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Axial Tensile Behavior Test of Ultra High Performance Concrete
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(1. School of Civil Engineering, Hunan University, Changsha 410082, Hunan. China;
2. Hunan Province Key Laboratory of Wind and Bridge Engineering.
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Abstract: To enhance the crack-observed strain of Ultra High Performance Concrete (UHPC),
hybrid steel fibers including straight fibers and hooked-end fibers were blended into the matrix of
UHPCs. Considering the influence of fiber content and fiber shape, axial tensile test of UHPC
with hybrid fibers was investigated. With control variable method, axial tensile characteristic
parameters of UHPCs with four different fiber contents were compared. Based on measured
tensile stress-elongation curves, a two-stage tensile constitutive model of UHPC comprised of a
stress-strain response and a stress-crack opening relationship was proposed. The results show
that tensile stress-elongation curves of UHPC with different hybrid fiber contents apparently
exhibit strain-hardening behavior with multiple cracking. As the fiber content increases from 2%
to 3. 5%, the crack-observed strain considerably improves by 201% and the enhancement of
hooked-end fibers is 3. 52 times greater than that of the straight fibers. With addition of 3. 5%
hybrid fibers by volume, the strains, corresponding to the observed cracking and stress

softening, are 1.777X10 ° and 1. 941 X 10 ° respectively, which approach the yielding strain of
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common reinforcing bar (2 X 107°). Before an occurrence of a visible crack, UHPC can

coordinately deform with reinforcing steel. Finally, test data are satisfactorily approximate to the

proposed UHPC tensile constitutive model.

Key words: bridge engineering; ultra high performance concrete; direct tension test; tensile be-

havior;strain-hardening

0 51 F

Gl J2 I SR R Y 45 4 5 IR 57 0T SR — HR IE
A2 S P A A7 T T IR ) T A M R SRe TG R 2 R VR
+ CUHPC) 5 #HF [fi T2 )8 e B 21 5 45 #4 oF B o A%
A 11 JR 0 M JBE BN Ry o — A A D O
{ER L) UHPC BokH1 2R /I AT XE Bl A2 Jm) 18 5
B i S B T A A 45 i UHPC 28
0 (LN g A AR SR L B $ s UHPC ) 3
IO A% B A AR 3 AR I8 R ROBUAE (1Y S EEAF ST Bl T

UHPC HA7 G 5 9 3 % Pk e R A PERES ™
AR B skl 1) 3L fef 17 -7 R it £ A AR R TR
Ay I 7 T 7 A A A AR o R B A R B
ZICTT BRI REAG I A« i B 2 35 B A Y
JEPERIB)PES . UHPC B4R 32 $31 107 722 8 4k 1 £
TCIT SR Ao P S B v 1) T ) 2R S A
BT A PERE R B A S AR 254 . (HA i B AR A
FLA AT HER By UHPC B}, R A2 B8 AL e T 4
BN AL B e — ELRA B BE AR IR e UHPC 2%
T ARG 45 55 BE 5 (4 AR TR AR 2T 0L AR T i B
AL AN LT 4k 5 Bk UHPC B it T et
PR MG 9 £ A N JE TR 6 T 58 A 34 5 40) 2R AR
AR IETE T RE A 25 5 AL 1L %

AR SCHE AR B Ak UHPC #1 %EBL A 5 4 1 56 it
B PR ENA gAML RS BRI IES
B0 B B R B L R R A [ £ 48 12 1 AP AR
UHPC #RL AT W40 20 28 1952 8 I 5 T i g 45
B A A5 IV -0 78 O 2R I - 24 T R G AR T
B BEZ LAY

1 UHPC % [ 5L {5 45 1%

1.1 Rr3sfE{L UHPC {8 i &

LY 4 17 AR A Ak UHPC A4 4 Sl 7 - il
ZednpE 1 R L ar L, UHPC il 57 b i
FEAI 430 3 AN BB : DAL J) o 2Pk BE RS 2 40 fh 2
LU R T BT B O 1 B 2 o ROR 48 R R
o7 AR B A B 5 ) JR) I e i it 2R 4 PR R T 1 T T
I 9 B 1 AR AL B

g
o« [T ]+o
T VR B
il 5
[ 4 m
"I s WrB 12k EFHBL
If: i B B T0 R AR RE 4L B
; i W BT R A B
o

Flesme 2% nammp

B 1 MR UHPC FhHL R F7-1H 4 #h &
Fig. 1 Tensile Stress-elongation Curve of

Strain-hardening UHPC
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Tab.3 Characteristic Parameters of Steel Fibers
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Fig. 4 Curves of Stress-elongation
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