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Study on the Experimental Preparation of Flowable Solidified Soil Using Tailings from

Wet — process Manufactured Sand Production

FRE, RVR, & &, ¥ R, F&F&, 5%, RRW

(ERUSRy:, IRATH SR GE R REA R LT B RS %, Jbat 100044)

O R A AN P Fe A Ak ] Ak 550 a1 [ 4 R Y s i A AL L, ol W sh i B | BEAS
pI) WK U ASPEREFNTCON MR BT R 3 R i, R DK b . R Fe . ORI B R FIRD b H R U8 it 25 ] Ak
SR TARTERER S A PERE AR . SRR JKIETEE D 0. 62 ~0.69, #8400 7%~ 11% K2 LT 58 15% ~ 17%
GC [ fE7), il 5 IR AR 1L £ 28 d YUK IR AE 0.56 ~ 2. 10 MPa, i &2 — kA S5 44 [ml T A K [ ol
0.62, WAMBHE20% , BAHAME R BR G R R0 1 1o 0.3 1, GC L7 A [ 4L L R sh i
JE79 265 mm, 28 d HLIEIRELIAF] 2. 66 MPa, WIKARALT 3% , nlii 2 F o RIS L [T TR s PES IR/
T0.88 Pa - s, AELLPEEYWRFEI; S ALK UERD FE U i I 285 [ Al £ il 4 p ] #2209 S RON I BER
B FIUSCR AR AL W R Ve PR TR S

K@i PRI WALt WURIEREER R FAPERE; K H

hESSES: TU528 XEARERS: A XEHS: 1005-8249 (2025) 02-0018-07

DOI:10.19860/].cnki.issn1005 - 8249.2025.02.004

JI Junhao, SONG Shaomin, LI Shao, PENG Tian, LI Jinjun, DU Ruoxuan, ZHAO Xiaojiao

( Beijing University of Civil Engineering and Architecture, Beijing Key Laboratory of Building Structure and
Environmental Remediation Functional Materials, Beijing 100044 )

Abstract: Fluidized solidified soil was prepared by stabilizing tailings sludge using cement curing agents and solid waste — based
cementitious curing agents, respectively. The effects of water — solid ratio, binder — soil ratio, activator dosage, and sand —
soil ratio on the workability and mechanical properties of the fluidized solidified tailings sludge were investigated through
experiments on flow spread, setting time, bleeding rate, rheological properties, and unconfined compressive strength. The
results indicate that: With a water — solid ratio of 0. 62 —0. 69 and a dosage of 7% - 11% cement curing agent or 15%—-17% GC
curing agent, the 28 days strength of the fluidized solidified tailings sludge ranges from 0.56 to 2. 10 MPa, meeting the
requirements for general non — structural backfill engineering. For GC - cured fluidized soil optimized with a water — solid ratio of
0.62, 20% activator dosage, and controlled sand — soil ratio of 0.3 (incorporating recycled fine aggregates to improve particle
gradation) , the flow spread reaches 265 mm, the 28 days strength attains 2.66 MPa, and the bleeding rate remains below 3% ,
fulfilling the criteria for early — strength structural backfill applications. When the viscosity of the mixed slurry is less than 0. 88 Pa-s,
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the fluidized solidified soil mixture exhibits a higher probability of bleeding. Propose the controllable parameters and cementitious

material dosage in the preparation of fluidized stabilized soil using manufactured sand washing tailings. The research findings can

provide references for the reuse of wet — process manufactured sand tailings.

Key words: tailings of mechanically crushed sand; flowable fill or self — compacting backfill; full waste — based cementitious

materials; rheological properties; water — to — solid ratio
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Table 1 Basic physical properties of sand tailings
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Fig. 1 Particle size distribution of tailings from mechanically sand
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Fig. 2 XRD spectrum of the tailings mud
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Table 2 Key technical parameters of cement and GC

B WKREB fRfdg SR min KRR MPa

firk 3 > .
/(g/em) / (m¥kg)  HIK/%  wpg #aE 7d 0 284d
K 3.03 416 27.3 165 250 3.2 50.4
GC 2.85 405 27.1 146 390 24.3 43.0
*3 BEHABHER
Table 3 Gradation of recycled fine aggregate
At AL %
S i

4.75mm 2.36 mm 1. 18 mm 0.60 mm 0.3 mm 0.15 mm 0.075 mm <0.075 mm

SRS 240 3282 18.90  14.64 1098 774 462 7.90
BiMEA 2.40 3522 5412 68.76  79.74  87.48 9.1 100

®4 EiE. GCHKENEENZAMN /%

Table 4 Main chemical composition of tailings, GC and cement
2k CaO AlLO; SiO, MgO Fe,O; SO;  K,0 TiO, Loss
B 5.31 15.60 50.76 1.21 13.33 1.21 9.39 1.12 2.07

GC 10.63 13.95 49.93 1.77 10.05 0.42 9.49 0.84 2.92
JKJE 56.73 6.33 19.87 4.21 3.48 3.27 0.57 0.42 5.12
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Table 5 Experimental mix proportions for
flowable fill using tailings from crushed sand

[ 474024 43 .
Gis LW KEH He 5/ % R/ % }; i o B
KR GC -
Cl 0.08 0.62 7 93
C2 0.08 0. 66 7 93
C3 0.08 0. 69 7 93
C4 0.10 0.62 9 91
C5 0.10 0. 66 9 91
C6 0.10 0. 69 9 91
C7 0.12 0.62 11 89
C8 0.12 0. 66 11 89
C9 0.12 0. 69 11 89
T1 0.18 0. 54 15 85
T 0.18 0.62 15 85
T3 0.20 0.54 17 83
T4 0.20 0.62 17 83
T5 0.22 0.54 18 82
T6 0.22 0.62 18 82
YT1 0.18 0.62 13.6 85 10
YT2 0.18 0.62 12.5 85 20
YT3 0.18 0.62 11.5 85 30
W1 0.10 0. 69 7.2 91 20
w2 0.14 0. 69 9.6 88 20
w3 0.18 0. 69 12.0 85 20
Z1 0.18 0.54 12.5 85 20
72 0.18 0.54 12.5 76.5 20 0.1
73 0.18 0.54 12.5 68 20 0.2
74 0.18 0.54 12.5 59.5 20 0.3
75 0.18 0.54 12.5 51 20 0.4
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Fig. 3 Fluidity of flowable fill with various curing agents
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Fig.4 Effects of various factors on optimizing the
fluidity of GC - cured flowable fill
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Table 6 Bleeding rate of fluidized solidified soil

23 T WIKZ/ %

” / (kg/m*) 15 min 30 min 45 min 60 min 120 min
c7 1530 1.0 1.3 1.7 2.5 3.1
c8 1540 2.5 3.1 3.7 4.3 4.8
T2 1550 0.6 0.8 1.1 1.5 2.6
YT2 1545 0.8 1.0 1.3 1.8 2.8
71 1560 1.5 1.3 1.2 0.7 0.6
72 1 580 2.0 2.3 2.4 2.8 3.1
73 1590 2.9 3.4 3.7 4.2 4.4
74 1590 3.4 3.9 4.3 4.7 4.9
75 1595 4.7 5.2 5.5 5.7 6.2
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Fig. 5 Shear rate — shear stress MB fitting curves of
flowable fill under different factors
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Table 7 Parameters and cementitious
material dosage reference for flowable fill
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