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The triaxial stress-strain behaviour of concrete is an im-
portant factor to gain a better knowledge of the nature of

concrete and to compute massive concrete structures,

To study the influence of triaxial stress on strength and
deformation of concrete a testing apparatus was built in 1972,
The frame consists of prestressed concrete (see fig. 1). The
maximum jack-loading in each three directions is 200 Mp

(= 2000 x¥) compression and approx. 20 Mp (= 200 kN) tension.
The specimens are cubes of 10 x 10 x 10 em. To avoid any re-
straint of the specimen's lateral deformation "brush bearing
platens" were used. They consist of several single filaments
which are clamped together. 1In the case of lateral deformat-
ion of the specimen the tops of the filaments can follow these
dilatations due to their flexibility., Tests and calculations
have shown that the sum of all horizontal brush-forces is less
than 1% of the vertical loading and, therefore, does not in-

fluence the test results significantly.

The ratio of the press forces remains constant during the
test. The highest loading was normally reached within
20 minutes.

The press forces were measured by electric strain gauges, the
deformation of the specimens by mechanical meters (they can
be substituted by inductive meters) which are attached to the
tops of the brush bearing platens (fig. 2), /2/.

Up to now approx. 20 triaxial compression tests have been
undertaken. The uniaxial strength (fic) of the concrete
specimens was about 300 kp/cm2 (= 30 N/mm2). The character-

istic results of these tests are as follows:

1. Extreme deformation was observed in all three directions.
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T% can reach approx. 25 /oo withoub any visible fracture
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of the spscimen. Heloaded specimens with this deformation

had & uniaxial strength of avyprox. 50% of their original

e

uniaxial strength.

2. Creep was very extensive at high loading. It can be ag- l l
sumed that the ultimate load for sustained forces is ' | A A
reached when creep increases rapidly {fig. 3; /3/ Y ki I
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3. At a stress ratio of min ¢/max ¢ > 0,20 fracture could ! L i gm . \_j_\% = / P

not be reached within 20 minutes. The uniaxial strength { : | I
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of such a preloaded specimen was about BO% of the original ’ EM 4‘

uniaxial strength. : t
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4. If an unbroken specimen was reloaded with the same stress- s
ratio the plastic deformation was less than under the first ¢ y .

4 , Frame; section A-A View of frame, section B-B
loading. In this case, the specimen failed at a stress
level which was less than the ultimate strength of a F,g 1
specimen which was not preloaded {see fig., 4).

These tests have shown that the triaxial strength of concrete

can be much higher than the uniaxial and biaxinl strength. 1 i

At high stress levels concrete is subject to extreme deformat- :Dl ]

ion. It is, also, evident that the problem of mmaltiaxial

strength under sustained or repeated loading is of great im-

portance., lore extensive tests are necessary on this subject. 11 P | |
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