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EXPERIMENTAL STUDY ON THE LOAD CARRYING CAPACITY
OF REINFORCED CONCRETE CRUCIFORM FRAMES WHICH
FAIL IN BOND BETWEEN MAIN REINFORCEMENTS
PASSING THROUGH THE BEAM-TO-COLUMN
CONNECTION AND CONCRETE

By Minoru WakaBavasHi, Takeshi NARAMURA and Hideki MaTsuba

Synopsis

An experimental study is conducted to investigate the reduction of load carrying capacity of
cruciform beam-and-column assemblages in an ordinary reinforced concrete frame or a steel
reinforced concrete frame, which is caused by the reduction of anchoring capacity at column ends
due to bond failure of main reinforcements passing through a beam-to-column connection panel.

It is concluded that the reduction of load carrying capacity due to bond failure can be esti-
mated in sufficient accuracy by means of the superposition method or the ultimate strength method
in which load carrying capacity of main reinforcements is appropriately reduced based on the
bond capacity between bars and concrete in a connection panel.
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Fig. 2. Test specimen.
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Table 1. Compression test results of con- Table 2. Tension test results of steel.
crete cylinder specimens. — s R .
. To o (tem?) | (tem?) | (%)
Specimen

(kgfem®) (%) D19 3.351 | 5.168 | 24.1
J-1 252 0.228 199 3.099 | 4.601 | 2838
J-2 225 0.220 16¢ 2.935 | 4.833 | 31.0
J-3 233 0.213 9¢ 3.362 | 4.591 | 31.3
J-4 230 0.225 6g 2.964 | 4.250 | 29.7
J-5 239 0.210 H-150x 100x 6x 9 3.006 | 4.485 4.1

J-6 242 0.214 Flange ’ ’ 2.

H-150x 100x6x9
Web 3.808 | 4.967 | 21.4
PL-16 2,739 | 4.278 | 28.0
PL-9 3.370 | 4.626 | 21.4
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Fig. 6. Load vs. shear strain in connection panel Fig. 7. Load vs. slipage of main reinforcement
relationship. out of connection panel relationship.
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Fig. 10. Reduction of load carrying capacity of main

reinforcements due to bond failure.
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Fig. 13. Estimation of bond capacity.
(a) J-2 (b) J-4
Table 3. Measured bond capacity.
Specimen |, 7oy (Kgfcm2) X (t) I Cy+ T, (1)
J-1 Failed in Panel Shear
J-2 43.20 12.96 | 38.06
J-3 Failed in Panel Shear
J4 12.96 7.74 I 35.32
J-5 6.48 3.87 35.32
J-6 i 3690 1101 . 3532
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Fig. 15. Comparison between experimental result and theoretical result.
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