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Abstract- Main objective is to study, the effect of
admixture (PEG 400) on self-compacting concrete in
terms of compressive strength, split tensile strength and
the flexural strength by varying the percentage of PEG
by weight of cement from 0% to 2% and by normal
curing method. The present study involves the use of
shrinkage reducing admixture polyethylene glycol (PEG
400) in concrete which helps in self-curing and helps in
better hydration and hence strength.

With the growing scale of the project conventional
curing methods have proven to be costly affairs as there
are many practical issues & they have been replaced by
self-curing agents in inaccessible areas, vertical
structures & water scarce areas. Scope of the study is to
study the effect of PEGA400 on self-curing, self-
compaction concrete as an alternate for conventional
water curing method.

Index terms- Self compacting self-curing concrete,
Polyethylene Glycol, compressive strength, split tensile
strength.

I. INTRODUCTION

SELF COMPACTING CONCRETE

Self-Compacted Concrete (SCC) is highly workable
concrete with high strength and high performance
that can flow under its own weight through restricted
sections without segregation and bleeding. SCC is
achieved by reducing the volume ratio of aggregate
to cementitious material, increasing the paste volume
and using various viscosity enhancing admixtures
and super plasticizer. They are called High Range
Water Reducers (HRWR) in American literature. It is
the use of super plasticizer which has made it
possible to use w/c as low as 0.25 or even lower and
yet to make flowing concrete to obtain strength of the
order 120 MPa or more. Building elements made of
high strength concrete are usually densely reinforced.
The lesser distance between reinforcing bars may
lead to defects in concrete. If high strength concrete
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is self- compacting, the production of densely
reinforced building elements from high strength
concrete with high homogeneity would be an easy
work

CURING OF COCNRETE

Curing is the process of controlling the rate and

extent of moisture loss from concrete during cement

hydration. This can be achieved either by:

e Continuously wetting the exposed surface
thereby preventing the loss of moisture from it.

e Ponding or spraying the surface with water.

e Covering the concrete with an impermeable
membrane after the formwork has been removed

e By the application of a suitable chemical curing
agent (wax etc.)

e  Using chemicals for internal curing

SELF CURING OF CONCRETE

The ACI-308 Code states that “internal curing refers
to the process by which the hydration of cement
occurs because of the availability of additional
internal water that is not part of the mixing Water.
”Conventionally, curing concrete means creating
conditions such that water is not lost from the surface
i.e., curing is taken to happen ‘from the outside to
inside’. In contrast, ‘internal curing’ is allowing for
curing ‘from the inside to outside’ through the
internal reservoirs (in the form of saturated
lightweight  fine  aggregates,  superabsorbent
polymers, or saturated wood fibers) Created. ‘Internal
curing’ is often also referred as ‘Self-curing
concrete’

2. METHODOLOGY

1 Casting of Specimens
2 Curing of Specimens
3 Testing of Specimens
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Comprising of Test Results

Casting and curing of Beam Sample
Testing of Beam Sample
Preparation of Report

~N o 01 &~

3. LIST OF TEST MEHODS FOR WORKABILITY
PROPERTIES OF SCC

Slump flows by Abrams  Filling ability RESULT: slump flow =700 mm; T 50 slump flow
cone =4 sec
2 T50cm slump flow Filling ability
3 J-ring Passing ability 3.2 J-RING TEST
4 V-funnel Filling ability 100
5 V-Funnel at T 5minutes Segregation resistance ===
6 L-box Passing ability A
e
ACCEPTANCE  CRITERIA FOR  SELF fe—300 —»

COMPACTING CONCRETE

800 bd

Slump flows by 650
Abrams cone

2 T50cm  slump sec 2 5
flow

3 J-ring mm 0 10

4 V-Funnel sec 6 12

5 V-funnel at T sec 0 +3
5minutes

6 L-box (h2/h1) 0.8 1.0

3.1 SUMP FLOW TEST AND T50CM TEST
3.3 V-FUNNEL TEST AND V-FUNNEL TEST AT

T5 MINUTES
RESULT: V- Funnel = 11 sec; T-5 minutes
=14sec
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3.4 TEST METHOD FOR L-BOX

RESULT: L-box =h2/hl
=6.5/7.3
=0.89

3.5 TEST RESULTS OF SCC WORKABILITY
PROPERTIES

8

6
T3 585 7 18 50sec 0.5 125
SCC-1 650 4 10 12sec 0.7 9
SCC2 680 2 8 10sec 0.9 8
SCC-3 685 3 10 10sec 0.85 8

3.6 FINAL MIX PROPORTIONS FOR M30
GRADE

735 214.4 1.1 0.39

\

4. DETAILS OF SPECIMEN TO BE CASTED
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0% (PEG) 3 3 3 3
05%(PEG) 3 3 3 3
1.0%(PEG) 3 3 3 3
15%(PEG) 3 3 3 3
20%(PEG) 3 3 3 3

5. DETAILS OF SPECIMENS FOR M30 GRADE
OF CONCRETE (per m3)

Cement Kg

Fly Ash kg 175 175 175 175 175
F. A (kg) 785 785 785 785 785
C.A (kg) 735 735 735 735 735

WIC (lit) 2145 2145 2145 2145 2145
S.P (%) 1.1% 1.1% 1.1% 1.1% 1.1%
PEG( %) 0% 0.5% 1% 1.5% 2.0%

6. COMPRESSIVE STRENGTH TEST RESULTS

7 DAYS COMPRESSIVE STRENGTH TEST
RESULTS

8.130 28.080
E’OEB 8200 622  27.644 26.722
8125 550  24.444
8190 419 18622
PEG 8475 364  17.066 18.310

(0.5%)
8733 433  19.244
eg 8T 529 2351
(o O577 428 19022 19.881
8202 385  17.111
oeg 8224 467 20755
8302 411  18.266 20,607
(1.5%)
8570 513  22.800
opg 852 481 217
(g 054 3L 13822 19.111

8.217 498 22.133

6.1 COMPARISION OF 7 DAYS COMPRESSIVE
STRENGTH TEST
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7. COMPRESSIVE STRENGTH TEST RESULT

28 DAYS COMPRESSIVE STRENGTH TEST
RESULT

8.202 33.822

PEG (0%) 8332 780 34666  34.029

8125 756  33.600

8170 650  28.889

8339 638 28355 29.066

8.138 674  29.955

8361 769 34177

PEG (1%) 8285 736 32711  33.244

8104 739  32.844

8323 832 36977

8.164 894 39733  38.044

8.486 842  37.422

8.258 665  29.555

PEG (2%) 8338 671  29.822  29.747
8516 672  29.866

PEG
(0.5%)

PEG
(1.5%)

7.1 COMPARISION OF 28 DAYS COMPRESIVE
STRENGTH TEST

38048
336 3334
I 29.066 I 20747

PRG0N PEG(OS%) PEG|IN] PEG(1S5%) PEGRY)

n 8 n &

COMPRESSIVE STRENGTH (Ntnus®)
P
w o Ww o

o
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8. SPLIT TENSILE STRENGTH TEST RESULT

7 DAYS SPLITTING TENSILE TEST RESULT

12.164 2.716

PEG (0%) 12144 175 2.470 2.592
12.154 183 2.590
11.986 192 2.716

PEG (0.5%) 12.049 188 2.659 2.685
12.055 189 2.680
12210 211 2.985

PEG (1%)  12.220 180 2.546 2.763
12.200 195 2.760
11.900 204 2.886

PEG (1.5%) 12.030 192 2.716 2.800
12.100 198 2.800
12102 177 2,510

PEG (2%)  12.097 169 2.400 2.487
12120 173 2.500

8.1 COMPARISION OF 7 DAYS SPLITTING
TENSILE TEST

2a
2762
2083
L7
1582
}]B
E |
14 4

PEC (O%)  PIC (0SSN PEC (1% PEG (1A% PEG 12W)

H
-
“

SPLITTING TENSILESTRENGTY
“
-

9. SPLIT TENSILE STRENGTH TEST RESULT

28 DAYS SPLITTING TENSILE STRENGTH
TEST RESULT

12.074 3.395

PEG (0%) 12238 222 3.140 3.320
12175 242 3.426
11.770 203 2.876

PEG (0.5%) 11.869 210 2.970 2914
11.900 205 2.900
11.966 232 3.282

PEG (1%)  12.009 240 3.395 3.333
12100 235 3.324
12.067 254 3.593

PEG (15%) 12.124 249 3522 3.560
12.147 252 3.565

PEG (2%) 12235 222 3.140 3173
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12273 227 3.211 DETAILS OF SPECIMEN FOR M30 GRADE OF
12.124 224 3.168 CONCRETE (per ma)
'MATERIALS ~ beam-l  beam2
9.1 COMPARISION OF 28 DAYS SPLIT TENSILE CEMENT (ko) 375 375
STRENGTH TEST FLY ASH (kg) 175 175
F A (kg) 785 785
C A (kg) 735 735
E ¢ WATER (lit) 2145 2145
z 3 1.1
E .. 15

(Nn2)

e

o
-

SPLITTING TENSILE

PEG IO PEG (OO%) PG 1IN PEG (15% PRGN

10. DESIGN OF BEAM

e SIZE OF THE BEAM : length = 1200 mm ;
width =100 mm ; depth =150 mm

e MATERIALS : M - 30 grate concrete ; Fe - 415
HYSD bars

e REINFORCEMENT DETAILS: provide 2 bars
10 mm diameter as main bar , provide 2 bars 8
mm diameter as hanger bar , provide 6 mm
diameter two legged stirrups @ 110 mm c/c.

10 ke e w g by
e J g stevage o | Mhwmn ok
T 1
.Li Y ! | ®
\ L a4
¢ B
- BV e -
CROSS SECTION
LONGEXICTIONAL SECTION

11. DETAILS OF THE BEAM

0% (PEG) 2 4-2-2020 4-3-2020
1.5%(PEG) 2 9-2-2020 9-2-2020

14. MIX PROPORTIONS FOR CASTING OF
SPECIMEN
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5%
as 3% s
: 2918 - SP (%) 11
= PEG (%) 0
CASTING OF SPECIMEN (BEFORE CASTING)
o 4 - AR - - wiy

A
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. PEG (0%) PEG(1.5%)
s 0 0
2 10 0.1 0.1
B5 0.3 0.2
4 20 0.5 0.3
B 25 0.5 0.4
6 30 0.6 0.5
7 35 0.7 0.6
8 40 0.8 0.7
9 45 0.9 0.9

CURING OF SPECIMEN [10 50 1.0 1.0
i1 55 1.2 1.3
[12 60 1.4 1.4
[13 65 1.6 1.6
[1a 70 1.8 1.8
[i5 75 2.1 2.0
[16 80 2.3 2.3
[i77 85 2.7 25
(18 90 3.0 2.8
[197 95 3.9 3.2
[200 | 100 3.6
21 105 4.2
16. LOAD DEFLECTION BEHAVIOUR OF THE

BEAM

~
wn

w
"

DEFLICTION IN mun
o - "
G W e o e oW

TESTING SETUP

15. FLEXURAL STRENGTH TEST RESULTS
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17. CONCLUSION

The following conclusion was drawn from this study.

[1]
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Strength of the specimen with 1.5% of PEG400
increased when compared to the conventional
specimen.

From the 7 days compressive strength results the
specimen with 1.5% of PEG400 increased with
conventional specimen with 0.5% of PEG400 by
12.54%

From the 7 days splitting tensile strength results
the specimen with 1.5% of PEG400 increased
with conventional specimen with 0.5% of
PEG400 by 4.28%

From the 28 days compressive strength results
the specimen with 1.5% of PEG400 increased
with conventional specimen with 0.5% of
PEG400 by 30%

From the 28 days splitting tensile strength results
the specimen with 1.5% of PEG400 increased
with conventional specimen with 0.5% of
PEG400 by 22%

The flexural behaviour of beam with 1.5% PEG
performed well when compared to the specimen
with 0% PEG.

The ultimate load for beam specimen with 1.5%
PEG was increased by 23.53% when compared
with control specimen.

The ultimate deflection of 1.5% PEG specimen
was increased by 35.48% when compared to
control specimen
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