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Abstract

Super plasticizers can help increasing strength, reducing permeability and also increasing durability of
concrete by reducing the water-cement ratio, but in another hand, they increase the cost of concrete
production. The purpose of this study is to investigate the Role of super plasticizer on compressive strength
and durability of concrete and their effect on the cost of concrete and used steel structure behavior in
reinforced concrete buildings. In order to do this, two series of concrete have been made. In the first series, by
lowering the grade of cement and adding Super plasticizers the water -cement ratio was reduced. In the
second series by keeping the grade of cement constant and adding super plasticizer, water-cement ratio was
reduced too. Three types of common cements in Azerbaijan region were used with related super plasticizer to
prepare concrete mixtures. Hardened concrete samples were tested to determine compressive strength,
modulus of elasticity, Poisson's ratio, water absorption and durability against consecutive cycles freezing and
melting. Three sample reinforced concrete frames from (3,6,10) story building was designed with mechanical
properties of prepared concretes. Then the amount of steel used, the displacement of story roof, maximum of
story drift, displacement of middle of bay beams and pushover curves were calculated and compared. The
results indicates that using super plasticizers in addition to increasing durability and decreasing permeability,
by increasing mechanical properties of hardened concrete, reduce the used reinforcement, the structure
deformation and increase ductility in reinforced concrete building.

Keywords: Concrete Mechanical Properties, Super plasticizer, Concrete Durability, Steel
Reducing, Reinforced Concrete Frame
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Super- Sofian Khoy Sofian | Aggregate Material
plasticizer | Pozzolanic | Type ll Type 1l Type
Cement Cement Cement
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Fresh Super- Fine Coarse
Concr'ete plasticizer | Aggregate | Aggregate Water | Cement Cement Mix
Density Kg Kg Kg K K Type NO.
,kg/m3 KQ KQ
- Sofian Mix1
2383 922 940 194 327 Type Il | SPI1
Portland
Sofian Mix2
2440 51 1114 912 126 283 Type 1l SPII2
Portland
Sofian Mix3
2414 5.95 1080 880 118 330 Type Il SPII3
Portland
_ Khoy Mix4
2397 889 962 181 365 Type 1l KPII1
Portland
Khoy Mix5
2455 5.35 1097 922 123 307 Type 1l KPII12
Portland
Khoy Mix6
2485 6.8 1072 900 130 376 Type Il KPII3
Portland
_ Sofian Mix7
2373 848 928 202 395 Pozzolanic | SPP1
Portland
Sofian Mix8
2455 5.65 1058 908 140 343 Pozzolanic | SPP2
Portland
Sofian Mix9
2455 6.94 919 980 131 408 Pozzolanic | SPP3
Portland
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Slump Shear Poisson Young Compressive
,cm Modulus, Ratio Modulus, wi/C Strength, Mix No.
kg/cm? kg/cm? kg/cm?
10 109097 0.25 272743 0.60 286 Mix1
SPI1I1
15 142449 0.20 341878 0.45 452 Mix2
SPII2
15 158346 0.17 370530 0.35 525 Mix3
SPII3
10 115418 0.24 286237 0.50 315 Mix4
KPII1
14 132378 0.21 320355 0.40 412 Mix5
KPII12
17 164504 0.16 381650 0.35 560 Mix6
KPII3
12 103193 0.26 260048 0.51 270 Mix7
SPP1
15 144828 0.22 353381 0.40 490 Mix8
SPP2
17 162923 0.17 381240 0.32 570 Mix9
SPP3
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Mix9 | Mix8 | Mix7 Mix6 | Mix5 Mix4 | Mix3 | Mix2 Mix1 Mix No.
SPP3 | SPP2 | SPP1 | KPII3 | KPII2 | KPII1 | SPII3 | SPII2 SPII1
0.09 | 0.61 | Cracked | 0.45 | 0.87 | Crushed | 1.26 | Crushed | Crushed Weight
Loss (%)
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3- ASTM C33, "Standard Specification for Aggregate concrete"

4- ASTM C494-12, "Standard Specification for Chemical Admixtures for Concrete"
5- ACI 211-01, "Guide for Mix Design of Concrete "
6- ASTM C469 "Standard Test Method for Static Modulus of Elasticity and Poisons Ratio"
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8- ACI 318-99 “Design Code of Concrete Frames”
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11- Computers & Structures Incorporated (CSI). ETABS NL. Berkeley (CA, USA);20041

12- Computers & Structures Incorporated (CSI). SAP2000 NL. Berkeley (CA, USA);2004
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