48 3

Vol.48 No.3
2017 2

Yangtze River Feb. 2017

11001 -4179(2017) 03 - 0081 - 05

TR OF 4 4 5 o# oA g

(1. 430068; 2.
430071)

: f# A B 44 ( microbial — induced calcite precipitation {3 #& A MICP) 3 K% & £ T A2 4538 #7 5% 69 — Ff 3b
EREBE R, AAZERATRER B EHE KRELRGDFHFR. AT R RXB(X HETH 288
B5.CD 0 R B 45 € B FRIE) MRS TIREDHERINLEME N FRRRZHOKRRA KREDES TS H
Moo EZ MM E G FREREN: A H SRR T LGRS SR 228 WA 5 22 PR 1 k3 1
HHEREFHE BRI R ERE AW S AREE AR GRFGH T, BRREGERNEERE
RE L ABRBRABRNRE, BRGEZ 50 A F R SA BRI LI . X P Ik &2 HF 6 55 B 454
FiAF5.39% 0t R REERRHABEATHMNRZ 423% 333% 35.7% o

DA TR BT, IR, B FIAR, MM

. P642 DA DOI: 10. 16232/ j. cnki. 1001-4179. 2017. 03. 017
Chu
7« Whiffin
o 3.5% 60 kg/m’
1-2
8 .
o Dejong
3
o * . Chou
21 MICP
o Boquet 0 Li
4 1
o Stocks o
(S. pasteurii)
>, Harkes o

6

12016 - 05 — 06
CHAE B KA R A B B (2014CFB601)
IR P e MY TEAFLLIIRRELAFARSIBEHME. E - mail wxumin@ 163. com



2017

( MICP)
- Castanier MICP
2@ e
;@ @
,®
,©
(S. pasteurii)
MICP o
( NH,") (Co37)

NH, - CO - NH, +3H,0 —2NH; +C0~ (1)

9

DeJong
Ca’* + CO? ——CaCO0,( |) (2)
1 o
1 12
MICP o
) (CD)
. @ X N

10
1
oD / / /
o h (mol + L°") d
1 1.0 12 0.6 5
2 0.8 12 0.6 10
3 0.8 12 0.3 10
4 0.6 12 0.6 10
: ODggo
ISO (99.7% )
1.538 16 g/mL 1.811 5 g/mL
c, 5.076 Dy, 0.52 mm.
2 o
( S. pasteurii
ATCC 11859) o
ATCC 1376( NH4 - YE)
: 20 g/L 10 ¢g/L
(NH,) ,SO, 0.13 mol/L Tris (pH=9.0)) -
NH, - YE
30C. 150 r/min
( ODgqo)
0.6 0.8,
100
80
i\E 60
R
il
T 10
S
20 P
0 9!
0.01 0.1 1 10
KR /mm
2
38 mm  PVC o
D PVC
. @ 12 cm
pPvVC 80 mm
NE)
pPVC 80 mm . @
1.67 mL/min pPvVC 30 mL
CaCl,( 0.05 mol/L) . &
2 h
1.67 mL/min ( 1),

12 h 30 mL o



&3

4
4.1
200 10g
X
( bz) X o 3
X o 3(a)
« ) 3(h)
CaCO,( ) o
2
4 SEM 4(a) ~(b)
SEM  ( 4(c) ~(J) )
(5~25um
) o
15 3
4(g) ~(h) 3
4

s 124
4(e) ~(1) SEM
134
3 XRD
4.2
5
100 kPa. MICP (1234 )
( bz)
©.1234

SEM

25 50



84 2017
o 40.03° 42.66° 54.35° 45.29° 46.16°,
o 6 2 o
MICP 6 ¢ @
- MICP
. N . MICP
o 5(c) 100 kPa
4 1.18% _
594.7 kPa o 4
10.42% o o SEM
700
600
500 ¢ =33.3kPa
£ @’ =54.35°
N 400
R,
=300
&
200
100
0 100 200 300 400 500 600 700 800 900 1000
ER7) o /kPa
6 2
4.3 [N
MICP
CD
o 5 mol/L
C .
2o
CaCO, +2HCl = CaCl, + CO, T +H,0 (4)
M -M
C =———-— 5
i (5)
M, M .
2
5 MICP /
123 4 bz kPa I ) g 1% 1% ¢ /kPa @7 I(°)
1 25 164.39/170.5  3.72 4.4 6.7 45.29
142% 423% 182% 220% MICP 2 (08-5-0.6) 50 161.59/169.1 6
o 100 156.88/163.7  4.34
2 25 149.20/157.6  5.63 5.39 B3 5435
_ MICP (0.8-10-0.6) 50  162.20/170.3 4.9
75 157.83/166.6  5.56
e’ o 3 B 16.03173.0 3.5 3.81 41 .66
7, = ¢ + otang’ (3) (0.8-10-0.3) 50  161.92/168.2  3.87
' 0 100 155.97/162.2 3.9
° 4 25 MLTI545 454 4.8 4.3 46.16
(0.6-10-0.6) 50  163.82/171.8  4.87
o bz 1234 100 165.80/174.2  5.06

0.1 6.7 33.3 4.1 14.3 kPa




&5

¢ @ . 4
0.58% 0.87°
¢’ 2.13 & 4

MICP

35 60

>

50

251 NEEERE >0 10

/kPa

30

o /(%)

20

B < iR

3.0 3.5 1.0 1.5 5.0 5.5 6.0
BRaS8/%

& 4 A 2

7 cNg’

(1) (S. pasteurii)

(2) MICP

5.39% . .
423% 333% 35.7% .
(3) MICP

-

c'Ne o

Cayan D R Bromirski P D Hayhoe K et al. Climate change projec—
tions of sea level extremes along the California coast J . Climate
Change 2008 87(1) :57 -73.

DeJong J T Mortensenb B M Martinez B C et al. Bio — mediated soil
improvement ] . Ecological Engineering 2010 36(2) : 197 -210.
Karol R H. Chemical grouting and soil stabilization M . New York:
Marcel Dekker NY 2003.

Boquet E Boronat A Ramos — cormenzana. A Product — ion of calcite
( calcium carbonate) crystals by soil bacteria is a common phenome—
non J . Nature 1973 246(5434) :527 -529.

Stocks — fischer S Galinat ] K Bang S S. Microbiological precipitati—
on of CaCO5 J . Soil Biology & Biochemistry 1999 31(11) : 1563 —
1571.

Harkes P H Booster ] . Van Paassen L A et al. Microbial induced

15

16

carbonate precipitation as ground improvement method — bacterial fixa—
tion and empirical correlation CaCO5vs. strength C // Proceedings of
Ist International Conference BGCE. Delft s.n.  2008: 37 —44.
Chu J Stabnikov V Ivanov V. Microbially induced calcium carbonate
precipitation on surface or in the bulk of soil J . Geomicrobiology
Journal 2012 29(6) : 544 —549.
Whiffin V'S Van Paassen L A Harkes M P. Microbialcarbonate pre—
cipitation as a soil improvement technique J . Geomicrobiology Jour—
nal 2007 24(5) :417 -423.
Dejong J T Fritzges M B Nusslein K. Microbial inducedcementation
to control sand response to undrainedshear ] . Journal of Geotechni—
cal and Geoenvironmental Engineering 2006 132( 11) : 1381 - 1392.
Chou C Seagren E A Aydilek A H et al. Biocalcification of sand
through ureolysis J . Journal of Geotechnical and Geoenvironmental
Engineering 2011 137(12) : 1179 - 1189.
Li Bing. Geotechnical properties of biocement treated soils D . Sin—
gapore: Nanyang Technological University 2014.
Castanier S Metayer — levrel G L Pepthuisot J P. Bacterial roles in
the precipitation ofcarbonate minerals in microbial Sediments M .
Berlin: Springer — Verlag 2000.
Muynck D W Belie D N Verstraete W. Microbial carb — onate pre—
cipitation in construction materials: A review J . Ecologic — al Engi—
neering 2010 36(2) : 118 - 136.
Brian C Martinez S M. Jason T et al. Bio — Mediated soil improve—
ment: load transfer mechanisms at the micro — and Macro — scales
J . Advances in Ground Improvement 2009:242 —251.
Ahmed Aloabany Kenichisoga M Carlossantamarina A M. Factors af-
fecting efficiency of microbially induced calcite precipitation J .
Journal of Geotechnical and Geoenvironmental Engineering 2012
138(8) : 992 —1001.
Mitchell J K Santamarina J C. Biological considerations in geotech—
nical engineering J . Journal of Geotechnical and Geo — environmen—

tal Engineering 2005 131( 10) : 1222 - 1233.




96 2017

2015(2) :52 =55 6. ] 2015(8) :91 -96.

. 2014(5) 1211 -215.

Research on hydraulic characteristics of centrifugal pump with different volute tongue angle

YE Li
( School of Mechanical and Auiomotive Engineering Yangzhou Polytechnic Institute Yangzhou 225009  China)

Abstract:  In order to study the internal flow of the spiral case and the unsteady flow characteristics of centrifugal pump with
differently placed volute tongue angle based on the ANSYS — CFX14.5 we carried out steady and unsteady calculation and data
analysis aiming at five schemes of spiral volute of different tongue angle and the hydraulic characteristics of the pump were veri—
fied by tests. The analysis results show that with the increase of tongue position angle the efficient area of centrifugal pumps is
extended but the hydraulic performance under the design condition decline slightly and the tongue angle has an important effect
in large flow cases; in non — design case different tongue angles greatly influence the internal fluid state especially in the low
flow conditions with the decrease of tongue angle the symmetry of the fluid flow distribution in the channel of the impeller is im—
proved obviously and in the large flow condition the velocity gradient in the vertical cross — section of the volute outlet is greatly
increased with the decrease of the tongue angle. It5 also found that the variation of tongue angles has very little effect on the ra—
dial force of the impeller the radial force distribution is almost the same regardless of the variation of tongue angel.

Key words: spiral case; setting angle of volute tongue; numerical simulation; unsteady state; non — design condition; radial

force
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Triaxial test and micro analysis of microbial cemented sandy soil

WANG Xumin' GUO Wei'? YU fei> YI Chao' SUN Lin'

(1. School of Civil Engineering & Environment Hubei University of Technology Wuhan 430068 China; 2. State Key Laboratory

of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanic of CAS Wuhan 430071 China)
Abstract: A new ground treatment technique microbial — induced calcite precipitation ( MICP)  has recently emerged in
geotechnical engineering which utilizes the MICP to cement loose particles together and therefore the mechanical properties of soil
can be enhanced. Based on the test ( X ray diffraction scanning electron microscopy triaxial shear test CaCO, quantitative
chemical tests) the connection between the change of microstructure and the improvement of mechanical properties of cemented
sandy soil and the relationship between the cement content and sandy soil physical mechanical indexes are obtained. From the
test results it is found that the calcite crystal mainly adheres on particle contact face and highly aggregates thus blocking the
pore and forming link bonds then the mechanical properties of the samples are improved by the cementation of the particles. The
concentration of bacteria liquid the time of injection and the concentration of nutrients can affect the content of settled calcite. A
good correlation between the content of calcite and the improvement degree of mechanical properties of the sandy soil is obtained.
In the test when the calcite content of cemented sandy soil samples reach to 5.39%  the strength cohesion and internal friction
angle will increase by 423% 333% and 35.7% respectively.

Key words: microbial induced carbonate precipitation; cemented sandy soil; physical and mechanical index; microstructure



