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Flexural Behavior of Reinforced High Strength
Polymer Concrete Beams
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ABSTRACT

While a httle research has been performed on flexural behavior of reinforced polymer conerete
(RPC) heams with the compressive strength lower than IOODkg/cmz, vary lttle exists in
conjunction with the behavior of RPC 1,400kg/cm® or higher in compressive strength.

In this paper the flexural bebavior of high strength polymer concrete beams with 1400kg/cm® in
compressive was evaluated. The unsaturated polyester resin was used to make polymer concrete
as hnder. The beams with stirrup singly/doubly were tested to examine the effect of tensile
reinforcernent ratio.

As test results, steel ratio increased with the increase moment strength, decreased with ultimate
deflection
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Table 1 Mix groporion ¢f polvmer concrale
(unit” wt. %8)
Bunder Agpregate
. N iy -
. . Initiator content Silane Filler Coarse -
UbP+51 SRA (ohr) (o) aggregate Fine aggregate
R 10 20 12| 272 193
Note TP ; Unsaturated polyester resin
ST . Styrene monomer
SE,A  Shnnkage reducing agent
phy . parts per hundred parts of resin
Table 2 Detal of flexural test beams
Beam n b {cm) d (em) Tensile reinforcement o {A/bd}
FB-1 16 21 2-Dzo 0.033
FB-2 15 21 2-132 (047
FB-3 16 21 4-D20 0.076
B4 15 21 2-D29, 2-D32 0.085
FB-5 16 21 4-D32 | 0094
P
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VORTEA e Bleltr o] Aels JFARZWPETEE FB-L

H IR

. Zon =2YE = JAHANS
1o=38 294 1685 kaf - cm/cm FB-2(

2,494 kgf cm/em’, FB-4(p =85 %)olA 2706 kgf - em/fom’olglen], A8zt 7+
9.4 %ol 4 2848 kef -+ cm/em’® B TH

o =47 %)oll A 7005 kgt -

cm/em’, FB-3( o =7.67 %104

L=

-

FB-5(p

Table 3 Machanical proparbes of polymer cancrele (Average of s specimens)

Beam n Compressive Splitting tensile strength | Flexural strength Secant modulus of
strenglh (kgf/cm™) (kgflom™) (kgf/om’) elasticy (107kgf/om®)
FR-1 1385 125 312 28
FR 2 1400 120 286 30
EB-3 1,350 123 250 27
ER-4 1,410 126 310 30
FB-5 1,390 115 300 31
| Mean 1,395 122 302 29
Table 4 Test results on reinforced polymer concrete beams
\ —
i Beam n (c]:n) (c(:n) P (Asbd) Ultuﬁ? " U]fia?f(??réﬁ{" Mfﬁaz’?‘igﬁe?gffﬁﬁilﬁ
©OPR-L 1 21 0038 28,500 119 1,69
' FB-2 16 21 0047 34,600 145 2,055
. FB-3 16 21 0076 42,000 75 2,494
. FB-4 16 21 £1.085 25,600 191 2705
. TH 16 21 0.004 47,860 201 2,348
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Fig. 3 Load vs. tensile steel strain for
reinforced beams with varying
reinforcement ratios
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Table 5 Development of flexural craclk

Beam n Initial cracking Initial cracking Number of Crack space
lpad (kgf) moment (kgf - cm) i flexural cracks (n) L/n {cm)
FB-1 7,200 302,400 22 114
FB-2 8,300 | 348,600 20 1286
FB-3 9,000 378,000 18 14.0
FB-4 10,000 | 420,000 17 14.8
FB-5 11,400 | 478,800 | 14 180

Nate : Clear span (L) = 282 cm
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