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Properties of Man—made Silicate Aggregate and the Lightweight Concrete
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Abstract High—performance man—made silicate aggregate was prepared with hydrothermal method by using industrial solid wastes,
which can be used to replace natural aggregate. The obtained silicate aggregate was spherical with the bulk density of 859 kg/m’ and
the maximum cylinder compressive strength of 20.65 MPa. The concrete was prepared using the silicate aggregate, accounting for
50% of the total amount in volume. The compressive strength of the concrete reached 52.26-68.71 MPa, and the apparent density was
1881-1949 kg/m’. Comparison of the concrete with silicate aggregate and common concrete with the same volume of aggregate and
cement mortar shows that the compressive strengths of the two kinds of concrete were close, but the density of the former was 20%
lower than that of the latter. The fracture morphology of the concrete shows that the interface structure of the silicate aggregate
concrete is better than that of common concrete.
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Table 1 Chemical composition of raw materials
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}E*ﬁﬂ Si0, ALO; Fe,0; CaO MgO ﬁéﬁl%@*
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Fig. 1 Man—-made silicate aggregate
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Table 2 Physical properties of man—made silicate aggregate

SAAC?Z‘ 1 huﬁﬂ( 24 hﬂ&]k %%X)Q%?E/ i&ﬂ:{%—;rg/ %}T@E

W% % /% (kgem™)  (kgem™) JE/MPa
5 6.04 19.09 1587 872 15.69
15 7.19 19.22 1585 851 16.87
25 9.95 19.46 1583 848 19.56
35 6.78 19.45 1546 826 18.73
45 6.77 17.86 1581 874 20.65
55 7.47 18.08 1535 862 19.98
65 8.69 18.90 1593 880 17.97
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Fig. 2 Optimal granular composition of man—made silicate aggregate
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Table 3 Mixture proportion of man—made silicate
aggregate concrete

K w K1 BUKRY NIERERR

A (kg-m™) (kg'm™) (kg-m™) % B (kg-m™)
Ci—Q 300 650 150 0.25 770
C—Q 340 590 150 0.25 770
Ci—Q 370 550 160 0.20 770
Ci—Q 400 550 155 0.25 770
Cs—Q 440 550 140 0.30 770

T4 NEHEBEEMERIMN28 dIERERETNEE
Table 4 The 28 d compressive strength and the density of
man—made silicate aggregate concrete

G 28 dHL RSB EE/MPa F P/ (kgem™)
G-Q 52.26 1881
C—Q 56.98 1865
C—Q 59.11 1873
C—Q 62.38 1894
Cs—Q 68.71 1949
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Table 5 The 28 d compressive strength and apparent
density of concrete with different aggregate

AL AT

o DUREUE  FOWEIE SURH s
MPa (kg-m™) JiE/MPa (kg-m™)

Ci 52.26 1881 51.84 2379

C, 56.98 1865 55.43 2360

Cs 59.11 1873 63.14 2363

Cy 62.38 1894 65.97 2388

Cs 68.71 1949 72.98 2413
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Fig. 3 Fracture morphology of man—made silicate aggregate concrete
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Fig. 4 Fracture surface of the concrete
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