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Analysis of grain size fractal feature of outburst deposits induced by the
Xuelongnang Paleolandslide-Dammed lake in the upper Jinsha River

CHEN Song, CHEN Jian, LIU Chao
(School of Engineering and Technology ,China University of Geosciences( Beijing) ,Beijing 100083, China )

Abstract; The paper based on Fractal theory, taking the Jinsha River tour the ancient landslide dam
Xuelongnang capsule deposits as the research object,research on the fractal dimension of its grain size. Research
results show that: dam break deposit has good statistical self similarity, with the sampling area of the space
location, the size of the fractal demension value is also significantly changed, that is, the average fractal
demension of the upstream segment is 2. 52 ,the average fractal demension of the midstream segment is 2. 28, the
average fractal demension of the downstream segment is 2.06. The value of the fractal dimension is closely
related to the size of the separation, the separation coefficient is large, and the fractal dimension is large,on the
other hand, the fractal dimension is small. The granularity of the fractal demension and the size distribution of
grain size and the thickness of the grain size also have some intrinsic relationship,the grain size fractal dimension
value D can reflect the distribution of the dam break and the thickness of the particles in the dam break.

Keywords: Jinsha River; Xuelongnang;ancient landslide ; grain size fractal dimension; sorting coefficient
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Fig.1 Schematic diagram of the study area Geological map of

the Xuelongnang-Wangdalong reach of the upper Jinsha river
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Table 1 Particle analysis results of the upper section of the deposit
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i 42/ mm >4 2.5~4 2~2.5 1.45 ~2 1~1.45 0.71 ~ 1 0.5~0.71
SY1-1 JRH/ g 125.03 14. 692 5.503 8.099 7.509 6.232 5.54
w/ % 63. 05 7. 41 2.77 4.08 3.79 3.14 2.79
SY1-2 Jit/ g 109. 435 17.414 6. 151 9.542 9.781 7.673 7.08
w/ % 54.83 8.72 3.08 4.78 4.90 3.84 3.55
SY1-3 it/ 99. 242 21.092 7.202 11.39 10. 829 8.948 8. 044
w/ % 49.71 10. 57 3.61 5.71 5.42 4.48 4.03
SY14 JitE/ g 109. 619 16. 489 6. 825 10. 052 9.677 8.274 7.506
w/ % 54. 89 8.26 3.42 5.03 4.85 4.14 3.76
SY1-5 JiH/ g 90. 901 22.519 11.598 14.01 12.977 10. 426 8.753
w/ % 45.49 11.27 5.80 7.01 6.49 5.22 4.38
SY1-6 JRHE/ g 100. 047 17.237 6.74 12.289 11.356 9.712 8.765
w/ % 50. 10 8.63 3.37 6.15 5.69 4. 86 4.39
SY1-7 Jit/ g 103. 733 14.743 6.678 10. 215 10. 172 8.284 7.782
w/ % 51.90 7.38 3.34 5.11 5.09 4. 14 3.89
Fi 4%/ mm 0.355~0.5 0.2 ~0.355 0.15~0.2 0.125~0.15 0.088 ~0.125 0.065 ~0.088 <0.065
SY1-1 JhH/ g 4.378 9.389 4.726 1.413 2.739 1.9 1.167
w/ % 2.21 4.73 2.38 0.71 1.38 0.96 0.59
SY1-2 JRH/ g 5.498 13.321 5.876 1.872 2.642 2.257 1. 052
w/ % 2.75 6.67 2.94 0.94 1.32 1.13 0.53
SY1-3 Jit/ g 6.219 12.12 5.852 1.914 2.789 2.657 1.332
w/ % 3.12 6.07 2.93 0.96 1.40 1.33 0.67
SY1-4 it/ 5.719 11. 163 6. 081 1.123 2.909 2.774 1.486
w/ % 2.86 5.59 3.05 0.56 1. 46 1.39 0.74
SY1-5 JRHE/ g 6.412 11.195 5.763 1. 395 1. 606 1.55 0.717
w/ % 3.21 5.60 2.88 0.70 0. 80 0.78 0.36
SY1-6 JiH/ g 6. 846 12.936 7.22 1.508 2.554 1. 884 0.612
w/ % 3.43 6.48 3.62 0.76 1.28 0.94 0. 31
SY1-7 JRHE/ g 6. 094 12.376 6.405 1.374 3.408 3.648 4.956
w/ % 3.05 6.19 3.20 0. 69 1.71 1.83 2.48
F2 HRYBERBASTER
Table 2 Particle analysis results of the middle section of the deposit
i 4%/ mm >4 2.5~4 2~2.5 1.45 ~2 1~1.45 0.71 ~1 0.5~0.71
7Y2-1 JRH/ g 1.773 14. 163 7.18 8.132 10.974 13.569 11.456
w/ % 0.89 7.10 3. 60 4.08 5.50 6. 80 5.74
7ZY2-2 Jit/ g 0.328 5.965 2.96 5.577 8.369 9.391 8.452
/% 0.16 2.99 1.48 2.79 4.19 4.71 4.23
7Y2-3 Fite/g 1. 859 15. 403 5.081 8.55 14.715 16. 129 11.979
w/ % 0.93 7.72 2.55 4.29 7.38 8.09 6.01
Y24 JRHE/ g 0.798 17. 623 7.651 11. 805 19. 104 19. 159 13.182
w/ % 0.40 8. 84 3.84 5.92 9.58 9.61 6.61
7Y2-5 JiH/ g 0. 835 11. 908 6.201 10. 646 15. 831 9.589 7.915
w/ % 0.42 5.97 3.11 5.34 7.94 4. 81 3.97
7Y2-6 JRHE/ g 1.235 15. 186 5.872 7.676 10. 661 14.202 22.45
o/ % 0.62 7.62 2.95 3.85 5.35 7.13 11.27
7Y2-7 Jlit/ g 2.833 16.751 5.382 8.239 10. 521 11. 024 22.114
w/ % 1.42 8.42 2.70 4. 14 5.29 5.54 11.11
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ki 4%/ mm 0.355~0.5 0.2 ~0.355 0.15~0.2 0.125~0.15 0.088 ~0.125 0.065 ~0.088 <0.065
7ZY2-1 JR /g 9. 056 39.18 30. 354 6.924 24.368 10. 706 11. 631
/% 4.54 19. 64 15.22 3.47 12.22 5.37 5.83
7ZY2-2 JRHE/ g 7.585 43.877 41.292 10. 933 32.095 12. 445 10. 319
/% 3.80 21.98 20. 69 5.48 16. 08 6.24 5.17
7ZY2-3 JhH/ g 10. 417 46. 005 24.553 5.339 19. 35 9.228 10. 848
/% 5.22 23.07 12.31 2.68 9.70 4.63 5.44
Y24 JRH/ g 10. 042 36. 342 19. 201 4.586 17.245 11.512 11.081
/% 5.04 18.23 9.63 2.30 8. 65 5.78 5.56
7ZY2-5 Jhi/ g 14.519 59. 856 25.464 4. 605 17.034 8.324 6. 627
w/ % 7.28 30. 02 12.77 2.31 8.54 4.18 3.32
7ZY2-6 JR& /g 30. 954 59. 159 16. 859 3.539 7.879 2.24 1.252
/% 15. 54 29.70 8. 46 1.78 3.96 1.12 0.63
7ZY2-7 iR/ g 44.919 52. 166 13.183 2.874 6.393 1.769 0. 88
/% 22.57 26.21 6.62 1.44 3.21 0. 89 0. 44
x3 HRYTHEEBASHHER
Table 3 Particle analysis of the downstream section of the deposit
K%/ mm >4 2.5~4 2~2.5 1.45 ~2 1~1.45 0.71 ~ 1 0.5~0.71
XY3-1 Jht/ g 0 3.957 3.356 4. 486 4.818 3.292 4.51
/% 0. 00 1.99 1.69 2.26 2.42 1. 66 2.27
XY3-2 JRH/ g 0.339 3.296 2.05 3.014 4.373 4.518 6.42
/% 0.17 1. 66 1. 04 1.52 2.21 2.28 3.24
XY3-3 JRHE/ g 0.015 0. 149 0. 143 0.343 0. 691 0.742 1. 115
/% 0.01 0.07 0.07 0.17 0.35 0.37 0.56
XY34 Jht/ g 0 1. 063 0. 831 1. 058 1.872 2. 144 3.248
/% 0. 00 0.53 0.42 0.53 0.94 1.08 1.63
XY3-5 Jit/ g 0. 053 0.46 1. 05 2.453 3.63 4.038 7.218
/% 0.03 0.23 0.53 1.24 1.83 2.04 3.64
XY3-6 SR/ 0. 097 1.284 1. 033 2.291 3.164 4.061 7.78
/% 0.05 0. 65 0.52 1. 15 1.59 2.04 3.91
XY3-7 Jlit/ g 0. 081 0. 435 0.395 0.513 1.079 1.944 4. 045
/% 0. 04 0.22 0.20 0.26 0.54 0.97 2.03
ki 4%/ mm 0.355~0.5 0.2 ~0.355 0.15~0.2 0.125~0.15 0.088 ~0.125 0.065 ~0.088 <0.065
XY3-1 JRHE/ g 5.546 22.416 26.014 8.816 43.356 31.357 36. 884
/% 2.79 11.28 13.08 4.43 21. 81 15.77 18.55
XY3-2 Jht/ g 8.231 49. 944 39.08 10. 891 37.124 17. 348 11.41
w/ % 4.16 25.22 19.73 5.50 18.75 8.76 5.76
XY3-3 JRH/ g 2. 668 40. 957 38.513 14. 189 47. 861 23.795 28. 144
w/ % 1.34 20. 55 19. 32 7.12 24.01 11.94 14.12
XY34 JR/ g 5.31 67.964 47. 141 11.418 33.01 13.363 10. 834
/% 2. 66 34.11 23. 66 5.73 16.57 6.71 5.44
XY3-5 JRHE/ g 10. 852 64. 02 42.608 9.743 32.38 13. 184 6.586
/% 5.47 32.29 21.49 4.91 16. 33 6. 65 3.32
XY3-6 Jht/ g 10. 497 63.073 48. 151 10. 773 31.554 11.517 3.483
/% 5.28 31.73 24.23 5.42 15. 88 5.79 1.75
XY3-7 JitE/ g 6. 748 60. 298 48. 636 13.013 35.65 15. 625 11.228

w/ % 3.38 30. 20 24.36 6.52 17.85 7.82 5.62
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Table 4 Fractal dimension value of dam break bulk
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