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Experimental Study on Failure Behavior of Plain Concrete - Biaxial Stress Test
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ABSTRACT

Two different strength types of plain concrete plate specimens(200X200X60 mn) were tested
under different biaxial load combinations. The specimens were subjected to biaxial combinations
covering the three regions of compression-compression, compression-tension, and tension-tension.
The loading platens with Teflon pads were used to reduce a confining effect in boundary surface
between the concrete specimen and the solid platen. The principal deformations in the specimens
were recorded, and the failure modes along with each stress ratio were examined. Based on the
strength data, the failure envelops were developed for each type of plain concrete. The biaxial
stress-strain responses of concrete plate specimens for three biaxial loading regions were also
plotted. The test data indicated that the strength of concrete under biaxial compression
(f/fi=-1/-1) is about 17 percent larger than under uniaxial compression.
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AFGAAHLE ZU AF2Y AGAEdd AHEHE FAE HAVIEAET HA R 59 B¢ 378
MPa (385 kgf/cn, Type 1), 712 d B o] AL 275MPa (280 kef/er, Typel) A& ALl o] &
EAEE B 194 2& ez 11]3}3}9\9?}. HU x4 19me Mz ZEY 1223 15 TEHE A

WEE AgstRen TAE FU 93 A4RFeRRH I FF Lo AU

T 1 232|E ujg SHMA

Tvpe 2T W/C | S/a | Air o9 Fkg/m') LAEEA AEA
YPE| MPa (kef/e) | %) | %) | ) [w [ C | G| S |%Cx)| ke/m | %Cx) | ke/m

I 37.8 (385) 510 | 433 2.0 175 | 349 | 1004 | 768 0.8 2792 0.01 0.035

I 27.5 (280) 625 | 456 20 175 | 280 | 988 | 829 0.3 0.840 0.01 0.028
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3.1 7} (loading platens)
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E 2 S3d|o] m2 o|& 2siUz Ahy|
Type I i
(f- =39.0 MPa) (f- =30.3 MPa)
Region Hlfe| Klf| Alf.| AL
a=0 -1 0 -1 0
c-c 0.2 -1.25 -0.25 -1.27 -0.254
0.5 -1.28 -0.64 -1.33 -0.665
1.0 -1.17 -1.17 -1.164 -1.164
-0.05¢ -0.806( 0.0403 -0.82 0.041
C-T -0.1 -0.588[ 0.0588 -0.477 0.0477
0.2 -0379} 0.0758 -0.316 0.0632
03| -0.255| 0.0765 -0.23 0.069
o0 0 0.11 0 0.096
T-T 51 0.0234 0.117 0.0218 0.10
2| 0.0525 0.105 0.052 0.104
1| 0.0810 0.081 0.096 0.006
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