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RESTORING FORCE CHARACTERISTIC AND ULTIMATE BEHAVIOR OF 
CONCRETE FILLED STEEL TUBE COLUMNS USING ULTRA-HIGH STRENGTH STEEL H-SA700 

 
 

* ** *** **** ***** 
Kazuhiro HAYASHI, Ryosuke NISHI, Yunbiao LUO, Masahiro KURATA and Masayoshi NAKASHIMA 

 

In this paper, the cyclic behavior of concrete filled steel tubes (CFTs) using high strength (HS) steel “H-SA700” under combined constant axial and flexural 

loads was investigated experimentally. In the CFTs made from HS steel, the compressive strength of concrete was reached before steel yielding. Thus, a 

design method which takes into account this phenomenon for estimating the yield strength capacity of HS steel CFTs was proposed. Good agreement was 

observed between the test and estimated values. In addition, after ultimate strength reached the inelastic behavior of HS steel CFTs was similar to that of 

conventional ones. 

 

Keywords : High Strength Steel, H-SA700, CFT, Compression and Bending, Restoring Force Characteristic 

  H-SA700  
 

1.  

CFT

600MPa CFT 1)  

800MPa H-SA700

CFT CFT H-SA700

2)

H-SA700
3) 6)

CFT 7)

8)

H-SA700 CFT

1990 9),10)

11),12)

13),14)  

3

14) CFT

CFT

CFT

CFT 9) 12)

( )15)

H-SA700 H-SA700
6)

H-SA700 CFT

 CFT

 

2011 CFT

H-SA700

CFT  

H-SA700

CFT SM490 CFT

H-SA700 CFT

 

  *      Assistant Professor, Department of Arc. and Civil Eng., TUT., Dr.Eng. 

  **     Kajima Corporation, M.Eng. 

  ***    Assistant Professor, School of Civil Eng., Tianjin University, Dr.Eng. 

  ****  Ph.D. Associate Professor, DPRI, Kyoto University, Ph.D. 

  ***** Ph.D. Professor, DPRI, Kyoto University, Ph.D. 

超高強度鋼 H-SA700 を用いたコンクリート充填鋼管柱の復元力特性と終局状態
RESTORING FORCE CHARACTERISTIC AND ULTIMATE BEHAVIOR OF  

CONCRETE FILLED STEEL TUBE COLUMNS USING ULTRA-HIGH STRENGTH STEEL H-SA700

林   和 宏＊，西   亮 祐＊＊，羅   雲 標＊＊＊，倉 田 真 宏＊＊＊＊，中 島 正 愛＊＊＊＊＊

Kazuhiro HAYASHI, Ryosuke NISHI, Yunbiao LUO,  
Masahiro KURATA and Masayoshi NAKASHIMA

    ＊  豊橋技術科学大学建築・都市システム学系 助教・博士（工学）
   ＊＊  鹿島建設㈱ 修士（工学）
  ＊＊＊  天津大学建築工程学院 助教・博士（工学）
 ＊＊＊＊  京都大学防災研究所 准教授・Ph.D.
＊＊＊＊＊  京都大学防災研究所 教授・Ph.D.

Assist. Prof., Department of Arch. and Civil Eng., TUT., Dr.Eng.
Kajima Corporation, M.Eng.
Assist. Prof., School of Civil Eng., Tianjin University, Dr.Eng.
Assoc. Prof., DPRI, Kyoto University, Ph.D.
Prof., DPRI, Kyoto University, Ph.D.

日本建築学会構造系論文集 第80巻 第718号，2001-2009， 2015年12月
J. Struct. Constr. Eng., AIJ, Vol. 80 No. 718, 2001-2009, Dec., 2015

DOI http://doi.org/10.3130/aijs.80.2001
【カテゴリーⅠ】�

─ 2001 ─



2.  

2.1  

CFT H-SA700

3 SM490 2 5

N No n = 0 0.25

3 1 2

CFT D 150mm

t = 6mm H-SA700 SM490

1

SM490 FA H-SA700 FC  

1 3

H-SA700 y 788MPa SM490 

 

D
 =

 1
50

 

6 
 1

38
  

 6
 

H-SA700, SM490 

6 
 1

38
  

 6
 

D
 =

 1
50

 R = 12 

 

15
  

  
27

0 
  

 1
5 

46
  

  
  

  
  

86
1.

5 
  

  
  

  
  

  
  

  
  

  
  

  
16

 
1 ,

22
3.

5 

275 275 150 
700 

CFT  

50
 1

00
 

DT4 

DT3 

15
0 

 

387MPa 2

15% SM490

 

CFT

H-300 300 15 10 SS400

CFT 600MPa

CFT

46mm SS400 2

 

2.2  

4

2,000kN 200kN

1

0.25% 0.5% 1% 2% 3% 4% 6% 8% 10%

2

L 1,100 mm  
 

  

MPa

H-SA700

SM490 
%

 

1,100

1,554

 
 

2,000kN  
  

  

200kN  
  

  

  

 

DT1

DT2

  

  

 

y (MPa) u (MPa) (%) B (MPa) No (kN) n 
H-25C  788 837 14.5 82.3 3,325 0.25 
H-0C  788 837 14.5 42.4 2,745 0 

C-25C  387 488 28.4 79.0 2,236 0.25 
H-25R  788 837 14.5 77.1 4,102 0.25 
C-25R  387 488 28.4 74.5 2,777 0.25 

2.3  

1 2 50mm

 

4 DT1

DT2

DT1 DT2

150mm

1D DT3 DT4

0 DT3 DT4

 

 

3.  

CFT

CFT

H-SA700
15)

H-SA700 CFT CFT

 

CFT

5

My
Md Mu

Dy EICFT
Dd Du  

3.1  

CFT

EICFT  

CFT s s c cEI E I E I    (1) 

Es 205GPa Is 2

Ec Ic 2

Ec 16)

 

4
1 3

1 23.35 10
2.4 60

B
cE k k  (2) 

 

My 

 

Mu 

Dy  Dd     Du 

Ke (EICFT) 

Md y Ke 

 

k1 k2  

B  

CFT My

CFT

CFT

CFT

y,s

y,c

My CFT

My
 17)

5

My
 

y,c CFT

 18,19) 6

B B

Ec 0.5 0 2

6

E’c
(2) Ec  

0.75c cE E     (3) 

y,c  

,
B

y c cE
    (4) 

 

H-SA700 CFT 7)

Md CFT  

 

 

B 

y,c 

Ec

E'c

0 0 

0 0
2

B
 

 

─ 2002 ─ ─ 2003 ─



2.  

2.1  

CFT H-SA700

3 SM490 2 5

N No n = 0 0.25

3 1 2

CFT D 150mm

t = 6mm H-SA700 SM490

1

SM490 FA H-SA700 FC  

1 3

H-SA700 y 788MPa SM490 

 

D
 =

 1
50

 

6 
 1

38
  

 6
 

H-SA700, SM490 

6 
 1

38
  

 6
 

D
 =

 1
50

 R = 12 

 

15
  

  
27

0 
  

 1
5 

46
  

  
  

  
  

86
1.

5 
  

  
  

  
  

  
  

  
  

  
  

  
16

 
1 ,

22
3.

5 

275 275 150 
700 

CFT  

50
 1

00
 

DT4 

DT3 

15
0 

 

387MPa 2

15% SM490

 

CFT

H-300 300 15 10 SS400

CFT 600MPa

CFT

46mm SS400 2

 

2.2  

4

2,000kN 200kN

1

0.25% 0.5% 1% 2% 3% 4% 6% 8% 10%

2

L 1,100 mm  
 

  

MPa

H-SA700

SM490 
%

 

1,100

1,554

 
 

2,000kN  
  

  

200kN  
  

  

  

 

DT1

DT2

  

  

 

y (MPa) u (MPa) (%) B (MPa) No (kN) n 
H-25C  788 837 14.5 82.3 3,325 0.25 
H-0C  788 837 14.5 42.4 2,745 0 

C-25C  387 488 28.4 79.0 2,236 0.25 
H-25R  788 837 14.5 77.1 4,102 0.25 
C-25R  387 488 28.4 74.5 2,777 0.25 

2.3  

1 2 50mm

 

4 DT1

DT2

DT1 DT2

150mm

1D DT3 DT4

0 DT3 DT4

 

 

3.  

CFT

CFT

H-SA700
15)

H-SA700 CFT CFT

 

CFT

5

My
Md Mu

Dy EICFT
Dd Du  

3.1  

CFT

EICFT  

CFT s s c cEI E I E I    (1) 

Es 205GPa Is 2

Ec Ic 2

Ec 16)

 

4
1 3

1 23.35 10
2.4 60

B
cE k k  (2) 

 

My 

 

Mu 

Dy  Dd     Du 

Ke (EICFT) 

Md y Ke 

 

k1 k2  

B  

CFT My

CFT

CFT

CFT

y,s

y,c

My CFT

My
 17)

5

My
 

y,c CFT

 18,19) 6

B B

Ec 0.5 0 2

6

E’c
(2) Ec  

0.75c cE E     (3) 

y,c  

,
B

y c cE
    (4) 

 

H-SA700 CFT 7)

Md CFT  

 

 

B 

y,c 

Ec

E'c

0 0 

0 0
2

B
 

 

─ 2002 ─ ─ 2003 ─



My

Md   

y dM M     (5) 

y,s

y,c  

,
,

1
y c n

y s n
   (6) 

n N

 

n s s c c

N
A E A E    (7) 

As Ac 

 

20)

  

D
D t     (8) 

(8)

 

3.2  

CFT CFT

14)

CFT N

Mu  

Du 5

 

y uu

y e y yu
D MM

D K M    (9) 

y CFT

123 CFT

CFT y = 0.7 CFT y = 0.65

 

5

Md Dd

 

yd
u y

u yd y
M M

D D D DM M   (10) 

 
4.  

4.1  

7 5

L=1,100mm

 

 

 

(rad) 

(a) H-25C

m m m 

m m

(rad) (rad)

(rad) (rad) 

(c) C-25C

(e) C-25R 

(b) H-0C

(d) H-25R

H-SA700
 

H-SA700 
 

P-

1,100mm

Mu
 

2 EICFT
H-SA700 3

My

SM490 y,c

y,s (6) 1
(5) My Md SM490

My 2

EICFT,exp
2/3

0.5%

My,exp

y,c

2  

4 (1) EICFT,est
EICFT,exp 100% 106%

H-SA700 SM490

H-0C 117%

(1)

H-SA700

CFT EICFT (1)

 

H-SA700 CFT

My,est My,exp 86% 117%

CFT

1/200

68 21) 44% 151% 55 21)

43% 145%

n = 0 0.25

(8)

My,exp CFT

Md,est 14%

33% 2 3

CFT

 

H-SA700 3

EICFT,y EICFT 83%

93%

C-25C C-25R 89%

94% H-25C H-0C

H-25R 69% 79%

CFT

 

4.2  

3 Md Dd
Mu Du

H-SA700 3

SM490 CFT

Md,exp
Dd,exp

y,s = y,s /Es

EICFT My EICFT.y
exp. est. exp. est.  EICFT.y   

(×103 kNm2)  (kNm)  (×103 kNm2)  
H-25C 1.47 1.47 1.003 54.0 63.1 1.169 1.21 0.825 
H-0C 1.48 1.73 1.166 42.1 39.7 0.943 1.39 0.934 

C-25C 1.63 1.73 1.057 28.6  47.3  1.654  1.46  0.894  
H-25R 2.31 2.46 1.059 86.8 74.5 0.859 2.03 0.873 
C-25R 2.19 2.20 1.004 53.2  62.4  1.173  2.06  0.939  

 

est. 
exp. 

EICFT.y
EICFT

est. 
exp.

M
 

Md Dy Mu Du 

exp. est. exp. est.  exp. est.  exp. est.   

(kNm)  (×10-2 rad)  (kNm)  (rad)  

H-25C 68.6 80.3 1.171 2.19 2.71 1.238 140.3 122.0 0.870 0.049 0.051 1.050 
H-0C 74.4 74.1 0.996 2.26 2.39 1.055 128.1 112.0 0.874 0.053 0.040 0.760 

C-25C 28.6 47.3 1.654 0.71 1.11 1.559 88.6 70.0 0.790 0.026 0.025 0.980 
H-25R 104.6 100.7 0.963 1.82 2.02 1.110 173.5 156.0 0.899 0.034 0.037 1.091 
C-25R 53.2 62.4 1.173 0.99 1.15 1.155 97.4 91.0 0.935 0.021 0.024 1.140 

est. 
exp. 

est. 
exp.

est. 
exp. 

est. 
exp.

─ 2004 ─ ─ 2005 ─



My

Md   

y dM M     (5) 

y,s

y,c  

,
,

1
y c n

y s n
   (6) 

n N

 

n s s c c

N
A E A E    (7) 

As Ac 

 

20)

  

D
D t     (8) 

(8)

 

3.2  

CFT CFT

14)

CFT N

Mu  

Du 5

 

y uu

y e y yu
D MM

D K M    (9) 

y CFT

123 CFT

CFT y = 0.7 CFT y = 0.65

 

5

Md Dd

 

yd
u y

u yd y
M M

D D D DM M   (10) 

 
4.  

4.1  

7 5

L=1,100mm

 

 

 

(rad) 

(a) H-25C

m m m 

m m

(rad) (rad)

(rad) (rad) 

(c) C-25C

(e) C-25R 

(b) H-0C

(d) H-25R

H-SA700
 

H-SA700 
 

P-

1,100mm

Mu
 

2 EICFT
H-SA700 3

My

SM490 y,c

y,s (6) 1
(5) My Md SM490

My 2

EICFT,exp
2/3

0.5%

My,exp

y,c

2  

4 (1) EICFT,est
EICFT,exp 100% 106%

H-SA700 SM490

H-0C 117%

(1)

H-SA700

CFT EICFT (1)

 

H-SA700 CFT

My,est My,exp 86% 117%

CFT

1/200

68 21) 44% 151% 55 21)

43% 145%

n = 0 0.25

(8)

My,exp CFT

Md,est 14%

33% 2 3

CFT

 

H-SA700 3

EICFT,y EICFT 83%

93%

C-25C C-25R 89%

94% H-25C H-0C

H-25R 69% 79%

CFT

 

4.2  

3 Md Dd
Mu Du

H-SA700 3

SM490 CFT

Md,exp
Dd,exp

y,s = y,s /Es

EICFT My EICFT.y
exp. est. exp. est.  EICFT.y   

(×103 kNm2)  (kNm)  (×103 kNm2)  
H-25C 1.47 1.47 1.003 54.0 63.1 1.169 1.21 0.825 
H-0C 1.48 1.73 1.166 42.1 39.7 0.943 1.39 0.934 

C-25C 1.63 1.73 1.057 28.6  47.3  1.654  1.46  0.894  
H-25R 2.31 2.46 1.059 86.8 74.5 0.859 2.03 0.873 
C-25R 2.19 2.20 1.004 53.2  62.4  1.173  2.06  0.939  

 

est. 
exp. 

EICFT.y
EICFT

est. 
exp.

M
 

Md Dy Mu Du 

exp. est. exp. est.  exp. est.  exp. est.   

(kNm)  (×10-2 rad)  (kNm)  (rad)  

H-25C 68.6 80.3 1.171 2.19 2.71 1.238 140.3 122.0 0.870 0.049 0.051 1.050 
H-0C 74.4 74.1 0.996 2.26 2.39 1.055 128.1 112.0 0.874 0.053 0.040 0.760 

C-25C 28.6 47.3 1.654 0.71 1.11 1.559 88.6 70.0 0.790 0.026 0.025 0.980 
H-25R 104.6 100.7 0.963 1.82 2.02 1.110 173.5 156.0 0.899 0.034 0.037 1.091 
C-25R 53.2 62.4 1.173 0.99 1.15 1.155 97.4 91.0 0.935 0.021 0.024 1.140 

est. 
exp. 

est. 
exp.

est. 
exp. 

est. 
exp.

─ 2004 ─ ─ 2005 ─



Du,exp
Mu,est  

H-SA700 3

Md,est Md,exp 96% 117%

Dd,est (10) Dd,exp
105% 124%

CFT SM490 2

CFT

 

H-SA700 3 Mu,exp
Mu,est 87% 90%

SM490 2

H-SA700

2 Du,est Du,exp 105% 109%

SM490 2 98% 114%

y

H-SA700 H-25R 0.76 H-25C 0.67

CFT 0.70 0.65

H-0C

24% y

0.49

123 21) CFT

y

 

7 CFT

0.25 H-SA700 H-25C H-25R

FC

0.4mm 6%

0

H-0C

 

 

(a) H-25C (b) C-25C 

(c) H-25R (d) C-25R 
 

 

FC H-SA700 CFT

0.25

5

H-SA700

Mu,est
3 4% SM490

1.6 1.9 3

H-SA700 CFT

 

 

5.  

5.1  

7 2

H-SA700

4

8

n = 0.25 H-25C 8% 1

n = 0 H-0C 6% 2

5.2 5.3

Dd,est 3.0 4.0

SM490 C-25C

10%

8(b)  

H-SA700 H-25R SM490

C-25R

7

8(c) (d)

6)  

CFT

95%

H-SA700 123
21)

H-SA700 CFT

 

5.2  

9 4

8

8%

H-SA700 H-25C 0.46mm SM490 C-25C 0.50mm

H-SA700

H-25R 8.94mm SM490 C-25R 12.15mm

20  

SM490

H-SA700

6% 2/5

8% 3/4

 

5.3  

H-SA700

SM490 10

    H-SA700

Jh     SM490 Jc

SM490 H-SA700

Jr  

,

,

u hh

c u cr
MJ

J J M    (11) 

Mu,h H-SA700 Mu,c SM490

 

H-SA700 SM490

4% SM 

490 6% H-SA700

H-SA700

H-SA700

2%

SM490

Jr 40%  

H-SA700

H-25R 10% SM490 C-25R

89%

H-25C 8% SM490 C-25C 60%

 

5.4 H-SA700 CFT  

H-SA700 CFT

CFT

CFT

H-SA700 CFT

 

 
6.  

H-SA700 CFT

 

1) H-SA700 CFT

 

2) CFT

89% 94%

CFT 69% 79%

CFT

 

3) CFT

86% 117%

83% 93%

 

4) H-SA700

15)

CFT

96% 117%

105% 124%  

(m
m

)

(%)

(k
J)

H
-2

5C
C

-2
5C

(k
J)

H
-2

5R
C

-2
5R

(%) (%)

C-25C 
H-25C 
C-25R 
H-25R 

Jr 
Jh (H-25C) 
Jc (C-25C) 

Jr 
Jh (H-25R) 
Jc (C-25R) 

─ 2006 ─ ─ 2007 ─



Du,exp
Mu,est  

H-SA700 3

Md,est Md,exp 96% 117%

Dd,est (10) Dd,exp
105% 124%

CFT SM490 2

CFT

 

H-SA700 3 Mu,exp
Mu,est 87% 90%

SM490 2

H-SA700

2 Du,est Du,exp 105% 109%

SM490 2 98% 114%

y

H-SA700 H-25R 0.76 H-25C 0.67

CFT 0.70 0.65

H-0C

24% y

0.49

123 21) CFT

y

 

7 CFT

0.25 H-SA700 H-25C H-25R

FC

0.4mm 6%

0

H-0C

 

 

(a) H-25C (b) C-25C 

(c) H-25R (d) C-25R 
 

 

FC H-SA700 CFT

0.25

5

H-SA700

Mu,est
3 4% SM490

1.6 1.9 3

H-SA700 CFT

 

 

5.  

5.1  

7 2

H-SA700

4

8

n = 0.25 H-25C 8% 1

n = 0 H-0C 6% 2

5.2 5.3

Dd,est 3.0 4.0

SM490 C-25C

10%

8(b)  

H-SA700 H-25R SM490

C-25R

7

8(c) (d)

6)  

CFT

95%

H-SA700 123
21)

H-SA700 CFT

 

5.2  

9 4

8

8%

H-SA700 H-25C 0.46mm SM490 C-25C 0.50mm

H-SA700

H-25R 8.94mm SM490 C-25R 12.15mm

20  

SM490

H-SA700

6% 2/5

8% 3/4

 

5.3  

H-SA700

SM490 10

    H-SA700

Jh     SM490 Jc

SM490 H-SA700

Jr  

,

,

u hh

c u cr
MJ

J J M    (11) 

Mu,h H-SA700 Mu,c SM490

 

H-SA700 SM490

4% SM 

490 6% H-SA700

H-SA700

H-SA700

2%

SM490

Jr 40%  

H-SA700

H-25R 10% SM490 C-25R

89%

H-25C 8% SM490 C-25C 60%

 

5.4 H-SA700 CFT  

H-SA700 CFT

CFT

CFT

H-SA700 CFT

 

 
6.  

H-SA700 CFT

 

1) H-SA700 CFT

 

2) CFT

89% 94%

CFT 69% 79%

CFT

 

3) CFT

86% 117%

83% 93%

 

4) H-SA700

15)

CFT

96% 117%

105% 124%  

(m
m

)

(%)

(k
J)

H
-2

5C
C

-2
5C

(k
J)

H
-2

5R
C

-2
5R

(%) (%)

C-25C 
H-25C 
C-25R 
H-25R 

Jr 
Jh (H-25C) 
Jc (C-25C) 

Jr 
Jh (H-25R) 
Jc (C-25R) 

─ 2006 ─ ─ 2007 ─



5) H-SA700 CFT

6% 8%

5.2 5.3

 

6) H-SA700 CFT

CFT

CFT

H-SA700 CFT 15)

 

7) H-SA700 CFT

3

H-SA700 CFT

 

 

H-SA700

 

 

1) Fc=150N/mm2

CFT 300m

Concrete Journal,Vol.50, No.8, pp.683-688, 2012.08. 

2)  : 19

, 2008.03. 

3) 

780N/mm2 (H-SA700)  - 1 7, 

, C-1, pp.597-610, 2009.08. 

4)  

, , Vol.77, No.682, pp.1959-1968, 2012.12. 

 

 

 

 

 

 

 

 

 

 

5) H-SA700A

, 

, Vol.76, No.660, pp.407-415, 2011.02. 

6) H SA700

, Vol.19, 

No.76, pp.25-35, 2012.12. 

7) 

CFT , No.74

pp.1-10 2010. 

8)  Fc150N/mm2

780N/mm2 CFT

Concrete Journal,Vol.50, No.12, pp.1102-1108, 2012.12. 

9)  

, 

, No.498, pp.161-168, 1997.08. 

10)  

, , 

No.509, pp.167-174, 1998.07. 

11)  

1

4, , C-1, pp.1153-1160, 2007.08. 

12)  

CFT Fc150

C-1, pp.1117-1118, 2008.07. 

13)  2001.01. 

14)  2008.10. 

15)  : 

, 2010.02. 

16)  2013.11. 

17)  H-SA700 CFT

, , No.54, 

pp.349-356, 2014.06. 

18) 170N/mm2

, , Vol.26, No.2, pp.469-474, 

2004.07. 

19) 

NewRCSS , 

, Vol.83, pp. 11-18, 2006.04. 

20) SRC

, , No.680, pp.1599-1604, 2012.10. 

21) 

 (CFT-33) - CFT , 

, C-1, pp. 1225-1226, 1998.09. 

 
 
 

 
 
 

RESTORING FORCE CHARACTERISTIC AND ULTIMATE BEHAVIOR OF 
 CONCRETE FILLED STEEL TUBE COLUMNS USING ULTRA-HIGH STRENGTH STEEL H-SA700 

 
Kazuhiro Hayashi* Ryosuke NISHI** Yunbiao LUO*** 

 Masahiro KURATA****, and Masayoshi NAKASHIMA*****  
 

* Assistant Professor, Department of Architecture and Civil Engineering, Toyohashi University of Technology, Dr.Eng. 

 **Kajima Corporation, M.Eng. 

*** Assistant Professor, School of Civil Engineering, Tianjin University, China, Dr.Eng. 

**** Associate Professor, Disaster Prevention Research Institute, Kyoto University, Ph.D. 

***** Professor, Disaster Prevention Research Institute Kyoto University, Ph.D. 

 

 

In this paper, the cyclic behavior of concrete filled steel tubes (CFTs) using ultra-high strength steel “H-SA700” was investigated 

experimentally. The high strength (HS) steel offers approximately three times higher yield strength than that of conventional steel and 

therefore, much higher than the concrete infill. Thus, in the CFTs made from HS steel the compressive strength of concrete was reached 

before steel yielding. For this reason, a simple design method which takes into account this phenomenon was proposed based on the 

concept of the superposed strength method. 

A total of five CFT columns were subjected to combined constant axial and flexural loads. The lateral loading history consisted of 

several drift angle levels from 0.25 to 10% with two cycles imposed at each drift level. Several aspects on CFTs cyclic behavior were 

investigated, including the grade of steel (HS and conventional), the cross-section shape (circular and square) and the axial load level (n 

= 0 or 0.25). 

When the ultra-high strength steel is used in CFT columns, the elastic limit strength is determined by the compressive yielding of the 

infilled concrete, and the steel tube remains elastic at the moment. In such a case, it will lead to an unsafe evaluation by using the 

existing strength evaluation formula based on simple superposed method. In this paper, a new design formula for the elastic limit 

strength of the HS CFT columns is proposed. This new formula is capable of accurately evaluating the strength of the HS CFT columns 

when its infilled concrete starts compressive yielding. 

Due to the low ductility of the H-SA700 steel, in the design of the structural member using H-SA700, steel is not allowed to yield 

even in the second phase design. The experimental study in this paper confirms that, the strength evaluation formula based on simple 

superposed method can provide accurate evaluation of the strength of HS CFT columns when its steel tube is yielded. 

The CFT columns using H-SA700 steel has substantially large plastic deformation capacity, and its axial deformation due to local 

buckling is smaller than that of CFT columns using conventional steel, while its energy dissipation capacity is similar to that of CFTs 

column using conventional steel. Finally, the feasibility of the full plastic moment evaluation formula in the second phase design of CFT 

column using H-SA700 steel is discussed and confirmed. 
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In this paper, the cyclic behavior of concrete filled steel tubes (CFTs) using ultra-high strength steel “H-SA700” was investigated 

experimentally. The high strength (HS) steel offers approximately three times higher yield strength than that of conventional steel and 

therefore, much higher than the concrete infill. Thus, in the CFTs made from HS steel the compressive strength of concrete was reached 

before steel yielding. For this reason, a simple design method which takes into account this phenomenon was proposed based on the 
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A total of five CFT columns were subjected to combined constant axial and flexural loads. The lateral loading history consisted of 

several drift angle levels from 0.25 to 10% with two cycles imposed at each drift level. Several aspects on CFTs cyclic behavior were 
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infilled concrete, and the steel tube remains elastic at the moment. In such a case, it will lead to an unsafe evaluation by using the 

existing strength evaluation formula based on simple superposed method. In this paper, a new design formula for the elastic limit 

strength of the HS CFT columns is proposed. This new formula is capable of accurately evaluating the strength of the HS CFT columns 

when its infilled concrete starts compressive yielding. 

Due to the low ductility of the H-SA700 steel, in the design of the structural member using H-SA700, steel is not allowed to yield 

even in the second phase design. The experimental study in this paper confirms that, the strength evaluation formula based on simple 

superposed method can provide accurate evaluation of the strength of HS CFT columns when its steel tube is yielded. 

The CFT columns using H-SA700 steel has substantially large plastic deformation capacity, and its axial deformation due to local 

buckling is smaller than that of CFT columns using conventional steel, while its energy dissipation capacity is similar to that of CFTs 

column using conventional steel. Finally, the feasibility of the full plastic moment evaluation formula in the second phase design of CFT 
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