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ABSTRACT 

Advancements in technology have altered the traditional equipment drivers typically used to 
drive their vehicles in winter conditions. The traditional tire chain now has new competition 
such as cloth and plastic based tire traction control devices. Caltrans’ Division of Research, 
Innovation and System Information was tasked to research and test the durability of a cloth 
based tire traction control device using three typical vehicles found on California roadways. 
These three vehicles were a front wheel drive Chevy Impala, rear wheel drive Chevy Tahoe and 
a loaded tractor trailer. To test the durability of the tire traction control devices, a closed test 
track was chosen the road surface was kept wet to simulate winter conditions during chain 
controls where there is no snow on the surface. Each vehicle was driven testing three sets of 
tire traction control devices over two days of testing. The results from the tests were the front 
wheel drive Chevy Impala averaged thirty miles, the Chevy Tahoe rear wheel drive vehicle 
averaged fifty-nine and three tenths miles, the tractor averaged thirty six and two tenths miles, 
and the trailer averaged nine miles. 
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ACRONYMS 

The following is a list of acronyms used in the document. 

Caltrans California Department of Transportation 

CHP California Highway Patrol 

CVC California Vehicle Code 

DRISI Division of Research, Innovation and System Information 

GPS Global Positioning Satellite 

km Kilometers 

kph Kilometer per hour 

M & S Mud and Snow 

mph Miles per hour 

SUV Sports Utility Vehicle 
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INTRODUCTION 

California motorists often encounter tire traction controls (or “chain control”) when it is 
snowing in the mountain regions.  When chain control is in effect Caltrans has identified three 
different requirement levels for tire traction control. These three levels are: 

• Requirement One (R1): Chains or snow tread tires required. Snow tires must have a 
tread depth of 6/32" with a "M & S" imprint on the tire's sidewall. 

• Requirement Two (R2): Chains required on all vehicles except four-wheel drives or 
all-wheel drives with snow tread tires on all four wheels. NOTE: four-wheel and all-
wheel drive vehicles must carry traction devices in chain control areas. 

• Requirement Three (R3): Chains are required on all vehicles, no exceptions. 

Requirement One and Requirement Two are most common chain controls in California and the 
roads are usually closed before the Requirement Three control is imposed. 

Caltrans, partnering with California Highway Patrol (CHP) and local law enforcement, have to 
ensure the safety of the motorists by enforcing the tire traction restriction conditions. The 
California Vehicle Code (CVC), Section 605 defines tire traction devices as follows: "Tire traction 
devices" are devices or mechanisms having a composition and design capable of improving 
vehicle traction, braking, and cornering ability upon snow or ice-covered surfaces. Tire traction 
devices shall be constructed and assembled to provide sufficient structural integrity and to 
prevent accidental detachment from vehicles. Tire traction devices shall, at the time of 
manufacture or final assembly, bear a permanent impression indicating the name, initials, or 
trademark of the assembling company or primary manufacturer, and the country in which the 
devices were manufactured or assembled in final form. 

According to the vehicle code, Caltrans and CHP must allow any device that complies with the 
Vehicle Code to be used on California roads. But to ensure the safety of all motorists on 
California roads the chain control inspection stations are tasked to inspect not only if vehicles 
are complying with the traction control requirements but if they are safe to use on the road. 
New innovative technologies have led to alternative tire traction control devices made of non-
metallic materials such as cloth and plastic. These new tire traction control devices on the 
market cause confusion with the Caltrans inspectors between CVC compliance and what is safe 
for use on California roads. 

The Division of Maintenance and CHP have requested the Division of Research, Innovation, and 
System Information (DRISI) for assistance in gaining better understanding these new tire 
traction technologies. DRISI determined the best way to gain quick first-hand knowledge would 
be to conduct an in-house research to test the durability of the tire traction control devices on a 
wet road surface. The wet road surface simulates a typical winter condition during chain control 
which is set miles before encountering snow or to simulate a recently cleared road. 
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LITERARY SEARCH 

Using the Internet, three reports were found consisting of durability tests on dry or wet pavement. 
The results of all three reports were similar such that the tire traction control devices eventually 
wore through the fabric but at different rates and distances travelled due to the different tests 
conducted. 

A truck durability test report was done by AutoSock which shows and says that they drove a 21 
ton loaded truck at a speed of 30 kph (approximately 19 mph) on a dry asphalt surface (the 
report can be found as Appendix A). At a distance travelled of 140 km (approximately 87 miles) 
they noted that the wear was minor and included a photo of one tire to show the wear. They 
predicted that the tire traction control devices would still be in a useable good condition at 200 
km (approximately 124 miles). 

A dry surface test report was conducted by Stefan Muche, Engineer at the Institute of Applied 
Research, Reutlingen University (Appendix B). They drove the traction control devices on a car 
for 200 km (approximately 124 miles) at a constant speed of 50 kph (31 mph) on a dry asphalt 
track and recorded the wear every 10 km (approximately 6 miles) with photos. According to 
them they noticed damage after driving 100 km (approximately 62 miles) but said that there is 
no safety relevant damages during their 200 km (approximately 124 miles) travelled. 

A third report of testing was done by TÜV Automotive which included a dry high-speed course, 
road performance on a dry surface test using front wheel drive and rear wheel drive cars, wear 
test according to Austrian standard (ÖNORM V 5117), wear test including verification of tire 
temperature, and assessment of road performance on a wet surface using front wheel drive 
and rear wheel drive cars (see Appendix C). These tests were conducted by TÜV to review if the 
devices would be approved by the German Federal Agency for Motor Vehicles and to get the 
TÜV mark. One thing that was noticed in this report is that the design tested does not look the 
same as the ones purchased today. The tested sock devices only had four connection points 
and two straps on the side of the sock, while the newer ones have eight connection points and 
four straps. 

The dry high speed course test revealed that travelling at a constant speed of 70 kph 
(approximately 43 mph) the passenger side sock was removed at 19 km (approximately 12 
miles) and the driver side sock was removed at 38 km (approximately 24 miles). They noted 
that the tire surface became very hot, tread blocks were worn around the edges and some 
fibers from the socks were stuck to the tire surface. 

The road performance test on a dry surface was done with a rear wheel drive vehicle (equipped 
with the socks on the rear wheels) and a front wheel drive vehicle (equipped with the socks on 
the front wheels). The rear wheel drive vehicle handled fine at a range of maximum speeds of 
50 – 70 kph (31 – 43 mph) with gradual steering angles. If the steering angle was built up fast or 
high lateral acceleration was involved, the vehicle’s rear end broke loose in sudden and 
uncontrollable manner. During these swerving maneuvers or fast steering moments, the socks 
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were either destroyed on the outer wheels or thrown off the inner wheels. The front wheel 
drive vehicle handled fine in all situations with a 50 – 60 kph (31 – 37 mph) maximum speed 
and even during steep steering angles the understeering was controllable. 

The wear test was conducted on a front wheel drive with the socks on the non-powered wheels 
for one hour on a dry road surface. The test exceeded 50 kph (31 mph) at times but the socks 
went a distance of 46 km (approximately 28.5 miles) before the first signs of incipient cracks 
appeared on the devices. They drove the vehicle past the one hour test limit to a total distance 
of 60 km (37 miles) and only small cracks were visible on the socks. 

The final tests were assessment of road performance on a wet surface. A rear wheel vehicle 
was equipped with the socks first and driven at a maximum speeds of 50 – 60 kph (31 – 37 
mph). As with the dry road surface tests, the socks were fine in gradual steering, but not in 
quickly built up fast steering angles and high lateral acceleration where the vehicle’s rear end 
would break away in a sudden and uncontrollable manner. The testers then put socks on all 
four wheels and conducted the same tests again, this time the test vehicle’s tendency to 
understeer was intensified, it was easy to control and handle. This test led to TÜV to require 
that rear-wheel drive vehicles must always be equipped with socks on all four tires for safety 
reasons. The front-wheel drive vehicle operated problem free in its test, even during steering 
angles that were built up quickly, the unsteering was easily controllable. 

TIRE TRACTION CONTROL DEVICE DURABILITY TEST 

DRISI, District Personnel, and the Division of Maintenance, conducted the durability test on 
Tuesday, July 21 and Wednesday, July 22 at the Caltrans District 7 Division of Maintenance 
Regional Training Facility & Maintenance Equipment Training Center located at 5200 W. 
Imperial Highway, Los Angeles. 

The AutoSock brand tire traction control device was chosen to test the durability of a cloth 
based tire traction control devices operating on a wet road surface. The durability tests were 
performed using three vehicles typically found on California roads. These three vehicles were a 
Chevrolet Impala, Chevrolet Tahoe, and an International Harvester tractor with a flatbed 
transport trailer (with load). Two test tracks were designed to maximize the amount of tests 
conducted at the same time while ensuring safety of all personnel on site (see test track layouts 
Appendix D). Safety instructions were given prior to testing and all personnel signed the safety 
meeting report understanding the instructions (see safety meeting Appendix E). 

The tire traction control device durability test consisted of driving and recording the condition 
of each device. This evaluation was performed on a wet road surface until the traction control 
device degraded to a condition past the manufacturer’s recommended condition for removal. 
The manufacturer of the AutoSock tire traction control device recommends removal of the tire 
traction control device when “the wear limit is reached as soon as 50% of the white road 
contact fabric is worn out and the underlying black safety material has become visible” or 
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“afterwards or in the event of serious damage occurring”. Each tire traction control device was 
checked every five miles till removal (see example Appendix F). The test plan developed to 
gather the data during the testing is attached for reference (see Appendix G). 

All vehicle tests were completed successfully. The road surface was kept wet throughout the 
entire test and maintained by an on-site water truck. One tire traction control device test on 
the Chevrolet Tahoe was done over a two day span. During this time the Tahoe never left a wet 
road surface and was stored at a secured, on-site location. The tire traction control devices 
were not removed overnight to prevent damage caused by removal. Vehicle tracking data from 
the Chevrolet Impala and Tahoe showed that neither vehicle went over the tire traction control 
manufacturer’s recommended speed limit of thirty miles per hour. Two of the trailer tests 
ended up with the one of tire traction control devices breaking and getting stuck on the axle 
between the trailer’s two wheels. 

TRACTOR AND TRAILER GROSS WEIGHT 

During the testing, brought one of their enforcement vehicles over to the test facility to weigh 
the tractor trailer with full load. The gross weight of the tractor trailer was 61,350 pounds 
which is far under the maximum weight of 80,000 pounds that is allowed on California roads. 
The following data table is the weight per CHP testing. 

Axle (From Front to Back) Left Side Right Side 

X1 5900 5450 

X2 7000 6500 

X3 6500 6200 

X4 6350 5500 

X5 5600 6350 

 

TIRE TRACTION CONTROL DEVICE COST 

DRISI purchased four tire traction control device sets per vehicle for three tests and one spare 
set in case of malfunction. The AutoSock devices were purchased from McGee Company (an 
authorized reseller of the AutoSock devices). 

Test vehicle, tire size, AutoSock model number, and cost are noted below. 

Vehicle Tire Size AutoSock Model 
Number 

Cost per Set Total Cost per 
Vehicle 

2008 Chevy Impala P225/60R16 685 $89 $356 

2014 Chevy Tahoe P265/70R17 699 $89 $356 
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1996 International 
Harvester 9400 

11R/24.5 AL89 $226 $904 

2000 LANDOLL 
660A Trailer 

235/75R 17.5 AL64 $199 $796 

 

The total amount spent on the tire traction control devices for this test was: $2,412.  

RESULTS 

The results for the durability testing for three runs per vehicle are shown below: 

Vehicle Type Test 1 Test 2 Test 3 

Car 35 miles 30 miles 25 miles 

SUV 75 miles 45 miles 58 miles 

Tractor 38.5 miles 45 miles 25 miles 

Trailer 8.5 miles 10 miles 8.6 miles 

  

Average tire traction control device distance travelled per vehicle. 

Car 30 miles 
SUV 59.3 miles 
Tractor 36.2 miles 
Trailer 9.0 miles 

CONCLUSION 

All tire traction control devices showed wear and eventually made holes at the point where the 
orange straps connected to the tire surface fabric. The durability test eventually wore tears and 
holes in the fabric surface that contacted the roadway that grew with further distance 
travelled. When these holes were large enough to view from a distance the tire traction control 
devices were removed from the tire and replaced with new ones. This damage was typical for 
all tire traction control devices tested during the durability test. 

The test data was gathered under ideal driving habits normally observed on California roads; all 
drivers drove their vehicles below the maximum allowed speed limit during winter conditions 
and did not perform any swerving maneuvers. Extreme driving habits observed on California 
roadways often exceed the speed limits and perform swerving maneuvers. The Global 
Positioning Satellite vehicle tracking data shows that the car and SUV never went above the 
Manufacturer’s recommended speed limit of 30 mph throughout the durability test. 
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All the comments from the testers said that tire traction control devices tested were easy to put 
on, but once wet they tended to be more difficult to remove since they stuck to the tire. There 
were some comments from the drivers while operating the vehicles during the durability test 
that needed to be noted. One driver of the SUV said he lost a little control while driving around 
a turn. A car driver said he felt like he was driving on sand while the tire control devices were 
on the vehicle. Another car driver commented that they felt like they lost a bit of traction on 
turns in the car. At no point did any vehicle lose traction while driving with the tire traction 
control devices equipped on the vehicles. 

Out of all the four different tires tested, only the trailer tire traction control device had a low 
total distance traveled. All four of the trailer’s failed when the mesh siding broke and separated 
from the fabric that contacts the road surface and the eventually the straps breaking loose. One 
tire traction control device was wrapped around the axle between the outside tire and inside 
tire at time of removal. In the fourth run of the trailer’s test, the failed driver’s side tire traction 
control device was removed and the passenger side tire traction control device was left to 
determine how long it would travel before failing. Eventually the passenger side tire traction 
control device failed at fifteen miles, which was five miles past the point where the driver’s side 
tire traction control device was removed. 

There is a possible explanation for the reason the trailer’s tire traction control device failed at 
such a low mileage. The researcher believes that a tight left turn on one point of the tractor-
trailer test track caused additional stress on the side of the tire traction control device which 
accelerated the wear on the device. Although tight turns like this are not that common on 
highways with high speed limits, but this type of turns could be encountered on winding roads 
(such as switchbacks) or at highway on and off ramps. 

RECOMMENDATIONS 

The Researcher recommends that the Division of Maintenance and the California Highway 
Patrol consider adopting the criteria that Washington State has in regards for allowing any tire 
traction control devices to be used on their roadways. The Washington Administrative Code 
204-24 has a very specific description for tire chains and cable tire chains which they use as a 
reference standard for testing alternative tire traction control devices. Washington requires 
that all alternative tire traction control devices must meet or exceed a tire chain that is 
approved for use in the state of Washington. The minimum required tests are on the durability 
testing of the proposed product, acceleration and deceleration on both snow and ice, and the 
tire traction force on snow. Section 204-24-305 details the exact requirements necessary to 
pass to be allowed on Washington roadways. The tire traction control device standards used in 
Washington are under the Washington Administrative Code Chapter 204-24 can be found in 
this report under Appendix H. 
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APPENDIX A – AUTOSOCK TRUCK DURABILITY TEST 
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APPENDIX B – DRY ROAD DURABILITY TEST 
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APPENDIX C – TUV TEST REPORT 
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APPENDIX D – TEST TRACK LAYOUTS 

 

Tractor Trailer Test Track 

  

Chevrolet Impala and Tahoe Test Track 
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APPENDIX E – SAFETY MEETING REPORT 
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APPENDIX F – PHOTOGRAPHS OF DURABILITY TESTING 

These are the photos taken during the first tire traction control device durability test on the 
Chevrolet Impala. The photos show the condition of the tire traction control devices every five 
miles. The following is the first durability test. 
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This is the second durability test on the Chevy Impala. 
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Third durability test on Chevy Impala. 
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This is the first durability test for the Chevy Tahoe. 
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This is the second durability test for the Chevy Tahoe. 
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This is the third durability test for the Chevy Tahoe. 
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First durability test for the Tractor. 

Distance 
(in Miles) 

Driver's Side Wheel 
Side View 

Driver's Side 
Wheel 

Passenger's Side Wheel 
Side View 

Passenger's Side 
Wheel 

0 

 
 

  

5 

 
   

10 

 

 

 

 

15 

  
 

 

20 

 

 

 

 



 

      TIRE TRACTION CONTROL DEVICE DURABILITY STUDY           
      

Page | 118 

25 

 
  

 

30 

 
 

 
 

35 

 
 

 

 

40 

 

 

 

 
 

  



 

      TIRE TRACTION CONTROL DEVICE DURABILITY STUDY           
      

Page | 119 

Second durability test for the Tractor. 
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Third durability test for the Tractor. 
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First durability test for the trailer. 
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Second durability test for the trailer. 
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Third durability test for the trailer. 
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Fourth durability test for the trailer. 
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APPENDIX G – TIRE TRACTION CONTROL DURABILITY TEST PLAN 

1. Researcher will write their name on the data sheet used for the test. 
2. Air temperature and pavement temperature will be recorded at time of test (and every 

hour after initial recording). 
3. Photo of traction control device box/packaging to note which device is being used for 

the test run. This will ensure that the wear photos of the traction control device will 
correspond with the device. 

4. Traction control device will be weighed and noted on data sheet. 
5. Brand new traction control device installed on test vehicle per manufacturer's 

instructions. 
6. Photo of traction control device on wheel before operation. 

a. Driver’s side wheel side. 
b. Driver’s side wheel surface. 
c. Passenger’s side wheel side. 
d. Passenger’s side wheel surface. 

7. Test vehicle is operated at a maximum speed of 30 mph (for car or SUV) or 20 mph (for 
tractor trailer) for one mile after which the traction control device is 
adjusted/retightened as necessary. 

8. Test vehicle is then operated at a maximum speed of 30 mph (for car or SUV) or 20 mph 
(for tractor trailer) for 5 miles. 

9. Every 5 miles the vehicle will be stopped for inspection of the cloth traction control 
device on the tire. 

a. Photo of the traction control device will be taken. 
i. Driver’s side wheel side. 

ii. Driver’s side wheel surface. 
iii. Passenger’s side wheel side. 
iv. Passenger’s side wheel surface. 

10. Step 9 is continued until traction control device failure or 100 miles is reached. If the 
traction control device fails, the vehicle shall be stopped and the mileage shall be noted 
and recorded. Device failure is the point where the manufacturer recommends that the 
device is no longer safe and should be replaced or no longer on the tire due to breakage, 
whichever comes first. 

11. Traction control device is weighed after failure or end of test and recorded. 
12. Interview the driver on ride comfort, vehicle handling, preferred operating speed (if any) 

and impressions for each device. 
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APPENDIX H – WASHINGTON ADMINISTRATIVE CODE 204-24 

The following excerpt of the Washington Code was found on the website 
http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24&full=true 

204-24-005 
Promulgation. 

1. By authority of RCW 46.37.005 and 46.37.420, the Washington state patrol adopts the 
following standards for tire chains and traction devices. 

204-24-010 
Scope. 

1. These standards apply to tire chains and traction devices designed for and used upon a 
public roadway. 

204-24-015 
Definitions. 

1. "All wheel drive" means a vehicle which has four-wheel drive capability and may be 
driven with all wheels in gear. 

2. "Alternative traction device (ATD)" means pneumatically driven chains which, when 
engaged, spin under the drive wheels automatically as traction is lost or a traction 
device differing from metal chains in construction, material or design but capable of 
providing traction equal to or exceeding that of such metal chains under similar 
conditions. 

3. "Automatic tire chain" means an air-operated centrifugal force system which deploys 
short lengths of chain underneath the drive wheels. 

4. "Cable laid rope" means a compound laid rope consisting of several ropes or several 
layers of strands laid together into one rope. 

5. "Cable tire chains" means any ladder-type cable tire chain assemblies designed for use 
on tires that have been manufactured in accordance with the standards of the Tire & 
Rim Association, Inc.; 3200 West Market Street; Akron, Ohio 44313. 

6. "Cross cable fastener" means any suitable fastener used to attach each cross cable to 
the side cable. The fastener must be constructed and assembled to prevent accidental 
detachment. 

7. "Cross cable traction reinforcement sleeves" means a device that is constructed of the 
manufacturer's specified material and of suitable length and width to maximize traction, 
braking, cornering and longevity. 

http://app.leg.wa.gov/RCW/default.aspx?cite=46.37.005
http://app.leg.wa.gov/RCW/default.aspx?cite=46.37.420
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8. "Fastener" means any suitable connecting device, secured to one end of a side cable 
constructed so that it can connect to the opposing end and be easily closed (engaged or 
fastened) and be readily opened (released) by hand. 

9. "Link tire chains" means tire chains which consist of at least two chain loops, one on 
each side of the tire, connected by evenly spaced metal cross chains across the tire 
tread. 

10. "Reinforced cross cables" means stranded cable wrapped or covered to provide 
increased resistance to abrasive wear. This covering may be either a hard drawn spring 
wire, a high-carbon steel wire or nylon type 6 or 12. The wrapped or covered cable must 
be enclosed by traction reinforcement sleeves covering said cable essentially from side 
connector to side connector. Cross cable must be of specified length and provide proper 
drape over the tire tread. 

11. "Side cable" means stranded cable to complete one full circumference along the tire 
sidewall. 

204-24-020 
Standards for tire chains. 

1. Link tire chains must meet the National Association of Chain Manufacturers Tire Chain 
Specifications NACM-5179(TC). 

2. Cable tire chains must be designed for use on tires mounted in accordance with 
specifications in Society of Automotive Engineers (SAE) Recommended Practice J1232, 
Class S, and SAE Informational Report J683a. Oversized tires, snow tires, special service, 
or special traction tires, etc., may require chains of a larger size. 

a. Classifications. Cable tire chains described in this specification must be of the 
following types as specified for regular and restricted clearances: 

i. Passenger car; 
ii. Single light truck; 

iii. Heavy truck; 
iv. Special police and emergency vehicle. 

b. Requirements: 
i. Components. Cable tire chain assemblies must consist of two side cables, 

or two outer and one inner side cable, with reinforced cross cables, cross 
cable fastener, and fasteners necessary to form a complete assembly. 

ii. Material. 
1. Stranded side and stranded cross cable wire must be constructed 

of preformed galvanized high-carbon steel with a minimum of 450 
pounds breaking strength with seven wires per strand and seven 
strands per cable. The lay must be a right hand lay. 
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2. Wire covering stranded cable must be constructed of high-carbon 
plow steel wire with a minimum tensile strength of 230,000 
pounds per square inch. 

3. Spring wire covering stranded cable must be constructed of 
harddrawn spring wire with a minimum tensile strength of 
200,000 pounds per square inch. 

4. Cables, spring, and plow wire must be manufactured in 
conformance to SAE Recommended Practice J113. 

5. Cross cable fasteners must be constructed of open hearth, electric 
furnace, or basic oxygen process steel. 

6. Metallic cross cable traction reinforcement sleeves must be 
constructed of open hearth, electric furnace, or basic oxygen 
process steel and shall comply with the following American 
Society for Testing Materials (ASTM) standards: Standard E6 - 
Bend Test, Standard E8 - Tension Test, Standard E18 - Test 
Methods for Rockwell Hardness, and Standard A568 - Table of 
Chemical Content of Steel. 

7. Nonmetallic cross cable traction reinforcement sleeves shall be 
constructed of "Zytel" ST-801 nylon or its equivalent. 

8. All side cable fasteners are to be constructed of material that will 
allow easy installation and removal. 

iii. Spacing of cross cable. The first cross cable must be attached to that 
point of each side cable nearest the fastener that will permit the fastener 
to lie in the proper plane when the assembled cable tire chain is applied 
to the tire. On single cable tire chains, the remainder of the cross cables 
must be attached to the side cable at intervals designed to provide for at 
least one cross cable in contact with the roadway at all times. On dual-
triple tire chains, the remainder of the cross cable shall be attached to 
the outer side cables at like intervals and to the inner side chain with 
opposing cross cables staggered at the same intervals. 

iv. Tolerances. 
1. Cross cable length. The inside length of all cross cable, including 

fasteners held in the same plane, must be within a tolerance of 
minus 1/8 inch to plus 1/8 inch of the specified length indicated 
by the chain manufacturer's specifications. The length shall be 
measured by hanging the cross cable vertically on a horizontal pin 
and measuring the inside to inside length. The number of traction 
reinforcement sleeves in a cross cable may not vary from the 
number specified by the manufacturer. 
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2. Side cable length. The length of all side cables must be within 
tolerance of minus 1/8 inch to plus 1/2 inch of the length 
indicated by the chain manufacturer's specifications. 

3. Stranded cable size. Stranded cable size must be subject to the 
following tolerances: 

a. Material up to and including .094 inch (2.4 mm) diameter 
shall not be less than the designated diameter and shall 
not exceed .010 inch (.25 mm) over the specified 
diameter. 

b. Material over .094 inch (2.4 mm) diameter shall not be less 
than the specified diameter and shall not exceed .014 inch 
(.36 mm) over the specified diameter. 

4. Component dimensions. The dimensions of manufactured 
components may vary, but the assembled cable chains must meet 
the tolerances specified in (b)(iv)(A), (B), and (C) of this 
subsection. 

5. Finish. All cable tire chains must have a rust-resistant finish for 
protection in transit and storage. 

6. Identification. Each half set of cable tire chains must be 
permanently marked with the manufacturing company's name, 
initials or trademark in order that it may be easily identified when 
not in the original container. 

3. Automatic tire chain system must: 
a. Consist of: 

i. A switch or button located within reach of the driver in the vehicle cab; 
ii. An air valve; and 

iii. An air cylinder and chain wheel with units mounted on the rear 
suspension in order to apply the chain to make contact with the inside 
wheel. 

b. Be periodically inspected by the operator for proper mechanical conditions; 
c. Display a sign with letters at least one inch high indicating the vehicle is 

equipped with the automatic tire chain. The design of the sign must be approved 
by the manufacturer of the automatic tire chain. 

204-24-030 
Standards for studded tires. 

Studded tires must meet the following specifications: 
1. Studs must be metal, tipped with tungsten carbide. 
2. Metal studs must be inserted only in a new tire or a newly-recapped tire which has 

molded in the tread the "pin-holes" into which metal studs are to be inserted. Studs 
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must not be inserted in any new tire or newly-recapped tire after it has been driven on a 
vehicle. 

3. Metal studs may be installed only by the tire manufacturer, or by a tire dealer or tire 
jobber who shall install the metal studs in conformance with the manufacturer's 
specifications. 

4. When a tire is sold or offered for sale as a studded tire or when studs are installed in a 
new tire or a newly recapped tire, there must be a minimum of seventy metal studs 
evenly spaced around the tread of the tire. 

5. A tire must contain a minimum of fifty-six metal studs at all times in order to qualify as a 
"studded tire" or as an approved traction device. 

6. Metal studs must not be installed in any tire of a vehicle which has a gross vehicle 
weight of ten thousand pounds or over. 

7. School buses and fire department equipment tires are exempt from subsection (6) of 
this section. 

204-24-035 
Standards for alternative traction devices. 

1. In order for an alternative traction device to be considered approved: 
a. The alternative traction device must be tested in accordance with a recognized 

standard on vehicles certified by its manufacturer as complying with the United 
States Federal Motor Vehicle Safety Standards. The testing will: 

i. Be conducted using USDOT approved summer tires. 
ii. For passenger vehicles, at minimum: 

1. Be done on both front and rear wheel drive vehicles with the 
device mounted on only the drive tires. 

2. Include the following tests: 
a. Durability testing of the product; 
b. Acceleration on both snow and ice; 
c. Deceleration on both snow and ice; and 
d. Traction force of the product on snow. 

iii. For vehicle combinations over 10,000 pounds as outlined in WAC 204-24-
050(2), at minimum: 

1. Be done on a five axle vehicle with the device on one tire on each 
side of each drive axle and one tire on the last axle of the last 
trailer or semi-trailer, if seeking approval for a combination with 
five or less axles. 

2. Be done on a five axle vehicle with the device mounted on all tires 
on one drive axle and one tire on the last axle of the last trailer or 
semi-trailer, if seeking approval for a combination with five or 
more axles. 

http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-050
http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-050
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3. Include the following tests: 
a. Durability testing of the product; 
b. Acceleration on snow and/or ice; 
c. Deceleration on snow and/or ice; and 
d. Traction force of the product on snow. 

iv. Be done in comparison to a tire chain when tested using the same 
standard to show that the alternative traction device meets or exceeds 
the standard as compared to the results of the referenced tire chain 
approved for use in the state of Washington under this chapter. 

b. Alternative traction devices must cooperate well with any given electronic 
driving support such as ABS, ESP, and ASR. 

c. Alternative traction devices should be resistant to UV light, corrosion, water, 
fuels, spreading salts and alcohols typically used to clear roads during winter. 

d. The following information must be provided to the Washington state patrol: 
i. The testing standard used, in English. 

ii. Documentation of the testing results, which must include the data 
produced for each test comparing the alternative traction device to the 
referenced tire chain. Except that durability testing is not required to be 
provided for the referenced tire chain. 

iii. A certified statement from the company or manufacturer outlining what 
measurable indicator of wear can be used by an officer to indicate when 
the product will no longer provide adequate traction equivalent to a 
chain. 

iv. Review and approval by a third-party testing agency that the tests were 
conducted according to the published standard. If testing cannot be done 
according to the published standard, companies may self-certify any 
supplemental tests necessary to comply with the requirements in this 
section, provided that the data from the tests is confirmed by a third-
party testing agency. The patrol may request that the data be provided 
by the third-party testing agency directly. 

v. Provide certification of the test results, which must contain the following 
statement "I certify that the test methods, conditions and results 
reported are accurate and complete" and bear the signature of the 
tester. 

2. The patrol may suspend or revoke approval for an alternative traction device upon 
receiving evidence that the device has failed to comply or no longer complies with any 
requirement or provision of law or this chapter. The following process will be used: 

a. The patrol will give the applicant or manufacturer notice of the action and an 
opportunity to be heard as prescribed in chapter 34.05 RCW, prior to suspension 
or revocation of the approval, except as provided in subsection (3) of this 
section. 

http://app.leg.wa.gov/RCW/default.aspx?cite=34.05
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b. Upon receiving notice of the action, the applicant or manufacturer may request 
an administrative hearing to contest the decision. A request for administrative 
hearing must: 

i. Be made in writing and mailed to the Washington State Patrol Equipment 
and Standards Section, P.O. Box 42600, Olympia, WA 98504-2600; and 

ii. Be received by the patrol's equipment and standards section within 
twenty business days after the date of the notice of action. 

c. Failure to request a hearing or failure to appear at a hearing, a prehearing 
conference, or any other stage of adjudicative proceeding may constitute default 
and result in the entry of a final order under RCW 34.05.440. 

d. Administrative proceedings consistent with chapter 34.05 RCW for revocation or 
other action will be promptly instituted and determined. The patrol must give 
notice as practicable to the applicant or manufacturer. 

e. Unless the patrol finds the immediate revocation is necessary or unless the 
applicant or manufacturer timely requests a hearing as provided under this 
section, a decision to revoke or suspend will be effective thirty days from the 
date of the notice of action decision unless that patrol finds that immediate 
revocation is necessary. 

3. The patrol may, without prior notification suspend or revoke approval for a device if it 
finds that there is danger to the public health, safety, or welfare that requires 
immediate action. For every summary suspension of a letter of approval, an order 
signed by the patrol must be entered in accordance with the provisions of RCW 
34.05.479. 

 

204-24-040 
Traction devices. 

The following equipment items are approved by the state patrol for use as traction devices 
wherever traction devices are required by the department of transportation: 

1. Tire chains meeting the standards in WAC 204-24-020. 
2. Studded tires meeting the standards in WAC 204-24-030. 
3. Approved traction tires. An approved traction tire must have the following tread 

characteristics: 
a. A minimum of 4/32 inch tread, measured in the center portion of the tire at 

three locations equally spaced around the circumference of the tire. 
b. A relatively aggressive tread pattern designed primarily to provide additional 

starting, stopping, and driving traction on snow or ice. The tread must have ribs, 
lugs, blocks or buttons the edges of which are at an angle greater than thirty 
degrees to the tire circumferential centerline. 

http://app.leg.wa.gov/RCW/default.aspx?cite=34.05.440
http://app.leg.wa.gov/RCW/default.aspx?cite=34.05
http://app.leg.wa.gov/RCW/default.aspx?cite=34.05.479
http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-020
http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-030
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c. On at least one side of the tread design, the shoulder lugs protrude at least 1/2-
inch in a direction generally perpendicular to the direction of travel. 

d. Tires manufactured to meet these specifications must: 
i. Be permanently labeled on at least one sidewall with the words "mud 

and snow" or any contraction using the letters "M" and "S" (e.g. MS, M/S, 
M-S, M & S, etc.); or 

ii. Be permanently labeled on at least one side wall with the 
mountain/snowflake symbol. 

4. Alternative traction devices. Any alternative traction device approved under this chapter 
must be used in accordance with the manufacturer's recommendations concerning 
proper use of the product. The list of approved devices will be maintained on the 
patrol's web site. Upon suspension or revocation of an approval for an alternative 
traction device, the device will be removed from the list of approved devices on the 
patrol's web site. 

204-24-050 
Use of tire chains or other traction devices. 

1. Vehicles under 10,000 pounds gross vehicle weight. 
When traffic control signs are posted by the department of transportation it will be 
unlawful for any vehicle to enter the controlled area without having mounted on its 
drive tires the traction device specified by the sign, which must also meet the 
requirements of WAC 204-24-040. 

a. Exception for all wheel drive vehicles. When "chains required" signs are posted, 
all-wheel drive vehicles will be exempt from the chain requirement when all 
wheels are in gear and are equipped with approved traction devices as specified 
in WAC 204-24-040 provided that tire chains for at least one set of drive tires are 
carried in the vehicle. 

b. Alternative traction devices listed on the patrol's web site as being approved for 
passenger vehicles as outlined in this chapter will be considered approved for 
use when "chains required" signs are posted. 

i. Vehicles or combinations of vehicles over 10,000 pounds gross vehicle 
weight rating (GVWR). 

2. When traffic control signs marked "chains required" are posted by the department of 
transportation it will be unlawful for any vehicle or combination of vehicles to enter the 
controlled area without having mounted on its tires, tire chains as follows: Provided, 
That highway maintenance vehicles operated by the department of transportation for 
the purpose of snow removal and its ancillary functions are exempt from the following 
requirements if such vehicle has sanding capability in front of the drive tires. 

a. Vehicles or vehicle combinations with two to four axles including but not limited 
to trucks, truck-tractors, buses and school buses: For vehicles with a single drive 

http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-040
http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24-040
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axle, one tire on each side of the drive axle must be chained. For vehicles with 
dual drive axles, one tire on each side of one of the drive axles must be chained. 
For vehicle combinations including trailers or semi-trailers; one tire on the last 
axle of the last trailer or semi-trailer, must be chained. If the trailer or semi-
trailer has tandem rear axles, the chained tire may be on either of the last two 
axles. 

b. Automobile transporters are any vehicle combination designed and used 
specifically for the transport of assembled (capable of being driven) highway 
vehicles. For vehicles with single drive axles, one tire on each side of the drive 
axle must be chained. For vehicles with dual drive axles, one tire on each side of 
each of the drive axles must be chained. For vehicle combinations including 
trailers or semi-trailers, one tire on the last axle of the last trailer or semi-trailer 
must be chained. If the trailer or semi-trailer has tandem rear axles, the chained 
tire may be on either of the last two axles. 

c. Vehicle combinations with five axles consisting of a truck tractor with dual drive 
axles and a tandem axled semi-trailer; all tires on one drive axle may be chained 
or one tire on each side of each of the drive axles may be chained. Chains must 
be applied to a minimum of four tires on the drive axles. On the tandem axle 
semi-trailer, the chained tire may be on either of the last two axles. 

d. Vehicle combinations with five axles, consisting of a truck and trailer, or truck 
tractor and semi-trailer with a single drive axle, or truck tractor, semi-trailer and 
full trailer: For vehicles with a single drive axle, all tires on the drive axle must be 
chained. For vehicles with dual drive axles, all tires on one of the drive axles must 
be chained. For vehicle combinations including trailers or semi-trailers, one tire 
on the last axle of the last trailer or semi-trailer must be chained. If the trailer or 
semi-trailer has tandem rear axles, the chained tire may be on either of the last 
two axles. 

e. Vehicle combinations with six or more axles, including but not limited to truck 
and trailer or truck tractor and semi-trailer or truck tractor semi-trailer and full 
trailer: For vehicles with a single drive axle, all tires on the drive axle must be 
chained. For vehicles with dual drive axles where traffic control signs marked 
"approved traction tires required" are posted, all tires on one of the drive axles 
must be chained. For vehicles with dual drive axles where traffic control signs 
marked "chains required" are posted, all tires on one of the drive axles must be 
chained. In addition, one tire on each side of the additional drive axle must be 
chained. For vehicle combinations including trailers or semi-trailers, one tire on 
the last axle must be chained. For vehicles with tandem axle trailers or semi-
trailers, the chained tire may be on either of the last two axles. 

f. All vehicles over 10,000 pounds gross vehicle weight rating (GVWR) must carry a 
minimum of two extra chains for use in the event that road conditions require 
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the use of more chains or in the event that chains in use are broken or otherwise 
made useless. 

g. Approved chains for vehicles over 10,000 pounds gross vehicle weight rating 
(GVWR) must have at least two side chains to which are attached sufficient cross 
chains of hardened metal so that at least one cross chain is in contact with the 
road surface at all times. Plastic chains will not be allowed. 

h. If automatic tire chains are used, the vehicle must carry regular tire chains for 
use on the outside tires of the drive axle of all axles equipped with the automatic 
tire chain. 

i. On the following routes all vehicles and combinations of vehicles over 10,000 
gross vehicle weight rating (GVWR) pounds must carry sufficient tire chains to 
meet the requirements of this chapter from November 1 to April 1 of each year 
or at other times when chains are required for such vehicles: 

i. I-90 - Between North Bend (MP 32) and Ellensburg (MP 101). 
ii. SR-97 - Between (MP 145) and Junction SR-2. 

iii. SR-2 - Between Dryden (MP 108) and Index (MP 36). 
iv. SR-12 - Between Packwood (MP 135) and Naches (MP 187). 
v. SR-97 - Between the Columbia River (MP 0.00) and Toppenish (MP 

59.00). 
vi. SR-410 - From Enumclaw to Naches. 

vii. SR-20 - Between Tonasket (MP 262) and Kettle Falls (MP 342); and SR-20 
between Newhalem (MP 120) and Winthrop (MP 192). 

viii. SR-155 - Between Omak (MP 79) and Nespelem (MP 45). 
ix. SR-970 - Between (MP 0) and (MP 10). 
x. SR-14 - Between Gibbons Creek (MP 18.00) and (MP 108.40) intersection 

of Cliffs Road. 
xi. SR-542 - Mt. Baker highway between (MP 22.91) and (MP 57.26). 
xii. I-82 - Between Ellensburg Exit 3 (MP 3.00) and Selah Exit 26 (MP 26.00). 

Vehicles making local deliveries as indicated on bills of lading and not 
crossing the mountain pass are exempt from this requirement if operating 
outside of a chain required area. 

3. For the purpose of this section, chained will mean that the tire has either a tire chain 
approved for use under chapter 204-24 WAC or an alternative traction tire device listed 
on the patrol's web site as approved for the type of vehicle combination listed in this 
section. 

4. The Washington state department of transportation or Washington state patrol may 
prohibit any vehicle from entering a chain/approved traction device control area when it 
is determined that the vehicle will experience difficulty in safely traveling the area. 

204-24-070 
Approval of tire chains or traction devices. 

http://apps.leg.wa.gov/WAC/default.aspx?cite=204-24
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1. Any tire chain, wheel chains, or studded tires meeting the standards in this chapter or 
certified under one of the following: 

a. Conformance to Federal Motor Vehicle Safety Standards, or, if none, 
b. Conformance to current standards and specifications of the Society of 

Automotive Engineers will be considered as an approved type chain, or studded 
tire. 

2. Links to the Code of Federal Regulations are available on the Washington state patrol 
web site at www.wsp.wa.gov. Copies of the C.F.R. may also be ordered through the 
United States Government Printing Office, 732 N. Capitol Street, N.W., Washington, D.C. 
20401. Copies of the SAE standards are available for review at the Washington State 
Patrol, 210 11th Avenue, Olympia, WA 98504, and may also be ordered from the Society 
of Automotive Engineers International, 400 Commonwealth Drive, Warrendale, PA 
15096. 

204-24-080 
Hearing procedure. 

1. Hearings under this chapter will be pursuant to chapters 34.05 RCW and 10-08 WAC as 
supplemented by this section. 

2. A presiding officer will conduct a hearing and any prehearing conference(s). 
3. The burden of proof in any hearing will be on the applicant seeking approval, or on the 

person or agency seeking the suspension or revocation of approval or other action by 
the patrol. 

4. Oral proceedings must be recorded by the method chosen by the patrol and such 
recording will become part of the hearing record. 

5. The following process applies to administrative hearings under this chapter: 
a. The patrol will notify the assistant attorney general of the petitioner's request 

for an administrative hearing. 
b. The assistant attorney general will draft an administrative complaint and send it 

to the petitioner and to the office of administrative hearings. 
c. The office of administrative hearings will schedule a hearing date, and will notify 

the petitioner, assistant attorney general, and patrol in writing of the hearing 
date, time, and location. 

d. The hearing will be conducted by an administrative law judge assigned by the 
office of administrative hearings. 

e. At the hearing, the assistant attorney general will present witnesses and other 
evidence on behalf of the patrol. 

f. At the hearing, the petitioner may be represented by an attorney or may choose 
to represent himself or herself. The petitioner or his/her attorney will be allowed 
to present witnesses and other evidence. 

http://app.leg.wa.gov/RCW/default.aspx?cite=34.05
http://apps.leg.wa.gov/WAC/default.aspx?cite=10-08
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g. Nothing in this section will prevent the parties from resolving the administrative 
matter by settlement agreement prior to conclusion of the administrative 
hearing. 

6. Initial and final order. At the conclusion of the hearing, the administrative law judge will 
prepare an initial order and send it to the petitioner and the assistant attorney general. 

a. Either the petitioner or the assistant attorney general, or both, may file a 
petition for review of the initial order with the patrol within twenty days of the 
date of service of the initial order. A petition for review must: 

i. Specify the portions of the initial order to which exception is taken; 
ii. Refer to the evidence of record which is relied upon to support the 

petition; and 
iii. Be filed with the patrol within twenty days of the date of service of the 

initial order. 
b. A party on whom a petition for review has been served may, within ten days of 

the date of service, file a reply to the petition. Copies of the reply must be mailed 
to all other parties or their representatives at the time the reply is filed. 

c. The administrative record, the initial order, and any exceptions filed by the 
parties will be submitted to the patrol for review. Following this review, the 
patrol will enter a final order that is appealable under the provisions of chapter 
34.05 RCW. 

 

http://app.leg.wa.gov/RCW/default.aspx?cite=34.05
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