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Performance Analysis of Non-sintered Aggregate Bricks Prepared with
Dredged Sediment through Wet Process

TIAN Tao, ZHANG Yueyue, LI Yusai, YANG Pengqian, WU Yan
(College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology, Tianjin 300457)

Abstract: Taihu dredged sediment with 40% water content was selected as the raw material to produce non-sintered water-
proof and wrapped-shell aggregates through wet process. The modified aggregates prepared from wet dredged sediment were
mixed with cementitous materials, and then formed into non-sintered bricks through press shaping process. The performance
characteristics of the non-sintered aggregate bricks were studied against relevant building material standards, and compared
with three control samples and two commercial bricks. The compressive strength, mass loss rate by 55 freezing-thawing
cycles and 28 salt-frost cycles times frost of waterproofing and wrapped-shell aggregate bricks were 9.15 MPa, 4.32% ,
1.67% and 12.11 MPa, 2.42% ,0.87% , respectively. The experimental results indicate that taking into consideration of the
comprehensive performance, both aggregate bricks are better than the control samples, and almost as good as the commercial
bricks. The wrapped-shell aggregate brick is better than waterproofing aggregate brick, and reducing the interface area of
concrete-sediment can effectively improve the strength of non-sintered building materials.
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Tab.1 Basic properties of dredged sediment
oK HHL " wE/ T/ fLg
/% B g% (gem™)  (grem™) /%
26.5 4.52 8 1.33 2.59 29.2
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Tab.2 Main chemical components of dredged sediment
Wiy i 8% % i S BU%
Na,O 1.24 K,0 1.82
MgO 0.92 CaO 0.89
AlLO; 11.38 Fe,O5 4.93
SiO, 70.05 TiO, 0.78
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Fig. 1 Size distribution of aggregates
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Tab.3 Basic performance of non-sintered aggregates
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Fig. 2 Density of the bricks
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Fig.3 Water absorption property of the bricks
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Fig. 4 Compressive strength of the bricks
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Fig. 5 Mass loss rate of the bricks
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Tab.4 Compression strength loss rate of the bricks after
freezing and thawing

U5 /MPa
251 i —— — R P 30 AR R /%
Rl IRalE -
1# 1.70 1.17 31.18
= [ 2# 6.53 522 20.06
3# 6.33 5.16 18.48
a4 9.15 6.94 24.15
ﬁbqﬁ
ARt s# 12.11 10.04 17.09
o# 437 3.95 9.61
fi
ket TH 18.48 15.12 18.18
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Fig. 6 Salt freezing resistance of the bricks
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Fig.7 Drying shrinkage of the bricks
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Fig. 9 Schema of the mechanism of dry mud bricks and
non-sintered aggregate bricks
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