NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [IJRPET]

ISSN: 2454-7875
VOLUME 3, ISSUE 8, Aug. -2017

STUDY OF DURABILITY PROPERTIES OF HOLLOW CIRCULAR TUBULAR
SECTIONS WITH AND WITHOUT FRP

GUDLURU R DINESH
PG Student: Department Of Civil Engineering, Siddarth Institute of Engineering and Technology, Andhra Pradesh, India.
gudlurudinesh@gmail.com

J. K. ELUMALAI
Asst.Professor: Department Of Civil Engineering, Siddarth Institute of Engineering and Technology Andhra Pradesh, India.

jkelumalai@gmail.com

ABSTRACT:
The present work deals with the evaluation
of both fully and partially concrete filled FRP tubes to
attain the durability of the specimens. To achieve
this, preliminary tests was done to evaluate the
properties of the materials used. From these material
properties, mix design has been made. Here, two
grades of concrete mixes were used (i.e.; M20 and
M25). With these mixes, conventional concrete
cylinders were made. After 28 days of curing the
axial compressive strength was found out. Fully ang
partially concrete filled FRP tubes were made
the same concrete mixes. Partially concre
FRP tubes have centrally placed PVC
different diameters. After 28 days o
concrete filled FRP tubes, durability tests w@&
found out and they were graphicg presented fro
that the compressive streng concrete
cylinders were reduced.
KEYWORDS: Acid attack

I. INTRODUCTION;
There is

columns have to
regions where salt
auspicious inventive
-filled Fibre Reinforced
Polymer (FRP) tubes, ch provide many unique
advantages. The FRP e serves as a stay-in-place
structural formwork to accommodate the fresh concrete,

structural system i

which may save the costs of formwork and labour used by
cast-in-place or pre- cast industries. In the meanwhile, the
FRP tube acts as a non-corrosive reinforcement for the
concrete for flexure and shear. More basically, the FRP
tube arrests the concrete in compression, which somewhat
enhances the strength and ductility. The FRP tubes which
are filled with concrete are effective in facing the great

appeal for non-corrosive and durable piles, power

transmission poles, hi y overhead sign structures and

bridge components.

essment of steel [Prion and
al 1995]. On the other hand,

confinement effect [Shahawy and Mirmiran 1998].

The confining pressure affords by steel tubes is
ited tp a constant value once the tube yields, whereas
Pes affords a stable increasing confining pressure,
adds to both the ultimate confined strength and
ctility [Samaan 1998].

For practical reasons, FRP tubes which are filled
with concrete are used to carry axial compression loads
and may also be designed to combat the case of
implementing bending moments. Most of the reported
experimental and analytical research in the area of
concrete confinement using FRP [Mirmiran et al 1998]
included FRP tubes totally filled with concrete and the
fibres were mainly oriented in the hoop direction to
provide maximum stiffness and strength for confinement.
Other studies treated, that the case of applying the axial
load to the concrete core only for an optimum use of the
FRP tube in the hoop direction for confinement [Mirmiran
and Shahawy 1997]. In such case, slip could take place
between, the concrete and the outer tube, and
consequently the member cannot resist bending. Arresting
of concrete cylinders which are encased with FRP sheets
and subjected to axial loading conditions was also studied
by other researchers [Nanni and Bradford 1995 and Picher
etal 1996]
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2 MATERIALS AND PROPERTIES:
2.1 CEMENT:

Cement acts as a dominant role in concrete. One of
the important criteria tricalcium aluminate (C3A) content,
tricalcium silicate (C3S) content, dicalcium silicate (C-S)
content etc. It is also necessary to ensure the compatibility
of chemical and mineral admixtures with cement.

In this study, Zuari Cement of 53 grade Ordinary
Portland Cement conforming to IS: 12269-1987 is used for
the entire work. The cement was purchased from single
source and was used for casting of all specimens. The
physical properties of the cement are furnished in Table

2.3 COURSE AGGREGATE:

Locally available Crushed angular
granite, retained on 4.75mm LS. Sieve of maximum size of
20mm confirming to 1.S: 383-1970 was used in the present
experimental It should be free from
impurities such as dust, clay particles and organic matter
etc. The coarse aggregate is tested for its various
properties such as specific gravity, fineness modulus,

machine

investigation.

elongation test, flakiness test, sieve analysis, bulk density

in accordance with in IS 2286 - 1963. The physical

properties of Coarse Aggre urnished in Table 3.
Table 3 Physical p

rties of Coarse Aggregate

No.1 S.No. Permissible
Table 1 Physical properties of the cement Tests Cond Limits as per IS
- 383-1970
S.No Requirements as per IS
Characteristics Test 12269 - 1987 1 Specific gra 2.5t03.0
Results 2 Fi -
- - dulus
1 Fineness (retained on 6% <10%
90-pm sieve) Loose State
3 Bulk densi 1400 to 1750
2 Normal Consistency 33% -- Compacted kg/m3
3 Initial setting time of | 90 min’s 30 minutes (minimum) Stat: kg/m3
cement 4 sorption 1.09 Max 3%
4 Final setting time of | 340 min’s | 600 minutes (maxj
cement Flaki ex 7.52 --
1 0, 0,
5 Expansion in Le- 4 mm 10 mm (m Elongati 20% Max 25%
chatelier’s method
6 Specific gravity 3.15 3.10-3.25 4 WATER:

2.2 FINE AGGREGATE:

: 383-1970
gradation,

specific gy bulk
density es of sand
are fi
S.No. Permissible
Limits as per
Conducted IS 383-1970
1 Specific gravity 2.5t03.0
2 Fineness --
modulus
Loose State 1450
3 Bulk density kg/m3 1400 to 1750
Compacted 1520 kg/m3
State kg/ms3
4 Water 1.09 Max 3%
absorption (%)
5 Sieve Analysis Zone - 11 -

Water which is used for mixing and curing should
clean and free from injurious quantities of alkalies,
s, salts, sugar, organic materials, vegetable growth
er substance that may be deleterious to bricks,
e, concrete, or steel. Convenient water is generally
onsidered satisfactory for mixing.

Water acts as a lubricant for the fine and coarse
aggregates and acts chemically with cement to form the
binding paste for the aggregate and reinforcement. Less
water in the cement paste will yield a stronger, more
durable concrete; adding too much water will reduce the
strength of concrete and can cause bleeding. Impure water
in concrete, effects the setting time and causes premature
failure of the structure. To avoid these problems quality
water must be selected in construction works and PH value
of water should be not less than 6. And also Quantity of
water to be taken is important

2.5 FIBRE REINFORCED POLYMER:

FRP composite is a two phased material. It
consists of fibre and matrix, which is bonded at interface.
Each of these different faces, has to perform its required
function based on mechanical property, so that the
composite system performs satisfactorily as a whole. Here
the reinforcing fibre provides FRP composite with strength
and stiffness, while it gives rigidity and environmental
protection.
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2.6 MIX PROPORTIONS:
Table 4 Quantities of Ingredients per Cum of M20, M25

Grade Concrete

Concrete Cement Water Fine Coarse
(Kg) (Lit) Aggregate Aggregate
(kg) (Kg)

M 20 330 180 744 1212

M 25 340 170 662.4 1183

3 EXPERIMENTAL INVESTIGATIONS:

3.1 CONCRETE MIX PREPARATION:

Design of concrete mix requires complete

knowledge of various properties of the constituent
materials. Initially the ingredients such as cement and fine
aggregate were mixed, to which the coarse aggregate are
added followed by addition of water and thoroughly
mixed. Prior to casting of specimens, workability is
measured in accordance with the code IS 1199-1959 by
slump cone test

3.2 DURABILITY TEST:
In the present experimental investigation,
Acid attack test was performed on concrete cylinders
of size 150mm x 300mm were cast and then
specimens were kept for curing in water for 28
After completion of 28 days of curing, the sp
were taken out and allowed to sun dried for one 8
Weights of the cylinders were taken.
For acid attack, 5% of dilute sulphurj
volume of the water is taken. Afteg

id (HzSO4) by

4.1 TEST RESULTS FOR'M20 GRADE OF CONCRETE:
4.1.1 ACID ATTACK TEST:

From the Fig 1 & fig.2, The Loss of Weight (%) is
minimum for Concrete with FRP Shell with central hole
diameter of 75mm when compared to Concrete with PVC
Shell. It can also be observed that Concrete with FRP Shell
with central hole diameter of 75mm has lesser percentage
Loss of Compressive Strength compared to others
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Fig.1. Comparison of of Weight (%) of M20 Grade of
Concrete with FR with PVC Shell with Central

PVC Omm PVC75mm  FRPOmm  FRP 50 mm FRP 75 mm

Mix Designation

Fig.2 Comparlso{Of Loss of Compressive Strength (%) of
M20 Grade of Concrete with FRP Shell and with PVC Shell
with Central Holes with diameter 50mm & 75mm

.4 ST RESULTS FOR M25 GRADE OF CONCRETE:
4%2.1 ACID ATTACK TEST:

From the Fig 3 & 4, The Loss of Weight (%) is
minimum for Concrete with FRP Shell with central hole
diameter of 75mm when compared to Concrete with PVC
Shell. It can also be observed that Concrete with FRP Shell
with central hole diameter of 75mm has lesser percentage
Loss of Compressive Strength compared to others.
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Fig.3 .Comparison of Loss of Weight (%) of M25

Grade of Concrete with FRP Shell and with PVC Shell with
Central Holes with diameter 50mm & 75mm
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Fig .4 Comparison of Loss of Compressive Strength (%) of
M25 Grade of Concrete with FRP Shell and with PVC Shell

5 CONCLUSIONS:
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