) MEHGDERREROCAREIEBORDER

BRI MEEZ B #BE#H= BEEN BEFRIE
FX-I RBBEE ORF #MHERX

1. EahE

BEHoRBR I 2 HBICE, B VEMBLEGEOHMBEBERPRINCEERZSONSL, &
DEINNEE, AFHULTCAMBRHRIRS, B4RV ETORFVHERRHKESSK2>N T, #HHE
BEHETRTENEF TR ENG, %, BroREALEFRCBE T IR OE, BEVOHRER
BRI EBBELRELLESOMBEBOESD, 50k, BEYIHBORMMEoHEHERK
L-oTOBHYUTEBL LMoL, LA, BEVALORMMME, ERLSCMEABEOSH
NELD, BRELKEZUEEEIRFILTIVILHMEINIHEENL OTH B,

Licmd-T, CoE57%, il TRBE] shBoRGHEHELHF LM LR, BRI ACHEE
MERESTSZ LT, Tk, ThoOBMEYOLLUE*EETL LT, BEIFX LEELERNEHRE
BT 3 b0 TH Y,

ARETE, FEBLEORHEEEEROICHRT 510, ERMOSATS L BOERAR
OERBORVCERHMEMBORBREAMNB LA, 0T, AEEHMEL L CLBBOoRBRELEID
ED, totWERBEERROAMICELLTES AL FELEMEERMCEAN, REFERICK
b, HEREECL-T, O SHERUPHOEEBEOEELIT-> 7, FHEREERE LR
EBRLT, ArfioftiickEs, ERORUHKH 27 ) - P EREERL, T0 EKBELIME
MHORBIRBLAEA ST T, BENEERELTL, B hEmMoEEICE AL 2,

2. EXHEWNHOBRBOMRRUFA Y XF A
KA i, B I0HER, B ELCEHEH2 27— P EBEEERL, 2oL RBOoEREAAO
AR ERE L CHEBEMHAIME L, F & U T Dytamical Ground Compliance iz {435 & 1L 5 i 4% © B 45 1
AR, RIATIFEERINCIH-TE2d, RLOESFHFROBBE/ICA,
D) MEAIMERESHRO 2R ICAFHTICE, IbHEEME)—FoRBTCMET S &
T e,

2) MEBREEHHRCECEFTRBCR2045F > THEILE2HAUT 3720, stAIFEREZ 25 C &,
3) MBERETZNKE (b EB0) BT IADICLENL e « 22 - P HHBENCT &
WEDREMBH 12, #->T, BARAERMBORBFHELTZOREHSEEE S - LBREEZH
WTERBRHMAT S 2o, FIrcEfmEHNHoERBEMELL, CoRBRBOMEL Fig 1 1TR
T, A LrBERBEIBERMESFRA RGN Z b0T, FBEOEHS L PLRCEE - 2BHMIEICL

WiRE T LhoMiEABEONG, TOFEUFEHEFETLE,
1) EERBETNIRET 2820 THL, ¥o + 22— ' CHREORSPEHRTCLTOBRE R
MBS OBEBREERI LA &, -7, BEBOEAMBBEHITA, S/NLORENYE VG
>,

—175—



PILOT VALVE

VIBRATOR
@ T
[ !
) J‘I SEISMIC MASS i }JJ.J; SLAVE VALVE —_ |
| S 'r.'ri [ 8
ROD—H—A — i s
G .
g i .
MANTFOLD T 05
i&3
T <
0.2 4
l o= = ==
1 BASE PLATE I 0 -
L 1300 |
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Fig. 4. The measurement site and the situations
of excited footings.
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Fig. 16. Particle orbits of surface ground motions excited by B-footing in the
vertical direction linearly sweeped for the range of frequency ;-15 - 5 Hz.
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SURFACE MOTION OF TOPOGRAPHIC IRREGULAR GROUND
EXCITED BY SERVOCONTROLLED VIERATOR
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*
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It has been recognized that the dynamic behavior of a building structure
during an earthquake is considerably affected by the geologic formation and
the property of the soil medium. In particular, the geologic and topographic
irregularities in the soil medium seem to have a tremendous effect on the
characteristics of the earthquake ground motion, together with the associated
structural damage of the building. There have been many theoretical investi-
gations about the elastic wave propagation in or around such geologic and
topographic irregularities of the soil medium, but only a few experimental
investigations about the effects of the amplification and focussing properties
of elastic wave motions resulting from the local geologic and subsurface soil
conditions on the surface motion of topographic irregular site.

This paper deals with full-scale measurements of surface ground motion
generated by forcing to vibrate a footing, which was made of reinforced concrete
and 3.5m in diameter and lm high, resting on the surface of subsurface irregular
ground which was turned out to the flat surface ground from a hill composed of
a steep ridge and canyon geometry. We selected four kinds of lines as full-
scale measurements of surface ground motion considering the velocity structures
derived by seismic exploration. Then, four pieces of footings, which were the
same size each other, were placed at the different points, that is, three of
them were placed at the surface of the cutting ground and one of them was placed
at the surface of the filling ground. In order to vibrate those footings, we
used the servocontrolled vibrator built as a trial.

Observations indicate that the surface variations of SH wave motion are
highly frequency dependent and do not necessarily decay monotonously according
as the source-receiver distance increases. It is the measured point of the
filling ground nearest the edge between the cutting ground and the filling
ground that the surface velocity of the subsurface irregular ground is most
amplified.

In order to predict the amplification and focussing effect of the subsurface
irregular site condition on the surface velocity amplitude variation, we assume
two-dimensional arbitrarily-shaped alluvial valley model considering the footing-
soil interaction effect. We compare the measured results with the theoretical
results based on the method of boundary integral eguation and get the good
agreement between them.
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