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Basic mechanical properties of ultra high molecular

weight polyethylene fiber concrete
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Abstract ; Based on the rank C70 high strength concrete, the experiments of the cubic compression, splitting tensile and four-point bending for

four kinds of ultra high molecular weight polyethylene (UHMWPE) concrete with different fiber contents were conducted to research the effects of

the fiber content on mechanical properties of concrete. The results show that the enhancement effect of the UHMWPE fiber on the compressive

strength of concrete is not obvious. However, the added UHMWPE fiber greatly improves the splitting tensile strength and bending strength of

concrete and it has excellent effects on toughness and crack resistance of concrete. The splitting tensile strength increases more than 25% when the

fiber content is between 0.3% and 0.5% ; the bending strength increases more than 23% when the fiber content is 0.5% .
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Tab. 1 Mechanical properties of UHMWPE fiber
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20 ~50 30 0.97 3000 100 2.5~4.0
1.2 &Lt

Fienm A C70 iR BE Lt B b3k
AP ECH KL 0.3, 0% 42% |, =3k K
FB R 2.5% ik KB 5 10% , % B L 2R
BE0.1% 0.3% .0.5% F10. 8% %t T 4 Fpef
IR EE L, HARBC A L W3R 2, &b SO AR IRBE

4 ,F1 F3 F5 F8 Jy 4 FhefAeii e+, V heF i fk
BB, p AELRFIR A2 1
1.3 RHEHE

UHMWPE £ 2 &t —Fp 40K 3R A 4, R R IE£F
HERY I 5] RS i 8 2 A 3 BORBE 1 N IE
B ERPE , 2% 30k 2,12 ], 207 Sk, R
il A R : KU D A B E K T 3085 @)
# A UHMWPE 2048 T3, - 48/ AL i
B, BB AR 1k ;@ mAK
FRK R FE 1208 ; @ EHIURFR B, IR 3 & IR 30 2%
525 GR4h JEHREL, bRifE SR 284,
1.4 RIWHE

e 0 [ SRR ™ AT S T PRI B
A T8 UE PRI R K A
150mm #75 #f 57 77 G AR, BLAri Ko 150mm x
150mm x 550mm FRAE M, B4 3 1~ Pl
SKF YAW —2000B JE J7iR e 4L, 1L 0. 8MPa/s (1)
PRI AT ; B PR A S il B AT R 48
K WAW — G600D kB 4L, 43 ] Lk 0. 08MPa/s
F10. 10mm/min ()RS HNEL,

*x2 RELIREL

Tab. 2 Mix proportion of concrete

p/kg +m™
G5 V/%
K K MR aEkt K e A 7K ] UHMWPE 24k
SO 0 154 495 977.0 708.0 55 11 0
F1 0.1 154 495 976.4 707.6 55 11 0.97
F3 0.3 154 495 975.2 706.8 55 11 2.91
F5 0.5 154 495 974.0 706.0 55 11 4.85
F8 0.8 154 495 972.2 704.8 55 11 7.76
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Fig.1 Compressive failure forms

(a) SO

BERGEEE R, b £ L0 S, 50 5 R P UL A
OISR m. M m, 0 3 R8RS R € N
£T YR 6 - i B A X 3R TR B R R e A T

(a) SO

(b) F3

K2 BRRBIRIE A
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Tab.3  Strengths of compression, tension and bending

44 f/MPa 7./% f/MPa u,/% f,/MPa ,/%

S0 72.2 0 5.30 0 6.30 0
F1. 78.5 873 6.10 15.09 6.71 6.51

F3 741 2.63 6.68 26.04 7.46 18.41

F5 71.1 -1.52 6.66 25.09 7.77 23.33

F8 70.1 -2.91 6.21 17.17 7.44 18.10
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Fig.3 Failure forms at four-point bending
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Tab.4 Indices of bending toughness
éﬁ% [5 110 IZ() RS,]‘) R](),ZO
SO 1 1 1 0 0
F1 1 1 1 0 0

F3 3.87 6.40 10.97 50.6 45.7

F5 4.02 6.47 10.62 49.0 41.5
F8 4.15 7.19 11.46 60.8 42.7
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