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Development of Bending Equipment to Improve Productivity of
Rebar Pre-assembly Method Using Welded Bar Reinforcement Mat

Hyun-Gi Kim*, Jung-Woo Kim
R&D Center, DASCO Co., Ltd.
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Abstract Construction methods such as modular and OSC methods are attracting attention to improve
productivity in the construction industry. Pre-assembly methods are also being applied in various ways
to improve the rebar assembly process, which relies on labor. We developed mat-type bending
equipment for market expansion of a rebar pre-assembly method using welded bar reinforcement mats.
D25 and 60 rebar was set to the maximum capacity, and the resistance moment and acting moment were
calculated based on an equilibrium equation to determine the specifications of a hydraulic cylinder.
Since the bending axis of the rebar and the rotation axis of the forcing device are different, the
relationship function was calculated using the least squares method and updated through measurement
data. In addition, errors in parts were reviewed through 3D assembly simulation, and the performance
of a prototype was verified by performing mat experiments. A test conducted in manual mode showed
that it was sufficient to perform target bending. Correction of the error was done through trial and error
by adding the angle in the next operation to the error that occurred in the previous operation, and a
reasonable angle was found.
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Fig. 1. Welded bar reinforcement mat and bending
products
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Fig. 2. Standard dimensions(6.00 m x 2.40 m) for
Welded bar reinforcement mat
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R-Prefab Formed by Combining Welded Bar(Wire) Mat(Mesh) and Bending unit

y

Cu!ﬁ\ng Rebar

Dowel-mesh 2Way—Mat 1Way—Mat Drop—mesh Stirrup—mesh

Fig. 3. Concept of reinforcement pre-assembly method
using the welded bar reinforcement mat

U-mesh Hoop-mesh
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Table 1. Core technology of R-Prefab method

Division Description
Optimal design, planning capabilities, and
various rebar detail technologies considering
Design structural standards, manufacturing limitations,

transportation conditions, assembly sequence,
etc.

Development of construction technology and
equipment for welded bar mats, including
Construction| assembly equipment, lifting and transportation
JIG, assembler training, construction materials,
and spacers.

Technologies that contribute to the expansion
of the application of welded bar mats, such as
3D bending equipment that is differentiated
from linear cut and bent, discovery of 3D
members, and 2D member pre-assembly
technology

3D Bending
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Table 2. Tensile splice length for deformed bar
(fy=400MPa)

Splice Length fck
(mm)
Rebar type 21 MPa 24 MPa 27 MPa
D16 880 810 770
D19 1,040 960 920
D22 1,500 1,410 1,330
D25 1,710 1,600 1,510
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Fig. 4. Example of mesh bending M/C from Google
search
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Device Control Prototype
configuration system production
* Main-frame
* Driving part
*Bending part
* Control part

* Initial angle settings * 3D simulation

* Interface design * Parts fabrication
*User angle operation logic *Device assembly

* Spring-back compensation * Operation inspection

Fig. 5. Summary of design and prototype production
process

Table 3. Device configuration by function

Division Unit Function

Main frame Steel plate Loading support

Hydraulic pressure
generation,
transmission
and control

Hydraulic pump,
Valves, Pipes,
Hydraulic cylinder

Driving part

Direct involvement
in bending

Pressurizing,

Bending part Bending

Angle calculation

Encoder, PLC )
and operation

Control part
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Fig. 6. Device configuration and dimensions
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Fig. 7. Equilibrium conceptual diagram for moment
of driving part
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Table 4. Calculation of required force for deformed
bar (SD600, D25)

. Moment Distance Force
Division Note
(tmm) (mm) (ton)
0.49
Rebar 200 (1Rebar)
Resistance 98.46 (min.) 29.54 My
(60Rebar)
500 29.54 M,
Acting 76.92
Force 14,769 192 (8cylinder) M
9.62 ¢
(1eylinder)
Myp= 5, X Z, 2

Where, S denotes yield strength of rebar, Z,

denotes section modulus
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Where, F; denotes acting force D; denotes

distance
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pump
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| (O Tilting guide bar
(@: Rotating arm
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apparatus (: Clamping cylinder
(¢): Hydraulic cylinder (: Clamping Block

Fig. 9. Unit configuration and designation for
bending part
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Fig. 12. Basic configuration diagram for PLC
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Table 5. Check list for operational inspection

Division Check List Results
Dimensional accuracy v
Horizontal stability
Main frame Connection fixity
Harmony between members Y|
Resistance to vibration v}
Pump pressure adjustability
Vibration of hydraulic pipes
Driving part Fluid flow controllability Y|
Cylinder operability v
Noise control
Bending range and angle v
) Clamper operability
Bending part Pin fixing and replacement
Distance from bending point
Angular accuracy v
Control part Controller operability
P Response rate and speed
Degree of overheating Y|
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Fig. 15. Basic test case for equipment using a single
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Table 6. Bending results of welded bar reinforcement
mat for prototype performance test

Bending Angle & Error ( ©)
Bar Size
45° 90° 135°

D16(2D) - 83(-2) 129(-3)
D16(3D) - 90(-2) 130(-5)

D19 45(0) 90(0) 135(0)

D22 45(0) 85(-5) 126(-9)

D25 42(-3) 83(-7) 122(-13)
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