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Design of a new dehydration tube based on
bionics and its dehydration law
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Abstract: The type of dehydration tube is one of the key factors influencing the dehydration technology of
filling. This paper designs a new dehydration tube based on the analysis of the water absorption model of
plant roots and its related test devices. The dehydration efficiency and the dehydration law of the new
dehydration tube for unclassified tailings non-cemented filling are studied. The test results show that the
root-like design of the dehydration tube can increase the water passing area and reduce the seepage distance
of the dehydration tube. Compared with the ordinary dehydration tube, the new type reduces the
dehydration time by 20% , and the cumulative dehydration volume increases by 10.3%. Using the tailing
loss to evaluate the dehydration effect of dehydration tube, the new type of dehydration tube has a 45%
reduction in tailing loss compared with the conventional dehydrating tube. The dehydration process of the
unclassified tailings non-cemented filling can be divided into 2 zones, i.e. rapid and steady flow zones, and
the rapid flow zone is the key for the improved dehydration efficiency of the new type pipe. Another

important factor for the improved dehydration efficiency is the large number of uniformly distributed pore
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water-conducting zones formed on the unclassified tailings non-cemented filling and the inner surface of the
test device.
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RS LB PR A TR, FEHETAT L 42 4 28 T 85045 1 IR 75 B ROk 28 K AT JE IR 4 sn i, (RO R AR R I
S5 RIS R R, SRR 8 B 2K 8 DA K T SELR (R A 1 L T R T P M DA A B A A X L S 2 0 T R A
ke TRKMAT R R, EER AT WLAE=G8 0 W i PR S P oK 46 R i s A i e
BN T AR S SR R G AR S Is AT 0 B, VAR SR, [ A B 5K R R I 4l A A 0 B K B
17 REMFE ., BB BEAKED BRI ARSCR A AR R AL A A REE AR 28 X238 K4S A —
Y%A B R 1R R K B A 5 0B K S A T8 s K, T DL e B K G B B HE T T e R e R IR A A
AT Bkl R A R R K O AR AR B FLAH OGRS A . R R K A ik
[E1) R 48 2 T T LA 1 I K 0% L Al 2 5 BB K WA 38 3 28 Lk, B A AR 98 AR B AR T DAL FE —
FEFEPE I KA B K R B K A = B AR — R kR L, 2T B — A K R
1R IR 7K AR5 B B ot K AR AT 1 K

BRI R [ B KA R I 45 Fe SR o 593 3 8 T Poiseuille Z8BIT ) ) 33k 74 G2 240 B IR i 45
FEILR P K BB AT A K S KA 2 IE L KR 5B RE SRR L., XWERE, & e
IR K A Ao K T AR /8 T B L R T DA AR o Al I G T AR A B K S . AT R A A AR R B A
B K BE ST X AR T 22 S E ], i AR RA Bl 2 — D R WOKE RS, BHTEAF I FAE
FH AN S8 00 58 A A8 50 | 4 5 K A TR B Y AT 2 T oK 5 K A AT Rt B T AR R R R BT AR R
R R KA, T T AR e 45 7 LA 1 B A 3 o 23565 0 o AR I 7k A R K A B e 4 R DU I R
£ B2 B TR A K A A T AT . RS RO w7 AR B K e, X T I A AR R I A i 4 e S AR
J 7K o 4 % 2R 3 1) 70 SR 40 L DR IE 7 SER 37 I AU P L BRI B K A BT 138 2 3 X
1 EFHEENOMEBRKERIT
1.1 EYR AN RAKER

YR R4 OB 2 0] LUy HAR R AR 2. HOAR 5 ORE 0 20 AR
R H EWE, K 1 R,

H AT 5% AR 28 WK 9 7 3 R B0 72 AR 2 i . HE P RO R E 5
BAASHL B W AKOTR B Al R )R AR O3 AT S 4 50 1 FEAR 2 T i 4 K
W I 2 51 A . B B T AT AR R OK B AL, O AR
RN+ K T B 2 A - T n) AL PR E Zons I E AT,
K B A TR N

a0 1 9 a0
0=0, 5 ¢ =, "

s %a 0 Sh) 1 HRZ
q=—2nr.k(¢) Tf =2nr D (0) P Fig. 1 A straight root system
0 :00 ﬁ Sb:Sb()o

Horpror O PR SRR O R RE R m e OARCERE  m; 0. ¢ 435N HHE S KB AUK G0, g0 53
R A K FE AR BT 3£ () D (0) 53 518 + 580 K AP 1% 5 ¢ R B AR K A WK o 3, HY B
V7 B i) P A B A7 AR 4 W K

A 2 (D AT AR R ANAR A WK 3R 5 4 38 K oy #iO% O b, 3 2 38 TR 4 0 AR AT LA
IR ENHE A BRSO B AT st R TR R K AL A T ORI R . X



16 TR K FFHK % 14 K

5 B 2 FE SR JBE K AL R A 23 Hr 45 SR AR — 2, PR JBE K A8 AR ZOPRBSE T T 8 o 56 A A A e K T AR A e 2
DL DT A E) 3 B A B K SR A
1.2 #BIfKE R

TG BT A 8 K N AN 2 em B9 PVC 45, 8 R R 5 40 A &
HAEN 4 mm BHEAKAL . FLS LA R 0.5 cm ., B /K 45 A9 S0 358 Bl B K 20 A
B i 0 AT 2R 2O 20 A 5 T K A T E

T 7K A R A S I K A B b AT B L A A S B K A Y v AR 4
4 R VBRBA 2 A S BRI Z R 907, B SRR SR
g 4 mm, KE 6 em MARSCEAA 4 A EARN 4 mm BJEKLL, CER
A AT e K 20 A I GEAT AN 2R L SO vl A — J= A L LA BT FE D I i #1898 A B
FESRE . WA 2 FroR o RN O S AR 8 B0 AR AR S BURE IR B9 e T 45 5C
T RBEIR S R SRR A

B2 HEBBRKE

2 ﬁtgﬁ*j *4& 7‘5 $ Fig. 2 New type of dehydration pipe

2.1 R
T8 e P L B 2 ey B ) R B R A e s N K 2 T R AR AR A, o3 A i AN 3 TR

100
80

60

INTHE—RAR BT R T4 %

l(l)‘2 1011 1()ID ll()
$ifE/mm
B3 EMHRETosGHEE

Fig. 3 Cumulative distribution curve of total tailing grain size
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Table 1 Cumulative dehydration volume for ordinary dehydration pipes and new dehydration pipes

J 7K s 1] / -3 A J 7 s 1] / -3 A
min St Bk i/ mL Stk /mL min It Biok 4/ mL S Bk i/ mL
1 490 500 25 1210 1420
2 550 580 26 1230 1440
3 610 660 27 1 250 1 460
4 660 710 28 1270 1 480
5 710 760 29 1290 1510
6 760 810 30 1 300 1530
7 800 850 32 1 320 1 550
8 830 890 34 1 330 1 580
9 860 930 36 1 350 1 600
10 890 960 38 1 370 1620
11 910 1 000 40 1 390 1630
12 930 1 040 42 1410 1 640
13 950 1070 44 1 430 1 650
14 970 1 100 46 1450 1 660
15 990 1130 48 1 460 1670
16 1010 1170 50 1470 1 680
17 1030 1 200 52 1 480 1690
18 1 050 1 240 54 1 490 1700
19 1070 1270 56 1 500 1710
20 1100 1 300 58 1510 1720
21 1120 1 330 60 1520 1720
22 1140 1 360 65 1 550 1720
23 1160 1 380 70 1 560 1720
24 1190 1400 75 1 560 1720
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Fig. 7 Distribution of pore water conducting zones of two types of dehydration pipe
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