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Effect of Concrete on the Tension Behavior of RC Mémbers

Hong, Chang-Woo - Kim, Nam-Yun~ - Yun, Kyong—Ku‘" . Lee, Bong-Hak™

ABSTRACT

This paper presents evaluation results of the tensile behavior of reinforced high strength
concrete. The effects of different sizes of reinforcing bar, ranging from D22 to D29, on the
formation of cracks was investigated. Two different strength concretes, 27Okg/cm'2 and 550kg/cm2,
were used in the specimens to investigate the influence if concrete strength on tension stiffening.
In the present investigation a method was developed to obtain reliable load-deformation behavior in
tension. The experimental results show that (1)high-strength concrete members exhibited larger
amounts of tension stiffening than the companion normal-strength concrete members, (2) as the
bar diameter increases, the beneficial influence of high-strength concrete on tension stiffening is
reduced.
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Table 2.1 Mix Proportion of Concrete.
Specified 9% Mixtures (kg/m®)
Strength

AE | SP

(kg/cm?®) |W/C|S/a|W|[C | S| G [Slica (9631 (26

270 45 141.0|1177}392|714(1072| - 10.15[/ 05

550 28 |34.8|154{495|609(1142| 55 {0.04| 1.7

Table 2.2 Mechanical Properties of Concretes.

Mixtures NSC HSC
Property
Stump (cm) 12 16
Air Content (%) 3 4
Compresive 028 244 532
Strength
(kg/cri) O 56 263 623
Splitting Tensile
Strength (kg/cr) 29.3 415
Elastic Modulus (kg/crd) | 229, 456 332,079
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Table 2.3 Details of Test Specimens

Concrete | Rebar |Diameter of .
Strength | Grade | Steel (mm) Specinen ID
D22 N-SD30-D22
SD30
., D29 N-SD30-D29
270kg/cm
D22 N-SD40-D22
SD40
D29 N-SD40-D29
D22 H-SD30-D22
SD30
) D29 H-SD30-D29
550kg/cm
D22 H-SD40-D22
SD40
D29 H-SD40-D29
[0 I 0
]
280mm 1600m m Plmm
Fig. 2.1 Reinforced Concrete Specimens.
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Fig. 2.2 Setting of Load Cell and Specimen.
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Normal~Strength Concrete Specimens

30

20

{ton)

LOAD

§D30-22
§030-29
8§D40-22

§040-29

Bare Bar

0 ' 2 3 4 5
DISPLACEMENT (mm)

Fig. 3.3 Tension vs. Elongation Respones of High—
Strength Concrete Specimens

Fig. 332 HSC E3ZYE HIZHHJ w&
A7 S stFx-E9e AAZ Ugd Ao

t}.  Fig. 349 Fig. 35 9% Zage Z=
£ zbE SD30, SD40e] dig A3 7% 22mme}
29mme] AFFA 9FE Jebd Aol:, Fig. 36
3} Fig. 3.7 329 FERE g gdFe v
gl Aojt}, A AAHo] Z1u FEZLEI &
FE FEF F43 dFLHel i HZ

(bare bar)®] A% FAHE &+ Uk,

25
(=]
(=]
«
Q
_@_ sDao-D22
—ofp— S$DA0-D29
l/" - — — Bare Bar
0
0 1 2 3 4 5
DISPLACEMENT (mm)
Fig. 3.4 Tension Respones of Specimens
SD30-D22 & SD30-D29
kL
. 206
[=]
<t
o
T
;. —P— spaeo.p22
., — e SD40.D2%
,//’ - - - Base Bar
0!

0 1 H 3 4 5
DISPLACEMENT (mm)

Fig. 3.5 Tension Respones of Specimens
SD40-D22 & SD40-D29

- 148 -



LOAD (ton)

i ) —@— sosdn2
v —fe— SD30-D22

‘ ) ~ = - Bae Bar

2 3 4 §

1 )
DISPLACEMENT (mm)

Fig. 3.6 Tension Respones of Specimens
SD30-D22 & SD40-D22

33 232lE ZEIt AN o|xEs @

mnr

9% d2el U 77 e BEY =22
JE PAdN AFFAY dge =ase A
A= Awjg wreth Fig. 38 ~ Fig. 3112
Aozade RAd ol zaEe FE
e Q4749 FTe e Rolok

Fa5 2aded FYRAA Y AL 2

30

LOAD (ton)

z —e—— $D40-D29
, —*— 803¢:D29

’ - = = Buars Bar

H 3 - ‘ s
DISPLAC EMENT (mm) .

Fig. 3.7 Tension Respones of Specirhens
SD30-D29 & SD40-D29

A9 FEH| AT wdo] Ty A AF
dt5ol EAYEY 9B FEVF Fihste A
¢ 5 do. B3 FEe ZAYEY AFL 7
d 2R Fo 2 AFd MM HIHAP
BE7 wobdTE B2 AT wEA J=F
< ¢ T Ut F ZAYEY FEV} FolAF
5 HAGA &) AFFY EIHU Aarwde
A& vErdT

tlo rfo

LOAD (ton)

—&— Ns¢
—— Hsc

- - - - BareBar

2 3 4 5
DISPLACEMENT (mm)
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30

20

—&— Ns¢
—E— HSC

- - - - BareBar

0 1 2 3 4 5

DISPLACEMENT {mm)
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Tension Stiffening (Specimen SD40-D29)
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