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ABSTRACT

Self-compacted concrete (SCC) considered as a revolution progress in
concrete technology due to its ability for flowing through forms, fusion with
reinforcement, compact itself by its weight without using vibrators and
economic advantages. This research aims to assess the fresh properties of
SCC and study their effect on its compressive strength using different
grading zones and different fineness modulus (F. M) of fine aggregate. The
fineness modulus used in this study was (2. 73, 2. 82, 2. 9& 3. 12) for
different zones of grading (zone I, zone lI& marginal zone(between zone
I&I1)) according to Iraqi standards (I. Q. S No. 45/1984). Twelve mixes were
prepared, each mix were tested in fresh state with slump, V-Funnel and L-
Box tests, then 72 concrete cubes of (100*100*100( mm for different mixes
were tested for compressive strength after 7 and 28 days of water curing.
Results indicated that the combined effect of fineness modulus and grading
zone were clear on the passing ability and little effect of grading zone on
flow ability and viscosity of fresh SCC properties. Compressive strength
decreases with increasing F. M and no effect of grading zone for F. M higher

than 2. 90.

https://assignbuster.com/combined-effect-of-fineness-modulus-biology-
essay/



Combined effect of fineness modulus biol... - Paper Example Page 3

KEYWORD: fineness modulus, grading zones, self compact
concrete, compressive strength, fresh tests of SCC.

el 7,3 gloliog angnidl Jolnol I uuuall ,ulill
loliasVl asgléog as lall olgadl (9 ocUll
we | asils ablw =l

LS/ g 0dl g ddlo jolall suce e > /gu,o0ll
o>l 09c 9
axidoll awsigll paud/ awsigll adS/ slows axol>
aso Ml l:-

Clawl e lgishla) azmis ailw,3dl bz olsiSi Jlro (09 8,85 po | asils ailw sl juiss

- dLaidVl Lgixilog Lgiss il leamaid leuo,: alaidl 20> M b Ll dlsall M
doglio oo il awl g Lol anls ailw al adall solsxdl puii Il el Ian Coag
pclll plS U jukio dosni Jolsog adlize g i @hblio plasiwl ailw,xl i blal
olS ol 13n (8 pazimall pell plS, 1 dogeill Jolso . ailw | 030 glil 8 Josiuoll
% dilniog]l ab, g, dilnie) dalize 7y Gblialg (12 .359 .82.2 .73.2 .2) jusio
45 p8, 4l ,sll apwlill diolgall §9s (oMol uiblniall Gy gis dilize g, dilnios? pd,
wlogxiy ap bl Ll cuans. gl auls alw,dl go alals 12 juaxi o 1984 diwl
Jolagll « V-Funnel g L-Box (100*100*100) slal wilw > wsSo 72 cuo o5 oy
ol @il ciosl o 285 7 jlacl aslizall wlalsll blramiVl jaxs shzl pig plo

0sSs dplall Al 8 Lol asls ailw,xll g0l ddlaiog dsgeill Jolzol I il bl
go bolaaiVl doglao Jis . azgillly enlall asbils il Joly OlumiVl alls 9 1> ging S
9.2 go wlel Wl dogeill Jolso 830 go gl dilnio il Jise dogeill Jolzo 850 .

https://assignbuster.com/combined-effect-of-fineness-modulus-biology-
essay/



Combined effect of fineness modulus biol... - Paper Example Page 4

INTRODUCTION:

Self compacted concrete can be defined as a concrete that is able to flow
under its own weight and completely fill the formwork, while maintaining
homogeneity even in the presence of congested reinforcement, and then
consolidating without the need for vibrating compaction (Rahman. M, et al
2011). Self-compacted concrete have high workability makes it flow through
dense and complex reinforcement under the effect of its own weight only to
fill the pores and reduce voids and with no need to use vibrators(khayat,
1999),(Tvkista2000) (Raheem 2005), and it has no segregation or bleeding
and no blocking tendency (Dehn 2000),(Rravindrajah2003)This distinguished
properties of fresh (SCC) is due to its components which give it high
workability , by using super plasticizers , and high resistance to segregation
by control the aggregate grading or using fine particle materials such as fly
ash , rice husk ash and blast furnace slag . It can also be regarded as " the
most revolutionary in concrete construction for several decades". Originally
developed to offset a growing shortage of skilled labor, it is now taken up
with enthusiasm across European countries for both site and precast
concrete work. Self- compacted concrete can be used in precast concrete or
in situ concrete or to be mixed in central mixers and transformed by vehicles
or pumped by pumps, three basic characteristics that are required to obtain
SCC are high deformability, restrained flow ability and a high resistance to
segregation. High deformability is related to the capacity of the concrete to
deform and spread freely in order to fill all the space in the formwork. It is
usually a function of the form, size, and quantity of the aggregates and the

friction between the solid particles, which can be reduced by adding a high
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range water-reducing admixture (HRWR) to the mixture. Restrained flow
represents how easily the concrete can flow around obstacles, such as
reinforcement, and is related to the member geometry and the shape of the
formwork. Segregation is usually related to the cohesiveness of thefresh
concrete, which can be enhanced by adding a viscosity-modifying admixture
(VMA) along with a (HRWR) by reducing the free-water content, by increasing
the volume of paste, or by some combination of these
constituents(Venkateswara Rao, et al 2010). The guiding principle behind
self compacting concrete is that the sedimentation velocity of a particle is
inversely proportional to the viscosity of the floating medium in which the
particle exists (Venkateswara, et al 2010), The disadvantages of SCC are:
The production of SCC requires more experience and care than the
conventional vibrated concrete. SCC mixes must be properly designed and
tested to assure compliance with the project specifications. The mixing time
of SCC may be longer than that for conventional vibrated concrete to ensure
homogeneity because the difference in raw materials (Emborg, M 2000)
(Chopin, et al, 2004), SCC is more sensitive to the total water content in the
mix. The effect of changing fineness modulus of fine aggregate on SCC
properties is not clear on hardened concrete, while it is more clear on fresh
concrete, it has been noticed that concrete mixes prepared with 10 mm
maximum size aggregate lead to higher strength about 18%for compressive
strength and the fineness modulus of 3. 1 gives higher results than other
fineness modulus (Ali Hussain, Z. M. 2008). From several trial mixes of SCC it
has been shown that a suitable mix for adequate compressive strength can

be formulated with marginal aggregate of fine/coarse aggregate ratio of 1. 1
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that will satisfy flow ability criteria (Shamsad A, et al 2008). The most
important issue in producing SCC is the providing of sufficient amount of fine
materials, thus increase the viscosity of mortar and thereby decrease the
segregation risk as well as minimize the friction between coarse aggregate
particles and give better flow ability. Increasing fine aggregate content up to
53% by volume of mortar improves the flow ability and decrease its

tendency to segregation (Shakir, A., et al 2009).

2. RESEARCH SIGNIFICANT

This research aims to study the combined effect of varying fineness modulus
F. M (2.73, 2. 82, 2.9 & 3. 12) and gradation zones (zone |, zone Il, marginal
zone (between zone 1&ll)) on fresh properties of SCC and compressive

strength of (100x100x100) mm cubes after 7 &28 days of water curing.

3. MATERIALS

Cement: Ordinary Portland cement manufactured by Taslujah factory
confirms to I. Q. S. NO. 5/1984 was used in this research, the physical and
chemical properties of this cement were listed in tables 1&2. Fine aggregate:
Natural sand from Al_Ukhaider region was used in this research. The specific
gravity of the used sand is 2. 63 with SO3 content 0. 33%. different fineness
modulus with different grading were used, 2. 73(zone |, zone Il , marginal
zone (between zone 1&ll)) , 2. 82(zone I, zone Il , marginal zone (between
zone I&ll)) 2. 9(zone |, zone Il , marginal zone (between zone I&ll))and 3.
12(zone |, zone Il , marginal zone (between zone 1&ll)) . Table (3) show the
grading of fine aggregate used in this research, tables (4, 5&6) shows some

international specifications for grading of fine aggregate. Coarse aggregate:
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Rounded coarse aggregate with maximum size (10) mm used in this
research. Tables (7&8) show the physical properties and grading of coarse
aggregate. Mineral admixtures: silica fume, a by-product from the electrical
arc furnace, was used in this research with 3% by weight of cement. Table
(9) show chemical and physical properties of silica fume. Chemical
admixture: Viscosity modifying agent (VMA) used in this research was
(Glenium 51) with 0. 9 % by weight of cement. This consists of (Carboxylic
Ether polymer) that have long chain which designed to give the mix

rehoplastic properties which is desired in SCC mixes.

4. EXPERIMENTAL PROGRAM

The experimental program was designed to study the role of fineness
modulus and grading zone of fine aggregate on fresh and compressive
strength of SCC. The SCC mixes were designed according to (The European
Guidelines for Self Compacting Concrete 2005). The mix proportion for SCC
mixes were (1: 1. 67: 1. 83) and w/p ratio was 0. 91 by volume. The silica
fume (S. F.) was 3%by weight of cement and the super plasticizer (SP) was 0.
9% by weight of cement. Twelve mixes were poured in 72 cubes of
(100x100x100) mm and were tested after 7&28 days for compressive

strength, the averages of three cubes were taken for each mix.

5. Results and Discussion

S. 1 Properties of fresh SCC
Fresh SCC must confirm the major properties including flow ability, passing

ability and resistance to segregation. Flow ability refer to the ability of SCC to

flow in formwork spaces horizontally and vertically under its own weight only
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and without leaving air entrapped inside or on surface of SCC. Figure (1) and
table (10) shows the results of slump test with different fineness modulus
and grading zones. This figure show that the slump increase with increasing
of fineness modulus because increase of fineness modulus means
decreasing in surface area of fine particles that leads to have more free
water from the mix therefore provides more flow ability, and grading zone
(1) have higher slump than zone (2) . Marginal zone show higher slump
because it has less interfere between particles, this can obviously noticed
with fineness modulus higher than (2. 9). The increasing ratio range is (0. 7-
5) %. According to (The European Guidelines for Self Compacting Concrete
2005), all mixes, except mix (12), have slump flow class SF1 (550-650) mm
which use in housing slab, tunnel lining, piles and some deep foundation. Mix
(12) has slump -flow class SF2 (660-750) mm which can use it in walls and
columns. Same indication can be notice in figure (2) & table (10) which refer
to the results of T500 time with different fineness modulus and grading
zones. This test assesses the flow ability and viscosity of SCC. Figure (2)
indicated that the flow ability time of fresh SCC decreases with increasing of
fineness modulus, marginal zone has less flow ability time due to less
interfere between particles and reduction ratio range is (2-33) %. Figure (3)
& table (10) shows the results of V-Funnel test with different fineness
modulus and grading zones. This test assesses the viscosity of SCC. Results
show that with increase of fineness modulus there is a decreasing in the time
need to flow through the V-Funnel. This may be because of high friction
between coarser particles which decrease the viscosity of SCC, and this

confirm with (Shakir, A., et al 2009). According to (The European Guidelines

https://assignbuster.com/combined-effect-of-fineness-modulus-biology-
essay/



Combined effect of fineness modulus biol... - Paper Example Page 9

for Self Compacting Concrete 2005), all mixes have class VF1 because all
mixes have V-funnel time less than 8 sec. Figure (4) & table (10) refers to
the results of L-Box test for different fineness modulus and grading zones.
This test assesses the passing ability of SCC. Figure (4) indicates that as the
fineness modulus increases the blocking ratio (H2/H1) (passing ability)
decrease due to the friction between the particles that obstruct the flow of
the fresh SCC mix through the reinforcement bars. According to (The
European Guidelines for Self Compacting Concrete 2005), conformity to the
passing ability of fresh SCC, is confirmed if the (H2/H1) equal or greater than
(0. 75), hence mixes with F. M less than (2. 9) show class PA1 while poor
passing ability with F. M equal or greater than (2. 9) for all zones, this may
be due to high coarse particles percent in mixes with high F. M (The

European Guidelines for Self Compacting Concrete 2005).

5. 2 Hardened properties of SCC

Table (11) & figures (5&6) show the results of compressive strength for
hardened SCC. Results show that the compressive strength decreases with
increasing F. M. Interlocking of the aggregate and the hydrated cement
paste is an important factor in the strength of concrete. When F. M increase,
the surface area of fine aggregate bonding with hydrated cement paste, will
decrease this leads to decreasing in compressive strength. But with F. M
equal or higher 2. 9 the coarser particles may be act as crack arresters
(Neville 1995). The effect of grading zone obviously shows when using F. M
(2. 73-2. 82). The compressive strength of zone (2) mixes are higher than

zone (1) and marginal zone mixes with 40% and no effect of grading zone
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with F. M. higher than 2. 9. Relying on the results of this research , using C
and M grading zone of B. S. specification 882: 1992 is suitable for SCC mixes
but dependence (Total limit) only , which has a wide range of F. M varying
from(4. 01) to (1. 15) need more restrictions to dependence it in SCC mixes
because the clear effect of F. M on properties of SCC. ASTM specification
C33-1993, which has F. M varying from (3. 38) to (2. 25), show same
indication . One grading zone may be insufficient to judge the possibility

uses of fine aggregate in SCC mixes.

6. CONCLUSIONS:
1-1t can be possible to produce SCC with satisfied flow ability by using fine

aggregate with F. M (2. 73, 2. 82, 2. 9&3. 12). 2-The flow ability and viscosity
of fresh SCC mixes decreases with the increase of the F. M with little effect of
grading zone3- The passing ability of fresh SCC mixes decreases with the
increase of the F. M and poor passing ability with F. M equal or greater than
2. 9 for all grading. 4- Compressive strength decreases with increasing F. M
and higher compressive strength show with zone (2) and no effect of grading
zone for F. M higher than 2. 9. 5- B. S and ASTM specification, concerning
with fine aggregate grading, needs more restrictions to dependence of them

on SCC mixes.
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