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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 0.5D 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 (L) 2500
Column |Inside Diameter (D)) 500
Outside Diameter (D) 518
Diameter (D),) 800
Thickness (t;) 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 (B,) 1710
Height (H) 900
e st Aoz Al H A4S desto] dAE
E9} 5 IAE mdHste azolr”

2.2 854

B oolto AMgH 2T EQ] AREA
Mander(1988)"7} Aokst I z|E LA
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Fig. 2. Analysis model (Anchor)
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Fig. 3. Stress-strain curves of concrete

Table 2. Mechanical properties of concrete

Classificati Elastic Modulus |Compressive Strength
assification ( El:s MPa) ( fw MPa)
Filled concrete 24557 27
Foundation 29915 40
concrete
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1Y EE 715712 A4 FESAgo] uet i A A
Table 3. Mechanical Properties of Steel
Classifi Elastic Yield Tensile Elon-
C:tsisolnl' Modulus Strength Strength | gation
(E,, N/mm?*|(f,, MPa)|(f,, MPa)| (%)
Steel 205000 267 447 17.5
Anchor | 205000 505 833 7.9
olt

2.3 gL

Baltay2} Gjelsvik(1990)"

o) Waw Ao} ZaeE
Abol o] mpAHAl4== 1 3717} 0,394 0.6AF0|o| | Btk

¥

0.2 0,478 AQSHIT). webA Bt 2aE, S )
o) 2B oot 7|2 EaelEe] 420 Hwe] e up

AASE 0,47 Agstgict w3t
S
H 9

o
%té_

dolE, glE7te] J
dolH, 2 sfj4olA= &%

ofoli AARES] Hie

sto] Fsksch

szl o] S %—’6‘%4 2 A OFOWE} oluj,
S 5 F= 9] 20%°] 1500kN-
’SH 200mmE A5kt E

Axial Load (1500kIN)

ol o]

A AR §3S F

il

R

L L5k tie Q45 A
2310] e} u}x]&# 7% A E vy

embedded region 7|5 A&

Lateral Load
(Displacement Control)

Displacement and

Rotation Restraint

Akt

3 AAZRAL 7|2 2 EQ vlEHE &4 nA o7 7}
skl wigl g S Aof disf mF L&shgl,

YABES] AP PABEZ} Q14 ] 913 BASH=
ATEACIES Y AR Sl 13 B4 Yo

o] EHE 7B E o] ALk 1o} 31
&3510 2H AAQ} FUSH AF-S FHeE ST

2 X
4 e
ra
ol
>lﬂ

<%

o oJgt HF ] —’5—7P°ﬂ 91?& o7 01]*1-H1:} E3}F AlE

A Z¥7} 406, 74kN} 399 TkNO. & OF
1.7%2] @7} 4hAY 8}3'11:} ulahA E olTLo] jAurH o)
AR 73 715-71% QAR ASTt SASFHIL TkE

450

400
= 350
= 300
T

= 250
]

S 200
T 150
E

=100

~#-FEM
50

—— Experiment

0

0 20 40 60 80 100 120 140 160 180 200
Displacement (6 , ,mm)

Fig. 5. Comparison of analytical and experimental results

3. M 7I5-71x BB ASEX
3.1 A0 3%y

MASe] UE 3 1572 dane] 22 A%



o

o

ol ZAES YA AAY 9 A
, 2010) o] A Zo} £3F1zlo]o] thafiA
35mm= A|ghs}al ‘21004 A* =aoll tigt 71
/7] 7] 2(2010) " o) A]
E Ao Il A A 7]
_ Table 4: og;{ieg %—(ﬂzj
5 Uehin, o, £31%0]
(518mm VS 7|F0 2 0.25D5FE 1.0D
7HA] Htsto] aiAS asgiet, 3t FAEESY AES
AUHtol7(3.6, 4.6, 5.6)2F 1A= WA (FST, F10T, F13T)
B 1SR ol W2 AsEA 9] 3kE BA sk
28 120] 9] A9 7= 3 AR A A 23 (2006) 1 o A
A Zo]9] 1/4 o] F o 2 AA|E] o] QlaL, AAIRE &
715 oA g, whebA 2B o] =o|(h,)ol WE 7]E

6

27 oA HE
S REE
(h,) 8} 73Eoll gt 2 A

(h)& 7159 2

O N rlr flo 2 o
mlo

27
A
3

S
=

71

o

.

S N
T

o
ol

P50} - FAY - GE - FUY

ol
d

71%9] A7 D(518mm)E 7|FC 2 025D E 125077}1]
wslste] ofjAlS 3stlet, wpA|Et o2 2| B o) T,

o5 Hlo]AEHo|ES FA®)E TIElR 0.2tb~1-2tb°ﬂ
A sfA s ZHdskgl e, ofof thgt A
A&kt

o [e)
O*—I/\C_)]E_"

3.2 YAHEEQ 2ol e FF

4 E6]7]O]

VS|

JIE 71712 dERY]
7] $Isto] 7159 A% D(518mm) S 7|
(h)E 025D~1.0D2.2 WA 7|H {3FQ
algict oluf, AdY ool AFA L 7|15 F
WASH7] dzoll FAEES] JF= &
AT}, whEbA] 27l A HEE s A
4o 700mm= 5o YA E
TFAE = 35101 S5 oleek
Fig, 6 AAHS0] T2 538 48| A3E 356k
v|(H/ H,) 9k = 918(5/6,) BAE 53 Uebd Aot

lo oft

7]
&

Hmm

N,

juis)
ST

B

i
L2
lo

o|

94

u-lo

EO

JER-NEN

o= 1
=
Z(1 = T

fE

_ 7I1A4 7 JEslE g d3Y AA7|FQ
)% QAR AFEAE Sorsl] $1ol Table 5ot o] 11 ISV WEIE A WY AAIER LRFDA
Table 4. Variables on anchor 16

14
Embedded Anchor’ »:12
Model Depth Model gc sr s i
(h,, mm) rade T g
E 0.8
AH-0.25D 129.5 AG-3.6 3.6 3"
AG-4.6 4.6 g 06 — AH-1.00D
< -0.
AH-0.50D 259 AG-5.6 56 J04 :ig_g;iﬁ
0.2 == AH-0.25D
AH-0.75D 388.5 AG-F8T F8T ol
AG-F10T F10T i 2 3 i = ¢ = =
AH-1.00D 518 AG-F13T FI3T Displacement (d, /3,)
Fig. 6. Load-displacement relationship of embedded depth
Table 5. Variables on rib
4 Table 6. Yield and ultimate load according to embedded depth
Rib’s Height Ribs
Model (h mmg) Steel Cass Thickness of anchor
(t,, mm) LRFD FEM
RH-0.25D 125 RT-0.2tb 5 Model Yield Load Yield Load Ultimate Load
- H, k , k , k
RH-0.50D 550 RT-0.4tb 10 (H, kN) (H,, kN) (H,, kN)
RT-0.6tb 15 AH-0.25D 292.01 498.01
RH-0.75D 375
RT-0.8tb 20 AH-0.50D 7762 375.59 521.42
RH-1.00D 200 RT-1.0tb 25 AH-0.75D ' 375.59 51630
RH-1.25D 625 RT-1.2tb 30 AH-1.00D 375.59 513.50
AR ests] =2 A28 A2E(EH A1415) 20169 49 125
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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 224.35 343.62
AG-5.6 7762 269.92 369.92 RH-0.50D 245.08 362.89
AG-F8T 376.82 52142 RH-0.75D 278.67 248.97 371.63
AG-F10T 419.49 61591 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

LRFD FEM
Model Yield Load Yield Load |Ultimate Load
(H,, kN) (H,, kN) (H,, kN)
RT-0.2tb 192.75 309.47
RT-0.4tb 223.28 343.11
RT-0.6tb 278.67 239.81 362.89
RT-0.8tb 243.64 379.52
RT-1.0tb 251.53 393.25
RT-1.2tb 254.26 402.92
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