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O el 3 el eslinl 3y 50 48 Il s g e gl glas, S, Slasiie (V) g

- = R PGV PGA| T T Tp
shes b oS! e (cm/sec2)| (g) (se::) (se::) (sec)
San Fernando 14V) |Pacoima Dam (upper left abut)| 1/1¢ V/A WVEA [ VAT | YA [ e | oA
Imperial Valley-06 | Yav4 Aeropuerto Mexicali /ey Y LE/YY SYVLYAY [ AR VA
Imperial Valley-06 | Yav4 Agrarias /ey At OL/YA | oY Y [ Al | Y/
Imperial Valley-06 | Yav4 Brawley Airport /ey Vo/EY Y VY YEY ] g0
Imperial Valley-06 | Yav4 EC County Center FF /ey VYA 08/84 AL E70Y [ YIVY | 0/
Imperial Valley-06 | Yav4| EC Meloland Overpass FF | /oY VAV VVO/r b | YA YYO[ Y | Yy
Imperial Valley-06 | Yav4 El Centro Array #10 /ey VY £1/4Y AN B2 BRYAN IYiai
Imperial Valley-06 | Yav4 El Centro Array #11 /ey \ [AJAR AARARY RN ARGE
Imperial Valley-06 | Yav4 El Centro Array #3 /ey \Y/A0 [AVAR YV [ o/YE | B/0A ] 0/8Y
Imperial Valley-06 | Yav4 El Centro Array #4 /oy V/eo VWAY | VN Y] o/
Imperial Valley-06 | Yav4 El Centro Array #5 /ey Y/40 QAV/EA | YA 8700 | Y8 | /Y
Imperial Valley-06 | Y4v4 El Centro Array #6 s AR VVVAV | /88 | YAL | YXY | &/0r
Imperial Valley-06 | Yav4 El Centro Array #7 /ey /07 VOAAY | 8V EYY [ YA YV
Imperial Valley-06 | Y4v4 El Centro Array #8 s /AN §A/00 | /8V ] o/¥a ] £/YY | o)k
Imperial Valley-06 | Y4v4 | El Centro Differential Array | /oY 0/+4 04/1) C/EY | O/AV| YA /A
Imperial Valley-06 | Y4v4 Holtville Post Office s Ve 00/00 | /YN E/A ]| 8 | 0/er
Irpinia, Italy-01 VAL Sturno /4. Ve /AL £Y/00 YV YA YA YA
Morgan Hill V4A¢ | Coyote Lake Dam (SW Abut) | /14 /oY A VAV | v/ae | VL] e JAY
Morgan Hill VaAE Gilroy Array #6 AR /A Yo/vq YE VYR [ ANE] VY
N/Palm Springs | V4A1 North Palm Springs v i/08 VFAY | AV VYA LAY YT
Superstition Hills-02 | YaAV Parachute Test Site /ot /A0 VoUVO | /Y [ Y/YA[V/AY | oty
Loma Prieta 14A4 Gilroy Array #2 /Aar VY L0/ | /8N [ V/VY [ V/0E | Vet
Loma Prieta 14A4 Saratoga - Aloha Ave /4y A0+ 00/0A | +/Y | £/8V [ VAT | 0/4A
Erzican, Turkey |44y Erzincan 4 LIYA 40/£Y Al Yo | YYE | Y/
Landers 144y Lucerne VIYA Y/)4 VE/YY [ vy [ o | g/0 [ VUYA
Northridge-01 1448 Jensen Filter Plant A 0/8Y AWV/EY | e/0N [ Y7oy | Y/AY | Y/VA
Northridge-01 V44¢ | Jensen Filter Plant Generator | 1/14 0/t W/YA | sJoY [ Yoy | Y/AY | Y/VA
Northridge-01 1448 LA Dam A 0/4Y \AZAN cJoV| Ve | VYE | YNE
Northridge-01 144¢ |Newhall - W Pico Canyon Rd/| 1/14 0/¢A AV/VO AR RSN RS
Northridge-01 V44¢ | Pacoima Dam (downstr) /4 v/ 0v /e C/EQ | a0 | h/88 | YYE
Northridge-01 V44¢| Pacoima Dam (upper left) | /14 V/e VeV/oV [NV e/ [ /Ay | E/YE
Northridge-01 1448 Rinaldi Receiving Sta A /o VW/Ye | AV VY Vg | YWY
Northridge-01 1448 Sylmar - Converter Sta YAS) o/ VWYY | e/0d | Y/EA [ YA | YT
Northridge-01 V44¢ | Sylmar - Converter Sta East | 1/14 0/\4 WOV | AR YEA [ Y Yy
Northridge-01 144¢ | Sylmar - Olive View Med FF | 1/14 o/Y s AYY/VY | /WYY [ oA Y
Kobe, Japan 1440 Takarazuka /4. /YY VY/e O NVEY [ YA VA
Kobe, Japan 1440 Takatori /4. \/8V 114/ WY [ NYA] Y e
Kocaeli, Turkey | 1444 Gebze v/e) ) /Ay 0)/AN | UYL 0/AV] 8 | AV,
Chi-Chi, Taiwan | 1444 CHY035 v/AY \Y/e £Y/20 YV VRS [ V/EA ]V /OY
Chi-Chi, Taiwan | Y444 CHY101 vy /41 Ao/io v/80 | £/VV | 0/08 | V/VY
Chi-Chi, Taiwan | 1444 TCU036 vy V4/AL Y/eY Y osEr ] o/ V04
Chi-Chi, Taiwan | Y444 TCU046 vy \UVE IAZAN C/NE | AJOA | V/OA | A/
Chi-Chi, Taiwan | 1444 TCU049 vy Y/VA LE/AY YA LYVAY] A/ VYV /EE
Chi-Chi, Taiwan | Y444 TCUO053 vy 0/4V £Y/4 SYYVY/ALL 470 VYT
Chi-Chi, Taiwan 1444 TCUO054 v/AY 0/ Ay AV YAV VIOA | VY /A
Chi-Chi, Taiwan 1444 TCU056 vy Ve/0r LY/ oY Y AY/AY] o/ A [NY /A
Chi-Chi, Taiwan 1444 TCU060 vy A/OY YY/Ve AANBAYEAIARVAIRANG
Chi-Chi, Taiwan | 1444 TCU065 v/AY + /04 VYV | /AT [ o/ve | 8708 | o/0n
Chi-Chi, Taiwan 1444 TCU068 vy AN \RAVAL /0N VY/VY] A/AA [YY/Y
Chi-Chi, Taiwan | Y444 TCUO075 vy +/4) AM/EE YY | o/Ne | L/ | oY
Chi-Chi, Taiwan | 1444 TCUO076 v/Y YV VY| Y YA Y| 0/AE
Chi-Chi, Taiwan | Y444 TCU082 v/AY 0/ VA oV/\Y /Y0 | ANA | VAL [V /VA
Chi-Chi, Taiwan | 1444 TCU087 vy v/ oyv/v AR YA A R7AYY IRV
Chi-Chi, Taiwan | Y444 TCU101 vy YNY AR YN Ve QAL [ VA
Chi-Chi, Taiwan | 1444 TCU102 vy \/0) VooV [ /YA Ay YA [ 4d
Chi-Chi, Taiwan 1444 TCU103 v/AY AR AY/VA YAV AXE | VAY
Chi-Chi, Taiwan | 1444 TCU104 v/AY V\Y/AQ YE/LY JEL VYAV Y AL YA
Chi-Chi, Taiwan | Y444 TCU128 vy \Y/\e VA/AR A YA I 74 RYAN
Chi-Chi, Taiwan | 1444 TCU136 vy A/YA 0V /AY AR ARYAR RAZATARAZNS
Chi-Chi, Taiwan-03 | 1444 CHY024 Y 14/10 Y/ 4 AR YA YAL | YA
Chi-Chi, Taiwan-03 | Y444 TCU076 Y \E7AN 04/Yo 2OV | /AN [ /A VYE
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Abstract:

In this paper, the results of a statistical study on inelastic displacement ratio for structures
subjected to pulse like near fault ground motions are presented. This study is important
because the results can be used for evaluating inelastic displacement demand of structures
with known lateral stiffness and strength subjected to near fault ground motions. Inelastic
displacement ratio is computed from the response of single-degree-of-freedom systems
having 6 level of strength reduction factor subjected to 61- pulselike near fault records. The
influence of period of vibration normalized by period of peak spectral displacement, strength
reduction factor, period associated with velocity pulse Tp, earthquake magnitude and distance
to the source, post-yield stiffness and hysteresis behavior of a structure on inelastic
displacement ratiois investigated.For more study on the strength and the stiffness degradation
effects on inelastic displacement, three type of hysteresis behavior have been considered. The
first type iselasto-plastic behavior. Elasto-plastic behavior is generally used to represent the
non-degrading hysteretic behavior. Second and the third typesarethe stiffness degrading and
the strength-stiftness degrading hysteretic behavior.Results indicate that strength and stiffness
degrading in short period region increases inelastic displacement demands. Further the period
associated with velocity pulse plays a main role in inelastic displacement and has a significant
effect on it. It is found that strain hardening can reduce inelastic displacement relative to
system with perfectly elasto-plastic hysteresis behavior. Magnitude and source to site distance
have little effects on inelastic displacement. Finally, a simple equation is proposed for
estimating the mean inelastic displacement ratio for structures subjected to pulse like near
fault ground motions.

Keywords: Near fault ground motions, pulse like, inelastic displacement ratio, displacement
demand, stiffness degrading.
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