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Abstract - Research on combination bolted and welded joints by simulating the position of four bolts on combined plate joints
with the types of Longitudinal, Transverse, and Combined welding directions (Longitudinal-Transverse) as the development of
welded joints of various types of welding directions and bolted joints of various types of several bolts. The connection specimen
tensile testing process directly produces the ratio of tensile strength, loading, and elongation at proportional, ultimate, and
breaking conditions. This study represents a new approach to the tensile strength of the joint model of the combination of bolt
positions to the model of the welding direction. The results of the tensile test show that the bolt position model and the type of
welding direction given in the connection affect changes in loading and elongation as well as the ratio of the tensile strength of
the plate connection. The position of the four-bolt combination system with a square model with a combination of weld directions
(Longitudinal-Transverse) with a constant current strength of 140 Ampere has the highest maximum tensile strength value of

347.222 MPa, compared to the rhombic model with a tensile strength value of 302.593 MPa and the line model parallelogram

A of 319.907 MPa and the model of a parallelogram B of 324.815 MPa.

Keywords - Optimization, Combination connection, Bolt position model, Welding directions, Tensile strength.

1. Introduction

The strength of a combination of bolted and welded joints
is an integral part of the construction, especially the use of
joints in the shipping industry, bridges, building frames, and
the automotive industry. The optimal strength of the welded
joint is largely determined by the direction of the welding
process using the appropriate current strength. [10] The
connection must be adapted to the behavior of the plate
thickness, the diameter of the bolt with the tightening of the
bolt according to the tolerance, and the strength of the
connection is also determined by the position of the bolt given
to the connection process. [15] The mechanical behavior of
the combined bolted and welded joints on the steel plate shows
the performance of each. While the ductility of a combination
joint increases because it is influenced by bolted and welded
joints and the bearing capacity that occurs in the welding
process [4]. This shows that the combination of bolted and
welded joints produces a greater tensile strength; this also
shows the need to modify the standard design of steel
structures by combining bolts and welding processes [24]. The
combination of both bolts and welds capacity in the finite
element simulation directly impacts the correctness of the
analysis in theory. That is why it needs universal consideration

in selecting every part in setting attributes, dividing the grid,
setting boundary conditions, setting the finishing process and
obtaining post-treatment results of finite element simulation.

The strength of a welded joint in construction is
sometimes unable to accept the load that occurs, for example,
a sudden tensile, compressive, or shear load that has never
been calculated before. This will damage the welded joint,
eventually damaging the construction structural system due to
the release of the connection construction elements [21]. As
demonstrated, one of the largely used processes in recent
industries is gas metal arc welding. Welding current, welding
voltage, gas flow rate, wire feed speed, wire size, and welding
speed are some of the input factors that play an essential role
in recognizing the welding quality. The analysis used is the
Taguchi Design to determine the optimal process factor for the
tensile strength of various types of welding forms, where a
given welding combination has a greater tensile strength
value. The combination process of welding joints on
commercial steel plates using low carbon steel electrode wire
shows that the V shape of the base metal seam has an effect
on increasing the tensile strength compared to other types of
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base metal seams [14]. Stating that the weld joint design
method is carried out, either through the longitudinal
direction, transverse and the combination of the direction of
the weld, it is necessary to use another additional formula for
the weld, namely in the corner zones of adjacent structures,
the welding process is carried out, this is to produce a good
joint construction design based on the load it will receive.

In the automotive industry, using electric current
parameters and welding time is the most effective factor in the
spot-welding process and determining the effect of the
interaction of process parameters on the quality of spot-
welding using the Response Surface Method (RSM) [23].
Whereas the process of welding the plate joint experiencing
widening of the high-temperature heat-affected zone increases
significantly as the applied laser power increases [18]. The
tensile strength of the welded joint decreases with increasing
laser power, i.e., 1.0 kW, 1.3 kW, and 1.6 kW, their tensile
strengths are 723 MPa, 705 MPa, and 695 MPa, respectively,
which are 64.55%, 62.95% and 62.05% of the strength base
materials. (Y. Chen et al., 2023) Showed that with increasing
strain rate, the strength of butt welds (BW), tensile fillet welds
(TFW), and shear fillet welds (SFW) increased; butt weld
fracture (BW) strain also increased, but the tensile fillet weld
(TFW) and shear fillet weld (SFW) decreased. The failure
modes of butt welds and tensile fillet welds are significantly
affected by matching weld strength, while shear fillet welds
are less affected [5].

The connection with the bolted flange plate will change
the failure mode of the concrete column, and the reliable
welding between the reinforcement and the flange plate plays
an important role in the seismic performance of the precast
column. When welding damage does not occur, the bearing
capacity, ductility, and energy dissipation capacity of the
concrete column will not be affected by the column joints [2].
The strength and stiffness of the column increase as the corner
thickness increases, and there is a decrease in strength as the
deformation occurs; the distance between the heel and the
column bolt increases [25]. Building construction to be able to
accept and withstand loads from outside the structure requires
a combination of bolted and welded connections. This method
strengthens bolted and welded connections, where the
combined bolted and welded joints each have significantly
different deformability. The failure can occur in the shear
force of bolts and bolt bearings, so attention must be paid to
bolt diameter, plate thickness, and distance between bolts to
produce maximum tensile strength [8]. The shear force
capacity of the bolt to withstand loading depends on
temperature and the axial force relationship [3].

Moreover, changes in the mechanical properties of steel
occur due to the gas metal arc welding process. The tensile test
results show that in the zone of welding, there is a stress
concentration so that the cross-section changes and fails [9].
Increased strength and durability of bolted and welded joints,
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compared to strength only with bolted or welded joints.
Failure of bolted and welded joints occurs due to fatigue
withstanding the load, and failure begins in the weld zone,
followed by a change in bolt resistance before a fracture
occurs [22]. Shows that to determine stress and strain in tensile
strength research, it must be adjusted to the plate material and
the number of bolts used in the connection. In the bolt
connection process, it is necessary to pay attention to the
plate's resistance in the bolt tightening system because the
friction force occurs due to the connection's pre-tightening
force and influences the plate's behavior, which can
experience static deformation.

The problem often occurs in bolted connections is the
large shear force when subjected to a tensile or compressive
force in the connection construction. Moreover, the
connection is through welding in construction, where
problems occur in the weld zone, which often cracks or breaks
when subjected to heavy loads. Therefore, this bolt & weld
combination joint can reduce cracking in the joint zone, model
the weld and bolt combination joint, and also produce the
tensile strength of various types of joints, and also produce a
combined model of bolted position joints of various welding

directions, both longitudinal type, transverse and a
combination of directions, namely longitudinal and
transverse.

To know the effective combination of joints in steel
construction, simulation of welding on combined joints is
necessary for several different reasons. One of them is the use
of variations in the direction of the welding process and the
model of the bolt connection position. Increasing the strength
of combined bolted and welded joints can be obtained through
the use of a longitudinal, transverse, and combined
(Longitudinal-Transverse) welding direction connection
system and by providing variations in the position of the four
rectangular, diamond, and parallelogram bolts. This study
represents the novelty of the tensile strength of the joint model
of the combination of bolt positions to the model of the
welding direction.

2. Methods

The method used in this research is experimental research
and literature review on the effect of various bolt position
models with variations in the direction of the welding system
in strengthening the tensile strength of the combination of
bolted and welded joints. The stages of the research were
carried out by making test specimens for the model of the
position of the bolt joints in the shape of a square, diamond,
or parallel program. The direction of the type of welding that
was carried out was the longitudinal, transverse and combined
direction of the connection (longitudinal-transverse), and then
tensile testing was carried out. The design of the tensile
strength test specimen uses steel plate material; the bolts used
are M13 bolts with tensile strength; 932,398 MPa is manually
tied with a torque of 25 Nm. The dimensions of each
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connection specimen are; 90 x 150 mm and 60 x 150 mm; the
thickness of each connection specimen plate is 6 mm each,
manual welding process with SMAW using ESAB 601
electrodes. Each specimen is then welded and bolted

following the

research preparation settings,
connection model combination of the direction of the weld to
position 4 bolts are:

[ [
[ [
Square

Parallelogram

Fig. 1 Longitudinal models

Parallelogram (B)

Rhombig

Parallelogram

Fig. 2 Transverse models

Rhombig

Parallelogram

The strength of a combination of bolts and welds is an
integral part of the construction, and the need for the use of
this connection is widely used in the shipping industry,

Fig. 3 Combination models
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Parallelogram (B)

and the

bridges, building frames, and the automotive industry. The
optimal strength of the welded joint is determined by the
direction of the welding process and the use of the appropriate
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current strength, as well as the strength of the bolted
connection, which is determined by the shape and model of
the bolt position given in the connection process.

To determine the tensile strength of each, the process of
making connection specimens for longitudinal, transverse,
and combined directions (longitudinal-transversal) welding is
carried out, and the welding process is carried out with a
constant current strength of 140 Amperes. Bolts are subjected
to a nut-tightening process to produce a constant torque before
carrying out the tensile strength test.

The process of testing the tensile strength of the joints
shows several conditions for each test specimen, starting from
proportional conditions, yielding, ultimate and breaking
conditions (break). The tensile strength of the 4-bolt position
model against the strength of the welding direction current in
the tensile strength test each produces a value of tensile
strength, strain, elongation, time, and load from the tests
carried out. From the results of this test, the influence of the
relationship between the bolt connection position model and
the welding process direction model was analyzed to produce
the best combination joint position model and, as a reference,

Stress(MPa)

a reference for industries engaged in construction using plate
metal connection models.

3. Results and Discussion

The results of the tensile testing of 4 bolt-welded
combination joints from various position models show
strength variations from the following graphic images; Testing
of tensile test specimens from various three models of
connection positions experienced proportional, yielding,
maximum, and fracture conditions, but the maximum tensile
strength values varied. The 4-bolt square position model for
the combination of longitudinal-transverse welds is the best
position model for the tensile strength test results compared to
the longitudinal and transverse welding treatments (Fig 4).

Likewise, for testing tensile test specimens for the
diamond position model shown in Fig 5.

Further testing of the tensile test specimen with the
parallelogram position model A shows that the combined
(longitudinal-transverse) weld has the greatest tensile
strength compared to the longitudinal and transverse
directions (Fig 6).
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Fig. 4 Graph of the relationship of tensile strength to the strain of the Las-Bolt combination of the square with the type of welding direction;
(a). Longitudinal, (b). Transverse, and (c). Combination (Longitudinal-Transverse)
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Fig. 5 Graph of the relationship of tensile strength to the strain of the Las-Bolt combination of the Rhombic with the type of welding direction; (a).
Longitudinal, (b). Transverse, and (c). Combination (Longitudinal-Transverse)
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Fig. 6 Graph of the relationship of tensile strength to the strain of the Las-Bolt combination joint, Parallelogram Model A, welding direction; (a).
Longitudinal, (b). Transverse, and (c). Combination
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Fig. 7 Graph of the relationship of tensile strength with the joint strain of the Las-Bolt combination, parallelogram B, Model of welding direction; (a).
Longitudinal, (b). Transverse, and (c). Combination (Longitudinal-Transverse)

Testing of the tensile test specimens for the parallelogram
position model B shows that the transverse direction weld has
the greatest tensile strength compared to the longitudinal
direction and combination (longitudinal-transverse) welding
processes, as shown in Fig 7. Graph of the relationship
between stress-strain. The process of testing the tensile
strength of various models of bolt connection positions
experiences proportional, yielding, maximum, and breaking
conditions, but the maximum tensile strength values vary.

The results of testing the bolt connection with the
longitudinal weld direction from various bolt position models

(square, rhombic, parallelogram A and B) show a decrease in
tensile strength due to the influence of fast deformation in the
weld zone, affecting the tensile strength ratio. Subsequent tests
were carried out in the transverse welding direction, which
deformed slightly slowly in the weld zone and affected the
increase in the tensile strength ratio. Tensile testing of bolted
connections with the combined (longitudinal-transverse)
welding direction shows a significant slowdown in the
ultimate condition towards the break. This indicates that
almost simultaneous deformation occurs in the weld zone and
bolted joints with greater tensile strength. The test results for
bolt-welded combinations are shown in Table 1.

Table 1. Tensile strength values for welded bolted joints

Tensile Stress (MPa)
Bolts Position Model
Longitudinal Transverse Combination
Square 279.444 308.889 347.222
Rhombic 264.815 297.222 302.593
Parallelogram (a) 275.741 319.259 319.907
Parallelogram (b) 270.185 324.815 305.556
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Fig. 8 Graph of the relationship between tensile strength and connection model combination of joint bolt position types of welding directions

Based on the results of testing the tensile strength of the
welded combination connection to the 4-bolt position at a
current strength of 140 Amperes, the square model shows the
value of the ultimate tensile strength of each connection
model. The test results show that a rectangular model position
in the longitudinal direction has a maximum tensile strength
of 279,000 MPa, for the transverse direction, 308,889 MP, and
for the combined (longitudinal-transverse) direction, 347,222
MPa.

Furthermore, for the position of the diamond model, it
shows that the maximum tensile strength in the longitudinal
direction is 264.815 MPa, for the transverse direction 297.222
MPa, and in the combined (longitudinal-transverse) direction,
302.593 MPa. Then proceed again for the position of the
parallelogram model A, which shows the maximum tensile
strength of the longitudinal direction type of 275.741 MPa, the
transverse direction type as 319.259 MPa, and the combined
direction (longitudinal-transverse) as 319.907 MPa.

While the position of the B-type parallelogram model
shows the maximum tensile strength in the longitudinal
direction of 270.185 MPa, in the transverse direction of
324.815 MPa, and in the combined direction (longitudinal-
transverse) of 305.556 MPa. the position model of the number
of bolts is shown in the following graph.

The graph of the bolt-welded combination shows the
effect of variations in the model of the bolt position and the
type of welding direction on the tensile strength of the joint.
Meanwhile, the design of a bolt-welded combination
connection only uses longitudinal welding with two bolts in
the same direction as the tensile force shows that the
mechanical behavior in the joint combination is the same, the
bearing capacity of the bolts does not affect the bearing
capacity of the weld, but in the acceptance of the load in the
combined joint, it shares the strength ratio—weld — bolt [16].
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In addition, the structural behavior and resistance of S700
high-strength steel double shear bolt connection with 1-bolt,
2-bolt, and 4-bolt connections. Two kinds of failure modes,
i.e. net section fracture and bearing failure, the effect of
various geometric parameters on failure loads and modes of
double shear bolt connection specimens, it was found that the
fracture behavior and resistance of the mesh section are
sensitive distancing and cross distancing of edge, whereas the
resistance and behavioral bear more depending on the
longitudinal and tip distance [12].

The ultimate tensile strength value for the combination
system in the direction of welding to the position of 4 bolts
from various types of models that occurs is also followed by
changes in the conditions of stretching, loading, elongation,
and time used to reach their respective ultimate points.

In detail, the value of the ultimate tensile strength at
ultimate each in the combined welded connection system for
the 4 bolt positions of various types of models is shown in
Table 2.

The results of the ultimate tensile strength test show that
the joint system combined in the direction of the weld
(longitudinal-transverse) to the position of the 4 bolts in the
square model has the highest maximum tensile strength value,
347.222 MPa, and the system in the longitudinal direction of
the welded joint with the rhombus model shows the value of
the tensile strength the lowest maximum is, 264.815 MPa as
shown in table 1 the results of the tensile test [19].

Stating that the combination joint in the longitudinal
direction of welding with 2 bolts to the joint plate produces a
tensile strength of 290 MPa with a coefficient of friction of
5.0 and the strength between the bolt and the weld is 1:0.30,
indicating that the combined bolt and weld connection has an
advantage in the design of steel structures.
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Table 2. Tensile strength values for bolted and welded joint systems

. Time Loads Extension Tensile Stress Strain
Number of Bolts Type Condition
(S) (KN) (mm) (MPa) (%)
LONG 35.345 150.9 20.42 279.444 40.84
Square TRANSV 43.536 166.8 25.176 308.889 50.352
COMBINATION 58.623 187.5 29.379 347.222 58.758
LONG 29.351 143 16.987 264.815 33.974
Rhombic TRANSV 52.429 160.5 30.35 297.222 60.7
4 COMBINATION 55.026 163.4 27.551 302.593 55.102
BOLTS LONG 50.231 148.9 16.57 275.741 33.14
P?;?,ﬂ'i;;’g TRANSV 63.918 | 172.4 21.15 319.259 42.3
KOMB 58.624 172.75 19.378 319.907 38.756
LONG 27.453 145.9 15.889 270.185 31.778
Pfﬂ"zg;g TRANSV 104.478 | 1754 25.441 324.815 50.882
COMBINATION 39.942 165 19.915 305.556 39.83
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Based on the results of the tensile test of the combination
of bolts and welds at a current strength of 140 amperes, it also
shows the variation of time required to reach the maximum
tensile strength at the ultimate of various types of bolt position
models, namely for a rectangular model in the longitudinal
direction of 35.345 seconds, type of direction transversal of
43.536 seconds and the combined direction of 58.623 seconds.
In the rhombus model, the longitudinal direction is 29.351
seconds, the transverse direction is 52.429 seconds, and the
combined direction is 55.026 seconds.

While the parallelogram model A with the type of
longitudinal direction is 50.231 seconds, the type of transverse
direction is 63.918 seconds, and the type of combination
direction is 58.624 seconds. In the position of the
parallelogram model B with the type of longitudinal direction
of 27.453 seconds, the type of transverse direction of 104.478
seconds, and the type of combination direction of 39.942
seconds. The condition of the relationship between the
stretching system and the time used in the tensile test is shown
in the following graph.

The increase in the value of the load that occurs in the
maximum tensile strength test results for the combination of
the 4 bolt position combination models of square, rhombus,
parallelogram A, and parallelogram B models of the
transverse, longitudinal, and combined welding joints at a
current strength of 140 Amperes also affects the increase in
the strain value (%) and the time used when the load is
ultimate until it reaches the break connection condition. In the
position of the diamond model, the type of longitudinal
direction of 33.974 %, the type of transverse direction of
60.700 %, and the type of combination direction of 55.102 %.
Whereas in the position of the parallelogram B model with the
type of longitudinal direction of 31.778 %, the type of
transverse direction of 50.882%, and the type of combination
direction of 39.830 %. Specifically, the phenomena that occur
from the results of testing the strength of the combined welded
joint system on the 4-bolt position model show the tensile
strength, stretching, loading, elongation, and maximum time
values in Fig 9 of the graph.

Based on the results of the tensile strength test of the
combination of 4-bolt position combinations of a square,
rhombus, parallelogram A, and parallelogram B models for
the transverse, longitudinal, and combined (longitudinal-
transversal) welding joints at a current strength of 140
Amperes shows that the welded joints in the transverse
direction for the 4 bolt position the diamond model has the
highest tensile strain value of, 60.700 % and the longitudinal
welded joint with the parallelogram model B has the lowest
maximum tensile strain value of, 31.778 % based on the
results of the tensile test.
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Based on the results of the tensile test showed that the
combination of the rectangular joint model combined with the
type of welding direction (longitudinal-transverse) was the
best model and had the highest tensile strength compared to
the diamond model, parallelograms A and B combined with
various types of welding directions. The results of this test also
show that changes in the bolt position model and the direction
of the weld have a clear effect on the tensile strength ratio. The
results of this study provide a theoretical reference for the
design of joint construction in determining the model for using
a forward-bolt-welded combination.

The results of previous findings showed that the mechanic
behavior of the bolt combination connection with the
longitudinal welding process increases tensile strength but
does not provide a simulation of the bolt position and the
combination of longitudinal and transverse welding directions
[1]. The discussion focuses on the interaction of bolts, welds,
and plate joints that produce low residual stress with minimum
angular deflection. Whereas, (Influence of Welding Sequence
on Residual Stresses Induced in As-Welded Plug Weld of
Low-Carbon Steel Plate.Pdf, n.d.) showed the results of the
investigation of bolted and welded joints as a joint connection
of the two parameters of the type of welding has a low residual
tensile stress, due to the effect of distortion on the surface of
the weld. Likewise, the connection model is used between
bolts and welds with a variety of different types of bolts and
the welding process as reinforcement in combination joints
[17].

4. Conclusion

The results of tensile testing of bolted and welded
combination joints from various models of bolt positions and
types of welding directions given to affect the tensile strength
of plate steel joints. The relationship between the bolt and
weld combination system model shows that the square model
bolt position with the longitudinal-transverse combination
weld direction at a current strength of 140 Amperes is the best
combined joint model with a maximum tensile strength of
347.222 MPa compared to the bolt position of the rhombic,
parallelogram A and B models. The results of this test can be
applied to building construction design, as well as being a
reference for industries engaged in connection construction in
the use of bolt position models and types of welding
directions.

Acknowledgments

Praise and thanks to God Almighty because of His
blessings and grace; finally, this scientific paper could be
finished well. We also would like to thank the Research Center
and Community Service of Universitas Islam Makassar for
material and non-material support. Therefore, we thank all
those who have helped us morally and materially.



M. Saripuddinetal. / IJETT, 71(8), 176-190, 2023

References

[1] Tao Lan, Jinsan Ju, and Mengsha Liu, “Analysis of Ultimate Load-Carrying Capacity of Combined Connection with Bolts and Welds,”
Journal of Engineering Research, vol. 25, no. 6, 2019. [CrossRef] [Google Scholar] [Publisher Link]

[2]1 Thierry Béland et al., “Experimental Parametric Characterization of Bolted Angle Connection Behavior,” Journal of Structural
Engineering, vol. 146, no. 8, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[3] L Calderdn et al., “Experimental Relationship of Tensile Strength and Hardness of Welded Structural Steel,” Journal of Physics:
Conference Series, vol. 2046, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[4] Heui-Yung Chang, Ching-Yu Yeh, and Chia-Yu Chen, “Behaviors of Slip-Critical Bolts in Combination with Fillet Welds,” Proceedings
of International Structural Engineering and Construction, vol. 4, no. 1, 2017. [CrossRef] [Google Scholar] [Publisher Link]

[6] Juan Chen et al., “Experimental and Numerical Investigation on Seismic Behavior of Detachable Precast Concrete Column Joints with
Bolted Flange Plate,” Journal of Building Engineering, vol. 49, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[6] Ying Chen et al., “Dynamic Behaviors of Butt Welds and Fillet Welds Under Intermediate Strain Rate,” Journal of Constructional Steel
Research, vol. 201, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[71 Jesus Romero-Hdz et al., “Welding Sequence Optimization using Artificial Intelligence Techniques, An Overview,” SSRG International
Journal of Computer Science and Engineering, vol. 3, no. 11, pp. 80-85, 2016. [CrossRef] [Google Scholar] [Publisher Link]

[8] Erica C. Fischer, Amit H. Varma, and Qiagia Zhu, “Experimental Evaluation of Single-Bolted Lap Joints at Elevated Temperatures,”
Journal of Structural Engineering, vol. 144, no. 1, 2017. [CrossRef] [Google Scholar] [Publisher Link]

[9]1 Peng Gao et al., “Fatigue Behavior of Low Alloy Structural Steel Single-Lap Bolt-Welded Joint,” Structures, vol. 29, pp. 1988-1997,
2021. [CrossRef] [Google Scholar] [Publisher Link]

[10] Evan J. Gerbo, Ashley P. Thrall, and Theodore P. Zoli, “Adjustable Bolted Steel Plate Connection: Measured Behavior of Bolts during
Field Installation and Numerical Parametric Investigation,” Journal of Structural Engineering, vol. 146, no. 2, 2019. [CrossRef] [Google
Scholar] [Publisher Link]

[11] N.Ramasamy et al., “Influence of Welding Sequence on Residual Stresses Induced in As-Welded Plug Weld of Low-Carbon Steel Plate,”
Transactions of the Indian Institute of Metals, vol. 72, pp. 1361-1369, 2019. [CrossRef] [Google Scholar] [Publisher Link]

[12] Ke Jiang, Ou Zhao, and Kang Hai Tan, “Experimental and Numerical Study of S700 High Strength Steel Double Shear Bolted
Connections in Tension,” Engineering Structures, vol. 225, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[13] M. Abhinay, and P. Sampath Rao, “Design and Analysis of an Aerial Scissor Lift,” SSRG International Journal of Mechanical
Engineering, vol. 1, no. 5, pp. 1-5, 2014. [CrossRef] [Google Scholar] [Publisher Link]

[14] Markus Kettler, Harald Unterweger, and Paul Zauchner, “Design Model for the Compressive Strength of Angle Members Including
Welded End-Joints,” Thin-Walled Structures, vol. 175, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[15] Tao Lan, Jinsan Ju, and Mengsha Liu, “Analysis of Ultimate Load-Carrying Capacity of Combined Connection with Bolts and Welds,
“Mechanics of Solid Bodies, vol. 25, no. 6, pp. 426-433, 2019. [CrossRef] [Google Scholar] [Publisher Link]

[16] M. S. Liu et al., “Numerical Modeling and Mechanical Analysis of Combined Connection with Bolts and Welds,” Strength of Materials,
vol. 48, no. 6, pp. 862-869, 2016. [CrossRef] [Google Scholar] [Publisher Link]

[17] Jiansuo Ma et al., “Discussion on the Influence of High Strength Bolt's Parameters on the Weld Reinforced Combined Connection with
Bolts and Welds,” Institute of Physics Publishing Conference Series: Earth and Environmental Science, vol. 128, 2018. [CrossRef]
[Google Scholar] [Publisher Link]

[18] Na Qi et al., “Effect of Laser Power on Tensile Performance of TAis Laser-Welded Lock Bottom Joint,” Metals and Materials
International, vol. 27, pp. 4645-4656, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[19] Yong Jiu Shi et al., “Finite Element Analysis of the Combined Connection with Bolts and Welds,” Applied Mechanics and Materials,
vol. 94-96, pp. 316-321, 2011. [CrossRef] [Google Scholar] [Publisher Link]

[20] Prajjwal Paudel et al., “Study on Pre-fabricated Modular and Steel Structures,” SSRG International Journal of Civil Engineering, vol. 3,
no. 5, pp. 7-14, 2016. [CrossRef] [Google Scholar] [Publisher Link]

[21] Saleh Suliman Saleh Elfallah, “Study on the Influence of Groove Shape on the Tensile Strength of Commercial Steel,” Journal of
Engineering Research, pp. 1-15, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[22] Y. Zeynali et al., “Experimental and Numerical Study of Frictional Effects on Block Shear Fracture of Steel Gusset Plates with Bolted
Connections,” Thin-Walled Structures, vol. 121, pp. 8-24, 2017. [CrossRef] [Google Scholar] [Publisher Link]

[23] G. Hossein Farrahi et al., “Analysis of Resistance Spot Welding Process Parameters Effect on the Weld Quality of Three-Steel Sheets

Used in the Automotive Industry: Experimental and Finite Element Simulation,” International Journal of Engineering, Transactions A:
Basics, vol. 33, no. 1, pp. 148-157, 2020. [CrossRef] [Google Scholar] [Publisher Link]

189


https://doi.org/10.5755/j01.mech.25.6.24791
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analysis+of+Ultimate+Load-Carrying+Capacity+of+Combined+Connection+with+Bolts+and+Welds&btnG=
https://www.mechanika.ktu.lt/index.php/Mech/article/view/24791
https://doi.org/10.1061/(ASCE)ST.1943-541X.0002662
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+Parametric+Characterization+of+Bolted+Angle+Connection+Behavior&btnG=
https://ascelibrary.org/doi/abs/10.1061/(ASCE)ST.1943-541X.0002662
https://doi.org/10.1088/1742-6596/2046/1/012065
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+relationship+of+tensile+strength+and+hardness+of+welded+structural+steel&btnG=
https://iopscience.iop.org/article/10.1088/1742-6596/2046/1/012065/meta
http://dx.doi.org/10.14455/ISEC.res.2017.10
https://scholar.google.com/scholar?q=Behaviors+of+Slip-Critical+Bolts+in+Combination+with+Fillet+Welds&hl=en&as_sdt=0,5
https://www.isec-society.org/ISEC_PRESS/ISEC_09/html/AW-3.xml
https://doi.org/10.1016/j.jobe.2022.104077
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+and+numerical+investigation+on+seismic+behavior+of+detachable+precast+concrete+column+joints+with+bolted+flange+plate&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2352710222000900
https://doi.org/10.1016/j.jcsr.2022.107683
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Dynamic+behaviors+of+butt+welds+and+fillet+welds+under+intermediate+strain+rate&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0143974X22005533
https://doi.org/10.14445/23488387/IJCSE-V3I11P115
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Welding+Sequence+Optimization+Using+Artificial+Intelligence+Techniques%2C+an+Overview&btnG=
https://www.internationaljournalssrg.org/IJCSE/paper-details?Id=186
https://doi.org/10.1061/(ASCE)ST.1943-541X.0001911
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+Evaluation+of+Single-Bolted+Lap+Joints+at+Elevated+Temperatures&btnG=
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29ST.1943-541X.0001911
https://doi.org/10.1016/j.istruc.2020.12.075
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fatigue+Behavior+of+Low+Alloy+Structural+Steel+Single-Lap+Bolt-Welded+Joint&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2352012420307992
https://doi.org/10.1061/(ASCE)ST.1943-541X.0002440
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adjustable+Bolted+Steel+Plate+Connection%3A+Measured+Behavior+of+Bolts+during+Field+Installation+and+Numerical+Parametric+Investigation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adjustable+Bolted+Steel+Plate+Connection%3A+Measured+Behavior+of+Bolts+during+Field+Installation+and+Numerical+Parametric+Investigation&btnG=
https://ascelibrary.org/doi/abs/10.1061/(ASCE)ST.1943-541X.0002440
https://doi.org/10.1007/s12666-019-01631-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In%EF%AC%82uence+of+Welding+Sequence+on+Residual+Stresses+Induced+in+As-Welded+Plug+Weld+of+Low-Carbon+Steel+Plate&btnG=
https://link.springer.com/article/10.1007/s12666-019-01631-1
https://doi.org/10.1016/j.engstruct.2020.111175
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+and+numerical+study+of+S700+high+strength+steel+double+shear+bolted+connections+in+tension&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0141029620309561
https://doi.org/10.14445/23488360/IJME-V1I5P104
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design+and+Analysis+of+an+Aerial+Scissor+Lift&btnG=
https://www.internationaljournalssrg.org/IJME/paper-details?Id=223
https://doi.org/10.1016/j.tws.2022.109250
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design+model+for+the+compressive+strength+of+angle+members+including+welded+end-joints&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0263823122001999
https://doi.org/10.5755/j01.mech.25.6.24791
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analysis+of++Ultimate+Load-Carrying+Capacity+of+Combined+Connection+with+Bolts+and+Welds&btnG=
https://www.mechanika.ktu.lt/index.php/Mech/article/view/24791
https://doi.org/10.1007/s11223-017-9832-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Numerical+Modeling+and+Mechanical+Analysis+of+Combined+Connection+with+Bolts+and+Welds&btnG=
https://link.springer.com/article/10.1007/s11223-017-9832-1
https://doi.org/10.1088/1755-1315/128/1/012073
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Discussion+on+the+Influence+of+High+Strength+Bolt%E2%80%99s+Parameters+on+the+Weld+Reinforced+Combined+Connection+with+Bolts+and+Welds&btnG=
https://iopscience.iop.org/article/10.1088/1755-1315/128/1/012073/meta
https://doi.org/10.1007/s12540-020-00737-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Laser+Power+on+Tensile+Performance+of+TA15+Laser-Welded+Lock+Bottom+Joint&btnG=
https://link.springer.com/article/10.1007/s12540-020-00737-2
https://doi.org/10.4028/www.scientific.net/AMM.94-96.316
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Finite+element+analysis+of+the+combined+connection+with+bolts+and+welds&btnG=
https://www.scientific.net/AMM.94-96.316
https://doi.org/10.14445/23488352/IJCE-V3I5P102
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+on+Pre-fabricated+Modular+and+Steel+Structures&btnG=
https://www.internationaljournalssrg.org/IJCE/paper-details?Id=113
https://doi.org/10.36909/jer.18695
https://scholar.google.com/scholar?cites=2020508870482618994&as_sdt=2005&sciodt=0,5&hl=en
https://kuwaitjournals.org/jer/index.php/JER/article/view/18695
https://doi.org/10.1016/j.tws.2017.09.012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+and+numerical+study+of+frictional+effects+on+block+shear+fracture+of+steel+gusset+plates+with+bolted+connections&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0263823117303427
https://doi.org/10.5829/ije.2020.33.01a.17
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analysis+Of+Resistance+Spot+Welding+Process+Parameters+Effect+On+The+Weld+Quality+Of+Three-Steel+Sheets+Used+In+The+Automotive+Industry%3A+Experimental+And+Finite+Element+Simulation&btnG=
https://www.ije.ir/article_101158.html

M. Saripuddinetal. / IJETT, 71(8), 176-190, 2023

[24] Ma Jiansuo et al., “The Discussion of the Finite Element Simulation Method of the Combined Connection with Bolts and Welds,”
Proceedings - 2014 5th International Conference on Intelligent Systems Design and Engineering Applications, pp. 1036-1038, 2014.
[CrossRef] [Google Scholar] [Publisher Link]

[25] N. V. Solodov, and N. V. Vodyakhin, “Experimental Study and Computer Simulation of the Work of Combined Bolt and Weld-in
Connections,” Lecture Notes in Civil Engineering, vol. 173, pp. 321-327, 2022. [CrossRef] [Google Scholar] [Publisher Link]

190


https://doi.org/10.1109/ISDEA.2014.228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+discussion+of+the+finite+element+simulation+method+of+the+combined+connection+with+bolts+and+welds&btnG=
https://ieeexplore.ieee.org/abstract/document/6977773
https://doi.org/10.1007/978-3-030-81289-8_41
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+Study+and+Computer+Simulation+of+the+Work+of+Combined+Bolt+and+Weld-In+Connections&btnG=
https://link.springer.com/chapter/10.1007/978-3-030-81289-8_41

