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Study on Suggestion a Standard Installation for
Damage Reduction alarm System using Cut-Slope
Data
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Cut-slope due to the road construction is one of the most significant problems in the domestic
case, that is, 70% of the land is covered by mountain. Moreover, typhoons or heavy rains
concentrated in summer season causes the failure of cut-slope. Rock-fall and soil slope failure
take 40.8% and 29.5% out of the entire domestic cut-slope failure, respectively. Rock-fall is
quickly occurred by the free fall or rolling of rock fragments generally in the upper slope. Soil
slope failure produces a clastics-flow and increases casualty especially when caused by heavy
rainfall because the velocity of the movement is very high. Considering the car speed and
rock—fall velocity, it will take a life in a moment.

This study analyzes a set of field data of most recently collapsed domestic road cut-slopes to
characterize these cut-slopes and the nature of rock-falls and clastics flows at each site. Based
on the results, design criteria for a road alarm system are proposed, considering the relationship
between the time required for clastics-flow and the velocity and braking distance of a car at the
incidence. The road alarm system proposed herein would operate instantly after a rock—fall and
it will minimize damages, by warning drivers approaching to the collapse or collapsing location
in advance.
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Fig. 1. The present condition of slope

compositional material.

95

W

Fig. 2 The distribution ratio of slope height.
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Fig. 3 The distribution ratio of slope angle.
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Table 1. The result of data analysis of soil slope.

No‘. of , length | height | angle soll depth| time S“dmg
National location (m (m) ) volume U velocity
Highway (m3) (km/h)
43 B7|= Al 0]2[H 126 15 46 2 0.4 2.54 18.81
37 A7\ JtEE AN 40 10 63 2 0.7 1.67 21.56
46 2o olHE HH 100 21 48 5 0.3 3.29 29.53
56 LT b MH 58 12 45 1.5 0.2 2.31 18.71
17 £ 2 FEH 90 10 38 3 0.2 2.45 14.68
36 E5 HFs EHMY 55 8 52 | 0.2 1.69 17.05
21 4 MEZ H|oIH 180 14 60 3 0.1 2.03 24.78
25 £5 E2+4 TEiH 59 20 55 ] 0.2 2.57 28.02
15 g s E5H 116 i 62 20 0.2 1.41 17.87
37 HE 537 MFH 123 15 67 25 0.3 1.98 21.32
17 s dFT 2FL 145 12 43 1 0.1 2.40 18.01
18 Mo 287 24 80 20 48 ] 0.3 2.83 25.41
30 A8 dF7 25 116 25 52 1 0.3 2.99 30.14
14 48 AFA ZF5H 100 34 42 1.5 0.3 412 29.70
24 Y S4A AR 61 9 61 0.5 0.3 1.61 20.07
L 3 48 Es aH®E 113 23 62 3 0.2 2.56 32.39
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Table 2. The result of data analysis of rock slope.

2)
3)

Bl
5]

- =
=

w

(o)

=t

n

NL‘%

Z= 3

5

Rub a7 P A
w o oaalowe

=
L
S <

gt wo) 27

& 7} 4 5 off

o

cos @ tan¢
] W K = 5/7 sinf

34 9459d 9 K = 2/3 sind

\o. : N falling | | | | Ralin
o | By |, | R e | R
8 |BEg%TT | eniess | 95| 20 | 62| 8 5 | 0.05 | 2.63 |0.66|16.13| 1.65 |58.07
37 | B2 T | schist | 76 | 10 | 55 | 2 5 0.15 | 2.63 |0.55(10.40 | 1.06 | 37.42
31 | PUFEAT | aranitic 1007 20 | 62 | 18 | 20 | 0.25 | 2.63 [0.66|16.13| 1.65|58.07
a4 |BEHIVT| granite (02 | 22 [ 62| 8 | 20 | 025 | 2.61 0.66/16.92| 1.73|60.90
g1 (B FUT) sand | g5 ) 9 | 75| 1 1 0.05 | 2.67 |0.84]12.21| 1.25 | 43.95
1| FHFIT | eranite |117] 18 [ 60 | 10 5 0.15 | 2.61 [0.63114.94| 1.52 | 53.78
36 | THFFT |aquarzite | 72 | 12 | 60 | 2 3 | 005 | 273 [0.63]12.20 | 1.24 |43.91
21 | FHET | schist [ 71] 6 |61 2 5 | 015 | 2.77 |0.65| 8.73 | 0.89 {31.43
25 | TEEFT |phyllite | 42 | 8 | 65| 05 | 2 0.15 | 2.69 [0.71]10.54 | 1.08 | 37.95
15 | BLEFT | schist [119] 12 |70 | 4 | 12 | 0.15 | 273 0.78|13.54| 1.38 | 48.75
30 | % FFT | granite | 82 | 7 | 67 | 3 6 0.25 | 2.63 [0.74/10.06 | 1.03 | 36.22
17 | A5 ETT | shale [111] 13 | 67 | 2 7 0.25 | 2.63 [0.74|13.71| 1.40 | 49.36
18 | Y4 FET | gniess |149] 25 [ 43| 2 8 0.15 | 2.61 |0.34]12.92| 1.32 | 46.52
30 | BEATT | gniess | 56 22| 61| 03 | 2 0.15 | 2.67 |0.65(16.72| 1.71 | 60.19
14 | B%B3Y | granite | 85 | 9 |74 [ 02| 2 | 035 | 267 [0.83]12.12)1.24 |43.62
20 | BgAET |conglome| 46 | 15 | 48 | 10 3 0.15 | 2.61 [0.43|11.26| 1.15 | 40.52
24 | BEEMM | granite (245) 7 |90 | 10 | 4 | 035 | 267 |0.71] 9.87 | 1.01 3553
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Fig. 9. The relationship of falling time and
slope height in case of soil slope.

Fig. 10. The relationship of falling velocity and
slope height in case of rock slope.
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Table 3. Alarm system establishment by
proposed location related to slope
height and the traveling speed.

WA, TEE

s

| s, | B |
oy | tme(sec) | ggm/h) | (80km/h)
(m) | soil | rock | soil | rock | soil | rock
slopes|slopes| slopes | slopes | slopes | slones
0.00 | 000 { 000 | 69.00 | 69.00 | 11800 | 118.00
1000 | 197 | 1.18 | 10090 | 8859 | 14990 | 141
2000 | 274 | 153 | 11472 | 9454 | 16372 | 15204
3000 | 357 | 1.89 | 12854 | 10049 | 17754 | 19897
4000 | 440 | 225 | 14236 | 10644 | 19136 | 16791
5000 | 523 | 260 | 1568 | 11239 | 205.18 | 175.84
6000 | 6.06 | 29 | 170.00 | 118.34 | 21900 | 18371
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