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Strain Analysis of Longitudinal Reinforcing Steels of RC Bridge Piers
Under Shaking Test
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ABSTRACT

The near fault ground motion(INFGM) is characterized by a single long period velocity pulse of large
magnitude. NFGM’'s have been observed in recent strong earthquakes, Turkey Izmit (1999), Japan
Kobe(1995), Northridge(1994), etc. These strong earthquakes have caused considerable damage to
infrastructures because the epicenter was close to the urban area, called as NFGM. Extensive research
for the far fault ground motion(FFGM) have been carried out in strong seismic region, but limited
research have been done for NFGM in low or moderate seismic regions because of very few records.
The purpose of this study is to investigate and analyze the effect of near—-fault ground motions on RC
bridge piers without lap-spliced longitudinal reinforcing steels. The seismic performance of two RC
bridge piers under near-fault ground motions was investigated on the shake table. In addition, Two of
four identical RC hridge piers were tested under a quasi-static load, and the others were under a
pseudo-dynamic load. The respectively two RC bridge pier is comparatively subjected to
Pseudo-dynamic loadings and Quasi-Static loadings. This paper indicated that more gives bigger
ultimate strain of longitudinal steels to be fractured at bigger PGA motion.
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o] gtk a8 F2 A=A WEE(far-fault ground motion, ©]¥ FFGM)E =& 33 =A%
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I 1.Characteristics of RC Bridge Pier Specimen
. Longitudinal Steel Transverse Steel
. Diameter, D -
Design Specimen Height, 1 |Sectional Volumetric Space Test
Method ’ . Lap splice| Confinement b Method
(mm) Ratio . (mm)
Steel Ratio
Non— RC-N-SP00-S Shaking
Sei‘;?nic RC-N-SP00-P 0.27% 130/130 Pseudo
RC-N-SP00-Q D=400 16D13 0% Quasi
Limit- RC-L-SP00-S H=1,400 =1.61% © Shaking
. RC-L-SP00-P 0.45% 70/100 Pseudo
Ductile -
RC-L-SP00-Q Quasi

RC ateel AgiAle] 443 &5 ek olis et 400 mm % 1400 mmszd @4 258 B8

neEg AAYAY. A4 1700 mm 2 nE ® ]
Aol E4S B Fa 9o, Algd FEIY mEse AAE=E 300 MPa OJXJ A gt
8= 320 MPa2l #s 4t Z23YE AAYSHEE 27TMPazZ A Th ® 1914 Bl upe}
Zol Ay s FET AHolSol X sd, A 2 F=44)e Ad wy, wzh AR
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41. st EE=d 2 W Ag =
THFANE T O Z ARG Auk-so] TR A AdE AR 0.0627g, 0.0803g, 0.11g,
0.154g, 0.22g, 0.3g, 0.4g, 0.5g, 0.6g, 0.7g, 0.8g, 0.9g7}A] 7} & AA A (FAF 5, 2006)
150 150
100 100 ﬁ*\
50 50 f
= I =
S0 ' ~RCNspoos| N ~ RC-L-SP00-S
100 - RC-N-SP00-Q)| -100 N '/_/ -+ RC-L-SP00-Q
RC-N-SP00-P RC-L-SP00-P
150 -150
-150 -120 -90 -60 -30 0 30 60 90 120 150 -150 -120 90 -60 -30 0 30 60 90 120 150
Displacement (mm) Displacement (mm)
(a) Non-Seismic (b)Limited-Ductile
a2l 1. Envelope Curves of Load-Displacement Hysteresis
Azaave w7 A4S Bk BAsE Y 7120 ARE WAAYERA ot FHw
ol Wi 3L ¥(u, =4 /o )2 Bodr o] AyelM= 29 19 s5-®9 24
E 29 WA E ARE FElA AF IR ¥ nE HAANES T st w2t AdA ] W
W95 s
2. Displacement Ductility, Natural Frequency, and Damping Ratio
_ Yield Ultimate _ Natural Frequency
Design Specimen Displacement and Damping Ratio
Method P Disp(mm) Disp(mm) Ductility 0.0627g 0.22g 0.4g
P °P @ | W] @b @] o
L - 9.39 57.60 6.14 _
RC-N-SP00-S 895 4437 598 361 | 1.03|225| 49 | 205 | 5.26
Non- N . 8.29 4766 575 B B B B B B
Seismic | RCNTSPOOP -10.66 ~65.04 6.10
N 9.42 65.11 6.97 - - - - - -
RC-N-SP00-Q -12.12 -61.91 511
. . 11.88 48.04 4.04 ; -
RC-L-SP00-S S11.05 4355 304 3721133292290 | 221 | 657
Limit- —_ 5 11.76 87.86 7.47 - - - - - -
Ductile RC-L-SPOO-P -13.71 -43.13 3.15
N 12.21 74.76 6.12 - - - - -
RC-L-SP00-Q -10.27 -94.15 9.17
*(a)=Natural Frequency(Iz) (b)=Damping Ratio(%)
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Strain (pig) in (pe) Strain (pe) Strain (pig)

(@)RC-N-SP00-S (b)RC-N-SP00-P (c)RC-L-SP00-S (d)RC-L-SP00-P
% 2. Envelope on the Load vs. Strain Curve Longitudinal steels
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