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Fig. 2. Fine Aggregate grading curves
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Sievesize  Rough FA  Moderate FA Fine FA

4 4.40 0.0 0.0

8 18.8 4 0.0
16 26 30 15
30 26 30 25
50 18.8 24 30
100 4 12 30
F.M 3.44 2.9 2.25

Table 2. Remain percentage weights on sieves for different
Fine Aggregate
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Rough CA

— = = Moderate CA

— - — - Rough CA with 5% filler 2.36 mm
min limit of ASTM-C33

------------- Max limit of ASTM-C33

N
o
I

Cumulative Passing percentage (%)
(2]
o

1.0 10.0 100.0
Sieve size (mm)
Fig. 1. Coarse aggregate grading curves
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Sieves Rough Moderate ~ Coarse Aggregate
tvpe coarse coarse with 5% Filler
yp Agg. Agg. size of 2.36 mm
1/2" 44.66 40 50
3/8" 36.67 30 35
#4 16.67 20 10
#8 0.0 10 5

Table 1. Remain percentage weights on sieves for different
types of grading coarse aggregate
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. . Blaine Free Insoluble .
Vicat(min) (cm2/gr) Cao Residue SO3 L.O.l Al203 Fe203 CaO MgO Sio2
135-255 3384 0.62 0.28 2.01 0.57 4,98 4.02 64.18 2.74% 21.36

Table 3. Chemical and physical properties of portland cement type 1
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Standard level Chemical Short sign
[24] combination
Polycarboxilate
Type-F ether reformed co- SP-T.F-Ether
polymer
Polycarboxilate
Type-G Acid reformed co- SP-T.G-Acid
polymer
Reformed sodium
SP-T.F-
Type-F naphthalene Solfonate

solfonate

Table 4. Physical, chemical and standard level of
Superplasticizer used in tests
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Specific Blaine SO Al2 Fe2 Ca Mg SiO
density  (m2/kg) 3 03 03 0 0 2
222 34000 13 09 0.1 1 0.5 2/(2

Table 5. Chemical and physical analysis of micro silica
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Fig. 3. Evacuation, Slump test and Molding of fresh concrete
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Filler

Filler

. CA FA remainson  remains on Binder MS SP. Water Slump
Groups  Mix names (kg/m3) (kg/m3)  sieveno.16  sieve no. 30 ((Ic(:&'\nqg B(:]f dg];) (_(F’g’pc;:ig:jd(%;l (kg/m3) (cm)
(kg/m3) (kg/m3)
C360.0PC____ 1100 852.6 - 50 360 - P10-3R- 1% 9% 19
C3605MS 1100 852.6 - 50 360 5% P10-3R-1.15% 90 18
It Tcaso7ms 1100 852.6 - 50 360 7% P10-3R-1.15% 90 15
C360-12MS 1100 852.6 - 50 360 12%  P10-3R-L15% 90 11
C4100PC 1060 893 - 50 410 - PI03R-117% 103 16
Jg _CA105MS 1060 803 - 50 410 5% P10-3R-1.17 103 155
C410-7MS 1060 893 - 50 410 7% PI03R117% 103 12
C410-12MS 1060 893 - 50 410 12%  PLO3R-117% 103 85
c3rs 1060 893 50 50 375 5% PION-122%  93.75 9
3rd C400 1060 803 50 50 400 5% P10N-1.24% 100 95
C425 1060 893 50 50 425 5% PION-1.29%  106.25 9
RCAFFA 1025 928 - 50 410 5% P1ON-1.15% 103 18
MCA-RFA 1025 928 - 50 410 5% P10N-2.3% 103 105
4th N T 928 - 50 410 5% PLON-2.7% 103 225
JomEe 102 928 . 50 410 5% P1ON-1.63% 103 175
ST 1070 883 50 50 410 5% PL0-3R-1.15% 103 11
5th SE;E‘ 1070 883 50 50 410 5% P10N-1.24% 103 16
SPTF-
sophonate 1070 883 50 50 410 5% M20-2.7% 103 225
No-Filler 1026 810 - - 410 5% M20-1.09% 103 22
o Add-Filler 1026 810 100 100 410 5% M20-1.1% 103 205

Table 6. Mix designs, materials content and fresh properties according to ACI
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. - Coarse Aggregate - Fine Aggregate .
Mix design name groups Type of grading groups Type of grading
R.CA-F.FA R.CA Rough F-FA Fine
M.CA-R.FA M-CA Moderate R-FA Rough
R.5%-#8-CA -R.FA R.5%-#8-CA Rough R-FA Rough
R.5%-#8-CA -M.FA R.5%-#8-CA Rough M-FA Moderate

Table 7. Aggregate content properties of CA and FA used in 4™ group
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T20,1.33
r19, 1'32T18, 134
T17,1.37
T16, 1.37
T15,1.39
T14,1.38

T13,137 IMM
T12,1.41

T11,1.53
T10, 1.47
T9,1.6
M8, 207X x %

17,177
T6, 1.33
T5,1.17

T4,1.34
T3,1.29

R e S R e e S S

Pc

2.5 2 15 1

Expense Factor

0.5 0
Fig. 4. Results of expense factor amount in all mixes
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S 9 — -o— - Groupl-C360
L
o %-200
GE) 73 -esceeee Group2-C410
o
x
Ll
-400

Amount of Microsilica (%)

Fig. 5. Effect of expense factor versus enhancing MS percent
in 1% and 2™ groups with 360 and 410 kg cement used
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[B] Y ity sla melsly 5 ulps A Jgar

Content type Abbreviation Coeficients
(kg/m3) signin Eq. 1 (Tomans per kg)
Cement amount o a, =125
Latici a, =7300
Superplaticizer sp (P1ON,P10-3R)
amount
a , =6500 (M20)
Coarse Agg. A , =14
amount :
Fine Agg. amount S a, =18
Micro silica p7 2. =900
amount §

Table 8. Parameters and coefficient of equation 1 [3]

Sl SBE g @ wiyp -0
jw)ft}{.JCJJMJWMJJOJ\ATCMJUGb

Jg‘ [ wL:u

Qﬁ)}.’fb@bw)f—\—a
2Ol b 5ol avulows Lz b S (sl iy 3n 5 S
i S al e 5 L 0 el LS () S5
uf;{b_é\r}})d)‘eJJJJJAJDHQ_Z‘JﬁQ\)_?
JL.:)) C»—v-‘\ ol 4.3]&)_5:5\3 Jiﬁ’.‘f‘ww:i‘:"‘)_}g:‘
She b wslie o slap 5o ek s S Sl ds 55 (0)
J.wu‘ts:ju sdalie Q‘)}‘jﬂ ) sl eals OLES £V }Y"b
u\wlﬁ‘)}\ﬂw)obﬁ&}J)‘o}ﬁ)b@.ﬁdbw
S 02y G5 e b n Sl (2 5m e 053 05 S 2
slagm 3 1 Sl slys Jle Canl Ole dles ]
é)_‘ij.u"ud‘)_:ﬁﬁj_we);)b JJ@&WQA}L&&}{
Slol s guuals S 5 en s 3L sl oS Ol
C,_a._:ﬁl_!ud})}'éléja'mmojjgjs.w\aéﬁéleu"‘
)jfbfd\.\..;;j;ljéé‘hﬁmw‘ ok odlaiul Q)U.ZA



\Yavdl /Y é)L«.j/r.hJ\?bﬁb)j)

oot Ol jes wdige g — oo doe

;ﬂ::'uéu)'}))zoa};)sudﬁéngﬁjua.\' JS.&

100 Results of group (5)
=< 80
o
2
< 60
D
S 40
Z «=-&+» SP-T.G-Acid
2 20 — @- SP-T.F-Ether
g —— Sp-T.F-Solfonate
X :
£ 0 10 20 30
O

Age (days)
Fig. 10. Compressive strength of samples in group 5 at
different ages
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E 0 10 20 30
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Fig. 11. Compressive strength of samples in group 6 at
different ages
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100

Compressive strength
M@ g

A Results of group (1)

—>— C360-0PC
—@&— C360-5MS

oo C360-7TMS
C360-12MS
0 10 20 30
Age (days)

Fig. 6. Compressive strength of samples in group 1 at different

ages
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Fig. 7. Compressive strength of samples in group 2 at different

ages
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Fig. 8. Compressive strength of samples in group 3 at different

ages
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Fig. 9. Compressive strength of samples in group 4 at different

ages
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Abstract:

The most important aims in Concrete-1404 are compressive strength more than 50 Mpa, quality and
durability. These items seems to ignore before that in Iran. The high strength concrete production always
needs to use suitable materials, attention to mix design, optimizing cement percentage and other component
in concrete. For reaching to a trustable mix designs and aspects of high strength concrete, it needs to be
evaluated by a complete investigation which can provide all three aspects of strength, workability and
durability of a 1404-concrete. In this paper, cubic concrete samples are made in a way which is affected by 5
variables. These 5 Effective ranges are included: 1) Three different types of coarse and fine aggregate
gradation curves which are made of finnest through roughest grading of aggregates according to ASTM C33.
2) Three types of high water reducers used in exact same mix design to compare the effects of these 3
different kind of superplasticizers on high strength concrete. These three type are grade F with
polycarboxilate-ether based, grade F with sodium naphthalene solphonate based and grade G as a super high
water reducer admixture. 3) Effects micro silica with 5, 7 and 12 percentage of total cement amount are
added to compare the results on high strength concrete. 360 and 410 kg cement per m3 are used in source
concrete mixtures as the regular using amount in practical projects in Iran. 4) The effect of cement content,
with fixed w/c and 5% micro silica, which are between 375 through 425 kg/m3. And 5) the effects of adding
filler which are thoroughly investigated on mechanical properties, durability and economy plan. There are 20
mix design in 6 groups are prepared with total cementitious materials from 360 to 425 kg/m3. To compare
the results, in these experiments the water cement ratio has been fixed to 0.25. The tests used in experiments
were compressive strength test by 3000 KN hydraulic compressor and 24 hours water absorption test. The
mechanical and durability properties are recognized by these tests. For evaluating fresh concrete properties,
slump test was done. Economical aspect is studied and compared by comparing price of materials and
content that are used in each mixture. The results show that the variables were impressively affected the
compressive strength in high strength concrete. Using optimum conditions of the studied mixture design can
improve the mechanical properties of concrete. By optimizing components in mixture design, high strength
concrete can be made even with cement content of 400 kg per cubic meter. The 360 and 410 kg cement with
adding 5% micro silica showed the best improving in compressive strength. Enhancing cement more than
400 kg results to decrease compressive strength. High water reducers with polycarboxilate ether based show
better results in mechanical and fresh concrete properties and also in economical aspect. Adding filler to
mixture led to decrease compressive strength and increase durability, however it had no effects on
economical properties of high strength concrete. It can be concluded that aggregate grading can still lead to
changes in compressive strength, durability and workability of HSC.

Keywords: HSC, grading of aggregate, superplasticizer, Microsilica, compressive strength
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