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Abstract

In this paper, pure cement, 40%, 50% and 60% sintered red mud and 25%, 33% and 40% silty
clay were used to prepare foamed lightweight soil. Unconfined compression test, splitting tensile
test, resilient modulus test and softening coefficient test were carried out. The experimental re-
sults show that the compressive strength, splitting compressive strength and resilient modulus of
the lightweight foamed soil decrease with the decrease of cement content, and the three have a
good linear relationship. Because of the cementitious activity of red mud, the mechanical proper-
ties and softening coefficient of the red mud foamed lightweight soil under the same dosage are
obviously better than that of the silty clay foamed lightweight soil. The 28 d compressive strength,
splitting compressive strength and resilient modulus of sintered red mud foamed light weight soil
at 40% - 60% dosage are 1.2 - 0.81 MPa, 0.24 - 0.17 MPa and 377 - 258 MPa respectively. The 28 d
compressive strength and splitting compressive strength of 25% - 40% dosage silty clay foamed
light weight soil are 2.43 - 1.02 MPa and 0.44 - 0.2 MPa respectively, and the softening coefficient
of different types of foamed lightweight soil is greater than 0.7. Based on the existing code re-
quirements, it is proposed that foamed light soil should be used as roadbed filler, the soil content is
not higher than 33%, red mud content is not higher than 40%, foamed lightweight soil is used as Em-
bankment Filler, soil content is not higher than 40%, and red mud content is not higher than 50%.
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Table 1. Physical properties of testing soil
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Figure 1. Grain-size distribution curve of testing soil
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Table 2. Chemical compositions of sintering red mud

2. BREETRRINLFLE A

}:&% SlOz T102 Alez F6203 CaO NaZO MgO ﬂ’ﬁﬂ
(%) 22 32 6.4 9.02 41.9 2.80 1.70 11.7

Table 3. Mineralogical compositions of sintering red mud
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WA T %
JETEE IR 25.0
IKETERRES 15.0
KA 9.0
Ji A 26.0
EKEMER 7.0
HEA 7.0
IKERERRAN 5.0
FERE 3.0

Table 4. Chemical compositions of cement

F 4. KCRUFERS

Ej’z‘% SlOz Fe203 A1203 CaO MgO SO3

BE(%) 22 42 5.2 63 15 22

AR YGRIE IR T+ H AR N 800 kg/m®,  H AR A 180 £ 20 mm, A8 [ (AL A R
LK, ok i R B AR i (SC B L) B RE SN 0% 25%, 33%, 40%; e
TR EERN Iy 2 TR, ik — P BB AS, bedtvd AR e B IA R B B (RM 42 5T ) 1% i R e
BRERN 40%, 50%, 60%—=HACHET R, 37 HilRic s, Wk s fs.

R T L 5 R IBZ I T-HE, 55T 4.75 mm J7 FLIRE R KN S8 T ke, I HEHS
HAMBIRS RN . B /7R SRR EHEE 3 min, FRE/KTRIIANTE R EEE 3 min, SRJ5 AR SN
NIEHRSFE 3 min, HES5REES HREFERAER S, JHEHREEGE, #iRRP, R 2d
JE WA, R N B AT R IR TR, A BRI E AT & U Re A AR I

Table 5. Mix design of foamed light weight soil
=5 RRREEARIT

Fg BEFLhkgm’)  FEEkgm) KB (kg/m) K(kg/m®) HSK(L/m’) & ﬁggﬂ%)

1 / / 533 266 556 0

2 140 / 399 259 561 25%
3 187 / 355 257 561 33%
4 225 / 320 256 561 40%
5 / 217 309 273 547 40%
6 / 271 271 270 543 50%
7 / 325 207 267 540 60%

DOI: 10.12677/hjce.2020.95049 463 T ARTHE


https://doi.org/10.12677/hjce.2020.95049

ol &%

3. IEERE
3.1. BRI EEE

FHTE SR R F R SR DRI SEL SR B PR X 0 IR 58 2> 1 MPa, SEA IR IR [X>0.6 MPa [14]. W E 2 tha] AE H,
B KRS EFEAR, KB AT 7 d PUSSRE KO SRS, HMF 828 d SZ K, AHREBRET
(40%), RM %) X T SC 4 1 28 d 58 1.02 MPa #2754 1.2 MPa, ¥t B AR VA ik i85 1 J&
MEME TR A L, A L R ERAE N, AR &R 15 f-CoS, HIIETERAR, 7EmMES%
PR ARU8 AR RERR TR A 2 R AR A N2, T RS PR SR Iy, S AT S Ca(OH), B A KL B,
PR T RM B L5 . AR B AR B T B AR RN T 40%0, YRR AT AR A e A 4 R
XKL MARTE BRI T 60%0, TR 5 LT DU A il A B B 32 X ARk

3.5
—— 0% e 25%t—a— 33%t v 40%L
3.0 ¢ 40%FRYE < 50%FRIE > 60%RIE
T A
S o
=251 —
i " —
ﬁz.o F .// B - X
% -~ —
il"él.s— / .
///k///‘i Y »
% LO-—¢ PG l#ii .bt[.x;}ffj\_ﬂ.k _________________ o
= “ b >
H{O.S—_'_':ﬁ_"—% ............................. |
»
0.0 L L L
3 7 28

FPRI (D

Figure 2. Unconfined compressive strength of
lightweight soil with different soil/red mud re-
placement amount
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Figure 3. Splitting tensile strength of lightweight soil with
different soil replacement amount
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Figure 4. Relationship between splitting tensile strength
and UCS of FLS
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Figure 5. Resilient modulus of lightweight soil with dif-
ferent soil replacement amount
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Figure 6. Relationship between resilient modulus and un-
confined compressive strength of foamed light weight soil
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Figure 7. UCS of foamed light weight soil in dry state,
natural state and saturated state
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Figure 8. Softening coefficient of lightweight soil with differ-
ent soil replacement amount
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