear
on both asphalt and portland cement concrete pavements. This report has been prepared to document the

use and effects of studded tires, particularly in term' of producing wheei track ruts.

1.2  Objectives

Specific objectives of this report are to:
1) Quantify the use of studded tires in countries throughout the worid. This includes
data on
. Percent of vehicles using studded tires
. Characteristics of the studs (size and number)
. Time periods that studded tires are permitted
This information is summarized in Chapter 2.
2) Summarize the results of road wear studies (field and test track) in each of the

following areas

. Mechanism of pavement wear
« Rate Of pavement wear
. Factors affecting the wear rate

These resuits am .rented in Chapter 3.

3) Identify the consequences/benefrtc of using studded tires such as
. increased pavement maintenance to repair ruts, etc.
. Increased safety problems due to splash and spray

These results are presented in Chapter 4.



1.3 Scope of Work

In order to accomplish the stated objectives, two major work activities were undertaken.

included:

A computer literature search (TRIS). Many Of these publications were reviewed and
evaluated in the preparation of this report

A survey of agency practices. A survey form (see Appendix A) was developed and
mailed to 30 highway agencies. 11 Canadian provinces and territories, and 4
foreign countries (Norway, Sweden, Finland, and West Germany). The responses
to the survey are given in Appendix B.

A telephone survey of selected tire manufacturers to identify the types and number

of studs currently being used. These results are summarized in Appendix D.

These



2.0 STUDDED TIRES PRACTICES

The data presented in this chapter is the result of an extensive literature teview, the survey of
selected transportation agencies, and selected calls to studded tire manufacturers. Information was obtained

from various agencies in the United States, Canada, and Europe.

21 Use of Studded Tires

The resuits of the survey were used to provide an indication of use of studded tires throughout the

United States, Canada and abroad. The results indicate the following agencies permit their use:

United States Canada Europe

Alaska New Brunswick Sweden
California Nova Scotia Norway
Colorado Quebec Finland
Connecticut Saskatchewan

Delaware

Idaho

Indiana

lowa

Kansas

Maine

Montana

Nebraska

New Jersey

Nevada

New York

North Dakota

Oregon

Pehnsyivania

Rhode Island

South Dakota

Utah

Vermont

Washington

Wyoming

It should also be noted that in all cases where studs are permitted, so are chains.



2.2 Percent 0f Vehicles With Studs

The results of the survey did not provide much useful recent information on use of studded tires.
In fact, only a few agencies provided an estimate for current usage. Therefore, heavy reliance was placed
on results from the literature (pre-1980) since the actual usage rates are virtually unknown in the USA and
Canada.

Historical data on tha percent usage by vehicle type (cars and trucks) of studded tires in the United
States and abroad is given in Table 2.1. As noted, many states do not allow studded tire use, while usages
as high as 60% or more have been reported by the states of AJaska. Montana, and Vermont (TRB, 1975).

Sweden reports that 60% of all vehicles use studs, while SO-95% of cars and 30-60% of trucks use
studded tires in Finland (Huhtala, 1978). Provinces in Canada reported usage rates on cars as low as 20-
25% and as high as over 50% (Smith & Schonfeld, 1971).

The percentages of use on two versus ail four wheels are generally unknown except for Scandinavia
and Alaska. In certain countries, the use is mandated on ail four wheels if studs are used on any wheel.
This is to increase safety as well as acceleration.

A recent survey of studded tire usage in AJdaska is given in Table 2.2. As indicated, studded tire
usage varies seasonally as well as between years and locations. However, it can be seen that wintertime

usage (through March) by light vehicles is between 20 and 35% with roughly one-third of these vehicles

being four-wheel drive.

2.3 Characteristics of Studded Tires

As indicated in Figure 2.1, a typical studded tire is essentially a normal winter or ail-season tire with
studs embedded In the tread. Typical specifications for passenger car studded tires are given in Table 2.3.

Although there were many types of studs found in the literature, all have similar components. These
consist ot a pin (typically tungsten carbide) surrounded by the stud housing or body (typically steel), which
has a flange at its base to hold the stud in the tire tread. Fgure 2.2 illustrates the four basic stud types that
have been used in the past, while Table 2.4 summarizes the characteristics of each type. Conversations with
tire manufacturer/distributor personnel revealed that only the Controlled Protrusion (Type I) stud is currently

used in the U.S. The principal reason is that as the stud housing or body wears, coinciding ith the tread



Canada

United States

Finland

Sweden

Table 2.1.

Agency

Ontario

Manitoba

Quebec

Maritime Provinces
Ottawa

Alabama
AJaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
[daho

[llinois
Indiana

lowa

Kansas
Kentucky
Maine
Maryland
Massachusetts
Michigan
Missour
Montana
Nebraska
Nevada

Now Hampshiro
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode island
South Carolina
South Dakota
Tennessee
Texas
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Cars:
Trucks

Historical data an the use of studded tires.

% of Vehicles
with Studs

32
20-25
50
50+
48

90-95
40

60

Fkiference

Smith, 1971
Smith. 1970
Smith, 1970
Smith, 1970
Smith, 1971

NCHRP Syn. 32

Lampinon, 1988
Huhtala, 1978

Kayser, 1970



Table 2.2. Recant counts of studded tire usage In Alaska

Studded Studs per % Vehicles w/Studs
Survey Total Tires Vehicle % 4WD
Date Vehicles (one side) Pass On Some On All Vehicles
Tires Tlre3
a) Fairbanks. : :
4/18/89 250 81 0.324 28.0 12.4 24.8
5/22/89 319 23 0.072 6.6 0.63 - 24.0
3/2/90 583 182 0.312 20.4 10.8 34.1
5/7/SO 820 121 0.148 11.0 4.10 33.2
7/16/90 . 1228 101 0.082 5.45 2.77 354
1/23/91 1385 402 0.290 19.3 9.75 43.4
o ' o | ee ] W"Anchorage \WVi-— o

5/17/89 1766 148 0.081 6.4 1.7 -

8/21/89 1892 63 0.033 2.9 0.4 -

11/16/89 2361 1142 0.484 36.8 115 -

2/14/90 2076 1048 0.502 k3.0 14.4 -
8/20/90 2339 112 0.048 3.8 0.9 243

(d , US sf c) Juneau - tM \Y

4/17? /09 993 348 ....... - C35G 24.8 9.3 325
352 28 0.080 6.2 1.7 30.0
.j/90 1187 512 0.431 30.8 121 32.7
6/25/90 1119 40 0.036 2.9 0.45 35.3

1/25/91 650 345 0.531 40.6 16.9 40.6
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Table 2.3. Typical cross-sectional area specifications (NCHRP Syn. 32).
Tire Data Tire Stud Oata
Nominal . . .
Car Size Nominal Typical Tread Typical Maximum Typical Crosv fircent of
Sizo Surfaca Area NumSer of Sectional Area Tréad Surfaca
(sq. in.) Studs (sg. in.) Area
Comoact 87Ex 13 250 S6 .0314 1.25
Intermediate r78x14 270 S6 .0314 1.10
Full Size H7EX15 312 96 .0314 1.00
Figure 2-2 Four basic stud types. Leftto right: Type Ill or CV Stud; Type | or CP Stud: Type Il or PT

Stud: and Type IV or PS Stud (Kaikar & Cook, 1973).



Table Z4. Craracteristics of studs (Krukar & Cook, 1972).

Stud Type

Type i - -Controlled Protrusion Stud-

Type Il - 'Perma-T-Gripper Stud-

Type lll - ‘Conventional Stud-

Type IV - -Rnnstop Stud*

Characteristics

Carbide pin will move further into stud body if
protrusion limit is exceeded

18% lighter in weight than conventional stud

5% s.nailer flange than conventional stud

Pin found In other studs has been replaced
with relatively small tungsten carbide chips in
a soft bonding matrix enclosed in a steel
jacket

Designed to wear within 10% of tire wear, thus
maintaining a protrusion of approximately
0.020 in. or less

Tungsten carbide pin

Stud protrusion will increase with tire wear

Complete stud of light plastic casing with a
tungsten carbide pin

Stud can be adjusted close to the tread
rubber eliminating oscillation of the stud

Pin angle contact with road varies little with
speed

Plastic housing tends to reduce effect of
centrifugal force and heat build-up between
rubber and stud

Air cushion can be left under stud to reduce
strfiness (floating stud)



wear, the tungsten carbide pin is pushed deeper into the stud housing providing a uniform protrusion length
throughout the life of the stud. This benefit Is not fully realized with the other stud types since the protrusion
length of the stud can vary over time. Figure 23 gives tho dimensions for the Controlled Protrusion Stud
(see Appendix C for further details), while Figure 24 illustrates a fifth type of stud which was listed in the
literature as being considered for manufacture. The number of studs/tire range from S4to 120 (see Table
D1).

In Sweden, it has been long recognized that the conventional studs cause excessive tire wear. They
have therefore developed a new low-noise, reduced road wear ice-stud. It weighs only Q7 gram, et
reportedly retains ice grip and durability. The reduction in weight is possible due to the use of a new
polymer in the stud body (Simonsson, 1990)

2.4 Permitted Use Periods

Based on the results of the literature review the periods of the year to which studded tire use is
restricted in the United State and Canadian Provinces is shown in Figure 25 (TRB, 1975, Note that in the
19705 14states and two provinces had no restrictions and that nine states and one province prohibited the
use of studded tires. The remaining states and provinces allow use of studded tires only during the fall
winter, and spring months. The results of the 1980survey (Table 25) showed, for North America, that only
three agencies had no restrictions, 2 states/provinces restrict stud use to a given time period, and eight
agencies prohibit their use. For those agencies restricting the use of studs to a specifc time period, mast
restrict their use ta the period from October through April. - Similar results for the European countries
surveyed are given in Table 26

2.5 Enforcement

The results of the survey (see Appendix B, Question 7) also investigated the role of enforcement
during prohibited periods. Generally, the risk of getting caught is considered low to moderate. Only South
Dakota, Washington, lllinois, Minnesota, Nevada. Ontario, and Quebec indicated a high risk. The cost of
being cited also varies considerably, with ranges in fines from <625 to $500plus vehicle impoundment

10



Figure 24 Spring-action stud (Fagersta Steels Limited) (NCHRP Syn. 32)



a) No restrictions: Alabama Missouri North Carolina Vermont

Colorado Nevada South Carolina Wyoming
Georgia New Hamoshire South Oakata Alberta
Kentucky New Mexico Tennessee Saskatchewan

b) R estricted to period shown*

July Aug Soot October November Doc Jan Fobl March j April May jjuno
i |I i 1 1 1 1 1 | 1 | i 1
is Uaska (exceoc specified cities) 1
r Idaho; Nebraska 15
t British Columbia; Manitooa 30
. Arizona; Indiana; Maine I
i Montana; Prince Edward Island 31
15 Utah il
15 del. ; 0.C.; Md. N. Oak.; Va.; N.S.; Oue. is
15 Connecticut 30
15 New York I
IS New Brunswick V*
ii Rhode Island (
i lowa; Oklahoma; Washington; W./a. ;
| Kansas; Ohio is
| Oregon Pennsylvania; Newfoundland 30
I M assachusetts 30
15 Arkansas 15
15 Mlch.*; N.J. |
e S«* Aopendlx £
1 1 , 1 1 1 . 1 i 1
c) Prohibited: California Louisiana Te_xas )
Florida Minnesota'* Wisconsin**
Hawaii M ississippi Ontario
Illinois

**  LiaitM us« by out-oV-itxt* iwtarltti permitted

Sources: Vwriein AicorooUe Association 12-1-74
ftoeril Higfi*«y Aoinlstriclon Juro 1975

Figure 25 Legal restrictions on use of studded tires (NCHRP Syn. 32).



Table 25 Restrictions on use of studded tires in the U.S./Canada (August 1950

a) No restrictions

b) Restricted to time period mown

c) Restricted (period unreported)

d) Prohibited

Colorado
Vermont
Saskatchewan

Alaska

Connecticut
lowa

Kansas
Maine
Nevada

New Jersey
New York
Rhode Island
Utah

California
Delaware
Idaho
Indiana
Montana
Nebraska
North Oakota
Oregon
Pennsylvania
South Oakota
Washington
Wyoming

New Brunswick

Nova Scotia
Guebec

Arizona
Illinois
Maryland
Michigan
Minnesota
Alberta

Sept. 15 - Apnl CO (north ot latitude 60*N)
October 1 - April 14 (south ot latitude 60*N)
November 15 - April 30

November 1- Apnl 1

November 1« April 5

October 1- May 1

October 1« Apnl 30th

November 1+ Apnl 1

October 15 - May 1

November 15 - April 1

October 15 - March 15

Northwest Territories

Ontario



Table 2.6. Restrictions on use of studded tires in Scandinavia (August 1990).

a) No restrictions

Restri Sweden -3L October to Easter
) Restrited FmFanoP -1 Novem%er to 3L March

¢) Prohibited Germany



3.0 ROAD WEAR STUDIES

This chapter summarizes, hased on the literature, the resuits of studies from throughout the world
to identify the cause (mechanism) of pavement wear owing to studded tires, the rate of pavement wear, and
factors which affect the rate.

3.1 Cause of Pavement Wear

The results of the literature review indicated that the mechanism of wear is primarily by abrasive
action. Nieme (1978 has summarized the mechanism best as shown in Table 31 Which of the four
possible cases is most Important is still open to debate. In Alaska, it is generally felt that the primary
mechanism of studded tire wear is by scraping off the mastic and abrasion of the aggregate.

3.2 Factors Affecting Wear Rate

Several factors have been identified as affecting the pavement wear rate. Keyser (197 has
prepared (In Table 32) an excellent summary of these factors. In addition, Keyser (1972 stated the most
Important factors to be wheel load, stud protrusion, temperature, and humidy,

Figure 31 shows the effect of pavement type on wear rate. The ‘regular® bituminous pavements
consisted of fine-graded mixtures for thin overlays with 85-100 penetration asphalts while the "high type'
bituminous pavements contained either rubber or ashestos admixtures and 8-100asphalts. The 'reqular*
pavements contained a filler while no filler was present in the "high type' pavements. For both tests (ona
test track and typical highway pavements), the wear rate was considerably greater for asphalt concrete
compared with portiand cement concrete pavements. Aggregate type also had an effect for the portland
cement concrete pavements. Other factors, as shown in Table 33 can also affect the wear rate. In
addition, as shown in Figure 32 the wear rate in acceleration can be 2 1/2 times the wear rate in
deceleration.

Figure 33 shows the effect of stud type on the average rate of wear on a test track under 542000
wheel passes. Inall cases, the wear rate was greatest during the initial 160000wheel passes. Wear rates
' decreased to only 11.to 31%of tine initial rates during the final Z0000wheel passes. Type Iand Il
studs caused much greater wear than type Il studs.



Table 3.1. Cause of pavement wear under studded tires (after Niemi, 1978).

Cause
1

Description

e scraping action of the stud produces mark
P wear on the mastic f ormeg %f theli)mder an(?
the fine-grained aggregate.

The aggregate w?rks loose from the Havement
surface"as a result of scraping by stu

Scra mg by thT stud E;rod%ces marks o wear
ons? s.”On mvem)/ ?reqate %esa
Q%ﬁk ragment viear away completely by this

A stone is smafhed Xthe wn act of a stud.and
g}et e|esctes are loosened by the scraping action
ud



Tabla 3.2.

Factor

Vehicle, tira, and stud

Pavement

Environmant

Traffic

Measure

Component

Vehide

Tira

Stud

Stud wear vs. tira woar

Gaomotry

Surfacing Malarial

Surfaca Condition

Humidity, temperature

Volume
Spaed

Wheal track

Contact mode

Method and precision

Factors affecting pavement wear (Keyser, HRR 331, 1970).

Characteristic

Type and Weight
Axle load
NumOer of studdod tires (front, reai)

Type (snow or regular with or
without stud receiving holes)

Pneumatic pressure

Age

Configuration of studs

Number of studs

Type (material, shape)

Protrusion length

Orientation of studs with
respect to tire wear

Cornenng (curve, snarp turn)
Straight section

Intersection

Slope (up and down)

Type and characteristics
(bituminous mixtures, surface
treatment, precoatad
chipping, Portland cement,
hardness)

Age

Surfaca texture and profile

icy

Compacted snow (compacuto&s)
Sanded or salted icy surface
Slush

W et dry, humid

Number of passes and composition

Width
Cistnbution of wheel load

Start (normal, abrupt)
Stop (nonmal, abrupt)
Acceleration (rata)
Deceleration (rate)
Spin

Skid



4 12

c.
a.
5 ™

a 1 2 3 4
Mllia 0l Tho Poittt

a) Wear rates of pavement specimens at test track

Millior™ o Sluiiod Tho Potto*
b) Wear rates of pavements of typical Minnesota highways

Figure 31 Relationshijpgof studded tlre induced wear vs. pavement type; Minnesota research (Keyser,
HRR 352 1971)

19



Table 33 Efoct of Fa to s on Resistance of Asphalt Pavement to Wear by Studded Tires (K>yser,

HR X2
Factors Influence on Wear Wear Ratio
Penetration of hitumen3 Significant 113
@vs 30
Bitumen content3 Very significant 118
oVs 7 percent
(opt at 7 percent)
Type of teb Very significant 116
L rﬂﬁ gﬁyre Vs limestone 0
Mix typeh . . . Very significant 113
ygpemal mix vs sheet Ve
VOidSiél mix3 Significant 114
VS 7 percent
Uniformity3 Variation X t 42 percent
Asphalt concrete variation
Vehicl Not significant
ehicle SP %?i( /h g
Vehicle We|ght3 Very significant 119
Car vs truck
Tire pressure3 Not significant -
Temperature Very significant 115
37 *vs DF

“Data taken from Norwe?|an studies
hData taken rom Kez S WOrk
cData taken from Finfish studies
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Section 04a Class *3" A.C.
Suirmary A fter 542,357 Wheel AooHcatlans (UA)

IESENO
(Both Graons)

[ Initial Avg.
G G:] Wear Rate

0-302
STLD TYPE (0502 %9
Middle Avg.
Wear Rate
30-6QS
Section Q4b Class ‘3" A.C. Gllsabind ( QS WY

Suiwary After 542,357 Wheel Aoollcations (WA) .
Final Avg.

Wear Rate
(60-1002 WA

a Overall Avg.
Wear Rate

(0-1002 WY

(I 1
STUD TYPE*

* Wear Rate Oue to Unstudded Tires Insignificant cr Ismeasurabla.

Figure 33 Effect of Stud Type on Wear for Asphalt Concrete Pavements (Krukar and Cook. 1972



FinaJly, temperature affects wear rates for asphalt concrete. The work by Krukar and Cook (1973
shows the lowest wear rate at or near Q*C. Increases in pavement wear as pavement temperatures go
below O*C are reportedly associated with increased tire hardness and pavement stiffness. As temperature
decreases, pavement stiffness increases, as does the force required to push the stud into the tire so that
tire so that it is flush with the pavement surface. Thus, at low temperatures, the combination of high stud
force and increased pavement brittleness may result inincreased wear rate. However, in Alaska it has been
observed that wintertime frost and ice formation on roacways in colder cities such as Fairbanks can provide
a protective surface coating and greatly reduce the low temperature wear rates.

The rate of wear reportedly increases when the pavement is wet (Keyser, 1970)

3.3 Pavement Wear Studies
The number of pavement wear studies is quite limited. However, bath the literature review and
survey did yield some basic information as shown in Table 34 In general, these results indicate:
D Reported wear rates vary considerably between agencies. This likely is due to
differences in percentages of vehicles with studded tires, and to materials
differences.
2 Pavement type has a great effect on pavement wear. Asphalt surfaces wear at a
faster rate than pcrtiand cement concrete.
3 Inareas of acceleration and deceleration, pavement wear increases substantially.
4 Mixes with larger, mora durable aggregates wear less.
In addition, other factors were shown to influence the wear rate. These are given in Table 35



a) Literature

Reference Rata of Wear Avg. Rata/
(in./passes) 100,000 passes
Cuabac (1967) 0.25/100.000 0-25
Quebec (1970) Acceleration 0.36-0.44/100.000 0.40
Deceleration 0.18-0.20/100.000 0.19
Normal 0.11/100.000 0.11
Germany (19XX) 0.11/120.000 0.C9
Finland (1988) .15-.2/10,000 AADT
Swadan (Kaysar, 1970) 0.5/40,000 AADT
Maryland 0.28-1.07/100,000 0.7
Minnesota 1.5/4,000.000 0.04
Oregon (ODOT. 1974) Concrete 0.026/100,000 0.03
Asphalt 0.066/100,000 0.07

b) Survey

Reference Rate of Wear Avg. Rate/

(in./passes) 100.000 passes
California 0.0005-0.0018/1000 0.12
Connecticut 0.08/1,000,000 0.01
Maryland 0.028-0.107/10.000 0.68
New Jersey 0.05 per year for 5400 AADT

per lane

New York 0.00943.016/year PCC

pavements

0.022-0.025/year ACC

pavements
Oregon 0.032/100,000 PCC

pavements .03

0.073/100,000 ACC

pavements .07

Norway SPS*1 AC » 25. Topeka -
15.
Mastic stone = 10-15,

PCC - 10

Sweden 35 g/voitide (4 studded

tires)/km driven

*SPS m g/cm (specific wear in grams warn out of the surfacing wnon a car with 4 studded wheels drives a 1 km distance)
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Table 3.5. Factors affecting studded tire wear.

Factor Variable Comments

Traffic (ADOT) Normal Standard wear
Acceleration Increases wear rate by 0%
Deceleration Increases wear rate by 2000
Surface Type (ADQT) Bare pavement Increases wear rate*
Snow pack No wear

Amount not reported.



4.0 IMPACTS OF STUDDED TIRE USE

The impacts of studded tire usage are twofold: 1) Increased costs to the agencies through
accelerated pavement wear as well as through safety problems created by the wheel track ruts and 2
benefits derived through Increased traction during icy conditions which either improve safety or allow
increased speeds. The use of studded tires is somewhat dependent on the agency's ice control practices.
For example, heavy salt use for a "bare pavemenri policy reduces icy road concerns in exchange far
Increased vehicle and bridge corrosion effects. This section of the report discusses each of these impacts,
and is based on the results of the literature review and of the survey of agencies.

41  Economic Impacts

The survey of agencies clearly indicated that increased pavement wear was the major concern of
most agencies. Safety problems due to increased wear of pavement markings were another concer.
However, in most cases the improved stopping distance and/or maneuverability associated with studded
tire use generally offset any negative impacts.

Though costs were not requested in the survey, the literature has some data which is useful in
defining the economic impacts (Table 4.1). Though most of this information is from Scandinavia, it dearly
indicates substantial costs associated with pavement wear, but a potential benefit due to improved (not
reduced) safety and reduced winter maintenance (g.g., sanding) costs.

Table 42 also provides information on the additional costs associated with the continued use of
studded tires on municipal roads and streets in Ontario. As indicated, not only does the cost for pavement
maintenance increase, but significant costs can be realized in replacing traffic markings.

Table 43 summarizes the impacts of studded tire usage. Clearly the primary reason people use
studded tiros is for improved maneuverability and control under icy conditions.

4.2 Benefits of Studded Tires
Geariy the primary benefit of studded tires is improved traction (apparent) and hence improved
safety. This is noted inthe survey of agencies: however, little documentation was provided to substantiate

the benefits.

26



Table 41 Annual cost affects of studded tires on pavement wear and safety (for a ban on studded fires).

Agency Pavement Wear Costs ~ Winter Mgér%enance Accident Costs
Oregon DOT (1974 +11 million NA NA
Finland (Pelkonen, 1978 +1/5t0 Z0 million mks 44 million mks n%) 1D million
Sweden (VT -1988/89  +180to Z)illion SEK NA Dt 1180 million
ecen (V1 n%it}gna roao[n SEK (switch to
Snow tires)
* 95 10, 150 million SEK NA 12010 ,
(munTicipa roaolsg m%\ SEﬁé itch
{0 summer tires
Notes
6SEK = 1U.S. dollar + Increase in costs NA = Not available
Amks = 1U.S. dollar -Decrease in costs

21



Tablo 4.2. Eslimato ol additional a(joncy costs In Ontario dua to tho conllnuod use o( studded tires (Smith and Schonlold, IIRR 331, IQ'/G).

Department ol Highways Municipalities

Financial

Year New Resurfacing Tralllo Total Now Resurfacing Truffle Total Grand Total

Pavement and Patchingll Marking® Pevomont and Patching* Marking*
Construction* Constructionl

1970-71 606.000 569.000 1,078,000 2,275,000 458,000 470,000 1,078,000 2,006,000 4,281,000
1971-72 625.000 1.533.000 002,000 3,060,000 469,000 1,226,000 902,000 2.597.000 5,657,000
1072-73 655,000 4.296,000 778.000 6,931,000 641.000 3.438.000 778.000 4.857.000 10,788.000
197374 663.000 6.769.000 302,000 6.754,000 512.000 4.615.000 302.000 5,429,000 12,183,000
1974 75 625,000 6,960.000* 325.000“ 6.010,000 469,000 4.768.000 325.000 5,562,000 12,472.000
1975-76 625.000¢ 2,250,000* 1,325,000 4.200,000 469,000 1,800.000 1.325.000 3,594.000 7.704.000
1976-77 625.000“ 8.560,000 1,325.000* 10.610,000 469.000 6.855.000 1,325.000 8,640.000 19,168.000
1077-7a 625.000 18.607,000* 1,325.000* 20.557.000 469.000 14,886.000 1,325,000 16.630.000 37,237.000
197B-7B 625,000 8.578.000“ 325.000“ 9.528.000 469.000 6.860.000 325,000 7.654,000 17,102.000

Total 6,696,000 66.153.000 7,685.000 69.734,000 4,425,000 44,918,000 7.685,000 57,028,000 126,762.000

"Costa Includ* both concroto end bituminous pavements.

“Costs Include additional coals of providing mora wear-resistant surfaces lor tho normal resurfacing program.

‘Additional cost ol providing moro permanent Iralllc markings lor both now pavements and existing ones.

“Taken as 75 percent ol corresponding Kino's Highway llourea.

*Token as 80 percent ol corresponding King's Highway llguies.

‘Taken as 100 percent ol corresponding King's Highway lloures.

“Estimated figure bused on continuance ol department's construction and resurfacing program at about the level ol preceding yours.



Factor
Effect on Safety

Effect on Pavement

Factor
Effect on safety

Effect on pavement

Table 43 Irr.Tacts of studded tire usage,
d Consequences

Consequences
. ting, popding and hydroplani
- B i o

* Destruction of pavement markings
. nc,[ ase {utu \% -
* Build up of snow and ice in ruts

b) Benefits

Benefit

®Im roveg stopping distance on ice
. ImBrove maneuveranility on ice

« None identified



The lterature review shows mix.d results. Smith et al (1971) shows a minor benefit in terms of
stopping distance on asphalt pavements and mixed benefits on concrete pavements (Table 44). This is also
shown in Figures 41 and 42 farwet and dry pavements. However, Figure 43dearly indicates the benefits
of studded tires on ice (e, significantly improved stopping distances). Finally, it is clear from Figure 44
this decrease in stopping distance is not due to increased pavement skid resistance. Work by Smith et .
(published in HRR 352) shows that in most cases the skid resistance decreases with increasing use of
studded tires.

Results of a recent skid survey done in Alaska in the summer of 1587 indicated that higher traffic
areas were more polished and had lower skid numbers by late summer. However, pavement age was not
a factor, so total number of stud passes were not a factor. The conclusion was that studs roughen the
pavement and that normal tires palish the pavement (Ryer, 1983,
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Table 4A Stopping distances from report for the Canadian Safety Council (Smith et al, HRR 382, 1971)

Glare

Lg(r)\ ers\t/(;rﬁolelgf %Z@)@S:%m AspWalt Asphalt Conc%te Concrete Clgg
Highway tread on 4 wheels m Bl 1 1~ 640
Snow tire tread on rear wheels 118 148 1% 16
Studded snow tire on rear wheels 117 1 115 177 B
Studded snow tire on 4wheels 116 10 12 1% 310
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5.0 SUMMARY

This report presented a summary of the results of a literature review and survey of agencies on the
use and effects of studded tires. Significant findings include the following facts:

1

4

6)

Very little research has been done since 1975in this area, with the exception of the
Scandinavian countries.

Many agencies continue to prohibit or restrict the use of studded tires.

Very little new information on percent of vehicles using studded tires or on tire wear
studies was available. Agencies basically do not know the rates of stud use.
Factors affecting wear rates were defined (e.g., pavement type, temperature,
acceleration and deceleration areas).

The consequences and benefits of using studded tires were identified, but remain

largely unquantified.

Telephone conversations with the manufacturers/distributors revealed that only the
controlled protrusion type stud is currently used in the US.

Car owners continue to spend millions each year on studded tires for perceived or real henefits. Benefits
associated with new tire types, radials instead of bias-ply tires, aJl-season treads vs. the older summer and
winter treads, have not been evaluated in the USA The shift from rear axle to front axle drive would also
increase the effectiveness of studs on the drive axles, since the front axles perform much of the braking

work. Therefore the above conclusions may no longer be valid.
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The VTIRoad Simulator s a machinefor
accelerated testing oftyre infiuience onpavements
under controlled condtions,

The machine has six wheels rotating on a circular track
covered wirh the pavement material. A separate motor
drives each wheel. The diameter of the track is 5 25 m,
giving a mean lap length of 16.5 m. The maximum
width of the track is 0.85 m.

The wheels can be fitted ac various radial distances
from the centre of die machine and the machine's axis
can be slowly moved laterally while running by means of
an eccentric device. This enables all wheels to be moved

Determination of wear is fromcross-snci'ons me'.reed
cemendiciilarlv to tha direction ot travel Meas'iamon’™ .= >

S
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INSTITUTE

M U L A T O R

in and out a total of 60 nrun. The lateral movement is
especially important when using studded tyres, which
would otherwise produce narrow ruts after each line of
studs.

The pavement of the machine can be sprayed with
water and the hall in which the machine stands can be
cooled to -20°C. The speed of the machine can be
varied, but the maximum speed is limited according to
die wheel load. With the present design, the maximum
speed is 85 km/h for a wheel load of 5 kN. Truck or car
tyres with conical or conventional treads can be used.
Normally, the machine is run with conventionally
studded car tyres, si7e 185/70 R14.
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RELATION BETWEEN SIMULATOR
AND FIELD TESTS

The simulator has shown excellent enrre-
lation with pavement wear in the field

The diagram indicates the relation between
the wear on test slabs laid on the road and
in the simulator, Pavement type AC 12

and 16 (hot mix),

STUDIES OF PAVEMENT
MATERIAL

In studies of resistance of pavements to
studded tyres, laboratory rolled slabs with
known compaction and composition wensj
tested. The parameters that can be studied
include the effect of pavement type, bindsii
mineral aggregate quality, panicle sire ettr.

STUDDED TYRE TESTS

The development of studs for car tyres has
resulted in a steady reduction of stud mass.
Among new studs on the market are type*
with plastic or alloy mantle surrounding a
hard meral pin. Tests with these lightweight
studs have been performed in the road simu-
lator. The results show that the lightweight
studs produce considerably lea wear on the
pavement than the heavier conventional
steel studs.

Examples ofother applications
« testing traffic count cables
- testing wear on surface condition sensors

Gsras"*
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Tests with lightweight tyre studs in the VTI's pavement testing machine

Abstract(background.ai.-is, methods, results!max200worck:

The use of studded tyres, while having adirect effect on traffic safety, gives rise to anumber of problems
and increased costs, especially on roads with high traffic volumes. The wear from scuds contributes to rutting
and .shorter pavement life. In the latest investigation of studded tyres, carried out in 1989, the cost of
pavement wear from studded tyres was estimated at SEK 250— 300 million per year for the Swedish road
network. In recent years, new types of lightweight studs have appeared on the market, which may reduce
pavement wear and consequent expense.

Ac the VTI. a special machine for accelerated testing of pavement wear is being used to perform
investigations under controlled conditions. Using the machine, a scudy has now been completed on two
types of lightweight studs, one with a plastic body and the other of light metal.

Tests using plastic studs have been performed at two speeds, 60 and 85 km/h, while the light metal stud has
been tested only atthe highcrspeed. With the exception of one case, the test runs have been madeon andense
asphalt concrete (AC) pavement with normal wear resistance. In one run, plastic studs were also tested on
Stone Mastic Asphalt (SMA) pavements with high wear resistance.

On both the highly wear-resistant and normally wear*resistant pavements, abrasion from the lightweight
plastic studs was generally about half that from corresponding steel studs. However, the absolute wear level
naturally differed according to the wear resistance of the particular pavement. For example, the most wear-
resistant pavements in the tests, SMA pavements with very high-quality aggregate demonstrated 3-5 times
less abrasion than the “normal pavement” with locally obtained aggregate. Also abrasion from the tight
metal studs was considerably lower than from the conventional steel studs and even lower than from the
somewhat lighter plastic studs. Light metal studs produced only aboutone third, 35 %, as much wear as steel
studs. The corresponding ratio between plastic and steel was 44 %

The tests showed that speed is of great significance for pavement wear. Abrasion increased significantly
at higher speed. Steel studs gave almost the double amount of wear at 85 km/h compared to 60 km/h.

To obtain an idea of the wear-resistance of the studs, stud protrusion has also been measured. The decrease
in protrusion was of the same order of size for plastic studs as for light metal and steel studs. Thus, the results

do not indicate any significant difference in wear resistance between the various types of stndL

The conclusion from the investigation is that the lightweight studs that have been tested reduce pavement

wear by about half. The calculated cost of this wear could thereby be halved within a few years when these 1

studs have replaced the conventional steel stud.

Keywords:
Im I Ma *rnm nar-
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Tests with lightweight tyre studs
in the VTI's pavement testing machine

by Kent Gustafson

Swedish Road and Traffic Research Institute (VTI)
S-581 01 Unkoping

Sweden

Summary

The use of stuaded tyres, while having a direct effect on traffic safety,
has also had certain negative effects. Perhaps the most tangible of
these pavement wear, contributing to rutting and shortened life of the
wearing course, especially on roads with heavy traffic volumes. In the
latest Swedish investigation of studded tyres, conducted in 1989, the
cost of pa”™n eni wear as a direct result of studded tyres was estima-
ted at SEK 25C — 300 million per year for the Swedish road network as
a whole.

The extent of the wear caused by studded tyres depends on a number
of factors, as stated in the report. One critical factor is the design and
weight of studs. For many years, the basic principle of the tyre stud for
passenger cars has been a hard metal pin enclosed in a mantle of
steel, the whole stud having a weight of about 2 g. In recent years,
however, several tyre and stud manufacturers have carried out inten-
sive development to find a stud that is less aggressive to pavements.
This work has resulted in studs of new design and/or weight, which
are expected to reduce pavement wear.

At the VTI, a special machine for accelerated testing of pavement
wear is being used to perform investigations under controlled condi-
tions. Within a relatively short time, the machine produces a rut depth
which is comparable to many years pavement wear on a road with
large traffic volumes. In this study, the machine has been used to
investigate pavement wear from tyres fitted with lightweight studs.

VTI RAPPORT 377 V”l



Tests have been conducted with the two types of lightweight studs
which have so far captured a certain share ol the Swedish market, in
addition to conventional steel studs. One of the lightweight studs,
"BETEK", has a body of plastic and weighs 0 7 g, These studs were
fitted to Gislaved "Nord Frost” tyres. The other type of lightweight stud,
"Euromelec", is made of light metal and weighs 0.95 g. These were
fitted to Goodyear "Ultra Grip" tyres

All test runs except one took place on a pavement of normal wear
resistance, asphalt concrete (AC). In addition, one run was made on
pavements with very good wear resistance, having asphalt wearing
courses of high aggregate content and the best abrasion resistance,
so called Stone Mastic Asphalt (SMA). The aim of the runs on wear-
resistant pavements was to study whether the results obtained on a
normal pavement also applied to these hpes of asphalt concrete.

The tests comprised a totalof four types:

- Wear from plastic studs and steel studs at 60 km/h

— Wear from plastic studs and steel studs at 85 km/h

— Wear from plastic studs and steel studs at 85 km/h on highly
wear-resistant pavements

— Wear from light metal studs and steel studs at 85 km/h

In the first two runs, with both plastic studs and steel studs, the speed
was 60 km/h and the AC pavement with locally produced aggregate.
The test comprised a total of 150,000 rotations in ecah case and the
rut depth was about 10-15 mm at the end of the run. The result
showed that pavement wear from the lightweight plastic stud was
considerably less than that from the conventional steel stud. After the
run. pavement wear from the lightweight stud was found to be 65 % of
that from the steel stud at this speed, 65 km/h.

Three runs were performed at 85 km/h, two with steel studs and one
with a lightweight plastic slud. Two somewhat different steel studs
were tested, a single-shouldered stud weighing 1.3 g and a double-
shouldered stud weighing 2.1 g Despite some variation in design and

VTI RAPPORT 377
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weight, the difference in pavement wear between these two types of
stud was very marginal The small difference between the two runs
also shows that the reproducibility of the tests is fairly good.

As in ihe runs at lower speed, the difference in abrasion between the
lightweight plastic stud and the conventional steel stud in runs was
relatively great also in this case. After 150,000 rotations, the light-
weight stud had caused abrasion equal tc only 44 % and 47 % of that
from the single-shouldered arid double-shouldered types respectively,
compared to the steel stud. At 250,000 rotations, the plastic stud had
caused wear equal to only 44 % of that from the double-shouldered
steel stud at this speed, 85 km/h. The large difference in wear also
appeared in the maximum rut depth measured in the pavements. After
250,000 rotations, rut depth was about 15 mm for plastic studs and
about double, 30 mm, for steel studs

The tests on pavements of varying wear-resistance showed that abra-
sion in absolute levels differs greatly between pavement types.
Particularly large was the difference between, on the one hand, the
conventional pavement with normally wear-resistant aggregate and, on
the other hand, the highly wear-resistant pavements with good quality
aggregate and generally a high content of coarse material. The highly
wear-resistant pavements showed abrasion usually only one fifth to
one third of that on the conventional AC pavement with local
aggregate.

However, the difference between the wear from lightweight plastic
studs and conventional steel studs changed very little among the pa-
vement types. The smallest difference was found for an AC (with
maximum 20 mm aggregate) pavement, where the abrasion from plas-
tic studs was 57 % of that from steel studs, and the targets difference
was found on an SMA (with maximum 16 mm aggregate) pavement,
where the corresponding figure was 37 %

Summing up. the difference in wear between the new lightweight studs
with a body of plastic and conventional steel studs is relatively cons-
tant for different pavement types On_both highly wear-resistant and
normally wear;reistant_pavemenls, abrasion from the lightweight studs
is generally abgut half the corresponding abrasion from steel studs.
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However, the absolute wear level naturally depends on the wear resis-
tance ol the particular pavement. For example, the most wear-reistant
pavements in the tests, SMA pavements with very good quality aggre-
gate (porphyry) showed 3-5 times less abrasion than the "normal pa-
vement", AC with local aggregate.

Tests similar to those above have also been conducted with light
metal studs. The speed was 85 Km/h and the pavement was of the
same type as previously: AC with local aggregate. The run with light
metal studs was continued until 300,000 rotations had been comple-
ted. The same number of rotations had earlier been made with plastic
studs and somewhat fewer, 250,000 rotations, with steel studs on a
similar pavement, thereby allowing a comparison to be made.

The abrasion from the light metal studs was considerably less than
that from the conventional steel studs and even lower than that from
the somewhat lighter plastic studs. After 250,000 rotations, the ratio
between light metal and steel was only 35 %, i.e light metal studs
produced wear that was only about one third of that from the steel
studs. The corresponding ratio between plastic and steel was 44 %
The reason for this difference between the two types of stud can only
be surmised, but may be due to differences in stud design, pressure
or wear during the run. Otherwise, it would be natural for the light-
weight plastic stud to produce less wear than the light metal stud.

The tests on the effects of steel studs and plastic studs on asphalt
pavements have been performed at two speeds, 60 and 05 km/h, and
it is therefore possible to study the effect of speed on abrasion and
whether the various types of stud are similar n this respect.

This study, like many others, has shown that speed is of great signifi-
cance in regard to pavement wear Abrasion increases considerably
when speed increases. For steel studs, abrasion after 150,000 rota-
tions at 85 km/h was 86 % greater than at 60 km/h. After a smaller
number of rotations, the increase was even greater, so that the incre-
ase from 60 to 85 km/h led to an overall increase of anpr. 100 % in
pavement wear for conventional steel studs.

VTl RAPPORT 377 X
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In the case ol plastic studs, speed does not have fully the same
influence on abrasion. A speed increase from 60 to 85 km/h increased
wear by 44 % alter 150.000 rotations. The fact that speed has a lesser
influence in the case of the lightweight plastic stud compare to the
conventional steel stud is probably because the former is in itself less
aggressive to the pavement owing to its lower weight, The influcence
on pavement wear from both speed and stud weight is probably expo-
nential. i.e. the increase in wear becomes higher at higher speed and
higher stud weight respectively.

The pavement testing machine is primarily designed for investigations
of the effects of tyres on road surfaces, in particular pavement wear.
However wear on tyres and studs is somewhat different to that in
normal traffic, where there is a combination of acceleration, braking,
cornering, etc. Since the tyres in the pavement testing machine rotate
constantly in a very tight circle, the wear on the studs is much heavier,
To obtain a certain idea ol the wear res'stance of the studs being
tested, the stud protrusion has been recorded. However, it must be
emphasised that the protrusion observed cannot be compared in ab-
solute terms with protrusion in normal conditions, but only against
other measurements made in the same context.

Stud protrusion was recorded in most cases after 500 kilometres
("zero" measurement) and after each 50,000 rotations However, there
were deviations from this routine. The results of the stud protrusion
measurements when running at 60 km/h showed lhat protrusion was
almost constant for the- steel studs, while lhe plastic studs showed
reduced protrusion. A comparison between lhe two types of stud
shows that the plastic studs had somewhat greater wear iri this case

The results for the three runs, one with plastic studs and two with steel
studs, at 85 km/h showed that the difference in protrusion was relati-
vely great, even lor new tyres The plastic studs had the smallest
protrusion, an average of 1 13 mm. while the steel studs had a protru-
sion of 132 mm (single shoulder) and 1.59 mm (double shoulder). A
comparison of lhe wear resistance of the studs thus refers to the
decrease in protrusion and not the absolute protrusion A comparison
between plastic studs and single shoulder steel studs alter 150.000
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rotations showed that the decrease in protrusion was very similar. For
both types, the decrease was 04 mm. In this case, the plastic studs
had a wear resistance comparable lo steel studs. The same applies
even in a comparison with the other steel stud, the double shoulder
type. For this steel stud, protrusion decreased from 1.59 mm to 0.60
mm, i.e. about 1 mm, after 250,000 rotations, while the decrease in
protrusion of the plastic stud was about 0.6 mm, from 1.13 mm to 0.50
mm, alter 300,000 rotations.

A third comparison of stud protrusion for lightweight plastic studs and
conventional steel studs was performed in the run on wear-resistant
pavements. Neither in this case did the results reveal any difference in
wear resistance between ihe two types of stud compared, the decrea-
se in protrusion being ol the same order of size. In general, the
lightweight type of stud had similar wear resistance compared to the
conventional steel stud in the reported tests.

The change in stud protrusion in tests with light metal studs has been
investigated in the same way as above. The protrusion of the light
metal stud was recorded both on new tyres and after 150,000 and
300,000 rotations. From the beginning, the light metal studs had the
smallest average protrusion of the types tested, about 1 mm. By the
and of the run, the protrusion had decreased to 0.60 mm. This decre-
ase is smaller than that of the other two types of stud after the same
number of rotations. As with the plastic studs, the result therefore
indicates no reason to fear that the wear resistance of these studs is
poorer than that of conventional studs.

The conclusion from the reported investigations is lhat, given full mar-
ket coverage, the lightweight types of stud of plastic and light metal
will reduce pavement wear from tyre studs by aboul half within a few
years. This means a cost saving of SEK 125-150 million according to
the calculations in the latest investigation on studded tyres. Reduced
pavement wear naturally also means other positive effects tor the
environment.

A number of other factors concerning the extent of pavement wear
have also changed smce the latest investigation on studded tyres The
use of highly wear-resistant SMA pavements has increased in recent
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years and has spread to other roads and streets besides those with
the heaviest traffic. SPS (Specific wear = pavement wear in gram per
km of road and vehicle with studded tyres) ratios under 10 are not
uncommon for this type of pavement and the average SPS ratio for
the Swedish road network in 1989 (calculated at 30 in the investiga-
tion) should therefore have fallen somewhat A further decrease is
expected since this type of pavement is being laid to a greater extent
than before.

Another factor that may be assumed to have a positive influence in
reducing pavement wear is the change in painted lane markings now
being introduced on a wider scale. Today, 13 metre roads are in some
cases being painted with lanes 5.5 metres wide. The traffic is thereby
distributed more evenly across the road and pavement wear is thereby
less concentrated. Moving the markings laterally on motorways is ano-
ther alternative that also leads to less concentrated rutting, according
to initial experiments.

In general, the use of lightweight studs, together with the other factors
mentioned above, may contribute to a decrease in pavement wear
from studded tyres to about half the present level within a few years.
This means that the cost of pavement wear from studded tyres could
be reduced to a figure in the region of SEK 100 million per year, a
relatively modes level in relation to the positive effect on road safety
resulting from the use of studded tyres. Results so far also show that
these new lightweight studs have the same road grip and wear dis-
tance as the conventional steel studs The positive effect on traffic
safety with these new studs would therefore be of the same order of
size as earlier.
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Experts suggest limits, light version of winter tires
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With road ruts deepening in Anchorage
and Juneau, the state’s chief highway
search en%meer called Tuesday for limits on
the use of popular studded winter tires.

The state estimates every studded tire
sold adds $50 to road maintenance costs,
engineer David Esch told a discussion panel

at the Winter Cities conference in Anchor-

age. Fixing stud ruts costs about $5 million
a year, he said.

The highway department is not looking to
ban studs, Esch said, but it is backing
legislation to require the use of newer,
lightweight studs. The department also
wants a shorter studded-tire season and
more enforcement of the summer stud ban,
he said. _ _

On one high-traffic Juneau road, Esch
said, studded tires chiseled through nearly
an inch of pavement in four years. In
Anchorage, tire ruts on Muldoon Road got so

TIRES: Experts
Continued from. Page G1

studs cause the ruts. The tracks are the
width of a car, he said; the ruts are the
width of a car tire. He estimated that half
the cars in Alaska have studs.

"The public wants to blame these ruts on
the trucks, and does not want to admit it is
studs,” he said.

The conference is intended to bring to-
?_ether experts from northern countries to
igure out smarter ways to live in wintry
places. )

Scandinavians, considered the world’s ex-
perts on winter driving, told Tuesday’s
panel they think studded tires are great,
even if they do tear up the roads.

Finnish transportation researchers have
devised an elaborate equation to compare
the costs to the benefits of studded tires. For
example, studded tires cost consumers more.

re-

dangerously deep that the state put down
temporary pavement last summer, just to
hold the road over until this
year’s scheduled pavement
reconstruction PI’OjeCt. Proj-
ect manager Bill Goodell said
the ruts averaged nearly 2
inches, and in places were |
inches deep. The one-year
Batcb-up Job cost about
250,000, he said.
~ A leading North Americrn
tire stud distributor took is-
sue with Esch’s findings
Tuesday. Bruno Wessel, of
Sarasota, Fla., claimed the
state’s road-wear studies are based on faulty
research. He said studs cause some wear,
but he blamed heavy trucks and other
factors for grooving the pavement.
But Esch said it’s obvious to him that

Please see Page G-3 TIRES
suggest limits
and require the state to do more road

maintenance, and they make the road rough,
which slows down traffic in the summer.
But they speed traffic up in the winter and
save million Finnish marks a year —
about $0 million — by preventing acci-
dents.

In a country where 95 percent of the cars
have studded” winter tires, the pluses out-
weigh the drawbacks, said Asko Saarela, a
professor at the Technical Research Center
of Finland.

The Swedes, too, have concluded studs
save more than they cost. Without studs,
"there would be a” dramatic increase in
accidents.” according to Kent Gustafson of
the Swedish National Road Administration.

But the road damage from studs cannot
be ignored, he said, so Sweden is switching
to lightweight studs and is reducing the
allowable number of studs in each tire.
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Representative Joe Green

Sponsor Statement

HB 330 _ _
Use of Natural Gas : a motor fuel in state vehicles

Natural gas is being used as a vehicle fuel in several states and
provinces across the continent. Yet, while supplies of natural gas are
abundant, we in Alaska apﬂear to be waiting for an answer to the
question "who goes first, the public sector or the private sector"?

Private sector fleet managers have expressed interest in utilizing
natural gas, which offers a number of advantages. The state already
uses natural gas in a few of its "around-town" cars. The barrier to
more widespread use is refueling. Presently, the range of natural gas
vehicles (NGV's) is limited, and there are few iefuehng stations.

HB 330 answers the question "who goes first" by allowing the public
and private sectors to go forward together. HB 330 dedicates a
minimum number of state vehicles to comﬁressed natural gas (CNG)
use. By establishing this critical mass in the NGV fleet, investors will
have the confidence to build refueling stations. With the
development of a refueling infrastructure, private sector fleet
managers could utilize CNG.

HB 330 is a first step in the effort to utilize natural gas as a motor
vehicle fuel in Alaska.
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mHL330- FISCAL NOTE ANA./STS

The estimated capital requirements to comply with the proposed legislation include two elements: vehicle
conversion costs and cost for developing refueling infrastructure. Additional operating costs are
anticipated for mechanic training, specialized shop equipment, and facility changes to accommodate repair
work on CNG vehicles. Itis anticipated that these costs will be offset by operational savings in vehicle
fuel and maintenance expenses.

Vehicle Conversion Costs

The incremental cost of purchasing or converting vehicles to run cn Compressed Natural Gas (CNG) over
the cost of purchasing conventional fuel vehicles is estimated as an average cost per vehicle of $3,500.00
through FY95. As manufacturers market a greater volume of these units in outlying years, this average

cost is expected to decrease. Accordingly, an estimated cost of $3,000.00 per unit was used for FY97,
and $2,500.00 per unit for FY2000.

There are 2,007 light vehicles maintained by DOT&PF statewide. Complying with the conversion

percentages mandated by this legislation would require capital expenditures in accordance with the
following schedule:

FY95 5% of the fleet 100 units @ $3.5 = $350.0
FY97  10% of the ncet = 107 additional units @ $3.0 = $321.0
FYGO  25% of the fleet = 294 additional units @ $2.5 = $735.0

TOTALS = 501 units = $1,406.0

Refueling Infrastructure Costs

Because private sector CNG stations (except one in Anchorage) are not available, capital expenditures will
be necessary to provide minimal refueling infrastructure to support vehicles which operate on CNG.

Currently, a natural gas supply is only available in the Anchorage and Matanuska Valley (Mat-Su) areas.
In order to provide minimal refueling facilities to support a CNG fleet, it is estimated that a total of seven
stations will be needed by FY2000. An average cost of $400.0 per station is estimated, with capital
requirements in accordance with the following schedule:

FY95 2 Stations in Anchorage @ $400.0

1 Station in Mat-Su @ $400.0 $1,200.0
FY97  1Additional Station in Anchorage @ $400.0

1 Station m Ken2i @ $400.0 $800.0
FYO0 2 Additional Stations in Anchorage @ $400.0 $800.0

TOTALS $2,800.0

Page 2 of 1
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Department of Transportation
and Public Facilities=============

POSITION
PAPER

BILLNO:  HB 330 APPROVED:
5
TITLE:  An Actrelating to the use of DATE: ]amaryl’l,1994

natural gas as a motor vehicle
fuel in state-owned vehicles.

The Department of Transportation, and Public Facilities (DOT&PF) has
statutorylresponsibility for management of the Statewide Equipment Fleet
(5EF). SEE 19 responsible for procurement of new replacement equipment,

including alternate fuel vehicles, In order to provide safe, reliable, and
cost-effective vehicles to state agendes.

Although 5EF supports the use of compressed natural gas (CNG) as a motor
vehicle, fuel in state-owned vehicles, the lack of CNG refueling infrastructure

within the state at this time would severely limit the realistic use of CNG
vehicles.

Provisions of the proposed legislation that would require a specified
percentage of state vehicles to be fueled by natural gas prior to certain
timelines cannot be met for the following reasons.

1 There is currently only one CNG refueling station in the state, which is
located In Anchorage.

2. A large number of vehicles maintained by DOT&PF are in remote areas
where thc™e is no CNG, or even a supply of gas available.

3. Because CNG vehicles have a restricted range, and because CNG

storage cylinders take up considerable cargo room, they may not be
suitable for some v.'ork situations encountered by state agencies.

For these reasons, the department does not support tl.e proposed legislation
in its current form.

Far Further Information contact J.K, Ginger Johnson at 465-3904.
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BILL NO: HB330 APPROVED:A - ~ A f# \
TITLE: An Act relating to the use of DATE: February 2, 1994

natural gas as a motor vehicle
fuel in star? owned vehicles.

The Department of Environmental Conservation (DEC) has statutory responsibility for the
management of the Statewide Air Quality Program. As part of that responsibility the
Department is tasked with the reduction of carbon monoxide (CO) in Anchorage and
Fairbanks. Both of these cities are in nonattainment with ambient standards for CO.

To bring these cities into attainment the State has been working with the local governments
for the past 15 years. Cooperative efforts have lead to a State Implementation Plan (SIP)
being developed that provides for a plan to reach attainment The Anchorage ,Mir Quality
Plan for attainment speaks to using Compressed natural gas (CNG) 23 a CO reduction
strategy. The Clean Air Act of 1990 (CAA90) requires nonattainmeut areas that have not
reached their air pollution goals by 1995 to implement a CNG PROGRAM for "fleets."”

HB330 has the potential for supporting the Anchorage Air Quality Plan. There are 110
provisions for CNG in Fairbanks at this time unless expensive mobile refueling stations are
provided for. The statewide infrastructure for CNG to accommodate this bill is not in place.
To accommodate the mandates of KB330, significant capital would have to be established for
the provisions to be implemented.

Due to the high costtO establish this infrastructure statewide, the Department cannot support
the bill in its present form, but would support a bill that was tailored to resolve the
Anchorage and Fairbanks Ambient Air Quality Standard violations. The Department would
be willing to work with the authors of the bill to help resolve the infrastructure and timing
issues housed within the current bill as proposed.

Forfurtherinform ation contact Ron King at465-5100.
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( Washington
U# J Gas C

Energy Policy Actof 1992:
NGV Motlin#: 202-624-NGVS Alternative Fuel Vehicles (AFVs)

Introduction

On October 24, 1992, Fortner President Bush Teble 1
signed the Energy Policy Actof 1992. This new law is ALTERNATIVE EUEL VEHICLES
designed, in part, to reduce the nation's dependence on NEW ELEET LIGHT DUTY VEHICLE
foreign oil imports by encouraging the use of domesti- PURCHASES

cally produced fuels. As such, the Energy Policy Act

: . Fuel
contalus both mandates and Incentives forthe use of Yer Federal  Sile Providers Prvate*
: 1993 5,000 - - _
] 194 7,500
Alternative Fuels 1995 10,000

1996 25%  10% 30%

Under the Energy Policy Act of 1992, 1997 3% 15% 50%

"alternative” fuels include the following: 1998 50%  25% 70% .
1999 5%  50% 90% 20%
M ﬁthar]ol 2000  75%  75% 90% 20%
thano 2000 7%  75% 90% 20%
Natural Gas 2002 5%  75% 0%  30%
Pro ane 2003 5%  75% 90% 40%
X [ age 2004 ™%  75% 90% 50%
Coal-arived Liquids 20056 TS% 7%  90%  60%
B,ol0ﬁlca Materials 200600 75%  75% 0% 0%
Electrici y
“ Under the early rulemaking scenario
The Act ?’so includes any other fuel that the
Secretary of Energy finds to be substantially not Tht?e percentages generally apply to small
petroleum and which would yield substantial energy vehicles in large fleets operating  large cities.
security benefits and substantial environmental benefits. Covered vehicles ate those up to 8,500 pounds
gtuss vehicle weight, which include passenger
FleetRequirements cats, pickup trucks and vans. Fleets have to have
at least 20 vehicles which are centrally fueled,
The Energy Policy Act requires federal fleets to and the fleet owner must have at least 50 vehicles
being purchasing alternative fuel vehicles (AFVs) in nation-wide. And the affected areas are those
fiscal year 1993. The Act requires state fleets and with a 1980 population of at least 250,000.
alternate fuel providers to begin purchasing AFVs in
model year 1996. And the new law may require private For non-governmental fleets, the penalties
and municipal fleets, to acquire AFVs, starting as early as for violation start at S5.000 and increase to
model year 1999. The following table summarizes the $50,000 for repeat violations.

annml purchase requirements for federal and state fleets,
alternate fuel providers, and private and municipal Beets.
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Alternative Fuel Providers

Table 1shows the requirements for alternate fuel
providers, which include natural gas and electric
U'tEGBesT Sfaiting witfrmodetyeari.996;-3Q%-af-new----
light duty vehicles must be AFVs, increasing to 90% in
1999. These vehicles must be operated exclusively on
alternative fuels unless the appropriate fuel is not
available.. If these fuel providers have more than one
affiliate, division or business unit, only those * hich are
engaged in the alternative fuels business are included.

The Secretary of Energy has discretion to extend
the schedule and to reduce the purchase requirements to
as low as 20%. Electric utilities have the option of
waiting until 1998 if they plan to use electric vehicles.
And a fleet may be exempted from this requirement if it
can demonstrate that the alternate fuels and/or vehicles
are not available.

Private and Municipal Fleets

Under the Act, the Secretary has two opportuni-
ties to justify a mandate for private fleets, as shown in
Table 2. Ifa rulemaking is issued by December 15,
1996, then the percentages in the right hand column
apply. And if no rulemaking is issued until January 1,
2000, then the percentages in the right hand column
apply. And if no nilemaking is issued by the latter date,
there will be no private fleet mandate.

Tabic2.

PRIVATE AND MUNICIPAL FLEETS
NEW LIGHT Dim* VEHICLES

Model Year Bv 12/15/96 By 1/1/00
1999 20% -
2000 20% -
2001 20% -
2002 30% 20%
2003 40% 40%
2004 50% 60%
2005 60% 70%
2006 on 70% 70%

ALT FUEL HOTLINE

@001

In order to issue one of these rulemakings, the
Secretary must find that the program is necessary, practi-
cable and achievable; and that adequate alternative fuels,
infrastructure and vehicles will be available. The Secre-
tary also has discretionio~del3ythe deadlines and/ur
reduce the percentage requirements.

Tax Incentives 2

The following table shows the amount of tax
deductions for AFVs. They include 52,000 to 550,000
for the vehicle (depending on size) and up to 5100,000
for the fueling station. These tax deductions apply to.
property placed in service after June 30, 1993. The
vehicle deductions apply to the incremental cost of an
AFV over its gasoline counterpart, including either
factory-made vehicles or after-market conversions. The
facility deduction applies to each fueling station
installed by a taxpayer at a single location.

Table 3.

ALTERNATIVE FUEL VEHICLES
MAXTMUM TAX DEDUCTIONS

Vehicle (u E Sp to

10.000 Ibs. gvw $2,000
Vehicle (10,001 t

JENEREON 55000
Truck or Van (over

26.000 lbs. gw) $50,000
Bus (Seating capacl

oiyzo(ormo?ea ults)ty $50,000
Alt?rn tive Fu?

Retueling Facility $ 100,000

In addition, electric vehicles quality for a 10% tax
credit, up to 54,000 per vehicle.
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Other Provisions

Other provisions of the Act which will encourage
the use of alternative fuels include:

Up to S30 million/year to assist in the
purchase of alternate fuel transit buses
and school buses.

S25 million/year for low-interest loans
for the purchase of AFVs.

State and local incentive programs,
including S10 million/year to assist states
in acquiring AFVs.

Exemption for Vehicular Natural Gas, or
"VNG," from certain federal and state
regulations, allowing non-utilities to
participate without becoming regulated.

Pipeline recovery of Gas Research
Institute costs associated with natural gas
vehicle research and development.

Certification of training programs for
alternate fuel vehicle technicians.

Public information program.

Electric vehicle research and
development.

Clean AirActAmendments of
1990

How do the fleet requirements of the Energy
Policy Act compare with those of the Clean Air Act
Amendments of 19907 First, tuc Clean Air Act affected
fleets in 22 urban areas, while the Energy Policy Act
will affect fleets in 123 metropolitan areas.

Second, the Qean Air Act included reformulated
gasoline and "clean” diesel as alternative fuels. But the
Energy Policy Act requires alternative fuels to be
“substantially not petroleum,” so in the additional
cities, reformulated gasoline and clean diesel won't
qualify. (Under the new law, DOE is authorized to-
allow private fleets in the 22 Qean Air Act cities to use
reformulated gasoline.)

ALT FI'EL HOTLINE

.earlierJhan_requucd,

0004

Third, both laws provide "credits™ for those who
buy more AFVs than required or who purchase them

Under both laws, the following vehicles are exempt:
rental cars, vehicles held by dealers for sale or demonstra-
tion. manufacturer testvehicles, law enforcementand
emergency vehicles, military vehicles which are exempted
for rational security reasons, non-road vehicles, and those
which are garaged at personal residences.

Under both laws, a study will be made of non-
road vehicles, such as airport ground support equipment
and marine vessels. In the case of the Clean Air Act, the
study is to determine whether the use of alternative fuels
in these non-road engines would reouce pollution, while
the Energy Policy Act study will determine whether the
use of alternative fucls.in nonrpoad vehicles would reduce
our dependence on foreign energy sources.

Conclusion

Natural gas vehicles (NGVs) fulfill tht objectives
of both laws. NGVs have lower emissions, as required
by the Clean Air Act, and natural gas is domestically
produced, as required by the Energy Policy Act.
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Metropolitan Areas with 1980 Population of

250,000 or More

Washington, DC-MD-VA

Albany-Schencctady-Troy, NY
Albuquerque, NM
Allentown-Bethlehem-Eastern, PA-NJ
Appleton-Oshkosh-Neenah, Wi
Atlanta, GA

Atlantic City, NJ

Augusta. GA-SC

Austin. I X

Bakersfield, CA

Baltimore, MD

Baton Rouge, LA

Beaumont-Port Arthur. TX
Binghamton., NY

Birmingham. AL
Boston-Lawrcnce-Salem. MA-NH
Buffalo-Niagara Falls, NY
Canton. OH

Charleston. SC

Charleston, WY
Charloac-Gastonia-Rock Hill, NC-SC
Chattanooga, TN-GA
Cnicago-Gary-Lakc Country, EL-IN\WT
Cincinnati-Hamilton, OH-K.Y-IN
Cleveland-Akron-Lorain, OH
Colorado Spring, CO

Columbia. SC

Cciumbus. OH

Corpus Christi. TX

Dallas-Fort Worth. TX
Davenport-Rock Island-Moline, LALL
Dayton-Sppngfield, OH

Daytona Beach. FL
Denver-Boulder. CO

D « Moines, 1A

Detroit-Ann Arbor. Ml

Duluth. MN-WI

£1 Paso, TX

Erie, PA

Eugeno-Springfield. OR
Evansville. IN-KY

Flint. MI

Fort Wayne, IN

FresDO. CA

Grand Rapids, Ml

Greensboro-Winston Salem-Hieh Point,
NC

Grecnville-Spananburg, SC
Hanisbuig-Lebanon-Cailisle, PA
Hartford New Britain-Middletowu, CT
Honolulu, HI
Houston-Galveston-Brazoria. TX
HumLogton-Ashland, WV-KY-OH
Indianapolis, IN

Jackson. MS

Jacksonville, FL

Johnson Cicy-Kingspon-Bristol. TN-VA
Johnstown, PA

Kansas City. MO-KS

Lakeland-Winter Haven, FL
Lancaster, PA

Lansing-East Lansing, Ml

Las Vegas, NV

Lexington-Fayette, KY

Little Rock-North Little Rock, AR

Los Angeles-Anaheim-Riverside, CA
Louisville, KY-IN

MacoQ-Warncr Robins, GA

Madison, WI
McAllcn-Edinbtug-Missioa, TX
Melbourae-TitusviHe-Palni Bay, FL
Memphis, TN-AR-MS

Miami-Fort Lauderdale. FL
Milwaukcc-Ratine, Wl
Minneapolis-St. Paul. MN-WI

Mobile. AL

Modesto, CA

Montgomery, AL

Nashville, TN

New Haven-Meriden. CT

New London-Norwich, CT-RI

New Orleans, LA

New York-N- New Jersey-Long Island,
NY-NJ-CT

Norfolk-Virginia Beach-Newport News,
VA

Oklahoma City, OK

Omaha, NE-IA

Orlando. FL

Pensacola, FL

Peoria, 1L
Philadelphia-Wilmington-Trentou. PA-
NJ-DE-MD

Phoenix, AZ

Pittsburgh-Berrver Valley, PA
Portland-Vancouvet. OR-Wa
Providence-Pawtucket-Fall River, RI-
MA

Raleigh-Durham, NC

Reading, PA

Richmond-Petetsburg, VA
Rochester, NY

Rockford, IL

Sacramento. CA

Saginaw-Bay City-Midland, Ml
Saint Louis, MO-DL
Sallnas-Seasidc-Monterey, CA

Salt Lake City-Ogden, UT

San Antonio. TX

San Diego, CA

San Francisco-Oakland-San Jose, CA
Santa Barbara-Santa Maria-Lampoc.
CA

Scranton-WUkes-Bane, PA
Seattlo-Tacoma. WA

Shreveport, LA

Spokane, WA

Springfield, MA

Stoclcton. CA

Syracuse. NY

Tampa-St. Petcrsburg-Gcearwuter, FL
Toledo. OH

Tucson. AZ

Tulsa. OK

Udca-Romc. NY

West Palm Beach-Boca Raion-Ddray
Beach, FL

Wichita, KS

Worcester, MA

York. PA

Youngstown-Wanea, OH

Reprinted wtth permission from:
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Federal AFV
Fleet Program

Expands
25 Variable-Fuel 2 Flexible-Fuel
Chevrolet Luminas; Chrysler
40 Hexible-Fuel vans
The number and type of Ford Tauruseu

alternative fuel vehicles (AF\&)

( iable-  6003/4-Ton
purchased under P : Alternative 20 Flexible-Fuel 25 Variable

Ford Econoline  Fuel dedicated

e syl incresodsree ST et

ve substantially 1 ' Flexible-Fuel Luminas pickup trucks;
the ARV purchasing pmgrarn began, Dodge Spirits 75 dedicated
and the number will double in the eight-passenger
coming year. _ Chrysler vans

Tire US. Cencral Services

Administration (GSA), which

i jable- 50 Chrysler
purchases and leases vehicles to the J0Hexdble-Fuel S0 Variable i

: vans
federal fleet, is working with the US. E?arr?agfleq%sgs’ 0 gﬁg{/rol et
Department of Energy (DOE) to Chevrolet Luminas
place AFVs in fleetsaround the Luminas: 2300
nation to meet environmental and Flexible-Fuel
energy regulations. Currently, the "
fleet cons’Sti of 6,237 AFVG. With Dodge Spirits
money provided by DOE for the
incremental costs of AFVS, GSA

plans to purchase 6,()991:0 7,(11) ' Because federal fleet vehides are replaced every three years on average, GSA vxpi-cts
more for 1994 to sell 1991 model year Luminas next year to the Runeral public.
GSA:s first fleel consisted of only Tab.e 1

67 ARV, most of which were M85

flexibie-fuel vehicles (85% methanol,

15% gasoline). Today's fleet how-

ever, includes a significant number - N

of compressed natural gas (CNG) Under these mandates, the fuel efficiency. Inaddition to the
and B85 (85% ethanol, 15%gasoline)  federal fleel is required to add limited availability of OEM
vehicles. Andwhile most of the fleet 11250 AFVsin 1994 GSA's hue; » vehicles, an obstacle to placing
is flexible-fuel (uses a combination agency Fleet Management System AR is the availability and

of the alternative fuel with gasoline), ~ wWill acquire more titan Iwo-tltirds location of fueling sites. "It's
tire number of vehicles dedicated to  of this total for leasing to other really dlfficull lo place vehicles
asingle alternative fuel is rising. agencies. The rest of the AV where tire fueling infrastructure
The National Energy Policy Act  requirements will be metby hasn't been established or tire
of 1992and the Clean Air Act conversion of existing vehicles drivers have to go out of their
Amendments of 1990have playeda  or direct acquisition by other way-up to 30 miles in some
significant role in strengthening federal agencies such as the US. cases-to refuel,” according toa
AMFAby further requiring the use Postal Service. GSAspukespersott.
of alternative fuels to displace GSAofficials commented that To better understand the
foreign oil imports. Additionally, they would like to see a greater benefits OF alternative fuels, te
President Bill Clinton's recent variety and number of vehicles aiternative FuUels Data Center is
Executive Order 1284 increased by~ produced by original equipment collecting emissions and perfor-
50% the number of AFVs that mus' manuiacturerers (OEM), especially ~ mance information on more than
be purchased by the federal fleet. compact sedans because of their 6000f these aFvs, alsoan AVFA

requirement. O

h'nll 1993



R equirem ents for Federal Fleet

Ifernative Fuel V ehicle A cquisition

40,000

Nurrllber of

17,600

ACQUiSitiOﬂS 16,000

(in thOUS&ﬂdS) 11,250

Energy Policy Act of 1992 ; e el
. Based on 50,000 vehicle acquisitions per year
Executive Order 12B44 p\cbhodnatrivvirtiomiu



