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B Tab.1 The slope loose deposits Geometric parameters
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NIy I
I 7 L o' BBt L,/m W,/m Z,/m 0,/(°)
20 60 100 140 160 200 240 300 AB 38.75 2307 5.50 3 16
B 25 /m
BC 133.90 42.33 60. 00 26.62
7 FIE3 -3 BHEREEE cD 70.30 66.15 50.00 45.34
Fig.7 The loose deposits cross section diagram DE 27.45 87.83 10. 50 22.49
of section plane 3 -3’ EF 92.34 115.96 60.50 40.93
x2 BEREEREERENNFESE
Tab.2 Mechanical parameters of post —earthquake slope loose deposits
oy SEBUASLERLL BARERL FREB(T,)/ WRUETERE(y )/ WKEZ(y,)/
BRI Ce )70 0 %k (n) BRI (/Wb oy (kN - m~%) (kN - m~%)
34.1 0.42 0.24 10.15 301 18.9 9.8
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Tab.3 Stress values of accumulation bodies in different rainfall conditions

RS (1) PR TS PR T PR T U FIR T PR TS

(mm-d~") (T,)/(10° N) (T,)/(10° N) (T;)/(10° N) (T,)/(10° N) (Ts)/(10° N)
10 -3.67 1 850.04 4218.11 3 498.39 9 485.63
25 -3.67 1 850.27 4218.51 3 498.73 9 486. 60
50 -3.67 1 850. 64 4219.19 3 499.30 9 488.22
100 -3.67 1851.39 4220.53 3 500. 44 9 491.46
250 -3.67 1853.64 4224.56 3503.87 9 501.17
400 -3.67 1 855.88 4 228.59 3 507.30 9 510.88
600 -3.67 1 858.87 4233.97 3511.86 9 523.83




S5

Wi, 45 AR BT RS O AR AR A K T 2 LB 5 - 47 -

%4 FRWESHTERETBNREWTE

Tab.4 Residual sliding force under different rainfall conditions

35| T TWh THEh THh T SR SR SR SR SR
SREE(1)/ (87 (8,)/ S3)/ (84)/ (S5)/ J1(f)/ J1(f2)/ J1(f3)/ J1(fa)/ Jifs)/
(mm-+d~")  (10°N) (10°N) (10°N) (10°N) (10°N) (10°N) (10°N) (10°N) (10°N) (10°N)
10 13.19  2880.19 4878.154 3854.81 11 340.85 16. 86 1030.15 660. 04 356.43 1855.22
25 13.19  2880.52 4878.61 3855.19 11 342.01 16. 86 1 030.25 660. 10 356.46 1.855.41
50 13.19  2881.07 4879.37 3855.82 11 343.93 16.87 1 030.43 660. 18 356.52 1855.71
100 13.20 2882.16 4880.89 3857.09 11 347.77 16.87 1030.77 660.36 356. 65 1 856.32
250 13.21  2885.44 4885.44 3860.88 11 359.30 16.88 1 031.80 660. 87 357.01 1858.13
400 13.22  2888.72 4889.98 3864.67 11370.83 16.89 1 032.83 661.39 357.38 1 859.95
600 13.24  2893.08 4896.05 3869.73 11 386.20 16.91 1034.21 662.08 357.87 1 862.37
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Fig.11 Variation law of residual sliding force of slope

accumulation body relative to rainfall intensity
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Study on hydraulic mechanism of loose accumulation in post — earthquake slope

YANG Tao'*, LI Mingli >, SUN Dong ', CHANG Ming’, YANG Zongji*

(1. Sichuan Huadi Construction Engineering Co. , Lid. , Sichuan Chengdu 610081, China; 2. College of Environment and Civil
Engineering, Chengdu University of Technology, Sichuan Chengdu 610081, China; 3. State Key Laboratory of Geohazard
Prevention and Geoenvironment Protection ,Chengdu University of Technology, Sichuan Chengdu 610059 ,China; 4. Inst.

of Mountain Hazards and Environment, Chinese Academy of Sciences, Sichuan Chengdu 610041, China)

Abstract: In order to analyze the mechanical principle and hydraulic mechanism of channel debris flow under
strong rainfall after earthquake, the authors take debris flow gully in Yindongzi of Longchi Town in Dujiangyan as
a case study to establish the hydraulic models of underground water level change in loose accumulations. The
characteristics and laws of ground water level change of loose accumulation in post — earthquake debris flow slope
are analyzed according to the percolation theory in hydraulics, and the effects of hydrodynamic pressure and hy-
drostatic pressure on slope body are quantitatively studied. Through the combination of theoretical analysis, exam-
ple verification and physical simulation test, a deep understanding of mechanical mechanism, critical condition
and mode of start — up of loose source on slope was achieved. The results show that: (D)Under the excitation of
heavy rainfall, the hydraulic condition deteriorates continuously with the increasing diving level in the slope,
which eventually leads to the stability failure of the loose accumulation body on the slope. @) The phreatic level
generated by the accumulation body is a comprehensive function of slope area S, steady - state rainfall intensity 7,
slope geometric parameters (6 W H.Z) water conductivity coefficient 7" and other parameters. Tthe larger and [/
are, the higher the height of phreatic level H will be; Conversely, under the premise that the rainfall collecting ar-
ea and steady — state rainfall intensity are determined, the larger T, W and 6 are, the lower the phreatic level gen-
erated in the slope body will be. (3)With the increasing hydrostatic pressure P in slope body, the sliding resistance

of accumulation body base will be decreased; As the hydrodynamic pressure G, inside the slope increase, the slid-
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ing force of the slope will increase. (4)According to the existence form of residual sliding force, the starting mode
of the loose accumulation body on the slope after earthquake can be divided into two types: the sliding mode of the
whole slope starting and the traction mode of the disintegration in segments starting. The research results can pro-
vide theoretical and technical support for the advance warning of gully debris flow. In For the study of earthquake
under the condition of strong rainfall channel debris flow mechanics and hydraulics mechanism, combining with
the town of Dujiangyan order of the silver named debris flow gully is analyzed, the construction of slope are under-
ground water level change under the premise of hydraulic model, with the aid of seepage theory of hydraulics, area
after the earthquake were analyzed by slope loose accumulation is the characteristics and regularities of the varia-
tion of the groundwater level in the body, The effects of hydrodynamic pressure and hydrostatic pressure on slope
body are quantitatively studied. Through the combination of theoretical analysis, example verification and physical
simulation test,

Keywords: debris flow area; rainfall intensity ; loose accumulation in slope ; phreatic level thickness; destabiliza-

tion starting; mechanical principle (REHE: BHE)





