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Properties of coarse and lightweight aggregates from unburned dredged soil
LI Na, JIA Dongshuang, PENG Yuzhou, LIU Ting, WU Yan
(College of Chemical Engineering and Materials Science s Tianjin University of Science &
Technology, Tianjing 300457, China)
Abstract; Taihu lake dredged sediment was selected as raw material to produce small-size (<12 mm) wrap-shell lightweight ag-
gregates (WSLAs) from unburned process. The unburned coarse and lightweight aggregates (UCLLAs) was obtained by bond-
ing and shell wrapping process from WSLAs. The effects of WSLLAs gradation on UCLAs density, particle size distribution and
particle strength were then investigated with 20~25 mm UCLAs in this study. The characteristics, such as size distribution,
packing density, water adsorption, cylinder compressive strength, crushing value and freezing-thawing resistance of UCLAs,
were examined and compared with natural coarse aggregates (NCAs) in accordance with the Chinese National Standards (GB/
T 14685—2011). The results showed that the best performance UCLAs were WSLAs]1~3 mm accounting for 10%,3~5 mm
for 25% ,5~8 mm for 50% ,and 8~12 mm for 15%. The density and particle strength of this best performance UCLAs ob-
tained from this WSLLAs combination were 1. 644 g/cm?® and 2. 75 MPa, respectively. At the same time, the internal structure of
UCLAs was stable and the shell structure was dense. The water absorption rate was only 1. 89 % , which showed a durability be-
ing comparable to that of NCAs. There was not mass loss in 25 days of salt solution erosion and 25 cycles of freeze-thaw resist-

ance. The crushing value of UCLAs was 18. 6% , which was higher than that of NCAs (9.5%), but meets the requirement of
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GB/T 14685—2011 for class [l coarse aggregate. Therefore, it can be used as skeleton support in building concrete.

Key words: dredged soil ; non-sintered wrap shell lightweight aggregates; unburned coarse and lightweight aggregates; gradation;
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Tab.1 The chemical compositions of sludge of Taihu lake

2R NazO MgO Al Os Si0: Ko O CaO Fe: O3 TiO: Faskim

FEMWY) 1.29 1.02 12.87 69.42 1.93 0.78 5.61 0.93 6.06

T2 SMmFIERYE

Tab. 2 Physical properties of admixture

SiOp F i/ CFEpRAR/  HRERY/ L/

W % nm (m? » g1) (g+cm®)
iE#y 91.8 180 21.5 2.22
gk SiO. 99.9 15 260 2.23

1.2 K&
1.2.1 #H&ITZ

il g TZEULE 1, Je iR IR IR A e B2 R
b BRI AS TG AL YRR (B K2R <10%0) , ki pL
BB R, e b B 1S WSLAs, K5
XF WSLAs # 47 i 3 B¢ P4 oki 42 (1 ~3.3~5,
5~8.8~12 mm) ) WSLAs #i—E R/ (32 3) Fik
AL BE A B AR 45 WSLAs 245 i UCLAs
BN TR 3l 2~3 min J5 A f K Je  BERY L 94K
SIO, S5 &8 4 Ak 42 L 4 1R A BE 1 17 5 i UCLASs
SeoR I Bl 3R A5 oA % e 45 f g UCLAs, £
7 AR SR TS S R A B R L 45 UCLASs
A o

LD T
E1 UCLAs#I&IZ
Fig. 1  The processes of UCLAs
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Tab. 3 The distribution of WSLAs i, %
WSLAs L5315
Reiass
1~3 mm 3~5 mm 5~8 mm 8~12 mm
15 10 30 45 15
25 10 25 50 15
35 10 20 55 15
45 10 15 60 15
5% 10 20 50 20
65 10 15 50 25
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85 15 25 50 10
95 20 25 50 5
10 5 25 25 50 0
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Fig. 2 Appearance and structure of UCLAs
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Fig. 3 Internal structure of UCLAs
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Fig. 4  Size distribution of UCLAs obtained from different WSLLAs
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Tab. 4 Test results of coarse aggregate
HLARFSE MRS/ (kg » m®)  EEIRSE/MPa  [EW(E/ %
NCAs 1530 21.2 9.5
UCLAs 908 8.5 18.6
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Fig. 7 Motions of UCLAs forming processes
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Tab. 5 Test results of cobblestones durability

R RIS KSR/ 2 25 YCURmUIEHF IR R/ %6

25 WERRNIRBEBR / 20

NCAs 0.12 0 0
UCLAs 1. 89 0 0.31
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Fig. 8 SEM images of UCLAs and NCAs surfaces
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Fig. 9 SEM image of UCLAs shell reaction product
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