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CONSIDERATIONS ON STRAIN-OCCURANCE MECHANISM OF UNDERGROUND
PIPELINES DURING EARTHQUAKES

KA > - B g o
By Hiroshi OISHI and Koji SEKIGUCHI

In order to study the dynamic behaviour of underground pipelines, the earthquake

observation has been continued on an underground pipeline since 1977, Qut of over

twenty earthquakes observed since the instaliation of instruments, the Miyagiken-Oki

earthquake, the Izuhanto-Tohooki earthquake, and the Chibaken-Chubu earthquake were

taken up as examples, A closer investigation by evolutionary spectra analysis and phase

velocity analysis was made to make clear the relation between the strain measured on

the underground pipeline and the ground motion.

The method of the seismic response analysis of underground pipelines was proposed

taking account of the results of above-mentioned earthquake observation. To prove its

effectiveness, the strains obtained by using this method were compared with observed

ones, In result was proved the effectiveness of this seismic response analysis method.

. 202

HREROMBRRHIC O VT, BRIEER - HES
FUV-B i & EGE L, %<@ﬁﬁ@ﬁ@nréfu L
@b,%%ﬁﬁ®ﬂﬁ®&ﬁ@ﬁ%%&%%%évﬁﬁ
EDBERIZOVTIE, BIREIC 2 » TV B Sl nss .

—77, HREROMEINERIES LT, iy
A& WBRITHFE S NI B SRE T O MBI A BT

(H# - EHETL) 5, E<HOLShTVE., 0
FHEICBOT, MBANE LT, HEEBCMHEED
TOWEFRELHOTHAS.,

HERICHERERICHRAE T 509413, OHBOES
PRDER (WBORHHAM) ICL0RET L0525
QOMBKE T~ DEEERIC L5094, CkHah
5. FRETFIVIE, OQRBETLAHEOH»EE-1260T
&HHDT, KEHRPOEEER I L T, HERO
FHMFEEL LKLY, HREBROMEY AR T2E5S
~,¥<@%ﬁ%ﬁh?mé

T DR 125 5 B RIB N I8 2 5
u;é&,ﬁahﬁﬁ_ﬁbfu,%W&wa@b?

*IE£E L HASBEEHRITH TR
(F210  J1I5T7 )| X B AT 1-1)
= ERA T OAEERDRITRR (5

Love % - Rayleigh @ & 2 s Fi &,
%, s hTuw st

TIT, bhbhil, HEREROMERED, H,
EROOSTAREBMOEEO Y, 19778 L0, #
REBOMBEAZERL V5. 1, HMEEAKR
EHLLIIULT, REHEOLELEZE L EREROME
INERRTEORR = KL 1270

LT, MEBAKEOERICED, MBOKEE
B L ERO T HOREME OBIR, >$, £@
WHIE B & 1o S ERIE B & BRTRE O H OBIRIC
DVTHEEMAZS. X610, REKAZEL - BRE
BOMBISERTEOFEIMIC >\ T, SERE N

5.

Hy sl &

2. EEEROMEEAIAH

(1) 1BERERCRIHA

B 2 ER L T O A EERE, B Xz
LB L, W 1800mm, PIE 19 mm OAEMBRECH
5. FIQ TR £912, BB WL, G L —3m
IHEE s, —#, vHENLT, G.L.—17m i
HRINTVS, £, TME0 1 m OB, Ro—
ABRIDOBFEE] & 5 &, BEINA TS,

HoBEAEIRIK & MR BR AR %, Fig 1 WRY. RBIE



N S ST B SO T
R H e F] » H
] H L i
» H

Fig.1 Soil Profile and Measurement Instrumentation.
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Fig.2 Observed Accelerograms (x direction).
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Fig.3 Observed Accelerograms (y direction).
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Tabie1 List of Observed Earthquakes.
name date time epicenter g%%(}m) magnitude
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Fig.4 Evolutionary Spectra (radial component),
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Fig.5 Evolutionary Spectra (transverse component).

Table 2 Phase Velocity of Seismic Waves.

direction |time range | coeffi. of |phase veloc.l
(sec) correlation (n/sec)
0- ko 0.84 1106
horizontal | 4O-75 0.63 2950
radial T5-110 0.72 2213
component 0-L0 0.76 588
vertical ko-175 0.88 ©
75-110 0.93 L
0~-23 0.8k 126k
23-40 0.75 1475
horizontal Ko~ 75 0.72 2950
transverse 75-110 (0.57) (8850)
component 0- 53 0.56 210
s 23- ko 0.55 it
vertical 40-75 0.68 -
75 -110 0.78 2350
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Fig.7 Observed Accelerograms (y direction).
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Table 3 Phase Velocity of Seismic Waves.

direction | time range | coeffi., of | phase veloc.
{sec) correlation (m/sec)
0-1210 0.85 4325
horizontal| 10- Lo (0.57) (5767}
radial 4o - 80 0.76 1573
component 0-10 0.69 168
vertical 10-bo 0.50 17k
ho- 80 0.79 2350
0-10 0.72 3460
horizontal | 10-ko (0.54) (3460)
transverse Lo-80 0.84 1730
component 0-10 0.61 168
vertical 10~ ko 0.51 181
ko= 80 0.86 4700
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Table 4 Phase Velocity of Seismic Waves.

direction | time range | coeffi. of phase veloc,
(sec) correlation {m/sec)

s 0-7 0.95 5767
radial | PoTizemtal | o g4 (0.27) (8650)
component . o~ 1 0.53 162
vertical 7-30 0.55 17k
. 0- 7 0.90 L325
transverse | hoTizontal | 7 _s5p (0.48) (4325)
compopent oo 0- T 0.70 157
erticas T-30 0.56 168
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Fig.12 Relation between Pipe Strain and Ground Motion,
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Fig.13 Relation between Pipe Strain and Ground Motion.
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