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< SUMMARY >

Purpose &
Contents

The purpose of this research is to develop a steel pipe pile cutting and handling
robot prototype based on excavator attachment that improves productivity, quality,
and safety in steel pipe pile head cutting work. The proposed robot targets steel
pipe piles with a 500mm diameter. The performance of the robot was verified by
laboratory experiments, and its economic feasibility was validated by LCC
analysis.
The current methods in steel pipe pile head cutting work have difficulties in
obtaining 1) labor safety, 2) consistent quality, 3) productivity, 4) skillful labors.
Numerous studies have been focusing on developing various equipment trying to
solve the limitations, however, it has been investigated that those studies have
revealed practical constraints in the construction sites. Therefore, this study
focuses on developing a cutting and handling robot that not only solves the
stated problems but is expected to have practical application in the construction
sites. The main scopes of the proposed robot are 1) estimating steel pipe pile
and marking its cutting line 2) cutting steel pipe pile head, 3) separating and
hoisting the severed steel pipe pile, 4) moving and loading the steel pipe pile.
The main contents and functions required for the development of the robot are as
follows:

® Development of automated pile head cutting location detection technology

® Development of steel pipe pile clamping technology

® Development of steel pipe pile head cutting technology

® Development of separating, rotating, hoisting and moving technology for the
severed steel pipe pile
Development of prototype of robot by integrating the technologies involved
® Development of performance estimation and LCC based economic analysis

model
® Development of technological feasibility and practical application analysis model

Results

The steel pipe pile cutting and handling robot prototype based on excavator
attachment developed in this research will deal with the current difficulties found
in domestic construction sites. Experiments will be conducted to verify the
performance and quality of the robot. Furthermore, LCC based economic analysis
will be conducted as compared with the existing methods. The proposed robot
targets steel pipe piles with a 500mm diameter, the most widely used type in the
domestic field.

Expected
Contribution

It is expected that the steel pipe pile cutting and handling robot prototype based
on excavator attachment overcomes the limitations of the previous studies, mainly
in practical terms. The proposed robot is expected to be applied not only in
projects of apartment houses but also in other types of buildings such as office
buildings, public offices, etc.

Keywords

Pile Head Construction Safety Economic

Steel Pipe Pile ) .
P Cutting Work Robot Improvement Feasibility
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E3.23 BAY| J|Y YEUE TRy U Mok 29l HEY 2Eo| H/H|S 6B 24
Wiz (B)
B: C:7><‘D(17 GIXD(I

935,602 < 172 — 766,401 < 118
160,923,544 — 90,435,318
70,488,226

C.: A i o] A 2 F A H] & (Costof Conventional Method)

C, : A5t 2 o] Ao 2 79 vl & (Cost of Automatic Method)

D, : A A w2 o] Az A 7 A 5= (Annual Work Day of Conventional Method,)
D, : A3 iAo A7F A 7 U 4= (Annual Work Dayof Automatic Method)

W Argae e A7+ (B,,)

B. .= B(P/A,i,n)
= 70,488,226 (P/ A4, 2.28%,10)
= 623,990,118¢

W g dA7HA ()

C,, = RP+MC
= 29,023,552+ 981,200 (P/ F, 2.28%,2) + 981,200 (P/ F,2.28%,4)
+981,200(P/ F,2.28%,6) + 981,200 (P/ F,2.28%,8) + 981,200 (P/ F,2.28%,10)
+14,866,350(P/ F,2.28%,4) + 14,866,350 (P/ F,2.28%,8)
+13,176,000(P/ F,2.28%,5) + 13,176,000 (P/ F,2.28%,10)
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