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Abstract In this study flexural strength of damaged concrete beams reinforced by CFS is analysed. Nonlinear
section analysis is used to include stress status of tension bars and compressive concrete under loads acting on
the original member at the time of strengthening. Calculated flexural strength is compared with Sin-Hong
formula which is frequently used in CFS reinforcement design.

Nonlinear analysis with variation of the number of strengthening CFS, the ratio of tensile reinforcement, the
ratio of section dimension shows that the flexural strength of CFS reinforced beams much depends on
reinforcing stage. From the result of this analysis, the flexural strength of CFS reinforced concrete beam is
reduced according to the magnitude of pre-loaded service loads.
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[Fig. 1] Comp. stress-strain curve of concrete
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[Fig. 2] Tensile stress-strain curve of concrete
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[Fig. 3] Stress-Strain curve of steel
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[Fig. 4] Stress-Strain curve of CFS

3
o714 Axtd efsks P7t
z.

Proingolgola, 17 5 Ao

reinf

3747

¥

H
o
N
oft

Pl sltste P skedgas
o mEa Al0] sl Edtu, B
WA ok A0 FPgstel SRl

N
-
ol
N
fllo

oo > 1o
1% (m h
-
= i
fij oflt
o ]
o
il
el
fd
o
>
rﬂ
iu)

o
o
iz
o
2
:?L
>
i)
off
e,
ot
i)
o
o
U
rl
{u
)
mt

e}
s

A
e
o
e
ot
il
™

[o
B
e
&
oBL
o
S
[o2e]
N
D)
e,
ox
QL‘

olN
N
of
>
™
o
fu
olN
)
>
M
:(I}g
i
o
4>
odk
o
o

3. &

oy
n

™ &M

i Aoz By A Al 7P gol ARSEIAL 9l
= g T3 o] MIDAS-SETo|| &gl Algd4-5A
FA(0]8} 7| FA)] W} AA Ao} E L] n|
A A TR o) o3t 4] A}S vl HES}]
AA| 2AYG ] YubAR] ALEIYE BE o AL
fosdol ohE e Wt §-7E AESHICE

3.1 sHACH &

A i He @A ekl AA WLl AeEA
BLX 400mmE 1143k AH| &o|E 600mm, 700mm,

800mm= 3tPov, ZIANE PEPEf, = 24MPa,
fy = 400MPa, AAHELE 5-D22, 7-D22, 9-D22& &
stk E3 27 T eaMFAEY] HRHS 55??;
g BpETE7E Fo "] p = 0.75p,5 HA] ¢
LE slo] oAbH o] FREo] I I E ] ¢ETT

Ho} AeYslws shoick

B o] AMSE 'EAMRAIES ot B B
A Aoz 71 e AL glog AAsigon,

b 13} 2ok



ghately| el #1270 A8E, 2011

[E 1] CFS29] 7} 2|4 9 EA3)
[Table 11 Properties of CFS
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[Table 2] Flexural strength of RC beam w/o CFS

A A 7F
A o1y AL OM,)
(D~B) E 712 34 H oo
(kN * m) (kN -+ m)
5-D22 336.98 346.14
600x400 7-D22 449.65 466.56
9-D22 557.88 577.34
5-D22 402.81 422.73
700%400 7-D22 541.83 569.69
9-D22 676.32 706.26
5-D22 468.54 501.22
800x400 7-D22 63391 675.18
9-D22 794.66 837.44
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[Fig. 5] Flexural strength of RC beam w/o CFS
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[Table 3] Flexural strength of beam w/ CFS

G | wg | e A= PM,)
©B) | F5| A2 [z Ee | 2 a7
(N-m) | (kN-m)

5-D22 408.85 396.38

600x400 7-D22 510.57 501.97
9-D22 601.42 600.95

5-D22 487.90 473.64

700%x400 1 7-D22 624.94 617.10
9-D22 738.46 737.71

5-D22 567.14 554.77

800%400 7-D22 730.34 726.56
9-D22 878.71 877.58
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[Fig. 6] Flexural strength of RC beam w/ CFS
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[Table 4] Flexural strength of RC beam w/ CFS

@ 17 57 (EF): KN-m)
7F A%
wane | wr | oy |45 | eird de w
©<B) |F+| d2 | A :
= 70 90 110
600X400 5-D22 | 408.9 | 392.6 | 381.4 | 334.4
7-D22 | 510.6 | 495.4 | 484.1 | 450.7
9-D22 | 601.4 | 594.4 | 583.2 | 549.5
700x400 5-D22 | 4879 | 477.7 | 478.0 | 411.6
1 7-D22 | 624.9 | 609.5 | 597.8 | 553.0
9-D22 | 738.5 | 730.2 | 718.7 | 686.1
800X400 5-D22 | 567.1 | 557.1 | 557.0 | 490.4
7-D22 | 7303 | 727.1 | 715.4 | 656.9
9-D22 | 878.7 | 869.0 | 857.7 | 824.2
(b) 27 w7} (H9]: kNm)
92 | wp| an | S Faca

SRR 2 e ] (@M, o] T3t %)
70 90 110
5-D22 | 481.7 | 447.3 | 434.2 | 387.0
600%400 7-D22 | 596.7 | 537.5 | 524.4 | 486.8
9-D22 | 7103 | 626.3 | 612.9 | 585.0
5-D22 | 571.0 | 558.9 | 545.2 | 498.3
700%400 2 7-D22 | 712.7 | 666.6 | 652.6 | 615.0
9-D22 | 852.2 | 7742 | 760.3 | 732.1
5-D22 | 661.2 | 653.1 | 653.1 | 606.1
800x400 7-D22 | 828.8 | 801.2 | 787.9 | 750.3
9-D22 | 995.1 | 927.0 | 911.4 | 883.3
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