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Abstract: Fluidized solidified soil, due to its high fluidity, self-compaction, and controllable strength, can solve
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filling engineering problems such as narrow backfill sites and narrow backfill spaces, and fluidized solidified
materials mainly include cementitious components and flow components. Using slag and cement as basic
cementitious materials, the appropriate dosage of the activators (quicklime and sodium silicate) were determined
through single factor tests. Response surface analysis was conducted using Design Expert software to obtain the
optimized ratio of composite cementitious materials. The types and microstructure of solidified sludge products
were obtained through XRD and SEM experiments, and the solidification mechanism of composite cementitious
materials was analyzed. The results showed that the optimized ratio of composite cementitious material (CCM)
cement: slay: quicklime: sodium silicate was 38:42:9.7:6.5. The fluidity and strength of the fluidized solidified
sludge using CCM were better than those using only cement. The hydration products of CCM solidified sludge
mainly include hydrated calcium silicate gel and ettringite. The hydration products encapsulate soil particles and
fill pores, significantly improving the strength of fulidized solidified sludge. The strength improvement of CCM
solidified sludge includes hydration, alkali induced pozzolanic reaction, ion exchange, micro expansion and
filling effects.

Keywords: fluidized solidified soil; sludge; composite cementing material; unconfined compressive strength;

curing mechanism
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Table 1 Physical properties of test sludge
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Fig. 1 Effect of quicklime content on the 28d UCS and
fluidity of the fluidized solidified sludge
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Fig. 2 Effect of sodium silicate content on the 28 d UCS
and fluidity of the fluidized solidified sludge

Hi P2 AT 0, BB Ak R 445 i 1 K I A [ Ak
U I BN BE AN W/, 7R TR AN B N 190 L Bl
JE W /N A 180 mm o X 2 PR by ik 1R AR 2F 0 R & A
KO IR B, A B K Ak B E R B (CSHD) LK £k 87 R 45
(CAH) B, 33 56 B g JH 5T 1 % U6 1] 19 FL T, 38 5
T SURE ] (4 45 G 7, R ORI FE R E K B
M 5 BUR 8 B RRA .

H1 ] 2 308 0] DLk B, Bl 5k R A 45 ik 1 38 KL Ui
SEACR Ve E —~ K, ERERWBE N1
iF, 28 d 58 B 35 5] 0. 44 MPa, #H b & 5 ik 18 4 i 134
jtT 51.7% o 32 M o ik R 4 42 1 26 + 0 4 vh i)

A Y TR A B AR\ TED A A 9 M SR R A 4
ﬁ%,/\;ﬂlﬁ/ﬁkwﬁ@ﬂﬂsﬁﬁuﬂﬂc%ﬂ,ﬁiﬁm/}%rh
R AT 5 O A RN A K AR T R S L K AR R IR
5 e e AN T R R N RE U R R kR 1l
JR R AR 8B v 3 M S10, F1 A 1L,O, 76 5% M 26
35 R HE KA RO AR R K AR R 5 5 K Ak R
72 45, A 81 W /K RIS &5 0K AR Y 5346 R &
FiY Ca® SO, 5 CAH I A s LA (AF L) , 45
LA — ol R ik Pk K Ak 7= W, e A AU s AR AL
Bl , 0 58 B 0 — 20 it

EZ B 11 Y == R TR T o ey o L L 28 |
JE R0 Y oK, AR b H gl B — i O 160~
220 mm, §L 3 E— BN 0. 3~2.0 MPa, HE 17]
HLAEAIRBRNO0. 4% ~2% B 58 F KT 0. 3 MPa,
TR A B 1 £ AR R EE R, HR sl B AL TR R K
Vs BB 2 A0 RERREAB RN 0. 206 ~1. 006 I, 5 JiE
KF 0.3 MPa, i & FL 3 FE A 5w 2k, Hifsh
JEAL TR KT BEA A KIEHBERN0.4%~



104 + K5 33¥ L4

FAROF & L)

% 48 %

2.0  FEMRENE HBE 0. 26~1. 0%,
2.2 Mg R RIS
2.2.1 vh @y E&tARBER
R 5 2 R 230 8 o 4 08 R R (2 o R e TR

U Bl R 28 d 9 ¥ 7 22 o A A R AR T MR 8
Fﬁ/jf\‘c

RT RIEFESH

Table 7 Analysis of variance in fluidity
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Table 6 Test scheme and results of response surface

analysis
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Table 8 Analysis of variance in 28 d UCS
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Fig. 3 Normal plot of residuals of fluidity model
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Fig. 5 Response surface and contour plots of slag
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Fig.6 Response surface and contour plots of

quicklime-sodium silicate interaction on 28 d UCS
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