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Bending Strength of the Nano-silica Doped Flyash Sandwich Block
SONG Guofang, JIANG Rong
Hunan Technical College of Communications & Engineering, Hengyang 421001, Hunan Province, China

Abstract In this paper, a new self thermal insulation mural material is proposed. Its major components include nanometer SiO,, portland
cement and fly ash. It is made by mixing shrinkage —reducing agent, filling waste polystyrene in the hole, and natural curing. It is called
the nano—silica doped flyash sandwich block. Based on the design requirements and standards of ordinary fly ash concrete hollow block,
the corresponding size of the block, the size and distribution of the holes for this material are determined. The influences of major—factors
such as fly ash, nanometer material, portland cement and water on the strength of the block are studied. The bending strength is the most
important. Four factors and three levels for the orthogonal experiment are selected to optimize the matching ratio of the block. The result
is 40% of fly ash, 14% of the portland cement, 0.5% of nanometer SiO, and 22% of the water ash ratio. Such block features high bending
strength and low cost. The bending strength and the compressive strength reach the same factor level combination as being reached in
previous studies, but with higher ratio of bending strength to compressive strength. The block made by such matching ratio has a higher
compressive strength and a higher flexural strength. The masonry made by such block can better withstand complex stresses.

Keywords nano—materials; fly ash; sandwich block; bending strength

0 EPS

3-5.
20 80 , B3l
1] [6]O

: 2009-12-21
(2008GK3113) ; (08D058) 4 (2007KJ05)
s s s :5gf203@126.com

2010,28(7)




] jcmik

eview

Si0, m, :Si0,, 53.35% ;Fey0s, 4.23% ;AlL05,
®r 2895% ;Ca0O,  4.70% ;MgO,  2.14% ;SO0;, 1.45%
SiO, o 11.5% , (45m ) 184%,
102%.
1 1.2
11 42.5R
111 s , 1,
1
Table 1 Physical properties of cement
1% /min /min 3d 28d
/MPa /MPa /MPa /MPa
26.5 135 190 6.7 31.3 8.4 47.3
1.3 SiO; 2.3
Si0O,, s s s
>99.5%, 20~50nm, 640+ 2~dem ( ) ,
30m%g, <0.12g/cm’, s Pl
1.4 1~4cm s
: N s 2.162, s 5
2.167g/cm?, 1.52¢/em?, . , 5~
10mm, 2.63g/cm’, : /C + )=0.39, 3
1.5 3.1
1~4¢em ; s
@® ;@ ;3 ;@
2 16 ;
2.1 © s o 28d.,
190 s 9 6 s ,
390mmx190mmx190mm,, 2, A ,B ,C
2.2 Si0, ,D (
, ) )o
42mm , 144mmx130mmx130mm , 30mm, 5
42mm, ) 1 @ Table 2 Amount of material in each group
Al% B/% Cl% 1% D/%
—=] 1 35 10 0.5 100-A-B-C 20
2 35 12 1.0 22
a 3 35 14 1.5 24
4 40 10 1.0 24
5 40 12 1.5 20
3 6 40 14 0.5 22
L o ko 7 45 10 15 2
8 45 12 0.5 24
9 45 14 1.0 20
1 Sio, ( .mm)
Fig. 1 Nano-silica flyash sandwich 3.2
block (unit: mm) BG/T4111-1997 (
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MO GB/T2542-2003 ¢ o, 3 Ly(3%28d
28d ° Table 3 Results of bending strength and range
o 3 , analysis of the 28d (Lg(3"))
35mm,3 300mm. 2
1 A% B/% Cl% D/%
5 o /MPa
s 2 1 35 10 0.5 20 3.01
2 35 12 1.0 22 3.95
P 3 35 14 1.5 24 4.52
4 40 10 1.0 24 2.68
e 5 40 12 1.5 20 3.65
6 40 14 0.5 22 4.39
7 45 10 1.5 22 2.45
8 45 12 0.5 24 3.28
i) Ot 9 45 14 1.0 20 3.86
[ | K, 383 271 356 351
o K, 3.57 3.63 3.50 3.60
Ks 3.20 4.26 3.54 3.49
Fig. 2 Schematic diagram of flexural strength test device R 0.63 1.55 0.06 0.11
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