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Engineering Properties of Tire Treads for Soil Reinforcement
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ABSTRACT : In order to utilize treads of waste tire as reinforcement material it is necessary to know the interface friction angle

between tread surfaces and soil and tensile strength of connection joint of tire treads. In this research large direct shear tests were

performed to get the interface friction angle between the inner and outer surfaces of treads and soil for different degree of compaction.

From the large direct shear tests, the ratio of interface friction angle to the shear friction angle of sand, 6/¢, were 1.06 in outside

surface of tire tread and 0.93 in inside surface of tire tread. For weathered granite soil the ratio of interface friction angle was 0.98

and 0.92 for outside and inside of tread, respectively. Also tensile tests were performed using universal testing machine for the

connection joint of treads and Tirecell units using bolts. The tensile strength of connection joint increased with the number of bolts

and with the sizes of washers. Connection by polypropylene ropes showed lower strength than those of bolts.

Keywords : Waste tires, Interface friction angle, Large direct shear test, Tensile strength
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(a) Tirecell unit (b) Tirecell (c) Tread (d) Treadmat
12! 2, TirecellZ} Treadmat2| &EH(unit : cm)
1, NEQ 22|18 EH
Dio Dso Deo Y d, max 7 d, min

S 1 G Cy C, ' USCS

amp'e : (mm) (mm) (mm) (KN/m) (KN/m’)

Sand 2.64 0.19 0.34 0.53 2.79 1.15 15.86 13.27 SP
Weathered soil 2.71 0.005 0.08 0.25 50 5.12 - - SM
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Standard proctor compaction Modified proctor compaction
wn(%) N/ OMC(%) 7 o (KN/m) OMC(%)
11.7~12.3 17.25 13.01 18.42 10.66
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Strength parameter
Soil Density Classification Friction Cohesion Friction angle
angle (c, kKN/m?) ratio(6/d)
sand-sand(}) 39.8° 16.37
55% sand-outside tire(5) 42.8° 14.75 1.08
sand-inside tire(5) 37.2° 22.99 0.93
Sand Relative density
sand-sand(}) 42.1° 16.71
70% sand-outside tire(6) 44.5° 20.04 1.06
sand-inside tire(6) 39.4° 18.96 0.94
soil-soil(}) 34.7° 39.7
‘Weathered Relative ; ; ;
. . 90% soil-outside tire(6) 33.9° 13.2 0.98
soil compaction
soil-inside tire(5) 31.9° 18.38 0.92
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H 4, Tirecell units HZAKO| OIXZE

Connection method

Type of bolt . Inside-outside Tensile strength
Number of bolts Number of washers diameter of washer kN)
(mm)
1 2 8-17 4.57
1 2 8-30 10.47
1 2 8-37 14.80
High tensile bolt 1 2 8-40 15.99
1 2 10-40 17.92
1 4 8-40 15.51
2 4 8-40 31.64
Stainless bolt 1 2 10-40 13.37
1 0.62
Plastic bolt
2 2.01
Polypropylene rope 1 wrap >87
2 wrap 11.75
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E 5. Treads HZEQ| QIELE

Connection method

Type of bolts . Inside-outside Tensile strength
Number of bolts Number of washers diameter of washer kN)
(mm)

1 8-30 5.90

High tensile bolt 1 8-40 8.94
2 8-40 15.76

1 - 1.45

Plastic bolt
2 - 2.63
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