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Effect of Vehicular Traffic on Ground Vibration Characteristics.

Tokumi Sarro*, Hidekazu YAMaM0TO* and Hiroshi SUGIYAMA™**
ABSTRACT

Simultaneous observation of short-period seismic noise were carried out on the observation points
where the distances from the national road and the express highway in Morioka area. Investigation was like-
wise conducted with respect to the ground vibration characteristics excited by the cars and vehicles and
their influential range. On the other hand, the investigation was also made to see whether directly-generated
noise by vehicular traffic was included in the redults of short-period seismic noise observation, approximate-
ly 490 points in Morioka area.

Short-period seismic noise was measured by 3-component seismometers with a natural period of 1 sec.
Power spectra were calculated by means of FFT from 2048 degitized data of wave forms.

Results of the investigation are summarized as follows:

1) Due to passage of cars and vehicles, ground vibration in the frequency band between 5 Hz and 15
Hz is much exicited and its directly-generated influence is exercised upon a range no less than 300 m from
the road.

2) Amplitude and predominant frequency of the short-period seismic noise while none of cars and vehi-
cles pass through make no change in accordance with the distance from the road.

3) With respect to the amplitude of the short-period seismic noise observed in Morioka area at mid-
night especially while none of cars and vehicles pass through, none of significant difference is seen in either
the district close to the road with in 200 m from the trunk-line road where huge traffic volume or the region
excluding the said district.

Therefore it is suggested that vibration characteristics of the ground peculiar to the site ¢an be observed

even in the vicinity of trunk-line road, provided that passage of cars and vehicles is ceased for a settled time
required for analysis.
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Fig. 1 Location of observation lines. The observation
line Ippongi is on a place 1 km from the nation-
al road, and the line Ohta is 700 m from the To-
hoku express highway.
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Fig. 2 Combination of observation systems in the in-
dividual lines. Observation was made 3 times
by means of 4 systems in the line Ippongi,
whereas observation was made twice by means
of 3 systems in the line Ohta.
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Fig. 3 Examples of traces of N-S component in the line Ippongi. With the observation line 50 m from the national road
as a criterian point, observation was made 3 times by means 4 systems. The length of traces is approximately 40

sec. All the traces are high-cut filtered at 25 Hz.
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Fig. 4 Variation of normalized power spectrum with distance from the national road in case of passage of the cars and
vehicles in the line Ippongi. Since observation was made 3 times, the 50 m as the criterion ponit is shown by 3

spectra of 50 m~1, 50 m~2 and 50 m~3.

15Hz, - FTHCoH: BEXAERT 2 MESE 2R
T L L, BEREFHFCOA7 —EOEL RS
&, KEBCEERSE TIO~15Hz D27 —MNELL
KEL, BEOLIERCEMEBALTHORL, ETF
BTiZ2~6Hz D9 —hik®L, BELDERVE
PheE P TE, FLT, 400mLl RS L WTh
O RABEEE L T —EOEY R T,

Fig. 8 EFHIERMITREDO N-S 8L U-D o< v
— AR b ADOEE» S OEE X AEERT. ER
BITBCHELTAY @R LIFHU RPN &, EF1o
AN P AIBRAECEEC L TRR LT B D0
EBOERBB LS CRFTONEN, B ->TE
bt aEmRED#E .,

HHIERTEED B 5 DORERRT. X 5 TR A IRIED
L% Fig. 92, EBAEKOE/% Fig. 10z, 2~
6, 6~103 X 0'10~15 Hz D L AHEHEHFE DA< v —{ED
BRoZEL% Fig. 1lcthFhnt, & cngE
A% ORT O DI FHBEKFBELLLKEV-H DD,
£ LU TIPS B AIRIE10.3~0.4 mkine, EHRAH
i1 3~4Hz L 3E—ETH Y, FRERAUKFTO
-7 ~fEORBTNC b B L 3B RIZEDbhist,

HED X 5 nf@figie s, AiE—FRKckvTizE
E»H300mBE F CREROBETC X 3 EHNRE
DEENRRATWD LEMENS,

3.2 FRRAEICHTZERSHOME

Fig. R EHETREO N-SHS B X UEBTHD
UDREGDA7—AR7 b AORICEBHEREH H OB
B X AR RERAE LTRT, Fig.2 R Lic L
©, 2EDEAEHLETHERT > T 5w, HKiES
DS0mE 1B A (B0m-1) L U2@E (50 m-2)
D2ARZ I AERRLTHD, EMBATEOASZ b
MERFE 2 S B XU ETERS & CERILRL,
HBERE RS Tk 5~10 Hz 0o BRER S EEC L
L, BBEEY BBV BHBATAER
BELRTHD, —F, ERFEBRTRCIVTIL, 3K
4 &b BEEES S OB X a8z, WThi
1Hz T OREY L HER S B85 & 3~4Hz DALME
BLT3,

Fig. 5 XU 6 ik Lic &L @ROBITEWHERKETH
Totedt, EMETRHCKE 2 ABEEN b OB X
5EHERIREOR/IL, B¥E &K CKFEO.3~0.4



22 w B 8 =

IPPONGI (traffic is busy.)

2.0
R E-W Comp.
— .
()
5 1.5F o R
E o
w0
=)
[} .
& 0.5} .o
0.0 . L
0 500 1000
2.0
. N-S Comp.
Py L ]
215t
£
£ o
810 .
=)
E
g .
& 0.5} . ®
< . *
0.0 . A
0 500 1000
2.0
U-D Comp.
21508
£
£ o*
oy,
S
[
pw °
.
g 0.5 . e .
< °
0.0 1 !
500 1000

DISTANCE (m)

Fig. 5 Variation of amplitude with distance from the
national road in case of passage of the cars and
vehicles in the line Ippongi.
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Fig. 6 Variation of predominant frequency with dis-
tance from the national road in case of passage
of the cars and vehicles in the line Ippongi.
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Fig. 7 Variation of total power per each frequency
band with distance from the national road in
case of passage of the cars and vehicles in the
line Ippongi. The total sum of the power
values in each frequency band is indicated by
open circles in case of 2~6 Hz, by open trian-
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Fig. 9 Variation of amplitude with distance from the
national road in case of no-passage of the cars
and vehicles in the line Ippongi.
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Fig. 8 Variation of normalized power spectrum with distance from the national road in case of no-passage of the cars

and vehicles in the line Ippongi.
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Fig. 12 Variation of normalized power spectrum with distance from the express highway in the Ohta. The schematic di-
agram in the upper place shows N-S component in case of the passage of cars and vehicles, whereas the dia-
gram in the lower place shows U-D component in case of the non-passage of cars and vehcles. Since the obser-
vation was made twice, the 50 m as a criterion point is shown by 2 spectra of 50 m~1 and 50 m-2.
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Fig. 13 Variation of total power per each frequency
band with distance from the express highway
in case of the passage of the cars and vehicles
in the line Ohta. The total sum of the power
values in each frequency band is indicated by
open circles in case of 2~6 Hz, by open trian-
gles in case of 6~10 Hz, and by solid circles
in case of 10~15 Hz.
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Fig. 14 Distribution of amplitude of short-period seis-
mic noise (U-D component) in Morioka dis-
trict. Amplitude is small enough in the area
ranging from center of the city (eastern part
of Morioka station) to mountainous district of
the east part.
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Fig. 15 Distribution of traffic volume in Morioka dis-
trict per hour from 02:00 at midnight to 05:00

in the mornimg.
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Fig. 17 Comparison of frequency distribution of am-
q Yy

plitude (U-D component) on the observation
point both on and in the outside of the dis-
tricts surrounding the roads on which more
than 100 cars and vehicles pass through per
hour. No difference is noticed between the

two.

Fig. 16 Distribution of the regions surrounding the
roads. The hatched range shows the districts
surrounding the road 200 m within the roads
on which more than 100 cars and vehicles

pass through per hour,
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Fig. 18 Comparison of frequency distribution of geological condition on the observation point both on and in the out-
side of the districts surrounding the roads. No difference is noticed between the two.





