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physical properties Average
szeness (Blaine Test, 3081
cm?/gr)
Retained on 57
seive#170(90pum) ’
Autoclave Expansion 0.21
Water or Normal
Consi 23
onsistency
Initial Setting
Time(Vicat Test, 153
minutes)
Final Setting
Time(Vicat Test, 212
minutes)
Compressive strength 160
(kgf/ cm?) 2 days
3 days 208
7 days 333
28 days 492

Table 2. Physical properties of Portland Cement
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Fig. 1. The particle-size distribution of the sand
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Description % Percent
SiO, 20.79
AlLO; 4.76
Fe,0; 3.86
CaO 62.28
Mgo 3.22
SO; 1.89
Na,0 0.37
K,O 0.68
Free-CaO 0.82
Chloride -
Loss on Ignition (LOI) 1.88
Insoluble Residue (L.R) 0.51
CsS 52.67
C.S 19.89
CGA 6.09
C4AF 11.74

Table 1. Chemical properties of Portland Cement
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Constituent Percent
Si02 97.5
Fe203 0.85
Al203 0.95
K20 0.19
CaO 0.27
Mgo 0.24
LOI 0.0

Table 3. Chemical properties of Foundary Sand
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Physical properties of WFS

properties Result
Physical state Liquid
Color Dark brown
Specific gravity 1.18+0.2
PH 5+0.7
Ion chlorine Less than standard BS
5075
Table 6. Physical and Chemical properties of Superplasticizer
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Color White & yellow
Specific gravity 2.68
Zinter point >1400
Corner coefficient <1.3

Table 4. Physical properties of Foundary Sand
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Elements wt % Elements wt %
SiO2 81.65 Cr203 0.27
Na20 14.03 TiO2 0.14
Fe203 1.56 K20 0.14
CaO 1.34 ZrO2 0.11
Al203 0.66 MnO 0.04

Table 5. XRF analysis of Waste Foundary Sand
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Natural Air
Mixture no. W/C (IZV a/tteg Cker/ne131t sand kW/FS3 | tSup et Y temperature
g/m3) (kg/m3) (ke/m3) (kg/m3) plasticizer(%) ( C)
M 0.4 260 650 1351 0 _ 23
MRI10 0.4 260 650 1211 135 0.2 23
MRI15 0.4 260 650 1140 201 0.7 23
MR20 0.4 260 650 1064 266 0.7 23
MR25 0.4 260 650 990 330 0.9 23
Table 7. Mix design of Mortar
D38 Lk b A Jgir
Mixture w/C water Cement N::E(rial WFS Super temptilture
no. (kg/m3) (kg/m3) (ke/m3) (kg/m3) plasticizer(%) ( C)

G 0.4 440 1100 502 0 _ 23
GR10 0.4 440 1100 450 50 _ 23
GRI15 0.4 440 1100 423 75 _ 23
GR20 0.4 440 1100 395 99 0.1 23
GR25 0.4 440 1100 368 123 0.1 23

Table 8. Mix design of Grout
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1. workability
2. Plasticity
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Fig. 8. Compressive Strength of Grout with replacement of WFS
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Abstract

Maintenance and repair of structures during the life of the structure is inevitable. Therefore, using a repair material that
have the ability to re-service in a longer time is necessary. Today, produce a repair material that has a complete bond with
the damaged element and makes it economical based on the available materials in the country is necessary.On the other
hand increasing the quantities of waste materials ,scarcity of land-filling space and because of its ever increasing
cost,recycling industrial waste materials has become an attractive proposition to disposal.One of these by-products is
waste foundry sand. Waste foundry sand that contains resin, coal powder and bentonite which are solvable in the water
and leads to environmental pollution. Therefore, industry owners are looking for a solution to the problem of organic
waste due to pressure from environmental organizations.One of these solutions is dumping of construction waste in
cement products such as concrete, mortar and grout. In this research, with the aim of reaching mortar and grout with good
performance and durability, as well as up to 40 MPa compressive strength of 28 days, the initial mixture ratios were
determined and the final mixture was determined by making laboratory samples and correction of ratios. 5 mixtures for
mortar and 5 maixtures for grout. In the mixtures for all mortar and grout samples, the ratio of water to cement is fixed at
0.4 and the cement content of the mortar samples is 650 kg/m®. Natural sand mortar samples have been replaced with 10,
15, 20 and 25 percent waste foundry sand. The amount of cement for grout samples is 1100 kg / m3. In grout mixtures,
10, 15, 20, and 25 percent of sand have been replaced by waste foundry sand (WFS). The results indicate that replacing
WEFS reduces the workability of mortar and grout. The compressive strength of the mortar samples is reduced by replacing
different amounts of WFS at the age of 7 and 28 days. Mortar with 20% replacement of WFS, is the optimum percentage
of waste sand in the mortar. However, the compressive strength of the grout samples increases by replacing 10% casting
sand. By increasing the replacement value by more than 10%, the compressive strength decreases. Based on various
studies in concrete, ultrasonic velocity test (as a non-destructive test) is used to estimate the compressive strength, which
has a linear correlation between ultrasonic wave velocity and compressive strength. But the results of this study showed
that the non-destructive test of ultrasonic waves does not have the ability to estimate the compressive strength and the
flexural strength of the mortar. This result was also observed in Grout samples. Therefore based on the results of this
research the ultrasonic velocity test does not have the capability to estimate the compressive and flexural strength of
mortar and grout. Despite the decrease in the mechanical properties of the mortar by replacing WFS, the water absorption
of the mortar containing this material has decreased, which is up to 15%. But by increasing the replacement percentage
by up to 25%, the volumetric absorption of the samples of the grout decreases.

Keywords : Repair mortar, Waste foundry sand, Ultrasonic Pulse Velocity, mortar durability
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