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Abstract: Concrete is the most adaptable development material since it can be intended to withstand the harshest conditions 
while going up against the most flexible structures. Specialists are consistently pushing the cut-off points to enhance its 
execution with the assistance of imaginative supplementary cementations materials. In the present examination, a plausibility 
ponder is made to look at agro-woodland based fiery debris (delicate wood cinder + hard wood powder + rice husk slag + sugar 
stick bagges powder) as supplementary admixtures in concrete. These agro-based powders are squander produced from mash 
and paper factories, normally comprising of a blend of hardwood and softwood barks and their fine deposits. Results 
demonstrate that these agro-based powders can be utilized as a part of typical quality solid structures. 
Keywords: Cementation, Sediment, Imaginative, Plausibility, Horticulture. 

I. INTRODUCTION 
Worldwide development in overall Scenario will be vitality sparing and carbon reduction. Maximum use of assets, proficient 
development, temperate development and quality enhancements costs have turned out to be earnest issues which advances general 
financial advancementendeavours to enhance expectations for everyday comforts and takes care of the issues of deficiencies in 
assets. These days we are attempting to use all sort of item, regardless of whether they are metal, solid, plastic, wood, glass or even 
agro timberland will in the end transform into squanders that must be arranged. The most ideal approach to manage such sort of 
squanders is to reuse and reuse them as crude materials or modifiers. This will lessen the deplete on the regular assets of the crude 
materials, and it will diminish the spaces utilized as landfills. Among all these horticulture is likewise overall utilized as a part of 
our day by day life by a few immediate or aberrant behaviour. It incorporates compost and different squanders from ranches, poultry 
houses and slaughterhouses; gather squander; manure run-off from fields; pesticides that go into water, air or soils; and salt and 
sediment depleted from fields. 

A.  Use of agro-sourced ash in concrete 
1) Utilization of fly ash 
2) Utilization of ground granulated blast furnace slag (GGBS) 
3) Utilization of red mud 
4) Utilization of crushed sand 
5) Utilization of rice husk 
6) Use of coconut coir 
7) Use of bamboo as reinforcement 
8) Use of heat shield Coating 
9) Use of low VOCs paints 
10) Use of Rat trap Bonds in Brick walls 

II. OBJECTIVE OF THIS STUDY 
A. Minimizing the usage of cement, thereby reducing the effect of CO2 on the environment. 
B. Useful consumption of an industrial waste and facilitating waste management. 
C. Studying the variation of compressive strength of cement concrete cubes and flexural strength, Splitting Tensile Strength and 

Modulus of Rupture of cement concrete beams subjected to gradually varying load.  
D. Ashes were characterized for its physical properties and chemical composition. Incorporated as a supplementary cementious 

admixture which was replaced Portland cement from 0 to 20% by mass fraction at 5% increments.  
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E. The resulting concrete was subjected to study for durability by means of Sulphate Resistance at 56, 70 and 90 days after 
immersion in sodium sulphate solution and studied the Compressive Strength of that concrete as compared with the normal 
concrete.  
 

III. DESIGN REQUIREMENT 
In this paper different code and grade are used  
 
A. Concrete Mix Design (As Per Is 10262-2009 & Mort&H) 
1) Stipulations for Proportioning 
a) Grade Designation M30 
b) Type of - OPC 43 grade confirming to IS-12269-1987 
c) Maximum Nominal Aggregate- Size 20 mm 
d) Minimum Cement Content(MORT&H 1700-3 A)- 310 kg/m3 
e) Maximum Water Cement Ratio (MORT&H 1700-3 A)- 0.45 
f) Workability (MORT&H 1700-4)- 50-75 mm (Slump) 
g) Exposure Condition- Normal 
h) Degree of Supervision- Good 
i) Type of Aggregate-Crushed Angular Aggregate 
j) Maximum Cement Content (MORT&H Cl. 1703.2)- 540 kg/m3 
k) Chemical Admixtures 
l) Type Super-plasticiser confirming to IS-9103 
2) Test Data for Materials 
a) Cement Used - Birla Cement OPC 43 grade 
b) Sp. Gravity of Cement- 3.15 
c) Sp. Gravity of Water- 1.00 
d) Chemical Admixture- BASF Chemicals Company 
e) Sp. Gravity of 20 mm - 2.884 
f) Sp. Gravity of 10 mm Aggregate - 2.878 
g) Sp. Gravity of Sand- 2.605 
h) Water Absorption of 20 mm Aggregate- 0.97% 
i) Water Absorption of 10 mm Aggregate - 0.83% 
j) Water Absorption of Sand-1.23% 
k) Free (Surface) Moisture of 20 mm Aggregate – nil 
l) Free (Surface) Moisture of 10 mm Aggregate- nil 
m) Free (Surface) Moisture of Sand- nil 
n) Sieve Analysis of Individual Coarse Aggregates Separate Analysis – Done 
o) Sieve Analysis of Combined Coarse Aggregates Separate Analysis- Done 
p) Sp.Gravity of Combined Coarse Aggregates - 2.882 
q) Sieve Analysis of Fine Aggregates Separate Analysis - Done 
3) Target Strength for Mix Proportioning 
a) Target Mean Strength (MORT&H 1700-5) - 42N/mm2 
b) Characteristic Strength @ 28 days - 30N/mm2 
4) Selection of Water Cement Ratio 
a) Maximum Water Cement Ratio (MORT&H 1700-3 A) - 0.45 
b) Adopted Water Cement Ratio- 0.4 
5) A-5 Selection of Water Content 
a) Maximum Water content (10262-table-2) - 186 Lit. 
b) Estimated Water content for 50-75 mm - 160 Lit. 
c) Super-plasticiser used - 0.5 % by wt. of cement 
6) Calculation of Cement Content 
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a) Water Cement Ratio - 0.42 
b) Cement Content (160/0.42) - 400 kg/m3 
7) Proportion of Volume of Coarse Aggregate & Fine Aggregate Content 
a) Vol. of C.A. as per table 3 of IS 10262- 62.00% 
b) Adopted Vol. of Course Aggregate- 62.00% 
c) Adopted Vol. of Fine Aggregate (1-0.62)- 38.00% 
8) Mix Calculations 
a) Volume of Concrete in m3- 1.00 
b) Volume of Cement in m3 - 0.13 
c) (Mass of Cement) / (Sp. Gravity of Cement) x1000 
d) Volume of Water in m3- 0.160 
e) (Mass of Water) / (Sp. Gravity of Water) x1000 
f) Volume of Admixture @ 0.5% in m3- 0.00168 
g) (Mass of Admixture)/ (Sp. Gravity of Admixture) x1000 
h) Volume of All in Aggregate in m3- 0.711 
i) Sr. no. 1 – (Sr. no. 2+3+4) 
j) Volume of Coarse Aggregate in m3- 0.441 
k) Sr. no. 5 x 0.62 
l)  Volume of Fine Aggregate in m3- 0.270 Sr. no. 5 x 0.38 
9) Mix Proportions for One cum of Concrete (SSD Condition) 
a) Mass of Cement in kg/m3- 400 
b) Mass of Water in kg/m3\- 160 
c) Mass of Fine Aggregate in kg/m 3- 704 
d) Mass of Coarse Aggregate in kg/m 3- 1271 
e) Mass of 20 mm in kg/m3 – 915 
f) Mass of 10 mm in kg/m3- 356 
g) Mass of Admixture in kg/m3- 2.00 
h) Water Cement Ratio- 0.40 

 
IV. EXPERIMENTAL PROGRAM 

The main objective of this study was to utilize the agro-forest based ash as replacement in the concrete mixture and identify the 
properties of the mixture, its durability and also it’s fresh and hardened concrete properties. In the study reported here, the ash was 
first characterized for chemical composition and physical properties. The study started by replacing the percentage of the volume of 
cement, normally used in the manufacture of concrete in world-wide with forest agro-based ash with certain increments by the 
cement. The results are encouraging in as much as at low dosage of the FBA, the compressive strength in fact showed an increase 
over that of the reference mix with zero FBA. At a 15% dosage level of FBA, the strength was still seen to be the same as that of the 
reference mix. With regard to the tensile strength, it is also seen that there is no significant change compared to the reference mix, 
regardless of the ash content. They seem to be cost effective, so they are used in concrete instead of cement. This study looks at 
using FBA to partially replace cement in concrete specimens with percentages varying from 0 to 20 (i.e., 0%, 5%, 10%, 15%, 20%) 
under normal temperature. All concrete mixing was performed in the Concrete Laboratory in the Baddi University of Emerging 
Science And Technology. Before mixing commenced, the gradation of FBA samples was determined and compared with the cement. 
The experimental program consisted of first testing the fresh concrete properties as per IS 1199:1959, then forming specimens as per 
Bureau of Indian Standers (BIS) for the following tests-: IS 516:1959- Compressive Strength of Concrete Specimens. IS 1199:1959- 
Length Change of Hardened Concrete. IS 516:1959-Flexural Strength of Concrete? IS-5816:1999-Splitting Tensile Strength of 
Cylindrical Concrete Specimens. In the experimental program, the comparison of the properties of FBA concrete made with 
different percentages is done. In experimental program specimens with FBA Concrete were prepared in specimens the cement is 
replaced by different percentage of FBA with different percentage. The basic tests carried out on concrete samples in plastic stage 
are also discussed. Then the various tests conducted on the specimens are discussed. 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 

Volume 5 Issue X, October 2017- Available at www.ijraset.com 
 

 
1658 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

V. RESULTS 
A. Compressive Strength 

 

B. Tensile Strength 

 

C. Flexural Strength 

 
In all upper graphs FBA=forest-based ashes. 

0

5

10

15

20

25

30

35

40

FBA1 3 
days

7 
days

14 
days

28 
days

FBA2 3 
days

7 
days

14 
days

28 
days

FBA3 3 
days

7 
days

14 
days

28 
days

FBA4 3 
days

7 
days

14 
days

28 
days

CO
M

PR
ES

SI
VE

  S
TR

EN
GT

H

NUMBER OF DAYS

0%

5%

10%

15%

20%

0
0.5

1
1.5

2
2.5

3
3.5

4

FBA1 3 
days 

7 
days

14 
days

28 
days

FBA2 3 
days

7 
days

14 
days

28 
days

FBA3 3 
days

7 
days

14 
days

28 
days

FBA4 3 
days

7 
days

14 
days

28 
days

TE
N

SI
LE

  S
TR

EN
GT

H

NUMBER OF DAYS

0%

5%

10%

15%

20%

0

1

2

3

4

5

FBA1 7 
days

14 
days

28 
days

FBA2 7 
days

14 
days

28 
days

FBA3 7 
days

14 
days

28 
days

FBA4 7 
days

14 
days

28 
daysFL

EX
TU

RA
L S

TR
EN

GT
H

NUMBER OF DAYS

0%

5%

10%

15%

20%



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 

Volume 5 Issue X, October 2017- Available at www.ijraset.com 
 

 
1659 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

VI. CONCLUSION 
A. It was shown in x-ray diffraction charts that in ashes, the chemicals portlandite, arcanite, quartz and calcite exhibited distinct 

peaks compared to the other minerals. 
B. Tests of scanning electron microscope (SEM), energy-dispersive x-ray spectroscopy (EDX) and particle-size analysis were 

done on ashes. Sizes of the particles in FBA 1, FBA 2, FBA 3 and FBA 4 were more than 100 micron is nearly the same as that 
of Portland cement, ranging between 90 micron.  

C. With respect to different FBA mineral compositions, it is inferred that in FBA 4, the CaO content is more than the other ashes, 
which may potentially impart a latent hydraulic effect. Chemical tests on SCBA also show that silica is the most predominant 
oxide (more than 70%). 

D. Considering the tensile and compressive strength, FBA 2 was the best suited of the four FBA samples for use as a pozzolana 
due to its higher CaO and finer particle size, which results in the pozzolanic and filler effect. 

E. The effect of FBA on the compressive strength of concrete was examined under Sulphate Resistance. It was seen that there was 
only a slight drop in residual strength up to 10% of FBA at 56 days. This drop ranged from 15% to 20%.  

F. Considering FBAs for the risk of silica alkali reaction, FBAs don’t obey minimum requirements of ASTM and there would be 
the risk of alkali silica reaction but regarding findings of other researchers, if the ashes particles become smaller than 75 
microns, the potential of alkali silica reaction would be less. 
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