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Abstract; To enhance the toughness of ultra—high performance concrete (UHPC) for municipal bridges, 16 groups of UHPC
mix proportions with different steel —PVA hybrid fibers were designed using indoor testing methods. Test specimens were
prepared and subjected to center pull-out tests and four—point bending tests to obtain their bond stress—slip curves and load -
deflection curves, and the synergistic reinforcement mechanism of the fibers was analyzed. The results showed that hybrid fibers
significantly improved the interfacial properties and mechanical behavior of UHPC components. The optimal proportion of hybrid
fibers was 2. 5% steel fibers + 1. 5% PVA fibers. At this optimal proportion, the peak bond strength reached 42. 7 MPa and the
peak slip was 0. 78 mm, representing an increase of 49. 8% and 550% respectively compared to plain UHPC. The failure mode
transitioned to high ductility failure. At this optimal proportion of hybrid fibers, the ultimate flexural bearing capacity of the test
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specimens reached 119.9 kN, an increase of 52.2% compared to plain UHPC. The ultimate deflection reached 24.8 mm,

which was four times that of plain UHPC beams, and the energy dissipation capacity was approximately 3. 8 times that of plain

UHPC beams. The research results clarified the improvement effect of steel — PVA hybrid fibers on the comprehensive

performance of UHPC and the optimal fiber content range, providing experimental evidence for the application of this material in

key load—bearing parts of bridges.
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Table 1 Mix proportions and fiber dosages of UHPC

H A ML YEB 5/ % PVA 455/ % K
HO 0.18
s1 0.5 0.18
S2 1.0 0.18
S3 1.5 0.18
sS4 2.0 0.18
S5 2.5 0.18
P1 0.5 0.18
P2 1.0 0.18
P3 1.5 0.18
P4 2.0 0.18
P5 2.5 0.18
H1 0.5 0.5 0.18
H2 2.5 0.5 0.18
H3 2.5 1.5 0.18
H4 2.5 2.5 0.18
H5 0.5 2.5 0.18

2.2 XMHEE AR FHEXE

FiTfi UHPC $E6 ¥k AT B i R pL o3 B B 4k
BHRFE, BRI 5, PR FE 4 24 h 5
WEFRPORE, Bl % APRifESRPE (202 €, RH>
95%) F4E 28 d,

DA AR A Ty 2 M Re, L4650 T Rk Bt
FESRFE £, ARAEERGLOPURREE £ BFEBTRRE £,
KA mtEiing £, 258 0E 1 iR, RIREEF
Y N UHPC fi2Athfe 22 R0, TR £F 4k 1 IR

RREAT NS BT, 75 R b R
JE £ B BRSO PURR BE £, BB R S G Kk
P BRI 5% E 2. 5%, ST RPUEMRIE £,
M 154.22 MPa #£F+ % 161. 05 MPa; 135 PVA 414
W, SEOTRPUETREE £, Mo RO PR £ 1
Bf1s 5 T R, X5 B A 151. 28 MPa [% %
143.89 MPa, JEH N PVA ZF4efi ik . S m ¢
R ah e S g, JEmi S, X TR 44
Y, o KIS = AN s, (HIRARET
Bt me, MREEAR T RS TR, B
ORI, R £, | f, SREFUE(EIN H3 i
F, WA 2B A b, B 2. 5% 54T 4 +
1. 5%PVA 274k,

BEZLGRR E BEPAS N AT SR 1B i A, i
H4B PVA SRR S TRI B (R THE AR K, (HIR
LT Y S B s (R, H3 43K 23. 94 MPa it
BB, IR AR R L

SRR AR AR, S AL HO () PR A
48.5 GPa, FRIBFALT 4 X ML (1% 5L AR 1 39 K A/
g 49.5 GPa, 1B PVA £ 4k %f IR 20 20 B W PR &=
46. 4 GPa, IRZLEF4EXT B4, B PVA 4154
FPERL AT 49. 9 GPa,

180 ey o )
0— 09— 09— 90— 9 ? 0_0_0_0-0/0 o o~ o
S160F  _ooa-m o B0
= - N Ml f/L O -0 .
S0 o 0mT OTT TN d O T4
i - ooy
120 s
= T e 138
iZ 100 -o-f o
B =
“2 80t 4 p
. I == E; 120 H
S~ + : | " e
s O WBMAR | RBPVASE | e | 5
Bo40t ‘ 10
=2}
£ 20t oA S BT
0 IIIIIIIIIIIIIIII

0
HOSI1 S2 S3 S4 S5P1 P2 P3 P4 PSH1H2H3 H4HS
EivIE Ry

1 UHPC EXS=HF1%RE
Fig.1 Basicmechanical properties of UHPC
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Fig.3 Testresults of bond performance
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