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STRESS - STRAIN GRAPH FOR ASCENDING PART OF CONFINED
HSC UNDER 0, 5, 10 AND 15 MPA CONFINING PRESSURE

g 0
=
=
i
L T S
L R e A o S N S o S S s e S S S
20 0Mpa ~
— SMpa |[:
10 Mpa |
/ ' ' 15M h
0 1 1 1 ] T Pl
0 0.002 0.004 0.006 0.008 0.01 0.012

Strain in mm/mm

b FaiS ) guame 526 Cod Cuaglia o s Jba V) IS

Jgac WS o Cwglio g oy o Jow —E-¢

O b oy Sl Jol e (S
(enslie g (R B8 2 S e b ) (e o) S
sui o3lizwl Clyan Cui 2009 L g oz €, &yl s
23 Gl Ja g 0dd w51 Wiy Gl LIS el o e

[Y]C,.w‘ ol aJ)jT \YJ&.L

Sgdisn 2 sl Job S

o adgl (ol lad

\Z

;)9...:‘59 wl;u Gul} uAAJ)S YL 6L®obb uuL.u‘ »

355 drmline (il 28 ile 15,5 ol

\Z

S T Jaw bl 2 2 )8, 0385 il L8 L oome
295 o
b ey el o Lo 5 onilr JLid Jlgmeon &9 50
9 oo 3l oz 155

J)&u)w@ﬁ@)wﬁ&&rjuu))—\*ﬁ
Ciyan (slgig op 8 b b 3l Jool ie S8
[¥] Cui

GML")“L:‘"‘QE'\?"“d'L&“;}MGM

e & Oy st 4 il o o 3 )l 4 655 e
‘eéﬂjwj‘mbu)u‘ﬁ&)u),\gﬁg o
J;&u&)bJ&ﬁ\éJ&T):‘xfﬁujﬁd;ﬁéﬁﬁ

- & /.. 3 . &
.J‘Jj\ﬁdw)jbjjﬁﬁ;{bL;-\ijw)wjg‘)\)eu\m

Sl Sl cer i Jow 4l -Y-£

23 R ot 38T p gl ool wll pskite 4 5 3wl 5s
Sy SimeS oe 53 Syl a s Ly 2l G
@ Sl b dad LU 1) (2 & g0l pligl ods mhes oy
o3lil 55 5 (g gu Ol Lo 5 0l a1yl Je (55l 03l 5ot
Sy w8l ol e OS5 56T Jue
el ok a1yl S glae o 5 S

6 5 e AREST Sl g 5 drm 5 5 5 335 s S g
Sl ol oslatul Syl gls g ws § A 5 e o Je
o 055 (slaslr g b 4y Lol 3,03 0I5l 3 S sile kB By o
ooy opl ) e i )0l Sl g g AT AL
1l ol (:l>u\ A 0 93 5> o ST e oslinal

oS ) gramn ol L2655 Canglie S, L)

S ol e oS ) gama HliS 5 aglie o 5k, Y

DS e Sy,

g JWS o Cwglio g oy (s Jow -Y-£
b Ty

ol s 5 o Lty ol [VF] 0L 5 5,6T Jilews Jote
5 Gt ol 53 S Sl amlie Jie s BT w2 @ L
el 0l 03lizal e

[VF] olan 55,67 L2587 a5 ool dslas

_ AgX+BgX? _fe X = &

= = — = o<yY<i1
1+CsX+DgX? free Elce ( )
A = Etiglec _ (As—1)2 (As—1)? _
s 1 Es T f f f
free 1— pl 27pl 1— pl
a( 7. ) a f,cc( f,cc)

, CGs=(As—2), Ds=(Bs+1)
Sl Sho 25 3 o azaYl Joe By = 1.085E,
0.45 *fc,o = fpl , x=Ey/E,

oty gamen o e slis fo, = 60 Mpa

r 0.35

E. = 8300 x f, [\o]

el 5l (easjles Jle ¢ Sl / Y9



e G K8 5 Cslie il a &t le3T 5 (5 k5 Slallas

S5 4o -0

G ol 55 andlan 340 Ad S35 5 e oS 48 Oles
R PSRICIUN EPNY-CS IV g TP PGV PR PRI S
s als b AT lags b @b sl glacx
oslawl Oloy 53 oDl Gs 25 5 (i gad () .yl > lslal
LS Sl eslind (s anbe 03 4) 4aSls cbaala&n |
S oo Sl Olac b (G353 5050 b b 23
St AU o ks ) I £ b s S i
SVslae mie lzel Lol anlllas Ol 51 S o108
@ S 53 eslizal (gl o Ve 53 s se S5S
2348 (o i S5 2 25 b Sl Dl 035
o N Bh e wtle Ol 53 3 e Slessle glael LK
o andlle ol 3 gy 3sm Sl Sl 5 03508 Jus
s e OLES 1y b o 68| o lgs Canglie ldie o llas
Osy S Ve oo 5 80 0 b Canglin , on cble
Sheslizal b s, a5 0hs Sliges 5 Lol Slalas
AL sl b gla o 6l ol e S5 A 5 (Sla G5 53
2 sor 40l b 5o Glagudls 4 5l 5 egdle
b o & Oy s ate 4 o slim) Ko b (G333l 3lge S
lysgdme s 4 g 3o ol a8 L el SIS
Sy a Sl (Son ilate 8553 g g0 SLadliSn 555 g 5o
I #r o Cstla gy opl 51 abled 039 4 gme ) oYU
S ommrlin Sl S ol Ll 5 o 0 S b iy 3l eslizul
2 oMo HSaly ol b sl g 685 Goldl slal als
Sy S ISl Ve oS5 slacaslin 4 O
A el ol o ol s 5 oYL

G Sl spame pske 4 ST b Gl iy Oy 52
O glans S5 pBn 53 e HB, 4 slons I3 el
NIT ERCT-L G PF S g PO TR S I PSS-S N
o5l 3l gl jidu 53 ol cdias jg 1y 55 3L sl gUls
315 155 (S pBn 55 (S b b oS L, L o
a1y 4 5a OIS Sl (e Joe 53 38 SuiS 56
sl adls JLs

Ol bl Je o (glaesls 5 A2sleT s b sillae

S S e e b o 26 Cweslie 5,87 5 55 o e

v/ ('JLP: oyl c(..a:)"}: Jle o Slades

6@‘4&0))3—"\?)\““‘&1))&\)?@)%Q@t}
S50 ¥ s 3l Jol AR LT s o Bl S S
AL (oo e Je I Jeol e L

STRESS - STRAIN GRAPH FOR ASGENDING PART OF GONFINED HSG BASED ON GIYAN CUI AND EXPRIMENTAL DATA FOR 1 LAYER FRP

] oo 0004 0.0% 0.008 [0 0012 o014
‘Strain in mm/mm

O sed s Y eSS L pal s s Je VY S

STRESS - STRAIN GRAPH FOR ASCENDING PART OF CONFINED HSG based on Gyian Gui and i cata

T
Y
o
//
B 7
E /
£ g [Lif
= /
§ /]
B VA
- Y
[17
[f
174 Analytioal Model
i/ —Bq.1
# —E0
—bx
: 5 —BExp4
0 0002 0004 0006 0008 oot 0012 0014

Strain in mm/mm

5 b i 4 53 L slaised sl b VP S
4 015 (oo el oy 2B lST B, Sl on v ar 5L
Waas Sy 5 5, o ST ol @l M Jbe Coms
o ot 10 UK Bl 1) 5 g YT L e s
wY aw leslizel b a8 55d e sdalie Hloges opl 535S

el o ool SR 1o SV (55188 Ll 22,

stress inMpa

55 e s aY an b bk ga 6l Mow Jle -0 S



[13]. Lu, X. (2005). Uniaxial and triaxial behavior of
high strength concrete with and without steel
fibers (Doctoral dissertation, New Jersey Institute of
Technology, Department of Civil and Environmental
Engineering).

[14]. Attard, M. M., & Setunge, S. (1996). Stress-
strain relationship of confined and unconfined
concrete. Materials Journal, 93(5), 432-442.

[15]. Mostofinejad, D. (2000). An overview on FRP
reinforced concrete as a corrosion resistant element
in offshore structures. Proc. of 4th Int. Con.

SML")"?“"‘UE’\:’“”G'L&“;}V‘“GM

@ﬁwma;\{bd&\jﬁm@l,ﬂs).\f@y
oS el b (o die ol 2557 055 0 Ll S
J5 5 5 eslemsl s 4 Wilg e el ol il Oglie
Wil IS K #  a Ookey (812 ol3 U ey S
Sl BN Opey Sl 4 Cod o 53 S0 GBS S &S

Sl 0

&lyw -1
[1]. ACI Committee 363. (2010). Report on High-
Strength Concrete (ACI 363R-10). ACI.
[2]. Cui, C. (2009). Behaviour of normal and high

strength concrete confined with fibre reinforced
polymers (FRP)(Doctoral dissertation).

[3]. Code, P. (1995). Eurocode 8: Design of structures
for earthquake resistance-part 1: general rules, seismic
actions and rules for buildings. Brussels: European
Committee for Standardization.

[4]. El-barbary, A., Beshara,F., & Mahmoud, A.
(2015). STATE OF ART - High strength Steel Fiber
Reinforced Concrete Deep Beams.

[5]. Mander, J. B., Priestley, M. J. N., & Park, R.
(1988). Observed stress-strain behavior of confined
concrete. Journal of structural engineering, 114(8),
1827-1849.

[6]. Kachlakev, D. 1. Strengthening Structures
Using FRP Composite Materials. California
Polytechnic State University, USA.

[7]. Spoelstra, M. R., & Monti, G. (1999). FRP-
confined concrete model. Journal of composites for
construction, 3(3), 143-150.

[8]. Busel, J., & White, D. (2003). CFRP and GFRP
composite application for infrastructure rehabilitation
and repairs. Conference Saratoga. Spring, NY.

[9]. Smith, S. T., & Teng, J. G. (2002). FRP-
strengthened RC beams. Il: assessment of
debonding  strength  models.  Engineering
structures, 24(4), 397-417.

FrS O3 535 2 ek s S 31OYAG) L sllao o g [V ]
Y aJLo.i': cJ)l Js.l?-u;)jﬁ.‘-j ngj\lé 4.1>u C,.A)qu:&

[11]. Sheikh, S. A, & Yau, G. (2002). Seismic
behavior of concrete columns confined with steel and
fiber-reinforced polymers. Structural Journal, 99(1),
72-80.

[12]. http://zoltek.com

el 5l (eas il Jle ¢ Sligiod / YA



Abstract

Theoretical and experimental studies on enhancement of strength and
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Abstract

Nowadays, manufacturing of high strength concrete is not an arduous work due to progress of
concrete technology. In executive projects, the construction of the concrete with a compressive
strength of 60 to 70 MPa is efficient but expensive. Increasing the strength of concrete reduces its
ductility and causes brittle behavior in concrete. Confinement of concrete with glass and carbon
fiber can decrease the brittle behavior. In this study, the behavior of the concrete with a
compressive strength of 60 MPa made with non-standard aggregates in most construction
workshops enclosed with carbon fiber coatings was tested. The behavior of this type of concrete
was studied using the analytical methods presented by the researchers in this field such as Atard
and Ciyan. There is an appropriate adaptation between theoretical and experimental results. The
obtained results indicated the high effect of carbon fiber coating on the rate of ductility and
compressive strength of concrete. A high-strength, economic, and fully executive concrete with a
compressive strength of over 100 MPa and perfect ductility was constructed by this method.

Keywords: Concrete confinement, Fiber Reinforced Polymer, High strength concrete.
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