
Appendix U.3.5 – Japanese Studded Tyre 
 

Generic Name 
of Test 

Rolling Studded Tyres : Abrasion Test 

Principle of 
Test 

Loaded studded tyres on orbiting concrete specimens.  

Historic 
Development 
of Test 

This test, known as the ‘spike ravelling test’ was developed in Japan as part of a 
programme to address the rapid rate of abrasion of concrete pavements caused by 
studded tyres and tyre chains in cold regions. Tests were made on the wear resistance of 
MMA resin mortar overlay using the spike ravelling test. The results obtained from the 
laboratory program prompted on site testing under actual traffic conditions of various 
mortar overlays as early as 1988. [Omata (1997)] 

Apparatus and 
Abrasives 

The apparatus shown in figure U.3.5.1 and U.3.5.2 consists of a rotating table (diameter 
1400mm) that holds 8 trapezoidal concrete test specimens. A studded tyre that can shift 
35mm side to side is fixed such that a constant load can be applied as it rolls on the 
concrete specimens. Since the tyre and rotating table are driven independently, the 
amount of tyre slip can be controlled and regulated. A water sprayer is used to wet the 
specimens. [Omata (1997)] 

 

Test Method 

Eight concrete test specimens are attached to the table and rotated at 100rpm. The 
studded tyre applies a wheel load of approximately 2.9kN while it moves from side to 
side (35mm) in 60 seconds. The test is carried out wet with a constant spray of water 
being applied at a rate of about 3 litres per minute. The test duration is 50 000 
revolutions of the table. [Omata (1997)] 

Abrasion Wear This is measured as the average depth of abrasion wear. [Omata (1997)] 
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Figure U.3.5.1 and U.3.5.2 Apparatus as used in 
the spike ravelling test [Omata (1997)], also 
known as the Rotary Wear Test Machine. 



APPENDIX U.3.5 
 

 
Wear Mechanisms according to Author 
(i) Omata (1997): No comment on the wear mechanism. 
(ii) Visual Effects: 

Wear Mechanisms according to writer [R3 S2 I3] 
 
(i) Rolling and Sliding: As the tyre rotates, the studs (made of steel) will be pressed into the face of the 
concrete and at the same time slip or slide somewhat relative to the surface, particularly if the wheel is 
purposely speeded up relative to the table drive. At the contact points there will therefore be both 
microscopic crushing and shearing effects from W and F respectively (See figure U.3.5.3) The corresponding 
abrasion wear may be expressed as QCrushing µ  W and QShearing µ  F (=mW) 
 

(ii) Impact: Vibration and bouncing effects occur as the wear path becomes rougher. The resultant impact has 
the effect of increasing W. If W is increased to a point where the asperities are levelled and the resulting 
stress beneath the stud exceeds a critical value, then various forms of sub-asperity cracking are possible 
including Hertzian cone cracks, lateral cracks, or axial cracks as indicated in figure U.3.5.4 (discussed in 
more detail in chapter 3). Cracks result in an accelerated wear process. 

(iii) Adhesion and deformation: See note 1 in introduction to appendix U 
 

 

Figure U.3.5.3 Wear mechanisms beneath a stud of 
a tyre 

Figure U.3.5.4 Wear mechanism beneath 
a stud of a tyre - severe loading case 


