BRI

)1 ey S Bk 7
KAWASAKI STEEL GIHO
Vol.12 (1980) No.2

WERT A 7T A 23 T OHERFOT 7
Earthquake-induced Structural in Underground LIfeline Pipes

7INHL i (Takeshi Koike)

HE

HIERASA T T A v OMPERGHEZMESLT D 72 DI HIERENC K - TAR S 7z #ilig o i KO
FTHNOHBRAAL TR ETDO0THEHET D - DOFIELRE LIz, AWIEO HAIX
(1) EE, 90° X ME, T FEICHRET 20T HEHBOT B0 HRD L 72 OFifE 2R
BWREATHET 5, Q) W RMER A, 7T BT MR LT, ZRENOEHRE
ZHARRNTRO D Z LI h Y, TR IS ERHEE R 2 2 5, ZLi2dH D,

Synopsis :

The risk analysis methodology developed for underground pipeline systems makes use
of a conversion factor B in order to estimate the structural strain in the underground
pipelines induced by the propagating seismic wave. The purposes of this study are (a) to
derive a practical procedure to estimate the conversion factor that can be used for
straight and bent pipes and tee-junction, and (b) to determine conversion factors for a
number of typical cases in order to provide the analyst with the numerical insight as to
its values consistent with the physical conditions to which the pipeline sistem is

subjected.
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Synopsis:

The risk analysis methodology developed for underground pipeline systems makes use of a conversion factor

# in order to estimate the structural strain in the underground pipelines induced by the propagating seismic wave.

The purposes of this study are {a) to derive a practical procedure to estimate the conversion factor that can

be used for straight and bent pipes and tee-junction, and (b) to determine conversion factors for a number of

typical cases in order to provide the analyst with the numerical insight as to its values consistent with the

physical conditions to which the pipeline system is subjected.
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Table 1 Numerical Example of conversion factor
L. --400m
Geological site econditions
Parameters —- — —— - _
A I3 C
C m/ s 150 300 500
; kyf/em? J44.4 1377.6 1826.5
K, kyl/cm? 2164 8 656 24 043
¢ - L15 0.287 : 2.103
T . 2.67 1.33 | 08
@ radss 2.356 1.712 7.85
- rads's 844.8 1689.7 2816.0
@ rad/s 80.4 80.4 80.4
(e ey J? 0.08 10 * 0.08 %10 4 0.08 % 10"
Lo @it 8.65 % 10—+ 3435210 0 95.33 %10
2z/L2-AE/ K, 90.63 > 104 22.66x10 ¢ 8.16x 10 4
Bo 0.991 . 0.998 0.99%
A 0.992 _[ 1.601 1.009
I --130m
(Geological site conditions
Farameters . e e e
A B C
C m/ s 150 300 500
[ kgl cm? 3444 13776 3826.5
K; kgf/em? 2 164 8656 24 043
& - . 3.07 0.765 0.275
T ! s ; 1.0 0.5 0.3
@ ; rad/s 6.28 12.57 20.95
ax rad/s 1 844.8 1689.7 2816.0
& rad/s 214.5 214.5 214.5
{ o axy ) 0.55 > 104 0.55x10 ¢+ 0.55<10 4
(e a2 857 x 104 34.34 X 10-¢ 95.39 <10 ¢
(2m/LR-AF/Kg 644 4810 4 I 161.14x10 ¢ 58.03 % 10-¢
2y 0.939 ! 0.984 0.954
B, 0.940 [ 0. 988 1.004
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Table 4 Numerical examples of conversion factor
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