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ABSTRACT

During an earthquake, Bridges are very important as a lifeline in
providing aid and relief. In many existing bridges, many non-linear design
criteria were not considered or were not available in the bridge design
codes at that time. Because with Pier damage, the entire bridge structure
is damaged, Strengthening the Pier of existing bridges using new methods
such as fiber reinforcement polymer (FRP) sheets and shape memory
alloy (SMA) bars is very important. In this study, three-column piers of
bridge were investigated at three heights of 7.5, 10 and 15 meters. The
piers were analyzed by incremental dynamic analysis (IDA). The utilized
earthquake ground motions were 14 pulsed near field records of FEMA-
P695 code. These acceleration records were applied once as a
combination of horizontal components and another time as a combination
of horizontal components along with the vertical component on the bridge
pier. The investigated specimens included 12 reinforcement specimens
with CFRP sheets and SMA bars with two diameters of 12 and 16 mm.
Finally, 5 seismic parameters were evaluated, including spectral
acceleration of the first period, ductility, Fragility curve, Maximum
displacement, Residual displacement. The results show that the seismic
performance has improved by using of 3 layers of CFRP sheets and SMA
rebar with a diameter of 16 mm at 5 seismic parameters in both short and
long pier. As an example, the ductility index in the pier with a height of
7.5 meters has improved by 25.5% compared to the unreinforced state,
and the residual displacement index of the above of the pier in the pier
with a height of 7.5 meters has improved by 561.5% compared to the
unreinforced state
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(NTPS)

1 01-Imperial Valley06-#6 6.53 1.35 7815 1979 El Centro Array #6

2 02-Imperial Valley06-#7 6.53 0.56 7372 1979 El Centro Array #7

3 03-Irpinia, Italy-01 6.90 6.78 16392 1980 Sturno (STN)

4 04-Superstition Hills-02 6.54 0.95 7880 1987 Parachute Test Site

5 05-Loma Prieta 6.93 7.58 7999 1989 Saratoga - Aloha Ave

6 06-Erzican ,Turkey 6.69 4.38 4156 1992 Erzincan

7 07-Cape Mendocino 7.01 8.18 1800 1992 Petrolia

8 08-Landers 7.28 2.19 9625 1992 Lucerne

9 09-Northridge01-Rinaldi 6.69 6.5 1991 1994 Rinaldi Receiving Sta

10 10-Northridge01-Sylmar 6.69 1.74 2000 1994 Sylmar - Olive View Med FF

11 11-Kocaeli, Turkey 7.51 3.62 6000 1999 Izmit

12 12-Chi-Chi-Tcu065 7.62 0.59 18000 1999 TCU065

13 13-Chi-Chi-Tcul02 7.62 1.49 18000 1999 TCU102

14 14-Duzce, Turkey 7.14 6.58 5177 1999 Duzce
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