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ABSTRACT

The current study is concerning with the effect of adding (VSW 2016) to the concrete properties for
both fresh and hardened states, concerning of maximizing the benefits from the vinasse liquid, which is
produced in Egyptian Sugar & Integrated Industries Company (ESIIC). This is due to the fact that
vinasse is by a-product from fermentation and distillation of the Molasses liquid which is the sugar
industry product. Vinasse liquid is a secondary product of sugar industry. It consists of mixture from
water, organic material and inorganic slats. Some pre-experiments have been carried out on the (VSW
2016) liquid as a plasticizer for mixtures of cements. It was proved from primary results that the (VSW
2016) solution has improved the consistency characteristics and compressive strength of concrete. These
results are considered promising results for cement mixtures in general and encouraged continuing the
detailed studies to assure the efficient use of (VSW 2016) addition in different applications of building
and housing works. Therefore, the main purpose of this research is to study experimentally the
mechanism effect of suggested admixture (VSW 2016) on concrete characteristics.

1. Introduction

Molasses is by a-product of sugar industry, which uses cane sugar or beet sugar.
Vinasse liquid is a secondary product from the processes of distillation and fermentation of
molasses liquid which consider an integrated industries to produce Ethyl Alcohol , dry
yeast and Acetone, whether cane sugar molasses or beet sugar molasses . The use of
vinasse in the application of concrete is unavailable in open literature. A research was done
to study the effect of diluted vinasse (7—12 %) on concrete mixing in fresh and hardened
phase [1] .The results showed a clear increase in compression strength and tensile strengths
(splitting strength, flexural strength) compared to the mixing control. Usage of molasses in
concrete as a water reducing and retarding admixture [2, 3] was emphasizes and
comparison is made between molasses with 40% purity grade and Lignsulphonate with
respect to improvements in properties of concrete and the results are: Usage of molasses as
a plasticizer in concrete is satisfying the American Society for Testing and Materials
(ASTM C494-98) stand for water reduction criteria and can be used as a type D and by
reducing the dosage it can be used as type A. But usage of Lighosulphonate and molasses
based plasticizer causes the reduction of the coefficient of capillary due to increase in
setting times as well as decrease in W/C ratio, but molasses are more effective on reducing
of capillary coefficient than Lignosulphonate.
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The previous researches handling the use of sugar, sugar cane juice, jaggery and
molasses from sugar cane or sugar beet on physical and mechanical properties of cement
paste and concrete. Because sugar, carbohydrate derivatives and some salts exhibit
retarding action and plasticizing properties in concrete [4, 5]. Chemical admixtures
improved the concrete workability and reduced the total amount of mixing water needed to
compensate for slump loss. The reduction in mixing water was a function of the admixture
dosage; the higher the dosage, the higher the reduction in the mixing water [6]. Super
plasticizers, also known as plasticizers, include water — reducing admixtures compared to
what is commonly referred to as a "water reducer " or " mid- range water reducer ", super
plasticizers are" high — rang water reducers". High range water reducers admixtures that
allow large water reduction or greater flow ability (as defined by the manufacturers,
concrete suppliers and industry standards) without substantially slowing set time or
increasing air entrainment. Each type of super plasticizer has defined ranges for the
required quantities of concrete mix ingredients, along with the corresponding effects.
Sherif A.M. Khafaga [7] found that all types of chemical admixture used are effective in
increasing the initial slump and reducing the rate of slump loss. However, high — range and
retarding admixture (type G) gives the most effecting performance in the 30 minutes after
casting, while, the retarding admixture (type B) gives better performance beyond first 30
minutes. Collepardi M. [8] studied the placing characteristics of concrete can be enhanced
by using plasticizing and super plasticizing admixtures without any change in the water
cement ratio with respect to the plain mixture. As it was found for super plasticizing
admixtures, the polymer adsorption, rather than the electrostatic repulsion, is responsible
for the dispersion of large agglomerates of cement particles into smaller ones, which
results in a remarkable the fluidity of cement mixes. A.Megahed et al [9] studied effect of
super plasticizers on concrete characteristics. Modern production of high concrete is
closely connected with wide using of different types of chemical traditional admixture,
which in small doses allow obtaining the required physical and technical properties of
concrete. Using type F and type G admixtures had a positive effect on the concrete
properties for all concrete mixes contain blended cements; it had negative effect on the air
content for mixes [10]. Ravi Kumar et al [11] showed that coal bottom ash absorb less
water up to mix with (0.01 % sugar cane molasses and 20 % age of coal bottom ash) and
water absorption increase afterward. Sugar cane molasses contribute significantly in initial
setting time and water absorption. M.Dheenadhayalan et al [12] conclude that sugar cane
juice (SCJ) retarded the setting time of concrete. The workability, compressive strength
and tensile strength of the concrete initially decreased the content of (SCJ) was increased
at an optimum (SCJ) content 5 %. Amaziah et al [13] observed that 1- (SCJ) retarded the
setting time and workability was reduced by the addition of (SCJ). 2- Compressive
strength of the concrete initially decreased as the content of (SCJ) increased, at an
optimum (SCJ) content 10 %, the compressive strength started to increase as the (SCJ) was
increased but reduction occur due to partial replacement of water with (SCJ).

2. Experimental work
2.1. Techniques of preparing and producing the suggested admixture [VSW2016] liquid

The experimental technique for preparing and producing the suggested admixture
[VSW2016] liquid was carried out by adding the concentrated vinasse [35%] to Sodium
Naphatalene Formaldehyde (SNF) and mixed them with mechanical mixer, then added the
mixer to pure water and mix them with mechanical mixer, then add Miargal V6 and mix
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them until obtaining homogenous solution (VSW2016). Then, the compositions of
components of (VSW2016) are the following:-

1-Addition of concentrated vinasse liquid (35 %) which produced at (ESIIC) add with
(20 %) from total admixture mix which used at the current study. Table no. 1 shows
the results of chemical analysis of concentrated vinasse (35%)

2 - Sodium Naphatalene Formaldehyde (SNF) liquid (40 %) which produced at coke
company or at straa company (one of Al kharafi companies group at sity of 10
Ramadan) add with 28% from total admixture mix. Table no.2 shows the results of
chemical analysis of Sodium Naphatalene Formaldehyde (SNF).

3- Pure water at 51.8 % 4- Miargal V6 which produced at somral Company add
with 0.2 % from total admixture mix to stop action of Bacteria. From the above trails
the correlation of components of the proposed Admixture [VSW2016] by weight
from the solid particles are shown in table no. 3. Table no.4 shows the results of
chemical analysis of suggested admixture (VSW2016).

Table 1.
Chemical analysis of concentrated vinasse (35 %)

Parameter Value Parameter Value
Density (gm/cm®) 1.135 Ash % gm 6.68
PH 5.00 at 23 °C P,Os gm 0.219
Solid past % gm 35.13 C,Ogm 1.44
Nitrogen % gm 0.83 MO 0.58
Protein % gm 5.18 Chloride (C1) 2.08
Total sugar % gm 5.48
Table 2.
Chemical analysis of Sodium Naphatalene Formaldehyde (SNF)
Parameter Value Parameter Value
Solid content (% wt) 92.0-94.0 lonic nature Anigic
5 -
Sulphate conte_rzlt (% wt) 500-7.00 Solubility Soluble in hard &
(as S0,) soft water
Bulk density (gm/cm?®) 0.65 Appearance Light brown powder
Chloride (ppm) as Cl 650 max PH of 10 % solution 7.00-9.00
Table 3.
Correlation of components of the suggested admixture (VSW2016)
Type of Components of the admixture%by weight Correlation of
admixture components
1- Concentrate vinasse 35 % (By a- product from
. . SN - 20 %
distillery factories)brown liquid solution
VSW2016
(suggested) 2- Sodium Naphatalene Formaldehyde 28 %
3- Pure water 51.8 %
4- Mirgal v6 0.2%
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Table 4.
Chemical suggested admixture [VSW2016] (Tested by Analytical Chemistry Unit —
ACAL Assiut University)

Parameter Value Parameter Value
P.H 8.20at23 °C Total sugar 0.49 %( wt /wt)
Sulfate 7.75 % (wt/wt) Chloride 0.8 % (wt/wt)

2.2. Concrete

The tested specimens were casted using three batches of normal strength concrete
(NSC) .The physical and mechanical properties of the material contents used to form the
batches are discussed in this section.

2.2.1. Fine aggregate (sand)

Clean and round fine aggregate was used. The sand was washed and dried in open area
before use. The sand grading was maintained by using sieves according to ECP (Egyptian
Code of Practice No 203, 2001). Very fine material was excluded from the mixture by
using fine sieves. Fig 1 shows sand sieve analysis.

2.2.2. Course aggregate (gravel)

Round well- graded and clean gravel was used in the mixture with maximum nominal
size 37.5 mm. The gravel was found more suitable to be used as coarse aggregates. It has a
rougher texture and its surface is irregular. The gravel was washed using potable water to
ensure the removal of dust or impurities that might exist. Fig no. 2 shows gravel sieve
analysis. The characteristics of used aggregate are shown in table no.5

Table 5.
Physical, mechanical and chemical properties of used aggregate.

Property Gravel Sand
Volume weight (t/m3) 1.63 1.66
Specific gravity 2.5 2.50
Fineness modulus 6.55 2.51
Void % 34.8 33.6
Los Angeles 21.4
Maximum nominal size (mm) 37.5
% of Chloride ions content (Cl) 0.008 % 0.0514
% of Sulfate ions content (So3) 0.0145 0.155
P.H 7.8 1.7
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Fig. 1. Sand sieve analysis.
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Fig. 2. Gravel sieve analysis

2.2.3. Cement

Ordinary Portland cement (Assiut cement) was used throughout the program for making
concrete. The fineness degree, initial and final setting times and the mortar compressive
strength were measured according to Egyptian Code of Practice (ECP 203-2007). The test
results of the cement sample are shown in table no.6

Table 6.
Test results of ordinary Portland cement (Assiut cement).
Parameter Value ESS no.203-2007
% of Retained on Sieve No. 170 4.7 >/10
Initial setting times (min) 73 > 45 minutes
Final setting times (min) 217 <10 hours2
Mortar compressive Strength (MPa) 3 days 19.55 > 18 N/mm2
7 days 29.14 > 27 N/mm
Soundness (le chotelier) 1 mm <10 mm
Specific gravity 3.15

2.2.4. Water
Potable water was used in the mixes. Chemical analysis of such water showed that it
was suitable for the used cement to allow for full hydration.

3. Test results and discussion
3.1. Mix design

The mixes used to cast the specimens were developed by batching in C.R.L (Concrete
Research Laboratory) at Assiut University. The details of the different mixes are as follows:-

3.1.1. Normal strength concrete

In this experimental study, three different normal — strength concrete mixes were used.
Trial mixes were conducted to reach the target cubic compressive strength of 20, 30 and 35
MPa after 28 days. Table no.7shows mix proportion by weight of the quantities needed for
one cubic meter of concrete to achieve the target cubic compressive strength used
[VSW2016] additive. Table no.8 shows mix proportion by weight of the quantities needed
for one cubic meter of concrete to achieve the target cubic compressive strength used
Addcrete BVS additive
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Table 7.
Concrete mixtures detailed used [VSW2016] additive

Composition of concrete mixture
Typeic dl:;zir)t(:ﬁj nrteage of [VSW2016] Water Gravel Sand Cement
Liter/m3 Liter/m3 Kg/m3 Kg/m3 Kg/m3
Control mix (¢) | = ----- 175
1.5%[VSW2016] 4.5 153
2.0%[VSW2016] 6.0 145 1265 645 300
2.5%[VSW2016] 7.5 138
Control mix(¢) | = ----- 180
1.5%[VSW2016] 5.25 150
2.0%[VSW2016] 7.0 142 1256 635 350
2.5%[VSW2016] 8.75 135
Control mix(¢) | = ----- 190
1.5%[VSW2016] 6.0 145
2 0%[VSW2016] 8.0 140 1216 615 400
2.5%[VSW2016] 10.0 132
Table 8.

Concrete mixtures detailed used Addcrete BVS additive

Tvoe& Percentage of Composition of concrete mixture
w admixture g Addcrete BVS Water Gravel Sand Cement
Liter/m3 Liter/m3 Kg/m?3 Kg/m? Kg/m?
Control mix(¢) | ---- 180
1.5%[Addcrete BVS] 5.25 150
2.0%[ Addcrete BVS] 7.0 142 1256 635 350
2.5%][ Addcrete BVS] 8.75 135

3.2. Mixing, Casting and Curing

At first the concrete mixture components has been measured by weight and the
(VSW2016) addition has been mixed with mixing water in percentage of cement, and the
mixing processes is being followed:

Large aggregate has been mixed with sand in a drum mixer for about two minutes, then cement
has been added and the mixer is kept in rotation until reaching a reasonable degree of homogeneity,
then the mixing water be added [for control mixture] or (VSWZ2016) and water mixing [for
(VSW2016) mixtures] during the mixer rotation with continues mixing for about four minutes

After finishing of mixing processes, the fresh concrete tests are started, at the same time the
hardened concrete tests are stated after different times of curing in water by using clean
(15%15x15 cm) cube steel forms, clean (10x10x50 cm) beam steel forms and clean 15 cm
diameter x30 cm length cylinder steel forms cast from each concrete batch. The concrete
cubes, cylinders and beams were tested. Compressive strength, indirect tensile strength
(splitting - flexural) was taken as the average of three specimens of cubes, cylinders and beams.

All mixtures achieve a plastic consistency, the slump value is kept in the range of [100-
120] mm which it's suitable for most applications of reinforcement concrete. Due to the
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practical results of measuring , the percentage of ( water / cement ) has been determined
for control mixtures equal ( 0.58 , 0.51, 0.48 ) , for cement contained [ 300 , 350 , 400 ]
kg/m? in series . In terms of mixtures contains (VSW2016) addition, the water quantity for
mixing is lowered in comparison with the control mixtures as the slump value is kept as
basic for comparing the effect of (VSW2016) addition on the performance of concrete
mixtures. After finishing of mixing processes, the fresh concrete tests are started, at the
same time the special samples has been poured with the test of mechanical, physical
properties and durability test.

A detailed study has been carried out to show the [VSW2016] addition effect on the
concrete mixture in three different inclusions from cement [300 & 350 & 400 kg \ m3] to
produce several grades of concrete covers a wide range of applications.

For each concrete mixture [for every cement inclusion] the [VSW2016] addition has
been added in three different inclusions from cement weight and they are:-

- [1.5%, 2.0 %, 2.5%] and thus a concrete mixtures have been poured for every cement
inclusion. Three of them include [VSW2016] addition and the fourth is a mixture for
control without [VSW2016] addition for the purpose of comparing the effect of
using [VSW2016] on the concrete mixtures. Also we use commercial admixture like
Addcrete BVS which produced by Chemicals for Modern Building ( CMB ) ,where
used as a liquid that water reducing high range and retarding according to ESS 1899-
1/2006 to compare the effect of using [VSW2016] on the concrete mixtures with
the effect of addcrete BVS.

- Casting of 18 concrete mixtures for every mixture and the basic properties has been
measured on the fresh state and some of the mechanical and physical properties on the
hardened state and also some of the durability properties have been measured after the
concrete is reaching enough resistance at the age about 28 days. About 291 cubes, 180
beams and 180 cylinders were casted and tested according to the following:-

3.3. Tests

3.3.1. Basic properties at the fresh state
A fresh concrete test has been performed in parallel to determine some of the basic
properties and it is following:

- The consistency by slump test (ESS 1988-1658)

- The setting time for initial and finally (ECP 203-2007)

- The air entraining by pressure method (ECP 203-2007) to determine the air entraining
which is trapped and inside the concrete except the air content inside partials
aggregate voids which determine by other methods.

3.3.2. Mechanical and physical properties at the hardening state
Tests made to determine:

1- Compressive strength: at ages 7, 28, 90 and180 days

2- Indirect tensile strength:

- Splitting strength in terms of the specification requirement (ESS1899-2006/1) at ages
28, 90 and 180 days.

- Flexural strength a (criterion of flexural rupture): in terms of the specification
requirement (ESS1899-2006/1) at ages 28, 90 and 180 days
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3- Drying Shrinkage (ESS1899-2006/1): It's a kind of volumetric changes accompanied with
losing water from cementric medium after curing in water for 28 days, and then the
specimens should get out the curing basing and left to the dried in the laboratory atmosphere.

3.3.3. Durability properties
Tests made to determine:

1- Permeability of liquids and depth of water penetration.

2- Deterioration of compressive strength as a result for exposing to solution [10%
Sodium Sulphate Na,SO,4]

3- Deterioration of surface scaling and change of concrete colour a result for exposing
to solution [10% Sodium Sulphate Na,SQO4].

4- Diffraction X-ray test [XRD], on some mixtures to study the mineral composition
and to make sure that Ettringite which already being formed

3.3.4. Chemical characteristics
Tests made to determine:

1- Chemical analysis for (VSW2016) addition.
2- After crushing specimens of cubes which exposed to solution [10% Na,SO,4] at 6
months age, the chemical tests will made to determine chloride and suplate content

3.4. Fresh concrete test results

Table no. 9contains the results of tests for the concrete mixtures on the fresh state, heir
the most important conclusion and evidence

3.4.1. Consistency

Consistency by slump test method a comparison is made to show the effect of
(VSW2016) addition in terms of lowering the quantity of mixing water with respect to
control mixture. Table no.9shows that reducing on the water quantity of mixing about 12.57
% to 21.10 % at cement content 300 kg/m®. It also reaches the value from 16.7 % to 25 % at
cement content 350 kg/m?® and from 23.7 % to 30.5 % at cement content 400 kg/m”.

According to (ESS 1988-1658) the minimum water reduction is 12 % in comparison
with the control mixture. Table no. 10 shows that reducing that water quantity of mixing
about 16.7 to 25 % at cement content 350 kg/m® using addcrete BVS

3.4.2. Setting times (initial and finally)
According to the requirements of the (ESS1899-2006/1) in terms of water reducing,
high range and retarding:

-Initial primary time > control mix + 1:30 (hour: min) (ESS 1899-1/2006)
-Finally setting time < control mix + 6:00 (hour: min) ESS 1899-1/2006

From the result tables n0.9& no.10, it is clear that all mixtures for both (VSW 2016)
and addcrete BVS accordance with ESS1899 — 1/2006, at all (VSW2016) percentages at
all cement contents

3.4.3. Air—entraining

According to the Egyptian standardization specification (ESS 1899 — 1/ 2006) in terms
of the additives which_delaying the hardening / water reducing and also the additives
delaying the hardening / high water reducing, air-entraining for test mixture reducing
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which contain (VSW2016) < 2.0 % in volume more than the control mixture. From the
results in tables n0.9& no. 10, it is clear that the results of setting times (initial — final) and
air entraining for all mixtures in both (VSW 2016) addition and addcrete BVS addition
accordance of specification requirements.

Table 9.
Test results of concrete mixtures of (VSW 2016) addition at fresh state
. Air 57 Setti i h - 1 Cemernt I
Tvpe & entraining % Water etting time ( hour : minute ) Limits
Percentage of i reduction E:SEIR
admixture Result | Diff. % Initial | Diff. | Final | Diff. | kgm? ES51899-2006/1
Control mix (c) - e 5:50 -— 7:50 —
1.5 % [VSW2016] - - 12.57 T35 | 145 | 10:40 | 2:50
20%[VSW2016] | — | — | 1710 | 820 | 230 | 1225 | 435 | % _ g
For mixes containing
2.5 % [VSW2016] - — 21.10 11:10 | 5:20 | 13:30 | 540 addition
“Water reduction:
. 2 —_— | 305 —_— ol —_
Control mix (c) 2.0 305 720 12 % atleast
1.5 % [VSW2016] 22 +0.2 16.7 7100 | 2:05 | 935 | 2:15 350 Setting times: Diff.
20%[VSW2016] | 21 [+01| 211 730 | 225 | 905 | 145 abut controlmix:
-Initial setting
2.5 % [VSW2016] 18 -02 250 8:30 | 345 | 1045 | 3:25 At Least1-30
Control mix () | — —_ | — 510 | — | 700 | — -Final setting
Not more 6:00 later
1.5 % [VSW2016] - — 237 6:20 | 1:10 | 855 | 1:55 -Air entraining
400 | 2% by volume about
2.0 % [VSW2016] | —— — 263 720 | 2:10 | 10:40 | 3:40 control mix
2.3 % [VSW2016] - - 303 9:00 | 3:30 | 12:10 | 5:10
Table 10.
Test results of concrete mixtures of (Addcrete BVS) addition at fresh state
Type & Alr enot::’aining \l’atelr Setting time ( hour : minute ) CC:::::: Timits
Percentage of L reduction _ : : : o ESS1899.2006/1
admixture Result | Diff. % Initial | Diff. | Final | Diff. g I
Control mix (c} 2.0 — 3-05 — 7-20 _ For mixes contzining
addition

-Water raduction:
12 % at least
1.5%[Addarete BVS] | 2.8 | +08 16.7 830 | 325 | 1033 | 3:13 Setting fimes: Diff
_ zbout control mix:
350 | mmitial setting

At Least 1:30

L 2 2 2 - -35 42 | 499
2.0% [Addcrete BVS] 32 +1.2 211 9:00 | 355 | 1142 | 422 Final setting
Mot motre 6:00 later
-Ai.r_ entraming
25%[Adderete BVS] | 38 | +1.8 | 250 | 915 | 410 | 12:45 | 525 <2% by vohme zbout
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3.5. Hardened concrete test results

3.5.1 Compressive strength

Table 11 contains the results of test for compressive strength for all mixtures with
(VSW2016) additive at ages 7 days & 28 days. Figures no. 3, 4 show the results of
compressive strength for age 7 days &28 days. In general it was noticed that the values of
compressive strength increase with (VSW2016) addition increases up to 2.5 % for all
cement contents according to (ESS 1988 — 1685) [ water reducing high rang and retarding] ,
the increase percentages after 7 days & 28 days excess 115 % &110 % respectively . All
admixture percentages at all cement contents corresponding with the specification
requirements. It’s that, there is an economy in cement content at least 15 % at mixtures with
(VSW2016) addition compare with control mix. Table no. 12 contains the results of test for
compressive strength for mixture with 350 kg/m®, using Addcrete BVS additive at age 7 days
& 28 days. Figures no. 5, 6 shows the results of compressive strength for age 7 days &28
days for mixture with 350 kg/m?, using Addcrete BVS and (VSW?2016). It was also noticed
that the values of Compressive strength for mixture with 350 kg/m?, using Addcrete BVS
additive achieved early resistance at 7 days values higher than the using (VSW2016) additive
.But achieved compressive strength at 28 days lower that the using (VSW2016) additive.

Table 11.
Results of compressive strength and drying shrinkage using (VSW2016)

; . _ Compressive strength (£) kg/em® | drying shrinkape % Cement Limits
Type '& Pf‘r._entagh r—  — content ES51854-
of (VSW2016) CIVET C28VSWY Drvine ce 12006
cement weight fzr foome | Fous | fosent | shrmkase® | kepy
Control mix (0) 16134 100 574 100 Formies
13 % [VSW2016] 43 137 120 121 oo | coutsinmg
30 % [VSW2016 3337 EW 3313 121 addition
23 % [Vewa0l6 7761 168 3307 132 Comp. stre.
Control mix (c) 170.40 100 175 100 5] '111“'* 5313‘ least
135 % (Ve W2016 2364 EE] 3377 103 27 50 |e 3""1 s
20 % [VEW2016 2143 161 EFEN 108 3 ? E";‘;“ SEP )
73 % [VSW2016 3242 190 3008 133 33 T >
Conmolmix(0) | 2393 00 | 35340 | 100 o e 110%
135 % (Vw2016 3053 1268 | 3930 111 200 | then control
2.0% [VSW2016 316.7 132 140 117 mix (ESS )
75 % [Vawa016 318.0 EE] 416.5 18
Table 12.

Results of compressive strength and drying shrinkage for mixture with 350 kg/m® using
Addcrete BVS additive.

- 2 - - 0
Type & Percentage of Compressive strength (f.) kg/cm®, drying shrinkage % Cement
Adcrete BVS / cement Drying content
H 3
weight fer fer@vs) Fess feosvs) shrinkage kg/m
/ fc7(c)% fc28(c)% %
Control mix (c) 170.49 100 317.5 100 -2
1.5 % [Addcrete BVS ] 294.3 173 322.1 101 -2.4 350
2.0 % [Addcrete BVS ] 311.4 183 335.2 106 -2.6
2.5 % [Addcrete BVS ] 331.7 195 355.5 112 -2.8
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Fig. 3. Compressive strength at 7 days using (VSW2016).
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Fig. 4. Compressive strength at 28 days using (VSW2016).

Fig. 5. Compressive strength at 7 days using BVS, (VSW2016) with

C.C. 350 kg/m®.
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Fig. 6. Compressive strength at 28 days using BVS, (VSW2016) with 350 kg/m®.
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3.5.2 Drying shrinkage

Tables no. 11 & 12 shows the results of drying shrinkage for both of (VSW2016) and
addcrete BVS. Fig. no. 7 shows the results of drying shrinkage for both of using (VSW
2016) and addcrete BVS at cement content 350 kg/m® , it is noticed that both of
(VSW2016) and addcrete BVS reduce drying shrinkage. But the (VSW2016) is the better.

125

120

115

110

105

—+— Addcrete BVS

100
——VSW2016

fCZE/ f:ZE(:) %

95

90
0 05 1 15 2 25 3

[Addcrete BVS & VSW2016] %

Fig. 7. Drying shrinkage using BVS, (VSW2016) with 350 kg/m®,

3.5.3. Indirect Tensile Strength

3.5.3.1. Splitting strength

It is one of the types of the tension strength for concrete; it is used in evaluation of the
shear strength of concrete. Table no.13 shows the results of tests for indirect tensile
resistance for mixtures at age 28 days and fig no.8 shows the results at age 28 days. It is
clear that the result of splitting strength follows the results of tests for compressive strength
from increasing trend. In general the [VSW2016] addition has caused a noticeable
improvement in the results of the indirect tensile strength in comparison with control
mixtures for all cement contents. Table no. 14 shows the results at age 28 day using
addcrete BVS at cement content 350 kg/m®and the results are approximately similar.

3.5.3.2. Flexural strength

Flexural strength is the ability of element from ordinary concrete to resist the failure by
flexural or the strength of cracks for reinforcement concrete elements. Table no.13 shows the
results of tests for flexural strength of all mixtures at age 28 day. Fig no.8 shows the results at
age 28 day. It is clear that the effect of [VSW2016] addition on the flexural strength is
approximately similar to it is effect on compressive strength from increasing trend. Table no.
14 shows the results at age 28 day using addcrete BVS at cement content 350 kg/m®.

—m—cement content 300 kg/m3
cement content 350 kg/m3

——cemen t content 400 kg/m3

f&plZO(VSW)I fs|:|l(t:) %

0 0.5 1 15 2 25 3
(VSW2016)%

Fig. 8. Splitting tensile strength using (VSW2016).
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Table 13.
Indirect tensile strengths tests at 28 days using (VSW2016) additon
Indirect of tensile strength kg/cm®
Type & Cement
Percentage of content -
(szzogs) / c.c) Splitting strength fy, kg/cm? Flexural strength f, kg/cm?
cement weight | kg/m®
foois fsprzsevswy/ | feasrvsw) f0g fersvswy | Foasevsw) /
’ fspiom I fspi2s ferasiey feros
Control mix (c) 24.74 100 104 [39.6] 100 6.5
1.5%
[VSW2016] 28.90 117 10.8 47.0 119 6.64
2.0% 300
[VSW2016] 29.20 118 11.0 51.0 129 6.3
25 % 29.90 121 114 55.0 139 6.16
[VSW2016] : : : .
Control mix (c) 27.04 100 117 [423] 100 751
1.5%
[VSW2016] 28.90 107 11.33 | 494 116 6.63
2.0% 350
[VSW2016] 29.60 110 11.6 54.3 128 6.33
2% 31.40 116 12.44 57.0 134 6.86
[VSW2016] - : : .
Control mix (c) 27.60 100 128 | 485 100 7.29
15%
[VSW2016] 29.30 106 13.4 50.4 104 7.8
2.0% 400
[VSW2016] 31.10 113 13.3 55.1 114 7.51
oo 31.90 116 13.0 | 574 118 7.26
[VSW2016] - : : .
Table 14.

Indirect tensile strengths tests at 28 days using addcrete BVS with (c.c) 350kg/m®

Indirect of tensile strength kg/cm?
Tvoe & P f Cement _ . .
ype & Percentage 0 content |  Splitting strength fg, kg/cm Flexural strength f, kg/cm
addcrete BVS / cement (c.0)
weight kg/'mg
f fspIZB(BVS)/ fczs(BVS) / f fCrZB(BVS)/ fczs(Bvs /
spl28 fspl(c)% 1:spI28 cre8 fcr28(c)% fcr28
Control mix (c) 27.04 100 13.21 | 42.3 100 7.51
1.5 % [Addcrete BVS ] 350 28.60 106 11.26 | 52.2 124 6.17
2.0 % [Addcrete BVS ] 29.20 108 1148 | 57.8 137 5.8
2.5 % [Addcrete BVS ] 30.10 113 11.81 | 61.7 146 5.76
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Fig. 10. Splitting tensile strength using (addcrete BVS) with (c.c) 350kg/m®
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Fig. 11. Flexural of tensile strength using (addcrete BVS) with (c.c) 350 kg/m®

4. Conclusions

The current study is concerning with the effect of adding [VSW2016] to the concrete
properties for both fresh and hardened states, concerning of maximizing the benefits from the
vinasse liquid, which is produced in ESIIC, this due to the fact that vinasse is by a-product
from fermentation and distillation of the molasses liquid which is a sugar industry product .

The current research focused on the using of concentrated vinasse (35 %) as a concrete
super plasticizer admixture, this is by add and mix it with Sodium Naphthalene
Formaldehyde, water and mirgal V6 to make [VSW2016]addition . The experimental
work has been carried out by casting and testing of concrete mixtures in three different
cement contents [300,350, 400 kg/m®] to produce some arrangements covering a wide
range of applications, also the [VSW2016] addition has been added in three different
percentages (1.5 %, 2 %, 2.5 %) from cement weight in order to compare the effect of
[VSW2016] addition on the concrete mixtures and specify some of basic properties in both
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fresh and hardened states. Also using commercial admixture like addcrete BVS at cement
content 350 kg/m® to compare with the effect of (VSW 2016). Accordance with ESS1899-
1/ 2006 the test results indicated till the age 28 days as the following:

1-[VSW2016] addition has achieved that reducing of the mixture water content with the
plastic concrete consistency , the water reduce from 12.57 9% to 21.1 % at cement
content 300 kg/m® , from16.7 % to 21.1 % at cement content 350 kg/m® and from 23.7
% t030.5 % at cement content 400 kg/m®. 1t’s clear from these results the efficient of
[VSW2016] addition in improving the concrete consistency and increases workability,
and the results accordance with specification requirements. Also using addcrete BVS
addition accordance with ESS1899-1/ 2006 in terms of water reducing.

2- The [VSW2016] addition achieves a noticeable delay in the initial and finally setting
times at all mixtures associated with specification requirements. Also using addcrete
BVS addition with cement content 350 kg/m? achieves a noticeable delay in the initial
and finally setting times at all mixtures associated with specification requirements.

3- Air — entraining for test mixtures which contain both of [VSW2016] addition and addcrete
BVS addition with cement content 350 kg/m? achieves the specification requirements.

4-Compressive strength for concrete improves by using [VSW2016] addition as a direct
result for reducing of mixing water content and the maximum increasing in
compressive strength has been achieved at 2.5 % from cement content at all
mixtures with cement contents 300, 350, 400 kg/m3. Also for test mixtures which
contain addcrete BVS addition with cement content 350 kg/m3, the maximum
increasing in compressive strength has been achieved at 2.5 % from cement content.
There is an economy in cement content at least 15 % at mixtures with (VSW2016)
addition compare with control mix.

5-The effect of [VSW2016] addition on the results of indirect tensile strengths
(splitting, flexural) are approximately similar with effect on compressive strength
from increasing trend. Also for test mixtures which contain addcrete BVS addition
are approximately similar with effect on compressive strength from increasing trend.

6- The (VSW2016) addition reduce drying shrinkage as a direct result for reducing of
mixing water content and delay setting time at cement content 350 kg/m°. Also addcrete
BVS addition reduce drying shrinkage but with little degree than (VSW 2016) addition.

7- It is noticed clearly that all results of fresh and hardened concrete mixtures using
(VSW 2016) addition are better than using addcrete BVS addition.

Therefore the optimum dose of the suggested admixture [VSW2016] addition at which
maximum values of compressive and indirect tensile (splitting and Flexural) strengths of
concrete specimens at hardened concrete, is determined and equals 2.5 % from cement
content and accordance with specification requirements.
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