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SIZE EFFECT ON PLASTIC DEFORMATION BEHAVIOR OF REINFORCED
ULTRA-HIGH STRENGTH COLUMNS UNDER AXIAL COMPRESSION
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[ABSTRACT] A series of uniaxial compression tests of reinforced ultra-high strength

concrete (RC) columns were carried out to examine the size effect on their compressive

behavior.

and 25cm), the type of bar arrangement (shape of hoops are :

Experimental factors include the section size of specimen (bXxb, b=9.7, 15, 20

3, (3, B3, & and B ), pitch

(S=00,b/4, b/6 and b/8) and yield strength of hoops (oy = 3000, 5000 and 15000 kgf/cm?

~ level). The strength (Fc) of concrete was set to be about Fe=1000 kgf/cm?.
Based on the test results, discussion is carried out mainly on the relation between
the type and yield strength of hoops and the size effect on the compressive failure of the

RC columns. Following statements can be drawn from the test results.
1) The compressive strength of large specimens with b=25.0cm is smaller than that of small

specimens with b=9.7cm by about 25%, almost

strength of hoops.

2) Compressive toughness ( area under stress-strain curve) gradually

increasing size of specimen.

regardless of the shape, pitch, and yield

decreases with

It should be noted that the shapes of stress-strain curves

in softening range are rather obtained from various size of specimens, i.e. size effect in

the stress-strain curves is mainly due to the size effect in the peak stress point.
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Table 1 Outline of experiment of RC columns
Size of BC coluan | Longitu. bar Hoop Yield
strength
b Section Height Diameter Diageter Shape and Spacing level
— H/b=2 (E=2b) : ! oy
bXb (ca) | H (ew)| ¢ () |¢ (ma) Shape Spacing | (kgf/ce?)
9.7% 9.7 19.4 D6 4.0 %4 plain VA
3000
H = 15.0x15.0| 30.0 D10 6.0 %5 g o
O i b/ 5000
20.0x20.0 ] 40.0 13 8.0 %6 8 %2 %3
4 B % b/8 15000
©=25.0 ©=20.0 b=15.0 b=9,7 25.0X%25.0] 50.0 D16 10.0 %7

Fig.1 Size of test specimens

(cm)

[Notes] 31 :eight longitudinal bars,
33 :only for
%5 1 $5.6(oy=3000), 65(0y=15000),

O we

7 : 69.2(0y=15000)

e,

%2 :twelve longitudinal bars

%4 :45(0y=3000), $3.5(0y=15000)

#6 :97.3(0y=15000)

Table 3 Mechanical properties of hoops
Level of | Nominal |Measured| Vield Maximm | Elongation | 6y-As/Ac
Table 2  Mechanical properties of vield | diameter | diancter | strength | strength
longitudinal bars strength ¢ (m) | oykef/cad) | culkef/cad) | (%) (gt/cad)
$5.0 | 50 1890 3020 3.6 7.08
. g | #56 | 56 2832 3530 2.9 5.33
Nominal @ oy ou e $8.0 | 80 3047 3959 7.4 5.8
diameter | (mm) | (kef/cm2) | (kef/cmd) (%) $10.0 | 10.0 2783 3794 1.0 6.05
% 6.4 3430 6140 20.4 $10 | 40 5000 * 5739 9.7 1.6
$6.0 | 6.0 5465 5607 5.9 1.9
M fe LSl o0 LIRS L\ | g | g0 | omme | oma | ms | w3
D13 12.7 3500 5210 25.7
$10.0 | 10.0 5% % 4 7.9 9.84
Dlo_ | 15.9 | 3400 5390 | _29.1 $3.5 | 35 | 1600* | 16100 9.5 | 5.4
[Notes] ¢ :Measured diameter, oy:Yield strength, $5.0 5.0 16500 * 21190 10.4 2.5
0.2 % offset stress), cu:Maximum strength | 15000 #7.4 7.3 17860 = 18370 6.6 33.3
e :Elongation, $9.2 9.2 15110 * 15320 8.2 .7

[Notes] # :0.2% offset stress,

Ac:Area of horizontal section of core concrete

As:Sectional area of hoop,
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Fig. 2 Arrangement of reinforcement
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Fig.4 Failure pattern (o y=5000kgf/cm?)
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