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Punching Test for Development of High-strength Rockfall Net
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ABSTRACT : The high-strength rockfall net developed in this study is to replace the fallout prevention net method using PVC coating
net made of core wire thickness 3.2 mm and tensile strength 290-540 MPa class steel wire. General PVC coating net have low
performance, and in the event of falling rocks or surface loss, they cannot withstand the load and are torn, which rather adds to
the damage. Developed rockfall net was manufactured using steel wires with a core wire thickness of 2.8 to 3.2 mm and a tensile
strength of 1,000 to 2,000 MPa. Test method was referred to the international standard Steel wire rope net panels and rolls-Definitions
and specifications (ISO 17746:2016), and was conducted in accordance with the provisions of the punching test. Through indoor
punching tests, the load-displacement curves of the general PVC coating network and the developed high-strength capture net (1,000
and 2,000 MPa) were compared, and the maximum Pull-out load was analyzed to be improved by 324.47% (2,000 MPa high-strength
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Fig. 1. Example of frame configuration (ISO 17746:2016)
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(b) String displacement meter (2,000mm)

(c) Load Cell (30ton)

Fig. 2. Punching test equipment

(a) PVC coating net

(b) High—strength net
(thickness 3.2mm, 1,000MPa)

(c) High—strength net
(thickness 2.8mm, 2,000MPa)

Fig. 3. Punching test material
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Table 1. Comparison of rockfall net
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Wire strength Wire thickness Broken load Size of net Weight Tension of wire
(MPa) (mm) (kN) (mm) (kg/mz) mesh (KN/m)
PVC coating net 290~540 3.2 23 50 4.6 50
High-strength net 2,000 2.8 12.3 50 1.81 More 150.0
High-strength net 1,000 32 8.0 50 2.36 More 150.0
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Fig. 4. Comparison of punching test results of PVC coating net
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Fig. 5. Comparison of punching test results of High—strength net (1,000MPa)
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Fig. 6. Comparison of punching test results of High—strength net (2,000MPa)

Table 2. Comparison of punching test results

Installation conditions Wire thickness | Pull-out load Displacement | Comparison of Pull-out load
(mm) (mm) (ton) (mm) (rate of increase)
[€)) 2.13 1,188.8
PVC coating net 2 193 1.196.7
(Wire thickness 3.2mm, 3,000 x 3,000 32 - . Standard
290~540MPa) 3) 1.92 1,160.4
Average 1.99 1,181.9
) @) 3.92 1,218.0 186.40%
High-strength net ?) 384 11854 198.96%
(Wire thickness 3.2mm, 3,000 x 3,000 32
1,000MPa) 3) 3.57 1,177.4 185.93%
’ Average 3.77 1,193.6 189.44%
) [€)) 5.92 1,189.2 277.93%
High-strength net Q) 5.58 1,203.3 289.11%
(Wire thickness 2.8mm, 3,000 x 3,000 2.8
2,000MPa) 3) 6.23 1,196.4 324.47%
’ Average 591 1,196.3 296.98%
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