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Effects of fly ash on the strength and solidification process of cement soil
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Abstract; A series of experiments were carried out considering fly ash-cement interaction and fly ash-silty soil
interaction to study the effects of fly ash on the strength and solidification process of cement and silty soil. Then
the microstructure changes of fly ash cement soil were observed to explore its mechanism through scanning e-
lectron microscope (SEM) tests. The strength test of fly ash cement stones shows that the strength of cement
stones at 28 d and above were improved by adding fly ash. The moisture content test of fly ash-silty soil and its
consolidated undrained test show that the mixed soil became harder. The X-ray diffraction (XRD) test shows
that fly ash could refine the Ca( OH) , crystal grains in cement. SEM test results show that the microstructure of
cement soil became more compact by adding fly ash.
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Tab.1 Chemical composition and content of fly ash

sl FTEE 5T %
Si0, 57.20
ALO, 34.71
Fe,0, 3.51
Ca0 2.59
MgO 0.17
S0, 0.22

R2 Q5ERIBKEUERS RIERERER
Tab.2 Chemical composition and performance indicators
of 42.5 Portland cement

PEAE mSO3/mMg()/ P WREA Pk kR
B 9 % /% (m®-kg') FE/MPa JE/MPa

WREE <3.5 <5.0 <5.0 =300 =35 =170

S 2.56 1.57 1.95 377 5.8 24.4
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Tab.3 Physical-mechanical properties index of

silty clay used for the tests

RkE W/ LB W, MR EHERES
KE/% (g-em™) H %o % MPa™
54.4 1.62 1.499 45.1 20.8 1.08

1.2 AEFE5IREEE

R T HIRFT RS RIS K R A B Y R R, % TR
MBI 5 5 IS 2 R R T4, W
WK i (KR B/ 7K JR i X 100% ) 43 K
0% 40% .53% .67% ., ¥ 7K e A5 A JiE £ 58 9, in
KA 1 35T I A KR B
A1, 70.7 mmx70.7 mmx70.7 mm 457 97 AR,
PEIEFTFRY FR P IR I 4300k 7,28 .60.90 d.,
P 52 UG FE AR K U6 A 1 TEM PR Bt 5
FERE, D L E 3 MRER, BOE S EAE R
TRBC LR, 5 R I T8 S, R P R
7 d 128 d AL IR, T KA, AN
U AT /N TROAEERE (3 B IR 105 °C) At
T8 b, HCH KU A /N B A F AR R K,
0.075 mm 7 , HRE R AR X G ATHH 0
38, 2T S50 6 kV/30 mA , T4t A 1
5°~70° ,JEE%] 8°/min,,

SR TSR R — A R JBRY t BAR B AR
T HEAT R - I U RS IR A A E KR
5, BRE E R 10T 0.5 mm B, RHEIK
B (RS /18t X 100% ) 53514 0% |
6% 8% , 10% , F} W AH [ #5 5 (% k3 S K T 4
0.545x 1 4 57 1 B K AR A B 1 5 9 IR I k39 5
FE =R ] 2 R A 28 3R I R 9 R A8 2% Bt
FEL IR E 7 d F128 d BN E TR & LA KR

RA M E S AHEKREE S &K 58 1 il
Lb SR B AR T 6 5T 0.1 mm i,



5513

R =0, 55 . A RIS K e R R B [ A 3o e 14 52 ) 63

FRIBCRE I, J5 25 1) 53 R K | = FHOK S 35 57 52
AR, I 300 ¢ Ay 55, 747 % 7 d F1 28
d, BB TSZ30-2.0 R A8 Pl X =%
TEFEE 25,5075 kPa ' [&45, SR )5 4 35 s A
A AT ZEAHEKIR S, 5 YR 0.06 mm/
min , li [ % 728 3K K 0.075 %/ min, %l [ 1 28 15
F] 20% 2% 11 ey

SEM I35 K5 1 0% Fil 8% (M B K it
/7K Ue 1 5 i X 100% ) B8 BE K 53 51458 A [H])
(7K il 2 R SR I A 21 S BG4 1
emX1 emX 1 em, 28 LR XK IR X T, 2% 1 8% 4 Ak
BUSAERR B N LSS, 0 B A O 1 [ 2%
H S EVO 10,

2 SKIERSH

2.1 MERKRAREIRE

B 1 AR 45 i 5 7K e A i Te il FR T
JEMREE R, T LLRI, 7 d IR K AR
568 JIE Bt A S A5 S R 3G T ek N, K 45
K KA BRI, IR IUITE 28 .60 ,90 d B,
TRUEA 58 B Bl A5y L K 45 Bt 1) 35 0 e 3 K U
INE 0% 40% 53% ,67% 4 Ky MR 35 1 41
T, KB RN 53%, K2 AARRRYS
IKVRATHRE R R, T LR B, T d B R
WRRAB B R O W 7K e A 50 JEE Foe R, AR I s, /K
VAT 15 AT B 8% 0 ) 4 T G, B R
Bt 25 0 30 ) 186K T 2 T AR 2%

55 —a—7d

[ —o— 284d
I —a— 60d
3"/ —v— 90d

70

so;/_///@/o\ﬂ

1 1 1 1 1 1 ]
0 10 20 30 40 50 60 70
BRRB R/ %

E1 MERBESKERREXR
Fig.1 Relationship between fly ash content

and cement stone strength
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Fig.2 Relationship between age and cement strength
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Fig.3 Diffraction patternof cement stone with 53 %

fly ash content

ﬁ%ﬁ%ﬁkh@hﬁﬁﬁﬁﬁ§ NN EOE RS

1% Ca(OH), fRL RS, K 5 Ry KB E S
@amh%ﬁﬁﬁmﬁw%%gomﬁsﬂﬂj
d WS HART BEA BB B R RSN, Ca(OH) , fbbiL

11000

10000

9000

8000

7000

6000

75T Vg i P

5000

4000

3000

2000 I 1 1 I I I |
0

10 20 30 40 50 60 70
W IEIRB R/ %
4 REIKBES Ca(OH),iTHIERE X R H &

Fig.4 Relationship between the content of fly ash and
the intensity of the diffraction peak of Ca(OH),
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Fig.5 Relationship between fly ash content and grain size
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Fig.6 Moisture content of mixed soil with different

fly ash content ratio
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