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Development of Seismic-Based Detection and Visualization Techniques
for Deeply Buried Pipelines

R PRI
YASUYUKI HODOTSUKA

FRTTES CHUT TH 247 9 BRI, REMRE OLE L IREDIEEN AR AR TH DA, #MEICITZ KA
T3 H BT D AT, WM A O TR R ORI R A FIE R TS L2 AL LT,
WML 2 W e SRR IR FE IS O W TR L7z, £ ORER, HERE OB TF v — 7 T Tl -
ZWRTDMEGTENANRNESRETHL L2 MR L, £z, REBZEHMETFAZH W TEm o RET
— Z BT, 7o b ONCHERE 2 D OBGILIE 2 L CRIBME T 2 FliEERE L., &6, 71—
REBRBIOHME Y I 2L —va ik, ThoDOFIEORDMEEZRER LT,
F—O—F:MTA 7T, BERE, KEEHRRE, BEI=a2r—var
Accurate identification of the locations and burial depths of deeply buried pipelines is essential
for urban underground construction. However, conventional investigations are often time-
consuming and labor-intensive. This study investigates an efficient seismic exploration method
using elastic waves for detecting deeply buried pipelines. The results showed that a chirp-based
survey configuration, in which excitation and receivers are arranged along the pipeline direction,
is effective for pipeline detection. In addition, a high-resolution processing method based on a
state-space model and a technique for visualizing scattered waves from buried pipelines were
examined. The effectiveness of the proposed method was confirmed through field experiments
and numerical simulations.
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