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Mechanical Performance of CFT Column Bases with built-in PC bars

Kazuhide KUTANI  Toshio SHIRAKAWA  Keiji HAMADA  Akihiko KAWANO

ABSTRACT

In this report, a concrete filled steel tubular column base with built-in PC bars to

achieve a self-centering system and an improvement of resistance of a column is proposed. In addition,
a joining method of a steel column and a base plate is used a joint by splice plates instead of a welded
joint to prevent the structure being damaged. From the test result under a cyclic lateral load with a
constant axial load or an axial load added by tightened main bars, the mechanical performance of this
column base is roughly verified, and structural problems in this method of construction are extracted.

Keywords: column base, concrete filled steel tubular column, splice plate, steel bar for prestressed

concrete

1. FE®HIZ

BigR X 2 TiX, B R—RF V-2 RS
FGARATL—h (ULTFRTTALRALEHET) I2XD
REEETAITERZREL, ATI74 A0OEHEE
BOLEHFRTIRIEOHEEELHEREOE
EHEIZ DWW THREE L 7=,

ARMILTIX, RTLEOHEAEGEHEE CFT HEMIC
F TR L, CFT HOMAEREomLEY tHFE5T
HLEBIATERVBHEMEEROH A THD
R—ZAFS VL — MBETCOREREEZEMT 5 -
W, PCHEANETA I LEL, &bizkLT
v H Y U TEEY FBD ATz CFT 0%
THxRET S, T2 Tk, ALEICELS CFT
HEHOKEMAEREER L, HRERORIEE
BELOBBESOMEEITY,

2. EBRME

RAEfE S v U — XX, Fig.l,Fig2 % Table2
®D X 512 CFT # (BCR295,00-200x200x6) & ~X—
A7 L —  (SN490B,50x360x360) % 4 DR 7
F A4 A (SN400B,FEATER6x50x100) % Fi V> T2
BE (LBEE) Lz, ok, RBRIK CS1,CS85,CS6
HHEENAEIZ, CS2,CS7T IMBENEIZCAT T A A
*JUNFERE RS L EBEEH

- N SCEE R
e SUN R 3R S e A R BR B 2 BT 2%

BB L7-, £7-, CS5-CS7 ix = # (PC SH#E,8M14,
FTovRUVE, R=2FVv—FrE by 77—+ %
BiE) ALTEY, Table2 I RTHEAENZ S
ZTHERE LT, T B—AmN b (PC K 8M24,
TRV R) T, R—AF L — FREHE (E&R
TSI EBAER) »OBMLAVWE S EAR
73 (B TE & E=0.15%, #AFA0ENH=1000kN) % 5
2Tz, 2B, ERIZFERALEZ#EME Va2 Y —
OB EIME 1T Tablel IR THEY TH 5,
MAREL & AL OFHBIALE % Fig2 13§, —
EES N EEANS 01X, X—XT7VL—}+THE
25 Rl EE & h=1200mm OALE OFEFA (B H k)
527, NIZEMREZEEL L, RERE CS1,C82 12
EER (PC #iE, sM14) ZHIHIEL &=02%%
HE22DIZHYT 5 N=427kN & 52 7=, 128,
ZOfER, MEERQ CFT BOEHEW IO Zh
i 241, 11.7% (YT 5, BREFAIIERRBEES
£ 6=11/200,+1/100,+1/50rad % BEfE L L, % 2 [H
SowYIRLE, £/, fEIZo— Kk, \iEE
AITEAFHEZRAVCTEAILZ,
HRBRESEHOEAZRETEED, EHRVR
TITARIMEORREFIZ, FEREX—RAT L —
FEEASFNFN 30mm EOAMIETEICE S —
CEBMLE, BB, NYAT T4 ZADEXITE
BREOARFE (LD UV —FROEHK) iI2Xv
HElTE oz,



178

JUNBERERF TR edRkEs 44 5

PC-M14 PC-M14 25 25
Anchor PC
1 dn nn e = 40 nn - bolt m M24a
- / tHE e .§8Main%} & pc |
2 & ol - B2 bar e M4 2
S \ S @« %&;;2{
90 oS 90 | & Fo =
80 SIS ¢ T 70 JS Qe MNyle & 8lo
2 (=3 H 2 (=1 E n 1 " —eO
N PR o ER IR P SR PN
vE; : ¢- —e
ABEE g | ele2ge
s | |4 g S RS -
z & 5 | & ° A
5|2 EHEE B PisieesT
1y ol i (et = (c) A-A Section
oM -2 g A 1y \ S A
E o ST YUY
2|z Slm S o iom 8, +N
w2 N I .
2% S G T B
ﬁ' R.81 fhgrh i 2 D.T. +0
| 2 [ | o =>
oo og 0O oo -~ o
(a) Outer splice (b) Inner splice “
Fig.1 Details of CFT column bases .n::l . |° — OI ° |
. [1-200x200x6
3. BRLEBR Splice —
RBREEMOKE M TFH SO EIEE Table3 ol l(i'i‘:e)
RO Figd iR, ARTIX, EEWERHOH 2| fond
ErmE-se, ¥Yricerzer &y o 7% Anchor bolt
BREMRT B2, CFT REWEmMIY & L < DT, PC-bar,M24
RTT A RAEETWOMTTH A ZEDICRE L, L < TDg-
HRBIE CS5 ITHBER D 173, oMt 12 & T ST llzlﬁ -
| o~
R—Z27FV— FOHEBE—A L P BRATFTA R . I T
BEAROBITFRA%Z LS L5 R—2F L — ML _

. e s sl 7707777 7000007
BOHITH S & KiE I“'gfbtﬁ ’ %ﬁﬁfti’ Fig.2 Test setup and location of
REWMNDFEBEXBIELITRETHA I, displacement transducers

HBRAKES @ LHEMEIEA 0 DBRE % Figd i N(x10°kN)
K3, £, ERSEM (Table2 Z2) OMHEEIC X J T T T T T T
BIRNAX—HEER (6-+1/50rad 2RI R L o
INFI8E % BR) DAAE % Tabled 1273, BB CS1 Outer splice 1
E, IR 774 2D CS2,CS7 D 5 B AA D ]
CS1,CS6 £ 0 H =R NVF—HEEMN 10206 E K i
X<, HIIDELHIN 10%RBENEL, E-HiER or )
AOAY v 7EL/NEIL2Y, LHBERIZEWY [ i
HRERLE, .
MR T T A 2L, BEHBOEE CEMRER I ]
- S B 4G ) = 1~ 0 0.5 1 1.5 2

MITERELEZ L, ETRMABOBRAINETD

Fig.3 M-N interaction curves




PC#ite % W T 5 CFTHM @ 11 2 179
Table 1 Mechanical properties of materials Q(ATN)
Materials Oy O &s 1
Part Shape | N/mm2) | (N/mm2) (%) A= p—
Column P-6 391 468 35 L/
Splice plate P-6 316 441 30 0
Main bar -13 | 1245 1295 13 /
Anchorbolt | ¢-23 | 1181 | 1273 13 Outer splice
Concrete — — 62.5 — -1 ]
e . -2 -1 0 1 2
Table 2 Test conditions of CS-series (a) CS1, N=427uy O(x102rad)
Specimen [ N | Main bar | A. bolt | Location of Q1T
&N) | (8-M14) | (8-M24) | splice plate 1
CS1 427 — £=0.15% | Outer splice —
CS2 427 — £=0.15% | Inner splice V4 pd
css | 0 |£=0.05%| &=0.15% | Outer splice 0 =
cs6 | 0 |£=0.20%]| £=0.15% | Outer splice VARRY 4
CS7 0 |&=0.20% | £=0.15% | Inner splice Inner splice
& : Initial strain. A. bolt : Anchor bolt. -1 [ 1]
-2 -1 0 1 2
(b) CS2, N=42Tiw ~ 00107rad)
Table 3 Ultimate bending capacity of CS-series Q100
Specimen | Ny N, | oMy | My | My | sM 2 1
(KN) (KN) | (KNm) | (KNm) | (kNm) | (kNm) =
CS1 427 1402} 165.1 | 76.3 | 556.4 | 140.2 P
CS2 427 1402 165.1 | 73.4 | 556.4 | 140.2 0 /l "/'
CS5 107 9751 154.0 | 48.5 | 513.71 975 //'
CSé6 427 9751165.1| 763 [ 513.7] 97.5 Outer splice
CS7 427 975/ 165.1 | 73.4 [ 513.7| 97.5 -1 [
N1 : Axial force above a base plate. -2 -1 0 ! x2 2
N, : Axial force in the undersige of a base plate. Q(10%N) (© CS5,2005% 047
cMy : Capacity of column section. 1
sMy : Capacity in the top surface of a base plate. Y ” //
My : Capacity in the underside of a base plate. 4 l/‘
@M : Moment when a base plate parts from a base. ] — —
*1 : Superposed strength. *’ L~/
*2 : By Akiyama. v / g 2 Outer splice
B 1 ]
Table 4 Test results of CS-series 2 -1 0 : 0(x210’2md)
Specimen E, E, E, o, Q(x10%N) (d) €56.8~0.20%
GNm) | oNm) | B | x107rad) 1 |
Csl1 2.00 1.58 0.79 1.27 ﬁf /
Cs2 239 | 212 | o089 9.56 ad
CS5 172 | 121 | 070 8.35 0 ~
CS6 1.99 1.39 0.70 1.48 -+ ﬂ/
CS7 2.11 1.68 0.80 3.77 / Tnner splice
E, : Energy consumption in the 1st of 1/50rad. -1 | ] |
E> : Energy consumption in the 2nd of 1/50rad. -2 -1 0 1 2
6, : Residual rotation. (e) CST7,65=0.20% O rad)

Fig.4 M- relationships
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