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Fig. 1 The plan of herringbone water-sediment separation structure
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The schematic diagram of structural parameter of herringbone

Fig.2
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Fig.3  Experimental equipment layout plan

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



118 1 M

A

i1 33 %

(43514 50 em 32 em . 2 em) , {8028 6 435 % 6 LA
K il R B R Al y WS8R TR — 7
W) , 76 RS i R e R SR Ay R
90°, FE ML I 0 4351 4y 31°.35° .37, 8° 42° 45°, Hi
THUA R B KA Bt B . e e i
L e M g b AR R 0 b 45° BB S
Py y 4351k 60° 70° 80° 90°, F T-EEIRLAS [H] i
P G5H BRI KA s R

B4 KESEEHMRE(0 =45°,y =80°)

Fig.4 Water-sediment separation grid model (§ =45,y =80°)

IR Akl SR A0 A T RC I i AR, kR L A
1 ~40 mm, &2 8 40 ke( |8 5)

1.3 REREBMENIER
1.3.1 355 4:-7%

1.5 7K A 2 B s T ASE T8 22 T K 1T opr, 3
B PDRHS ST R AE KR T

2. JF AT K R TT, (0 K 2 ) 3 1 S B
BB #iE 8, MU A R -

3. Yo M LR KA1 S B RS, 52 K 1 4 88, O
FE 7K FE T i A0 0] 1 X 2 RS AL i Ve A iz Bh A

g

8

- =
o O

AN
S

2
=3

ATFRAAS ERORRAY B8 /%
& 8 8

[}
>

—
<

=3

g

10
FAS fmm

5 HEMEES HEE

Fig.5 Particle size distribution of experimental material
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Fig.6 Relationship between inclined angle of the grid and weight of

sediment remaining on the surface of the grid

AR/ X R T A i R AT T A R
HERFERS R A2 1T, 7™ A S SO0, S 008 A A L
SR/, B B B 5 B B R A SOk B o D

3. RS A T 35° ~ 38. TR, 43 ES LU p,
il p, 53530 h 85% 1 30% e A7 , 6 W e ik 45 g AN
AERE K 22 ORI R T 80020 8 A HELIORE 23 2 K
T L2 K 25 BRI /N T BT 53 BORLAR (1% 40 0K RENTT
FIZ it ¥4l , 5 HA REA 20 1R 3t 3 BORLISUR

4. UARMEEE > 38. 7°)5 , AR P ES LB p, A
B K ARG B L) p, (W B3 K (40% LU L),
UGN AR 3 i 05 NN ) TR G N B 8 i A
T B A0 PORLR AN B3 3 A A, {0 i L 0T — i T
&RV RUT S5 A REA 20k b 43 B RLIORL

- P -

100 1
90
80 ﬁ
70 4
60 A
50 -
40 A

30 A

KFRUNT 20mm [SHATOR 225 L6 p 1%

20 4

30 3'5 4'0 4’5
HEABHBE 6 /0
B7 NEXTFNFEITHBREERETLS B

Fig. 7 Relationship between inclined angle of the grid and percentage
of separated sediment which is larger and smaller

than design separated sediment

2.3 BESEE®E

FRE LA b 043 5645 3 43 B vl 1, o 7l [ {4 §i
BLASEE B AR M 22 1, () i 435 b AT R 69 K A 43
BRI BIEE KA 43 16 M 43 7 B AR K T 43 R
2 B AR, 56 v 7K 1 40 15 % 35 1 ) 45 B
{H 4 35° ~38.7°, [A]f, Hi 4 Sy 27 09 i Al J, —
AR A7 B A (4 KSR IA Ik £ Sk 35° ~ 4001 K
BESEBR R, Rl K A 4 2 A M S T 1
RIUORY (9 KRR 1E A, Ve A LS 2545 R FE RS B
(] Bt AN 2 g U T AEAS I L 0 0 i e K R K
ARBEATSY

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



120 33
3 90° P
P, 95%  40%
3.1
1 P Pl
3) o
3
Table 3 Percentage of separated sediment which larger or smaller
than design separated sediment in the experiment of determining
intersection angle between ribbed beams and ridge beam
= 20 mm < 20 mm
Number of Beam angle ribs Proportion Proportion
experiments and ridge y /° p1/% Pyl %
60 78.11 15.80
| 70 89.05 23.75
80 91.07 28.61
90 95.64 37.13
60 85.92 16.15
P Y
2 70 2.7 24.24 Fig.8 Relationship between intersection angle between ribbed beams
80 92.67 31.93 and ridge beam and percentage of separated sediment which is
90 97.56 40.29 larger than design separated sediment
60 72.10 15.66
3 70 83.53 23.06
80 89.16 28.88
90 93.57 38.27
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Fig.9 Relationship between intersection angle between ribbed beams

and ridge beam and percentage of separated sediment which is

smaller than design separated sediment
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Optimal Value of Structural Parameters in a New Water-sediment
Separation Structure for Debris Flow Defense

XIE Tao' > > WEI Fangqiang' > YANG Hongjuan' > XIE Xiangping' > °

(1. Key Laboratory of Mountain Hazards and Surface Process Chinese Academy of Sciences Chengdu 610041 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;
3. University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: A new water-sediment separation structure with a herringbone water-sediment separation grid has been
developed for debris flow defense. Compared to existing structures this structure can continuously maintain its wa—
ter-sediment separation function. In the design of the structure the incline angle of herringbone water-sediment
separation grid # and intersection angle between ribbed beams and ridge beam y should be determined. In this pa-
per in order to determined optimal value of the above parameters a series of model experiments were developed.

The experimental results show that the structure can only separating coarse particle and the separated coarse parti—
cle can automatically leave the grid when the grid incline angle # and intersection angle between ribbed beams and
ridge beam y were 35° ~38.7° and 70° ~ 80° respectively. According to structural optimum efficiency and the nat-
ural angle of repose of sediment the grid incline angle @ can be equal to the natural angle of repose of sediment

and the intersection angle between ribbed beams and ridge beam y can be 70° ~80°.

Key words: debris flow; water-sediment separation; debris flow defense; structure dimension; model test



