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Development of Curve Fitted Equation about Dynamic Response Analysis

of a Buried Concrete Pipelines

Jin-Ho Jeong, Sung-Ban Kim and Myung-Seok Ahn

Abstract : The objective of this study is to propose curve fitted equations that can facilitate calculations and
improve a practical applicability when the seismic performance of buried pipelines needs to be evaluated.
The curve fitted equations are derived based on the evaluation of the dynamic responses of concrete pipe
with a boundary condition of fixed-free ends. To study the dynamic response of underground pipe, the
numerical analysis program developed in the previous research has been used. The location of maximum
strain has been determined through dynamic analyses for a boundary condition of fixed-free ends. Then
wavelength(A) of 5-1000(m) and propagation velocity(Vs) of 100-2000(m/s) have been applied at the location
of maximum strain and the unit strain curve with the changes of the wavelength(A) and propagation
velocity(Vs) has been obtaind. Non-linear least-square regression has been used to develop highly applicable
curve fitted equations and various types of exponential regression equations have been checked out. Thus
curve fitted equations and necessary coefficients with best results are suggested.

Key words : buried pipelines, fixed-free ends, dynamic response, curve fitted equation
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14 2aze daus $HSPHA oF FHaAG AL
3 9% FARSAM AsEE T4 mi(V)Fk
(m/vsec) 100 200 300 400 500 600 700 800 900 1000
ml 1.006E-02 | 1.206E-02 | 1.406E-02 | 1.506E-02 | 1.656E-02 | 1.706E-02 | 1.948E-02 | 2.184E-02 | 2.398E-02 | 2.599E-02
m2 | -1.926E-02 | -1.256E-02 | -4.256E-04 | -4.256E-04 | 1.803E-02 | 3.426E-02 | 3.940E-02. | 4426E-02 | 5.029E-02 | 5.645E-02
m3 1.032E-06 | 1.030E-06 | 1.030E-06 | 1.030E-06 | 9.083E-07 | 7.243E-07 | 5.807E-07 | 3.173E-07 | 1.799E-07 | 1.086E-07
m4 LTI12E+01 | 1.113E+01 | 1.112E+01 | 1.112E+01 | 1.115E+01 | 1.119E+01 | 1.176E+01 | 1.234E+01 | 1.288E+01 | 1.334E+01
m5 | -1.166E+00 | -1.169E+00 | -1.176E+00 | -1.176E+00 | -1.176E+00 | -1.165E+00 { -1.185E+00 | -1.214E+00 | -1.242E+00 | -1.268E+00
mb 1.186E-02 | 1.886E-02 | 4.186E-02 | 4.386E-02 | 5.186E-02 | 5.286E-02 | 5513E-02 | 5.765E-02 | 6.075E-02 | 6.686E-02
m7 | 1.716E+00 | 1.720E+00 | 1.739E+00 | 1.749E+00 | 1.739E+00 | 1.716E+00 | 1.864E+00 | 1.954E+00 | 2.036E+00 | 2.106E+00
(m/Vsec) 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
ml 2.790E-02 | 2.979E-02 | 3.141E-02 | 3.300B-02 | 3.459E-02 | 3.602E-02 | 3.753E-02 | 3.863E-02 | 3.969E-02 | 4.102E-02
m2 6.300E-02 | 6.921E-02 | 7.753E-02 | 8538E-02 | 9.399E-02 | 1.036E-01 | 1.114E-01 | 1.216E-01 | 1.360E-01 | 1.412E-01
m3 6.627E-08 | 3.865E-08 | 2.660E-08 | 1.681E-08 | 9.869E-09 | 6.798E-09 | 3.635E-09 | 3.363E-09 | 2.595E-09 | 1.358E-09
mé 1.380E+01 | 1430E+01 | 1461E+01 | 1.504E+01 | 1.554E+01 | 1.585E+01 | 1.646E+01 | 1.643E+01 | 1.666E+01 | 1.732E+01
m5 | -1.290E+00 | -1.319E+00 { -1.341E+00 | -1.363E+00 | -1.396E+00 | -1.420E+00 | -1.461E+00 | -1.479E+00 | -1.493E+00 | -1.538E+00
mbé 6.982E-02 | 7.508E-02 | 8.003E-02 | 8.080E-02 | 8.233E-02 | 8.823E-02 | 8571E-02 | 9.860E-02 | 9.581E-02 | 8.859E-02
m7 | 2176E+00 | 2.252E+00 | 2.299E+00 | 2364E+00 | 2.440E+00 | 2488E+00 | 2.583E+00 | 2.578E+00 | 2.614E+(00 | 2.719E+00
T 4 AT FAATN Y AAEE T, mi(V)Fk
(m/vsec) 100 200 300 400 500 600 700 800 900 1000
ml S1.232E-02 | -1.225E-02 | -1.214E-02 | -1.204E-02 | -1.202E-02 | -1.210E-02 | -1.220E-02 | -1.239E-02 | -1.255E-02 | -1.271E-02
m2 5.151E-03 | 5.176E-03 | 5.190E-03 | 5.211E-03 | 5.245E-03 | 5.295E-03 | 5.329E-03 | 5.381E-03 | 5.413E-03 | 5428E-03
m3 7.613E-01 | 6.680E-01 | 7560E-01 | 9.171E-01 | 1.114E+00 | 1.300E+00 | 1.575E+00 | 1.830E+00 | 2.018E+00 | 2.105E+00
méd -9.221E-01 | -9.027E-01 | -9.589E-01 | -1.087E+00 | -1.178E+00 | -1.189E+00 | -1.307E+00 | -1.350E+00 | -1.371E+00 | -1.381E+00
mb5 2341E+13 | 2.143E+13 | 2.141E+13 | 2.101E+13 | 2.267E+13 | 2402E+13 | 2.420E+13 | 2.377E+13 | 2411E+13 | 2.609E+13
mb -2.561E+01 | -2.559E+01 | -2.570E+01 | -2.570E+01 | -2.574E+01 | -2.580E+01 | -2.588E+01 | -2.577E+01 | -2.576E+01 | -2.581E+01
m7 5.628E-01 | 5.431E-01 | 5.434E-01 | 5449E-01 | 5.583E-01 | 5.770E-01 | 5.895E-01 | 6.057E-01 | 6.164E-01 | 6.170E-01
(m/vsec) 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
ml -1.276E-02 | -1.291E-02 | -1.293E-02 | -1.292E-02 | -1.288E-02 | -1.271E-02 | -1.249E-02 | -1.222E-02 | -1.207E-02 | -1.156E-02
m2 5403E-03 | 5.417E-03 | 5.357E-03 | 5.327E-03 | 5.270E-03 | 5.159E-03 | 5.050E-03 | 4.922E-03 | 4.835E-03 | 4.772E-03
m3 2.034E+00 | 2.012E+00 | 1.793E+00 | 1.611E+00 | 1.381E+00 | 1.130E+00 | 9.180E-01 | 7.670E-01 | 6.377E-01 | 5.335E-01
m4 -1.378E+00 | -1.316E+00 | -1.279E+00 | -1.189E+00 | -1.089E+00 | -1.021E+00 | -9.155E-01 | -8.456E-01 | -6.983E-01 | -5.585E-01
mb 2728E+13 | 2.713E+13 | 2.912E+13 | 2.835E+13 | 2.614E+13 | 2479E+13 | 2.228E+13 | 1.388E+13 | 5.249E+12 | 2.168E+12
mbé -2.583E+01 | -2.574E+01 | -2.584E+01 | -2.581E+01 | -2.566E+01 | -2.564E+01 | -2.559E+01 | -2.518E+01 | -2.428E+01 | -2.355E+01
m7 6.189E-01 | 6.169E-01 | 5.969E-01 | 5.967E-01 | 5.892E-01 | 5.602E-01 ; 5438E-01 | 5.210E-01 | 5.240E-01 | 5.260E-01
olu] sfAHHGANN AHBHACER DAHH Frol a9 5% 9 2 e ZAT o
o 97N A me FH9 #HF O e d FEHA Z22aRE T 7 dojHe &
37e AR A mot mE T4 3 Ax AAHPAE o83 HoHE FHY RAERA
g AAsa 44, me AT o9 dA g o FuAFE HT 098 oY =& HIAHE
o2 F¥ate 4L 2A3I vepdth 2 ogte] UEhien, =59 %d#f&@‘«l A8 A=
4, ms, me, My XH]X*OJ FelE Yehdth o] Zo] 100me| Y¥ FIHE wjde, AvGAER
28 A me] e AnEEV)dl wel gelx  F, dduA F deAfo] AAzd 34" A
BE HAnEs ml(V)i geojdch ojtt.
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16 2aE faBe FHLHANG BF TARRA A
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A A | m(V) my(V) m3(V) m (V) ms5( V) mg( V) mL( V)
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