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Experimental Study on Improving the Effect of Flow State Solidification
Treatment with Polyacrylamide

LIN Hongmin'*, SHANG Zhiyang'”, PENG Jie'’"
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University,
Nanjing, Jiangsu 210098, China; 2. Shanghai Tunnel Engineering & Rail Transit Design and Research
Institute, Shanghai 200235, China; 3. Jiangsu Research Center for Geotechnical Engineering

Technology, Hohai University,, Nanjing, Jiangsu 210098, China)

Abstract: In order to study the improvement effect of polyacrylamide (PAM) on the flow state solidifi-
cation soil, the effects of PAM dosage, liquid-solid ratio, and ash soil ratio on the widely distributed
soft soil in the middle and lower reaches of the Yangize River were studied. The results showed that
PAM can quickly reduce the flowability of cement-based flow state solidification soil, improve viscosi-
ty, and slow down the early solidification speed of cement-based soil. The improvement effect of PAM
on the flowability of fluidized solidification can be quantitatively described by net flow rate. It can be
concluded that the net fluidity of fluid cement soil with different initial liquid-solid ratios decreases at
the same level after adding a certain proportion of PAM. For soft soil with a liquid-solid ratio of 70%
to 80%, it is recommended to control the PAM content at 0. 02% to 0. 03% to ensure that the flow-
ability meets the backfill requirements and the on-site construction effect is better. At the same time,
PAM effectively improves the freedom of the construction process. On this basis, the relationship be-
tween the dynamic shear force and fluidity of the soil was obtained, which can better fit the measured
data.

Key words: PAM; laboratory test; fluidity; net fluidity; viscosity; dynamic shear force
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Tab. 1 Basic physical and mechanical properties

of soil samples

W T LB Bk KR R
/(g+-em?) /(g-em™) It /% /% /%

1.53~ 0.85~ 1.89~
1.58 0.93 216 0780 304165
2 KIRHIYIEE ERE
Tab. 2 Physical properties of cement
WRE O R PRk FRMERRRE BESSHYE]/min

(g.em™) /(m® - kg™") B/% FKE/% Py 25t
3.10 370 1.99 26.8 180 365
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Tab. 3 Table of mix proportion schemes for flow state

curing laboratory tests with different PAM dosages

G5 KA T L
1 0.08 0.70
2 0.08 0.70
3 0.08 0.70
4 0. 08 0.70
5 0.10 0.73
6 0.10 0.73
7 0.10 0.73
8 0.10 0.73
9 0.12 0.76
10 0.12 0.76
11 0.12 0.76
12 0.12 0.76
13 0.15 0. 80
14 0.15 0. 80
15 0.15 0.80
16 0.15 0. 80

K A He R KR 5 TR 4 0 5 AR YRR R K Ay
[EFHAY R 2 FE (B PAM 388 PAM 55 50K 4+ 09 & L,
PAM B8 0%0 0. 1%0 0. 2%0 0. 3%0 0. 5%0, 3% 5 4, &1 80 F
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Fig. 1 Schematic diagram of flat cylinder method
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Fig. 2 Relationship between fluidity and liquid-solid ratio
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Fig. 3 Relationship between fluidity and cement-soil ratio
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Tab.4 Summary of admixture data in existing literature
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Fig. 10 Relationship between dynamic shear force and fluidity
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