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In Hokkaido, agricultural pipelines are widely installed in peat ground distributed over large areas. Over time, differential
settlement of the pipelines may progress and eventually lead to leakage accidents. In particular, many leakage accidents occur
at structural connection sections due to longitudinal differential settlement caused by differences in foundation types. Therefore,
if the longitudinal settlement of pipelines can be estimated, effective countermeasures can be implemented efficiently during
construction.

In the basic research project “Study on Pipeline Rehabilitation Technologies in Peat Soft Ground Areas” (FY2017-FY2020), a
mathematical model for estimating the longitudinal settlement of pipelines in peat ground (hereinafter referred to as the
“settlement model””) was developed. However, in order to verify the validity of this model, data such as longitudinal settlement
of pipelines and peat layer thickness are required.

In this study, settlement gauges were installed during the construction of pipelines in peat ground, and the long-term settlement
behavior of both the pipelines and the foundation ground was monitored from immediately after construction. In addition,
longitudinal settlement conditions at both structural connection sections and general sections were investigated for pipelines
that had been in service for more than 20 years. Information on pipeline span arrangement and peat layer thickness was also
obtained from construction completion documents and related records.

Subsequently, pipeline and ground data were input into the settlement model to obtain calculated values, which were compared
with measured values obtained from the settlement investigation. As a result, at some structural connection sections, both the
measured and calculated values showed similar tendencies: flexible pipes exhibited large settlement near the structures, and the
settlement gradually approached uniform settlement with increasing distance from the structures. On the other hand, there were
also cases in which the measured and calculated values differed significantly, indicating that further examination of the
applicability conditions of the model is necessary. In the general sections, the calculated values generally agreed with the
measured values.

These results suggest a certain degree of validity of the longitudinal settlement model proposed in this study.
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