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Effect of methods of adding urea in culture media on sand solidification tests
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(Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The sand solidification technology can improve the mechanical properties of sands and is being widely applied in
engineering. Adding urea to culture media can drastically accelerate the curing reaction. The influence of adding urea to culture
media on sand solidification is studied. At first, three methods of adding urea are examined to investigate the effects of them on
the growth characteristics and urease activity: that is, adding urea before sterilization, adding urea after sterilization and not
adding urea. Different amounts of urea are then added to obtain the appropriate amounts of adding urea for subsequent
experiments. Finally, the method of adding urea after sterilization, length of sand columns, injection speed of gelling solution
and sizes of sand particles are investigated to observe the influences of different factors on the curing of sand. The results show
that the method of adding urea to the culture media can increase urease activity, but it will slightly inhibit bacterial growth. The
proper amounts of urea added are between 5 and 20 g/L. The method of adding urea after sterilization markedly increases the
strength of the injecting path. However, a long injecting path leads to lower overall strength. The faster the injection speed, the
higher overall strength the sand columns have. When 20 g/L of urea is added, the overall strengths of the solidified sand
columns increase with larger sand particle size. Therefore, the method of adding urea to the culture media for sand solidification
is suitable for coarse sand, which will act as a guide for the application of sand solidification technology.
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Fig. 1 Effect of urea-adding ways on bacterial growth
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Fig. 4 Effect of urea-adding ways on urease activity

RIGETCH TAE G h AT, TfREAI 4. &
SIS B 7AHF R AE R BRI IR I PR EN
JIRBEE T B (AR L, TR R S B A A KA
A ER] . RN RERA B (et iREgE T, ERE
EIREDRFEACOY, COT Bk H' G A, S5
VAV IZA G 58, B O 49 ) A e A K BB
TEH

TR PR 25 53 A9 31 COT , S ) IR
REDEREPR R 7 MR B, PERE 2 RS, ik, %
A BRI P BRI A U B oA R . Hizoi s
AP E s, Bt e T 5 20 4 [ X5
AT I o
2.3 FREFMEBMNEMHE KA

I B 48 IR 100 mL, 1 R A& 70
0, 5, 10, 20, 30, 0g/L. [FIR KM K GaHRINEKR
149777 ZCRIE F0 PR 22V o025 B A A= KRR g i M 7 2
Wi o F5 I 1% RRA LR, $EHITREE Y 20°C, pH 7373
N T HEFR 24 h 5, W E & 2H B AR RO FE LA R IR SRS 1
IR A 5 pros.

M5 AT, BEH RS IR R, WOt R
MRS, BIEEE PRSI N, G Rk
RAAR: TR PRER RGN, DREES 20 230
b e, ARMKEERME R



942 H O+ T OB % M

2018 4E

BEAT RS, PRETSINEAE 5~20 g NHONE L, B IR
RITA IS A AR AL DN, (RIS R PR o

141 7100
135 1%
180 %
12+ 170 ‘g
S 11t 60 §
= 50
S 10p 40 $#
09 30
150 B
20 12
0.8 {10
0.7 1 1 1 1 1 0
0 5 10 20 30 40
REERN(gL)

5 FREFRMMEIEME KFIRESE TR R0
Fig. 5 Effect of urea-adding ways on bacterial growth and urease

activity
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