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Stress-Strain Relation and Stress Block Parameters on
Flexural Compressive Strength of Polymer Concrete
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Abstract

Stress-strain relation and stress block parameters of polymer concrete flexural compression members were
experimentally investigated. For these purposes, a series of C-shaped polymer concrete specimens subjected to
axial compressive load was tested. Based on the test results, we proposed an equation by which the stress-strain
relation of polymer concrete can be predicted. In this model, we took account the slope of descending branch
beyond the peak stress point of single curve. The proposed equation was numerically integrated to compute the
rectangular stress block parameters. Computed [3; was greater than the values prescribed in ACI 318 Code for
cement concrete, and y was about 0.85 that is similar to the value regulated in the ACI.

Keywords : Polymer concrete, C-shaped specimen, Stress-strain relation, Stress block parameters
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Table 1 Properties of used materials

UP resin
Density Viscosity Acid value Styrene content
(2070) (20°C, mPa's) (%)
1.13 300 20.0 40.0
MMA monomer
Density Viscosity Molecular Appearance
(20C) (20°C, mPa-s) weight PP
0.942 0.56 100 Transparent
Shrinkage-reducing agent
Density Viscosity NO;‘;?:;EHQ Appearance
(20C) | (20°C, mPass) PP
(%)
1.11 3100~4100 34~ 38 Transparent
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Table 2 Physical and chemical properties of heavy
calcium carbonate

Physical properties
Density | Absorption Water Mear.l grain Retained i
@eo) | (cele) content | pH size percentage of 325
(%) (¢m) mesh sieve
0.75 0.20 0.1 |88 13 0.03
Chemical component
CaO AlyOs Fe)O5 SiOy MgO | Ignition loss

53.7 0.25 0.09 2.23 0.66 42.4

Table 3 Physical properties of fine aggregate

Size Density Water content Organic
(mm) (g/ent®, 20C) (%) impurities
5.0-13.0 2.78 <0.1 Nil
0.8-5.0 2.62 <0.1 Nil
0.0-0.8 2.45 <0.1 Nil
(alumina), 74, A9, A2l 7Hlo|E(silicon car-

bonate), AFFd, AHIE, Zzgfo] ofA] (fly ash), 4]
2 ZAeak<2(ground calcium carbonate) 5©]
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Table 4 Mixing proportion of polymer concrete

) . t
Binder content Binder formation Filler : Agf;teiia ¢
(mass %) binder {—
UP |MMA|MEKPO | CoOc Fine | Coarse
8.5 70 | 30 | 0.75 | 050 1(2.0:1.0{ 15| 1.0

ANEA 9 &7 9F100 MPa, EHAIG: 2.25 X
10° MPa, ZokH] 0.25%8.0M, AJ@A] AlZko] Af
/5 4= Table 49 Zth
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Fig. 1 (a) Shape and size and, (b) Loading equip—
ment of C—shaped specimen
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Fig, 2 View of test for C- shaped specimen
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Fig. 3 (a) Typical monotonic stress—strain relation
of compression and notations used in this
study (b) Derivation of stress with respect
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Table 5 Proposed definitions of A and B by
several authors

Authors A B
Sargin & Handa* Ey/En 0
Ahmad & Shah Ey/En 0.876A-0.8164
Sun et al. Ey/Ey 1.5-0.00168 0,
Saenz Ey/Bn 1
Proposed Ey/Ey E,
[Note] *: om=>50 N/mm?
0.10 | g B
0.08}| £ |
0.06 |- b
hic= 1
0.04 |- O  Experiment q
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0.02| ¢ B
000 : : : :
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002} & 1
0.00
0.10 | 4
0.08 | 2 1
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0.04 | O Experiment 1
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0.02 |- b
0.00 L L L L
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Fig. 5 Plots of experimental results and proposed
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stress—stress models for polymer concrete
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¢ Fubd Table 6 Test results for C—shape specimens
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ﬁl a 0 Emax
70 - EC_ 67 (4) v (Xloig) a Bl Y
/ Sy 784 069 | 083 | 08
Lt Ot o L 1 795 0.69 0.81 0.85
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v 783 v SRR SEERA 2 8.08 0.62 0.74 0.84
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FAA 4 @F Agalel T 28 Thge] 4 oo e
(5)9 6)3h o] 2 2 oI} 4 7.96 0.62 0.74 0.83
o= AT 8.03 0.61 0.71 0.86
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Fig. 7 Depth of the equivalent rectangular stress
block versus ratio of length to depth

Table 7 Comparision of parameters of stress block

Description a B ¥
Cement concrete (£x=>55MPa)+ |  0.56 0.65 0.86
Polymer concrete (£4x=~ 100 MPa)|  0.64 0.76 0.85
[Note] *: ACI 318 Code(2008)
V. 2% % 2=
Ex3} ZYoaH £AE FH APAR ok E
2n ZA2ES o]gsto] AR CF AlAA o of
3 HIBAH) B A7 ool chet 2o
A8e 529 5 gl
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