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SEISMIC RESPONSE ANALYSIS OF JOINT-CONNECTED BURIED
PIPELINES INCLUDING CONCRETE-FIXED SECTIONS

By Hisao Goto, Masata SuGiTo, Hiroyuki KAMEDA
and Atsushi IsoDA

Synopsis

Estimation Equations for Strain and joint displacement of joint-connected buried pipes under
seismic loads have been proposed. Response analysis of buried pipes for straight and concrete-
fixed sections have been carried out with several analytical parameters as incidence wave, incidence
angle to longitudinal direction, and pipe diameters. Axial and bending strain, and joint displace-
ment have been represented as a function of ground strain and apparent wave length in longitudinal
direction. Further, the effective construction method for concrete-fixed section which reduces
bending stress of pipes there has been suggested.
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Fig. 10 Joint Displacement and Total Fiber Stress versus Incident Angle (straight pipes, $200).
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Fig. 11 Joint Displacement and Total Fiber Stress versus Incident angle (straight pipes, $400).
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Fig. 12 Total Fiber Stress versus Displacement Amplitude (straight pipes).
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Fig. 13 Joint Displacement and Total Fiber Stress versus Incident Angle (concrete-fixed section, $200).
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Fig. 14 Joint Displacement and Total Fiber Stress versus Incident Angle (concrete-fixed seciton, $400).
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Fig. 15 Axial Stress and Bending Stress versus Displacement Amplitude (concrete-fixed section, $200).
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Fig. 16 Axial Stress and Bending Stress versus Displacement Amplitude (concrete-fixed section, $400).
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Fig. 17 Peak Response Values versus Ground Strain Amplitude in Longitudinal and Transverse

Directions (200, longitudinal wave).
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Fig. 20 Peak Response Values versus Ground Strain Amplitude in Longitudinal and Transverse
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3 #hudTs
BEMTORYOTHEELSERBY v 13, R

Table 2 Conversion Factor 8, and B,,.

e
BB s EWMEALNMEBROTHE ¢ LLTROK . \ B, Bir
I diameter
K@ 5h3, $200 15
04  (¢=200) $400 1.0 1.5
fu=pupy={ 08 9740 #800 R
u=Fa(P)=1 18 (¢=2800) $1650 1.7
1.0  (¢=1650)
Table 3.1 Conversion Factor 8, and Constant ¢ ($200).
wave length ground strain amplitude in longitudinal direction ¢,, (% 10-3)
L, (m) 1.0 1.3 1.7 20 2.5
120 By=0.63 By=0.187 By=0.087
¢=0.0 ¢=0.443 ¢=0.693
140 B+=0.68 By=0.260 By=0.130
¢=0.0 ¢=0.420 ¢=0.680
160 By=0.72 By=0.400 By=0.162
¢=0.0 ¢=0.320 ¢=0.725
190 Bx=0.78 By=0.733 By=0.286
¢=0.0 ¢=0.047 ¢=0.629
By=0.86
240 c=0.0

Table 3.2 Conversion Factor 8, and Constant c (¢400).

wave length

ground strain amplitude in longitudinal direction ¢, (X 10-3)

L, (m) 1.0 1.3 1.7 2.0 2.5
120 By=0.6 By=0.173 Bx—0.08
¢=0.0 ¢=0.427 ¢=0.66
140 By=0.65 Br=0.26 By=0.105
¢=0.0 ¢=0.39 c=0.7
160 By=0.68 By=0.357 By=0.192
¢=0.0 ¢=0.323 ¢=0.603
190 By=0.75 By=0.633 By=0314
¢=0.0 c=0.117 ¢=0.531
=0.78
240 v

Table 3.3 Conversion Factor 8y and Constant ¢ ($800).

wave length

ground strain amplitude in longitudinal direction ¢, (X 10-2)

L, (m) 1.0 1.3 17 2.0 2.5
120 Bn=041 Bn=0.107 By—0.06
¢=00 ¢=0.303 c=0.42
140 By=047 fy=0.12 B2=0.08
c=0.0 ¢=0.38 c=0.46
160 B, —0.50 Br=0.22 By =0.107
¢=00 ¢=0.279 ¢=0.474
19 Bn=058 | By=0317 By=0.185
c=0.0 c=0.263 c=0.434
=061
240 ﬁczo.o
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Table 3.4 Conversion Factor 8, and Constant ¢ ($1650).

wave length ground strain amplitude in longitudinal direction ¢,, (X 10-3)
L, (m) 1.0 1.3 1.7 2.0 2.5
120 By=022 Bx=0.10 By=0.043
¢=0.0 ¢=0.12 ¢=0.262
140 By=0.235 By=0.135 By=0.07
¢=0.0 ¢=0.10 ¢=0.23
160 By=0.245 By=0.164 Bx=0.098
¢=0.0 _¢=0018 c¢=0.194
190 Bx=0.26 By=0.25 £y=0.164
¢=0.0 ¢=0.01 ¢=0.121
By=0.275
240 ¢=0.0
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b h3,
M Bu eu= BB vy orerereeereeeeeniens 17
$200 04 TROZEBBI fu i, e BEOTH BB LU
Z‘;gg ‘l’g SAMOFSH (B) Wk o FRALMEE S, Tabled
41650 ) I, B DEERL,

KA~ ERACTERFEIERROHBRIEE
BABENICHE ST S FIEERT,

® HEIShMBREE, BRERE BICEHBESOMBRELD, FHSICBT 5 ANBREOKNHE
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Fig. 21 Effect of Uncovered Length of Pipe on Response Values ($800).
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