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Tab.1 The chemical composition of dredged silt, fly ash and slag %
ok w(Si02)  w(ALOy) w(Fe:03) w(Mg)) w(Ca®) w(K:0)  w(S0;) w(NazO) w(Ti0y)  w(LOSS)
i IR i e 65.3 15.3 5.3 1.2 9 2.3 0.2 1.0 1.0 7.5
o 50. 4 32.1 6.4 0.6 7 1.3 0.4 0.2 1.1 1.8
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Fig. 1 Grain size gradation curve of dredged silt
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Grain size gradation curve of fly ash and slag
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Tab. 2 The component content of mixture for
solidified dredged silt %

R [ Was Wy wyl

1 F40S0 60 40 0

2 F30S10 60 30 10

3 F20S20 60 20 20
4 F10S30 60 10 30

5 F0S40 60 0 40
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Fig.3 Stress-strain relationship curves of solidified dredged silt (F0S40)
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Tab.3 Unconfined compressive strength of FOS40
under different water glass modulus
o i J¥ /kPa
7K B B A5
3d 7d 28 d
0 81. 31 113.44 159.74
1.0 3 390.72 7 280.15 12 140. 53
1.5 1 949. 60 4 434,61 8 431.42
2.0 864. 75 4 434.62 9 806. 64
2.5 142. 21 134.71 197.32
3.0 199. 70 168.53 259.12
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Fig. 4 Relationship of fly ash and slag content and unconfined compressive strength of solidified dredged silt
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B F 05 00 1 SR o 72 L DX L B K B 3 L AR
e Z Ak 2 J L ) AT 5 g 7™ W) 22 11 1 3% %
8 235 4, 0 RE FIURE 1] 1) JE 285 00 A W 348 Ok A R |
FEI A TC N R B 5 B A T . K B B 45 I
m, R 1<<r (Si/AD <<3, B By =¥ o =
Y (AR S5 K 5 7K 3 B 45 i 1Y 0 B — 2 ELET L SO
W (Si/AD >3, A5 B 7 1) 4 IR i, —
Y 25 A0 AN 0 = Ak 45 4 5 R YL T Y K Ak R
A7 B B B L ST AR B 7 ) I BB I 7 7 L4
PRI 5o B 7K B BE S50 SR SN e R BE T ok 4
IR 5 K 3 28 1 A A U 1 Bsf [ g ARG i



626 X #

# I X

¥ F #® 957 %

2.4 KB BB BN ] A B T2 D D8 ik JEE 11 5% i)

K 3 B SRR X 4R R B S e AR K, A&l 6 BT
7N K B BEON 1.0 3G E) 3. 0, L AE 5 B e
KGNS s A T 00 B I ) R 40 s 58 2 & =
EHBEHLE 1. 0~1. 5 X — K% Bl .

FEAPIE 0T 45 T 00 04 5% e B 55 7K 3 2R AL
AR BRER 40% . KBEEEHEHN 1.0.1.5
2.0/, F#Pr 3~28 dERFEHEK T 2~7 MPa,

MRECK 2.5 A1 3. 0 B JL-F B A+ 478 1k, 7K B 55
FIREECE AN, SI0, 5 Na, O HAB 34 /m . Na, O (4
PR KBS W T 1Y pH 2B AR, Fraay %
BIF 5N R e 1) B 38 AR 45 4L B AE pH>13. 4
(AP 20 T A BE BB IR 1 s IO A2 DA &
PR I T ML TR K BB ALK T 2. 0 |
FEAR WA WA B EAE 1.0~ 1.5 B, K
LB R R 1 M RO R A

14 3d " =3d 14 3d

12 12 e7d 12t .74
10} +28d 10 a28d
8_

o/MPa
o/MPa

638
6 . 26-
st < 4b
0 0
2 2

05 10 15 20 25 30 0

0 05 10 15 20 25 30 0 05 10 15 20 25 30
M M M
(a) FOS40 (b) F10S30 (¢) F20S20
10 1600
8t =3d 1400 | =3d
i e7d 1200 f o7d
£ 6 2284 & 1000 a28d
= 4r < 800+
© 2r 600 N
O'PA‘—— 400 /‘\\
) 00—

0 05 10 15 20 25 30
M

(d) F30810
Kl 6

0 05 10 15 20 25 30
M

(e) F40S0

KB MG B BRI IR R R K R

Fig. 6 Relationship of water glass modulus and unconfined compressive strength of solidified dredged silt
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Study of microstructure and mechanical properties of dredged silt solidified
using fly ash and slag stimulated by alkali

SUN Xiuli®, TONG Qi, LIU Wenhua, YAO Jun, LI Zhigiang

( School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China )

Abstract: Water glass is used as alkali activator to activate the activity of fly ash and slag to solidify
dredged silt, and unconfined compressive strength tests, scanning electron microscopy (SEM) and X
ray diffraction (XRD) tests are carried out to investigate the effect of material ratio, curing age, water
glass content and modulus on the solidified dredged silt strength. Furthermore, the optimum ratio
between components is determined, and the phase composition and microstructure characteristics of
the solidified silt are observed. The mechanical experiment results indicate that the stimulatory effect
of water glass on [ly ash and slag is the best when water glass content is 7% and the modulus is
between 1. 0 and 1. 5. The hydration activity of slag is better than that of fly ash in the alkali
conditions. Furthermore, the unconfined compressive strength of the solidified dredged silt increases
with the increasing of slag content under the same water glass modulus. Under the optimum ratio that
the mass ratio of dredged silt, slag and water glass is 60 : 40 ¢ 7, the 28 d unconfined compressive
strength is up to 12 140 kPa. The results of SEM and XRD show that the hydration products feldspar
and zeolite-like phases form dense microstructures, which are the most important sources of the

solidified dredged silt strength.

Key words: dredged silt; solidification; compressive strength; microstructure; slag; fly ash



