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Mechanical Properties of Concrete Containing Silicic Wastes
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An experimental study was performed to examine the feasibiity of using silicic wastes as
construction materials for civil structures, and investigate its utility as a replacement for the

favored nature resource to prevent the economic

loss.

In order to achieve this objective,

mechnical properties of concrete contaning silicic wastes 1s tested by investigating the strength

development through parameters of water-binder ratios

respect 1o curing conditions.

replacement

conditicns when silicic wastes of 10 percent of cement-binder ratios is containde.

Comparision on comprassive strength  of

normal

10 percent ratios with
The effect of strengih development is investigated for curing

concrete and concrete containing  silicic

wastes at 28 day i1s conducted.The concrete with silicic wastes have larger compressive strength

than of

normal concrete by about 20 percent, when cured at 80 degree. The wastes concrete

using silica sand shows Increased strength, fracture loughness, elastic modulus and strain than
the normal concrete, although the silicic wastes concrete could be able o satisfy the generally
requrred strength for convenﬂona! concrete structures
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Table 2. Mixing Design of Concrete
Unit Weight(kg/m®

. Variable | W/mBI| s/A !
L Clwla
Type | (%) | (%) G|s|B

1 (po-chun) ‘34() 150 {960 640! 60

2 (ga-pyvung) 25 40 :)4() 150 1960/640 6(3

Normal Concrete 6001 150 1960 640] -
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Table 4-2. Resuits of 3PB Test on Concrete Beams
Beam ;
. - dimentions N s 8 Brmax On K%
Type Temperature | Hour () ao/W [ ae{mm) | Pi(N) | Paax(N) (mm) | (mm) | (MPa) | (MPaym)
s B |lwW
Sormal - 0.300| 4510 | 3185 | 3773 | 0067 | 0026 | 2200 | 1254
oncrete
under water - 0.298 { 33.60 2940 4165 0.048 | 0.075 | 2528 1.010
0T 4hr 0.289 { 38.70 2205 3185 0.045 | 0.085 | 1.940 0.887
70T Shr 0288 | 31.70 2695 3675 0.097 | 0.142 | 2234 0.850
70T 8hr 0.288 1 3290 3920 4900 0.090 | 0125 | 2.964 1.165
| T dhr 0.301 | 36.49 3430 4410 0080 | 0.123 | 2675 1.152
»T Bhr 0.278 | 37.80 2940 3920 0.040 | 0.070 | 2.381 1.062
T shr 0.290 | 37.50 3185 3675 0.065 | 0.095 | 2.234 0.989
20T Ahr 0300 4490 4410 4900 0.065 | 0115 | 2.969 1.616
80T ohr 0.280 | 35.50 4900 6125 0.078 1 0,120 | 37704 1.555
80T g 400110011008 0500 | 4100 | 4165 | 4900 | 0080 | 0130 | 2969 | 1445
under water Foia | o780 | 7040 1 3920 | 0080 0105 | 23w 1.062
0% Ahr F0.200 | 5630 | 50 | 3430 | 0.060 0083 | 2.08¢ 1.645
70T thr 02901 44.40 KIB) 4165 0.023 1 0.063 | 2528 1.356
70T 8hr 0.200 1 36.20 5390 6370 0.033 | 0.115 | 3.85] 1.647
o BT dhr 0.278 | 45.30 3430 4165 0.080 | 0.103 ’ [Sal 1.392
“ wr thr 0.200 1 44.00 2940 3920 0.0 ¢+ 0125 | 2.381 1.262
7T ghr 0.290 ; 40.70 3675 4655 0.060 | 0.115 | 2.822 1.362
80T 4hr 0.290 | 38.30 3430 4410 0.065 | 0.120 575 1,209
80T thr 0.300 | 39.40 3185 3920 0.072 | 0.093 3 1.109
80T hr (0,300 1 33.40 3185 4165 0.055 | 0.075 2528 1.146

-197-



