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ACTUAL MEMBER TESTS OF THE EXISTING RC BUILDING
VERIFICATIONS ON SEISMIC STRENGTHENING OF THE EXISTING RC BUILDING  Part 2

KR FnE]”
Kazushi SHIMAZAKI

Aseries of full scale member tests of two columns and a beam with beam-column joint was conducted to evaluate the actual strength of the seismic strengthened

building. One column failed in shear, the other failed in bending of the connecting beams. The beam specimen failed at the beam in shear. The obtained ultimate

strengths can be estimated by the practical evaluation formulas in the safe side with consideration of the effective clear shear span of the members. The load-

deflection relations estimated by the practical method also showed good agreement with the experiment results.

Keywords : reinforced concrete building, real member test, round bar; column, beam, joint
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ACTUAL MEMBER TESTS OF THE EXISTING RC BUILDING
VERIFICATIONS ON SEISMIC STRENGTHENING OF THE EXISTING RC BUILDING  Part 2

Kazushi SHIMAZAKT

* Prof., Dept. of Architecture, Faculty of Engineering, Kanagawa University, Dr: Eng.

This paper shows a series of full-scale actual member tests to evaluate the actual strength of the seismically strengthened building. The tests involve two column
test specimens and one beam specimen. The column specimens are cut out between from the lower end of the second floor beam to the upper end of the third
floor beam at the X16 line shown in Fig. 1. The beam specimen is cut out from the X15 line including the beam-column joint. The Y7 line column is a short
column with an eccentrically clinging wall girder. The Y3 line column also has eccentrically clinging beams. Figure 2 shows the specimen’s cross section, and
Figure 4 shows the test setup. For the column specimens, a constant axial load of 0.15 BDF,. (950 kN) was applied. The shear force was loaded with a 750-kN
actuator to apply an anti-symmetric moment. For the beam specimen, the column of joint was fixed to the reaction frame, and the 750 kN actuator applied shear

force to the beam like a cantilever beam.

Figure 6 shows the relationships between the shear force and deformation for the column specimens. Photo 3 shows the specimens after loading tests. For the
Y7 line column, a bending crack was observed at 143 kN, and a shear crack (crack width: 0.05 mm) was induced at 366 kN, but without any reduction in
stiffness. Finally, a shear fracture occurred at 698 kN. The calculated shear strength according to Equation (4) is 729 kN using the actual strength of the material
and the actual dimension. The experimental value was less than the calculated value. The shear crack occurred diagonally along the column on the side with
the beam, and it extended to the beam-to-column joint on the other side as shown in photo 3(a)(b). The compression strut in arch mechanism on the side without
beam is longer than the clear height. Assuming a shear span as the sum of clear height and B, (B,: column width excluded beam width), the calculated shear
strength is 612 kN, similar value to the experimental value. The other column of the Y3 line experienced bending failure of the connecting beam. At the one
third of the design strength, flexural cracks are observed. At 244 kN, there were signs of concrete crushing in the compression position of the beam. Then, the
load control was changed to deformation control. At R=1/100 (339 kN), the compression zone of the beam was crushed. The maximum load applied was 357
kN. This specimen was the weak-beam strong-column type. The calculated shear force value at the ultimate bending strength of the connecting beams is 174
kN. The actual shear strength of the column is expected as larger than these values. The load-deflection relations estimated by the practical method showed

good agreement with the experiment results as shown in Fig. 11.

For the beam specimen, at 250 kN shear force (R = 1/100), the beam suffered shear failure on the loading side of the beam after main bars had yielded at the
cutoff position. The calculated ultimate bending strength value at the cutoff position is smaller than the experimental value at the column end. Shear
reinforcement at the center part is small and the shear capacity based on Equation (4) is 245 kN, but is 506 kN at the column end position. The calculated results

using the practical method shown in Fig. 12(a) as a dark solid line afford good correspondence with the experimental results.
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