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Abstract

Recently, human and property damages have been frequently reported by debris disaster such as debris
flow and landslide, which were caused by a variety of factors such as intensive rain due to climate change
and thoughtless development of mountainous areas. In order to reduce the damage by such debris flow,
it is required to quantitatively estimate the impact pressure of the debris flow and to evaluate the structures
in the hazardous areas and the surrounding facilities. In this paper, we developed an impact pressure model
Type 1 reflecting the debris flow characteristics and an impact pressure model Type 2 reflecting the topographic
characteristics of the mountain watershed. The reliability of the Type-1 and Type-2 impact pressure models
was verified based on the impact pressure of the commercial model RAMMS.
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Table 1. Input data of RAMMS model

Input data Seoul Chuncheon
Density (kg/m) 2,600 2,600
Soil volume (m’) 1,931 2,086
Velocity (m/s) 8 8
Viscous friction () 0.1 0.1
Urbulent fiction (m/s?) 950 950
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Table 2. Estimation of impact pressure by debris flow damage structure

Impact pressure model Area Structure Impact pressure(kPa) state of actual damage
A-1 313.86 complete
Seoul A-2 582.36 complete
Type—1
A-3 297.98 complete
Chuncheon B-1 66.46 complete
A-1 210.86 complete
Seoul A-2 278,23 complete
Type—2
A-3 282,37 complete
Chuncheon B-1 58.66 complete
A-1 201,52 complete
Seoul A-2 197,37 complete
RAMMS
A-3 215,97 complete
Chuncheon B-1 43.16 complete
FEO GG Gojo] Wit Tow AelT WA A-2 278,23Kpa, A-3 282.37Kpa©|$.om, RAMMS

GISE o]galo] A-12 31°, A-2 65.7°, A-3 5.3°,
A—4 53°, B-10] 14,8°& AFJ3}9AT}. E3F Type—22]
HAAGO] 7§ Kim, et, al (2018)o] 2JsH 0,49
HAA7Y 7P ARt S 9o AP EThaL AlAls)

o 0.49] gk ARSI

Al SRS Type-la o8 S4E2 A-1
313.86Kpa, A—2 582.36Kpa, A—3 297 98KpaZ A
=IO, Type—2& o827t TAHH2 A-1 210,86Kp,

# Type-1 N\ Type-2 # RAMMS

Pressure (Kpa)

A2
Case

(a) Umyeon Mt, (seoul)

Figure 6. Estimation of impact pressure by structure
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(a) Umyeon Mt, (seoul)

Figure 8. Estimation of damage ratio by structure
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Table 4. Estimation of loss using structure damage ratio

% Type-1 N\ Type-2 % RAMMS

N

Damage ratio (%)

B-1
Case

(b) Majeok Mt. (chuncheon)

1,550,000,000

7 RAMMS

© Type-1 = Type-2

1,500,000,000

1,450,000,000

loss(W)

1,400,000,000
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(a) Umyeon Mt, (seoul)
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(b) Majeok Mt, (chuncheon)

Figure 9. Estimation of debris flow loss by case

Impact pressure Impact pressure | Damage ratio Asset value Loss
model Area Structure (kPa) (%) (Thousand) (Thousand)

A-1 201,52 89 629,405 557,281
Seoul A-2 197.37 88 593,605 522,754

RAMMS
A-3 215,97 90 321,221 289,292
Chuncheon B-1 43,16 97 249,913 243,554
A-1 313.86 96 629,405 605,062
Type-1 Seoul A-2 582.36 100 593,605 593,605
pe A-3 997.98 96 391,921 306,769
Chuncheon B-1 66.46 100 249,913 249,831
A-1 210,86 90 629,405 563,627
Seoul A-2 278.23 95 593,605 561,341

Type—2
A-3 282,37 95 321,221 304,442
Chuncheon B-1 58.66 100 249,913 249,913
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