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Abstract: In view of the collapse of the trench wall and the failure of conventional plugging materials such as cement in

the construction of diaphragm walls in waterrich sand and gravel formations, single factor experiment was used to
analyze the influence of the gel forming agent (anionic polyacrylamide) , the crosslinking agent (chromium crosslinking
agent) , the reinforcing agent and clay on the properties of polymer gel (gelation time, viscosity, strength and stability)
for shallow plugging; and the optimum formulation was obtained by orthogonal test. In addition, the formation
mechanism of the gel material was also analyzed. The results show that the reinforcing agent can link the gel-forming
agent in gel, and further enhance the strength and stability of gel. Clay can also shorten the cross-linking time and
enhance the gel strength, but clay is not conducive to the stability of the slurry. The final optimized formula is: 15%
chromium crosslinking agent+5% gelling agent+8% reinforcing agent+7.5% clay. Its performance can meet the
plugging requirements of shallow diaphragm walls.
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Fig.1 Breakthrough pressure test device
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Fig.2 Experimental results of cross-linking agent dosage
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Fig.3 Experimental results of gelling agent dosage
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Fig.4 Experimental results of reinforcing agent dosage
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Fig.5 Experimental results of clay dosage
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Fig.6 Factor analysis results of orthogonal test
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Table 3 Performance test results of the optimized formula
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min (mPa-s) o/t MPa %
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Fig.7 Principle of cross—linking reaction

TE T B Be, SR o0 P 6 0 BE A S8 3R I
BRI EAT 5% B T SR IE S OF H 5 W — R & W5k
B R AEAS G TR S T N SCHR T PR I 2R A
PR e, BE A PRE IR B B, TUBE MR A TR VR 2 T
[ BN (R =37 B SN e R TR S VAR
TR N 0 7 8] S 3k O A 3, 32 o iR 43 1
[ ol 52 790 -5 36 5 71 ] £14 52 1B, 39 56 5910 18] 1 52 15K P9 348



148 R TR

20234 1H

I3 T AL,

SRS

P RLTEES

FaEHi

R
° Cr

8 HRERKEIE

Fig.8 Gelation mechanism of water plugging gel
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