International Journal of Research in Advent Tecbggl(E-ISSN: 2321-9637) Special Issue
International Conference on Technological Advanaeme Structures and Construction
“TASC- 15", 10-11 June 2015

Coconut Shell as an Alternative for Asbestos in
Asbestos Cement Sheets

Rajakumar R Midhun T M, Anoop K, Aiswarya $, Deepthi K R, Anusree A
6" Semester B Tech Students of Civil Engineering Beyeat > > * > ° Sahrdaya College of engineering
Kodakara
Email: rajakumarr007 @gmail.commidhuntm94@gmail.cdm

Abstract- Most of the corrugated roofing sheets have damalyedto tearing out at its corrugations by high
wind loads and impact loads. The strength of tleeseugations can be improved with fiber reinfarent, as
the fibers are the crack arresters and absorbgyengt a time asbestos was the dominant fibrousrnatused
for making corrugated roofing sheets. Due to itgease effect on human health and environment itsisis
banned or restricted to a level .Therefore an r@dtire for asbestos is essential .In this papeodi® coconut
shell powder is used as reinforcement in cemeriticea for producing corrugated roofing sheets lbasn
investigated and reported. Coconut shell is aldaranaterial and not easily destroyed by microlgalal
action. Because of its low density, coconut shah be used as lightweight aggregate to make lowiyen
concrete. Ordinary Portland cement based roofirgetshwere cast manually with coconut shell powdea a
reinforcing agent and the strength of the corrugestiof the above composite sheets in terms of Fdiaad is
experimentally evaluated. Thus the possibility sé¢ wf coconut shell fiber as a better alternatbreabestos is
been investigated. It is found that the flexurakmstith of the cement based coconut shell fiberugated
roofing sheets was improved as compared to theigated sheets without coconut shell fibres. Apannfthis
if the content of silica when increased will make specimen more water resistant, adding ammonulphate
will improve the fire resistant property of the sjpeen.

Index Terms- Asbestos, Coconut shell, Flexural strength.

2. COCONUT SHELL CHARACTERISTICS
1. INTRODUCTION

2.1 Tensile properties
Asbestos is a fibrous mineral occurring in natural
deposits. Asbestos fibers are divided into tWoSBES The mechanical properties of the coconut particle
serpentine and a_mphlbole, on the bas_ls of theﬂtaty_ flled epoxy resin composite materials were
structure. Amphiboles are characterized by havingetermined by universal testing machine at

very strong and stiff fibers, which makes them & 1mm/min strain rate under displacement control
serious health hazard. Amphibolic asbestos fibars ¢ ,qqe.

penetrate body tissue, especially in the lungs, and
eventually cause tumors to develop. In reference o

the situation persisted few decades earlier, ptigsen tI'able 1: Tensile Properties of coconut shell plrtic

the exposure to asbestos fibre is restricted in reinforced

developed and industrialized countries and pressure

has started mounting in the developing countries. 20 wi% Shell | 25 wt% Shell | 35 wit% Shell
Coconut  shell have good durability S.NO powder powder powder

characteristics, high toughness and abrasion aesist reinforcement | reinforcement | reinforcement

properties, it is suitable for long standing usée Ultimate

shell is similar to hard woods in chemical strength 30.60 29.40 25.20

composition, though lignin content is higher & (MPa)

cellulose content is lower. Calculated on the dagib,

coconut shell contains approximately the followingModulus of

percentage: cellulose 33.61; lignin 36.51; pentssan €lasticity 856.00 756.00 654.00

29.27 and ash 0.61. The percentage composition of (MPa)

coconut shell ash is approximately as follows: K20, oy

45.01; Na20, 15.42; Ca0, 6.26; MgO, 1.32; Fe203 glongation | 2> 25.436 21.00

Ab03, 1.39; P20s, 4.64; S03, 5.75 and SiO, 4.64
has a hardness value of 20kgfcmhile tested in
Rockwell hardness testing machine, abrasi
resistance of 65%,density of 1.6gfmand

compressive strength of 5kg/tm

i
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2.2 Density Ordinary Portland cement (OPC - 53 grade); graded
Density is one of the most important mechanicaliver sand conforming to IS: 383[44]; potable water
properties of the particle board material. The dgns and coconut shell powder (passing through IS 300um
of coconut shell particle reinforced composite fosieve, 20%, 15%, 10%, 5%, 2%, and 1%- by weight
various wt % of particle are presented in Table2No. of cement); were the various material used. Coconut
From table No.2 it is observed that density de@gsasshell was been collected from the locality and been
with respect to wt% of shell particle. But there iscrushed using an abrasion testing apparatus and is
remarkable decrease of 0.12 g/cm3 in density whesieved through IS 300um sieve

wt% of shell particle changes from 20% to 35%. Here

it is possible to comment that density decreaséis wi4.2 Preparation and testing of specimens

increase of wt% of particle. The decrease in dgnsi

can be related to the fact that the coconut pesgialre tGaIvanlzed corrugated she#tdm x 1.2m x 0.5mm

light in weight but occupy substantial amount 01(commercially available) was used as a mould td cas

space. Particles are not closely bonded to eactr otfFoconut shell fiber cementitious composite corredat
due to. open mould casting method sheets of size 440 x 230 x 6 mm. 1:2 mix (Cement:

. ; . : Sand) was selected and adopted to cast the sBéets.
Table 2: Density of coconut shell particle reinfedic coconut shell fiber contents in the range of 20%4%

composite were considered, for the flexural strength studies
Coconut | Coconut | Coconut the corrugations of roofing sheets. Altogether & mi
s NO | particle particle particle combinations were considered (20%, 15%, 10%, 5%,
' (20wt %) | (25 wt %) | (35wt %) 2%, and 1%). For each mix combination, three sheets
(gmicnt) | (gmicnt) | (gmicn?) were cast. Water content required for each
combination of the mix was obtained from the flow
L 1.293 1.287 1.170 table test for 1:2 mix coconut shell fibers, at a
2 1.287 1.283 1.171 constant flow value of 50.
3 1.285 1.278 1.173 4.3 Casting procedure
Mean 1.288 1.283 1171 A brief description of the casting procedure isegiv

3. CHARACTERISTICSOF CORRUGATED
AC SHEET

3.1 Load Bearing Capacity

The load bearing capacity of corrugated and semie provide a smooth surface for casting and foy eas

corrugated sheets shall be not less than 5 N/mrdemoulding.

width of specimen tested, when tested in accordan¢i® Freshly mixed mortar was carefully placed viith

with IS 5913: 1989.

3.2 Impermeability (Optional Test)

The specimens shall not show during 24 hours af tethickness

below:

(i) A molding frame made of plywood (size 440 x 230
X 6 mm) is kept over a plywood sheet. A plasticeshe
is placed in between the frame and the plywoodtshee

the mould frame and spread to cover the entire, area
and properly leveled.

(i) The mortar mix was spread into a uniform
and the surface was leveled and

any formation of drops of water except tracts ofmoothened.

moisture on the lower surface, when tested i(iv)The plywood molding frame was

accordance with IS 5913: 1989.

3.3 Frost Cracking (Optional Test)
This test may be performed by mutual agreememhat the flat molded mortar specimen comes over the
between the purchaser and the manufacturer fotshegalley of the ‘Galvanized corrugated shéeds that

to be used in special situations likely to be afddy

removed
carefully and the flat molded mortar specimen was
gently placed over a Galvanized corrugated sheets b
lifting up the plastic sheet. Care was taken tauems

the wet or green mortar will not slide down.

frost. Visual examination of the specimens whefv) After shifting the molded mortar over the
tested for frost cracking in accordance with IS 391 ‘Galvanized corrugated sheets PVC pipe having its
1989, shall not show any cracking, surface altenati diameter equal to dimensions of the valley wasetbll
or delamination.

3.4 Density (Optional Test)
Density of the specimens shall be not less than1'40i)The above sheets were then ‘moist cured’ ilijtia
g/cm3, when tested in accordance with IS 5913: 198%r 3 days and then subjected to ‘immersion curing’

4, EXPERIMENTAL ANALYSIS
4.1 Materials and methods

over the wet mortar in the valleys and in the rgige
as to get a smooth finishing on the wet cementtiou
mortar specimen.

for the remaining 25 days to complete 28 days of
normal curing.
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5. TESTSAND TEST PROCEDURE

Generally roofing sheets are expected to fulfiltaia
properties such as : (i) light in weight so as tw

impose a heavy load on the building; (ii) gc

—

L [ g = i —
Fig. 4. Demoulding
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Fig. 5. Transferring to a

5.2 Test for water absorption

For the water absorption teste prepared sample of
coconut shell fiber reinforced cement sh,
specimens are dried in an oven for a specified
and temperature and then placed in a desiccat

Fig. 6. Finished til¢

= — "

corrugated sheet

flexural strength - so as to offergmod load- (super
imposed/total) carrying capacity; (iii) ductili- so as
to sustain impact loading; (iv) water tightne so as
to prevent penetration/seepage of rain water in&
building ; (v) fire resistant so as to prevent/reta
ignition and spreading of fire; (vi) good therm
properties -so as to provide a ‘pleasant ind«
climate’ for a comfortable living. In the presetidy,
tests were conducted to determine the follov
characteristics of the coconut shell fiber reinéat
cement shds: (i) flexural strength of the corrugat
sheets and (ii) water absorption test on the cotad
sheets.

5.1 Flexural strength test on the corrugated sheet

The testing arrangement for the flexu
(bending) tests are similar to that of testing itfst
and as specified in IS: 65872 [50]. Corrugate
sheets are subjected to a central line load ov
simply supported span. The corrugated sheets vle
tested in natural dry condition and the lowas
calculated from the weight of lead balls collectac
the steel bucket. Load was gradually applied
failure of the specimen.

cool. Immediately upon @ding the specimens a
weighed. The specimens are then emerged in wa
agreed upon conditions, often 23°C for 24 hour
until equilibrium. Specimens are removed, patteyd
with a lint free cloth, and weighe The difference in
two values are noted andhet percentage of wat
absorbed is been calculated from the above r
values.
6. RESULTSAND DISCUSSIONS
6.1 Flexural load
The Flexural loadcharacteristics of coconut sh
fiber reinforced cement sheets is been tested ex
given in table below

Table 3: Flexural strength distributic

Mix Percentag Flexural
Observation| ratio of coconut
. strength
no (cement: shell
N/mm
sand) powde

1 1:2 0% 1.48

2 1:2 5% 1.52

3 1:2 10% 1.99

4 1:2 15% 2.32

Fig. 7. Flexural strength vBercentac coconut shell
powder
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asbestos in Asbestos Cement sheets. Thus reducing
the bad effect caused by Asbestos.

8. RECOMMENDATIONS

For improving the properties of roofing tiles made
with coconut shell:

The content of silica if increased will make the
specimen more water resistant. Adding ammonium
sulphate will improve the fire resistant properfyttoe
specimen. Changes in the casting procedure such as
use of vibrating table in casting can improve the

strength related characteristics of the specimen
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