5532 4 45 6 1] KBS OK TR Vol. 32 No. 6
20214 12 H Journal of Water Resources & Water Engineering Dec. ,2021

DOI:10.11705/j. issn. 1672 — 643X. 2021. 06. 20

AR HER 7 KX B HE D il S ok b 43 B 1 BE RY 22 i

T T, F ok, BEHY

(LB R AR S EAR TR AR, Bl S8 AT 8300525 2. Bk A TRE % 4 5K K HEPHNAT A=, Bl B AST 830052)
B F: N TGRSR T SO HE S 2K Vb 23 B R R RS2 R AL , 18 1 = AR R R | Vb AN [R]
XCHESEAE I HEAR A B AT B B HED T 21 K U0 2 B PR REBEAT OIS o 45 SRR JoSE AT I I 21 B B IR D Dl IR e
{EL IR AR IRV wh v f) il AR e R A de O, SE AT A BN, SR A B A (B /D s 5 AR INSESE AR AR L, IF-HE AR
BRI KIG N 4. 01% , S5 A1 B HEVD FEAR SR BRI N 4. 25% , N7 A5 T =12 A 9 U1 1] O 2 B8 o e
JERN 0 I 5 B R L B0/ , S A AR TR HEA B S5 S WA o O HEA G A D A L S A
1 3.10% ~4.76% , JEALAD IR 0.90% ~1.23% , TARBLIFI, 5 I H ST AL I HEA B A RAR AR A i LA
AR VD B AR FIHR D FE KR S A NS AL I 8 23T, 5 nT & BOF-HE D7 A0 B AL S BFFE R AT HE T )
BACHE R G BHE IS %
KA HEUDR S WA SUHESLAE s HEATTT G KT B ERE s MBI
FESHES . TV149.2 XHEFRIRAD: A XEHS: 1672-643X(2021)06-0152- 07

Influence of column arrangement on water — sediment separation
performance of the vortex settling basin
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(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China; 2. Xinjiang Key
Laboratory of Hydraulic Engineering Safety and Water Disaster Prevention, Urumgi 830052, China)

Abstract: In order to investigate the influence of supporting column arrangement on the water — sediment
separation performance of the vortex settling basin (VSB) , laboratory tests were carried out on the VSBs
with two rows of supporting columns which were arranged differently including side-by-side arrangement
and staggered arrangement under different inlet flows and sediment concentrations. The results showed
that the peak of silt and sand ripple on the VSB suspension deflector, the curvature and depth of bottom
silt gully were the largest when there were no columns, followed by the side-by-side column arrangement,
and the staggered arrangement produced the smallest values. Compared with no columns, the water con-
sumption rate of side-by-side arrangement increased by 4. 01% to the maximum, and that of the staggered
arrangement increased by 4.25% . The installment of the columns reduced the tangential flow rate, spiral
strength and secondary flow intensity and range of the VSB, with a stronger reducing effect seen in stag-
gered arrangement. However, the indoor sediment mass of side-by-side arrangement was 3. 10% -
4.76% less than that of staggered arrangement, and the sediment discharge rate of its bottom hole was
0.90% -1.23% higher. Therefore, side-by-side arrangement is recommended in engineering design be-
cause the floor silting amount, bottom hole discharge rate, total sediment removal rate and sand discharge
water consumption rate of this arrangement are close to those of no columns. The research results are ex-
pected to provide a reference for the optimal design of the suspension deflector support system of VSBs.
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