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Shear Strength of Ultra-High Performance Concrete

WANG Xiaofei, ZHOU Hailong, WHANG Hailong
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: The shear strength index values (cohesion and internal friction angle) are important data for the study of constitutive
relationships and numerical simulation analysis of ultra-high performance concrete, which are crucial to revealing the
reinforcement and toughening mechanism of steel fibers in ultra-high-performance concrete. The axial direction and radial
direction stress-strain full curves data and stress circles of ultra-high performance concrete under each stress path were obtained
via conventional triaxial compression experiment of ultra-high performance concrete with different steel fiber volume contents
(i.e., 0%, 1%, 2% and 3%) at different confining pressures (i.e., 0, 10, 20, 40 MPa and 60 MPa). Based on the stress-strain full
curve, the ultra-high performance concretes with different steel fiber contents have some rheumatic properties in the triaxial
compression process, and the deformation properties and destruction modes change from brittleness to plasticity at a confining
pressure of 40 MPa. The specific values of internal friction angle (¢) and adhesion (c) at different confining pressures of each
steel fiber content ultra-high performance concrete were deduced from the stress circle data, and the changes of ¢ and ¢ with the
increase of steel fiber content and confining pressure were also analyzed. The results show that the cohesion increases with the
increase of confining pressure, and the internal friction angle decreases with the increase of confining pressure at the same steel
fiber content. The maximum cohesion and the minimum internal friction angle are achieved at the same confining pressure and a
steel fiber volume content of 2%. The content of steel fiber has little effect on the internal friction angle at a certain confining
pressure.
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Table 1 Mixing proportions of UHPC kg/m’
Steel fiber content Cement Silicon fume Quartz sand Quartz powder Water Water reducer Steel fiber
0% 820 164 902 205 148 20.5 0
1% 820 164 902 205 148 20.5 74
2% 820 164 902 205 148 20.5 148
3% 820 164 902 205 148 20.5 222

1.3 iEERIE

KK RS AR A IR BN
Peanr, T4k 3 min, SR XS 4E 4005 o O
AN BRRIEANY) 500 g JE B4k 30 s, WK A5 KT
RAW IR, 28 1 RBINRAB T
80%¥H+: 6 min, £ 2 IRBEIN 20%4F: 5 min.

¥ FE B 58 B9 AT o 1 RE TR B RN
35 cmx20 cmx14 mm FAE A NLBERS 5, I

BB = AR 3 & (RBAE A 50 Hz)WR3h
3 min J%H .

AL N R 1 R VR B L AR AR UE TR = R P
24 h JEPRAE, RRERARE S 2RI FBON FAOK A o Ak
FRY, KIREL S C/h P FEFHR R 90 CafRHHE
5E, JFAE90 CFY 72 h Jhilm Wi, Fr#uKFEH 7K
T E ARV A 2 = IS B .

=LA 1A, SERGEE AL . DI ) T



. 2192 - CREFR Eh22 4D

J Chin Ceram Soc, 2022, 50(8): 2190-2195

2022 4

1B, TERERAA S em, =20 11 em [ B A AR,
TRAF N TR FE B ARae ok R 2 A 3 ) 2 1
RIGFFE) (DZ/T 0276.1—2015) M55k .
1.4 UK

R e | b N 2E = SN K M e R Y
AL XTRO1 B s fal ke A =it A . Hlim)
AR FIA% ) AR B AR SR ATL G £ 1 YSY60-6/2.6 24
5= g TR . B REA B, ngk
TN 0.003 mm/s . il i X UHPC B FE AR FE BT
WA RS, AT A& BT AT T il
1 W) R 77 AR 4 il 28 Fe B g (8 HH 3t i 45 2
UHPC $TBY I 5 Fa A ME ¢ R o [l B S AR £ 4 75
IR AR, FE0T A (A 2R AT 1 240 1 20 W0
LIS T

2 EREH®

21 NANTEphZk

IS FE R R I, M R TR R AR AE — I
G Bl ey, 36 /N T I 5 Bl s BRAELR,
AR TEAE TR IR 1, 56 el A 7 I L s X
(i) A B, 76 v 2 R VR v AR T P o e T e e 1)
I S A )k AR AS 2 A e I S Bl R Ay
PR ] I, R o A B TR T AR T M TR SR I A S PR VR
. HE1RE 4050, 4 Mg s e tEe
TR AERIE N 40 MPa I, AR A% AR i) il 1) 4%
] [N 7 18 A i 28 351 H B ALl KT B (R 27 LT PR R
AR, NAFRFRSEIA IR IS, N AR ) 2
PEAR TR B A I RS, B AR SR i e 1 5 o
RS AT B 1R I 5 B iy T B R A 20 il v 1k
RevR B IR 1/3, BT RIS Nk p
i S U o e o o Y 5 DA (= R <X = R e e
5 1 I ] 9 O TR M I e A ) BB T,
PEEER AN, BRI K.

3307 g/Mpa
300

40 MPa \

20 MPa |

‘\
' || 10MPa 6 Mpa
o 10 MPa
-3 -2 -1 0 1 2 3 4
Radial strain ~ Strain/% Axial strain

1 e TR AR TR A R [ S T 82— 3 i 2
Fig. 1 Stress-strain curves of plain ultra-high performance
concrete under different confining pressures
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Fig. 2 Stress-strain curves of ultra-high performance concrete
with steel fiber volume content of 1% under different
confining pressures
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Fig. 3  Stress-strain curves of ultra-high performance concrete
with steel fiber volume content of 2% under different
confining pressures
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Fig. 4 Stress-strain curves of ultra-high performance concrete
with steel fiber volume content of 3% under different
confining pressures
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Table 2 Measured value of ultra-high performance concrete
specimens peak strength o o/MPa

Volume fraction of steel fiber

Confining pressure

0% 1% 2% 3%

0 120 132 152 135
10 199 200 202 212
20 219 233 241 236
40 252 278 272 277
60 295 301 310 305
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Fig. 5 Stress circle diagram of ultra-high performance concrete
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specimens ¢ and ¢
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Fig. 7 Change curves of adhesion force of 4 kinds of steel
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