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DESCRIPTION 

 

Title of Invention 

REMOVAL METHOD FOR EMBEDDED STRUCTURE 

 

Technical Field 

[0001] 

 The present invention relates to a method of removing an embedded structure. 

 

Background Art 

[0002] 

 Embedded structures to be embedded under the ground include piles, pipes, earth-

retaining members (sheet piles). For example, a pile is driven into the ground as a foundation 

that bears a structure or the like. The structure is demolished and removed when unnecessary, 

but the pile under the ground remains under the ground as an existing pile. The existing pile is 

to be extracted and removed from under the ground when an obstacle under the ground is 

removed to restore vacant land, or when a newly installed pile, sheet pile, or the like interferes. 

[0003] 

 Known methods for extracting an existing pile include a method of burying a 

cylindrical casing around the existing pile, extracting the casing, hooking a wire hoop on the 

tip of the casing, returning the casing under the ground, hooking the wire hoop on the upper 

part of the existing pile, extracting the casing, and then pulling up the existing pile with the wire 

while injecting cement milk (see, e.g., Patent Literature 1). 

 

Citation List 

Patent Literature 

[0004] 

 1. Japanese Patent No. 6284253 

 

Summary of Invention 

Technical Problem 

[0005] 

 However, in the conventional method, the cement milk is injected from on the ground, 

and thus, the cement milk cannot be injected promptly into a cavity formed upon pulling up the 

casing. This has created a problem in that the surrounding ground is likely to collapse and 

entering the cavity, leading to subsidence of the ground. 

[0006] 

 As such, a method similar to that of extraction of a sheet pile can be employed to 
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¿´´±©­ ½±²¬·²«±«­ ·²¶»½¬·±² ±º ¬¸» ­»¿´·²¹ ³¿¬»®·¿´ º®±³ »¿½¸ ±º ¬¸» ·²¶»½¬·±² ¬«¾»­ îðò 

ÅðïðíÃ 

 ß­ ¼»­½®·¾»¼ ¿¾±ª»ô »³°´±§³»²¬ ±º ¬¸» ³»¬¸±¼ ¿´´±©­ ®»³±ª·²¹ ¿² »³¾»¼¼»¼ 

­¬®«½¬«®» ¿´±²¹ ©·¬¸ ¿°°®±°®·¿¬»´§ ·²¶»½¬·²¹ ¿ ­»¿´·²¹ ³¿¬»®·¿´ò Ì¸»®»º±®»ô »ª»² ·² ¬¸» °®»­»²½» 

±º ¿ ­¬®«½¬«®» ·² ¬¸» ª·½·²·¬§ô ¿² »³¾»¼¼»¼ ­¬®«½¬«®» ½¿² ¾» ®»³±ª»¼ ¿´±²¹ ©·¬¸ °®»ª»²¬·²¹ 

­«¾­·¼»²½» ±º ¬¸» ­¬®«½¬«®»ò 

ÅðïðìÃ 

 Ì¸» ³»¬¸±¼ ±º ®»³±ª·²¹ ¿² »³¾»¼¼»¼ ­¬®«½¬«®» ¿½½±®¼·²¹ ¬± ¬¸» °®»­»²¬ ·²ª»²¬·±² 

¸¿­ ¾»»² ¼»­½®·¾»¼ ·² ¼»¬¿·´ ©·¬¸ ®»º»®»²½» ¬± ¬¸» »³¾±¼·³»²¬ ·´´«­¬®¿¬·²¹ ·² ¬¸» ¼®¿©·²¹­ ­± 

º¿®ô ¾«¬ ¬¸» °®»­»²¬ ·²ª»²¬·±² ·­ ²±¬ ´·³·¬»¼ ¬± ¬¸» »³¾±¼·³»²¬ ³»²¬·±²»¼ ¿¾±ª»ô ¿²¼ ½¿² ¾» 

³±¼·º·»¼ ©·¬¸ ¿²±¬¸»® »³¾±¼·³»²¬ô ¿¼¼·¬·±²ô ³±¼·º·½¿¬·±²ô ¼»´»¬·±² ¿²¼ ¬¸» ´·µ»ô ©·¬¸·² ¬¸» 

®¿²¹» ¬¸¿¬ ½¿² ¾»  ½±²¬»³°´¿¬»¼ ¾§ ¬¸±­» ­µ·´´»¼ ·² ¬¸» ¿®¬ô ¿²¼ ¿²§ ¿­°»½¬ º¿´´­ ©·¬¸·² ¬¸» 

®¿²¹» ±º °®»­»²¬ ·²ª»²¬·±² ¿­ ´±²¹ ¿­ ·¬ °®±ª·¼»­ ¿² ¿½¬·±² ±® »ºº»½¬ ±º ¬¸» °®»­»²¬ ·²ª»²¬·±²ò 

Ü»­½®·°¬·±² ±º Í·¹²­ ¿²¼ Ò«³»®¿´­ 

ÅðïðëÃ 

ïðô ïð¿ô ïð¾ó°·´»ô  

ïïó¾»¿®·²¹ ´¿§»®ô  

îðô îð¿ óîð½ô çðó·²¶»½¬·±² ¬«¾»ô  

îïô ïïìô ïïëó­©·ª»´ô  

îîô îíô èðó°·°»ô  

îìô îì¿ô îì¾ô çïô çîó®±¼ô  

îëó·²²»® °·°»ô  

îêó±«¬»® °·°»ô  

îéó³±²·¬±®ô  

îèó¼±«¾´»ó°·°» °¿®¬ô  

îçó³·¨·²¹ °¿®¬ô  

íðó¾¿´´ô  

íïó­°®·²¹ °¿®¬ô  

íîó¼·­½¸¿®¹» °¿®¬ô  

ìðô ìïó­«°°´§ °«³°ô  

ìîô ìíó³·¨»®ô  

ììóìéó½±²¬¿·²»®ô  

ìèó­«¾³»®¹·¾´» °«³°ô  

ìçó¹»²»®¿¬±®ô  



ëðó¼«¿´ ´·¯«·¼ °´«²¹»® °«³°ô  

ëïô ëîó½±²²»½¬·±² °·°»ô  

êðó°·´» »¨¬®¿½¬±®ô  

êïó¾±±³ô  

êîó½®¿²»ô  

êíó½¿­·²¹ô  

êìó¿«¹»®ô  

êëó´»¿¼»®ô  

êêó®»¿½¬·±² ¾»¼ô  

êéó»¨½¿ª¿¬·±² ¾·¬ô  

êèó±°»²·²¹ °¿®¬ô  

éðó­´·²¹·²¹ ©·®»ô  

éïô éîó¸±±°ô  

éíó¿²¬·ó¼®±° ©·®» ®±°»ô  

éìó­¸»»¬ °·´»ô  

çíó·²¬®±¼«½¬·±² ³»³¾»®ô  

çìó¬·° ³»³¾»®ô  

çëô çêó·²¬®±¼«½¬·±² ·²´»¬ô  

çéó³·¨·²¹ ½¸¿³¾»®ô  

çèó·²¶»½¬·±² ·²´»¬ô  

ççó½¸»½µ ª¿´ª»ô  

ïïðó­©·¬½¸·²¹ ¿°°¿®¿¬«­ô  

ïïïô ïïîó¬¸®»»ó©¿§ ª¿´ª»ô  

ïïï¿ó´»ª»®ô  

ïïíô ïïêóïïçó¸±­»ô  

ïîïó¸±´´±©ô  

ïîîóïîìó½±³³«²·½¿¬·²¹ °¿¬¸ô  

ïîëó°¿¬¸ò  
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CLAIMS 

 

Claim 1 

 A method of removing an embedded structure from ground comprising: 

 installing an injection tube at a position with a certain distance or more from the 

embedded structure, 

 attaching a string-like member to the embedded structure, and 

 hoisting the string-like member thereby pulling up the embedded structure, as well as 

injecting a sealing material from the injection tube into the ground in a flow amount determined 

corresponding to at least a diameter of the embedded structure, wherein the installing the 

injection tube comprises forming at least two bores having different depths at a substantially 

predetermined distance from the embedded structure in a circumferential direction of the 

embedded structure, and installing at least two injection tubes having different lengths. 

 

Claim 2 

 The method of removing the embedded structure according to claim 1, wherein the 

injecting the sealing material comprises selecting one of the at least two injection tubes 

corresponding to the position of the embedded structure and injecting the sealing material from 

the selected injection tube. 

 

Claim 3 

 The method of removing the embedded structure according to claim 1 or 2, wherein 

the injecting the sealing material comprises switching an injection tube by a switching apparatus 

to supply the sealing material. 

 

Claim 4 

 The method of removing the embedded structure according to any one of claims 1-3, 

wherein the flow amount of the sealing material is determined based on a pull-up speed of the 

embedded structure and the diameter of the embedded structure. 

 

Claim 5 

 The method of removing the embedded structure according to any one of claims 1-4, 

wherein the sealing material comprises water, a hardener, an accelerator, blast-furnace cement 

type B. 

 

Claim 6 

 The method of removing the embedded structure according to any one of claims 1-5, 

wherein the injection tube is installed at least 0.2 m or more from the embedded structure. 
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Claim 7 

 The method of removing the embedded structure according to any one of claims 1-6, 

the method comprising: 

 inserting a hollow frame member into the ground so as to surround the embedded 

structure, 

 pulling up the frame member inserted from the ground, 

 attaching the string-like member to the frame member, and 

 inserting the frame member attached with the string-like member, into the ground so 

as to surround the embedded structure. 

 

Claim 8 

 The method of removing the embedded structure according to claim 7, wherein the 

pulling up the frame member comprises injecting a bond along the outer surface of the frame 

member, wherein the bond is used for adhesion of plants. 

 

Claim 9 

 A method of removing an embedded structure from ground comprising: 

 attaching a string-like member to the embedded structure, 

 injecting a hollow frame member attached with an injection tube for injecting a sealing 

material, so as to surround the embedded structure, thereby installing the injection tube at a 

position with a certain distance or more from the embedded structure, and 

 hoisting the string-like member thereby pulling up the embedded structure, as well as 

along with pulling up the frame member, injecting the sealing material from the injection tube 

into the ground in a flow amount determined corresponding to at least a diameter of the 

embedded structure, wherein the installing the injection tube comprises forming at least two 

bores having different depths at a substantially predetermined distance from the embedded 

structure in a circumferential direction of the embedded structure, and installing at least two 

injection tubes having different lengths. 

 


