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ABSTRACT: The need of concrete is increasing every year as the population of humans are increasing as per their
demands i.e. infrastructure developments and shifting composition etc. Due to rising demands and fight to produce
good quality of concrete, construction industries have overused the natural materials used in concrete, leads us to
extinction in natural materials and results in rising prices of materials. Thus, the environmental problems related with
excessive extraction and mining from natural sources have been reported in many countries. Due to finite availability of
natural materials, and involvement of economy, it has now become very important to look as for the alternative source
for natural materials used in concrete i.e. gravels and natural sand. Waste foundry sand (WFS) is a propitious material
that can be used as an alternative for the natural sand i.e. (fine aggregates) in concrete. The thesis demonstrates the
potential of re-use for waste foundry sand i.e. industrial by-product as a substitute of a fine aggregate in concrete. The
fine aggregates i.e. (natural sand) are replaced with WES in six different substitution rates i.e. (2.5%, 5%, 7.5%, 10%,
12.5% and 15%). Several tests were performed to examine the mechanical properties i.e. (compressive strength,
flexural strength and splitting tensile strength) as well as the durability of concrete i.e. (sulphate resistance). The results
indicate that the compressive strength was increased from 3.93%-9.3%, splitting tensile strength increased from 4.8%-
11.37%, flexural strength increased from 3.81% -12.27% for 2.5%-5% replacement levels of waste foundry sand with
fine aggregates in concrete and after that there is a systematic decrement in strength as the percentage goes on
increasing at curing age of 28 days. The strength in Sulphate resistance test was increased up to percentage level of
10% with natural sand as a fine aggregate in concrete and after that there is a systematic decrement in strength. From
following results, it was concluded that 10% WES replacement level of WFES with fine aggregate in concrete can be
effectively used to make concrete and various application of concrete i.e. (concrete paver blocks) and beyond 10%
WES replacement level is not beneficial.

KEYWORDS: Waste foundry sand, materials, concrete, natural sand.
I. INTRODUCTION

Foundry sand is a by-product from the production of both ferrous and nonferrous metal castings. Foundry sands can
have properties desirable for use in the technology of substituting fine aggregates in applications such as; structural fills
or embankments, road base or sub base, hot mix asphalt (Odeyemi et al. 2015), flowable fills and manufacture of
Portland cement (Goodhue et al. 2001, FIRST 2004). In foundry industries, the process of metal casting requires the
use of high-quality silica sands mixed with bentonite clay and water to make the outside shell of the mould cavity into
which molten metal is poured (Gedik et al. 2008). Since metal casting has to be done at high temperature, sands are
chosen as the mould cavity material because they have desirable characteristics. These include readiness to bond with
clay, and high refractory nature, ability to retain mould shape during packing and pouring, permeability for the gases
liberated from the mould and solidifying metal as well as ability of the sand to be shaken out (Bakis et al. 2006).

Excess foundry sand is generated since varying amounts of fresh sand, water and clay must be continually added to
maintain the desired characteristics. This results to a larger volume of sand than is required for the foundry process
(Goodhue et al. 2001). The excess sand is considered as waste because after repeated use under heat, the particles
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become degraded and cannot be used for the moulding process (ReTAP 1996). However, the fact that this sand can no
longer be used for moulding does not render it completely useless, as it can find use in non-foundry applications. These
include embankments/structural fills, road base/sub base, hot mix asphalt (HMA), flowable fills, soil/horticultural,
cement and concrete products as well as traction control (FIRST 2004) Since making of road bases is one of the non-
foundry applications of Waste Foundry Sand (WES), its reuse as aggregate in making concrete paving blocks has been
identified for the present study. Concrete paver blocks are commonly installed as the base course of rigid pavements,
footpaths, passenger waiting shades, bus stops, industrial parks and public places in the urban areas. Radhikesh et al.
(2010) define concrete paving blocks as precast solid products made out of cement concrete, in various sizes and such
shapes as rectangular, square, and round blocks of different dimensions with designs for interlocking of adjacent paving
blocks. Aggregates form about 70-80% of the concrete constituents in the construction of both rigid and
flexible pavements (Roberts et al. 1996, Waziri et al. 2011). Evidently, the proportion of aggregates in concrete is the
highest of all the constituents. Therefore, abundant supply of aggregates is required for concrete applications, thus the
need to explore the use of industrial waste products, including WFS as additional sources of fine aggregates. More so,
the reuse of WFS has not been employed in Kenya yet. The selected industries, from which the present

II. SIGNIFICANCE OF THE STUDY

This study seeks to evaluate the use of waste foundry sand which is an industrial byproduct that needs to be recovered
with urgency. Foundry sand can be resourceful as a substitute or supplement for natural sand which is becoming scarce
by the day. There is a high demand for pavements in urban areas but the availability of sand for their construction is
limited. Therefore, the results of this study can be of benefit to the construction industry because the use of WFS as fine
aggregate will offer a cheaper and convenient alternative as the material source will be close to the construction site in
urban areas, where most foundry industries are located. This will in turn help reduce the negative impacts related to
energy use, resource exploitation and environmental pollution. With the understanding that there is a rapid increase in
the Kenyan population and the world at large, there is a consequent need for Moreland and better infrastructure.
Therefore, the use of the existing resources needs more prudent planning so as to avoid a scenario where the future
generations are not able to meet their needs. So, the practice of resource conservation has to start now.

III. OBJECTIVES OF THE STUDY

e To determine the chemical composition of waste foundry sand generated from selected foundry industries in
Nairobi.
e To assess the physical properties of waste foundry sand from various foundry industries in Nairobi.

e To evaluate the optimum percentage replacement of waste foundry sand as fine aggregate in concrete for paving
blocks.
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IV.METHODOLOGY
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Conclusion

The effect of using waste foundry sand containing concrete was investigated at various percentages as partial
replacement with fine aggregates. Also, effect on durability and mechanical properties in concrete containing waste
foundry sand.

. CEMENT - Portland pozzolana cement (PCC) was used which was conformed as per IS 1489-Part- 1, the
various physical properties of cement are initial and final setting time, specific gravity, standard consistency, and
fineness which are evaluated by the following procedure given in IS 1489-Part- 1.

Fig a) Portland pozzolana cement (PCC)
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. NATURAL SAND- The material was locally available with 4.75 mm is the nominal maximum size of the
fine aggregates. The fine aggregates were tested as per BIS: 383—-1970. Specific gravity, fineness modulus, water
absorption and sieve analysis were determined by BIS: 383—-1970.

Fig (b): Natural sand

. COARSE AGGREGATES- The material was locally available with 4.75 mm is the nominal maximum size
of the fine aggregates. The fine aggregates were tested as per BIS: 383—1970[83]. Specific gravity and water absorption
were determined by BIS: 383—1970[83].

Fig (c) Coarse aggregates

. WASTE FOUNDRY SAND- The Waste foundry sand was collected in bags from caste iron foundry in
Batala, Jalandhar (Punjab). Waste foundry sand was tested according to BIS: 383—1970[83]. Specific gravity, fineness
modulus, water absorption and sieve analysis were determined by BIS: 383— 1970[83].

Fig (d) Waste foundry sand

SUPER PLASTICIZER- Super plasticizer is also defined as water reducer and these are used in making or
production for high grade concrete. Super plasticizers reduce 30% of water content in concrete and it decelerate
the curing time of concrete. They effectively improve the performance of fresh past of concrete.

Fig (e) Super plasticizer
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. MAGNESIUM SULPHATE- The magnesium sulphate powder was collected from nearby chemist shop. It is
the admixture which is based on polycarboxylic ether.

Fig (f) Magnesium sulphate

. WATER- Water is very important material that helps in achieving the required strength in concrete. In the
essential process of hydration, it requires almost 3/10™ of its water weight. If water is not properly used in concrete as
per required in design, it can negatively affect the structure made by concrete. If water is used in less amount it can
affects the workability which can further affects the mechanical and durability properties in concrete and if it is used in
more amount it can cause bleeding and segregation in the structure of concrete. Water ranging between 6-9 is fit for
drinking and can be used in concrete.

. MIX PROPORTION- Control mixture (M-1) of concrete was designed according to Standard Specifications
BIS: 10262-1982[84] and BIS 456-2000 to have 40 MPa compressive strength of 28 days of curing ages. Additional
concrete mixtures (M-2, M-3, M-4, M-5, M-6 and M-7) were designed by replacing waste foundry sand at several
percentages (2.5%, 5%, 7.5%, 10%, 12.5% and 15%) by weight with fine aggregates. The water cement ratio is kept
constant for all designed concrete mixtures. The mix proportion for all concrete mixtures are given in table no.1

Fig (g) Addition of waste foundry sand in concrete mix

Table 1: Mix design of concrete mix for M40 grade containing waste foundry sand

Mix no. M-1 M-2 M-3 M-4 M-5 M-6 M-7

Cement (kg/mS)
398.57 | 398.57 | 398.57 | 398.57 | 398.57 | 398.57 | 398.57

Waste foundry sand (%) 0 2.5 5 7.5 10 12.5 15
'Waste foundry sand (kg/m3) 0 21.16 | 42.34 | 63.51 84.68 | 105.85 | 127.02

Sand (kg/m’) 850 | 828.75 | 807.5 | 786.25 | 765 74375 | 722.5
W/C 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Water (kg/m”) 139.5 1395  |139.5 {1395 1395 |139.5 |139.5

Coarse aggregates (kg/m’) [1081.836|1081.836/1081.836|1081.836/1081.836|1081.836/1081.836
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V. TESTING PROCEDURE

After curing ages of required time period, the samples were taken out from curing tank and then the surface of each
samples are wiped off. All samples tests for compressive strength and flexural strength were performed as per Indian
Standard Specifications BIS: 516-1959[85] in which cubes and beams size was kept 150x150x150mm and
100x100x500mm. All samples tests for split tensile strength were performed as per Indian Standard Specifications BIS:
5816— 1999[86] in which cylinders size were kept 150x300mm and Sulphate resistance test for samples were
performed as per ASTM C452-06 in which cubes size were kept 150x150x150 mm. The compressive, splitting and
flexural testing of samples was done after 7, 28 and 56 days of curing age and sulphate ion resistance testing for
samples was done after 14 and 28 days of curing age.

In this work the sulphate resistance test was conducted by immersing samples in 7% of magnesium sulphate for 14 and
28 days of curing age. The samples before immersion in magnesium sulphate was kept 28 days of curing age at normal
temperature in water and then compressive strength is conducted on these samples.

VI. RESULT AND DISCUSSION

The present investigation is on the study of effective use of waste foundry sand as a partial replacement by regular sand
as a fine aggregate in concrete. Mechanical i.e. (compressive strength, splitting tensile strength and flexural strength)
and durability properties i.e. sulphate resistance) of concrete were checked by replacing waste foundry sand at several
percentages i.e. (0%, 2.5%, 5%, 7.5%, 10%, 12.5% and 15%) with natural sand in concrete. Test results in this
investigation indicates that industrial by-product i.e. waste foundry sand is suitable and can be used in concrete as a
substitute for regular sand in concrete

VII. CONCLUSION

The reuse of waste foundry sand as a substitute with fine aggregates for production of concrete up to certain percentage
in this research is based on to evaluate the mechanical and durability properties of concrete. The extensive tests are
carried out on seven mix and following conclusion based on these tests have been made.

a. The inclusion of waste foundry sand with fine aggregates in concrete enhance the strength properties with
increasing content of WFS up to certain replacement level and further the strength properties also improved
with the increase in curing age.

b. Compressive strength of concrete increased from 3.93%-9.3% and after that there is a systematic decrease in
strength, splitting tensile strength of concrete increased from 4.8 %- 11.37% and after that there is systematic
decrease in strength, flexural strength of concrete increased from 3.81%-12.27% and after that there is
systematic decrease in strength at 28 day of curing age.

c. The maximum strength was observed at 5% WES of inclusion with fine aggregates in concrete at all curing
ages in mechanical properties i.e. (compressive strength, splitting tensile strength and flexural strength).The
increment in strength can be observed because WFS contains silica content in high amount which helps in the
formation of C-S-H gel and this is due to the packing behavior of matrix particles.

d. The sulphate resistance test was done on concrete mixture containing waste foundry sand and observed that
10% of WEFS replacement level gives the maximum compressive strength value

e. 1i.e.51.73 MPa for 28 days of curing age. The increment in strength is because of the waste foundry sand that
increases the strength of magnesium sulphate due to presence of traces of Sulphur (SOj3) in it which causes
deterioration in concrete and enhances the ettringite formation.

f. The maximum values were observed for 5% of WFS replacement level containing concrete for all tests of
mechanical properties and 10% of WES replacement level in concrete level gives the maximum value for the
sulphate resistance test in concrete.

g. From following observation, it was observed that 10% of waste foundry sand replacement level can be
successfully used to make concrete and in various applications of concrete like concrete paver blocks, whereas
beyond this replacement level is not beneficial.

IJIRSET © 2021 | AnISO 9001:2008 Certified Journal | 13638


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

m | e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 7.569|
AR

IJIRSET || Volume 10, Issue 10, October 2021 |

[N

®

10.

11.

12.

13.

17.

18.

19.
20.

21.

22.

23.

24.

25.
26.

| DOI:10.15680/IJIRSET.2021.1010037 |

REFERENCES

UNEDP, Sand and Sustainability: Finding New Solutions for Environmental Governance of Global Sand Resources. 2019.
K. S. Al-Jabri, M. Hisada, A. H. Al-Saidy, and S. K. Al-Oraimi, ‘“Performance of high strength concrete made with
copper slag as a fine aggregate,” Constr. Build. Mater., vol. 23, no. 6, pp. 2132-2140, 2009, doi:
10.1016/j.conbuildmat.2008.12.013.

T.Y.Tu, Y. Y. Chen, and C. L. Hwang, “Properties of HPC with recycled aggregates,” Cem. Concr. Res., vol. 36, no. 5,
pp- 943-950, 2006, doi: 10.1016/j.cemconres.2005.11.022.

M. K. Dash, S. K. Patro, and A. K. Rath, “Sustainable use of industrial-waste as partial replacement of fine aggregate for
preparation of concrete — A review,” Int. J. Sustain. Built Environ., vol. 5, no. 2, pp. 484-516, 2016, doi:
10.1016/].ijsbe.2016.04.006.

J. K. Steinberger, F. Krausmann, and N. Eisenmenger, “Global patterns of materials use: A socioeconomic and
geophysical analysis,” Ecol. Econ., vol. 69, no. 5, pp. 1148-1158, 2010, doi: 10.1016/j.ecolecon.2009.12.009.

F. Krausmann, S. Gingrich, N. Eisenmenger, K. H. Erb, H. Haberl, and M. Fischer- Kowalski, “Growth in global
materials use, GDP and population during the 20th century,” Ecol. Econ., vol. 68, no. 10, pp. 26962705, 2009, doi:
10.1016/j.ecolecon.2009.05.007.

P. Peduzzi, “Sand, rarer than one thinks. Article reproduced from United Nations Environment Programme (UNEP)
Global Environmental Alert Service (GEAS),” Environ. Dev., vol. 11, pp. 208-218, 2014, doi:
10.1016/j.envdev.2014.04.001.

S. P. Oudhia, “An Overview of Indian Foundry Industry,” Metalworld, no. February, pp. 3—4, 2015.

M. Dan Gavriletea, “Environmental impacts of sand exploitation. Analysis of sand market,” Sustain., vol. 9, no. 7, 2017,
doi: 10.3390/su9071118.

S. Sreebha and D. Padmalal, “Environmental impact assessment of sand mining from the small catchment rivers in the
Southwestern Coast of India: A case study,” Environ. Manage., vol. 47, no. 1, pp. 130-140, 2011, doi: 10.1007/s00267-
010-9571-6.

R. Siddique and A. Noumowe, “Utilization of spent foundry sand in controlled low- strength materials and concrete,”
Resour. Conserv. Recycl., vol. 53, no. 1-2, pp. 27-35, 2008, doi: 10.1016/j.resconrec.2008.09.007.

R. Siddique, G. Singh, R. Belarbi, K. Ait-Mokhtar, and Kunal, “Comparative investigation on the influence of spent
foundry sand as partial replacement of fine aggregates on the properties of two grades of concrete,” Constr. Build.
Mater., vol. 83, pp. 216-222, 2015, doi: 10.1016/j.conbuildmat.2015.03.011.

B. S. Thomas, R. C. Gupta, P. Kalla, and L. Cseteneyi, “Strength, abrasion and permeation characteristics of cement
concrete containing discarded rubber fine aggregates,” Constr. Build. Mater., vol. 59, pp. 204-212, 2014, doi:
10.1016/j.conbuildmat.2014.01.074.

G. Zail Singh and R. Kumar Singla Associate Professor, “Utilization Of Waste Ceramic Tiles As Coarse Aggregate In
Concrete Parminder Singh department of civil engineering,” 2015.

. Z.7Z.Ismail and E. A. AL-Hashmi, “Reuse of waste iron as a partial replacement of sand in concrete,” Waste Manag.,

vol. 28, no. 11, pp. 2048-2053, 2008, doi: 10.1016/j.wasman.2007.07.009.

M. Aslam, P. Shafigh, M. Z. Jumaat, and M. Lachemi, “Benefits of using blended waste coarse lightweight aggregates in
structural  lightweight aggregate concrete,” J. Clean. Prod., vol. 119, pp. 108-117, 2016, doi:
10.1016/j.jclepro.2016.01.071.

R. Siddique, “Utilization of industrial by-products in concrete,” Procedia Eng., vol. 95, no. Scescm, pp. 335-347, 2014,
doi: 10.1016/j.proeng.2014.12.192.

“Foundry and Foundries | Metal Casting Blog.” https://www.reliance- foundry.com/blog/foundry-and-foundries#gref
(accessed Jan. 08, 2020).

T. R. Naik, “Foundry industry by-products utilization,” p. 1989, 1989.

ASTM Standard C33, “Standard Specification for Concrete Aggregates,” ASTM Int., vol. i, no. C, p. 11, 2003, doi:
10.1520/C0033.

S. Seiter and D. M. Pittenger, “STATE-OF-THE-PRACTICE LITERATURE SCAN FOR FOUNDRY SAND,” no.
February, 2017.

S. Javed, C. W. Lovell, and L. E. Wood, “Transportation Research Record No. 1437, Aggregates: Waste and Recycled
Materials; New Rapid Evaluation Technology.”

G. Singh and R. Siddique, “Effect of waste foundry sand (WFS) as partial replacement of sand on the strength, ultrasonic
pulse velocity and permeability of concrete,” Constr. Build. Mater., vol. 26, no. 1, pp. 416422, 2012, doi:
10.1016/j.conbuildmat.2011.06.041.

R. Siddique, Y. Aggarwal, P. Aggarwal, E. H. Kadri, and R. Bennacer, “Strength, durability, and micro-structural
properties of concrete made with used-foundry sand

UES),” Constr. Build. Mater., vol. 25, no. 4, pp. 1916-1925, 2011, doi: 10.1016/j.conbuildmat.2010.11.065.

T. R. Naik, S. S. Singh, and B. W. Ramme, “Performance and Leaching Assessment of Flowable Slurry,” J. Environ.
Eng., vol. 127, no. 4, pp. 359-368, Apr. 2001, doi: 10.1061/(ASCE)0733-9372(2001)127:4(359).

IJIRSET © 2021 | AnISO 9001:2008 Certified Journal | 13639


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

m | e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 7.569|
A B

IJIRSET | Volume 10, Issue 10, October 2021 ||

27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.

| DOI:10.15680/IJIRSET.2021.1010037 |

Y. Guney, Y. D. Sari, M. Yalcin, A. Tuncan, and S. Donmez, “Re-usage of waste foundry sand in high-strength
concrete,” Waste Manag., vol. 30, no. 8-9, pp. 1705— 1713, 2010, doi: 10.1016/j.wasman.2010.02.018.
T. R. Naik, R. N. Kraus, B. W. Ramme, and F. Canpolat, “Effects of fly ash and foundry sand on performance of
architectural precast concrete,” J. Mater. Civ. Eng., vol. 24, no. 7, pp. 851-859, 2012, doi: 10.1061/(ASCE)MT.1943-
5533.0000432.
G. Ganesh Prabhu, J. H. Hyun, and Y. Y. Kim, “Effects of foundry sand as a fine aggregate in concrete production,”
Constr. Build. Mater., vol. 70, pp. 514-521, 2014, doi: 10.1016/j.conbuildmat.2014.07.070.
P. lloh, G. Fanourakis, and A. Ogra, “Evaluation of physical and chemical properties of South African waste foundry
sand (WFS) for concrete use,” Sustain., vol. 11, no. 1, 2019, doi: 10.3390/su11010193.
R. Siddique and G. Singh, “Utilization of waste foundry sand (WES) in concrete manufacturing,” Resour. Conserv.
Recycl., vol. 55, no. 11, pp. 885-892, 2011, doi: 10.1016/j.resconrec.2011.05.001.

A. Thakur, “DURABILITY OF CONCRETE MADE WITH WASTE FOUNDRY SAND : A REVIEW,” pp. 486—

490, 2018.
S. Monosi, D. Sani, and F. Tittarelli, “Used Foundry Sand in Cement Mortars and Concrete Production~!2010-03-
27~12010-05-03~!2010-07-07~!,”  Open Waste Manag. J., vol. 3, no. 1, pp. 1825, 2010, doi:

10.2174/1876400201003010018.

H. M. Basar and N. Deveci Aksoy, “The effect of waste foundry sand (WFS) as partial replacement of sand on the
mechanical, leaching and micro-structural characteristics of ready-mixed concrete,” Constr. Build. Mater., vol. 35, pp.
508-515, 2012, doi: 10.1016/j.conbuildmat.2012.04.078.

G. Singh and R. Siddique, “Abrasion resistance and strength properties of concrete containing waste foundry sand
(WES),” Constr. Build. Mater., vol. 28, no. 1, pp. 421—- 426, Mar. 2012, doi: 10.1016/j.conbuildmat.2011.08.087.

G. Ganesh Prabhu, J. W. Bang, B. J. Lee, J. H. Hyun, and Y. Y. Kim, “Mechanical and Durability Properties of Concrete
Made with Used Foundry Sand as Fine Aggregate,”

Adv. Mater. Sci. Eng., vol. 2015, 2015, doi: 10.1155/2015/161753.

J. Thaarrini and V. Ramasamy, “Properties of foundry sand, ground granulated blast furnace slag and bottom ash based
geopolymers under ambient conditions,” Period. Polytech. Civ. Eng., vol. 60, no. 2, pp. 159-168, 2016, doi:
10.3311/PPci.8014.

LS-619, “Method of test for the resistance of fine aggregate to degradation by abrasion in the micro-deval apparatus,”
Minist. Transp. Ontario Lab. Test. Man., no. 17, pp. 1— 6, 1998.

ASTM, “Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or,” vol. i, pp. 1-5, 2010, doi:
10.1520/C0088-13.2.

B. Bhardwaj and P. Kumar, “Waste foundry sand in concrete: A review,” Constr. Build. Mater., vol. 156, pp. 661-674,
2017, doi: 10.1016/j.conbuildmat.2017.09.010.

R. Siddique, G. de Schutter, and A. Noumowe, “Effect of used-foundry sand on the mechanical properties of concrete,”
Constr. Build. Mater., vol. 23, no. 2, pp. 976-980, Feb. 2009, doi: 10.1016/j.conbuildmat.2008.05.005.

“Foundry Informatics Centre | About the Industry.” http://foundryinfo- india.org/profile_of_indian.aspx (accessed Jan.
09, 2020).

W. C. Production, “Dividing Up The Global Market,” no. December, 2013.

M. Growth and W. C. Market, “Modest Growth in Worldwide Casting Market,” 2014.

Modern Casting, “Global Casting Production Expands,” Mod. Cast., no. December, pp. 23-25, 2018.

“Modern Casting December 2019.”
https://www.qgdigitalpublishing.com/publication/?m=&Il=1&i=637245&p=0 (accessed Mar. 18, 2020).

D. R. Bhimani, J. Pitroda, and J. J. Bhavsar, “A Study on Foundry Sand: Opportunities for Sustainable and Economical
Concrete,” Glob. J. Res. Anal., vol. 2, no. 1, pp. 60-63, 2012, doi: 10.15373/22778160/january2013/64.

T. Abichou, T. B. Edil, C. H. Benson, and H. Bahia, “Beneficial use of foundry by- products in highway construction,”
in Geotechnical Special Publication, 2004, no. 126 1, pp. 715-722, doi: 10.1061/40744(154)58.

M. J. Goodhue, T. B. Edil, and C. H. Benson, “Interaction of foundry sands with geosynthetics,” J. Geotech.
Geoenvironmental Eng., vol. 127, no. 4, pp. 353362, Apr. 2001, doi: 10.1061/(ASCE)1090-0241(2001)127:4(353).

R. Bakis, H. Koyuncu, and A. Demirbas, “An investigation of waste foundry sand in asphalt concrete mixtures,” Waste
Manag. Res. Waste Manag. Res, vol. 24, pp. 269—

IJIRSET © 2021 | AnISO 9001:2008 Certified Journal | 13640


http://www.ijirset.com/
http://www.qgdigitalpublishing.com/publication/?m&l=1&i=637245&p=0

INTERNATIONAL
. d ® STANDARD
N ~ SERIAL
<. P
u) SRAER - sl'ef \ NUMBER
IF Scientific Journal Impact Factor Cros - INDIA

Impact Factor:
1.569

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

[) 9940 572 462 [© 6381907 438 (3 ijirset@qmail.com |

www.ijirset.com



	II. SIGNIFICANCE OF THE STUDY
	III. OBJECTIVES OF THE STUDY
	 CEMENT - Portland pozzolana cement (PCC) was used which was conformed as per IS 1489-Part- 1, the various physical properties of cement are initial and final setting time, specific gravity, standard consistency, and fineness which are evaluated by t...
	 NATURAL SAND- The material was locally available with 4.75 mm is the nominal maximum size of the fine aggregates. The fine aggregates were tested as per BIS: 383–1970. Specific gravity, fineness modulus, water absorption and sieve analysis were dete...
	 COARSE AGGREGATES- The material was locally available with 4.75 mm is the nominal maximum size of the fine aggregates. The fine aggregates were tested as per BIS: 383–1970[83]. Specific gravity and water absorption were determined by BIS: 383–1970[83].
	 WASTE FOUNDRY SAND- The Waste foundry sand was collected in bags from caste iron foundry in Batala, Jalandhar (Punjab). Waste foundry sand was tested according to BIS: 383–1970[83]. Specific gravity, fineness modulus, water absorption and sieve anal...
	 MAGNESIUM SULPHATE- The magnesium sulphate powder was collected from nearby chemist shop. It is the admixture which is based on polycarboxylic ether.
	 WATER- Water is very important material that helps in achieving the required strength in concrete. In the essential process of hydration, it requires almost 3/10th of its water weight. If water is not properly used in concrete as per required in des...
	 MIX PROPORTION- Control mixture (M-1) of concrete was designed according to Standard Specifications BIS: 10262–1982[84] and BIS 456-2000 to have 40 MPa compressive strength of 28 days of curing ages. Additional concrete mixtures (M-2, M-3, M-4, M-5,...
	VII. CONCLUSION

