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RESPONSE CHARACTERISTICS OF STRAIN OF IN-GROUND CYLINDRICAL TANK
OBSERVED DURING EARTHQUAKES
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By Nobuaki SAKAKI, Misao SUZUKI, Hiroaki NAGAOKA and Kazuo KOYAMA

The earthquake observation has been carried out on the large-scale in-ground LNG
storage tank made of reinforced concrete. The strains of the side wall and the accelera-
tions were recorded. The strain response characteristics investigated by the records

and FEM analyses are as follows: (1) The circumferential component strain caused by
the axial force is predominant in all earthquakes. (2) The circumferential distribution
modes of the circumferential component strains are predominant in the following two

modes, i.e., the axisymmetric mode or the sine mode which is caused by the ring de-
formation mode. (3) The SH body wave causes the sine mode. One of the earthquake
ground motion components which causes the axisymmetric mode is the Rayleigh wave,
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Fig.1 Schematic view of in-ground tank and arrangements of

pickups for earthquake observation.

EBhromsd. BtO NEIZI0T, BRESANERE
Vs 1359200m/s ©hH 5. PSHREIZLVBEIRIZY
VB, TRBOYARBEERE Ve id, BOBO 110 m/s,
470~660 m/s TH 5.

(2) BBAEE

HEBERI T, Fig 1 ITTR S5 H88 & il o ndE
EHESF OO A EBIE L 7z, IR R SR I 13
EKHPH40m OEBBIZIHSBAEROLDE 3 A
(AG1~AG3) REU. HEIZIEZFORKIZ1~3
BABEHOEDE 4/ (AT1~AT4) FRE L. #
eI ERSE LY 3.625m OB X THENETY >
25 cm NERODNALE S, FBARIZED - THILA 45 &
RT3 8E (5-5~7-7TDONE) REU . %72, I
Kok 0 14.65m OF S THIENEMmS» 5 17 cm NER
DORBIZ, HAFEIEP > THOA 445 ERRTSE
(1-1~8-8 DNB) REL 7z. BIERS EHEH K

HTHB. ZOMIC, FERKLD 14.66m OFI D
6-6 i T, SMBEE A 5 20 cm PNERONLE IZSRE KT,
Table 1 Observed earthquakes.
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* | Acceleration gal Velocity kine
No.| Eerthqueke Date i [ ity
lorizontal| Vertical |Horizontal Vertical
A 'B“g'aK'KEN 57.7.28 | 7.0 3 6.2 4.0 2.2 11
B [B Rt | 7802 | 8.7 s ¢.0 | 180 | 63 1.5
c |MHO, 58.5.26 | 7.7 1 2.9 0.7 1.4 0.4
D |KANAGAWAKEN| s6.8.8 | 6.0 4 155 | 145 2.1 1.1
e | TORSHMA 59.3.6 7.9 3 7.8 4.8 2.0 0.9
F|NASAROKEN | s0.9.14 | 6.9 3 4.6 2.8 1.7 0.6

*in Japanese Scale in YOKOHAMA city
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Fig.2 Observed ground accelerations.
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