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Development of an Automatic Ceramic Pipe Laying Machine for Subsurface Drainage System (Part 1)
—Manual Working Capacity in Laying Ceramic Pipes—

Tadatoshi SATOW*', Kiyoaki MATSUDA™, Kazunori HIRONAKA*', OsamuTSUJI*', Yoshiyuki HARA™

Abstract,

This study aimed to develop an automatic ceramic pipe-laying machine to improve the efficiency
in constructing a subsurface drainage system. The performance of the developed machine was evalu-
ated by first determining the manual working capacity in laying the pipes to the subsurface. Construe-
tion of the drainage system involved six steps starting from the determination of trench positions to
covering the pipes with soil. Practically, all the steps were mechanized except the laying of pipes,
which was done manually. Digging and pipe-laying steps were synchronized that obtained a working
capacity of 8,3 h/ha and comprised about half the total working time in the construction. The man-
hour per hectare requirement was 6. 6 for placement of the pipes ; 33. 4 for digging and laying works ;
10.6 for placing of filter; and 2.5 for covering with soil. About 63% of the total manpower was re-
quired in digging and laying works, which therefore necessitates the use of machineries to free the
worker from a stressful working environment, and also improving construction efficiency.
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