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Development of protective net using high strength lightweight aramid for tornado missile
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The protective nets against the tornado missile are important for power plant equipment. Japan Atomic Energy
Agency has developed the protective net using aramid fiber rope to aim high strength lightweight net. The net
element tests and analyses were conducted to clarify the characteristic of the protective net using aramid fiber
rope. The actual size net was designed based on the results of net element tests and analyses. The dynamic analysis
which simulates a car crash on the designed actual size net was conducted. The result of the dynamic analysis
confirmed that the protective net using aramid fiber rope has a possibility to withstand the car crash. In addition,
the fire resistance test and the resistance to weather of the aramid fiber rope were conducted. The results showed
that the aramid fiber rope has high performance for firing resistance and weather resistance.
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Table 1 Specifications of the car and wind-bome evaluation

results

Length [m] 52

Width [m] 19

Height [m] 23
Weight [kg] 1890

Maximum velocity [m/s] 52
Kinetic energy [kJ] 2500
Impact load [kN] 2700
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Fig.1 Schematic diagram of the small-size net test



Table 2 Results of the small-size net tests

Drop height Maximum tensile Impact load
[m] force of ropes [kN] | [kN]
0.5 (1st) 57 14.7
0.5 (2nd) 6.0 17.2
1.0 (1st) 1.3 238
1.0 (2nd) 85 26.4
15 10.7 36.9
20 16.5 443
3.0 18.2 57.7
4.0 17.3 51.8

Table 3 Results of small-size net analyses

Drop height [m] Maximum tensile
force of ropes [kN]
0.5 7.0
1.0 8.9
1.5 10.2
20 1.3
3.0 13.2
40 14.7
(Standard load of the rope) (14.0)
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Fig.2 Photo of the medium-size net test

Table 4 Results of the medium-size net tests

Drop height Maximum tensile Impact load
[m] force of ropes [kN] | [kN]
25 349 208.2
35 418 260.6
45 454 306.8
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Fig.3 Result of actual-size net analysis
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