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Abstract - In order to suggest a reasonable design for the circular concrete filled tube steel column-foundation connection
applying high-tension bolts, Overall structural behavior and characteristics according to various variables of column-foundation
connection are numerically analyzed using a commercial FE analysis program, ABAQUS. To that goal, finite element analysis
is conducted on the basis of the previous study replacing anchor bolts to high-tension bolts, and the analytical results are validated
by comparison with experimental results. Also, the various variables(embedded depth and grade of anchor, and height and
thickness of rib) involved in behavior of the column-foundation connection are selected through analyzing the current design
criteria, and the characteristics of the column-foundation connection are compared and analyzed according to the various
variables. In case of the anchor bolts, Applying the high-tension bolts is more advantage and securing the embedded depth
beyond 0.5D is recommendable. In case of the rib, a minimum of 0.5.D for rib’s height and 0.4¢, for rib’s thickness should be
secured to develop the structural performance.
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Table 1. Details of analysis model

Classification Details (mm)
Length (1) 2500
Column Inside Diameter (1)) 500
Outside Diameter (D) 518
Diameter (1)) 800
Thickness () 25
Baseplate - ;
Height of Ribs (h,) 375
Thickness of Ribs (t,) 15
Diameter (d,) 30
Anchor Bolt
Embedded depth (h,) 500
Width (B)) 2210
Foundation |Length (B5,) 1710
Height (H) 900
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Fig. 3. Stress-strain curves of concrete

Table 2. Mechanical properties of concrete

Classificati Elastic Modulus |Compressive Strength
assification ( Ec , MPa) ( fw MPa)
Filled concrete 24557 27
Foundation 29915 40
concrete
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Table 3. Mechanical Properties of Steel

Classifi Elastic Yield Tensile Elon-
afimnl' Modulus Strength Strength | gation
UM p Nfmm?)| (f,, MPa)|(f,. MPa)| (%)
Steel 205000 267 447 17.5
AI‘;Chor 205000 505 833 7.9
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Table 4. Variables on anchor

Embedded Anchor’
Model Depth Model nehor's
Grade
(h,, mm)
AH-0.25D 129.5 AG-3.6 3.6
AG-4.6 46
AH-0.50D 259 2GS 6 6
AH-0.75D 388.5 AG-F8T F8T
AG-F10T F10T
AH-1.00D 518 AGFI3T F13T
Table 5. Variables on rib
Rib’s Height Rib’s
Model Steel Cass Thickness
(h,, mm)
(trb mm)
RH-0.25D 125 RT-0.2tb 5
RH-0.50D 250 RT-0.4tb 10
RT-0.6tb 15
RH-0.75D 375
RT-0.8tb 20
RH-1.00D 500 RT-10% "
RH-1.25D 625 RT-1.2tb 30
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Fig. 6. Load-displacement relationship of embedded depth

Table 6. Yield and ultimate load according to embedded depth

of anchor
LRFD FEM
Model Yield Load Yield Load |Ultimate Load
(H, kN) | (H, kN) | (H, kN)
AH-0.25D 292.01 498.01
AH-0.50D 375.59 521.42
- 377.62
AH-0.75D 375.59 516.30
AH-1.00D 375.59 513.50
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Table 7. Yield and ultimate load according to grade of anchor
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LRFD FEM Table 8. Yield and ultimate load according to height of rib
Model Yield Load | Yield Load |Ultimate Load LRFD FEM
(H, kN) | (H,, kN) | (H, kN) Model | Yield Load | Yield Load |Ultimate Load
AG-3.6 233.73 302.83 (H, kN) | (H,, kN) | (H,, kN)
AG-4.6 247,08 333.90 RH-0.25D 22435 343.62
AG-5.6 7760 269.92 369.92 RH-0.50D 245.08 362.89
AG-F8T 376.82 521.42 RH-0.75D 278.67 248.97 371.63
AG-F10T 419.49 615.91 RH-1.00D 258.40 376.65
AG-F13T 457.22 736.71 RH-1.25D 252.75 378.20
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Table 9. Yield and ultimate load according to thickness of rib
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