%
OJ\«L g
L m

o/kés

R [e]

Evaluation of Advanced Ductility of Ultra High Performance
Concrete with Hybrid type of Steel Fiber
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ABSTRACT

This study was carry out to evaluate the effect of flexural behavior according to using hybrid
steel fiber in UHPC. The evaluation of the flexural behavior of UHPC using hybrid fibers showed
that the admixing of hybrid steel fibers at a volumic ratio of 2% increased the flexural strength
by more than 27% (maximum 50%) compared to the use of steel fibers only. A ratio of 1.5% was
seen to provide flexural strength exceeding the current strength of UHPC.
Q@ o
B ATAME Stoluds FHFE AT 2uyE 2AYEY HABEAC VAE 2AE B
o
S

|
At SholHel = A

3 % AH§ UHPCS BA%S B7het 4s), stolmels 4aas AAuE 29 &
A BEom FHFE ALESHE Aol Wl BAEI} oF 21o%(H T 50%)0] % FAE Y, 15%
£9 A @9 UHPCY) BAEE Asda gt Ao e

—_

N E
UHPC+= 2438 ek
23 FusA %o
].

ATA e 3%

oX
oo
o
o
Jo
i

Ab&8ti= UHPCx I Al Ao vEZ Aebe] R E
b ol ng ol dds AMAAZ7] {3 °
o WjEY el RAN TS FAAIE LY Fol Utk wet
FA1717] f18 3o 2A AAdFE S stolBF = AL
A ¢0.2mmx13mme] ¢ o] 16.3 F

= AFHZ 2%e] 9l 1.5%, 19

oE
i‘ll

N

o
al

ox o

= ox
Ho

ool 2 of{ ofw
o
re
-Ll

) =
_>L
rr
c
st
ige]

@

o e
oo
o o
hins @ te
Hﬁﬂl 1o oo

o

X

6 3F ol

* A9, AV EATY FRUY 2ol
wx 39, SR AV|EdTd FRuUFATE A
2307 %

wex 39, FRAMT ED P T



SN oy < a W
S T X H T s .
WS e il 5 o
I N s g Ry X n : iid .
i 3 H ol ARRGIRAINC oy Gl
e by I T N i = ]
u,m IV Z W < &
o S =T ] moe — T, 3 ok !
= ~ _ T 1 <fy .
, o T hm o PesC 5y @ D= ~ 2
oK M Emrm WM _wvt E lﬁ_ﬁ umn_ o o WE Et dﬂ ﬂo Nro =
Wt T s wrelyd T o Ty o o
D e TE g EgEa oM o L o - i~
i owon P M = S F o ) e mﬂ u Ay %0
i oo T R oo T o W 5 o a o o 5
aﬁ_ . W o o5 F o =R b T " | =~
_I_m 8 Am ZM.E.ME%M i _l_ ﬂ.]ﬂ m ,MIA.\% EE U ‘Ul ‘w " ,UI @ ‘w UFM ml ‘ML
: WBM%%%%% T %mwﬂ my ;
i < & ) do A T o A ~ |
. )l _ B a, ) Jo ™
= < o o o
F R Ed o B = do M 70 m
rl\nlw Sl oo~ < || < |oo W OT BN B O#E W#M = O#E m ﬂA_l Oﬁ i ﬁw_
g (21232 12(2)5(22 2 R 2| SN HT X BN N o B o
an%( N E 5 R el o W Il H 2o
RURR| RN X2 %7_@5_%04.@1% M Eovﬂ Mo : ﬂw
s RN Q|00 100 3| - ! 0 N
LRSS e ot o e | B e e IS S e N Y S 5 o
Ro (W || FROW oo B gy W G < W
s ~lo| < mgzmgm%&m p—— WO.‘MM‘lboﬂ _ qA-oE] AE OHU
= |ZEE[EI8IRIEERIE B2 L L s L XpcPELA Hopwm T g e
il R R RE RS mAliza«frxa 5 W 7 B 5 X
™ o o R o o Ko = o N <
et L It P P e et P P B oY PN P B MOWMWWWWM LR Pl %olqoo o T 1l
7| g e E B EEE R R E L ER T oow X T -
al S (B2E|E|E|E|1E 22528 WA X Wy U CEl N oo o)
e T © g oo WD wE o |
) B~y E®oT DR 7 ¥ B |
i) — - 0 - — I ,Ul ] & ~#| H/l ay N o =K s )
< %m — | 3| |3 onM,mﬁmuau.H7a1r4a =3 7! _an 3
- ‘WEA\%O/ —= XA = g o} — = ﬂl HWL X = o ci H =] AJm N
" (= o 10 _ R B Rmu & 3 R o o TR T o FES Q._.m
SEIEE | g | |8 U B R T o T L L) o
07_%61( ﬁaﬂlﬁmZﬂn = B S H zn
HUWW oa Lo L0 — ‘ul o z_t % EE ® AT _i oW T = ® mw AT Mvrc =K
) 2 = ToH —_ —_ — Tl -y
ZE~ |- I W&éﬂ1%%%ﬂ © %wa w T N Jo
o o < f T N ph or el o
= g d 0 Lo KX o B X T
zZs ~ 2 - Hogae e g L WY w_nmmw o Vo= T B
_th(\ » TR TR © OW n,m o) _ AT .Z__ an X IA.I iy Qﬂ h__._rl
il (N F = > o N X i 3
™ S =T i - . — N ~NI X =1
mm\m = S molo N <
_:A ~





