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Shear Behavior of Polymer Cement High Strength Concrete
Beams Mixed with Steel Fiber
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Kwak, Kae Hwan - Park, Jong Gun - Kwak, Kyung Hern

Abstract

Steel fiber and polymer are used widely for reinforcement material of RC structures because of its
excellences of the durability, serviceability as well as mechanical properties. The purpose of this study is
to investigate the shear behavior of polymer cement high strength concrete beams mixed with steel fiber The
compressive strength of concrete was based on the 100x200 mm cylinder specimens. The compressive
strength of concrete are 320 kgf/cmz, 436 kgf/cm2 and 520 kgf/cm2 in the 28 days. The static test was carried
out to measure the ultimate load, the initial load of flexural and diagonal cracking, crack patterns and fracture
modes. Also, load-strain and load-deflection examined. During the test cracks were sketched against the load
values according to the growth of crack. Result are as follows; (1) The failure modes of the specimens are
increased in rigidity and durability with mixing steel fiber and polymer. (2) The load of initial crack was
similar a theory of shear-crack strength. (3) The deflection and strain at failure load of Polymer-steel fiber
high strength concrete beams were increased, improving the brittleness of the high strength concrete.
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Table 1 Properties of polymer

Type of S?:Si?c pH | Viscosity | Total solids
polymer g(zot)y (25C) | (cps) (%)
SBR 1.02 10 80 485
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Table 4 Charateristics of tensile steel
e | Nominal | Yielding tltimale | Mogulus
sijé arergl strengtI% strength elasticity
(ecm®) | (kgf/cm®) (kef/cm?) (kef/cm®)
D19 | 2865 3,560 5,020 204%10°
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Table 5 Chemical composition and physical properties of silica fume

. Specific Surface area
Ig. Loss| SiO AlOq FeO, CaO | MgO SO, K,0 Total gravity (cm“)/g)
1.9 90.0 15 3.0 2.0 06 | 05 05 100 2.2 200,000
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Table 6 Mix proportion of high strength concrete
input polymer-steel fiber

Concrete Max | c SteellSilica|  Unit volume (kg/m”)

type size %) fiber | fume
P amy! ) (9| (%) | W C S| G| P
PSNL | 25 | 35 |10 - |111]320!790( 1300 64

PSHI | 25 | 30 | L0100 ;180600581 |1121|120
PSH2 | 25 | 30 | 10| 150 |204|680|5141] 947 1136

PSN1:Normal strength concrete of polymer-steel fiber
PSHI, 2:High strength concrete of polymer-steel fiber
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Table 7 Details of test specimen

- Shear .
Specimen Bs??én Tsilflzzllle P a?;ggpth stgglnigfio
(cm) {(mm) (a/d) (Pw. %)
PSNI-T | 15x30x130 | ¢ 19 15 1.53
PSNI-T | 15x30x190 ” 28 ”
PSN1- | 15X30x 240 ’ 3.6
PSHI-T | 15%30%x130{ ¢ 19 15
PSH1-T | 15%30x190 ’ 28
PSHI-M | 15x30x240 v 3.6
PSH2-1 | 15x30x130 | ¢ 19 15
PSHZ-1 | 15x30X190 v 2.8
PSH2-T | 15%x30x240 ’ 3.6
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Table 8 Test results of compressive and splitting
tensile strength

Compressive Sg;ltstflrl g
Concrete | W/C strength strength £ /%
type (%) | (kgf/em’) (kgf/em?) | ©77
28-day 28-day
PSN1 35 320 4 9.40
PSHI1 30 436 46 947
PSH2 | 30 520 55 9.45
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Fig. 6 Failure feature of PSHI- I
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Table 9 Results of static test

A= W A7k Az,

Specimen Pi Pe P. Failure
(tf) (tf) (tf) mode
PSN1-1 39 14.0 270 Shear
PSN1-T 36 110 19.0 Shear
PSN1-TI 4.0 136 155 Flexure
PSHI1- I 42 140 295 Shear
PSHI-T 3.3 12.0 187 Shear
PSHI1-1I 2.7 100 16.3 Flexure
PSH2- | 48 14.0 33.0 Shear
PSH2- T 36 11.0 21.0 Shear
PSH2-1I 2.3 14.0 171 Flexure

Pi:The load at initial flexure cracking
P.:The load at inclined cracking
Py :Ultimate load at failure
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