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Abstract: This study investigated the effects of initial water content, cement dosage, fly ash content, and curing age on the
static characteristics of silt solidified soil through unconfined compressive strength tests. The results indicated that the strength of
the solidified soil decreased with increasing initial water content. The minimum cement dosages required to meet the strength
criterion for railway subgrade surface layers (500 kPa) were 6% , 8% , and 10% at initial water contents of 50% , 60% , and
70% , respectively. A linear relationship was observed between cement dosage and strength, with extrapolated zero — strength
cement thresholds of 1.28% , 2.24% , and 3.31% for the three water content levels. The influence of fly ash on strength
exhibited water content dependency: strength decreased with fly ash addition at 50% water content, showed an initial increase
followed by reduction at 60% water content, and demonstrated progressive enhancement at 70% water content. The strength
increased throughout the 28 — day curing period, with higher growth rates observed during the 7 — 14 days phase compared to the

14 - 28 days phase. These findings elucidate the coupled effects of multiple factors on strength evolution and provide practical
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mix proportion guidelines for the resource utilization of dredged silt.

Key words: silt solidified soil; cement; fly ash; static characteristics; peak strength

0 5

il

B R IR R UL 7 51 A S ks
e, BT U k5 A DR g A P RE A I A X
DI WA e A Ak BHRE R B Y — T
A, AEWRPEH B A — L bR IR 8 E &
T, TR R TR A R SR R, R IR A KA T
BB oA R ) R RO
RRAE, EBRBAERN ) - BIAE SRR . FAR NS
ST, WX SR R AR, A
FRB R RPEEEDY, gt gIF T
e

ARAREE X 11 0 B R U R TR A, R
N BRI 58 B2 i b oA ) T A 28R, il 2 LIRS
[ 50 B S OK T B A A R IF LRSS R .
— L, SRAR TR AT XK YR RE AL b K AT
FE, K B R A D6 1 K A2 X 8 AL s A
(580 HE RS FE 57 A AR R BRI, 90 468 5 7K 3R 8 g [
e ey B R, ATF ST [T A - i M BR BT 1
SiRRE AT L gk g S — A LA B 5 K AR P
AFORBIM . BEHEFEED XU B4k + AT T =
STYNAEE, S5 A LA VR [ 1k A7 A [ 45 AR L T
IR AL A BT 3% S0 A 280k 1o 12 R Ay I,
ARERIRIG R, X ERAE [ i B e = A T R
AR [ Y [ 45 i AR g 2 B A ] A0 7R 42 1 3
LR EEA % s =Rt R T 1k
P LA, SEEMM. = O BEK . &
K A K T 25 g H1MB 790 e L S [ A 5D 1 [
RCR, ZR R W D AME T RE RS 4 e 1 U2 [ 1k +
WS i, HEEEE—E /G, mERMEEINE
FRB 8 T AR o

XA [ 53 A DX AR, A K [ — AR AE
ANFE AR RO E T B R BT 22 S5, H AT
KUFFEA B ks IR, LA 2R 28 4 R0 A iR 2
PTG, R T To M FRAT s 8 B2 156 08 A [] 45 R
[EONE R SR T R oSS B R 0l T = = S N G |

RS RHE AR LB SR 3 e 190 25 DX 30 X R D8 i Ak + 2
PR IR

1 H{BRHBETE

1.1 XA

WU R L R 28 B T BRI e, [ AR R A DA
KIEHRFE, P ERERREE P - 042.5 K, FEIE
FRILae 15 SR T GOBBERAE i Bh AR, 32 284
PRI 1o IWHERT B&, MM AT 5K & A7k A
N, B RGFEOKECR, IF HBA R4 50y 1k
FUKERE, AT LSRR 7K Je 76 [ A0 08 U8 i A7 76 1 530
SREEAS R DL LS AR T A ) i, (HOH B B 2GR T8
ik, BEEMERZE, AR A Bkl DUAE LK
ek EFE AT B FER b, 30— 2 5 00 R R R
TRV

F1 KR, BEREEZIER

Table 1 Main index of cement and fly ash
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Table 2 Silt solidification test scheme
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Fig.1 Stress — strain curves of solidified soil with
different initial water contents (7 d)
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Fig.3 Stress — strain curves of solidified soil

with different cement contents (7 d)
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Fig.2 Failure pattern of solidified soil
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Fig. 4 Failure pattern diagram of solidified soil
with different cement contents
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Fig. 5 Stress — strain curves of solidified soil with different
fly ash contents (28 d)
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Fig. 6 Failure pattern diagram of solidified
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Table 4 Unconfined compressive strength of solidified
soil with different cement contents

WItH e TCM BB H 58/ kPa

& 4% 6% 8% 10%
50 435 570 799 1240
60 167 273 516 641
70 67 186 318 508

B4 AL 500 kPa (5 AR S bR, AR HKRT
MK B B AR, w, =50% B K kB
6% , w, =60% WK MBI N 8%, w, =
70% B KR EARAB =N 10% , F L, BHBIRE %
Wt E KR T R K JEE 535 6% | 8% . 10% ,
HIRATR I 5. ARIEAIB KI5 BB K IE R BEK
AL+ 7 d SR BEKIAE, AT A5 I AL Bk B M 2R
MIRCEE TS, WAk 6.

T SINE T B TR Ak g R B A A
RUUE RS, P2z i 45 D E A 5iR B2 14 ok
St e R 5 BE S R R, I A HHh i A
P,

®5 FEBRESETHENL T TMRAERE

Table 5 Unconfined compressive strength of solidified
soil with different fly ash contents

TC FR 47 38 BE/ kPa
FLREFCEL R/ d
0 10% 15% 20%
7 570 366 345 334
wy =50%
14 631 444 433 406
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28 759 660 621 604
7 516 534 619 557
wy =60%
14 575 604 688 631
c=8%
28 645 768 871 819
7 508 520 572 607
wy =70%
14 543 571 632 683
c=10%
28 654 721 772 870
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Table 6 Mix proportions of solidified soil with
cement and fly ash blending
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Fig.7 Effect of initial water content on 7 d strength of solidified soil
2.2.2 BBk

ARG KR B AR SR EE 5K B R
KAWME 8 frR. [k 58 FKJe BRI LR ILT
SERPEADC, X4 TR T SR A T LU,
LRPELARE R® 439015355 0.90, 0.96, 0.98, [A]H]HKE:
PIE A T R B O O I AR ARl |, 53 =
FRILG & KR T KRB 50 1.28% | 2.24% |
3.31% , FWFKPeB BT XAER, Rlefiosi

MBS, LTI B, KA L iR i [ A A
AR, LR TRA —ERNS%H E L.
=B M oK e B, K e B R )
A KA BN PR R, AR S KR 50% 1
Iz 60% , KB RIEE T 75% ;5 M 50% Hin
2 70% , HARKREBREERER T 159% , EEKRE
TESE PR IR B P i) BEIAL A o, A 2R T BRI
IHR KR, MFERKJERI TR, -2 AG o

14001 g
| o we=50% a.”
= 1200 @ 1w=60% /./'/
Z 000k A w=T0% -
= ey 12 e
B soor . e
2 . < a0
@ 600 /',E. o 4\,//
= L a./ R
E 400 /// '6/.//.4/
200{- e
/'/\ R i I 1 1 I
0 2 4 6 8 10 12

KB /%

8 KiRBEMELLT dEENFN
Fig.8 Effect of cement content on 7 d strength of solidified soil
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Fig.9 Influence of fly ash on 7 d strength of solidified soil
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Fig. 10 Relationship between strength of solidified soil and growth of
age with different fly ash content under different water content
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Wk & kg A i i

KR/ % /% BE/ % ! 2
50 6 1.107 0. 602
50 6 10 1.213 0.743
50 6 15 1.255 0.717
50 6 20 1.216 0. 744
60 8 1.114 0. 561
60 8 10 1.131 0. 636
60 8 15 1. 111 0.633
60 8 20 1.133 0. 649
70 10 1. 069 0. 602
70 10 10 1.107 0. 625
70 10 15 1. 105 0.611
70 10 20 1.125 0. 637
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