( ) 57 2026 2

J. ( ) 2026 57(2):
283-296. DOI:  10. 13928/j. cnki. wrahe. 2026. 02. 021
XUE Fei WEI Yonghong SHAO Chenglong et al. Study on fluidity and mechanical properties of organic-matter—rich dredged sediment—
based flowable solidified soil J . Water Resources and Hydropower Engineering 2026 57(2): 283-296. DOIL: 10. 13928/j. cnki. wrahe.
2026. 02. 021

1 1 1 2 2 2 2
(1. 100024; 2. 410083)
[ ] .
. 1
| | : 7%
2% 3%
(170 mm 204 mm) . 8.5% 10%
. 0% 1%
: 3% o )|

DOL:  10. 13928/]. cnki. wrahe. 2026. 02. 021 ( ) (OSID) :

: TU 44 A 1 1000-0860( 2026) 02-0283-14

Study on fluidity and mechanical properties of organic-matterrich dredged
sediment-based flowable solidified soil
XUE Fei' WEI Yonghong' SHAO Chenglong' DING Yuanbo® CAI Xin®
ZHANG Jiahui® WANG Hongwei’

(1. China First Highway Engineering Co. Ltd. Beijing 100024 China; 2. School of Resources and Safety Engineering
Central South University Changsha 410083 Hunan China)

Abstract  Objective Traditional solidification materials such as cement and lime have poor improvement effects on organic—
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matter—rich dredged sediment and the sediment needs to be pre-dewatered which reduces construction efficiency. Methods
A novel solid waste-based cementitious material combined with potassium permanganate were used for the flowable solidification
treatment of high-water-content organic-matter—rich dredged sediment to prepare flowable solidified soil. Flowability tests and
unconfined compressive strength ( UCS) tests were conducted to investigate the effects of potassium permanganate dosage and organic
matter content on the flowability and UCS of solidified sediment. Results These findings indicated that when the organic matter content
was 7% flowability of solidified sediment increased with increasing potassium permanganate dosage. At potassium permanganate
dosages of 2% and 3% the flowability of the solidified sediment ( 170 mm and 204 mm) met the standard requirements. However when
the organic matter content was 8.5% and 10% the flowability of solidified sediment decreased as potassium permanganate dosage
increased. Under the same potassium permanganate dosage increase in organic matter content significantly reduced UCS of the
solidified sediment. When the organic matter content was constant an increase in potassium permanganate from 0% to 1% resulted in a
significant decrease in UCS. Further increases to 3% led to a slower decrease in UCS. Conclusion Organic matter and potassium
permanganate affect the formation of hydration products of the solid waste-based cementitious material leading to a reduction in the
mechanical properties of the solidified sediment. The research findings provide theoretical guidance for the engineering application of
flowable solidified soil made from high-water content organic-matter—+ich sediment.
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Table 1 Basic properties of dredged sediment
G, /% 1% w1 % w,/% 1, 1%
1. 86 35.4 4.11 90. 48 8.41 30.1 18. 4 11.7 6.94
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Table 2 Basic properties of FFA used in the experiment
/% 1% 1% SO, 1% Cl"™ /% /% CaO 1% CaO % /mm
9.0 91 2.0 1.6 0. 007 0.1 1.6 0.1 0.2
3
Table 3  Basic properties of OPC used in the experiment
/m® « kg™! /min /min | 3d /MPa | 28 d /MPa | 3d /MPa | 28 d /MPa
355 233 293 5.5 8.2 26.6 50.4
4
Table 4 Basic properties of fulvic acid in the experiment
(FA) 1% ( HA) 1% 1% (K,0) 1% pH
=50 =70 =75 =12 9.77
1.2 1.8
1.8. 1
o 80 mm. 80 mm
180+20 mm,
20% 2 o
75% (0% 1%+ 2%-
3%) . (7%~ 8.5%-. 10%) ( 400 mm)
2( a) o
. 5
) o 2(b)
5
Table 5 Experimental design
2(c) o
1% 1% 1% 1%
1 7.0 0 20 75
2 7.0 1 20 75 °
3 7.0 2 20 75 1.3.2
4 7.0 3 20 75
5 8.5 0 20 75
6 8.5 : 20 75 50 mm. 100 mm
7 8.5 2 20 75
8 8.5 3 20 75 .
9 10.0 0 20 75
10 10.0 1 20 75 ; 20 °C. 95%
11 10.0 2 20 75 o 7d.14d 28d
12 10.0 3 20 75 .
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Fig. 4 Images from the flowability test for solidified sediment
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Fig. 5 Effect of KMnO,( potassium permanganate)

dosage on UCS under different organic matter contents
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Fig. 6 Specimens UCS development with age under different

organic matter contents
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Fig. 7  Failure modes of solidified sediment specimens under different organic matter contents and KMnO, dosages

pH 9.6~10.6
C-S-H B,
pH pH 30
22
3 o
Ca2+
39
0% 1%
o (4
N Ca2+
AT * 7% 7d
, 31
29-33
. o 7%
29
7% o 4
34 . 35-37 7 d
( ) 57 2026 2 291

FEHIM  hitps://www.cnki.net



/1

8 - 9 —
( 7%) ( 8.5%)
Fig. 8 Stress-strain curves under different KMnO, dosages Fig. 9 Stress-strain curves under different KMnO, dosages
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Relationship between pH and UCS of specimens (7 d)
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