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Abstract: [ Objective ] Outcrops of rock in the Karst Trough Valley Area often form angles with slopes, thus making micro
landforms complicated and altering significantly paths of concentrated flows, and consequently bringing about great changes in

characteristics of the flows. So, it’s important to study hydraulic characteristics of the concentrated flows relative to angle
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between rock and slope. [ Method ] To that end, a flume experiment, designed to have combinations of three slope gradients (10°,
15° and 20°), three flow rates (5, 7.5 and 10 L-min’l) and six angles between the rock and slope (30°, 60°, 90°, 120°, 150° and
180°(0°)), was carried out.  Result Results show that hydraulic characteristics of a concentrated flow varied significantly with
the angle between the rock and slope. Reynolds number (Re) of the concentrated flow changed with duration of the scouring in a
complicated trend, but exhibited a significant trend of increasing with rising flow rate, and an insignificant one of changing with
slope gradient. And it varied in the range of 517-3 343 in the experiment. Darcy-Weisbach friction coefficient (f) of the
concentrated flow increased with rising slope gradient and with scouring going on, but decreased with rising flow rate. And it
varied in the range of 0.62-5.70 in the experiment. The relationship of Re with angles between rock and the slope was not
significant, but that of f'varied with combinations of slope gradient and flow rate. The coupling relationship between f'and Re was
influenced significantly by the angle between the rock and the slope. It could be better described with a logarithmic equation
when the angle between the rock and the slope was narrower than 90°, and with a power function equation when the angle
between the rock and the slope was wider than or equal to 90°. In the experiment, when Re<1 791, the relationship between f'and
Re was not apparent, but when Re>1 791, it was significantly positive. Conclusion To sum up, f'and Re and their relationship
vary with the angle between the rock and the slope. The findings in this experiment may provide strong data support for
establishing soil erosion prediction models in the Karst Trough Valley Area.

Key words: Karst; Angles between rock and slope; Underground fissure; Reynolds number; The resistance coefficient;

Concentrated flow

e rm AR R AT B | Wis Kaerd, &M
b AR R A A E S IR R A T — g R
i, T A2 A AR L R R DA TR 6 S PR
RIS, KIS MR B2 2%, Al B i koK
SR AR S TN R HE K RSB R B S (Re)
FI Darcy-Weisbach fHJJ REL (f) 2 FRIERE K
TR R AR ARCY . HAT, BN TR
THATE M T I K Re 5 £ HFEA 2810 ERAF B
i 2 B TR A AR, i AECE
R ARG — RO P Sl By 1 2
KU Re 5 f 2 RIFHRRBAAHC R . 2k
VL I A+ XBES A1 T Re 5 £ Z [RIA7AE B35 1)
BHOCHR . HAWTIMNINN f~Re Bl B 19722 AL R I
HIARR RS R 10 R, T 2 A
ke B RN F 41 F fRe IR G X2, IR EIA
TH KRB NN

VY A & TR A 25 DX v ] g TR o AT TR
BRM “%. i, i, 5 X, ks )2
g, MTFHRBRAEEE, BT FKRA “=5”
2SRl . 5 HAE TR S R[], 1% X B A
RUEE R/ R R U K R/ )2 0 3
WA R B T SRR A R BN S A S
B 2 A B AR e U, S BOHLAEAE B AN TR
PR VD 7 SR AR T K 1 AR 2R

T A A AERE I o 72 b o) BUR AR it AR, R
IR A ot R P R . H
I, 0 I 40T R A A DX 3 T K R O O P02,
P U AR AR P2V T T 2 A AR AY L (BN A
R A K 3 2 HLRIA IR A TRA o XHZ XA S
PERSR 41T B GRS b W A Lt b S Sl P )
f-Re HIFEG KRBIEMIVFFLAR DI, L, A
AT BUE AR AR X T RS, RAE
N HEOK i, BFSREAERREALBRT, AR
JE R A A S I A AT ST AR R R A
A5 BHIISEAK 12 B el g e ) A2 A, O
WITEAT RN f-Re BB E LR, L
JU1 DA A SR 8 R T AR A DX R o A A A
BRI

1 MRSk

1.1 ki

RIS R A FE KT XA 1L (106°27'19”
E, 29°47'41" N )R £k & & 11 KM 3 HF b ( 0~
30 cm ), HIERARANLAETEILE 1. LB 1
XTI 10 mm G o A RBE0LE TR R 43 DXAS [) 2
A S f S, B OS] RE T B A S BRI
B, BEFE O BREAKT 25 om BYAS KL BR B E: A1 bk

http://pedologica.issas.ac.cn



5 R B A W ITRRRE A DX AT 5 T S A X 3 T Th K ) SRR R S ) 1181
1 RBEALERNEREE
Table 1 Particle size distribution and bulk density of the test soil
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Soil type % Bulk density/( g-em™)
1 it Calcareous soil 0.03 8.33 26.46 65.18 1.21
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Fig. 1 Flowchart (a) and apparatus (b ) of the experiment
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Table 2 Relationships between f'and Re relative to angle between the rock and the slope

f-Re X% Relationship between f

AA S5 Angle

between the rock and the

and Re

f=aln (Re) +b

slope/° R P R P R P
a b b a b

30 0.001 —0.046  0.085 0447 2.078 -13.77  0.082 0.455 0.005 079  0.068 0.498

60 ~0.001 3.601 0.401 0.067 -1.997 1671  0.507 0.031 1682 —0.927  0.465 0.043

90 -0.002 5029 0.497 0.034 -2.598 21.63  0.506 0.032 4259 -1.023  0.571 0.018

120 -0.001 3.031 0304 0.124 0.884 8602 0272 0.149 7196  —-0.484 0296 0.130

150 —0.0002  —0.0002 0.060 0.525 —0.360  5.031 0.06  0.524 9.964 —0.195 0.067  0.500

180 ~7.518x10° 2.601 0.001 0.989 0.001 2.585 0.001 0.999 3.226 -0.303  0.001 0.924
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Fig. 5 Regression relationships between fand Re under the
experiment conditions
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