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Experimental Study on Engineering Residue Modified by Polycarboxylate

Superplasticizer as Fluid Solidified Soil
Wu Meiping' ,Gong Ming', Ding Jianwen”,Bi Lei', Yu Cheng'
(1. Nanjing Jiangbei New District Construction and Traffic Engineering Quality and Safety Supervision Station, Nanjing 210044,
P. R. China; 2. School of Transportation, Southeast University, Nanjing 211189, P. R. China)

Abstract: To solve the problems of waste accumulation and deep and narrow backfilling of foundation pit
in the construction process, by adding polycarboxylate superplasticizer (PCE), cement, phosphogypsum (PG) and
water glass (WG) , the engineering residue is improved into fluid solidified soil for foundation pit backfill. The effects
of various admixtures on the fluidity, strength and drying shrinkage of the improved fluid solidified soil were
studied through laboratory mobility test, unconfined compressive strength test, drying shrinkage test and
microscopic test, and the improvement mechanism was analyzed. The results show that: The flow property of
the material can be greatly improved by adding PCE, but the flow rate decreases rapidly with the increase of
cement content. PG can make the sample obtain higher strength in the later stage, while water glass can improve the
early performance and drying shrinkage property of the sample. With the incorporation of cement, PG and
water glass, various hydration products fill the pores in the soil, and the internal structure of the soil becomes
more dense. In addition, the feasibility of using fluid solidified soil as backfill for foundation pit is verified by
selecting test section for field backfill. This paper can provide reference for improving the performance of fluid

solidified soil and the design of mix ratio.
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Table 1 Basic physical parameters of engineering residue

FoRE R SRR wmpE BRI (pm )/ %
K%/ % /% /% L <5 5-75 >75

21.5 44.1  20.9 23.2 15.5 70.7 3.8

x2 MBEEAUERSOE

Table 2 Main chemical composition of PG and cement

S0,/% CaO/% Si0,/% AlO,/%TFe,0,/% Loss/ %

WiAE 51.91 34.71  8.41 1.28 0.37 3.32
JKie 4.8 65.75 18.26 3.20 4.42 3.51
B+ 0.82 6.23 61.74 18.00 4.51 8.7

1.2 REHE
12,1 REAECH BT

SHARFEK U WA BoK B IR0 I 3 [ 1k 14
RERYSEM , ABIFSE B e 5k T SOk 5 w0, o 57
T LA 2% PCE Bl 50% & 7K 32 R FefE 1 e Lt 7
%, TR AR RO INER 3 PR,

x3 RESEHLTBELLET
Table 3 Mixing design for fluid solidified soil

o ek 7K 51 K WA KB
BE/% BE/% BEY BE%
C15P20 2 15 20 /
C20P0 2 20 / /
C20P20 2 20 20 /
C20P20W5 2 20 20 5
€25P20 2 25 20 /

TE IR K8 g 7 2 HUAE s Bl A T AR R o /K JE LU AL,
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Fig. 1 Flowability test
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Fig.2  Unconfined compression strength test
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Fig.3 Variation of flowability with cement and additives
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Fig. 4  Flowability of different groups
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Table 4 Unconfined compression strength of

different groups (unit: kPa)

#HH/d
Bt kb
1 7 28
C15P20 49.4 401.5 625. 4
C20P0 85.6 537.7 847.2
C20P20 56.2 760. 6 1171.3
C20P20W5 175.1 856. 8 1331.7
C25P20 117.8 1072.3 1 700. 5
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Fig.5 Relationship between unconfined compression

strength and curing age
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Fig. 6 Variation of cumulative shrinkage strain over time
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Fig. 7 Variation of drying shrinkage coefficient over time
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Fig. 8 Relationship between cumulative drying shrinkage

strain and cumulative water loss rate
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Table 5 Unconfined compression strength of field

and laboratory samples

#HH/d IAGRE SR / kPa ZE RS/ kPa
7 351.6 401.5
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