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Distribution of the Equivalent Rectangular Stress Block for
High-Strength Polymer Concrete Beams
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ABSTRACT

This study was conducted to analysis the distribution of the rectangular stress block for
high-strength polymer concrete beam. C-shaped specimens were produced and tested to compute
parameters of the rectangular stress block. They were k; = 073, k3 = 094 and r = 0845,
respectively. Experimental value of flexural strength of beam was same to be compared with
theoretical value. But there is desirable to need many experimental data in order to exact design of

polymer concrete structure.
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Table 1 Properties of unsaturated polyester resin

Specific gravity (Zg}g'copsége) _ Acid value Styren(%/o c)ontent
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Table 2 Mix proportion of polymer concrete

(Unit : wt. %)
Binder Filler Aggregate '
UP SR Silane (phr*) Fine Coarse
8.3 2.7 2.0 12 49.8 21.2

phr : parts per hundred parts of resin
SR : Shrinkage reducing agent
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Table 3 Details of test beams

Beam No. b{cm) d(cm) rein’If‘(fI::Seill'flent o (As/bd)
FB-1 16 21 2-D29 0.038
FB-2 16 21 2D-32 0.047
FB-3 16 21 4-D29 ’ 0.076
FB-4 16 21 2-D29 2-D32 0.085
FB-5 16 21 4-D32 : 0.094
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Fig. 5 Stress block of C-shaped specimen at ultimate Fig.6 Stress-strain curves for C-shaped and
load cylinder specimen
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Table 4 Stress block parameters af the ultimate strength
feck* (MPa) fokx+  (MPa) € max ki ks 7
136.7 1305 8,034 0.73 094 0.845

*  Comp. stregth of cylinder specimen
** Comp. stregth of C-shaped specimen

53 &¥n Z3ERY ¥ 54

s g U ZEn E3EY $HEX g SFALY $HEYY vsusr 2YHn
Fd=ol dg Eeu] agEe] 37§ WY Eo] AAH Holl dig ol&4 BAo] sttt F 7
EAAY o8 AN TYHIH ¥ I3 YRAE Fo| AFo] 7156t

2 Ao e CYH AgAld s8] TR mifdsfd A ZEAAY ol&8 HE&F A4
o] A= AESV] 8 AIHE 2T 559 F AFAE AFsa oo I FAPL A
o FIRAMEZ Fiig.

THAITHE AEsE AAHE dved o g

L WA g45ddez 78 FEZAAY Ad o, & FE @

Adocy) _ & )
Cp €y

7 A, e,——EL 76%—0?—0 0022 , €.=0.008

2. 23z 4% GEHF} B ¥ AFYol Zo& Y] FY2PL HB®2 Yerdn

4 'fck'kl'Cb'b=As.fy (8)
2 8)7 H9)E H5 HYAIZHE AEsE 94 BAYE A0z Yeid ¢ gl
_A; 0.845%Xf4%0.73 0.008
P = bd f ‘ 7 9
Y 0.008+~f“—
y
a8 =2, f,=1367MPa, f,=431MPa & A% o¥HI3H] 0,=0153224 dut AHE E3dE
o "3l e EEE ¢ 5 Avh o 94U ZEy EFTIYEY iy F I AFRYE 7|
THEY F/IE A 1AFH Fdade) vuy & 3§ 45 JIUHEE 233 Fyagd

Aoz E4gr,
B¢ 9HZ ALY BolM FTPAIN 2o HA wId JFE2A dd FAsE 2y T
BZ=E A0 3 THAG Fig. 8& 4108 ¥+E 21¥o2 vehd Aot

Mn=Asfy(d——§’—) (10)
__ofd
A7N, a=FE

Table 5ol Al@AFHoA 2o FA=g HQFE TP &S waste vehd Aol
of A%z RE Zov] FIYEY H YF LYY XIS AAAYPer Frt HET F A=A
Y olEd ZAste AAT H EAE oy dAG A AVl HaY 2H L ¢
At

200195 & shadEs =83 919



ol C¥ ANdA s FalAE WANFE F=dAR HE & Fy EYy 2AYE § FA
3 H 4FFE U Aol A=AHE N5FE HAFE SAN/E 6}5}.

Table 5 CoMParison of observed and predicted ultimate moments of polymer concrete beams

Beam No i p/pb ) e (M2 Mu)
FB-1 0038 025 1167 1079 002
FB2 0.047 031 1422 1334 092
FB-3 0076 050 1726 2069 115
FB4 0085 056 1873 2077 116
FB.5 0.094 061 1971 2363 1.20

Mul : Measured values
Mu?2 : Calculated values
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