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Research on the behavior and reinforcement of conventional rockfall protection fences
by full-scale experiments

—Effective use of existing stock—
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Abstract

About 70% of Japan's land area is mountainous, and rockfall protection fences have been constructed to protect roads and
houses since the period of rapid economic growth. The total length of conventional rockfall protection fences, which are composed
of rhombic wire mesh, wire rope and H-shaped steel posts, is enormous, and it is necessary to make effective use of the existing
stock to strengthen and extend their service life. In this study, the behavior of the conventional rockfall protection fence was in-
vestigated by full-scale experiments, and the reinforcement method was verified and its effectiveness was clarified.
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(The area covered with plywood is the first aid area.)
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Fig.1 Rockfall action position of rockfall protection
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CASE-1 H=2. Om 50. 0kJ
CASE-2 H=3. 5m 50. 0kJ
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Fig.2 Experimental mount and test object

3000
ggngh WEEE TR

® f 203k

® :

@

@

@

@

EmE fImE
| 2. n3gA
3000
sEaTAE
@ 7 !
> /
@ BEE TR
@ — 2034
® T
@ i
® i N
® )
@ I I 3500 §
@ L
@
‘. 1
EmE fmE

IEEZ

H—3 E#FEZTHEE7AYO-TES
Fig. 3 Falling weight position and wire rope number
Ui DI He & AR A
FEIA BB ITIZ R - 2, HIERREHE R - 30 ) TH %o

4. REREGZAEMORRER

4.1 XHROEBICOVT
ERBE A X T bR D NI, SHEOETE (K-

J. of the Jpn. Landslide Soc., Vol.58, No.4 179 (2021)

®—2 EAMPEET

Table 2 Specifications of materials
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Table 4 Deformation of the posts

P XHE Ehif | E{Lfs R
No (mm) (“) =)
3 89 2.5 18
LR 4 300 8.5 25
3 943 15.1 18
CASt-@ 4 955 153 27
50 JEERRTE
160
. 140 [ :
T =
§ 150 l ’ '\.-»\\ " 0.
v l = \ e CASE-2 O-7'No.B
E :s / \ \ e ~———CASE-2 0-7'No.9
A A ~
20 - N \ Ny
o \
0 ﬂr.l U..Z DI.3
B (s)

H—4 74 VRADDERFE(

Fig. 4 History of wire tension
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Photo5 Wire rope strands break (CASE-1)

FE—6 £#DWh (CASE-1)
Photo6 Breaking the wire mesh (CASE-1)

x—5 TAVERADBIERHER (CASE-2)
Table5 Wire tension measurement result (CASE-2)
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1 — 7 No. () (kN)
1 9.2 8.9
2 9.8 11.7
3 12.7 149
4 11.5 123
5 9.4 9.1
6 9.9 8.6
7 16.6 16.3
8 86.1 78.7
9 73.0 67.0
10 35.0 18.2
11 26.4 25.8
12 32.5 244
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Fig.5 History of impact force
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Table 6 Difference between rockfall countermeasure
handbook and experimental results
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EL AT ES
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Table7 Cross-sectional characteristics of middle post
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Photo 9 Materials used for reinforcement
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Table 8 Experiment case
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Photo 10 Behavior of posts during a collision
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Table9 Deformation of the posts
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Photo11 Deformation of terminal post
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Fig. 8 History of wire tension
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Photo12 Slip condition of buffer device
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Table10 Amount of wire slip in buffer device
CASE-2

S sk b () Pk R OF) [R2Y v 7R
) (m) (m) (m)
1 0.030 0.070
2 0.010 0.022
3 0.152 0.053
1.997
4 0.370 0.654
5 0.040 0.363
6 0.073 0.160
CASE-3
- AR A () fREXEGR) [BRY v 7E
o — 7No.
(m) (m) (m)
1 0.000 0.000
2 0.000 0.000
o 0.000 0.000
4 0.000 0.000
5 0.000 0.000
1.339
6 0.095 0.025
7 0.103 0.550
8 0.003 0.465
9 0.043 0.015
10 0.025 0.015
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Table11 Energy absorption of each parts

g4 7 XH A &M | R E %
[

CASE-2 | 9.17k]) 2.57k] 48.32kJ | 39.94kJ

CASE-3 | 24.59kJ | 1.92k]) 46.71kJ | 26.78kJ
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