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Review of studies on the behavior of high-strength concrete columns with high-strength transverse

reinforcement under concentric compression
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Abstract: It has become an important topic to obtain ductile behavior in high-strength concrete  HSC columns through proper confinement
with high-strength transverse reinforcement.A comprehensive study of the experimental results for HSC columns is undertaken to evaluate the
compression behavior of HSC columns with high-strength transverse reinforcement in this paper.It is found that the brittleness of HSC will be de-
creased and the strength and ductility of HSC could be improved by using high-strength transverse reinforcement.Also some confining models for
HSC with high strength transverse reinforcement are introduced in this paper.Based on analysis of the test results it is found that the key variables
that have significant effects on the ductility and strength of HSC columns are the concrete compressive strength the volumetric ratio of transverse
reinforcement the tie yield strength tie spacing concrete cover thickness the longitudinal reinforcement ratio and the tie configuration.

Key words: high-strength transverse reinforcement high-strength concrete concentric compression ductility strength confining models review

o,
100 MPa °
150 MPa °
1
231 20 70
80 o

“ HRB400 °
HRB500
B o

2010-06-12
50978042

« 30 .



6718
12

663 MPa

Martinez  ®

o

Yong © 24
83.6~93.5 MPa
500 MPa,

Bjerkeli U 4 .
65~115 MPa
506~613 MPa °

Nagashima ™ 26
59~118 MPa

Cusson  Paultrel>™ 27

54.1 MPa
1 788.5 MPa

20.7~69 MPa
380~414 MPa

424MPa 3

784~1372 MPa

53~116 MPa

392~770 MPa

o
Razvi  Saatcioglu™"}

26 20

< 40 -

60~124 MPa

~

70%
Liu M 12
60~96 MPa o
Tan  Nguyen™ 30
46~101 MPa o
Mander
JPark .Saatcioglu
18]
f;:c/ ~E fcé\é‘ol
€085~ €050
0.85fw  0.50fe Eg5~E50
0.85f  0.50f E,
Saatcioglu ]
1992 Saatcioglu
- - 1999 Saatcioglu ~ Razvi
1
1
E.=¢&
., k ele
ST 421+ ade,
PR -
E~ file
2
ESE]
[=0.15£2| S5 L
E17E%s




1.
Je
0.85f7,

0.857",

0.2f"

1
1
H !
801808581 g5 €20 &

1 Saatcioglu

Saatcioglu N

2.2 Cusson (12 13]

1995 Cusson  Paultre 50

2
1
=&
| Eoede
JT\ 0 et ®
B
E~ f.le
2
‘90>‘9|
S explhy .- ]
b 05y 058416 fiffy
ex—&
Jie
ﬁe[fo(;_ o
fre [13]-
fe
fap=--- 2
i
i ARBEHEL
LA
e 8
i i i
0514 -J:-Ibaﬁlzaﬁimi i
i\ | -
8o Eoso &1 850 &
2 Cusson
Cusson N
2.3 Han 0]
2003 Han.Shin  Bahn 21
50~85 MPa
330~500 MPa o Han
3
1
E=¢&

I

k ele

-1+ ele, b
e Ee
E— fule
2
E7E)
f=f1]0.85-0.557F8 50 37
E50—E
£
, A
Je
0.85F -/~ —4- >
Jeo
0.5/ H- - oo h oo
0.5f2,
)
801 Bpsp &1 8gs 850 &,
3 Han
Han . .
3
3.1
o Cusson  Paultre!”*" Razvi  Saatcioglu™"
@1
3.2
221
-Yong ¥ Cusson,
Paultre!™ Razvi
° Bjekeli [
. 4
— [22]O
P
[
AB
®
& \ g
E \
& \
\\{&
A
Eialive: 2

e 4] -



3.3

. Cusson  Paultre!”

- Sungjoong Kim"

4
3.4
3.5
P=0.85f" A~Ay TAuf,
Ag
AS‘
N o
4
A
B o
3.6
Yong ¥ Razvi  Saatcioglu!
- Nagashima !
3.7

e 42 -

21

Py

N

(a) (d)

[1] . 1. 1997 30

[2] . [M]. 2004.
3] . J1-
2004 37 7 35-40.

[4] .

[J]. 2009 42 4 1-9.

[5] . [J].

1999 32 5 3-9.

[6] .

1988 4 109-115.

(7] . [J]-

1984 4 16-24.

[8] MARITINEZ S.Spirally-reinforced high—strength concrete columns|D].
Cornell University Ithaca 1983.

[9] YONG Y NOUR M G NAWY E G.Behavior of laterally confined high
strength concrete under axial loads[J].Journal of Structural Engineering
ASCE 1988 114 2 332-351.

[10]BJERKELI L. TOMASZEWICZ A JENSEN J J.Deformation properties
and ductility of high—strength concrete[J].High-Strength Concrete Second
International Symposium ACI SP-121-12 Detroit 1990 215-238.

[I1]NAGASHIMA T SUGANO S KIMURA H et alMonotonic axial compr—
ession test on ultra-high—strength concrete tied columns[J]Earthquake
Engineering Tenth World Conference Madrid Spain Proceedings 1992

7 2983-2988.

[12]CUSSON D PAULTRE P.High—strength concrete columns confined by
rectangular tiegJ]Journal of Structural Engineering ASCE 1994 120 3
783-804.

. 46



0 0.5 1.0 1.5 2.0

I /mm
7 _

3

1

2

6~24 mm
- 24 mm

1.0 kg/m?

3
[1] . [D].

42

[13]CUSSON D PAULTRE P.Stress—strain model for confined high—strength
concrete[J].ASCE Journal of Structural Engineering 1995 121 3 468-
477.

[14]SAATCIOGLY M RAZVI S R.High —strength concrete columns with
square sections under concentric compression[J].Journal of Structural
Engineering ASCE 1998 124 12 1438-1447.

[I5]JRAZVI S R SAATCIOGLU M.Circular high—strength concrete columns
under concentric compression[J].ACI Structural Journal 1999 96 5
817-825.

[16]LIU J FOSTER S J ATTARD M M.Strength of tied high—strength con—
crete columns loaded in concentric compression[JJACI Structural Journal
2000 97 1 149-156.

[17]TAN T H NGUYEN N.Flexural behavior of confined high —strength
concrete columns[J].ACI Structural Journal 2005 102 2 198-205.

[18] . -

[J]. 2003 25 4 121-127.

e 46 -

2008.
[2] . [M]. 2003.
3] . I
2003 11 51-59.
[4]
[J]. 2009 12 3 315-317.
[5] . [D].
2009 11-18.
[6] . [J]. 2009
7 299-303.
[7] GB/T 50081—2002 [S].
2003.
[8] . 1.
2004 5 104-106.
[9] . [J].
1998 10 5 5-9.
[10] . [D].
2009.
[11] . [
2007 10 4 488-492.
[12]

[J]. 2008 27 3 505-510.

[13]SONG P S HWANG S SHEU B C.Strength properties of nylon and
polypropylene—fiber—rein forced concrete[J].Cement and Concrete Re—
search 2005 35 8 1546-1550.

[14]SOROUSHIAN P KHAN A HSU ] W.Mechanical properties of con—
crete materials reinforced with polypropylene or polyethylene fibers[J].
ACI Materials Journal 1992 89 6 535-540.

[I5]JKOCABEYLER M F SAGLIK A.Performance characteristics of polypro—
pylene fiber reinforced concrete PFRC used for irrigation channel
linings in hot climatic conditions|C].International Conference on Engi—

neering Materials Ottawa Canada 1997 76-83.

1988- °
1239 200755
15800727376

200092

[19]JRAZVI S SAATCIOGLU M.Confinement model for high—strength con—
cretelJ]Journal of Structural Engineering ASCE 1999 125 3 281-289.

[20][HAN B S SHIN S W BAHN B Y.A model of confined concrete in
high—strength reinforced concrete tied columns|J].Magzine of Concrete
Research 2003 55 3 203-214.

[21]SUNGJOONG Kim.Behavior of high —strength concrete columns [D].
Raleigh North Carolina North Carolina State University 2007.

[22]ACI-ASCE Committee 441 High —strength concrete columns state of
the art[J].ACI Structural Journal 1997 94 3 323-335

[23]CHUNG HS YANG K H LEE Y H et al.Strength and ductility of later—
ally confined concrete columng|J].Can.J.Civ.Eng 2002 29 820-830.

1971- o

116024
0411-84708298




