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Abstract— Recent trend of technology is towards waste 

utilization and decrease in construction industries. In today’s 

industry concrete is major and versatile Building Material 

and in concrete, cement is that the pricely material and to 

trim its cost Agricultural waste is introduced in concrete. 

Rice Husk Ash (RHA), Wheat Straw Ash (WSA) and Saw 

mud Ash (Ash) is given as a partial substitution of concrete.  

Rice Husk Ash (RHA), Wheat Straw Ash (WSA) and Saw 

dust Ash (Ash) is replaced by cement up to 32% in concrete 

and their comparative is study is managed on the bottom of 

their compressive strength. 
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I. INTRODUCTION 

Concrete could be a most generally used artifact that could 

be a mixture of cement, sand, coarse mixture and water. It 

will be used for construction of multistoried buildings, 

dams, road pavement, tanks, offshore structures, canal 

lining. the method of choosing appropriate ingredients of 

concrete and determinant their relative quantity with the aim 

of delivery forth a concrete of the specified strength, 

strength and workability as economically as doable is 

termed the concrete combine style. The compressive 

strength of hardened concrete is mostly assumed to be AN 

index of its different properties depends upon several factors 

e.g. Quality and amount of cement, water and mixture 

batching and combining, putting compaction and set. the 

value of concrete created from the value of materials, plant 

and labor the variation within the value of fabric arise from 

the very fact that the cement is many times additional pricey 

than the aggregates so the thing is to boost a mixture as 

doable from the technological purpose of read the wealthy 

mixes could cause a high shrinkage and checking within the 

structural concrete and to the event of the high heat of 

association is that the mass concrete which can cause 

cracking. the $64000 value of concrete is expounded to the 

value of materials required for creating a minimum mean 

strength referred to as characteristic strength that's 

determined by the decorator of the constructions. Rice Husk 

is one amongst the foremost wide on the market agricultural 

wastes in several rice growing countries round the world, 

globally, some 600 million heaps of rice pad square measure 

created annually, On average, 2 hundredth field is husk 

giving a complete production of a hundred and twenty 

million dozens. The employment of RHA as a pozzolanic 

material in cement and concrete provides many blessings, 

like improved sturdiness and strength properties, reduced 

materials value because of cement savings, and 

environmental advantages associated with the disposal of 

waste textiles.  

Sawdust is AN organic waste ensuing from the 

mechanical edge or process of lumber (wood) into varied 

shapes and sizes. The mud is typically used as domestic 

fuel. The ensuing ash called saw-dust ash (SDA) could be a 

pattern of ceramic ware. Dry wood concrete weighs solely 

half-hour as a honest trade as traditional weight concrete and 

its insulating properties approximate those of wood. With 

correct cement to wood ratios, its non ignitible. As a basic 

construction material, wood concrete will so have its 

functions. Wood is in abundance in North jap Republic of 

India (Meghalaya) and different elements of the planet. 

Experimental study to judge the behavior of concrete 

properties each in plastic and hardened states with the 

inclusion of varied waste merchandise like ash, coconut ash, 

Rice hush ash square measure on the market within the 

technical literature. Wood has been practiced in concrete for 

a minimum of thirty years, however not wide. Though 

seriously restricted by its low compressive strength, wood 

concrete will be evoked to perform well in sure floor and 

wall applications.  

What is the most agricultural product mature in 

Turkey and worldwide. It’s calculable that world grain 

production is near 880 million tons, of that 550 million tons 

is wheat straw. the quantity of wheat straw production is 

two.0– 2.8 tons/ha. The approximate quantity of wheat straw 

is 19–27 million tons in Turkey, in step with the State 

Institute of Statistics. Wheat could be a yearly plant that 

belongs to mono valve category in Poaceae family. Body 

(straw) is either easy or a gaggle that's 35–100 cm long, 

straight and fully vacant or lined with bristles on the 

noodles. It grows on volcanic areas, hill slopes, steppes, and 

vacant lands at varied climates. The wheat plant has 5 main 

morphological parts: nods, intends, leaves, grains, and grain 

axis. The straws comprise C, H, O, N, Si, Fe, Al, CA, Mg, 

Na, K, P, Cu, Mn, and zinc in varied dimensions. Straw has 

variable amounts of water, protein, oil, extractive material 

fiber, pentosan, cellulose, lignin, and ash. Leaves, guides, 

and nods contain high quantity of silicon oxide. The 

proportions of the more- phological elements vary counting 

on the wheat sort, cool conditions, and harvest height from 

earth. 

There has been terrible rate of increase within the 

worth of building materials within the recent past. This has 

necessitated government, personal and people to travel in 

analysis for domestically sourced materials to supplement 

(replace-fully or partially) the standard materials. The 

increasing demand for cement and concrete is met by the 

partial replacement of cement. Concrete could be a material 

that consists eccentrically of a binding medium. Concrete 

isn't any longer fabricated from mixture Portland cement 

and water solely. typically however not continually it's to 

include a minimum of one amongst the extra ingredients like 

admixture or building material material to boost its strength 

and sturdiness. This investigation target to see the optimum 

proportion (8, 16, 32%) of Rice husk ash (RHA), Wheat 
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Straw Ash (WSA), Saw dust Ash (SDA) as a partial 

replacement of cement for M40 grade of concrete, and to see 

its compressive strength.  

II. EXPERIMENTAL PROGRAM 

A. Material Used: 

1) Cement:  

Normal Portland cement of Grade fifty three is employed, 

that conformist IS 12269. Fifty three grade cement of 

extremist school with a remarkably high CS3 (tricalcium 

providing long-lasting) sturdiness of concrete structures. 

Produces extremely sturdy and sound concrete because of 

very low proportion of alkalis chlorides, periclase. With 

relative density three.15. 

2) Fine Aggregate:  

Natural watercourse sand conformist to Zone II as per IS 

383 (1987) was used. The fineness modulus of sand used is 

two.72 with a particular gravity of two.61.  

3) Coarse Aggregate:  

Crushed rock coarse aggregate conformist to IS: 383 (1987) 

was used. Coarse mixture of size twenty millimeter down 

having the particular gravity of two.80 and fineness modulus 

of seven.31 was used.  

4) Rice Husk Ash: 

Rice husk square measure the onerous protective coverings 

of grains of rice. Additionally to protective rice throughout 

the season Rice husk is off from the Jainist Traders, Bhopal 

wherever rice is off from the farm then with the assistance 

of thrasher rice and rice husk square measure separated, then 

this rice husk burns. The combustion operation of rice husk 

continues some forty eight hours. once forty eight hours rice 

husk ash remains untouched for twelve hours because of the 

cooling method. Then rice husk ash goes through a 

mechanical operation of grating to form rice husk fine, as a 

result of finer husk offers higher resolution once it's 

replaced by cement in concrete.  

5) Wheat Straw Ash: 

Wheat straw is AN agricultural by-product, the dry stalks of 

wheat plants, once the grain and chaff are removed. Wheat 

Straw makes up virtually 1/2 the yield of cereal crop. It 

holds several usages, as well as fuel, stock bedding and 

fodder, thatching and basket-making. it's sometimes force 

along and keep during a straw bale, that could be a pile of 

straw tightly certain with string or wire. Bales is also sq., 

rectangular, or unit of ammunition, counting on the sort of 

baler used. Wheat straw is taken from adult male. Malviya 

farm then they is gone burning method that continues for 

one hour and cooling method takes range in some one hour. 

Presently the cooling method wheat straw ash goes through 

the mechanical operation of grating to form wheat straw ash 

additional finer that accelerate check results once it's 

replaced by cement in concrete.  

6) Saw dust Ash:  

Wood or wood dust could be a by-product of cutting, 

grinding, drilling, sanding, or different wise pulverizing 

wood with a saw or other tool; it's composed of fine 

particles of wood. Wood or wood waste is taken Dangi 

Traders, Sehore wherever article of furniture of various sort 

square measures created on an outsized shell. Wood is 

collected then burning method of saw mud continues for 

eighteen hours and cooling operation of saw mud continues 

for ten hours and saw dust ash square measure able to apply.    

7) Water:  

Water utilized in paver blocks is conformist the 

specification of IS 456: 2000.  Water applied for combining 

is free from injurious quantity of oils, acids, bases, salts, 

sugar, organic materials or different sums that will be 

hurtful to concrete.  

B. Mix Proportion: 

Combine style of the concrete is finished strictly as per the 

stipulation of the IS 10262: 2009. in step with IS code 

specification mixture of M30 grade is meant, ten differing 

types of combine square measure ready with totally different 

a part of RHA, SDA and WSA. CC combine is ready with 

1/3 of cement replacement or we will additionally 

pronounce it's controlled concrete.  

C. Casting and Curing:  

Concrete cube of 15cm*15cm*15cm is casted in step with 

IS 516 : 1959.For each combine there's three + three cubes(3 

for seven days of set and another three for twenty eight days 

of curing) was casted and average of 3 was noted as a effect 

of the compressive strength. set is finished strictly as per the 

specification of IS 156 : 1959, set is finished at the space 

temperature in set tank crammed with traditional clean water 

up to 28days.  

D. Test Performed: 

1) Compressive Strength:  

Compressive strength is that the capability of a fabric or 

social organization to face up to hundreds tending to scale 

back size. It will be measured by plotting applied force 

against deformation during a testing machine. Some created 

by substitution eight,16,32% of cement by Rice husk ash, 

Wheat Straw Ash, Saw Dust Ash and also controlled 

concrete cubes were cast in comparison. Compressive 

strength is often evaluated along a Compression testing 

machine; these range from very small tabletop systems to 

ones with over 53 MN capacity. Measurements of 

compressive strength are affected by the specific test 

method and conditions of measurement. Compressive forces 

are usually identified in relation to a specific technical 

standard. material fracture at their compressive strength 

limit; others deforms irreversibly, so a given amount of 

distortion may be considered as the limit for compressive 

load. The compressive strength of concrete was determined 

using 150mm concrete cubes. 

III. RESULT AND DISCUSSION  

Compressive Strength of Different mix is presented in table 

1 and Graphs 1-5. Although all material is usable because 

they gives better effects by replacing cement, but if we see 

RHA 8, RHA16 and SDA 32 mix gives best result in 

compressive strength. Compressive strength of concrete 

cube is determined and it is found that all fabric at any part 

of mixing up to 32% gives satisfactory results where Rice 

husk Ash (RHA) gives 35.42, 31.03, and 27.22 N/mm
2
 for 

8, 16 and 32% replacement respectively in 28 days of 

curing, which is approximately 85% of designed Fck. Where 

Wheat Straw Ash (WSA) does not give excellent resolution 

but it is satisfactory, it gives 31.42, 28.92 and 26.21 N/mm
2
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at 8, 16 and 32% replacement respectively. And Saw Dust, 

ash (SWA) gives an average result as compare to above 

materials it possess 34.57, 32.41, 30.20 N/mm
2
 at 8, 16 and 

32% replacement respectively. Altogether these results are 

approximately 28 of curing. Compression strength testing is 

posted out after at 7th and 14th days of curing, it has been 

observed that 60% strength is gained by concrete curb at 7th 

day of curing and 80% strength is attained at 14 days of 

curing. 

S.No. 
Waste 

Material 

Percentage 

Replacement 

Compressive 

Strength 

7 

Days 

14 

Days 

28 

Days 

1 Saw Dust 

Ash 

(SDA) 

8% 26.55 30.22 34.57 

2 16% 24.32 28.12 32.41 

3 32% 23.89 26.85 30.2 

4 Rice 

Husk 

Ash 

(RHA) 

8% 24.66 28.14 35.42 

5 16% 20.12 24.58 31.03 

6 32% 18.19 23.22 27.22 

7 Wheat 

Straw 

Ash 

(WSA) 

8% 19.56 26.77 31.42 

8 16% 17.42 23.02 28.92 

9 32% 16.45 21.22 26.21 

10 -- 
0% (Control 

Concrete) 
19.56 23.14 35.21 

Table 1: Result of Compressive Strength Test on Concret 

Cubes 

 

 

 

 

 
Fig. 1: Graph 1,2,3,4 and 5 Result of Compressive Strength 

Test. 

IV. CONCLUSION 

The effect of study shows that there are good prospects of 

using Rice husk Ash (RHA), Wheat Straw Ash (WSA), Saw 

Dust Ash (SWA) as a porcelain combination with ordinary 

Portland cement (OPC) in the Concrete cube. The M-30 

grade concrete cube is cast and its compressive is 

determined and the combination of 8%, 16% and 32% 

cement replacement Mix gives good compressive strength 
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by using all WSA, RHA and SWA for 0.45 water cement 

ratio and result is satisfactory. 
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