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Fig. 1 Diagram of the experimental apparatus
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Fig.4 The deposition curves of debris flow

slurries with different densities
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Tab. 2 Parameters of fitting equation for slurry deposition curves

TSR LN e S
.2 1.3 1.4 15 1.6

/(g em™)
v, 0.925 0.833 0.712 0.571 0.518 0.416
b 50.03 50.16 49.86 49.83 49.72 49.76
R 20.99 50.99 60.99 30.99 10.987 0.990




2

X ey R RN IR ARS REA S 7 s o Al 275

. HEE
e

l 12 14 1.6 18
FERRFEFEE gam

BS5 RERFEESHEMAIMEERERXRE
Fig.5 Relationship between the slurry deposition

rate and the debris flow density

TIHH L S DU ECR I R R AE F— 2 TAEIT
J&o

3 P ATRDTRR I AR FL B /K B URAE

JeA AR AT ICER IS 597K 14 ik i B A
AR BT WA 7 D NS A R . A
6 L EAEPEAT IR TTBUR T LHERK Il A [7) 2 3
Ve R TR FE IR AR LB S T ot £k . HirsC
IR LA R R 2 5 AR O HLUORL, 1 &8
ANBURLIE AR, T 1R Sk 2 AR ORISR, i B
JPHUBURL N R A ALK R T

6 -

e
T

FLEFE A E Fikpa

0 200 400 600 800 1000

B8] s
FEET 11~ 1.6 TR, ALh ¢/ om’

E6 AEZERARTLARIKEBFLIRKE S B
Fig.6 The pore water pressure dissipation curves of

debris flows with different densities

ML 6 R 7 AN [ 2 B AL S T O 2 B AR
AR R B, RIVEE U A1 Ui K I 22 40 FL B /K T ik 3] e
B, I8 RI-R s T8 A, IO 3R ), e AR /)N
RS T R XA R 5 e W OB TR
T FEXS L, P Tkl Z 400, BURLIE PR — € 1 3 )
AR ATURR, JURLEE ) 48 R (8] FL R /K R A, s
)7 A T RESLBK 5 BEE B S T fLE
K b R BRSO 2 L B K R 2 I
WURLRES 1o DL BRIy Terzaghi A %500 J1 J5 8 o
FLBR K 1 e A A R0 1 By A, B (4)

o=0c +u+u’ (4)

L) H o RN S0 EREE R LA
RV IT 50 ALBIKIE ) IRFRA B BN w ik Ik
1 EER BB N K ) s u” ALK T
LB K I RO R R w ™ X0 1) o F ik, Uk
DUBR MR ABAE b TOAR J5E B2 328 ¥ 1 J5E , 0 L Bt K [
T BRI | B S VR A0 A A 8 LR
IKESERTH L AFFAEBE KR, BRI AT e 4
2

AN [P 3 90 Ay A UKL T R TR AN (] JB0RE 53 1
PERBAL 22 513K, DURR ISR AL R /K 7 2ok B A 48
RZER o X TFoKA B R A I, IS ER TR
L 5] FL B AL T TS b 25 P < DTRRUIE B
AT RSNV A R B S i A 151 B W W T N
S A FURE O AR P LB A IO T R TR R L ]
FLBRK A o AHT ERFLBR K I HIGHE e KT
EARFLBRAK R I G A, S IR 6 HR IR AL B K
JE 7 il e R T Bt mI R OV P Iz 1 R TR 2
FHo FEAYS BRI A b 40 B0 7E A RN 2 3T
BUSTERL T BHAKZ , bR AR LB K B % T &AL
()L B AR 2 A FH DR R AR, B Z T BUIR AR AL Bt /K
FEBWREIR G T 0, T HZs& 38 R4
AN [} 2 BE A I RS RSB AL B /K 7 I G 2

AR AT TR AR AL B g T e e 5 8
AT NN OB R 22 [ 0GR, BRUOIET 6 e
RAEZ S5 AR B, il 2 matlab {805 T H X Hh 28 Bt
IR G

P, =axexp(—-r-1) (5)

X (5) P, R fLBKIE ), 0 I E], a,r 3 5]
5 LB K S W A AT Bl A G A AR 8L o 1Y
(AR 2 A AL, r DU 52 )y 2k F) 22 f R R
K6 Nk 2kt (5) UE K a,r ZEOH R
FRRE T 30 IWRAPBIE AT A 7S 45l Zext )i



276 W

1 36 &

a IR/MAZEA KR HABA B v, 5 r /9
(HEIARZE RO, By AR ARBE r O, WOk r 158
FALIAT LUK B I R AR bR . [ 7 A RE R
3 BRI BE p 5 FLIUK i ) T B0 1
fabs r SRR B P A AR R A0 -

r =-0.025p + 0. 0419 R* =0.9538 (6)

2 (6) AYIE I AR U6 B FLBE K Hs 7 I s B 4
bir SRAT R p BAMETACNE, /I 2 mm DIR
FIURLIC A8 A1 0 0 M/ IN B R AR 3 il 48T o
BE , DLARR AU 5] L B2 K T g Ji OB PR o 33 b 5
FAM FRSLAE T YA U 55 BE B/ b A T 3 A 4
R B2/, AR DU AR, DTS AR PRAE T
FIHUBURLICRRZ BT B T LK), T R ] FL B
KR T L FRFLBR K AR 2, LB /K H gt s
%o M (6) SEbr b w12 S e T b &0 2 i 4 URL T
U A 5 T FORDRE (] L B /K s HCRE J B 2R P S

®3 FLBEKENHEHEERREINESH
Tab.3 Parameters of fitting equation for pore

water pressure dissipation curves
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Fig.7 The relationship between pore water pressure

dissipation index and the debris flow density
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Tab.4  Parameters of fitting equation for uplift pressure attenuation curves

PeAT IR L
1.1 .2 1.3 1.4 1.5 1.6
/(g em™)
k 0.317 0.247 0.148 0.120 0.067 0.0358
b 0.031 0.011 0.029 0.027 0.005 0.030
R? 0.995 0.993 0.984 0.975 0.957 0.929
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Fig. 10 The relationship between pore water pressure

dissipation index r and the ratio k&
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Experimental Study on Characteristics of Debris Flow Deposition
and the Uplift Pressure of a Check Dam

ZHANG Li"*? )YOU Yong'?,LIU Jinfeng"* ,SUN Hao'*’  LIU Daochuan'*"
(1. Key Laboratory of Mountain Hazards and Earth Surface Process, Chinese Academy of Sciences, Chengdu 610041, China;
2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041 ,China;

3. Unaversity of Chinese Academy of Sciences, Betjing 100049, China)

Abstract; Sediment deposition and pore water dissipation are two processes in which excess pore water pressure
evolves into effective stress during debris flow deposition. Pore water dissipation directly affects the magnitude and
variation of dam foundation uplift pressure, thus compromising the stability of check dams. In this study, a special
experimental apparatus was designed to simulate debris flow deposition and dam foundation seepage. In order to
investigate the sediment sorting characteristics and its influence on uplift pressure, six groups of laboratory model
experiments were conducted. During each test, pore water pressure at the depositional bottom of debris flow and
uplift pressure at check dam foundation were collected using six water pressure sensors. Slurry deposition rates of
debris flows with different densities were measured by video recorders. The results indicated that sediment sorting
and pore water dissipation properties were interrelated with the uplift pressures in the debris flow deposition
process. Particle sorting occurred when dilute debris flows started to deposit, where the upper slurry deposition
rates was found to be negatively correlated with debris flow density. Experimental results indicated that the pore
water pressure at the depositional bottom attenuated logarithmically with an attenuation coefficient that correlated
linearly with the upper slurry deposition rate. Meanwhile, the dam foundation uplift pressure attenuated
logarithmically and showed a linear variation with the pore water pressure at the depositional bottom. By this study
a comprehensive understanding about uplift pressure generating mechanisms in check dam foundations was
obtained, with particular focus on the debris flow deposition and pore water dissipation processes. New perspective
has been gained in determining uplift pressures in check dam designs, thus providing better technical support and

reference for debris flow disaster prevention and mitigation.

Key words: debris flow; check dam; grain deposition; hydraulic diffusion; uplift pressure



