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ABSTRACT

One of the most important components in steel structures is their joints. It is a
matter of correct design of steel members, especially fittings. Since the beam
flange is not connected to the column flange in the side plate connection system,
all the vulnerabilities and uncertainties of the brittle behavior of conventional
joints that in the full penetration welding behavior of the beam flange to the
column wing are eliminated. Today, the use of composite sections filled with
concrete has been widely considered in many structures. One of the steel joints
that has been proposed in the past years is the use of side plates, which to some
extent guarantees the linear behavior of the connection spring. In this research,
the behavior of side joints with side panels in composite steel and concrete frames
has been investigated. Thus, after ensuring the modeling process by validating a
steel connection in Abacus software, a U-shaped steel beam composed of a CFT
column with a side plate is modeled and parameters has been investigated.The
effects of compressive strength of concrete were also investigated. The results
showed that except for the diameter of the screws, other factors affect the
strength, hardness and ductility. Increasing the width of the plate has increased
the strength, stiffness, ductility and energy absorption. By decreasing the d / t
ratio of the column, the strength, stiffness and energy absorption are increased
and the ductility is reduced. As the compressive strength of concrete increases,
the amount of strength, stiffness, ductility and energy absorption increases. The
arrangement of the screws, the diameter of the screws, and the d / t ratio of the
beam and the addition of the thickness of the side plate do not have much effect
on the strength, stiffness and ductility and energy absorption of the joint.
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Width to column initial stiffness

thickness ratio Strength (KN) (KN/mm) ductility Energy (Kj)
d/t=30 324.149 17.96659 6.76 31249989
dit=24 378.715 20.65891 6.66 36465315
d/t=20 430.951 22.72807 6.48 41259701
d/it=15 532.188 26.75917 6.12 50944580
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t=10mm 532.188 26.75917 6.11 50944580
t=14mm 537.526 27.44087 6.08 51423382
t=18mm 539.06 27.6863 6.09 52161492
t=22mm 550.456 28.13348 5.98 52668268
t=26mm 541.508 28.11906 5.85 51806424
without SP 490.921 23.41461 5.87 46517592
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Strength initial stiffness Energy
Side plates dimensions ductility
(KN) (KN/mm) (Kj)
without side plate 490.921 23.41461 5.87 46517592
SP:1000*480 532.188 26.75917 6.11 50944580
SP:1000*600 554.898 28.22049 6.2 53113591
SP:1000*700 568.021 29.08712 6.36 53982816
SP:1200*480 537.974 27.37231 6.27 51281763
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(Avg: 75%)
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(Avg: 75%)
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Screw diameter Strength initial stiffness ductilit Energy
(mm) (KN) (KN/mm) y (Ki)
30 532.188 26.75917 6.11 50944580
25 522.214 26.7452 6.2 49884680
20 521.401 26.7365 6.21 49837976
15 531.464 26.725 6.2 48853948

3929 §5 5 @iz lie 5 Gy UKD (S (e Canglie )0 cwguite ytS b gy plad s b aS 05l (e odaline uizes

28 byl 358 bl i 5| ol Az Ol (e g T (o0

75l & 38 S 6 g0 00

d
Wiged §3ladae 3l Jols gl cunl ool ools (Las Y& JSKS j0 (6o¥9d (yaiw (sl alisee (?) L sl diges jol Log (Sorie

beam
Sl 00l B11A Jgaz 10 g calizee Cuwles 4 oy Cand b slo

YPP LYYP amio AF+) Jlo ¥ o lods R 0,90 (ol g 0 jlu (cwiigo (i g 3 — (ods 49 gid Yf.



Ol 10 3lw (wiigo oo Jhinlealo
BN}
500
§ 00
Z df:12.5
— 3
A djt:20
S d/r:15.38
2000
df:20.57
100
B
1] 20 40 60 8 100 120
Displacement [mm)
o Al Caolnd 4 (P56 Cand b (6 digud (o yuudi— )b (S TP SO
OFw Alido Cawldus 4 (p 3 Comd b (o digos giludow I Jols gl .0 Jgus
Width to beam thickness Strength initial stiffness - .
. ductili Energy (K
ratio (KN) (KN/mm) v oy (Ki)
d/it=12.5 532.18 26.75 6.11 50944580
d/t=15.38 531.75 26.43 6.109 50845481
d/t=20 530.88 25.67 6.11 50800635
dit=28.57 530.52 25.12 6.108 50799852
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B Strength initial stiffness Energy
= o) ductility
(KN) (KN/mm) (Kj)
A 532.188 26.75 6.11 50944580
B 521.616 26.46 6.2 49884680
© 523.465 26.39 6.21 49837976
D 507.176 26.09 6.2 48853948
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Compressive strength of Strength Initial stiffness - .
concrete (MPa) (KN) (KN/mm) ductility Energy (Kj)
35 532.188 26.75917 6.11 50944580
30 548.1536 27.90843 6.17 53113591
25 516.2224 26.38387 6.02 53982816
21 505.8979 25.51662 6.07 51281763
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