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RESPONSE SPECTRA OF LONG-PERIOD GROUND MOTIONS OBTAINED BY MENDING OF
SATURATED RECORDS OF A LOW-MAGNIFICATION SEISMOGRAPH

W HE—*-FH E*™-BH= Y- F H R e
By Yoshikazu YAMADA, Shigeru NODA, Saburo SHIMADA and Takaharu YOSHIDA

In this paper, considering that valuable information concerning the aseismic design of
structures are hidden in saturated records, a more resonable method to mend the Japan
Meteorological Agency’s (JMA) low- ification grams is proposed through a
shaking table test. This method is able to mend a saturated seismogram with an error

lower than 10 % for engineering purpose. Seven JMA’s records with saturations
obtained during the 1968 Tokachi-oki earthquake, the 1978 Miyagiken-oki earthquake
and the 1983 Nihonkai-chubu earthquake are mended by the proposed method., Conse-

‘l‘ldi:" "

quently, some grams are found to give much higher response
spectra than design values for long-period (5 to 15 seconds) structures,
Keywords : long-period ground motion, low-magnification seismograph, shaking table

test, mending
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(a) Response with saturation
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(a) Response without saturations
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(b) Response with saturations
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F#-1 FEVIhAOLEVBEDOEZKEIMREROBR
Experiment Period(sec) Double amplitude(cm)
code Shaking JMA Error Shaking JMA Error
table [¢3) table (%)
A3p4 3.99 4,07 2.01 6.18 6.23 0.81
A3P6 6.00 5.89 -1.83 6.22 6.15 -1.13
A3p8 8.00 7.96 -0.50 6.20 6.16 -0.65
A3P10 9.99 9.97 -0.20 6.21 6.22 0.16
A3P12 11.98 11.93 -0.42 6.24 6.17 -1,12
A3Pl4 13.99 13.83 -1.14 6.22 6.11 ° -1.77
Mean value -0.35 Mean value -0.62
£—2 EHHLOEVIBEOHBEEIMERROBER
= 20 |— mean value
Experiment Maximum displacement(cm) z ——— envelope
code Shaking JMA Error - =
table (03] 5 10 h=2%
MOAO 7.46 -7.00 -6.17 E I ;
TAO -7.99 8.64 8.14 2 AL N -
HAL2 -12.26 -12.05 -1.71 P N SR I SN AN
MRAS 8.13 8.76 7.75 3 Y A NA—
Mean value 2.00 S ,J‘ A PR Y\ AEC N
> [V U | ’
& <10ty 'v\l ' ~
~ 4 T}
[ - ]
TAO shaking table 1 ¥
——- JMA's seismogram| & -20—
100 |— P SN W N S N N S NN
L h=2% 5 10 15
- Period(sec)

Velocity response spectra(kine)

Period(sec)
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ILTHRECShEMREORK - RIBLUFH
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FHEESOWE I, B—101ZRd a, b, cdD 3 HDOEE
BETA VA -CHEREAWMB ZEITE5B. LU,
RyEBXDOEFHEOKRES MK 0.2~0.3mm TH 5 I &b
5, bEHIKHFVESITamBET cHERET S &,
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ZHE LV THEAL ZEEENL, B—100aks
bE &P S ni=4x/AL, 1, bREcHENS
=—Ax/ALELT v BEU v, 2K, R (2) i

F£3 RWIIOHZBEOERBNRERDOEGR

Experiment Period(sec) Double amplitude(cm)
code Shaking JMA Error Shaking JMA Error
table [¢3)] table )
A5P4S 4,00 3.91 -2.25 10.13 6.87 -32.2
AlOP4S 4.00 3.78 -5.50 19.95 11.26 -43.6
AS5P6S 6.01 6.02 0.17 10.15 8.93 -12.0
Al10P6S 6.01 5.86 -2.50 19.88 13.00 -34.6
Al4P6S 6.01 5.98 -0.50 27.91 17.30 -38.0
AlOP8S 8.00 7.93 -0.88 19.75 14.80 -25.1
Al4P8S 8.00 7.70 -3.75 27.86 19.49 -30.0
AlOP10S 9.99 9.76 -2.30 19.93 17.00 -14.7
AL4P10S 10.00 9.86 -1.40 28.03 2352 | -16.1 E—10 &Y DnBHOEBO
Al4P12g 12,03 11.77 -2.16 28,12 25.16 -10.5 FAI ) DR
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ol s a1y
4] 5 10

omop>

V1 (kine)
BE—12 WERN L LEREE v, EORAR

F—4 WEFRNMBS tAVWLEBEOBERE

Experiment Double amplitude(cm)
pcode ShakIng JMA Error
table (¢3)

AS5P4S 10.13 11.12 9.77
AlOP4S 19.95 18.61 -6.72
A5P6S 10.15 11.40 12.32
A10P6S 19.88 18,56 -6.64
Al4P6S 27.91 26.92 -3.55
A10P8S 19.75 18.38 -6.94
Al4P8S 27.86 28.30 1.58
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Al4P10S 28.03 30.44 8.60
Al4p12g 28.12 28.66 1.92
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