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TI - JOINING DEVICE FOR PRECAST 

REINFORCED 

CONCRETE COLUMNS WITH A DRY 

JOINT

AB - The joining device (100, 100′) 

comprises a first cover (1) and a 

second cover (2)​, each of which 

has a plurality of through holes 

(3) that match up with one 

another in position, for the ends 

of the rebars of the columns

(200, 200A) to pass through. The 

covers (1,2) are joined together 

by means of, at least, two 

transverse webs (4) and several 

stiffener reinforcements (5,5A)​, 

which are arranged in 

perpendicular to the covers (1,2)​. 

The device further comprises 

connecting means (202, 203, 

204, 205) between the ends of 

the rebars (201,201A) of 

the columns (200,200A)​.
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INNOVATION [ES]

TI - DRY JOINT JOINING DEVICE

BETWEEN COLUMNS AND BEAMS 

OF PRECAST REINFORCED 

CONCRETE

AB - A joining device (100) for precast 

reinforced concrete elements 

with a dry joint comprising a 

first group of joining

reinforcements (10′) arranged on 

a first plane and in parallel with 

one another, each one of 

said joining reinforcements (10) 

comprising one reinforcement 

(1) and two threaded ends (2)​. 

The device comprises first 

coupling means (30) for coupling 

to the columns (200) arranged 

between the joining

reinforcements (10) and 

perpendicular to the first plane 

defined by the joining

reinforcements (10) and a 

plurality of anchoring plates 

(20) arranged so as to define a 

closed frame inside of which 

the joining reinforcements (10) 

are arranged, and where the 

inner space defined by the 

anchoring plates (20) is filled 

with a structural filler material 

(concrete, resin, composite, etc.) 

(50)​. The anchoring plates (20) 

comprise a plurality of holes 

(21)​, at least one for each 

threaded end (2)​, in a position 

that matches up with the latter, 

and through which the threaded 

ends (2) remain accessible. 

The device comprises second 

coupling means (40) between the 

threaded ends (2) and the beam 

(300) rebars.
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- DRY JOINT JOINING DEVICE

BETWEEN COLUMNS AND BEAMS 

OF PRECAST REINFORCED 

CONCRETE.

AB - The invention relates to a 

connection device (100) for 

connecting prefabricated 

structures of reinforced concrete 

with dry joints, the device

comprising a first group of 

connecting reinforcements (10') 

disposed in a first level and 

mutually parallel, each of the 

connecting reinforcements (10) 

comprising a reinforcement (1) 

and two threaded ends (2)​. 

The device comprises first 

coupling means (30) for coupling 

to the pillars (200)​, said means 

being disposed between the 

connecting reinforcements (10) 

and perpendicular to the first 

level defined by the connecting 

reinforcements (10) , and a 

plurality of anchorage plates 

(20) disposed so as to define a 

closed frame inside which the 

connecting reinforcements (10) 

are disposed. The inner region 

defined by the anchorage plates 

(20) is filled with structural filler 

material (concrete, resin, 

composite, etc.) (50)​. The 

anchorage plates (20) comprise 

a plurality of apertures (21)​, at 

least one per threaded end (2)​, in 

positions coinciding therewith, 

through which apertures the 

threaded ends (2) are accessible. 

The device also comprises 

second means (40) for coupling 

between the threaded ends (2) 

and the reinforcements (300) of 

the beams.
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TI - (A2)

DEVICE FOR CONNECTING PILLARS 

AND BEAMS PREFABRICATED 

FROM REINFORCED CONCRETE 

WITH DRY JOINTS

- (A3)

DRY JOINT JOINING DEVICE

BETWEEN COLUMNS AND BEAMS 

OF PRECAST REINFORCED 

CONCRETE

AB - (A2 A3)

The invention relates to a 

connection device (100) for 

connecting prefabricated 

structures of reinforced concrete 

with dry joints, the device

comprising a first group of 

connecting reinforcements (10') 

disposed in a first level and 

mutually parallel, each of the 

connecting reinforcements (10) 

comprising a reinforcement (1) 

and two threaded ends (2)​. 

The device comprises first 

coupling means (30) for coupling 

to the pillars (200)​, said means 

being disposed between the 

connecting reinforcements (10) 

and perpendicular to the first 

level defined by the connecting 

reinforcements (10) , and a 

plurality of anchorage plates 

(20) disposed so as to define a 

closed frame inside which the 

connecting reinforcements (10) 



are disposed. The inner region 

defined by the anchorage plates 

(20) is filled with structural filler 

material (concrete, resin, 

composite, etc.) (50)​. The 

anchorage plates (20) comprise 

a plurality of apertures (21)​, at 

least one per threaded end (2)​, in 

positions coinciding therewith, 

through which apertures the 

threaded ends (2) are accessible. 

The device also comprises 

second means (40) for coupling 

between the threaded ends (2) 

and the reinforcements (300) of 

the beams.
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TI - (A1 B1 B8)

Dry joint joining device

between columns and beams of 

precast reinforced concrete

AB - (A1)

A joining device (100) for precast 

reinforced concrete elements 

with a dry joint comprising a 

first group of joining

reinforcements (10') arranged on 

a first plane and in parallel with 

one another, each one of 

said joining reinforcements (10) 

comprising one reinforcement 

(1) and two threaded ends (2)​. 

The device comprises first 

coupling means (30) for coupling 

to the columns (200) arranged 

between the joining

reinforcements (10) and 

perpendicular to the first plane 

defined by the joining

reinforcements (10) and a 

plurality of anchoring plates 

(20) arranged so as to define a 

closed frame inside of which 

the joining reinforcements (10) 

are arranged, and where the 

inner space defined by the 

anchoring plates (20) is filled 

with a structural filler material 

(concrete, resin, composite, etc.) 

(50)​. The anchoring plates (20) 

comprise a plurality of holes 

(21)​, at least one for each 

threaded end (2)​, in a position 

that matches up with the latter, 

and through which the threaded 

ends (2) remain accessible. 

The device comprises second 

coupling means (40) between the 

threaded ends (2) and the beam 

(300) rebars.
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TI - Joining device for precast 

reinforced concrete columns with 

a dry joint

AB - The joining device (100, 100') 

comprises a first cover (1) and a 

second cover (2)​, each of which 

has a plurality of through holes 

(3) that match up with one 

another in position, for the ends 

of the rebars of the columns

(200, 200A) to pass through. The 

covers (1,2) are joined together 

by means of, at least, two 

transverse webs (4) and several 

stiffener reinforcements (5,5A)​, 

which are arranged in 

perpendicular to the covers (1,2)​. 

The device further comprises 



connecting means (202, 203, 

204, 205) between the ends of 

the rebars (201,201 A) of 

the columns (200,200A)​.
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TI - COLUMN-TO-BEAM JOINT STRUCTURE FOR BUILDING, BUILDING AND JOINING METHOD

AB - PROBLEM TO BE SOLVED: To provide a column-to-beam joint structure, which reduces 

fieldwork by entirely omitting cast-in-place concrete operation in column-to-beam 

joints, and beam-to-beam joints in the column-to-beam joint structure, and to provide a 

building and a joining method. 

- SOLUTION: In the column-to-beam joint structure 4, a PCa-made horizontal structure 7 

is horizontally mounted on PCa-made columns 3. A column joint 6 is directly joined to 

the PCa-made column 3 of the lower floor in a column-to-beam joint 8, and girders 5 

are directly joined to each other in a beam-to-beam joint 9 located between adjacent 

PCa-made columns. All operation points of cast-in-place concrete are eliminated by at 

least one of a first means for connecting the PCa-made horizontal structure by a steel-

frame member, a second means for mutually joining beams in a beam-to-beam joint 

through a damping device, and a third means for providing an earthquake-resistant 

wall between the PCa-made columns in a direction orthogonal to the beams. 
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TI - Method and device for joining

concrete bodies and method of 

constructing a multi-story 

building

AB - A method of erecting multi-story 

buildings by joining spaced 

elongated vertical columns of 

concrete. The method comprises 

providing a screw threaded 

metal socket in the face of each 

column to be connected. The 

socket of one column has a 

thread opposite in direction to 

that of the socket in the other 

column. One column is disposed 

over the other with the mouth of 

the sockets aligned. An elongated 

coupling, having an external 

threaded portion at each end, 

with the thread at one portion 

being opposite to the direction of 

the thread in the other portion 

and including an intermediate 

portion having a grip surface, is 

disposed between the sockets 

and rotated via its grip surface 

while the columns are spaced so 

as to simultaneously screw the 

threaded portions into the 

corresponding sockets by a 

sufficient distance to adjust the 

spacing between the sockets 

such that the upper column 

remains spaced above the lower 

column but supported thereon by 

the connection between the 

sockets and the coupling, with 

the spacing between the sockets 

being defined by the length of the 

intermediate portion of the 

coupling.
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COLUMN-BEAM JOINING STRUCTURE OF BUILDING, BUILDING AND JOINING METHOD

AB - (A)

PROBLEM TO BE SOLVED: To provide a column-beam joining structure, a building and 

a joining method, capable of reducing work at site, by eliminating the whole cast-in 

place concrete work in a column-beam joining part and a beam joining part of the 

column-beam joining structure. 

- SOLUTION: In this column-beam joining structure 4, a PCa horizontal structure 7 is 

installed in the horizontal direction on a PCa column 3. A connection part 6 for the 

column is directly joined to the PCa column 3 of the lower floor by the column-

beam joining part 8, and mutual girders 5 are directly joined by the beam joining part 9 

positioned between the adjacent PCa columns. A cast-in-place concrete work is wholly 

eliminated by at least one means of a first means of connecting the PCa horizontal 

structure by a steel frame member, a second means of joining the mutual beams via a 

vibration control device by the bream joining part and a third means of arranging an 

aseismatic wall in the direction orthogonal to the beams between the PCa columns. 
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TI - Concrete beam connection sleeve

AB - A concrete beam connector 

sleeve has a tubular plastic body 

with a large dimensional end 

portion, a funnel portion joining

the end portion, a rod guide 

portion joining the funnel 

portion, a bolting step joining

the rod guide portion and a large 

dimension portion at the end of 

the sleeve away from the 

opposite end of the sleeve. The 

sleeve is cast in a cement 

column with the large dimension 

portion opening into a spandrel-

supporting recess and the other 

large dimension portion opening 

into the opposite side of the 

column. A threaded rod mounted 

in a spandrel seated in the 

recess extends through the 

interior of the sleeve and past 

the bolting step. A nut threaded 

onto the end of the rod secure 

the spandrel in place on the 

column.
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AB - PURPOSE:To join beam bars to a column by means of grout fixation using an RC 

lamination method in which the joint parts of beam bars in a panel zone are bundled. 

CONSTITUTION:The lower half 10b of a grout box is place fast on the head of an RC 

column, and an RC beam 20 stretching in the X-direction has a downward facing bent 

step part 23 at the protruding end part 22 of a bottom bar 21. An RC beam 30 in the Y-

direction has an upward facing bent step part 33 at the protruding end part 32 of the 

bottom bar 31, and the bottom rod 21 end part 22 is detained with a groove 12x 

provided in the grout box. Then the bottom rod 31 end part 32 is detained with a groove 

12y in the grout box. and they are placed intersecting three-dimensionally, and then the 

upper half 10a of the grout box is placed upon the lower half 10b followed by coupling 

together using a bolt 50 and nut 51. This grout box 10 of consolidated structure is 

sealed with a sealing material, and a grouting material is injected from a grout port 13. 

According to this method, there is no problem in execution of works and the quality, 

and no high precision is required for the position management of the joint part of beam

rod.

3/6  ©  EPODOC / EPO

PN - JPH10110471  A 19980428

PR - JP19960267529 19961008

AP - JP19960267529 19961008

DT - I

FI - E04B1/16&G; E04B1/21&B

PA - OHBAYASHI CORP

TI - BEAM CONNECTION STRUCTURE OF CONCRETE POLE

AB - PROBLEM TO BE SOLVED: To install and position a pole, and to simplify combination 

with beam main reinforcements by integrally preparing a reinforcing body into a steel 

plate frame, sideways penetrating the steel plate frame by a plurality of beam main-

reinforcement connecting rods and uniting the beam main reinforcements at the 

projecting end of the steel plate frame through couplers. SOLUTION: A connection unit 3 

is positioned and arranged around pole main reinforcements 2 projected from the 

upper section of the RC-constructed pole 1, and the insides and outsides of projecting 

ends from a steel plate frame 4 of each connecting rod 7 and beam main 

reinforcements are connected firmly. Consequently, the pole 1 and a beam are joined 

completely by disposing forms around a connection section under the constrained state 

of the end sections of the beam and placing concretej The cross section of the steel 

plate frame 4 is formed in the same shape as a hoop, and the arrangement of the hoops 

in the connection sections can be omitted at that time. As a result, thr as sembling 

properties and the workability of joining with the beam are improved in the beam

connection structure of the concrete pole 1, and a constraining effect to the beam under 

a finished state is ensured. Accordingly, the shearing strength of joining sections is 

increased, and the extraction of beam main reinforcements can be prevented.
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TI - HIGH STRENGTH BOLT JOINING STRUCTURE OF BEAM

AB - PURPOSE: To form a joining part in a high quality and save energy in the welding works 

by extending each beam main rod from each end face of two precast concrete beam

members to be joined together, furnishing a band on each beam main rod, installing a 

fixing plate over the two bands, and joining the fixing plate with the bands using a high 

strength bolt. CONSTITUTION: Bottom bars 2 are extended from the joining end faces 1a 

of PCa beam members 1, each of which is formed by welding a band 3 to the bottom 

bars 2 is suspended by a lifting machine and is put down so as to be mating with the 

end face 1a of another PCa beam member 1 whose one end has already been secured to 

a column member, etc. Bands are welded to these joining end faces 1a, 1a, and a fixing 

plate is installed between the bottom rods 2 as set over between the two bands 3, 

wherein the arrangement should be such that bolts holes 4 in the fixing plate are 

mating with the bolt holes 4 in the bands 3. The bands 3 are joined with the fixing plate 

using high strength bolt, and a concrete form is set around this beam joining part, 

followed by placing of concrete.
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TI - REINFORCING BAR JOINING METHOD

AB - PURPOSE:To ensure joining of reinforcing bars by fitting a sack nut or a lock nut on 

either or both of threaded parts at the tip of beam main rod, adjusting the spacing 

between main rods, and fastening with the lock nut after welding of the nut to the beam

main rod or the nuts with each other. CONSTITUTION:A precast concrete pillar A 

and beam B are placed in place, and each sack nut 5 is fitted on a beam main rod 1 and 

welded (w) to beam main rods 2 at optimum spacing, and lock nuts 6 are fastened and 

the sack nuts 5 are fixed. Grout material 7 is poured fully in the nuts 5, and the gaps 

between the nuts 6 and beam main rods 2 are filled, and thus the beam main rods 1, 2 

are joined. The nuts 5, 6 are fitted both the beam main rods 1, 2, and the nuts 5 are 

rotated relative to the beam main rods 1, 2. When the optimum spacing is obtained, the 

nuts 5 are welded, and the nuts 5 are filled with the grout material 7. Thereby the two 

groups of main rods can be adjusted into a specified spacing required to perform 

welding.
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Concrete Beam Connection Sleeve

AB - (C)

A concrete beam connector 

sleeve has a tubular plastic body 

with a large dimensional end 

portion, a funnel portion joining

the end portion, a rod guide 

portion joining the funnel 

portion, a bolting step joining

the rod guide portion and a large 

dimension portion at the end of 

the sleeve away from the 

opposite end of the sleeve. The 

sleeve is cast in a cement 

column with the large dimension 

portion opening into a spandrel-

supporting recess and the other 

large dimension portion opening 

into the opposite side of the 

column. A threaded rod mounted 

in a spandrel seated in the 

recess extends through the 

interior of the sleeve and past 

the bolting step. A nut threaded 

onto the end of the rod secure 

the spandrel in place on the 

column.
 

 [SS 11]   ..V

 [EPODOC: SS 11]   JOINING AND COUPLER AND PILLAR

Results in EPODOC 3

 [SS 12]   ..V

 [EPODOC: SS 12]   PILLAR AND BEAM AND JOINING AND STRUCTURE

Results in EPODOC 99

 [SS 13]   6 AND 12

Results in EPODOC 6

 [SS 14]   ..LI

 



1/6  ©  EPODOC / EPO

PN - KR101711102B  B1 20170228

PR - KR20150161238 20151117

AP - KR20150161238 20151117

DT - I

CT - || STSE (B1)

KR101009753B  B1 20110119 [ ]  (DONGHAENG CO LTD [KR]​)​;

KR101384609B  B1 20140411 [ ]  (LEE BYUNG HEE [KR]​, et al)​;

KR101490808B  B1 20150206 [ ]​;

KR101549417B  B1 20150902 [ ]  (SAMPYO ENG & CONSTR LTD [KR]​)

PA - SEN VEX CO LTD [KR]

TI - PC Form structure  for end of PC beam

AB - The present invention relates to a form structure  for an end of a PC beam to pour 

concrete outside a steel frame bracket when constructing the PC beam mounted on 

a pillar by the steel frame bracket and, more specifically, relates to a form structure  for 

an end of a PC beam which is lightweight to facilitate installation, improve safety, and 

minimize a crane process. The form structure  for the end of the PC beam whose upper 

portion is opened to pour concrete outside of the steel frame bracket of the PC beam

mounted on one side of a pillar by the steel frame bracket comprises: a first support 

frame disposed vertically and horizontally in a longitudinal direction outside the steel 

frame bracket; a second support frame formed in a Z-bar with opposite flange 

directions, wherein a flange on one side is mounted on one side outside the first 

support frame in a perpendicular direction; a T-shaped form formed shorter than the 

steel frame bracket to be mounted outside a flange on the other side of the second 

support frame; a joining plate mounted on an outer surface of a joining portion of the T-

shaped form and the PC beam by a bolt; and a plurality of mounting angles to mount 

the T-shaped form and a side of the pillar by bolt-mounting.
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TI - COLUM/BEAM JOINING METHOD IN PRECAST CONCRETE STRUCTURE

AB - PURPOSE:To reduce the construction costs by furnishing a PC pillar at its top with a 

cavity with the top face and side faces opened, folding each exposed strip into the 

cavity, fitting the end strip of a PC beam in the cavity, and placing concrete after 

arranging reinforcements. CONSTITUTION:A cavity 1 with the top face and side faces 

opened is furnished at the top of a PC pillar A, and each strip 3 exposed by this opening 

is severed in the center and folded into the cavity. A beam bottom strip 6 of a PC beam B 

is fitted in the cavity 1, and this beam B is supported by a bracket 2. Then reinforcing 

strips 7 are arranged, and concrete is placed to consolidate the pillar A with beam B. 

The PC method is also applied to installing a beam to a place with level difference. This 

reduces concrete placing at site to lead to enhancement of the efficiency.
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COLUM/BEAM JOINING METHOD IN PRECAST CONCRETE STRUCTURE

AB - (A)

PURPOSE:To reduce the construction costs by furnishing a PC pillar at its top with a 

cavity with the top face and side faces opened, folding each exposed stripe into the 

cavity, fitting the end stripe of a PC beam in the cavity, and placing concrete after 

arranging reinforcements. CONSTITUTION:A cavity 1 with the top face and side faces 

opened is furnished at the top of a PC pillar A, and each strip 3 exposed by this opening 

is severed in the center and folded into the cavity. A beam bottom strip 6 of a PC beam B 

is fitted in the cavity 1, and this beam B is supported by a bracket 2. Then reinforcing 

strips 7 are arranged, and concrete is placed to consolidate the pillar A with beam B. 

The PC method is also applied to installing a beam to a place with level difference. This 

reduces concrete placing at side to lead to enhancement of the efficiency.
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PILLAR AND PC BEAM JOINING STRUCTURE

AB - (A)

PURPOSE:To shorten working period by fixedly welding the bottom reinforcing bars for a 

PC beam projected from the joining surface of a pillar to the bottom reinforcing bars 

projected from the end of the PC beam with a joining plate. CONSTITUTION:The 

reinforcing bars 11 projected from a pillar 10 so as to be used as the bottom reinforcing 

bars of a PC beam 20 are joined to the bottom reinforcing bars 21 projected from the 

end 22 of the PC beam 20 with a joining plate 30. Further, the length l of reinforcing bars 

11, 21 projected from the joining surface of pillar 10 or from the end 22 of the beam 20 

is made to be approximately 5 times of the diameter of the reinforcing bars 11, 21 plus 

the clearance c. And cotters are provided to the joining surface 12 and to the end 22 for 

preventing the displacement of the beam 20. Thus, working labor can be reduced.
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METHOD FOR JOINING PRECAST REINFORCED CONCRETE PILLAR WITH BEAM

AB - (A)

PURPOSE:To improve beam main reinforcement fixing performance with an extremely 

simple structure  by hanging and tying anchor plates on and to a plate to be tied without 

arranging through bars, etc., and joining a beam to the head section of a pillar. 



CONSTITUTION:A plate 13 to be tied which is to be hang on and tied to anchor plates 11 

fixed to exposed end sections of beam main reinforcements 7-10 when beams 2 and 3 

are put on a pillar 1 are arranged inside pillar main reinforcements 5 at the head section 

of the pillar 1. Recessed sections 14 in which the beam main reinforcements 7-10 are 

put when the anchor plates 11 are hang on and tied to the plate 13 are provided to each 

side of the plate 13 and reinforcing bars 15 are arranged in grid for reinforcement. By 

hanging and tying the anchor plates 11 on and to such plate 13 to be tied, beams 2 and 

3 are joined to the head section of the pillar 1 and the beam main reinforcements 7-10 

of the beams 2 and 3 facing each other are coupled with each other without arranging 

through bars, etc. Therefore, the arranging structure  of the beam main reinforcements 

can be simplified extremely.
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TI - JOINT STRUCTURE OF PRECAST MEMBER

AB - PROBLEM TO BE SOLVED: To improve the strength of a joint part and a structure  by 

filling a space between precast members with the fiber reinforced hardening material 

for bonding in the joint structure  formed of precast members such as pillars, beams 

and walls made of the precast concrete. SOLUTION: Each joining surface of a pillar 1 and 

a beam 2 respectively made of the precast concrete is formed with a recessed part 3 

with the predetermined space so as to form a rugged surface 4 (irregularity)​. Both 

the joining surfaces formed with the rugged surface 4 are faced to each other with the 

predetermined space, and a space between them is filled with the filling material (fiber 

reinforced hardening material) 5 for joining. Furthermore, a pre-stress steel bar 6 is 

arranged so as to pass through the pillar 1 and the beam 2, and a fixing tool 7 is fixed to 

the ends thereof, and the predetermined precast is led in. With this structure , weight of 

a structure  such as a pillar, a beam and a wall formed of the precast member can be 

reduced, and proof stress and durability thereof are improved.
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