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Mechanical Splicing Characteristic of the Threaded Bar according to the
Contact Conditions of the Transverse Rib

J. M. Kim', S. W. Choi%, B. M. Kim*
(Received March 22, 2019 / Revised April 19, 2019 / Accepted April 26, 2019)

Abstract

The objective of this study is to analyze the mechanical splicing characteristic of the threaded bar according to the contact
conditions of the transverse rib. In order to consider the contact conditions of the rib, selection of the main variables
including the gap of the core diameter (l;), rib angle (), and the number of contacts (Cy) of transverse rib was done. So as to
analyze the splicing characteristic of the D51 threaded bar, a finite element (FE) simulation of the tensile test was conducted
using the designed D51 threaded bar and coupler. Through FE simulation results, it was verified that the mechanical slicing
characteristics varied based on the main design variables (l., 9, and Cy). It was further confirmed that it was important to
determine the Cy in consideration of I.. Additionally, the tensile test results of the D25 and D51 threaded bar combined with
the couplers were similar to FE simulation results. Furthermore, to quantitatively evaluate FE simulation and test results, the
calculation equation for the contacted projection area ratio (R) of the transverse rib was proposed. To secure a mechanical
splicing joint of the threaded bar, it was established that the R calculated using the proposed equation had to be greater or
equal to 40%.

Key Words: Threaded bar coupler, Mechanical splicing characteristic, Transverse rib contact area, FE simulation, Contacted
projection area ratio
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Fig. 1 Mechanical splicing joint for the threaded bar
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Fig. 2 Main shape design variables of the threaded bar
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(b) I, : 1.0 mm, 6 : 70°

Fig. 3 Schematic diagram of I, according to I,
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(b) Floor plain
Fig. 4 Schematic diagram of the threaded bar shape
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Fig. 5 Schematic diagram of mechanical splicing joint
according to Cy, of the transverse rib
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Table 1 Design variables data for the D51 threaded bar

dr ht
Case Cr (mm) o1
(mm) (mm)
1 45°
2 48.6 20.5 2.5 60°
3 70°
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Table 2 Design variables data for the coupler
dc hc CC LC
(mm) | (mm) | (mm) De Oc Cn (mm)
45° 5 51.3
49.6
60° 6 61.5
— | 25 20.5 80
70° 7 71.8
50.6
- 8 82.0
Table 204 AA | A& F& AA AFE ol &
3lo] 24 Case o] AZelE AASL C o = F
A3k Ao A Table 32 o] 24 Case o VAE
p51e] 71714 ol ¢ & wHRY A S

sttt

Table 3 Data of the mechanical splicing joint for the
D51 threaded bar

D51 Coupler A
Case | threaded dc Cn 9
bar | mm) | % | €& | ™)
1 5 952
2 6 1142
3 Casel 49.6 45° . 1332
4 8 1523
5 5 77
6 6 932
. Case2 49.6 60° . 1099
8 8 1243
9 5 716
10 6 859
m Case3 49.6 70° . 1002
12 8 1146
13 5 714
14 6 856
15 Casel 50.6 45° . 999
16 8 1141
17 5 583
18 6 699
19 Case2 50.6 60° . 816
20 8 932
21 5 537
22 6 644
»3 Case3 50.6 70° . 752
24 8 859
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Table 4 Tensile test results of the D51 threaded bar with
yield strength 600MPa

Strength (MPa) )
Category Elongation
Yield Tensile
6001 7101 0.11
Standard [7] . . .
(Nominal) (Nominal) (Nominal)
hreaded 646 750 0.16
D51 threade (Nominal) (Nominal) (Nominal)
bar
647 (True) 870 (True) 0.15 (True)

Table 5 Process condition of FE-simulation

Category Condition Value
K (MPa) n
Flow stress
1120 0.0922
Material Poisson’ ratio 0.3
Density 7850 kg/m?®
Elastic modulus 210 GPa
Coupler Rigid
Friction factor 0.15 (Coulomb)
Boundary - ]
. Tensile velocity 0.5 mm/s
Condition
- 1/2 symmetry
% Symmetry
L \ ii @
ba? Coupler
* ana i,

Direction of the '
tensile velocity

Fig. 6 Three-dimensional modeling of the mechanical
splicing joint (1/2 symmetry)
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(b) Case 6 (I, : 0.5 mm, € : 60°)

(c) Case 10 (I, : 0.5 mm, @ : 70°)

(d) Case 14 (I, : 1.0 mm, @ : 45°)

(e) Case 14 (I, : 1.0 mm, @ : 60°)

(f) Case 14 (I : 1.0 mm, 4 : 70°)

630 690 750 810 870

Von-Mises Stress [MPa]

Fig. 7 Comparison of Von-Mises stress of D51 threaded
bar transverse rib according to changes I, and @
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Table 6 Results of tensile test

) I, Cy | Tensile strength (MPa)

Size % Slip

(mm) (EA) Standard[8] | Results

D25 0.5 70° 5 Y 7507 -
D25 0.5 70° 6 N 7507 756
D25 0.5 70° 8 N 7507 773
D51 0.7 45° 5 Y 7507 -
D51 0.7 45° 7 N 7507 775
D51 0.7 45° 8 N 7501 785
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Fig. 11 Results of contacted projection area ratio (R)
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