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Semi-Rigid Connection Design for CFT Column-Steel Girder Joints
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Abstract - In this study, the practical applicability of synthetic semi-rigid designs for the connection details of downward-
construction structures subjected to vertical loads is examined. By conducting structural analysis with consideration for
semi-rigidity, it was confirmed that an economical and efficient joint fixity factor is 0.6. The semi-rigidity of the connections
is evaluated using theoretical formulas from previous studies and international design standards. With a focus on the realism
and constructability of on-site applications, a simplified synthetic semi-rigid connection detail with a simplified lower flange
is proposed and the factors affecting the moment strength in the design of synthetic semi-rigid connections for the
downward-construction SRC column-steel beam connections are investigated.
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Fig. 2. Types of composite semi-rigid steel connection™
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Table 1. Types of joint model™
it Of. Classification of joint
global analysis
Elasic | Nominally | pioig Semi-rigid
pinned
.. . | Nominally Full- .
Rigid-plastic pinned strength Partial-strength
Semi-rigid and
partial-strength
. . | Nominally | Rigid and Semi-rigid and
Elastic-plastic pinned strength full-strength
Rigid and
partial-strength
. Typ ¢ of Simple | Continuous | Semi-continuous
joint model
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Fig. 6. Experiment with lower flange attachment™! Fig. 7. Experiment with rebar placement”
Table 2. Summary of composite joint semi-rigidness evaluation results
Member
Item P KK, | M/M,
Column Girder .Slab Slab rebar Ll o " !
thickness type
Experiment | S | 0-400x400x12 |H-500x200x10/16 | 150 mm 8-D13 Seatangle | 082 | 081
by Park!¥ Sa | (SM490, 50 MPa) (SS400) (for = 24 MPa) (SD400) welding 085 | 0.80
Experiment | A | 0-412x412x9 | H-300x150%6.5/9 | 150 mm 6']()0 fts(ii'e)igo; Direct - | oo
(7] N .
by Lee B (SM490, 50 MPa) (SS400) (fox =30 MPa) a column) welding B 12
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Table 3. Design load of parking lot
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Purpose (kN/m?) £ AFgston, W9 49+ AISC 7|&] wzt
DL LL LL 4 v AAE 9 AEEA 2 98 BT
6.2 6.0 3.0 = A ST Table 5= 3 1 & 0.6349] 2Hl
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Fig. 8. Structural floor plan for analytical model
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Fig. 9. Diagram of semi-rigid connection
(rigidity 0.6)
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Table 4. Summary of analysis results 4, 9e} A7) 5-AEZHE AR o v} H AL
Deflection X'“?]:
mm
Rigidity Member Strfss (mm) _
mio | 'Lt [ 4134 v A4 e
LL
SG1 | H-606x201x12/20 | 0.960 | 12.93 - el ZAFA A A 2L 7153 vk ALA| = AISC
SG2 | H-396x199x7/11 | 0.962 | 17.85 - _ _
10 71%0] WA= o] glow], Aol AgAse]A o
SG3 | H-500x200x10/16 | 0.997 | 16.38 | - g]n ﬁ] ;’h_lr;oi o AL ‘:ﬂ aratol - zialax E]
SG4 | H-396x199x7/11 | 0.867 | 13.25 - =43 gt K el gl shrEdAE
H-596x199%10/15 28 1A Y, AE JZS Bl Aot 4o
SGl1 (20-D16) 0.893 | 18.04 | 8.89 . .
: Hgo] 7158 Aoz HH
sa2 | IR | 0896 | 1970 | 049 e TR AP SHAFUL W o] Bu
08 = =] = =
H-496x199x 9/14 ES s AEE AR IR EAA = 750 dEET
SG3 0.945 | 20.55 | 6.85
(16-D16) Agstd Hug 7|2 NS F o gedsis Aol
sGa | H396XI99TML | g g15 | 1466 | 4.75 L3} Hog ¥ o A3 Ao
(8-D16) ‘ : ‘ 7ted Ao ® webEh Fig. 102 Ay AdAT9
_ RSFALAON A BB Zalz] AstEE g9 thAislsl A
g1 |H 59(612]9)912;0/15 0973 | 2066 | 10.19 SE ﬂoﬂ‘i shEZA A s 1w‘L¢9}°L &
AlolH, 482 750 #55HA AL + UA=S
SG2 H-396x199x7/11 0.892 | 22.53 | 10.86 ) =) LSS ]
0.6 (8-D16) ' ! : A P22 AU (EE tag welding)dh= g4 o]t
' H-496x199%9/14
5G3 (12'D16) 0-986 23.63 787 v Reinforcement of slab
H396:199<7/11 I e
SG4 (6-D16) 0.851 | 16.81 | 5.44 | IR R | g "
Table 5. Results of structural safety review
Rigidity 1.0 Rigidity 0.6 (+-) ratio B s ,
(fix) (composite) (%) fr %E* - COMpTESSIon
Name ‘ ) = b Insert L-shaped angle onto
M, 0 M, é M P gap between lower flanger
(kNm) (mm) (kNm) (mm) " ' qew g and column

SGI | 93530 | 12.93 | 69527 | 16.29 | -25.7 | +26.0
SG2 | 33190 | 17.85 |247.70 | 22.53 | -25.4 | +26.2
SG3 | 671.50 | 16.38 | 499.48 | 20.89 | -25.6 | +27.5
SG4 | 239.20 | 13.25 | 178.67 | 16.81 | -25.3 | +26.9

Fig. 10. Suggestion of details of (—)moment resistance

Table 6. Results of structural member quantity review

g A 4%‘ 7h FZRS| Ao A 7HY e TR
(fix) (composite) ) 9k 0.6 o= O]' ] oc]‘[‘oﬂ Tﬂ = O——Ea I:]_
Name Unit Unit ratio 6(])] ﬁ?x}i E‘l 7] —éé} 7(1-_]__0]‘021 :L/\]-‘jlo O]%é}—%
Member load Member load | (7o) B8 1 AASLE ALY SEF T
H-606x201 e H-596x199 e Fig. 113} Zro] oo M-9 3A4S &3l 3H73A
- X X - X X
SGL |77 55 | 1200 |77 0 | 946 | 21 Ry $5& T-31L, O] Rey 42 ©-87 TAM S S &
_ - H 71 A A A= 18} 2 o] p}els]
oGy |H-396x199x [ o [H-396x199%| | BIZASE 7T 5 ATt
7/11 7/11
H-500%200x H-496x199x 2EI wl?
SG3 10/16 89.6 /14 79.5 11 M, = M +_9 __(1 0,./6,,) )
H-396%199x H-396%199x
S [0 am [0 0 A7) M, My = oL/12(5EE5ER A9,
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Table 7. Results of rigidity calculation for each member

Member attributes
tame Elabl e Reinf. H-beam Rigidiy
(mm)
SG1 150 14-D16 | H-596x199x10/15 | 0.670
SG2 150 8-D16 | H-396x199x7/11 0.663
SG3 150 12-D16 | H-496x199%x9/14 | 0.662
SG4 150 6-D16 | H-396x199x7/11 0.661
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Table 8. Variation of moment strength with H-beam size

(web thickness)
rein fgzﬂejmen t Member I;fr(c)al:ll;tnht (r;icz
(kN-m) (o)
BH-600%x200x8/15 677.16 -5.54
BH-600%200%9/18 697.65 -2.68
BH-600%x200%9/20 696.22 —2.88
14-D16 H-596x199%x10/15 716.84 0.00
BH-600%200x10/22 716.87 0.00
BH-600%x200%10/25 714.49 -0.33
H-600x200x11/17 743.32 3.69

Table 9. Variation in moment strength with slab reinforcement

Slab Moment (+-)
H-beam reinforcement strength ratio
(kN-m) (%)
10-D16 575.88 -19.66
12-D16 646.36 -9.83
H-596x19%10/15 14-D16 716.84 0.00
16-D16 787.31 9.83
18-D16 857.79 19.66
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