
Appendix U.3.1 – Caterpillar Tracks 
 

Generic Name 
of Test 

Rolling Steel Tracks : Abrasion Test 

Principle of 
Test 

Caterpillar tracks passing over concrete 

Historic 
Development 
of Test 

This study was performed to evaluate the performance of concrete block paving under 
heavy abrasive caterpillar loading. The study was undertaken in Israel and was started in 
1983. [Ishai (1988)]   

Apparatus and 
Abrasives 

This is an example of a real life simulation test. The apparatus consists of various 
vehicles with caterpillar tracks divided into three categories: 1) Caterpillar vehicles with 
rubber-padded chains, 2) Heavy caterpillar vehicles with exposed metallic chains, 3) 
Fast and Heavy Caterpillar vehicles with Exposed metallic chains (see figure U.3.1.1 
and U.3.1.2). [Ishai (1988)]   

 

Test Method 
Various pavements were constructed and used daily with extensive traffic movements of 
all types of caterpillar tracks taking place. Monitoring of the concrete block paving was 
performed approximately once a year. [Ishai (1988)]   

Abrasion Wear 
The abrasion wear was noted in terms of visual assessment. It ranged from minor corner 
breakage to total pavement failure (fast and heavy caterpillar vehicles with exposed 
metallic chains). [Ishai (1988)]   
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Figure U.3.1.1 and U.3.1.2 Various Caterpillar 
tracks (rubber padded-left, metallic chained-

right) used in the test [Ishai (1988)]   



APPENDIX U.3.1 
 

Wear Mechanisms according to Author 
(i) Ishai (1988) reports that ‘fast movement of heavy caterpillar vehicles with exposed metallic chains will 
cause excessive abrasion and breakage of entire blocks’ (see figure U.3.1.3). [Clearly this corresponds to 
severe impact]. Furthermore ‘slow and turning movements of heavy caterpillar vehicles with exposed 
metallic chains will cause abrasions and upper-corner breakage of the pavement blocks. (see figure U.3.1.4) 
(ii) Visual Effects: 
 

Wear Mechanisms according to writer [R3 S3 I3] 
 
(i) Rolling and Sliding: As the vehicle moves the steel tracks 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 vehicle is made to corner or 
even turn through 1800 on its tracks. At the contact points there will therefore be crushing and shearing 
effects from W and F respectively (see figure U.3.1.5) The corresponding abrasion wear may be expressed as 
QCrushing µ  W and QShearing µ  F (=mW). For large values of W crushing mechanisms as given in figure U.3.1.6 
are possible. 

(ii) Impact: Sharp “knife-impact” blows as describes by Ishai (1988) may result in sub-asperity cracking, as 
indicated in figure U.3.1.6. In this case W is increased to a point where the asperities are levelled and the 
resulting stress beneath the full bearing area of the track exceeds a critical value. Various forms of cracking 
are possible including Hertzian cone cracks, lateral cracks, or axial cracks as indicated in figure U.3.1.6 
(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.3.1.3 Excessive impact-abrasion and 
breakage from fast and heavy caterpillars with 

steel tracks, after 3 years of ‘traffic’ [Ishai 
(1988)] 

Figure U.3.1.4 Typical pavement condition 
subject to heavy caterpillar steel tracks after 3 

years  [Ishai (1988)] 

Figure U.3.1.5 Wear mechanisms beneath the 
metallic chain track 

Figure U.3.1.6 Wear mechanism beneath the 
metallic chain track - severe loading case 


