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FIELD MEASUREMENT OF IMPACT FORCE OF DEBRIS FLOW
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Abstract: The impacting manner of debris flow is the most destructive way for artificial constructions in the
alluvial fan. Because of difficulties under the field condition, it is hard to directly obtain reliable field data of
impact force. Model experiment and investigation of structural damage are the most usual approaches to acquire
this kind of data. On August 25, 2004, the channel change of Jiangjia Gully(Dongchuan, Southern China) brought
an opportunity to measure the impact force in virtue of new pile foundation work and three sensors with gauge 10
kN. It is the first time to achieve a long-duration hydrograph of impact force with perfect wave profile at different
flow depths. The sampling frequency of data acquisition system is 2 kHz, which is enough to capture the impulse
caused by large-sized grain in the debris flows. After the raw data are denoised by low-pass filter designed using
the combination of Fourier and wavelet transforms, it is found that the continuous flows in the first stage show
greater impact than the subsequent surge flows at the similar velocity. As far as the surge flows are concerned, the
velocity is not the predominant element which determines extreme impact pressure. It is argued that the collisions
of big boulders suspended in the debris flows are responsible for the extreme values. The maximum impact

pressure is equal to 2 628.4 kPa. Preliminary analysis of three pressure hydrographs of the same surge at different
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flow depths indicates that most of moderate-sized grains in the debris flows concentrate on the front and the upper

surface of the fluid. This is of special significance for debris-flow protecting engineering design.
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Table 1 Parameters of impact force sensor
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Fig.1 Schematic diagram of debris flow impact sensor
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Fig.3 Pile foundation work and sensors
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Fig4 Longitudinal and transverse profiles of the observation channel
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Fig.5 Original measured signal vs. time
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Table 2 Measured parameters and impact force data

i w Eiﬂﬁq SRR (m e s ) W (g e cm ) i aikpa
/s grs B Wi 1 Wi 2 Wi 3
1 B 12: 56: 00 6.19 2.15 206.30 790.80 2628.40
2 B 13: 07: 00 6.19 2.15 138.20 333.40 451.80
3 R 13: 09: 33 6.74 2.20 45.40 50.10 73.30
6 Bl P 13: 14: 26 6.02 2.20 64.20 27.30 43.20
8 FEPESR 13: 16: 36 6.87 220 343.30 93.40 475.0
9 B PR 13: 19: 08 6.68 2.04 105.80 156.50 68.400
10 PR 13: 21: 57 5.24 2.04 25.40 10.50 12.50
11 PP 13: 22: 30 6.36 220 61.230 29.200 39.040
12 MR 13: 23: 30 6.76 2.20 70.80 126.10 68.80
13 FEPESR 13: 25: 12 6.59 2.20 64.70 66.30 54.90
14 FEPESR 13: 27: 18 8.40 220 131.20 381.40 434.20
15 B PR 13: 29: 12 6.47 2.20 53.20 205.00 76.90
18 B 13: 34: 35 5.79 2.20 28.50 30.80 34.50
19 FEPERT 13: 37: 24 8.40 220 1 140.20 588.20 566.60
20 PP 13: 39: 48 6.82 220 64.00 83.60 101.70
21 MR 13: 41: 26 6.59 2.18 46.80 360.50 145.70
23 MR 13: 45: 58 7.00 2.18 54.80 138.80 75.60
24 FEPESR 13: 46: 48 11.79 2.18 77.54 471.09 178.78
27 B R 13: 53: 58 10.62 2.18 80.00 117.90 211.80
28 B R 13: 56: 29 6.95 2.18 110.90 135.60 125.00
29 PP 13: 59: 30 6.79 2.04 51.80 54.30 69.80
30 MR 14: 01: 41 5.99 2.04 31.20 122.30 35.80
31 MR 14: 03: 04 5.88 2.04 22.90 40.00 109.4
33 FEPESR 14: 05: 41 6.52 2.04 36.30 37.90 75.50
35 B PR 14: 08: 04 6.11 2.04 31.50 290.10 33.60
36 B PR 14: 10: 25 5.04 2.04 8.40 130.00 22.80
39 PP 14: 12: 09 5.75 2.04 21.90 32.00 44.50
42 MR 14: 15: 22 6.58 2.04 36.60 77.40 56.10
44 MR 14: 17: 44 491 2.04 0.00 62.50 31.40
47 B P 14: 21: 42 5.73 1.99 4.80 48.50 80.60
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