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Tab.1 Soil box test scheme

. PR TSR E fom Ko 4eE/d
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1 CK 10 16.59 15 5 2
2 c1 5 5.92 2.37 15 5 2
3 c2 10 11.83 474 15 5 2
4 c3 15 17.76 711 15 5 2
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Fig.1 Spraying test apparatus
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Fig.4 Shear strength fit relationship of soil samples
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Tab.2 Summary of soil strength characteristic indicators under

different moisture treatments

Ak B VAEZ U CK c1 c2 c3
ol(9 15.32 17.82 16.35 16.60

RF c/(kPa) 14.42 11.15 16.33 18.60
/(N em®) 15.29 15.29 1531 15.30

ol(9 8.05 9.22 12.17 12.67

A c/(kPa) 3.44 5.04 7.88 7.91
PI(kN em™®) 17.64 17.66 17.68 17.72

ol(9 11.83 11.77 13.98 14.35

EF c/(kPa) 5.65 7.93 11.12 12.06
PI(kN em™®) 16.97 16.96 17.12 17.14
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B Sk, A E R R, WG AT R
PR, WEEEEA . FiRIMEZ BE(%. 4, CK-C3
b PN R4 A IR TN 46.67%,  39.73%, 28.98%
1 27.85%, 32t/ TR 5 I P 76.37%, 62.83%, 39.09%
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B IR MBI, 38 MICP BAR 55 S iR R 45 ik
S5 B TR T L AR B TR 108 0% L T BY B R (1) PR
74
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R TBEERE e, [ 45 SO e
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FasE A AR TP, $R 3% 2 3 Rk 20 b B R
b FE R EE KRR AR bR S A 3R E A TR SLOPE/W
WESRER M-P 3EPR R e 24 R 8. BFA
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0.05 m. 0.10 m. 0.15 m. X Geo-studio ¥ 74iE 14


http://www.ggpsxb.com/

% 54 B PR

5. MICP il - B HE K4 13 R e 1 o i

WOHAT 2 YRR, IRl 5 P . BT x Bl OgiAE
BT (4 98 LT 1),y BOAEE TR T T

22

2.0
18
16

El.4*

@ 1.2

E
1.0 nl
0.8
0.6
0.4
0.2
0.0 - - - - - -

0002 0406 081012 1416 1820 2224 26 283032 343638
JKFE R /m
B 5 AR
Fig.5 Slope model
231 =EH

PRI BeHE/ KA MG b IR &, fr ko H AL
1. BB HAYESHEER 2 PRAT A CK-C3
LEFRAH M, % CK. Cl. C2. C3 AP HEKA
SHILL AL By C. D Fon. MREE CGEHBIHEBETH
5) (GBIT 38509-2020) B0, A cHf ot HIHEK V418 &
NEUKFTAE, TAEEERI, $emks Tt B dit
LRERHCON 115, THETE#EM AL B. C. DX 4 %
AN T 47 05 5 i Ak B 1) HE 7K Y0 P 9 1 T R TR 3 2
S ZHFs WK 6 FioR, Wi R %Az T A&, WL
R It ] 45 TR 5 ) 386 T 300 3% 2 4 2R B A i 1
T, R ] 2 2 DR Bk R S e A TR e, Bt T e
RVFON BERE A, bR S T AR E

(a) Fs=4.55 (b) Fs=4.62

(c) Fs=4.67 (d) Fs=4.72
B 6 mEIHEKA AR WA
Fig.6 Stability calculation of drainage ditch slope during
completion period
2.3.2 iz fTH#A
BEB B R BV TE IS AT P AN IR ] OBTHK Az
W, HEAKME KRS BBt K AL, X B T HEK A L
PRAE T BAAMEARE . @ HH KAL), Heoks H
IKALER DA 385 7K 3 BARAIR, KA 2 LA Bl Tk
HAE . K 78K S K TGS, AV TE 3 b TR
T 2.d IS K FRARIL, I HEZK VA VA T8 AR BiR R

EI5)ZIR. Bk 2 CK. Cl. C2. C3 4h¥AT
AN 57 1) LI SR, AT 2 AR B
TR ENE 5

AN T3 22 4 R B0 A5 Rk 3 Fios, H
THE S5 BRI 13 AR B K BT, A L5
WAL THURPIRES , T FAIS 7 33 A [ 452 &
RN EE A, AR EE T, B RHEK
AR TF BARIEATIRE . B AL B HEKIA %4 R
# Fs 1.13<1.15 NRAGERTS, 1 C. D e RHK
T 1.15, P54t TR E R, s MICP ALBE[H 45 10 cm
A115 em = 2H B T AR E o

%3 FRIRAKELRAMITALER
Tab.3 Calculation results of safety factors for
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Improving the stability of slopes of earth drainage ditches by microbially

induced calcium carbonate precipitation
LUO Danhu?, JIAO Xiyun®', WU Shuyu?, LIU Kaihua®, GUO Weihua?, LI Huand;i®
(Hohai University a. College of Agricultural Science and Engineering, Nanjing 211100, China;
b. College of Hydrology and Water Resources, Nanjing 210098, China)

Abstract: [ Objective ] Microbially induced calcium carbonate precipitation (MICP) is an eco-friendly and
innovative technique for improving soil stability. This paper investigates the potential of MICP for improving the
stability of slopes of earth drainage ditches. [ Method] Bacillus pasteurii with OD600=0.97 and consolidation
solution with concentration of 1 mol/L (CO(NH2), : CaCl, = 1 : 1) were used in the study. The solid - bacteria
ratio was 5 : 3, and a urease inhibitor at concentration of 15% was added to the consolidation solution. The
experiment was conducted in boxes filled with soil. We sprayed the soil surface with the consolidation solution and
the bacterial liquid alternatively for the infiltration to reach the depth of 5 cm (C1), 10 cm (C2) and 15 cm (C3),
respectively. The control was to spray water over the soil surface. The mechanical properties of the soils were
measured using direct shear tests when soils were air-dried, saturated, and naturally dried, respectively. [ Result] The
shear strength of the soils treated by MICP were all increased; the decrease of internal friction angle of CK, C1, C2,
and C3 after saturation treatment were 46.67%, 39.73%, 28.98%, and 27.85%, and the decrease of cohesion were
76.37%, 62.83%, 39.09%, and 51.62%, the soil slope of CK was in the understability, and the slopes of C1, C2, and
C3 met the safety requirements C1, C2 and C3 slopes meet the safety requirements, cohesion is the main factor
affecting the stability of slopes. [ Conclusion] Our findings suggest the optimal consolidation depth was 10 cm and
demonstrate the efficacy of MICP for reinforcing the slopes of earth drainage ditches.

Key words: MICP consolidation; soil slope; consolidation depth; slope stability
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Efficiency and hydraulic performance of the micro-pressure

filter in front of the pump studied using PPR and NSGA-I1
TAO Hongfei'?, LI Qi*?, ZHOU Yang®, Mahemujiang » Aihemaiti®%", LI Qiao?, JJANG Youwei“?
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China;
2. Xinjiang Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Control, Urumgi 830052, China;
3. Xinjiang Institute of Water Resources and Hydropower Research, Urumgi 830049, China)

Abstract: [Objective] Pump often has a filter installed in the front of it to filter sediments and debris. This paper
studied its efficiency and performance. [ Method] The study was based on physical model, with flow rate being 2-8
m°3/h, sediment content being 0.5-2.0 g/L. The area of the filter varied from 1 105 to 2 060 cm?, and water separator
type was Type 1, Type 2, Type 3. Without a separator was the control. A prediction model was used to evaluate
sediment interception and total filtration efficiency. Based on these measurements, we determined the optimal
operating conditions for the pump. [Result] The factors that influenced water head loss across the filter were ranked
in the order of inlet flow > sediment content > filter area; the factors that affected the quality of sediment
interception were ranked in the order of sediment content > filter area > inlet flow; the factors impacting the total
filtration efficiency were ranked in the order of filter area > sediment content > inlet flow. The accuracy of the PPR
model for predicting sediment interception quality and total filtration efficiency was 100%, with a relative error less
than 10%, while its accuracy for predicting water head loss across the filter was 70%, which needs further
improvement. The optimal operating conditions for the filter were sand content 2 g/L, inlet water flow rate 7 m*/h,
and filter area 2 060 cm® [ Conclusion] The PPR prediction model was accurate for sediment interception and total
filtration efficiency, but it resulted in errors for calculating water head loss across the filter. Dimensional analysis
and multiple regression can be used as an alternative to predict the water head loss.

Key words: filter; head loss; model; hydraulic performance; filtration performance
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