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ABSTRACT : A man-made slope has been increased due to the construction of road. This slope lies at risk of rock falling, induced
mostly by heavy rainfall. The MOLIT (Ministry of Land, Infrastructure and Transport) recommends the specific dimension of rockfall
protection fence (post, wire-rope, and mesh) which should resist 48~61 kJ. However, the energy absorption capacity of each component
of rockfall protection fence is not clearly presented. Hence, this study made an effort to compute the energy absorption capacity of
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each component in analytical and numerical method, and compared with each other.
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Fig. 1. Finite element mesh and boundary conditions for the

(Ben et al., 2015)0] AA|E SAA Y, X320 HY= simulations
Table 1. Physical properties used for simulations
Wire rope Post (H-beam, []-beam) Mesh
Elastic modulus, E (Mpa) 55,400 205,000 205,000
Yield stress, fy (MPa) 1,470 245 290
Cross section area, A (mm?) 131.9 - -
Contact Verticality=hard contact, Horizontality=Slip coefficient 0.2
Collision speed (m/s) 15.8114
Collision location (m) 1
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Fig. 3. Absorbable energy of wire rope, post, mesh (H-beam, 3
span)

Table 2, Summary of absorbed energy at each component of
rock—fence (H-beam, 3 span)
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Fig. 4. Results of numerical analysis (H-beam, 1 span)

Fig. 2. Results of numerical analysis (H-beam, 3 span)
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Table 3. Summary of absorbed energy at each component of
rock—fence (H-beam, 1 span)

Wire rope
. L Post Mesh
(Wire rope, Spacer, Fricition)
11kJ 18kJ 13kJ
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Table 4, Summary of absorbed energy at each component of
rock—fence (O-beam, 3 span)

Wire rope Post Mesh
(Wire rope, Spacer, Fricition)
4kJ 37kJ 9kJ
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Yield stress Section modulus Yield stress Section modulus
(EN/m?) (kN/m?) (kN/m?) (kN/m?)
245%10° 88.8x10° 245x10° 38.4245x10°

Table 6. Physical properties of wire rope

Diameter of wire rope

(mm?)

Cross section
(A, mm?)

Yield tension
(T, kN)

Breaking load
(7, kN)

Modulus of elasticity
(Eys kN/m?)

220

131.9

1,470x10°

249

55,400x10°

Table 7. Support and wire rope conditions for H-beam, 3 span

Standard post

Standard wire rope

@ Standard : H-150x75%5x7
@ Interval : 3m
(3 Collision location : 1m

(D Standard : ¢20
@ Length : 9m
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Table 8. Calculation of absorbed energy for H-beam, 3 spans
Division Absorbed energy without considering initial tension (kJ) Energy absorbed when considering initial tension (kJ)
Wire rope 35 8.9
Post 11.7 11.7
Mesh 25 25
Sum 40.2 45.6
Table 9. Support and wire rope conditions for H-beam, 1 span
Standard post Standard wire rope
@ Standard : H-150x75%5x7 _
o Sandar e @ Standard : ¢20
@ Interval : 3m @ Lensth : 3
(& 1, .
@ Collision location : 1m < Lene "
Table 10, Calculation of absorbed energy for H-beam, 1 spans
Division Absorbed energy without considering initial tension (kJ) Energy absorbed when considering initial tension (kJ)
Wire rope 2.4 3
Post 11.7 11.7
Mesh 25 25
Sum 39.1 39.7
Table 11, Support and wire rope conditions for O—beam, 3 span
Standard post Standard wire rope
@D Standard : [1-250x250x5 .
x andar @ Standard : ¢20
@ Interval : 3m © Leneth : 9
@ Collision location : 1m < g = om
Table 12, Calculation of absorbed energy for O—-beam, 1 spans
Division Absorbed energy without considering initial tension (kJ) Energy absorbed when considering initial tension (kJ)
Wire rope 25.2 9
Post 50.4 50.4
Mesh 25 25
Sum 100.6 84.4
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Division Absorbed energy in analytical method (kJ) Absorbed energy in numerical method (kJ)
Wire rope 8.9 10

Post 11.7 16

Mesh 25 24

Sum 45.6 50

Table 14, H—shaped steel, 1 spans of absorbable energy

Division Absorbed energy in analytical method (kJ) Absorbed energy in numerical method (kJ)
Wire rope 3 11

Post 11.7 18

Mesh 25 13

Sum 39.7 42

Table 15, O-shaped steel, 3 spans of absorbable energy

Division Absorbed energy in analytical method (kJ) Absorbed energy in numerical method (kJ)
Wire rope 9 4

Post 50.4 37

Mesh 25 9

Sum 84.4 50
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