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ABSTRACT

High building material costs and demand can be a significant disadvantage for builders and
contractors. The cost of raw materials such as wood, steel, and concrete is always growing, increasing
the cost of projects. Due to the high demand for certain materials, they can be difficult to get on time,
causing project delays. This is especially true when working on large-scale projects with short deadlines.
This research presents an idea to minimize the problem by partially replacing the cement and coarse
aggregates with sugarcane bagasse ash and coconut shell. The study has 3 main objectives: (1) To
determine the effects of workability (slump cone test) and durability (water absorption test) of concrete
when Coconut Shell and Sugarcane Bagasse Ash are used as partial replacements of cement and coarse
aggregates after 7, 14, and 28 days of curing. (2) To identify which of the following percentage: 5%,
10%, and 15% are a suitable percentage when partiallly replaced the cement and coarse aggregates by
SCBA and CS on the concrete. (3) Determining the the concrete's compressive strength after 7, 14, and
28 days when coconut shell and sugarcane bagasse ash are used on partially replacing the total weight
of cement and coarse aggregates by 5%, 10%, and 15%. It contains three testing: slump cone test,
compressive strength test and water absorption test. To achieve the result of compressive test and water
absorption test, the researchers made a cylindrical sample consiting of twelve cylindrical sample (0%,
5%, 10%, and 15% partial replacement of SCBA and CS) with a different curing age (7 days, 14, days
and 28 days). The samples were tested using a Universal Testing Machine (UTM) and the outcomes of
the experiment revealed that CS and SCBA have a positive result on the properties of standard concrete.
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CHAPTER ONE

THE PROBLEM AND A REVIEW OF RELATED LITERATURES AND STUDIES

A. Introduction

Concrete is a building material made of cement, sand, gravel, and water. It is one of the most widely used
building materials in the world and is used to create foundations, walls, and other structural elements in
buildings, bridges, and other infrastructure projects; however, it has a disadvantage, it consumes a lot of natural
materials such as natural aggregate and fresh water. (Baker, 2018) As the country’s population is quickly
growing, and with it, the demand for natural resources for building projects is also growing. And with that,
the higher production of concrete for future usage will lead to significant depletion of these natural resources
and contamination of the environment. (Ekberg, n.d).

Green concrete is an eco-friendly concrete that is made from adding a solid waste to the concrete mixture
that was first invented in Denmark in 1998 (Concrete Concept, 2019). The need to have green concrete is
essential so as to meet future demands of concrete while conserving natural resources. (Sivakrishna, 2019)
Green concrete is created using repurposed or abandoned natural materials. It is created using industrial waste
as a partial replacement for other concrete components, like cement or aggregate, whose production has a
greater negative impact on the environment (Mohammad, 2017).

Solid or industrial waste is one of the problems that many countries have. Additionally, poor solid waste
management can have a negative impact on a person's quality of life in many ways, including their health, the
environment, and their economy. Given that both the population and the amount of rubbish are rising, it is
clear that the world will not function smoothly without a good disaggregate. One of the burdens associated
with addressing these concerns is being reduced, so the researchers are trying to figure out how they might
drastically lessen this societal issue. Coconut shell (CS) and sugarcane bagasse ash (SCBA) are not commonly
use in the construction industry but are often dumped as agricultural wastes (Ajala, 2021).

Coconut shell has qualities that make it a desirable component for making concrete, and using it in
concrete could help with the problem of disposing of it. (kanojia, 2017) Coconut shells are used to make
activated carbon because of their hardness and high carbon concentration. These are sustainable alternative to
traditional coarse aggregates such as gravel and sand, and they offer many distinct advantages over these
materials. It is strong, lightweight, and naturally resistant to weathering, making them an ideal aggregate for
a variety of construction applications (Prakash, 2019).

According to Rao (2015), substituting coconut shells for aggregates will only slightly reduce the strength
properties of concrete when compared to regular concrete by 10% and 20%, respectively. Therefore, this study
suggested that using fly ash as a cement substitute would improve the workability of concrete made from
coconut shells and increase its strength properties in comparison to regular concrete. Hence, the researcher
will combine sugarcane bagasse ash (SCBA) as partial replacement for cement to coconut shell as partial
replacement to coarse aggregates.

Sugarcane baggase ash is a waste product of the sugar industry that is high in amorphous silica, giving it
good pozzolanic properties and the potential to be used in concrete as a cement replacement (Mangi, 2017).
According to Berenguer (2020), it is possible to use SCBA as a partial replacement up to 15-20% of the total
cement content in concrete that using SCBA can reduce the total cement content, leading to a decrease in the
amount of cement used in the concrete mixture and thus reducing the cost of production (Berenguer, 2020)
Additionally, SCBA can improve the workability and strength of concrete, while also providing better
durability and resistance to acid attack. Another advantage of using SCBA in concrete is that it can help reduce
the carbon footprint of concrete. The partial replacement of cement with SCBA can reduce the amount of CO2
emissions released during the production of concrete, leading to an overall reduction in the environmental
impact of the construction process. (Prabhath et al., 2022).
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As a result, including effectiveness use of leftover coconut shells and sugarcane bagasse ash, and a
decrease in natural resource usage, and cost efficients. the utilization of coconut shell and sugarcane bagasse
ash in concrete appears to be a practical choice. The researchers developed this study in the hope that thorough
assessment and testing with these two combined environmental wastes, coconut shell (CS) mixing with
sugarcane bagasse ash (SCBA), as a partial replacement for cement and coarse aggregate, will significantly
have a great impact not only in the construction field but also in the environmental issue.

B. Review of Related Studies

» Solid-waste management

The Philippines is one of the countries that generate the most solid waste. Construction projects in the
Philippines contribute significantly to the country’s overall solid waste management problem. The rapid
urbanization and industrialization due to the country’s economic growth over the past decade has resulted in
a significant increase in the amount of construction waste (Domingo, 2021). It has as a government has taken
several steps in recent years to address this issue. The National Solid Waste Management Commission
(NSWMC) was created in 2006 to develop and implement a national solid waste management strategy. This
strategy focuses on reducing, reusing, and recycling solid waste, as well as promoting public awareness and
education on proper waste disposal (Yliopisto, 2017). Poor Management of disposal could cause a social and
financial issue. One way to deal with agricultural waste is to recycle the things you've already thrown away.
Coconut fiber and shell could be an excellent replacement in the creation of composite materials that can be
used to build homes, such as concrete. (Ganiron, 2017)

Luzon, Visayas, and Mindanao make up the three principal geographical regions of the Philippines. The
three agricultural products that are taken into consideration are coconut, rice, and sugarcane (Flores, 2019). In
order to properly manage solid wastes like coconut shells and sugarcane bagasse, it is important to have a
comprehensive waste management plan in place. This plan should include strategies for collecting, storing,
treating, and disposing of the waste. It is also important to ensure that the waste is properly treated and disposed
of in a way that will not harm the environment.

» Sugarcane Bagasse

Sugarcane is the primary food crop in tropical and subtropical regions. It is the primary source of sugar
production. When the sugarcane is shredded, and the juice is extracted using heavy rollers; the fibrous material
that remains after the juice is known as bagasse. Sugarcane bagasse ash is a cellulosic material made from
sugarcane. (Mahmud, 2021) Due to sugarcane being the major supplier of sugar (approximately 80% of the
global sugar consumption), sugarcane has been an important crop, and its cultivation is one of the most
important activities in the world. It is estimated that producing 1 tonne of sugarcane generates approximately
140 to 280 kg of bagasse, which is a fibrous waste product of sugarcane once sugar is extracted (Melati et al.,
2017).

The burning of bagasse generates 3% residual ash known as sugarcane bagasse ash (SCBA). Based upon
this, it can be said that approximately 15.20 million tonnes of SCBA are being generated. (Alouw, 2019)
SCBA has high amount of silica oxide, thus making it a pozzolanic material, and due to this, it has been studied
and used as supplementary cementitious material (Berenguer et al., 2020; Zareei et al., 2018). Furthermore,
as mentioned earlier, SCBA has also been utilized as substituting material (Modani and VVyawahare, 2013).

Over the years, the generation of sugarcane has increased due to increase in human population and sugar

consumption. Therefore, it is expected that the production of sugarcane will keep on increasing, and
subsequently so will the generation of its by-product SCBA (Alouw, 2019).
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» Coconut Shell

Globally, more than 55 million tons of coconuts are produced annually, in the year 2019, according to
FAOSTAT (2021); 62.46 million tonnes of coconuts were produced. The copra and coconut oil are the only
beneficial products of the coconut, while the remaining such as coconut shell and fibers are of no use.
Approximately 15% of the weight of an average coconut is occupied by the coconut shell (Bellow et al., 2018)
which means an approximate 9.37 million tons of the coconut shells were discarded globally in year 2019.
With the increase in coconut production, the coconut shell waste generation will also increase. Since coconut
shells, an agricultural solid waste, have no economic value, they will eventually be disposed of in a
environment that poses a safety and aesthetic threat to the environment. The ill management of solid waste
and proper treatment disposal of agricultural wastes have not only caused environmental menace that has
affected the health of the surrounding people but also increased land consumption for open-air landfills
(Ikumapayi et al. 2020).

Coconut shells are derived from the husks of mature coconuts and are composed of a hard outer shell and
a soft inner core. The hard outer shell is composed of lignin, hemicellulose, and cellulose, while the inner core
is composed of a light, spongy material. The shell and core are typically ground into small particles that are
suitable for use in construction materials. Coconut shells are an excellent aggregate material for use in concrete
and asphalt, as they are lightweight and resistant to weathering (Prakash, 2019). They are also highly water-
resistant, making them a great choice for driveways and other outdoor structures.

Coconut shell filler is a potential candidate for the development of new composites due to its high strength
and modulus properties, as well as its high lignin content. Because of the high lignin content, the composites
made with these fillers are more weather resistant and thus more suitable for use as construction materials
(Kirti, 2015).

» About Concrete

Concrete is made by combining cement or lime, aggregates, water, admixtures, and other components.
Concrete is necessary for all types of construction, including residential projects, multi-story commercial
structures, and public works projects like bridges and roads. Concrete is also the foundation of all
contemporary construction sector improvements, providing the nation with the homes, schools, hospitals, and
other structures required for everyone to live in (Pro Crew Software, 2021).

According to Nagrochine et al., (2017), the most crucial component of concrete for constructions is its
compressive strength. The process and results of adding some minerals to the materials as partial replacement
in cement, sand, and gravel are being is discussed. When 10% more extra minerals are added to the materials
compared to the initial combinations, the compressive strength of the concrete increases to 0.99%.

Accroding in Civil Concept (2021), it stated that aggregates is a representation of sand, crushed stones,
gravel, etc., is one of the materials used in concrete that has been used for different purposes such as cement
concrete, asphalt concrete, and other composite building materials. Aggregates are a huge benefit to concrete
because it can fill at least 60 to 75 percent of the volume of the components. (Parasher, 2022), stated that the
characteristics of aggregates are important because they influence the sort of aggregates to be utilized in
concrete. The substance used in concrete to increase volume and serve as a filler for strengthening the materials
is the aggregates.

Since the primary purpose of aggregates in concrete is to fill gaps in the mix, their amount can rise to 90—
95 percent asphalt and 70-80 percent concrete. In addition, aggregates play more than only the role of filler;
due to their surface textures, they can also boost the resistance of asphalt pavements, while their big particle
size increases ultimate strength. Aggregates aid in the flow of concrete into tight spaces and can withstand
forces up to a specific strength (Backus, 2022).
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> About cement

A cement is powdery substance and binding material that holds and hardened other materials together to
make concrete. It is produced out of calcining lime and clay. Because it is often combined with water before
usage, hydraulic cement is the common form of cement used in the construction industry, while Portland
cement is the common type that is being used in construction industry (Corrosion Pedia, 2017).

According to Patel (2019), stated that tons of cement are being made yearly because it is the most
demanded construction materials around the world out of all the materials of concrete because of its durability.
Because of the fast urbanization and ongoing global building construction, the need for cement is rising every
year. it is also the primary material of concrete or mortar for hardening and long-lasting durability of the
structures.

The growing demand for cement globally poses a serious danger to the environment since it produces a
significant quantity of carbon dioxide and other chemicals that are extremely hazardous to the environment.
Moreover, sugarcane is also causing serious issues to the environment because of the difficulties of disposing
it. The Sugarcane bagasse ash is composed of silica that respond to the hydration of cement and adding
properties to the concrete such as chloride resistance and corrosion resistance which is enhancing the
properties that can strengthen and reduce the permeability of concrete.

> Application of additives

Concrete consumes massive amounts of natural raw materials while emitting massive amounts of CO2.
Alternative materials will be employed to cut CO2 emissions and avoid the rapid depletion of natural raw
materials (Sohu et al., 2022). Different additives are utilized to influence the qualities of concrete mixtures as
well as the physical and mechanical properties of cured concrete. (Girskas et al., 2016). A top-quality ready-
mixed concrete that contains water-cement mixture to extend the life of the concrete, regulate setting and
hardening, and correct the overall behavior of concrete. The usage of additive concrete mixtures is frequently
used to enhance the quality of concrete mixtures, decrease hydration, decrease shrinkage cracks, raise shear
stress, and other things (Limantara, 2020). Two organic compounds were used by the researcher as a form of
admixture. The use of additives will be defined by the goal and specifications of the contractor. Chemical
additives are used to improve product performance, stability, and longevity, as well as to modify the qualities
of hardened concrete. Mineral additives can be utilized to modify cementation processes as well. It is used to
improve the density and compressive strength of concrete (Girskas et al., 2016).

Rapid agricultural development has resulted in a large number of waste by-products. Because agricultural
wastes are not properly disposed of, they are becoming a severe environmental hazard (Jhatial et al., 2021).
Conserving resources and reusing waste materials as partial replacements and additives in construction was a
reasonable way to address the ongoing health dangers. The researcher recycled agricultural waste, which can
be used as a substitute material for various concrete materials.

The primary goal of this research is to examine the fresh and mechanical characteristics of concrete with
varying amounts of combine CS and SCBA as partial replacement of coarse aggregates and cement in
concrete.

» Concretes Design Mixture Proportion

Concrete is a composite material that consists of aggregate, a binder, and water. Gravel is the most
common type of aggregate used in concrete, but sand is also widely used. The binder is typically cement,
which is a powdered limestone and other minerals mixture. Water is also added to the mixture to help the
cement enable and develop a strong bond with the aggregate (BN Products, 2017). This study is a Class B
concrete mix with a proportions of 1:2.5:5 ratio, which uses one part cement, two and half parts sand, and five
parts coarse aggregates. This mixture is intended to produce concrete with high compressive strength,
workability, and economy. The water-to-cement ratio should be between 0.4 and 0.5. (Gupta, 2022).
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C. Statement of the Problem

The high cost and demand for construction materials can be a significant disadvantage for builders and
contractors. The cost of raw materials like wood, steel, and concrete are constantly rising, making projects
more and more expensive. The high demand for these materials means that they can be difficult to get in a
timely manner, leading to delays in projects. This can be especially problematic when working on large-scale
projects with tight timelines. Furthermore, the high demand for these materials can lead to shortages, which
could further drive up the cost and make it more difficult to get the materials needed.

According to the ICR Newsroom (2019), the Philippines has experienced a shortage of cement in 2019
due to an increase in the demand for construction materials. With the country's booming economy, demand
for cement has outpaced production capabilities, resulting in shortages and higher prices. Several factors,
including an increase in the number of projects in the country and the construction of new infrastructure, have
been linked to the shortage. Additionally, the government of the Philippines recently increased the price of
imported cement due to a weaker peso. This has a further impact on the country's cement availability and it is
causing delays in construction projects.

According to Senate of the Phillipines (2019), Because of the country's shortage of construction materials,
the demand for gravel and sand is increasing. Most provinces are short on gravel, cementc and sand, causing
construction costs to rise and government projects to be delayed. It is mentioned that 15000 kilometers of road
project have been delayed due to a lack of gravel, while 2.4 trillion projects in the construction industry have
been delayed due to a lack of sand, cement, and aggregates.

Coconut shell (CS) and sugarcane bagasse ash (SCBA) are not commonly use in the construction industry
but are often dumped as agricultural wastes (Ajala, 2021). This study aims to produce an alternative source of
concrete mixture by partially replacing the coarse aggregates and cement with coconut shell and sugarcane
bagasse ash.

Specifically, it seeks to answer the following:
1. How can the production of coconut shell and sugarcane bagasse ash concrete be described in terms of:
a. Compressive strength of concrete
Durability of concrete
c. Workability of concrete

=

Does the properties of coconut shell and sugarcane bagasse ash affected by:
Water/cement/aggregates/sand ratio

Strength of concrete

Ingredients of concrete

Types and quantity of cement and aggregates (insert SCBA and CS)

Types and quantity of aggregates (insert CS)

d. Curing of concrete

e s 0T N

D. Objectives of the Study

» General Objective
The general objective of this research is to investigate the effects of combining sugarcane bagasse ash and
coconut shell as partial replacements to cement and coarse aggregates for class B concrete.
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» Specific Objective
Specifically, this research sought to determine the following:

e To determine the effects of workability (slump cone test) and durability (water absorption test) of concrete
when Coconut Shell and Sugarcane Bagasse Ash are used as partial replacements of cement and coarse
aggregates after 7, 14, and 28 days of curing.

e Toidentify which of the following percentage: 5%, 10%, and 15% are a suitable percentage when partiallly
replaced the cement and coarse aggregates by SCBA and CS on the concrete.

A\

Controlled sample
0% SCBA and 0% CS

Experimental sample

Cylindrical 1 with 5% CS and 5% SCBA
Cylindrical 2 with 10% CS and 10% SCBA
Cylindrical 3 with 15% CS and 15% SCBA

e o V

Determining the the concrete's compressive strength after 7, 14, and 28 days when coconut shell and
sugarcane bagasse ash are used on partially replacing the total weight of cement and coarse aggregates by
5%, 10%, and 15%.

E. Significance of the Study
This study significantly contributes and is beneficial to the following stakeholders:

e Construction industry, this study will benefit those in the construction and related industries, particularly
those who sell and produce coconut shell and sugar cane.

e Enviromental and Locality, this study benefits the community in terms of environmental concerns for
discarding waste products such as SCBA from the ambulant and public market. As a replacement for
cement these two waste products are eco-friendlier and cheaper.

e Economy, this study will help the construction industry to have a low-cost material so that every structure
will be design as economical structure.

e This research enables them to use innovated concrete mixture related to the study.

e Farmer, this study will help them to sell more coconut shell and sugarcane which will aid in their daily
income by providing products to construction industries.

e Future researchers, this study can serve as a basis or source of literature for future research whereby they
can expound this study to make more innovative cement.

F. Scope and Limitations

The researchers mainly focus on the suitability of combining Coconut Shell (CS) and Sugarcane Bagasse
Ash (SCBA) as partial replacement of aggregates and cement to the concrete. The researcher aims to
accomplish the three (3) objectives in the set time frame school year 2022-2023.

The researcher chose the size of Coconut Shell (CS) to be used in samples as %" (12.5mm). The
researchers will use 6” (150mm) in diameter by 12” (300mm) in length cylindrical pipe as mold for the
samples weighs of Compressive Strength Test . For Slump Cone Test, the researcher will use 12” (300mm) in
Length, 8” (200mm) in diameter at the bottom and 4” (100mm). For Water Absorption Test, the researcher
will use 4” (100mm) in diameter by 2” (50mm) in length cylyndrical pipe for the sample weighs.

The reseachers set the limit of the experiment to four (4) arrangements and will start without 0% additives
and then begin the experimental sample of combining 5%, 10%, 15% weigh of the coarse aggregates and
cement by Coconut Shell(CS) and pulverized Sugarcane Bagasse Ash. It is also limited to accomplish the
experiment on the 7th, 14th, and 28th day of curing in determining the sample weights. The researchers will
use Universal Testing Machine (USTM) in determining and testing the compressive strength , durability, and
workability of the four (4) sample arrangements at City of San Fernando.
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The researchers set limit that the concrete in this experiment will only be used in a Class B concrete
mixture. The researchers will only do the three testing mentioned above and not all type of concrete testing;
Tensile Strength, Compaction Factor Test, Penetration Test, Initial Surface Absorption Test, In Situ Test,
Modulus of Elasticity Test for concrete will not be used in this study.

Then the researchers will set the limit of collecting the Sugarcane Bagasse Ash (SCBA) from Central
Azucarera de Tarlac a Sugarcane Plantation in Tarlac City, Tarlac, while the Coconut Shell (CS) will be
collected from the Public Market in each member's Municipality. This study does not cover all parts of coconut
and mainly focus on the Coconut Shells (CS), while Sugarcane is set to limit on using only the Sugarcane
Waste.

G. Conceptual Framework

DATA GATHERING RESULTS AND
PROCEDURES DISCUSSION SUMMARY

COMPRESSIVE
COLLECTING OF
MATERIALS WORKABILITY CONCLUSIONS

DURABILITY

TESTING OF SCBA AND
pRﬁﬁ-?églngF COCONUT SHELL AS RECOMMENDATIONS
CONCRETE

MIXING OF 5%, 10%, 15%

CURING STAGE OF
SUGARCANE BAGASSE (
ey sl EXPERIMENT (7th, 14th,

COCONUT SHELL (CS) and 28th DAYS

Fig. 1: Conceptual Framework

The researchers were going to show the systematic process of the experiment. First, the researchers
collected the sugarcane bagasse (SCB) and coconut shell (CS) as a partial replacement for coarse aggregates
and cement. By using a sieve analysis, the fineness modulus of SCB and CS was determined. After preparing
the specimen, the researcher make cylindrical concrete by replacing some part of the standard concrete of 5%,
10%, and 15% of sugarcane bagasse (SCB) and 5%, 10%, and 15% of coconut shell (CS). Then, carried out
four tests to demonstrate the effectiveness of the cylindrical mixture product by 6” (150mm) in diameter by
12” (300mm) in length in compressive strength, workability, durability test using a universal testing machine,
oven and weighing scale, and a slump test then wait for the result of the mixing or finish product.

To show the results, the researchers observed the data experiment and discussed the test results, made
recommendations, and a conclusion was reached.
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H. Definition of Terms

e Additives - a substance added to something in small quantities to improve or preserve it.

e Baggase - is a natural fibre that remains after the sugarcane juice has been removed.

e Coconut shell - is the most durable part of the coconut fruit.

e Compression test — is to measure the strength of the concrete in order to achieve ideal conditions.

e Durability - is the ability of a building to maintain, over its lifetime, the performance for which it was
designed. It is a vital part of sustainable construction, as insufficient durability can result in additional
unexpected costs due to repair or reconstruction, as well as environmental and social impacts.

e Lignin - is a wood waste, which after necessary processing, can be used in the field of building materials
and construction as a water-reducing admixture, set retarder, grinding agent in cement production, cement
replacement materials, etc.

e Manufacturing - is the creation or production of goods with the help of equipment, labor, machines, tools,
and chemical or biological processing or formulation.

e Pozzolanic material - is a siliceous and aluminous material that in itself possesses little or no cementitious
value but will, in finely divided form and in the presence of moisture, chemically react with calcium
hydroxide at ordinary temperatures to form compounds having cementitious properties.

e Shrinkage Shortening - that is suffered by concrete or other material as a consequence of the chemical
reactions produced during setting and hardening. This is mainly influenced by the cement's type and
quantity as well as by the atmospheric temperature, by the degree of atmospheric humidity, by the amount
of time that has passed since cementing, by the geometrical characteristics of the concreted volume and by
the existence and type of additives present.

e Sieve Analysis - is a practice or procedure used in civil engineering and chemical engineering to assess the
particle size distribution of a granular material by allowing the material to pass through a series of sieves
of progressively smaller mesh size and weighing the amount of material that is stopped by each sieve as a
fraction of the whole mass.

e Silica - is the common name for silicon dioxide, a white or colorless crystalline compound found naturally
in sand, granite and many other types of rocks. Concrete and masonry products, the primary materials used
in road construction, contain both silica sand and rock containing silica.

e Slump test - is the fundamental test for determining the workability and consistency of a concrete mixture.

e Sugarcane - is mainly grown for its juice, which is used to produce glucose.

e Water absorption test - is to calculate the amount of water absorbed by concrete in a given time period.

e \Water resistance - is a process that ensures a structure or object is able to keep out 100% of any water that
comes into contact with it.

e Workability - means the ease of placement and workable concrete means the concrete which can be placed
and can be compacted easily without any segregation. Workability is a vital property of concrete and related
with compaction as well as strength.
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CHAPTER TWO

METHODOLOGY

This chapter describes the systematic process of using CS and SCBA as concrete additives, as well as the
supplies, tools, equipment, study locations, and experimental testing procedures.

A. Phase 1 Research Design Framework

» Methodological Framework

Phase 1 Research Design
Phase 2 Research Setting
Preparation and collection of raw materials
Preparation of tools and equipment
Experimental Design ratio and proportion
Production of samples
Curing of samples
Testing of samples
Phase 3 Collection and Data Analysis

Fig. 2: Methodological Framework

The figure above illustrates the methodological framework of the study which consists of four (4) phases
namely; Phase 1 - Research Design and data gathering procedure, Phase 2 - Research Methodology, Phase 3
- Result Analysis and Interpretation. Respective phases consist of individual stages which are further discussed
in the following sections of this chapter.

This chapter is all about the progress and development of the research, which is gathering all the data
needed and preparation of instrument, materials, and additives for the experimentation. Afterwards, this is the
start of creating samples for compressive strength test, slump cone test, and water absorption test which will
be tested and later compared to each other to determine whether the samples pass the required allowable
strength, workability and durability. Later on, 5%, 10%, 15% of coconut shell and sugarcane bagasse ash was
added to the concrete mixture as partial replacement of coarse aggregates and cement. Lastly, the samples will
have 7, 14, 28 days of curing before testing.

> Research design

The researchers conducted a true-experimental research to assessed the effectiveness of coconut shell and
sugarcane baggase ash as concrete additives. The main subject of the study are coconut shells and sugarcane
bagasse ash. Two samples was set up as follows: one controlled, made of the original or the standard concrete
mixture, and the other one is experimental, formed of a combination of coconut shells and sugarcane bagasse
ash concrete. To achieve the study's goals, data was gathered through testing trials that are carefully examined
and analyzed.

B. Phase 2 Research Methodology

» Research Setting
This study's necessary collection, creation, and testing were done away from the university's grounds.

e Material Collection. The researchers obtained permission to gather by presenting a letter of request for
authorization. The following are the locations where the researchers found sugarcane bagasse ash and
coconut shell:

v Sugarcane Plantation located in Central Azucarera de tarlac. The researcher collected the sugarcane
bagasse ash that would serve as the main component of the study.
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v Public Market. In each member municipality, the researcher goes around collecting coconut shells from
people who throw or sell coconuts.

e Drying and Cleaning of Coconut Shell. The coconut shell was cleaned and washed by the researcher at
their respective homes. Following that, filtered CS in an open area and placed outside to dry in the sun for
preservation purposes.

e Location Of The Experiment. The sample material has undergone manufacturing and curing stage at
FILMIXCO, which is situated in Sindalan, City of San Fernando.

e Testing Laboratory. The compression strength and water absorption test has been tested at Unified
Geotest Laboratory, which is located in Brgy. Saguin, San Fernando City, Pampanga.

» Materials, Tools and Equipments used in the study

e Materials

v" Coconut Shell. Coconut shell is the hard outer shell of a coconut. It is brown, fibrous, and tough, and can
be found in Public Market of Sta. Rita, Pampanga.

e Sugarcane Bagasse. Sugarcane bagasse ash is a by-product of the sugarcane industry. It is a fine-grained,
siliceous material composed primarily of silica.

e Cement. For this study, the researcher used Republic type-1P (Ordinary Portland Cement) was conformed
to the AASHTO M 85 (ASTM C150 “Standard Specification for portland cement). This will act as a
binder, allows easy applications, anchance long concrete durability.
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e Sand. Sand is a natural granular material composed of finely divided rock locally available in Sta. rita
Pampanga, used as a fine aggregates, and has a fineness modulus responsible for the material’s strength.

e Coarse Aggregates. Stones are one of the most commonly used coarse aggregates in the construction

industry because of its strong, durable, and cost-effective, making them a great option for a variety of this
study.

e Water. Water is used in concrete to help with the hardening and curing process. Water helps cement
particles to hydrate and form a strong interlocking matrix, creating a strong and durable concrete. Shall

meet the suggested requirement of AASHTO T26 “Quality of water to be used in concrete” pH value
ranges to 4.5 to 8.5.
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» TOOLS AND EQUIPMENTS

¢ SLEDGE HAMMER/HAMMER. The tool that the researcher used to crush the whole coconut shell into
pieces before sizing it.

e CONTAINER. The researcher put all the crushed coconut shell to the container after crushing it.

e SHOVEL. the researcher used the shovel to get the sugarcane bagasse ash and cement to the concrete
mixture.

e SIEVES. The researcher used two types of sieve, the first sieve has a size of 12.5 mm for the size of coarse
aggregates and the coconut shell and the second one is the no. 8 sieve with a 2.36 mm for the sugarcane
bagasse ash. The researcher used the sieve for characterizing the particle size distribution of a sample and

separation of unwanted particles.
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e SLUMP CONE MADE FROM GALVANIZED SHEET STEEL. For slump cone test the researcher

used the size 300mm in length, 200mm diameter at bottom and 100mm diameter at top mold. The mold
will be used to determine the consistency of different concretes.

e STEEL TAMPING ROD. The researcher used a size 16mm in diameter and 600mm in length of tamping
rod that will be used to eliminate voids in concrete when doing slump test.

e SLUMP METAL BASE PLATE. The researcher used a size 450mm x 450mm of slump metal base plate
that will be used to test the workability of concrete by measuring the number of concrete collapses when
removed from standard mold.

e STEEL RULER. The researcher used a size 300mm of stell ruler that will be used to measure the slump.
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e SCOORP. The resracher used scoop to place the sample concrete inside the slump cone.

e Molds. The researcher used a size of 100mm in diameter and 50mm in length of cylindrical mold for the
samples of water absorption test and a size of 150mm in diameter and 300mm in length cylindrical mold
for the samples of compressive strength test.

¢ Weighing Scale. It is a tool for calculating the weight of additives that needed for each sample. It helps to
obtain a specific quantity of sugarcane bagasse ash and coconut shell to ensure the experiment's success.

e Concrete Mixer. It is a equipment that is used to combine all the materials needed such as cement, sand,
aggregates, and water in order to create a concrete mixture.
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» Research Procedures

e Preparation of Concrete Mixture

In this study study, Class B was adapted where it has concrete mixture proportion of 1:2.5:5 (cement, sand,
and gravel, respectively) and a compressive strength of 3000 Psi achieved in 28 days. Although this concrete
mix is appropriate for all reinforced concrete projects, it performs best when used for standard concrete work
like slabs.

Table 1 : Concrete mixture and proportions

Mixture | Compressive Proportions
. i Generally used for
class strength (cement:sand:gravel)
Class AA 4000 psi 1:1%:3 Retaining walls, concrete under water
Class A 3500 psi 1:2:4 Beams, slabs, footings, cloumns
Class B 3000 psi 1:2%:5 Unreinforced concrete; bedding and backfilling
Class C 2500 psi 1:3:6 Planboxes, non-critical areas

» Preparation of Coconut Shell and Sugarcane bagasse ash

e For coconut shell. Each member gathered a coconut shell and sun dried it for 24 hours in an open space.
The members then take all of the extra coconut meat out of the coconut shell. After that, when the coconut
shell was thoroughly cleaned, it was hammered into small pieces.

e For sugarcane bagasse ash. By using a shovel, the researchers fill a bag with sugarcane bagasse ash.

e Seive analysis. The sugarcane bagasse put into a physical test called sieve analysis test that should pass
through 2.36mm to achieve the cement fineness while the coconut shell will be 12.5mm or % inches sieve.
Based on ASTM C 136 "Sieve or Screen Analysis of Fine and Coarse Aggregates.

.

e Preparation in Creating and Curing The Samples

In this study, three curing durations (7", 14" , and 28" day) and four sample variations was evaluated.
The design and qualities of a concrete with partial replacement of portland cement and coarse aggregates
utilizing coconut shell and sugarcane bagasse ash was examined in accordance with the study's goal in amounts
of 0%, 5%, 10%, and 15% as partial replacement. The standard ratio for concrete will be 1:2.5:5, and a 0.4:0.5
cement to water ratio was also employed; in this case, the amount of sand and water will be correlated with
the total amount of cement, aggregates, SCBA, and CS present in the mixture.

» Manufacturing Process

e Making of Improvised Cylindrical Molds for Water Absorption Test

The researcher bought a PVP pipe size of 4 inch and cut it into size of 100 mm in diameter and 50 mm in
length for all the expiremental sample of water absorption test. Then each molds the researcher put a flat
container cap under the molds and stick it to avoid bulking when the concrete mixture is poured.
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e Making of Standard Concrete Sample
The following are the steps in producing the controlled sample or the standad concrete mixture:

v For the control setup, the concrete mix's ingredients were as follows: 1 part cement, 2.5 parts fine
aggregates, 5 parts coarse aggregates, and 0.4:0.5 parts water. All the materials are mixed until the correct
consistency of the concrete mixture is achieved.

v’ After achieving the correct consistency of the concrete mixture, the researcher filled every 1/3 height of
the molds with the concrete mixture, tamp it 25 times, and then tap the outside of the mold with a sledge
hammer for 15 times. The procedure was repeated until the molds were fully filled.

v’ After being poured, specimens were kept in the molder at temperatures between 16 and 27 degrees Celsius
for up to 48 hours. Then, the samples are removed in the molds and transfer to the water for the concrete

setting time.
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v' Lastly, the molder will be transferred to a location then will proceed to the curing of concrete for 7, 14,
and 28 days.

o Creating Partially Replaced Experimental Sample Using Coconut Shell and Sugarcane Bagasse Ash

Three different percentages of CS and SCBA will be used in place of cement and coarse aggregates in the
experimental setup: 5%, 10%, and 15%. The concrete component will then be manually blended to the proper
consistency. The following are the procedures of making concrete samples using coconut shell and sugarcane
bagasse ash as partial replacement of cement and coarse aggregates.

v' First is use a hammer to crushed the whole coconut shell into pieces and then size it to % inch while the
sugarcane bagasse ash was already collected.

v Then, a physical examination known as a sieve analysis test is performed on the coconut shell and
sugarcane bagasse ash. The size of the first sieve is 12.5 mm for coarse aggregates and coconut shell, and
the size of sieve no. 8 is 2.36 mm for sugarcane bagasse ash.
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v The concrete mix for the control setup was composed of 1-part cement, 2.5-parts fine aggregates, 5-parts
coarse aggregates, and 0.4:0.5 parts water. For the experimental setup, the samples will be partially
replaced by sugarcane bagasse ash and coconut shell with 5%, 10%, and 15% of the total weight of the

cement and coarse aggregates. The concrete component will then be mixed manually until the right
consistency is achieved.

\\

v’ After achieving the correct consistency of the concrete mixture, the mixture was poured into the molds.
Then, the researcher filled every 1/3 height of the molds with the concrete mixture, tamp it 25 times, and

then tap the outside of the mold with a sledge hammer for 15 times. The procedure was repeated until the
molds were fully filled.

v’ After all the molds are filled with the concrete mixture, for up to 48 hours, specimens were maintained in
the molder at temperatures ranging from 16 to 27 degrees Celsius. The samples are then removed from the
molds and placed in water for the concrete setting time.

v Finally, the samples underwent 7, 14, and 28 days of curing. After 7 days, the samples were taken out of
the water for testing. Subsequently, after 14 days, the other samples were taken out of the water for
analysis, and the remaining samples were tested after 28 days.
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e Curing process
The curing process avoids cracking by maintaining the concrete's moisture content. This will be based on

ASTM C192 known as " Standard Practice for making and curing concrete test specimens in the laboratory"

to determine the maximum number of days where the maximum strength of the cylindrical sample will be

achieved. In this study, the curing will be conducted on 7th, 14th, and 28th day.

v The samples will be placed on the ground to dry for the proper curing, aproximately for 48 hours. A total
of 48 cylindrical samples contains three (3) different percentage of CS and SCBA, and 24 controlled
samples were added.

v' Every seven (7) days, 24 pieces of cylindrical samples are carried out to test while the remaining 48
samples are left to continue with the curing process until it will reach on the 14th and 28th days then will
be also carried out for testing to check the samples strength.

e Other Test Procedures

v" Slump Cone Test

The slump test is done to investigate the workability of freshly made concrete while easing the flow of the
concrete. The slump test was done by filling a mould with concrete mix in three layers, each layer was
uniformly tamped 25 times. The mold was then removed vertically and slowly after the pervious process was
finished. The slump was immediately measure downwards from the trowel to the top after it stopped moving.

v' Water Absorption Test

This is the following procedure:
= The researcher created an improvised mold that measured 100 mm by 50 mm.
Coconut shell and sugarcane bagasse are partially replaced in the 1:2.5:5 concrete mix. The researcher
evaluated if the desired consistency of the concrete mixture had been attained after all the concrete
components had been combined.
After checking the consistency, the mixture was put into the improvised mold.
Next, after waiting for 24 hours, remove the molds, and after 7 days, the material sample is prepared for
testing by weighing it.
The sample was weighed seven days later. After that, the sample was put under the water then weigh it
once more after 24 hours.
Finally, after weighing the mold again, The sample put inside the oven for eight hours then weighed once
more after it is done.

> Research Sample
Base on the proportions, samples were designated as control sample (C1) and experimental sample (E1,
E2, and E3).

v Controlled sample
= CO0% SCBA and 0% CS

v Experimental sample

= Cylindrical 1 with 5% CS and 5% SCBA

= Cylindrical 2 with 10% CS and 10% SCBA
= Cylindrical 3 with 15% CS and 15% SCBA
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Table 2: Total Sample needed in the study

CLASSIFICATIONS SCBA | CS Concrete Mixture Days | No. of Sample
7 6
Controlled Sample Cl| 0% 0% 100% 14 6
28 6
7 6
El| 5% 5% 90% 14 6
28 6
7 6
Experimental Sample E2| 10% | 10% 80% 14 6
28 6
7 6
E3| 15% | 15% 70% 14 6
28 6
Total Samples 72

C. Phase 3: Collection and Data Analysis

> Research Testing

The compressive and durability strengths of all specimens, including the control and experimental setups,
were determined using a Universal Testing Machine (UTM). Laboratories and testing centers were used to
achieve a more valid and reliable result after testing. The compressibility, workability, and durability of all
four (4) sample arrangements will then be tested by the researchers. The results obtained from the Universal
Testing Machine (UTM) were compared. The comparison results determined whether the compressive
properties of concrete changed significantly when coconut shell and sugarcane bagasse ash were added as an
additive in a concrete mixture.

e Slump Cone Test (Workability)

Slump is a measurement of the consistency of concrete samples that shows how fluid the concrete will be.
It can help predict the strength and indicate workability, which can indicate how simple or difficult a concrete
mixture will be to set. According to ASTM C143 "Standard Test Method for Slump of Hydraulic-Cement
Concrete”. The slump test is the most basic concrete workability test, with low costs and quick results.

Table 3: Concrete Use Slump in Inches

Concrete Use Slump in Inches
Walls 2% - 4
Floors and Slabs 2-4
Beams 2-4
Blocks and Footings 2—4

Note: Do not use concrete with a slump greater than 1-inch over the specified maximum.

Table 4: Concrete Use Slump in Inches

Slump value
Workability mm inches
Very low workability 0-25 0-1
Low workability 25 -50 1-2
Medium workability 50 - 100 2-4
High workability 100 - 175 4-7
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The Table above shows the concretes value of workability which is very low workability, low
workability, medium workability, and high workability. Very low and low workability also known as harsh
concrete or unworkable concrete, this concrete has very little amount of water and high segregation of
aggregates which is very difficult to maintain. This workability has below 0.4 water cement ration. Next is
medium wokability, the concrete workability that is used in most construction projects. It is easy to mix and
compact without much segregation. Water cement ratio for medium workability is 0.4 to 0.55. And lastly, the
high workability which is also very easy to mix and compact in structures, but there is high chances of
segregation. The coarse aggregates tend to settle at the bottom and the concrete paste comes up. Such concrete
is used in case of heavy reinforcement is used where vibration of concrete is not possible. Example of highly
workable concrete is self-compacting concrete. Water cement ratio of such concrete is more than 0.55.

Collapsed
Slump

\

Fig. 3: Types of Slump

As shown in Figure 3, the concrete mixture slump can be classified as true, shear, collapse and zero slump
and may occur in many kinds of shapes or forms. The height difference between the mold and the sample after
removing the mold from the concrete is the value of the slump. True slumps are the type of slumps that are
inquired for concrete's workability since the concrete simply subsides in a true slump, maintaining its shape
more or less. Shear slump occurs with lack of cohesion in the concrete mix when the top portion of the concrete
breaks off and slips sideways. In most cases, a collapse slump indicates that the mixture is either too wet or
has a high workability level, while zero indicates stiffness, consistency, and has no workability, or concrete
that was producing dry mixtures.

e Compressive Strength Test

The compressive strength test was performed to determine the average strength capacity and maximum
load of a concrete using ASTM C39/C39M-12a processes (‘Standard Test Method for Cylindrical Concrete
Specimens' Compressive Strength'). The greater the concrete's compressive strength, the better It is.

36 samples were tested at 7, 14, and 28 days of cure. The type of material being tested generally
determines the curing time. The set samples will consist of four (4) set-ups of four (3) samples each. When a
component of the concrete mixture is changed, the increase in compressive strength may vary depending on
the circumstances. As a result, an increase in compressive strength is typically seen every seven (7) days as
the concrete begins to cure.

Then, the researcher computed the average strength using the formula in each set up (each set-up consist

of 3 samples), then the computed three values was added and divided by three. The formula to be used in
Compressive Strength Test is:
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Where:

F= The Compressive Strength (MPa)

P= Maximum Load or Load until Failure (N)

A= A cross section of the area of the materials resisting the load (mm?)

e Water Absorption Test (Durability)

According to ASTM C 140 “Water Absorption”, the test procedure involves drying a specimen to a
constant weight, weighing it, immersing it in water for specified amount of time, and weighing it again. The
increase in weight as a percentage of the original weight is expressed as its absorption (in percent). The

average absorption of the test samples shall not be greater than 5% with no individual unit greater than
7%.

To calculate the percentage of the sample, the researcher used the formula from ASTM 1585 “Standard
Test Method For Measurement Of Rate Of Absorption Of Water By Hydraulic-Cement Concretes

wet weight — conditioned weight

Increase in weight, % = — -
ghts conditioned weight
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CHAPTER THREE

RESULTS AND DISCUSSIONS

The findings from the researchs calculations, tests, and experiments are presented in this chapter. This
chapter will discuss the results of the Slump Cone Test, Compressive Strength Test, and Water Absorption
Test of all the expiremental samples that the researcher has made from 7%, 14" and 28" days.

A. Slump Cone Test Results

This test is base on ASTM C 143 “Standard Test Method for Slump of Hydraulic-Cement Concrete.”. The
Slump Cone Test was held in Filipino Ready Mix Corporation (FilMixCo.) at Sindalan San Fernando,
Pampanga. This test will show the workability of the experimental samples from control setup or the original
concrte mixture to 5%, 10%, 15% admixture.

Table 5: Slump Cone Tests Results

True Slump
3.2 True Slump
2.8 True Slump
2.3 True Slump

As shown in Table 5, compared to the experimental setups, the concrete in the control setup settles and
mostly maintains its shape after the mold has been removed. The control setup has slump of 4 inches or
101.6mm, while the expiremental setup that was partially replaced by 5%, 10%, 15% of coconut shell and
sugarcane bagasse ash. The expiremental setup with 5% replacement was measured from the top of the
concrete to the top of the concrete mold and has a slump value of 3.2 in or 81.28mm which means that the
concrete still settles and mostly maintains its shape after the mold has been removed . The next expiremental
setup with 10% replacement has slump value of 2.8 in or 71.12mm was remain settles and mostly maintains
its shape after the mold has been removed. And lastly, the expiremental setup with 15% replacements was
remains settled and sustains its shape after the mold has been removed with a slump value of 2.3 in or
58.42mm.

According to Table 6, the experiment conducted for the control and experimental setups both produce the
expected type of slump, the True Slump. When the control setup slump values were determined, they were
found to fit into two types: high workability and medium workability, while experimental setups fall into the
medium workability type. This indicates that the required value of slump, which was medium workability,
was reached for all samples, including those from the control setup and experimental setups with 5%, 10%,
and 15% replacement.

B. Compressive Test Results

Compressive strength of concrete is a measure of the concrete's ability to resist loads which tend to
compress it. It is one of the most important and widely measured properties of concrete. One of the components
required to make a concrete mix is cement and coarse aggregates, These two components are among the
priciest material in a concrete mix. This research intend to study the impact of Coconut shell and Sugarcane
Baggasse Ash as partial replacement of course aggregates and cement in a concrete mix. This research will
compare the experimental set up which is partially replacing coarse aggregtaes and cement by Coconut shell
and Sugarcane Baggasse Ash to the original concrete mixture by assessing the effectiveness of the experiment.

There are four set up in this study: the first set up is the control set up which is the original mixture of
concrete and the other three is the experimental set up which is the partially replaced concrete mixture.
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The data listed below in Table 3.2, is the compressive test results which is conducted at Unified Geotect
Laboratory Incorporation in San Fernando Pampanga.

Table 6.1: Compression Strength Test Results on the 7th Day

Sample Date | Age | Dia. | Length | Area | Machine | Specification Compressive Strength
Identification | sample | in mm mm mm | Reading PSI @28 -
days (kN) DAYS MPa | Ave. | Psi AV(_e.
Mpa Psi
3/8/23 | 28 | 152.4 | 304.8 | 18242 | 400.87 2500 21.98 3186
0%
Controlled 3/8/23 | 28 | 1524 | 304.8 | 18242 | 375.27 2500 20.57 | 21.39 | 2983 | 3102
Sample
3/8/23 | 28 | 1524 | 304.8 | 18242 | 394.62 2500 21.63 gy
5% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 279.69 2500 15.33 2223
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 282.22 2500 15.47 | 15.2 | 2243 | 2203.33
Shell
and 3/8/23 | 28 | 1524 | 304.8 | 18242 | 269.76 2500 14.79 2144
Sugarcane
Bagasse Ash
10% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 213.76 2500 11.72 1699
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 206.98 2500 11.35 | 11.55 | 1645 | 1674.67
Shell
and 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 211.40 2500 11.59 1680
Sugarcane
Bagasse Ash
15% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 162.11 2500 8.89 1289
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 169.29 2500 9.28 | 8.96 | 1346 | 1299.33
Shell
and 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 158.87 2500 8.71 1263
Sugarcane
Bagasse Ash
3500
3000
2500 2203.333333
& 1674.666667
w 2000
Q
<
& 1500
:
1000
500
0

Control Set Up 5% Additives 10% Additives 15% Additives
COMPRESSIVE STRENGTH TEST (PSI)

Fig. 4.1: Compressive Strength Obtained on 7th Da
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In Figure 4.1, it shows that the Control Setup with 3102 Psi has the highest compressive strength, followed
by the 5% Admixture with a 2203.33 Psi, then the 10% Admixture with 1674.67 Psi, and lastly the 15%
Admixture with 1299.33 Psi Compressive Strength. On the other hand, it appears that 5%, 10%, 15%
admixture failed to reach the minimum compressive strength required for Class B concrete mixture on day 7
which is 3000 Psi.

Table 6.2: Compression Strength Test Results on the 14th Day

Sample Date | Age | Dia. | Length | Area | Machine | Specification Compressive Strength
Identification | sample | in mm mm mm | Reading PSI @28
days (kN) DAYS MPa | Ave. Mpa | Psi | Ave. Psi
0% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 378.06 2500 20.73 20.66 3005 2995
Controlled
Sample 3/8/23 | 28 | 1524 | 304.8 | 18242 | 371.11 2500 20.34 2950
3/8/23 | 28 | 152.4 | 304.8 | 18242 | 381.25 2500 20.90 3031
5% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 351.76 2500 19.28 2796
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 349.13 2500 19.14 19.21 2775 | 2784.67
Shell
and 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 350.16 2500 19.20 2783
Sugarcane
Bagasse Ash
10% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 332.61 2500 18.23 2644
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 338.96 2500 18.58 18.24 2694 | 2644.33
Shell
and 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 326.52 2500 17.90 2595
Sugarcane
Bagasse Ash
15% 3/8/23 | 28 | 1524 | 304.8 | 18242 | 328.18 2500 17.99 2609
Admixture
(Coconut 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 329.62 2500 18.07 18.05 2620 | 2617.67
Shell
and 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 330.16 2500 18.10 2624
Sugarcane
Bagasse Ash
3000
2900
%)
E 2800
£ 2700 2644333333 7617 666667
o
L
S 2600 \
<
2500
2400
Control Set Up 5% Additives 10% Additives 15% Additives
COMPRESSIVE STRENGTH TEST (PSI)
Fig. 4.2: Compressive Strength Obtained on 14th Day
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In accordance to Figure 4.2, the control setup has the most compressive strength of 2995.33 Psi, followed
by the 5% admixture with 2784.67 Psi compressive strength. Additionally, the 10% admixture has a
compressive strength of 2644.33 psi, and the 15% admixture has a compressive strength of 2617.67 Psi. As
shown in Figure 4.1, all the expiremental setups from controlled to experimental setups did not passed the
required minimum compressive strength of Class B concrete mixture which is 3000 Psi on the day 14.

Table 6.3: Compression Strength Test Results on the 28th Day

Sample
Identification | Date | Age | Dia. | Length | Area | Machine | Specification Compressive Strength
sample | in mm mm mm | Reading PSI @28 MPa | Ave. | Psi Ave.
days (kN) DAYS Mpa Psi
0% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 414.62 2500 22.73 3296
Controlled  ™3/g/737| 28 | 152.4 | 304.8 | 18242 | 462.25 2500 | 25.34 3674
Sample 24.68 3579
3/8/23 | 28 | 152.4 | 304.8 | 18242 | 473.94 2500 25.98 3767
5% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 388.58 2500 21.30 3089
AdmIXIUIe e 28 | 1524 | 3048 | 18242 | 393.14 2500 | 2155 3125
(Coconut ' ' ' ' 21.25 3081
Shtz:l 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 381.08 2500 20.89 3029
an
Sugarcane
Bagasse Ash
10% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 289.45 2500 15.87 2301
AdmIXIUIe (e 28 | 1524 | 3048 | 18242 | 299.18 2500 | 16.40 2378
(Coconut ' ' ' ' 15.96 2313.67
Sheﬂ:' 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 284.57 2500 15.60 2262
an
Sugarcane
Bagasse Ash
15% 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 190.60 2500 10.45 1515
Admixture
(Coconut | 3/8/23 | 28 | 1524 | 304.8 | 18242 | 18238 2500 10.00 | 1042 | 1450 | 1510.33
Shtﬂl 3/8/23 | 28 | 152.4 | 304.8 | 18242 | 196.97 2500 10.80 1566
an
Sugarcane
Bagasse Ash

Fig. 4.3: Compressive Strength Obtained on 28th Day

As shown in Figure 4.3, the control setup has the highest compressive strength of 3579 Psi, followed by
the 5% admixture with 3081 Psi. In addition, the compressive strengths of the 10% and 15% admixtures are
2313.67 Psi and 1510.33 Psi, respectively. As shown in Figure 4.2, both controlled setup and 5% admixture
passed the required minimum compressive strength of Class B concrete mixture, although the 5% admixture
has less compressive strength than the controlled setups. However, it is clear that 10% and 15% did not meet
the required compressive strength for Class B concrete mixture on the 28" days.
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Table 6.4: Result of the Compressive Strength Test for 7, 14, and 28 Days

14

1-part cement, 2 %2 -parts fine aggregates (sand), 5-parts 3102 2995.33 | 3579

coarse aggregates, and 0.5- parts water.

1-part cement (5% of Sugarcane Bagasse Ash and 95% of
cement), 2 % -parts fine aggregates (sand), 5-parts coarse
aggregates (5% coconut shell and 95% of coconut shell), | 2203.33 | 2784.67 | 3081

and 0.5- parts water.

1-part cement (10% of Sugarcane Bagasse Ash and 90% of

cement), 2 % -parts fine aggregates (sand), 5-parts coarse
aggregates (10% coconut shell and 90% of coconut shell), | 1674.67 | 2644.33 | 2313.67
and 0.5- parts water

1-part cement (15% of Sugarcane Bagasse Ash and 85% of

cement), 2 % -parts fine aggregates (sand), 5-parts coarse
aggregates (5% coconut shell and 85% of coconut shell), | 1299.33 | 2617.67 | 1510.33
and 0.5- parts water

Compressive Strength at 7, 14 and 28 days

15% Admixture
10% Admixture
5% Admixture

Control Setup

I

o

500 1000 1500 2000 2500 3000 3500 4000

m Compressive Strength (Psi) 28 days m Compressive Strength (Psi) 14 days

m Compressive Strength (Psi) 7 days

Fig. 4.4: Compressive Strength of the Setups for 7, 14 and 28 Days

As shown in Figure 4.4, researchers managed to attain the compressive strength test results of the
expiremental samples by the use of Universal Testing Machine (UTM). The results of the test showed that the
strength of the samples increased as the curing days increased. Specifically, it was observed that the
compressive strength of the 5% admixture and control setup was more sufficient from 28 days of curing
compared with 7 and 14 days, while the compressive strength of the 10% and 15% admixture was more
sufficient from 14 days than the 7 and 28 days. This indicates that the curing time plays an important role in
the compressive strength of the samples.
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The allowable compressive strength of all the expiremental samples must range from 3000 Psi. Therefore,
the maximum compressive strength was with the 28 days of curing, where the compressive strength of control
setup has 3579 Psi, while 5% admixture has 3081 Psi of 28 days which pass the required allowable
compressive strength but has lower compressive strength than the control setup. Moreover, the compressive
strength of 10% and 15% which has 2313.67 Psi and 1510.33 Psi after 28 days of curing did not pass the
required allowable compressive strength and the control setup.

C. Water absorption

Sample Sample Date Age | Original Bulk Weight | Percenta Ave.
Identification Mark Tested in Weight Specifi of ge of Percenta
days of c Oven Absorpti ge of
Samples | Gravit Dry on Absorpti
(gm) y (gm) on
(SSb)
Sample 1 03/15/23 7 1254 1267 1228 3.18
Control setup Sample 2| 03/15/23 7 1181 1193 1149 383 3.40
Sample 3 03/15/23 7 1280 1291 1251 3.20
5% Admixture Sample 1 03/15/23 7 1164 1181 1149 2.79
(coconut shell Sample 2 03/15/23 7 1131 1149 1118 2.77 2.75
and sugarcane Sample 3 03/15/23 7 1170 1186 1155 2.68
bagasse ash)
10% Admixture Sample 1 03/15/23 7 976 997 953 4.62
(coconut shell Sample 2 03/15/23 7 923 942 901 4.55 4.65
and sugarcane Sample 3 03/15/23 7 880 900 859 4.77
bagasse ash)
15% Admixture Sample 1 03/15/23 7 992 1018 973 4.62

(coconut shell Sample 2 03/15/23 7 1003 1029 985 4.47 4.43
and sugarcane
bagasse ash)

Sample 3 03/15/23 7 992 1016 975 4.21

Water Absorption (%) at 7 days

5.00
g 4.00
S 350
% 3.00
a 250
L 2.00
g 1.50
> 1.00
< 050
0.00

Control 5% 10% 15%

Setup Admixture Admixture Admixture
= Average 3.40 2.75 4.65 4.43

Fig. 5.1: Water Absorption Average Percentage at 7th days

As shown in Figure 5.1: the experimental setup with 10% admixture has obtained the highest water
absorption with an average percentage of 4.65 %, followed by the experimental setup with 15% admixture
that has average percentage of 4.43% water absorption, then the control setup with an average percentage of
3.40% water absorption, and lastly the experimental setup with 5% admixture which obtained the lowest water
absorption with an average percentage of 2.75% at 7 days.
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Sample Sample Date Age Original Bulk Weight | Percenta Ave.
Identification Mark Tested in Weight of | Specific | of Oven ge of Percentage
days Samples Gravity Dry Absorpti of
(gm) (SSD) (gm) on Absorption
Sample 1 03/15/23 14 1252 1265 1228 3.01
Control setup Sample 2 03/15/23 14 1182 1194 1152 3.65 3.26
Sample 3 03/15/23 14 1282 1293 1254 3.11
5% Admixture Sample 1 03/15/23 14 1166 1182 1151 2.69
(coconut shell and Sample 2 03/15/23 14 1134 1148 1120 2.50 2.62
sugarcane bagasse | Sample 3 03/15/23 14 1175 1188 1157 2.68
ash)
10% Admixture Sample 1 03/15/23 14 978 998 955 4.50
(coconut shell and Sample 2 03/15/23 14 924 945 904 454 4.44
sugarcane bagasse | Sample 3 03/15/23 14 884 902 865 4.28
ash)
Sample 1 03/15/23 14 993 1019 975 451
15% Admixture Sample 2 03/15/23 14 1005 1031 988 4.35 4.32
(coconut shell and
sugarcane bagasse | Sample 3 03/15/23 14 995 1018 978 4.09
ash)

Water Absorption (%) at 14th days

4.50
4.00
3.50
S
T 3.00
c
[«5]
g 250
o
g, 200
o
L 150
<
1.00
0.50
0.00
Control Setup 5% 10% 15%
Admixture Admixture Admixture
H Average 3.26 2.62 4.44 4.32

Fig. 5.2: Water Absorption Average Percentage at 14" days

As shown in Figure 5.2: the experimental setup with 10% admixture has obtained the highest water
absorption with an average percentage of 4.44 %, followed by the experimental setup with 15% admixture
that has average percentage of 4.32% water absorption, then the control setup with an average percentage of
3.26% water absorption, and lastly the experimental setup with 5% admixture which obtained the lowest water
absorption with an average percentage of 2.62% at 14 days.
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Sample Sample Mark Date Age | Original Bulk Weig | Percenta Ave.
Identification Tested in Weight Specific ht of ge of Percenta
days of Gravity Oven | Absorpti ge of
Samples (SSD) Dry on Absorpti
(gm) (gm) on
Sample 1 03/15/23 28 1258 1268 1230 3.09
Control setup Sample 2 03/15/23 28 1184 1192 1154 3.29 3.08
Sample 3 03/15/23 28 1284 1291 1255 2.87
5% Admixture Sample 1 03/15/23 28 1164 1184 1152 2.78
(coconut shell and Sample 2 03/15/23 28 1135 1146 1123 2.05 242
sugarcane bagasse Sample 3 03/15/23 28 1174 1186 1158 2.42
ash)
10% Admixture Sample 1 03/15/23 28 979 992 957 3.66
(coconut shell and Sample 2 03/15/23 28 927 948 908 441 412
sugarcane bagasse Sample 3 03/15/23 28 884 902 865 4.28
ash)
15% Admixture Sample 1 03/15/23 28 994 1021 978 4.40
(coconut shell and Sample 2 03/15/23 28 1009 1032 989 4.35 4.28
sugarcane bagasse Sample 3 03/15/23 28 992 1021 981 4.08
ash)

Avergae Percenatge

Water Absorption (%) at 28th days

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50

5% 10% 15%
Admixture Admixture Admixture
2.42 412 4.28

0.00
Control

Setup

H Average 3.08

Fig. 5.3: Water Absorption Average Percentage at 28th days

As shown in Figure 5.3: the experimental setup with 15% admixture has obtained the highest water
absorption with an average percentage of 4.28 %, followed by the experimental setup with 10% admixture
that has average percentage of 4.12% water absorption, then the control setup with an average percentage of
3.08% water absorption, and lastly the experimental setup with 5% admixture which obtained the lowest water
absorption with an average percentage of 2.42% at 28 days.
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CHAPTER FOUR

CONCLUSION AND RECOMMENDATIONS

A. Summary of the Findings

» Slump Cone Test

Based on the results that stated in chapter 3, The results of the slump cone test demonstrate that the
controlled sample with 0% concrete mixture had the highest slump value of 4 inches, followed by the
experimental setup with 5% admixture which had a slump value of 3.2 inches, then the 10% admixture with
a slump value of 2.8 inches, and the 15% admixture with a slump value of 2.3 inches. The results of the test
demonstrate that as the admixture percentage increases, the slump decreases, yet all the results obtained a
similar remark which is true slump. All the setups from controlled to experimental acquired a similar
workability, having medium workability. This shows that the admixture is having an impact on the slump of
the concrete mixture, but not to the extent that it affects the overall results. Another one is medium workability
concrete is easier to mix, transported and compacted so it is usually used in construction works, hence making
it acceptable in this experiment.

» Compressive Strength Test

Based on the results that stated in chapter 3, the maximum compressive strength was obtained on the 28
days. The controlled setup achieved the highest compressive strength with 3579 Psi compared to the
experimental setups. The experimental setups with 5% admixture attained 3081 Psi which also passed the
required minimum compressive strength but has lower compressive strength than the controlled setup, while
experimental setup with 10% and 15% admixture had 2313.67 Psi and 1510.33 Psi which did not passed the
required minimum compressive strength of Class B concrete mixture. Therefore, 5% replacement of CS and
SCBA can be used as partial replacement of coarse aggregates and cement of a concrete mixture, it is because
of the rate material has the most well distributed fiber inside the concrete which does not overwhelm the
original mix design.

» Water Absorption Test

Table 5.4: Water Absorption Results at 7th, 14th, 28th days

Water Absorption ASTM
Sample Identification STANDARD
7thDay | 14thDay | 28thDay | maximum % | ReMarks
Control setup 3.40 3.26 3.08 <5% Passed
5% Admixture
(coconut shell and sugarcane 2.75 2.62 2.42 <5% Passed

bagasse ash)

10% Admixture
(coconut shell and sugarcane 4.65 4.44 4.12 <5% Passed
bagasse ash)

15% Admixture
(coconut shell and sugarcane 4.43 4.32 4.28 <5% Passed
bagasse ash)
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As shown in Table 5.4, the result of the water absorption test achieved the required average percentage
of water absorption which is not greater than 5% absorption but not less than 7% from ASTM 1585. All the
setups from controlled to expiremental with 5%, 10%, 15% admixture. The 28 days of curing has the lowest
water absorption obtaining 2.42% — 4.28% absorption, but overall results achieved the required absorption
from 7, 14, and 28 days.

The researcher created four samples: a controlled setup of 0% mixture, 5%, 10%, and 15% admixture
with Coconut shell and Sugar Cane Bagasse Ash partially replaced.

We achieved the highest water absorption of 4.65% on day 7 after three curing days (7th, 14th, and 28th).
Based on the results, we obtained that all of the testing performed on the sample from the 7th to the 28th day
obtained the remark passed because all of the results were less than 5% based on ASTM1585.

B. Conclusion
The main goal of this research is to provide an effective partial replacement of cement and coarse aggregate

for the concrete mixture. The researchers came to the following conclusion based on the results and

conclusions of the experiments they conducted:

e Based on the summarize results of slump cone test, all the setups from controlled to experimental are in
medium workability with slump value ranging from 2.3 — 4 inches. All the setups achieved similar remarks
which is True Slump given that these mixtures remained its consistency, was easy to mix and compacted
without much segregation. Additionally, medium workability concrete is usually used in construction
works, hence making it acceptable in this experiment. To conclude, 5 % of coconut shell and sugarcane
bagasse ash mix is the best to choose among other experimental percentage.

e Based on the outcomes, researchers came to the following conclusions for compressive strength. The results
presented in Chapter 3 shows that the required concrete quality achieved with a 5% mixture of coconut
shell and sugarcane bagasse ash. Its Psi values was 3081 which is greater than the required standard
compressive strength of 3000 Psi. Therefore, 5% admixture is the recommended, since it has the most
promising and suitable compressive strength.

e Based on the summarize result of water absorption, all the setups from controlled to experimental achieved
the required average percentage of water absorption which is not greater than 5% absorption but not less
than 7%. The lowest percentage obtained 2.42% absorption was at 28 days of curing with 5% admixture
which is lower than the controlled setup or standard concrete mixture. This means that 5% admixture is the
adequate mixture with a 2.42% absorption. So inshort, the quality of the construction material improves
with decreasing absorption.

C. Recommendations
The researchers recommended the following for the future researchers:

e The researcher recommend to explore more design of concrete mixture proportions for further
investigations on the effect of coconut shell and sugarcane bagasse ash as partial replacement of cement
and coarse aggregates. Since the strength of the 5% partially replaced by CS and SCBA is 3081psi, it is
possible that this concrete mixture can also be classified as Class B and can be used for slabs, floors, walls,
and footings. Therefore checking for the tensile strength should be done to know if it falls under Class A
concrete mixture.

e Also, consider using a different mixing ratio while producing concrete if it has an effect on its strength and
the ability to absorb water and it may also affect the total cost of the produced concrete. Further study and
investigation of combining other materials with coconut shell and sugarcane bagasse ash to be effective
load bearing concrete.

¢ To investigate the effects of combining coconut shell and sugarcane bagasse ash with a different percentage.
For an example 5% of coconut shell combined with 10% of sugarcane bagasse ash.

e No. 200 - 0.075mm fineness of sugarcane bagasse as would work and be more effective as a binder
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e Toencourage further researchers to investigate additional material waste and suitable replacement building
materials.
e To explore other suitable material waste to combine with coconut shell or with sugarcane bagasse ash.

IJISRT23JUN1205 WwWw.ijisrt.com 3762


http://www.ijisrt.com/

Volume 8, Issue 6, June 2023 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

REFERENCES

[1.] Baker, I.(2018). Concrete. Fifty Materials That Make the World, 35-42. doi:10.1007/978-3-319-78766-
4 8

[2.] Ekberg, S. (n.d.). EXPENSIVE GRAVEL. https://trid.trb.org/view/119120

[3.] http://www.paulding.gov/DocumentCenter/View/6592/SECTION-03300_Cast-in-Place_Concrete-
Addendum-3?bidld=

[4.] Verma, S. K., & Shrivastava, S. (2019). Use of coconut shell as partly substitution of coarse aggregate -
An experimental analysis. PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON
SUSTAINABLE MATERIALS AND STRUCTURES FOR CIVIL INFRASTRUCTURES
(SMSCI2019). doi:10.1063/1.5127145

[5.] Prabhath, N.; Kumara, B.S.; Vithanage, V.; Samarathunga, A.l.; Sewwandi, N.; Maduwantha, K.;
Madusanka, M.; Koswattage, K. A Review on the Optimization of the Mechanical Properties of
Sugarcane-Bagasse-Ash-Integrated Concretes. J. Compos. Sci. 2022, 6, 283.

[6.] Berenguer, R., Lima, N., Valdés, A. C., Medeiros, M. H. F., Lima, N. B. D., Delgado, J. M. P. Q., ...
Rangel, B. (2020). Durability of Concrete Structures with Sugar Cane Bagasse Ash. Advances in
Materials Science and Engineering, 2020, 1-16. doi:10.1155/2020/6907834

[7.] Prakash, R., Thenmozhi, R., Raman, S. N., & Subramanian, C. (2019). Characterization of eco-friendly
steel fiber-reinforced concrete containing waste coconut shell as coarse aggregates and fly ash as partial
cement replacement. Structural Concrete. doi:10.1002/suc0.201800355

[8.] Tangadagi, R. B., Manjunatha, M., Preethi, S., Bharath, A., & Reshma, T. V. (2021). Strength
characteristics of concrete using coconut shell as a coarse aggregate — A sustainable approach. Materials
Today: Proceedings. doi:10.1016/j.matpr.2021.03.265

[9.] Domingo, S. N. (2021). EconStor: An analysis of regulatory policies on solid waste management in the
Philippines: Ways forward. https://www.econstor.eu/handle/10419/241050

[10.] Lappeenrannan teknillinen yliopisto, School of Energy Systems, Ymparistotekniikka / Lappeenranta
University of Technology, School of Energy Systems, Environmental Engineering. (2017, May 31).
Municipal solid waste management and waste to energy possibilities in the Philippines - LUTPub.
https://lutpub.lut.fi/handle/10024/136223

[11.] Ajala, E.O., Ighalo, J.O., Ajala, M.A. et al. Sugarcane bagasse: a biomass sufficiently applied for
improving global energy, environment and economic sustainability. Bioresour. Bioprocess. 8, 87 (2021).
https://doi.org/10.1186/s40643-021-00440-z

[12.] Mahmud MA, Anannya FR. Sugarcane bagasse - A source of cellulosic fiber for diverse applications.
Heliyon. 2021 Aug 13;7(8):e07771. doi: 10.1016/j.heliyon.2021.e07771. PMID: 34458615; PMCID:
PMC8379461.

[13.] Sivakrishna, A., Adesina, A., Awoyera, P. O., & Rajesh Kumar, K. (2019). Green concrete: A review of
recent developments. Materials Today: Proceedings. doi:10.1016/j.matpr.2019.08.202

[14.] Jeffry, A. S. N. (2016). The Influence of Coconut Shell as Coarse Aggregates in Asphalt Mixture |
Scientific.Net. https://www.scientific.net/KEM.700.227

[15.] Concrete Concept (2019). Green Concrete: An Insightful Look At The History Of Green Concrete -
https://www.conceptconcretewa.com.au/history-of-green-concrete

[16.] Corrosionpedia. (2017, August 17). Cement-

[17.] https://www.corrosionpedia.com/definition/6459/cement

[18.] Patel (2019). What are the properties of Cement?- https://gharpedia.com/blog/properties-of-cement/

[19.] Kvgd (2015). Partial Replacement of Cement in Concrete with Sugarcane Bagasse Ash-
https://www.researchgate.net/publication/288165926 Partial_replacement_of cement_in_concrete_wi
th_sugarcane_Bagasse_Ash

[20.] Pro Crew Software. (2021, March 31). Concretes Compositions, Benefits and

[21.] Applications in Construction. PRO CREW SCHEDULE-

[22.] https://procrewschedule.com/concretes-compositions-benefits-and-applications-in-construction/

IJISRT23JUN1205 WwWw.ijisrt.com 3763


http://www.ijisrt.com/
https://trid.trb.org/view/119120
http://www.paulding.gov/DocumentCenter/View/6592/SECTION-03300_Cast-in-Place_Concrete-Addendum-3?bidId=
http://www.paulding.gov/DocumentCenter/View/6592/SECTION-03300_Cast-in-Place_Concrete-Addendum-3?bidId=
https://www.econstor.eu/handle/10419/241050
https://lutpub.lut.fi/handle/10024/136223
https://www.scientific.net/KEM.700.227
https://www.conceptconcretewa.com.au/history-of-green-concrete
https://www.corrosionpedia.com/definition/6459/cement
https://gharpedia.com/blog/properties-of-cement/
https://www.researchgate.net/publication/288165926_Partial_replacement_of_cement_in_concrete_with_sugarcane_Bagasse_Ash
https://www.researchgate.net/publication/288165926_Partial_replacement_of_cement_in_concrete_with_sugarcane_Bagasse_Ash
https://procrewschedule.com/concretes-compositions-benefits-and-applications-in-construction/

Volume 8, Issue 6, June 2023 International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165
[23.] Nagrockiene, D., Girskas,G., Skripkiunas, G. (2017). Propertis of Concrete modified with Mineral
Additives- https://linkinghub.elsevier.com/retrieve/pii/S0950061816321481
[24.] Parasher, A. (2022, August 23). Properties of Aggregates: Check 5 Properties of Aggregates. Gradeup.
https://byjusexamprep.com/properties-of-aggregate-i
[25.] Civil Concept (2021b, February 25). Properties of aggregates- Physical properties, Chemical properties.
Civil Concept. https://www.civilconcept.com/properties-of-aggregate/

[26.] DPWH Standard Specifications. : The sieve sizes designation for the determination of particle size of
distribution of coarse aggregates.

IJISRT23JUN1205 WwWw.ijisrt.com 3764


http://www.ijisrt.com/
https://linkinghub.elsevier.com/retrieve/pii/S0950061816321481
https://byjusexamprep.com/properties-of-aggregate-i
https://www.civilconcept.com/properties-of-aggregate/

Volume 8, Issue 6, June 2023 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

APPENDICES
APPENDIX A: ASTM STANDARDS
ASTM C595 Standard Specification for Blended Hydraulic Cements

This specification pertains to blended hydraulic cements for both general and special applications, using slag
or pozzolan, or both, with portland cement or portland cement clinker, or slag with lime.

ASTM C150 Standard Specification for Portland Cement

This specification covers ten types of portland cement:

Type | — For use when the special properties specified for any other type are not required.

Type IA — Air-entraining cement for the same uses as Type |, where air-entrainment is desired.
Type Il — For general use, more especially when moderate sulfate resistance is desired.

Type 1A — Air-entraining cement for the same uses as Type Il, where air-entrainment is desired.
Type 1I(MH) — For general use, more especially when moderate heat of hydration and moderate
sulfate resistance are desired.

Type I1(MH)A — Air-entraining cement for the same uses as Type 1I(MH), where air-entrainment
is desired.

7. Type 1l — For use when high early strength is desired.

8. Type IlIA — Air-entraining cement for the same use as Type |1, where air-entrainment is desired.
9. Type IV — For use when a low heat of hydration is desired.

10. Type V — For use when high sulfate resistance is desired.

agrwdE

o

ASTM C192 Standard Practice for making and curing concrete test specimens in the laboratory

This specification covers hollow and solid nonloadbearing concrete masonry units made from Portland
cement, water, and mineral aggregates with or without the inclusion of other materials.

ASTM C 140 Standard Test Methods for Sampling and Testing Concrete Masonry Units and Related
Units

These test methods provide various testing procedures commonly used for evaluating characteristics of
concrete masonry units and related concrete units. Methods are provided for sampling, measurement of
dimensions, compressive strength, absorption, unit weight (density), moisture content, flexural load, and
ballast weight.

ASTM D5470 Standard Test Method for Thermal Transmission Properties of Thermally Conductive
Electrical Insulation Materials

This standard covers a test method for measurement of thermal impedance and calculation of an apparent

thermal conductivity for thermally conductive electrical insulation materials ranging from liquid compounds
to hard solid materials.
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ASTM C 136, "'Sieve or Screen Analysis of Fine and Coarse Aggregates.™

Standard Seive Designation Nominal Seive Opening
Coarse Seive

Standard Alternate
75 mm 3in. 75 3
63 mm 2%in. 63 2.5
50 mm 21n. 50 2
37.5mm 1%in. 37.5 1.5
25 mm 1in. 25 1
19 mm Yain. 19 0.75
12.5 mm Y in. 12.5 0.50
9.5mm 3/8in. 9.5 0.375

Finest seive normally used for aggregates

236mm No. 8 2.36 0.93
75 mm No. 200 0.075 0.0029

ASTM C143 "'Standard Test Method for Slump of Hydraulic-Cement Concrete™.

Concrete Use Slump in Inches
Walls 2% - 4
Floors and Slabs 2-4
Beams 2-4
Blocks and Footings 2-4

ASTM C39/C39M-12a processes (‘Standard Test Method for Cylindrical Concrete Specimens’
Compressive Strength")

F=-—
A

compressive strength at 7 days
Percentage = - X 100%
compressive strenth at 28 days

ASTM 1585 “Standard Test Method For Measurement Of Rate Of Absorption Of Water By
Hydraulic-Cement Concretes”

For concrete pavers, the test procedure involves drying a specimen to a constant weight, weighing it,
immersing it in water for specified amount of time, and weighing it again. The increase in weight as a
percentage of the original weight is expressed as its absorption (in percent). The average absorption of the
test samples shall not be greater than 5% with no individual unit greater than 7%.

wet weight — conditioned weight

Increase in weight, % = 100

conditioned weight
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APPENDIX B: COMPRESSIVE STRENGTH TEST RESULT

TEST STRENGTH OF CYLINDRICAL CONCRETE
ASTM C - 39
Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location DON HONORIO VENTURA STATE UNIVERSITY Test Report No. - UNI23-0304-08
Client . ELIZABETH ALIANA MENDIOLA TRIXIA L. PARAS, Kind of Sample CONCRETE CYLINDER
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Submitted - March 4, 2023
RICHARD S. GAMBOA, EMEL BANTING Date Tested : March &, 2023
Sampled at : JOBSITE
Sampled by - ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A. FRANCHE, JOSEPH
P TANTAMCO, RICHARD 5. GAMBOA, EMEL BANTING
Pt SIZE OF COMPRESSIVE St
::um DATE ™ SAMPLE :::: Im‘W| CHINE STRENGTH pd SPECIEICATION
IDENTIFICATION SAMPLED OAYS DA, | LENGTH 1N} - pa | PRACTURE
mm mm
2/35/23 7 1524 30438 18242 400.87 3186 1198 cs
0% CONTROLLED
a ) 242 | 37527 | 2983 | 2057 | ©S
A 2/25/23 7 152 3048 | 18
2823 | 7 1524 | 3048 | 18242 | 39462 | 3137 | 1163 | €5
2500 PSI @ 2B DAYS
5% ADMIXTURE 2/25/23 7 1524 | 3048 | 18242 | 27969 | 2223 | 1533 | €S
(COCONUT SHELL AND
7 4 8 | 18242 | 28222 | 2243 | 1547 |
SUGARCANE BAGASSE | /2> 3 B e
ASH) 2/25/23 7 1524 | 3088 | 18292 | 26976 | 2144 | 1879 | CS
Shaen PNSEIO’ CEEEE]
TYPE OF FRACTURE
, | .
/| s-come ' L lc’-mu Jow-sum
| - | Q- COLUMNAR "
Koo /( § SHEAR H o A\ | s WEDGE
L \ \ 2N
TYPE ] TYPE3 TYPE4 TYPES FP-E 3
~ ‘\
Test Witnessed by: Tested Oy . /l
-ﬁ TN B
ELIZABETH AL MENDIOLA . TANTAMCO = RENZ MARK G. CASTILLO
mxa‘. PARAS GAMBOA
LAOCHATONY

v

s n i 1 i e o Geotest Laboratory

ow

\ -~ #
MARK DAVID A. FRANCHE NG

b & D ot Fhoww UIN Inaddiog M Arthom I0ghnain s Sapmem € i il ol Farmatals Pamprand
(L LR L

TN OIS S S T AER I T B

Al

10

e weavend L gl Lon
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Name of Project MMMMNW“IIWWWM”AOMWQ

COARSE AGGREGATES AND CEMENT
Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No ~ UN1-23-0304-08
Client ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Kind of Sample < CONCRETE CYLINDER
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO, Date Submitted < March 4, 2023
RICMARD 5. GAMBOA, EMEL BANTING Date Tested March 4, 2023
Sampled at : JOBSITE
Sampled by + ELIZABETH ALIANA MENDIOLA, TRDOA L PARAS, MARK DAVID A. FRANCHE, JOSEPH
P TANTAMCO, RICHARD S, GAMBOA, EMEL BANTING
i SIzE OF commessve |
sescrtion s ™ o ::,‘ povomcdl B ... o SPECHICATION
IDENTIFICATION SAMPUID | o vs DA | LINGTH ") pon Mpg | PRACTURE
mm mm
10% ADMIXTURE 225/2% ? 1524 | 3048 | 18242 | 21076 | 1699 | 1172 | W
(COCONUT SHELL AND
524 ' 98 a8 | 1135 | W
SUGARCANE BAGASSE | /2572 ? 152 3048 | 18242 | 206 1
ASH) s 7 1524 | 048 | 18242 | 21140 | 2680 | 1259 | S
2900 PSI @ 28 DAYS
19% ADMODTURE | 2/s/a | 7 1524 | j0as | 18242 | 16211 | 1289 | B89 | W
(COCONUT SHELL AND
4| 3048 | 18242 | 16929 | 1346 | 928 | O
SUGARCANE BAGASSE | /2333 | 7 | 82
ASM) wsn | 2 1524 | 048 | 1m2e2 | 15887 | 1263 | 871 | SW
—TTTT
TYPE OF FRACTURE ——
- 3
- Cont o o [ o AL
/\/.(u /5,’“ /( & 30 (1 COlUMNAR [ Im
.—j/ - -
TwEL TYPE2
Test Witnetsed by |

ELIZABETH MENDIOLA
T

s
.. g 2

r

s o i f 1 @ o Geotest Laboratory

LT L Ll Ll L e e L e L L T L ] CER TTTN

; WA T T NN T T Soommbnnid ' e
[« RCTLEL AR

P R T R
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TEST RT O F C CAL CONCRETE
ASTM C - 39
Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  © UNK-23-0311-15
Chient ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Kind of Sample  : CONCRETE CYLINDER
MARK DAVID A, FRANCHE, JOSEPH P. TANTAMCO, Date Submitted : March 11, 2023
RICHARD S. GAMBOA, EMEL BANTING Date Tested - March 11, 2023
Sampled at : JOBSITE
Sampled by . ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A. FRANCHE, JOSEPH
P, TANTAMCO, RICHARD S, GAMBOA, EMEL BANTING
AGE SIZE OF COMPRESSIVE T
& ::MHI “Mﬂ = SAMPLE ‘:: MACHINE STRENGTH o SPECHICATION
IFICATION MPLED DAYS DIA. | LENGTH ) i Mpa | FRACTURE
mm mm
2/25/23 | 14 1524 | 3048 | 18242 | 37806 | 3005 | 2073 | SW
0% CONTROLLED
SAMPLE 2/25/23 | 14 1524 | 3048 | 18242 | 37111 | 2950 | 2034 cL
™1
2/25/23 | 14 1524 | 3048 | 18242 | 38125 | 3031 | 2090 | CL
2500 PSI @ 28 DAYS
5% ADMIXTURE 2/25/23| 1a | 1524 | 3048 | 18242 | 35176 | 2796 | 1928 | SW
{COCONUT SHELL AND
SUGARCANE BAGASSE | 2/25/23 | 14 1524 | 3048 | 18242 | 34933 | 2775 | 1934 | CP
ASH
mz’ 2/25/23 | 14 1524 | 3048 | 18242 | 35016 | 2783 | 1920 | SW
D PAG‘. ‘o Saans
TYPE OF FRACTURE
\ / A Nes: cone [I]
[ ¢k §-SHEAR X |
e ; £ SHEAR |||
. e
TYPEL TYPE2 TYPE3 TYPE4
Test Witnessed by:
ELIZABETH AL(:{?A MENDIOLA MM&
v v
ﬂim 3
Mm pheti B
Y “‘_'/
s « i 1 1 & o Geotest Laboratory
. o MLt | R b Rl Vi Aiie igimon Dion Saguet L0 o Sen Femande e LW 1l
- MY M NN B TSR L e LN P SR
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o aiestiimiid e
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ASTM C - 39
Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location DON MONORIO VENTURA STATE UNIVERSITY Test Report No UNI23.0311-15
Client ELIZABETH AUANA MENDIOLA TRIXIA L. PARAS, Kind of Sample  CONCAETT CYLINDER
MARK DAVID A, FRANCHE, JOSEPM P, TANTAMCO, Date Submitted + March 11, 2023
RICHARD 5. GAMBOA, EMEL BANTING Date Tosted ¢ March 11, 2023
Sampled at JORSITE
Sampled by ELIZABETM ALANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A FRANCHE, JOSEPH
P, TANTAMCO, RICHARD 5. GAMBOA, EMEL BANTING
pon size or COMPRESSIVE
SAMPLE MACHINE | cyuengrh e
i, ] o | o | anon
oays | O |uwarn| mm P o o ¢
mm mm
10%ADMIXTURE | 926723 | 14 | 1524 | 2048 | 18262 | 33260 | 2640 | 1823 | sw
[COCONUT SHELL AND
SUGARCANE BAGASSE | 2/25/23 | 14 | 1524 | 3048 | 18202 | 33me6 | 2600 | 1858 | ¢
ASH)
™3 sy | 14 | 1524 | doas | 1m2a2 | 32652 | 2995 | 1790 | cp
2500 PS) @ 28 DAYS
IS% ADMIXTURE | 2roesoy | 14 | 1524 | 3048 | 1m2a2 | 32018 | 2600 | 1700 | sw
(COCONUT SHELL AND
SUGARCANE BAGASSE | 2725720 | 14 | 1524 | 3048 | 18242 | 32062 | 2620 | 1807 | ¢
ASH)
™4 aasraa | 14 | 1524 | soas | am242 | 33006 | 2624 | 1800
T TAGLIOT 2 T
TYPE OF FRACTURE
'y’/ 0% /\s siom .
/s
7\ //\
WEL TYPE2 TYPE3
Test Witnessed by!

ELIZABETH AQIANA MENDIOLA
ﬁuﬂ)
TRUGA L PARAS

MARK DAVID A FRANCHE

v

ks »n i 11 e o Geotest Laboratory

W AT bl Pl LI00 Paihng Ma Adtiar i g S G of Sas Feninds Fasyaig LR
HN ) TRV SRR TR RN LRITE TE N Nanadaed | sleenie
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v

> REPLACEMENT
Name of Project : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL OF
COARSE AGGREGATES AND CEMENT

Location - DON HONORIO VENTURA STATE UNIVERSITY Test Report No. - UNK-23-0405-14
Clhent ELIZABETH ALIANA MENDIOLA, TRIDGA L. PARAS, Kind of Sample - CONCRETE CYLINDER
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCD, Date Submitted : April 5, 2023
RICHARD 5. GAMBOA, EMEL BANTING Date Tested : Apeil 5, 2023
Sampled at - JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA TRIGA L PARAS, MARK DAVID A. FRANCHE, JOSEPH
P. TANTAMCO, RICHARD 5. GAMBOA, EMEL BANTING
. SIZE OF COMPRESSIVE —
SAMPLE DATE s SAMPLE : MACHNE STRENGTH pt
IDENTIFCATION SAMPLID DAYS DIA. | LENGTH (a8) el Mpy | TRACTURE
mm mm
s/3 | 28 1524 | 3048 | 142 | amas2 | 3296 | 273 3
oxcm:unn: 323 28 | 1524 | 3048 | 18242 | 46225 | 3674 | 2534 | SW
ifs/a bl ] 1524 | 3048 | 13242 | 47354 | 3767 | 2598 sw
2500 PSI @ 28 DAYS
$% ADMIXTURE y/n3 P 1524 | 3048 | 18242 | 33858 3089 | 21.30 sw
(COCONUT SHELL AND
4 18242 | 393314 | 3125 | 2185 | sSw
SUGARCANEBAGASSE | VW23 | 28 | 1524 | 3048
AsH) sz | 28 | 1524 | 30e8 | 18242 33108 | 3029 | 2088 | @
T s P 1 TIERE
TYPE OF FRACTURE
(- S-5EM
TYPEL TYPE2
Test Witnessed by
ELIZABETH MENDIOLA

L

.

et

s n 4+ 7+ @ @ Geotest Laboratory
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Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location DON HONORIO VENTUNA STATE UNIVERSITY Test Report No.  + UNI-23-0405-14
Client ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, Kind of Sample  : CONCRETE CYLINDER
MARK DAVID A, FRANCHE, JOSEPH P. TANTAMCO, Date Submitted : April 5, 2023
RICHARD 5. GAMBOA, EMEL BANTING Date Tested - April 5, 2023
Sampled at JOBSITE
Sampled by ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A. FRANCHE, JOSEPH
P TANTAMCO, RICHARD 5. GAMBOA, EMEL BANTING
o= sizt OF COMPRESSIVE
MACHINE '] ™™
oo || ™ o Tl - | tuaows |— o | seecncanon
bAvs | DA (U 1) gl | wpa [aacret
mm mm
0% ADMIXTURE | 3/8723 | 28 | 1524 | 3048 | 18242 [ 28945 | 2300 | 1587 | SW
{COCONUT SHELL AND
SUGARCANE BAGASst | ¥/8/23 | 28 | 1524 | 3048 | 16242 | 20918 | 2378 1640 | SW
ASH) amrzs | 28 | 1524 | 3048 | 18242 | 28457 | 2262 | 1560 | SW
2500 PSI @ 28 DAYS
1% ADMICTURE | 3/8/23 | 28 | 1524 | 30as | 18242 | 19060 | 1515 | 1045 |
(COCONUT SHELL AND
SUGARCANE BAGASSE | VW23 | 28 | 1524 | 3048 | 18242 | 18238 150 | 1000| ¢
ASH) ae2a | 28 | 1524 | 3008 | 18242 | 19697 | 1566 | 1080 | SW
T PA [zmm
TYPE OF FRACTURE
—
\ (5 CONE 7 CONE \ WA
b4 / ) CL- COLUMNAR
AN A e b i
TYPEL TYPE2 TYPE3 TYPE4 TYPES TYPE6
Test Witnessed by,
ELIZABETH AUANR MENDIOLA Mmco
m@u L. PARAS /ﬂiﬁam«
Co o
¢
maawx FRANCHE £
7 vi
(4 | U
s » | 11 e o Geotest Laboratory
WO A I e R 0 Dt Al Arthae gt Py Soameen o ol e L atmaed s Passpeeesd [IPRTRT
=N ey om BT NN T Acstrdend | dveshe
.
U mew o
th-" O e oom
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APPENDIX D: WATER ABSORPTION TEST RESULTS

#

TEST REPORT ON WATER ABSO ON

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

Lacation . DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  © UNI-23-0314-24
Client ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD 5. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA
Kind of Materials : CYLINDER (SAMPLE #1)
0% CONTROLLED SAMPLE
Sampled at : JOBSITE
Sampled by + ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S, GAMBOA, EMEL
BANTING
CYLINDER
1. Original Welght of Sampled, gm 1254
2. Bulk Specific Gravity, ( SSD ) 1267
3. Weight of Oven Dry, gm 1228
4. Absorption % 3.18

RONEL R. MAN
LASCAATONY

Test Witnessed by:
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Name of Project

Location

Client

Kind of Materials

Sampled at
Sampled by

[ LI~y

; AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

TEST REPORT ON WATER ABSORPTION

COARSE AGGREGATES AND CEMENT

: DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24

. ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA

: CYLINDER (SAMPLE #2)
0% CONTROLLED SAMPLE

: JOBSITE

: ELIZABETH ALIANA MENDIOLA, TRIXIA L, PARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD S, GAMBOA, EMEL

BANTING

CYLINDER

1, Original Weight of Sampled, gm 1181
2. Bulk Specific Gravity, { 55D ) 1193
3. Weight of Oven Dry, gm 1149
4, Absorption % 3.83

Test Witnessed by:

P. TANTAMCO

=
rtified Correc(\b(:

ELIZABETH MENDIOLA

rﬂu L. PARAS

LABORAIONY ry

MARK DAVI1 A. FRANCHE
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#

TEST REPORT ON WATER ABSORPTION

Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location DON HONORIO VENTURA STATE UNIVERSITY Test Report No UNI-23-031424

Cliont FLIZABETH ALIANA MENDIOLA TRIXIA L. PARAS, Date Submetted March 14, 2021
MARK DAVID A FRANCHE, JOSEPH P. TANTAMCO, Date Tested T March 15, 2024
RICHARD 5. GAMBOA, EMEL BANTING Tested by CHARLIF 1 GARCIA

Kond of Materials  © CYLINDER (SAMPLE #3)
0% CONTROLLED SAMPLE

Sampled at JOBSITE
Sampied oy LLIZABE ITH ALIANA MENDIOLA, TRIXIA | PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO, RICHARD §. GAMBOA, EMEL
BANTING
CYUNDER
1. Original Weight of Sampled, gm 1280
2. Bulk Specific Gravity, [ 550 ) 1291
3. Weight of Oven Dry, gm 1251
4, Absorption % 3.20

Test Witnessed by
QA~Tn
ELIZABETH ALIAWA MENDIOLA . ) PP, TANTAMCO

TRY \ "
- x ; T ————

s n i 1} @ o Geotest Laboratory
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Name of Project

Lecation
Cient

Kind of Materials

TEST REPORT ON WATER ABSORPTION

AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

DON HONORIO VENTURA STATE UNIVERSITY Test Report No UNI-23-0314-24
ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted + March 14, 7023
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO, Date Tested March 19, 2023
RICHARD S, GAMBOA, EMEL BANTING Tested by: CHARLIE R GARCIA

CYLINDER (SAMPLE #1)
S% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

4. Absorption %

Sampled at JOBSITE
Sampled by ELIZABE TH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD §. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 1164
2 Bulk Specific Gravity, ( SSD ) 1181
3. Weight of Oven Dry, gm 1148
2.79

Test Witnessed by:

|
ELIZABETH n{&u MENDIOLA
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TEST REPORT ON WATER ABSORPTION

OF
Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT
COARSE AGGREGATES AND CEMENT

Location | DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24

Client ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted 1 March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested . March 15, 2023
RICHARD S, GAMBOA, EMEL BANTING Tested by: . CHARLIE R. GARCIA

Kind of Materials : CYLINDER {SAMPLE #2)
5% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at JOBSITE
Sampled by ELIZABE TH ALIANA MENDIOLA TRIXIA L PARAS, MARX DAVID A,
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S GAMBOA, EMEL
BANTING
CYUINDER
1. Original Weight of Sampled, gm 1131
2. Bulk Specific Gravity, [ 550 ) 1149
3, Waight of Oven Dry, gm 1118
4. Absorption % 2.77

Thed Corr

~ RONELR. MA

Tost Witnessed by ﬁ:
ELIZABETH ALWNA MENDIOLA PH P. TANTAMCO
rm:”
A
\ Y S
M. DAV[D A. FRANCHE G
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TEST REPORT ON WATER ABSORPTION

Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REMLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location - DON HONORIO VENTURA STATE UNIVERSITY Test Report No. © UNI-23-0314-23

Client . ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested [ March 15, 2023
RICHARD 5. GAMBOA, EMEL BANTING Tested by: . CHARLIE R GARCIA

Kind of Materials : CYUNDER (SAMPLE #3)
5% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE

Sampled by - ELIZABE TH ALIANA MENDIOUA, TRIXIA L, PARAS, MARK DAVIO-A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD §. GAMBOA, EMEL
BANTING
CYUNDER
1. Original Welght of Sampled, gm 170
2. Bulk Specific Gravity, [ 55D ) 1186
3. Weight of Oven Dry, gm 1155
2.68

4. Absorption %

Test Witnessed by! A

ELIZABETH ALJANA MENDIOLA m
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4. Absorption %

3. Weight of Oven Dry, gm

TEST REPORT ON WATER ABSORPTION
REPLACEMENT

Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL OF

COARSE AGGREGATES AND CEMENT
Location DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  © UNI-23-0314-24
Chent ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023

MARK DAVID A FRANCHE, JOSEPH P. TANTAMCO, Date Tested ¢ March 15, 2023

RICHARD S. GAMBOA, EMEL BANTING Testad by: CHARLIE R GARCIA
Kind of Materials - CYUINDER (SAMPLE #1)

10% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at : JOBSITE
Sampled by . ELIZABETH ALIANA MENDIOUA TRIOA L FARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD 5. GAMBOA, EMEL

BANTING

CYUINDER

1. Original Weight of Sampled, pm
2. Bulk Specific Gravity, [ 550 )

Test Witnessed by

ELIZABETH ALIANA MENDIOLA

1
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N WATER AB 0.

Name of Project = AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location . DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24

Client - ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA

Kind of Materials | CYLINDER (SAMPLE #2)
10% ADMIXTURE (COCONUY SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE
Sampled by ! ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD 5. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 923
2. Bulk Specific Gravity, ( SSD ) 942
3. Weight of Oven Dry, gm 901
4. Absorption % 4.55

Test Witnessed by:
ELIZABETH AL MENDIOLA

MARKDAjDA.m

M I I
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R r—rreen

EST REPORT ON WAT RPTIO

rm:m
MARK omi A. FRANCHE

I» n i t 1 e o Geotest Laboratory

Vet €& T Cornmmnad ogn U1 Danbdinp Noac Arthew Highaas, Bigy Sagam Uy of San L omand Varpanes
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Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  : UNI-23-0314-24
Chient ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted | March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA
Kind of Materials : CYLINDER (SAMPLE #3)
10% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at . JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 880
2. Bulk Specific Gravity, (55D ) 900
3. Weight of Oven Dry, gm 859
4. Absorption % a7
Test Witnessed by: ified Corredg by:
ELIZABETH ALIANA MENDIOLA g éﬁm P. TANTAMCO
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TEST REPORT ON T SO

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT
Test Report No.  © UNI-23-0314-24

Location . DON HONORIO VENTURA STATE UNIVERSITY

Chent . ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO, Date Tested : March 15, 2023
RICHARD 5. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA

Kind of Materials : CYLUINDER (SAMPLE #1)
15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE
Sampied by . ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Waight of Sampled, gm 992
2. Bulk Specific Gravity, ( SSD ) 1018
3. Weight of Oven Dry, gm 973
4. Absorption % 4.62

Test Witnessed by:
ELIZABETH Au& MENDIOLA

v

Tﬁul.PAw
MARKE“VIQTFM
ACRATORY 18 RESPUOVIBLE FOM TESTING 4 IN) )

M SHalL LI ALPROOUCER FXCIPT IN TULL WITMOU T WRETEEM AZPMOy AL o (I8 &AM e

s n i t i @ d Geotest Laboratory
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TEST REPORT ON WATER ABSORPTION

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24

Chient : ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: . CHARLIE R. GARCIA

Kind of Materials - CYUNDER (SAMPLE #2)
15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE
Sampled by © ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A.
FRANCHE, JOSEPH . TANTAMCO, RICHARD S. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 1003
2. Bulk Specific Gravity, ( 550 ) 1029
3. Weight of Oven Dry, gm 985
4. Absorption % 4.47
Test Witnessed by:
ELIZABETH AL|ANA MENDIOLA &

.

TRIX L. PARAS

MARK DAVI FRANCHE
Al
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Name of Project

Location
Client

Kind of Matenals

: DON HONORIO VENTURA STATE UNIVERSITY Test Report No. ; UNI-23-0314-24

. ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD 5. GAMBOA, EMEL BANTING Tested by: ! CHARLIE R. GARCIA

: CYLINDER (SAMPLE #3)

TEST REPORT ON WATER ABSORPTION

AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL

BANTING

CYLINDER
1. Original Weight of Sampled, gm 992
2. Bulk Specific Gravity, { SSD ) 1016
3. Weight of Oven Dry, gm 975
4. Absorption % 421
Sy
— - . ™

Test Witnessed by: “drtified Correct\oy:

- » = >

ELIZABETH ALIATIA MENDIOLA (94efH P. TANTAMCO

W L
L. PARAS /RRMA

' \ J -‘
MARK DAVID/A, FRANCHE BMEL BANTING
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TEST REPORT ON ABSORPTION

Name of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT
Location * DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  ~ UNI-23-0314-24
Client ELIZABETH ALIANA MENDIOLA,TRIXIA L. PARAS, Date Submitted ~ March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA
¥ind of Materials . CYLINDER (SAMPLE #1) (14 DAYS)
0% CONTROLLED SAMPLE
Sampled at : JOBSITE
Sampled by * ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO, RICHARD S GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 1252
2. Bulk Specific Gravity, ( S50 | 1265
3. Weight of Oven Dry, gm 1228
4. Absorption % 3.0
Test Witnessed by: ) f /" Cortified Corred by:
ELIZABETH A MENDIOLA = JO! #i* TANTAMCO B b ) RONELR. M L0 2
i = ABORAT S e .

TR L. PARAS

i
K/
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v
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TEST REPORT ON WATER ABSORPTION

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL

WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location DON HONORIO VENTURA STATE UNIVERSITY Test Report No, - UNI-23-0314-24
Client - ELIZABETH ALIANA MENDIOLA, TRIXIA L, PARAS, Date Submitted - March 14, 2023
MARK DAVID A, FRANCHE, JOSEPH P, TANTAMCO, Date Tested March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARUE R GARCIA
¥ind of Materials CYUNDER (SAMPLE W2} (14 DAYS)
0% CONTROLLED SAMPLE
Sampled at JOBSITE
Sampled by ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVIO A
FRANCHE, JOSEPH P TANTAMCO, RICHARD § GAMBOA, EMEL
HBANTING
CYUINDER
1. Original Weight of Sampled, Em 1182
2. Bulk Specific Gravity, (5SD ) 1192
3. Weight of Oven Dry, gm 1152
4. Absorption % 3.65
Test Witnessed by o {
(et ? Vi
M Yoo °*"‘C:1 J
ELIZABETH ALARA MENDIOLA JOSEPH P. TANTAMCO

.

'l'le L. PARAS

/
MARK ﬁq A. FRANCHE

SERRRUN R AN A MY IS R SIS WL NTIN oy

t " X OF I EPMOO T T NCEI N RO RITINN ] W R VP

I» n | t | e o Geotest Laboratory
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TEST REPORT ON WATER ABSORPTION

Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

Location . DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  ~ UNI-23-0314-24
Client - ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submirted  March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested Mareh 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: CHARLIE R GARCIA
Kind of Materials © CYLINDER (SAMPLE #3) (14 DAYS)
0% CONTROLLED SAMPLE
Sampled at  JOBSITE

Sampled by ¢ ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A

FRANCHE, JOSEPH P TANTAMCO, RICHARD GAMBOA, EMEL

BANTING
CYLINDER
1. Original Weight of Sampled, gm 1282
2. Bulk Specific Gravity, [ SSD ) 1203
3. Weight of Oven Dry, gm 1254
4. Absarption % 311
Test Witnessed by. 3 f
WA b
ELIZABETH Auﬁ MENDIOLA J03EPH v._r__y‘fmcd_

oD
tuﬁn L PARAS RICHA
MMWWI Wfﬁ"’#
A

s R TR RO \

s o i 11 e o Geotest Laboratory

0 A D Dot Floow 19 Piedding. Mo Arthar Highway D Sagast. O ol Son Famands Pampangs (N SIRIe
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TEST ON ER ABSO ON
Name of Project | AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location

- DON HONORIO VENTURA STATE UNIVERSITY

Client ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS,
MARK DAVID A. FRANCHE, JOSEPH P, TANT AMCO,
RICHARD S. GAMBOA, EMEL BANTING

Kind of Materials : CYLINDER (SAMPLE #1) {14 DAYS)

5% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at JOBSITE

Sampled by

Test Report No. - UNI-23-0314-24
Date Submitted : March 14, 2023
Date Tested { March 15, 2023
Tested by: : CHARLIE R. GARCIA

¢ EUZABETH ALIANA MENDIOLA, TRIXIA | PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO, RICHARD §. GAMBOA, EMEL

BANTING
CYLINDER
1. Original Weight of Sampled, gm 1166
2. Bulk Specific Gravity, ( $5D ) 1182
3. Weight of Oven Dry, gm 1151
4. Absorption % 2.69
Test Witnessed by ified Ogrrect by:
ELIZABETH Au&\ MENDIOLA RONEL R MANALD
1‘&)(% L. PARAS
Wy 2

I
MARK DAV/D A. FRANCHE

FEIS Y ARURLA LEMEN IS Bp SIONSIEL | VM 1IN TNy

IS M | SOOI B MR ORI RN Wit ) e

s n | t | @ o Geotest Laboratory
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TEST REPORT ON WATER ABSORPTION

Name of Project

AN EXPERIMENTAL STUDY OF COCONUT SHEL
L WITH SUGARCANE BAGAS: ARTIAL
COARSE AGGREGATES AND CEMENT ik e

lcocat'lon DON HONORIO VENTURA STATE UNIVERSITY Test Report No. 1 UNI-23.0314-24
: ¥ X
ient :‘u‘z;(s:::’ lqu\m MENDIOLA, TRIXIA L. PARAS, Date Submitted | March 14, 2023
e :Jltmcut. JOSEPH P. TANTAMCO, Date Tested { March 15, 2023
- GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA
Kind of Materals . CYLINDER (SAMPLE #2) (14 DAYS)
3% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampied at . JOBSITE
Sampled by

ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD S GAMBOA, t MEL
BANTING

CYLINDER

1. Original Weight of Sampled, gm

1134
2. Bulk Specific Gravity, ( $SD ) 1148
3. Weight of Oven Dry, gm 1120
4. Absorption % 2.50

Test Witnessed by.

ELIZABETH AllitA MENDIOLA

A
TRAWIA L. PARAS

M A FRANCHE
P

e L M R LR AL SRR T TR T T

NI DALE S A0 R M PO T TR AL AT W IR W)

Ix i 7 | e o Geotest Laboratory
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REPORT ON WATER ORPTIO|

Name of Project

: AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location * DON HONORIO VENTURA STATE UNIVERSITY Test Report No, . UNI-23-0314-24

Client . ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A, FRANCHE, JOSEPH P. TANTAMCO, Date Tested : March 15, 2023
RICHARD S, GAMBOA, EMEL BANTING Tested by: : CHARLIE R, GARCIA

Kind of Materials - CYLINDER {SAMPLE #3) (14 DAYS)
5% ADMIXTURE [COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at JOBSITE
Sampled by { ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 1175
2. Bulk Specific Grawvity, { SSD ) 1188
3. Weight of Oven Dry, gm 1157
4, Absorption % 268
Test Witnessed by e —
OSE X ;,i__'. O
ELIZABETH AUANA MENDIOLA JOSEPH P, TANTAMCO
Ml
5. ol
TRIKIA L. PARAS R .

MMNCHE W‘i‘“’[‘

it

.\ 1 " S WATI T R APPSRV AL (TR My
n P WL Sl
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! RT WATER ABSORPTION

Meme of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

! DON HONORIO VENTURA STATE UNIVERSITY

Client - ELIZABETH AUANA MENDIOLA, TRIXIA L. PARAS,
MARK DAVID A. FRANCHE, JOSEPH P. TANT, AMCO,
RICHARD S. GAMBOA, EMEL BANTING

Kind of Materials : CYLINDER (SAMPLE #1) (14DAYS)

10% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at : JOBSITE

Sampied by : ELIZABETH ALIANA MENDIOLA, TRIXIA | PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL

Location Test Report No.  : UNI-23-0314-24

Date Submitted | March 14, 2023
Date Tested : March 15, 2023
Tested by: : CHARLIE R. GARCIA

BANTING
CYUNDER
1. Original Weight of Sampled, gm 978
2. Bulk Specific Gravity, { $SD ) 998
3. Weight of Oven Dry, gm 955
4. Absorption % 4.50
Test Witnessed by- ~
= a:e'}_’:'_v )
ELIZABETH Au‘&n MENDIOLA s P. TANTAMCO
TRI L PARAS

SELLUS EATROMA LUMEY % 00 SIS b E0 ) S e 4
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Name of Project

Location
Client

Kind of Maternals

T ON W, AB ON

- AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

- DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24
ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted © March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested { March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: - CHARLIE R GARCIA

CYLINDER {SAMPLE #2] (14 DAYS)
10% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at . JOBSITE
Sampled by : EUZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, MARK DAVID A.
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S, GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 924
2. Bulk Specific Gravity, ( SSD ) 945
3. Weight of Oven Dry, gm 904
4. Absorption % 4.54
Test Witnessed by: (LD , L tified (ovhu;f by: )
' l& = '3 —
ELIZABETH AUl MENDIOLA —~
nﬁa L PARAS
/ o
MARK D A, FRANCHE
——— Y
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TEST REPORT ON WATER ABSORPTION

Name of Project . AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

Location DON HONORIO VENTURA STATE UNIVERSITY

Client ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS,
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO,
RICHARD S. GAMBOA, EMEL BANTING

Kind of Materials = CYLINDER [SAMPLE #3) (14 DAYS)
10% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Test Report No UNI-23.0314.24
Date Submitted ~ March 14, 2023
Date Tested March 15, 2023
Tested by: CHARLIE R. GARCIA

Sampled at JOBSITE
Sampled by EUZABETH ALIANA MENDIOLA TRIXIA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO, RICHARD § GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 884
2. Bulk Specific Gravity, [ 5SD ) 902
3. Weight of Oven Dry, gm 865
4. Absorption % 4.28

Test Witnessed by
ELIZABETH AL&A MENDIOLA

TRIXWA L. PARAS
v

-

MARK A F \3

L2

I» n i 1 e o Geotest Laboratory
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TEST REPORT ON WATER ABSORPTION

Name of Project

COARSE AGGREGATES AND CEMENT
Location - DON HORNORIO VENTURA STATE UNIVERSITY
Chent

- ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS,

MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO,

RICHARD S. GAMBOA, EMEL BANTING
Kind of Materials : CYLINDER {SAMPLE #1) (14 DAYS)

- AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

Test Report No. : UNI-23-0314-24
Date Submitted : March 14, 2023
Date Tested : March 15, 2023
Tested by: : CHARLIE R. GARCIA

15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : J0BSITE
Sampled by

BANTING

ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A,
FRANCHE, JOSEPH P TANTAMCO, RICHARD S. GAMBOA, EMEL

CYLINDER

1. Original Weight of Sampled, gm

993
2. Bulk Specific Gravity, ( S5D ) 1019
3. Weight of Oven Dry, gm 975
4. Absorption % 4.51
Test Witnessed by.

ELIZABETH ALL MENDIOLA

1 ‘ 0 {' ) ﬂd Corr. -
JOSEPH P YANTAMCD B RONEL R, MANAL ;
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TEST REPORT ON WATER ABSORPTION

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location * DON HONORIO VENTURA STATE UNIVERSITY Test Report No UNI-23-0314.24

Client ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted - March 14, 2073

MARK DAVID A. FRANCHE, J0SEPH P, TANTAMCO,
RICHARD 5. GAMBOA, EMEL BANTING
Kind of Materials - CYLINDER (SAMPLE 2] (14 DAYS)

15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Date lested : March 15, 2023
Tested by CHARLIE R GARCIA

Sampled at JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA, TRIXIA | PARAS, MARK DAVID A

FRANCHE, JOSEPH P TANTAMCO, RICHARD S GAMBOA, EMEL

BANTING

CYLINDER
1. Original Weight of Sampled, gm 1005
2. Bulk Specific Gravity, ( S50 ) 1031
3. Weight of Oven Dry, gm 988
4. Absorption % 4.35
Test Witnessed by.
i K O L \ (.\
ELIZABETH AL MENDIOLA 10} PHP, TANTAM(O

" oL
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TEST REPORT ON WATER ABSORPTION

MameafProject . AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
DON HONORIO VENTURA STATE UNIVERSITY
Chient - ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS,
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO,
RICHARD S. GAMBOA, EMEL BANTING

Knd ot Materizls  CYLINDER [SAMPLE 43} (14 DAYS)

\pcation Test Report No, - UNI-23-0314-24
Date Submitted : March 14, 2023
Date Tested March 15, 2023
Tested by: : CHARLIE R GARCIA

15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at JOBSITE

Sampied by - EUZABETH ALIANA MENDIOLA, TRIXIA | PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO. RICHARD S GAMBOA, EMEL
BANTING

CYUNDER

1. Original Weight of Sampied, gm

995
2. Bulk Specific Gravity, ( S50 ) 1018
3. Weight of Oven Dry, gm 978
4. Absorption % 4.09

Certified Correg by.

Test Witnessed by:
L fy / .
AN A _-- >
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Name ot Project

Location

Clhent

Kint of Marerials

Sampied at
Sampied by

TEST REPORT ON WATER ABSORPTION

AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

OON HONORIO VENTURA STATE UNIVERSITY

ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS,

MARK DAVID A, FRANCHE, JOSEPN P. TANTAMCO,

RICHARD 5. GAMBOA, EMEL BANTING

CYLINDER (SAMPLE #1] (28 DAYS)

O% CONTROLLED SAMPI £

JOBSITE

ELIZABETH ALIANA MENDIOLA TRIXIA L PARAS, MARK DAvVID A

FRANCHE, JOSEPH P TANYAMCO. HICHARD § GAMBOA {MEL
BANTING

Test Report No
Date Submitted
Date Tested
Tested by

UNI-23.0314-23
Macch 14, 2027
March 15, 2023
CHARIIE R GARCA

CYUINDER

L. Original Weight of Sampled, gm 1258

2. Bulk Specific Gravity, [ 55D ) 1268

3. Weight of Oven Dry, gm 1230

4. Absorption % 309

Test Witnessed by

Jr B—La .
ELIZABETH A NA MENDIOLA lO T’ IANTAMCO -
NN .
/ - x
ré}(uu PARAS - RIC s GA
< “ 7 ;7( &/
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l‘mz&!!lgg_wngg ABSORPTION

Name of Project  : AN EXPERIMENTAL STUDY OF coconur

SHELL WITH SUGARCANE BAG.
COARSE AGGREGATES AND CEMENT ASSE ASH AS A PARTIAL REPLACEMENT OF

Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No.  : UNI-23-0314-24
Client ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, Date Submitted : March 14 2023
:ARK DAVID A FRANCHE, JOSEPH p. TANTAMCO, Date Tested : March 15‘ 2023
ICHARD 5. GAMBOA, £ : .
o A, EMEL BANTING Tested by: ; CHARLIE R. GARCIA
Ind of Materials : CYLINDER [SAMPLE #2) (28 DAYS)
0% CONTROLLED SAMPLE
Sampled at : JOBSITE
Sampled by ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A
FRANCHE, J05€PH P TANTAMCO, RICHARD §. g ;
BANTING cAmEoR. et
CYLINDER
1. Original Weight of Sampled, gm 1184
2. Bulk Specific Gravity, { $5 ) 1192
3. Weight of Oven Dry, gm 1154
4. Absorption % 3.29
Test Witniessed by: i
{& ‘?gf ‘{;» . Certified Corhoct by;
ELIZABETH ALfNA MENDIOLA 10SEPH . TANTAMED ’

Téﬁu L. PARAS
: g %4 é__
MARK DAVO A, FRANCHE
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OFWH- s
PIRANT S AR TETE SLING O TS N i Oy Acradind L abosssen

C" Uy W inia

metieal EOUAC i com

IJISRT23JUN1205 wWww.ijisrt.com 3798


http://www.ijisrt.com/

Volume 8, Issue 6, June 2023 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

TEST REPORT ON WATER ABSORPTION

Name of Project . AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT
Location DON HONORIO VENTURA STATE UNIVERSITY Test Aeport No.  : UNI-23-0314-24
Cliem ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANT; AMCO, Date Tested * March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: CHARLIE R. GARCIA
Kind of Materials - CYLINDER [SAMPLE #3) (28 DAYS)
0% CONTROLLED SAMPLE
Sampled at JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA TRIXIA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD §. GAMBOA, EMEL
BANTING
CYUNDER
1. Original Weight of Sampled, gm 1284
2. Bulk Specific Gravity, { SSD ) 1291
3. Weight of Oven Dry, gm 1255
4. Absorption % 2,87
Test Witnessed by. Fonfr——r
&A {rovto—c,
ELIZABETH AL MENDIOLA JOSEPH P. TANTAMCO
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TEST REPORT ON WATER ABSORPTION

Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT
Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No, © UNI-23-0314.24
Client ; ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, Date Submitted ~ March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested ! March 15, 2023

RICHARD S. GAMBOA, EMEL BANTING
Kind of Materials . CYLINDFR (SAMPLE #1) {28 DAYS)
5% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Tested by: . CHARLIE R GARCIA

Sampied at * JOBSITE
Sampled by EUZABETH ALLANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD § GAMBOA, EMEL

BANTING

CYLINDER
1, Original Weight of Sampled, gm 1164 »
2, Bulk Specific Gravity, { $SD ) 1184
3. Weight of Oven Dry, gm 1152
4, Absorption % 2.78
Test Witnessed by: (Lo ; ﬁmif%«x by
M 17 / -
o £ g
ELIZABETH Auﬂ; MENDIOLA - JOSEPH P. TANTAMCO' : INEL
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TEST REPORT ON WATER ABSORPTION

Name of Project  : AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location ' DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24
Client . ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, Date Submitted : March 14, 2023
MARK DAVID A, FRANCHE, JOSEPH P, TANTAMCO, Date Tested : March 15, 2023

RICHARD 5. GAMBOA, EMEL BANTING
¥and of Materials © CYLINDER (SAMPLE #2) (28 DAYS)
5% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Tested by: ¢ CHARLIE R. GARCIA

Sampled at . JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA TRIXIA |, PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL
BANTING
CYLINDER
1. Original Weight of Sampled, gm 1135
2. Bulk Specific Gravity, { SSD ) 1146
3. Weight of Oven Dry, gm 1123
4, Absorption % 2.05
Test Witnessed by:

ELIZABETH ALIANA MENDIOLA

IA L PARAS

MARK DAVI?A. FRANCHE
EIP ARSI TN T W0 NS FO 1D SN o

| Wi AL L ORI AN W Wy A AL AN

I» n | f | @ o Geotest Laboratory

¥ U U A& 1 Gronnd Huor I8 Badlong. AtecArivar Hgday, Hign Sapmn Ly ol San Fomands. Pargungs DOWIL RS
O VELOITAONE D25 R ISUND 0N TS TG UM ) Accrabecd Labastan,
o s add

v prate vk Lom

IJISRT23JUN1205 wWww.ijisrt.com 3801


http://www.ijisrt.com/

Volume 8, Issue 6, June 2023 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

TEST REPORT ON WATER ABSORPTION

Name of Project AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT (O
COARSE AGGREGATES AND CEMENT

Logation DON HONORIO VENTURA STATE UNIVERSITY Test Report No UNI-23-0314-24

Chient ELIZABETH ALIANA MENDIOLA, TRIXIA L, PARAS, Date Submitted  March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Uate lested March 15, 2023
RICHARD 5. GAMBOA, EMEL BANTING Tested by CHARIIE R GARCIA

¥ond of Mateniais -~ CYLINDER [SAMPLE #3) (28 DAYS)
5% ADMIXTURE [COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at JOBSITE

Sampled by ELIZABETH ALIANA MENDIOLA THIXIA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO. RICHARD § GAMBOA_ IMEL
BANTING

CYLINDER

1. Original Welght of Sampled, gm 1174

2. Bulk Specific Gravity, ( 550 ) 1186

3. Weight of Oven Dry, gm 1158

4. Absorption % 242

Tost Witnessed by

1

_ ELIZABETH ALIANA MENDIOLA

ﬁmﬂ

TRIKIA L. PARAS

MARK DAVID A. FRANCHE
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TEST REPORT ON WATER ABSORPTION

tame of Project | AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location : DON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24

Client - ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO, Date Tested ; March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA

¥ind of Materials : CYLINDER {SAMPLE #1) (28 DAYS)
10% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE
Sampled by : ELIZABETH ALIANA MENDIOLA TRIXIA L. PARAS, MARK DAVID A

FRANCHE, JOSEPH P. TANTAMCO, RICHARD S. GAMBOA, EMEL

BANTING

CYUINDER
1. Original Weight of Sampled, gm 973
2. Bulk Specific Gravity, { SSD ) 992
3. Weight of Oven Dry, gm 957
4. Absorption % 3.66
Test Witnessed by: sz ) ified Ciyrect by:
"r, A --K‘ oy /
ELIZABETH MENDIOLA JO8EPH b TANTAMCO

TMM

MARK DAYID A. FRANCHE

COTFILS LARCILATORUY T8 RESPONSTOLL FOR TESTDEG Ve
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TEST REPORT ON WATER ABSORPTION

Name of Project

AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REFLACEMENT OF
COARSE AGGREGATES AND CEMENT

Location DON HONORIO VENTURA STATE UNIVERSITY

Chent - ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS,
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO,
RICHARD 5. GAMBOA, EMEL BANTING

Kind of Materials : CYLINDER (SAMPLE #2) (28 DAYS)

10% ADMIXTURE (COCONUT SHELL AND SUGARCANT BAGASSE ASH)

fest Report No.  UNI-23-0314-24
Date Submitted : March 14, 2023
Date Tested March 15, 2023
Tested by: CHARLIE R, GARCIA

Sampled at : JOBSITE
Sampled by + EUIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A

FRANCHE, JOSEPH P TANTAMCO, RICHARD 5. GAMBOA, TMEL

BANTING

CYUNDER
1. Original Weight of Sampled, gm 927
2. Bulk Specific Gravity, ( $5D ) 948
3. Weight of Oven Dry, gm 908
4. Absorption % 4.41
Test Witnessed by, VA ified ect by.
" BT AN 3
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TEST REPORT ON WATER ABSORPTION

Name of Project . AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

Location i DON HONGRIO VENTURA STATE UNIVERSITY Test Report No. @ UNI23-0314.24

Client - ELIZABETH ALIANA MENDIOLA, TRIXIA L., PARAS, Date Submitted : March 14, 2023
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO, Date Tested { March 15, 2023
RICHARD S. GAMBOA, EMEL BANTING Tested by: : CHARLIE R. GARCIA

Kind of Materials . CYLINDER {SAMPLE #3) (28 DAYS)
10% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at - JOBSITE
Sampled by © ELIZABETH ALIANA MENDIOLA, TRIUA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P TANTAMCO, RICHARD S GAMBOA, EMEL
BANTING
CYLINDER
1, Original Weight of Sampled, gm 884
2, Bulk Specific Gravity, ( $SD ) 902
3. Weight of Oven Dry, gm 865
4. Absorption % 428

Test Witnessed by:

ELIZABETH A&A MENDIOLA J;g&*ﬁ.“ TANTARCO

o RONEL R. MANALO

F A0RAI0N WiAD

TII&A L. PARAS RICHABE'S
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EST REP N WATE SORPTION
Name of Project . AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT
Location CON HONORIO VENTURA STATE UNIVERSITY Test Report No. : UNI-23-0314-24
Client : ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS,

Date Submitted : March 14, 2023
Date Tested ¢ March 15, 2023
Tested by : CHARLIE R, GARCIA

MARK DAVID A. FRANCHE, JOSEPH P. TANTAMCO,
RICHARD 5. GAMBOA, EMEL BANTING
¥ind of Materials © CYLINDER (SAMPLE #1) (28 DAYS)

15% ADMIXTURE (COCONUT SHELL AND SUGARCANE BAGASSE ASH)
Sampled at . JOBSITE

Sampled by ¢ ELIZABETH ALIANA MENDIOLA TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD §. GAMBOA, EMEL

BANTING
CYLINDER
1. Original Weight of Sampled, gm 994
2. Bulk Specific Gravity, [ SSD ) 1021
3. Weight of Oven Dry, gm 978
4. Absorption % a.a0
Test Witnessed by:
ELIZABETH Allﬁl MENDIOLA
mﬁn L. PARAS

D
MARK DAVID A, FRANCHE

ALL N urm CUITRNCEPI I n i Wirein )

s n i 11 e o Geotest Laboratory

v S A el e U T habdeng Mac Arthes g Bigy Saguan Oy oo San | omande Parpaaes LR TR RN (. -
B e SN TS GO Neerabii) Ladwesn N ‘l
v I T

-
eilindd g et oo gonanl (v

IJISRT23JUN1205 wWww.ijisrt.com 3806


http://www.ijisrt.com/

Volume 8, Issue 6, June 2023

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

TEST REPORT ON WATER ABSORPTION

Hame of Project - AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF

COARSE AGGREGATES AND CEMENT

Location ' DON HONORIO VENTURA STATE UNIVERSITY
Client ELIZABETH AUANA MENDIOLA, TRIXIA L. PARAS,
MARK DAVID A. FRANCHE, JOSEPH P, TANTAMCO,

RICHARD S. GAMBOA, EMEL BANTING
Kind of Materials - CYLINDER {SAMPLE #2) (28 DAYS)

Test Report No
Date Submitted
Date Tested
Tested by:

15% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH)

Sampled at : JOBSITE

Sampled by * ELIZABETH ALIANA MENDIOLA, TRIXIA L PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD S, GAMBOA, EMEL

BANTING

¢ UNI-23-0314-24
: March 14, 2023
: March 15, 2023
. CHARLIE R. GARCIA

CYLINDER

1. Original Weight of Sampled, gm
2. Bulk Specific Gravity, ( S50 )
3. Weight of Oven Dry, gm

4. Absorption %

1009

1032

4.35

] i}{i _'C-—-{)o--»c.

JOSEPH P. TANTAMCO

Test Witnessed by:
ELIZABETH ALL MENDIOLA
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TEST REPORT ON WATER ABSORPTION

Name of Progect AN EXPERIMENTAL STUDY OF COCONUT SHELL WITH SUGARCANE BAGASSE ASH AS A PARTIAL REPLACEMENT OF
COARSE AGGREGATES AND CEMENT

DON HONORIO VENTURA STATE UNIVERSITY
ELIZABETH ALIANA MENDIOLA, TRIXIA L. PARAS,

Location Test Report No. © UNI-23-0314-24
Client

Date Submitted ~ March 14, 2023
MARK DAVID A, FRANCHE, JOSEPH P, TANTAMCO, Date Tested March 1%, 2023
RICHARD S, GAMBOA, EMEL BANTING Tested by: CHARLIE R GARCIA

Kind of Materals  © CYLINDER (SAMPLE #3) (28 DAYS)

15% ADMIXTURE {COCONUT SHELL AND SUGARCANE BAGASSE ASH}
JOBSITE

ELIZABETH ALIANA MENDIOLA TRIXIA L. PARAS, MARK DAVID A
FRANCHE, JOSEPH P. TANTAMCO, RICHARD §. GAMBOA, EMEL

Sampled at
Sampleoa by

BANTING
CYLINDER

1. Original Weight of Sampled, gm 992
2. Bulk Specific Gravity, [ 5SD ) 1021
3. Weight of Oven Dry, gm 981
4. Absarption % 4.08
Test Witnessed by. -)p_ 3 Lertified CNrect by

&A N aRo—e =

ELIZABETH AL MENDIOLA L) P. TANTAMCO RONELR.
v o
o~

/”//;’
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CURRICULUM VITAE

BANTING, EMEL PAGUIO

Address:Purok 3 Sta. Monica Florida Blanca, Pamp.
Contact Numbe: +639055796023

Email Adress: mrbanting06@gmail.com

Objective
Personal Information
Age: 22
Date of Birth: September 16, 2000
Place of Birth: Guagua, Pampanga
Sex: Male
Civil Status: Single
Citizenship: Filipino
Religion: Roman Catholic
Height: 6’0
Weight: 106 kg
Educational Background
TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present
SECONDARY :Junior-Senior High School
:Saint Augustine Academy of Pampanga
:Florida Blanca, Pampanga
:2013-2019
ELEMENTARY :Sta. Monica Elementary School
:Sta. Monica Florida Blanca, Pampanga
:2007-2013

| hereby certify that the above information is true and correct to the best of my knowledge and belief.

BANTING, EMEL P..

Signatngh)\@ﬁntedN}we ]
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FRANCHE, MARK DAVID ALFONSO

Address: Morning Sun Ext. Lazating BLVD San Agustin, City of
San Fernando
Contact Number: +639087042755

Email Adress: davidfranche.df@gmail.com

Objective

Personal Information
Age: 22
Date of Birth: September 16, 2000
Place of Birth: Makabali, San Fernando, Pampanga
Sex: Male
Civil Status: Single
Citizenship: Filipino
Religion: Born Again Christian
Height: 5°10
Weight: 70 kg

Educational Background

TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present

SECONDARY :Senior High School
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2017-2019
:Junior High School
:Christ In You Faith Christian Academy

:San Fernando Pampanga
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:2013-2017

ELEMENTARY :Christ In You Faith Christian Academy
:San Fernando, Pampanga
:2007-2013

| hereby certify that the above information is true and correct to the best of my
knowledge and belief.

FRANCHE, MARK DAVID A.

B Sﬁa vgr Printed Name
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GAMBOA, RICHARD SEVILLA

Address: Zone 4 San Basilio Santa Rita, Pamp.

N —
Contact Number: +639515905573 A 4‘
RICHARD S. GAMBOA

Email Adress: richardgamboa0l6@gmail.com

Objective

“To secure a challenging position in a reputable organizations to expand my learnings, knowledge,
and skills”

Personal Information
Age: 22
Date of Birth: August 26, 2000
Place of Birth: Lubao, Pampanga
Sex: Male
Civil Status: Single
Citizenship: Filipino
Religion: Roman Catholic
Height: 5°7
Weight: 70 kg

Educational Background
TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present
SECONDARY :Junior-Senior High School
:Santa Rita College of Pampanga

:2013-2019
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ELEMENTARY :San Basilio Elementary School
:San Basilio Sta. Rita, Pampanga

:2007-2013

| hereby certify that the above information is true and correct to the best of my knowledge and belief.

GAMBOA, RICHARD S.

Signature Over Printed Name -
B%é‘- ! E}

O
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MENDIOLA, ELIZABETH ALLIANA

Address: Purok 1 Brgy. Fortuna Florida Blanca, Pampanga
Contact Number: +639362707493

Email Adress: elizabethallianamendiola@gmail.com

Objective

Personal Information
Age: 22
Date of Birth: May 27, 2000
Place of Birth: Chinese General Hospital
Sex: Female
Civil Status: Single
Citizenship: Filipino
Religion: Roman Catholic
Height: 5’4
Weight: 51 kg

Educational Background

TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present

SECONDARY :Senior High School
:ST. Mary’s Academy of Guagua
:Guagua, Pampanga
:2017-2019
:Junior High School
:Diosdado Macapagal Memorial High
School
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:2013-2017

ELEMENTARY :Florida Blanca Elementary School
:Florida Blanca, Pampanga

:2007-2013

| hereby certify that the above information is true and correct to the best of my knowledge and belief.

MENDIOLA, ELIZABETH ALLIANA

Signature Over Printed Nam
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PARAS, TRIXIA LACISTE
Address: Purok 4. Babo Pangulo Porac, Pampanga
Contact Number: +639949374018

Email Adress: trixiaparasl@gmail.com

Objective
To apply the knowlege that i learned for years of studying to challenge myself to expand my skill set.
Personal Information
Age: 22
Date of Birth: July 23, 2000
Place of Birth: Calauag, Quezon
Sex: Female
Civil Status: Single
Citizenship: Filipino
Religion: Roman Catholic
Height: 5°2
Weight: 58 kg
Educational Background
TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present
SECONDARY :Senior High School
:Saint Catherine’s Academy
:Poblacion Porac, Pampanga
:2017-2019
:Junior High School
:Pulung Santol High School ANNEX
:Poblacion Porac, Pampanga

:2013-2017
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ELEMENTARY :Sumulong Elementary School
:Sumulong Calauag, Quezon Province

:2007-2013

| hereby certify that the above information is true and correct to the best of my knowledge and belief.

PAR IA L.
Signature Over Printed e
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TANTAMCO, JOSEPH PEREZ

Address: Zone 1 Arlene Subdivision San Juan
Santa Rita, Pampanga

Contact Number: +639207931527

Email Adress: josephtantamcol@gmail.com

Objective
“To get an opportunity where I can make the best of my potential and contribute to the organization’s growth”
Personal Information
Age:27
Date of Birth:July 18, 1995
Place of Birth:Guagua, Pampanga
Sex:Male
Civil Status:Single
Citizenship:Filipino
Religion:Roman Catholic
Height: 5°9
Weight: 88 kg
Educational Background
TERTIARY :Bachelor of Science in Civil Engineering
:Don Honorio Ventura State University
:Villa de Bacolor, Pampanga
:2019-Present
SECONDARY :Santa Rita College
:Sta. Rita, Pampanga
:2008-2013
ELEMENTARY :San Juan Elementary School
:San Juan Sta. Rita, Pampanga

:2001-2007
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| hereby certify that the above information is true and correct to the best of my knowledge and belief.

N |
A —7 2 o~
/ TANFAMEOIOSEPH .
Signature Over Printed Name
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