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An Experimental Study on Flexural Behavior of RC Beams Strengthened
with Hi-Strength Bars(3)

Kyung-Jae Shin”, Yoon-Jung Kim"*, and Jeong-Ho Moon”

"Dept. of Architectural Engineering, Kyungpook National University, Daegu 702-701, Korea
“Dept. of Architectural Engineering, Hannam Univ., Tagjeon 306-791, Korea

ABSTRACT Unlike external bonded steel plate or carbon fiber, the external unbonded strengthening using hi-strength bar has
some advantages in speed and simplicity of installation. It is not required surface preparations and not affected by environmental
conditions. A set of nine laboratory tests on RC beams strengthened using the hi-tension bars are reported. Anchoring pin developed
in former research is installed at the end of beam to connect the high-tension bar to RC beam. The test results strengthened by
hi-tension bars are compared with those of non-strengthened specimens. The main test parameters are the cross-sectional area of
the high-tension bar, distance of stirrups and condition of supports. Test results show that the beams reinforced are superior to ref-
erence specimens, especially for the strength and deformation capacity. Also, shear resisting effect of hi-strength bar can be con-

firmed in the specimens which have lack of stirrups.

Keywords high-tension bar, prestress, post tension, unbonded bar, reinforcing

ola| TLZE AA|
AR & 5o

d

ol
of
o
e)

¥E2EH"-AMY (post-tensioning) g ol thik A

A4 A7 g o8 #4770] haAE o} Yot )
AN TAEAAS AHER F2E B FAYE A9

*Corresponding author E-mail : merrhen@knu.ac.kr
Received January 30, 2007, Accepted March 31, 2007
(©2007 by Korea Concrete Institute

>
=2
Y
i
H

s
o

o
2
o3l

A ol
B do

L.
=

t
I
i
i)

%z gy fT
ft
ol
52

off ol ot o
A
o

T
o

o (&
3

%

e B ¥R e
~
(i
K-
>,
o
Rl
3
N
1
o2 ol ’

Bl otlomx o

R
-~ < do ©
o &
}r{"

T
BT o
0
o

oX,

8
i

o] BE AFA &) A
! A Aee Y g3l o

CAG B gl did HEe
ewdly] gatd Ag BRAEE AR Sy
st w3k A FREANAM 7)1E B JFe
o 77k A&Ee st AR AE Bl

el F A% 2 Ad AT W A
7] 93 gk YHlR F4o ALHn A

o 2

o =

[e]

Y
Ql',
8
oy

o
‘11
o 4o

¥ o

£

Jo oY b ooft ot mo 2 A

olt
-

351



N
>
ng_l

212 AMH

211 232 E 2T A

AEA Al AMgE ZIYEE AA dES 23.5MPa
(240 kgflem) )2 A Z 39t ASAE AlEE FAAE KSF
24049 W} AT AEFHEE 12718 FAIA
FIEHLE FINL, TIAYNESY BASE IANAY
2 HEE FANA ASHY 139 st &
o et FAASF (secant modulus)E 3T A EZE
ZH= Table 134 2t}

21280 ABET A

B A7) AR 33E A% AE ol - &R BA
A2 ARH 54 gotrr] 948 KS B 0801 (&
A8 AAANEH )9 #8 wet AFHS AF
9o, KS B 0802 (F5AE AGAIE W)l whet
ANE-g AN AE A= Table 29 2t

22 AEA AE

EL—E’— dE Ko § 7
6,000 mme] A3 A]

> ol OHI

=3 SRR Bel H AT
& FYsTE A RA Y HE DBEL Table 33 3
3 #* R

l~

CHE Fig. 13 Zo] & 400 mm, &
600 mm THOZ HFAZL 9F= F2o® DI9, A F
o2 D22 IS ARSSIATh AlEA ¥ F8 BigE A
A A (GEAA, dEAA), dE BAFF (DIO@100,
D10@400) 2 w73Aje} i =7) (¢18 REN F 9
Mol AN@A e et F 2 At 5 745&9%@

B R A ARE g J%S SAK AlE

A 20| 418 (A=2.83cm’), @22 (A=3.80cm’)S] 2%%E
AT AEA A AJEA Y] AP 9E5Ee] aAE
71 $18ked Fig. 3(b)et o] A&Re] MIAY TRG 3}

i <N

_l

Table 1 Test results of concrete

Design Compressive Elastic gi
strength strength modulus ump
(MPa) (MPa) (GPa) (mm)
23.5 25.87 17.8 120

Table 2 Test results of steel
Yield Tensile | Yield El Yield
Type | strength | strength | strain (yo). ratio
(MPa) | (MPa) | (x10% | (%)
D19 441.00 | 629.16 2058 21 70
D22 46648 | 695.80 2177 20 67
HTI18 | 619.36 | 799.68 | 2890 16.5 77
HT22 | 672.28 | 824.18 | 3137 15 82
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Table 3 Details of specimens

Specimens h? 1:&2;31?11 Oll)car Stirrups Supports
RC -
TI18V @18 D10@100
T22V @922 Simply
RC-LS - supportedported
T18V-LS @18 D10@400
T22V-LS $22
CB -
Continuously
CB-T18V 918 D10@400 supported
CB-T22V @22
; 6800 B
ﬁoof 6000 ]40;0]1
3HD19—_  —D10@100 or @400
4> 400 5HD22 (o3
As'=3EA-D19 -
Stirrups
D10@100 8
As=5EA-D22~

40

Fig. 1 Dimension of specimen (RC)
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Fig. 2 Loading and measurement method
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Fig. 3 Installation of WSG and crack gages
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Fig. 5 Example of stiffness (T18V-LS)
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Table 4 Test results
. Stiffness (kN/mm) Strength (kN) Maximum strain of .
Specimens ]ig(c)ie ?rgceli Crack Yield Ultimate hi- stzirig(r)t}; bar Failure mode
RC 20.29 15.68 85.65 408.66 465.30 - RC beam flexural failure
T18V 32.34 17.15 123.68 491.08 602.50 3,278 Tension failure of threaded part
T22V 3391 18.32 124.85 530.47 665.91 4,176 Strip failure of thread
RC-LS 22.44 15.39 80.65 387.88 447.66 - RC beam flexural failure
T18V-LS 37.24 17.44 117.40 498.92 602.31 3,797 RC beam flexural failure
T22V-LS 36.95 18.42 122.50 532.83 634.45 4,320 RC beam flexural failure
CB 42.34 31.95 196.69 468.05 477.46 - RC beam shear failure
CB-T18V 55.47 31.07 197.08 538.31 632.88 1,667 RC beam shear failure
CB-T22V 51.45 32.54 226.97 595.84 655.62 1,529 RC beam shear failure
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Fig. 6 Load-deflection relationship (simply supported beams)
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Fig. 7 Failure mode (simply supported beams)
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