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Experimental study on mechanical properties of polypropylene fiber reinforced concrete

LI Bei-ring', CHEN Ming-riang®, SHU Heng?, LIU Lu-ping®, CHENG Fang®
(1. College of Water Conservancy and Hydropower Engineering, Wuhan University, Wuhan Hubei 430072, China;
2. College of Civil Architectural Engineering, Wuhan University, Wuhan Hubei 430072, China;
3. Survey and Design Institute of Middle South of China, Changsha Hunan 410014, China)

Abstract: The results of an experimental investigation on the compressive, shear strengths and abrasion-erosin resistance
as well as flexural properties of two polypropylene fiber reinforced concretes and the comparison with a steel fiber reinforced con-
crete were reported in this paper. The test results show that a low content of polypropylene fiber (0.91kg/ m> of concrete)
slightly decreased the compressive and shear strengths, and appreciably increased the flexural strength, but markedly enhance the
toughness index and fracture energy for the concrete with the same mix proportion, consequently it plays a role of anti-cracking
and improving toughness in concrete. Moreover, the polypropylene mesh fiber is superior to the polypropylene monofilament fiber
in improving flexural strength and toughness of concrete, but the two types of polypropylene fibers are not good as steel fiber. All
the polypropylene and steel fibers had no great beneficial effect on the abrasion-erosin resistance of concrete.
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2.1 RRERHE

KIERARMAE £/ 42.5 HEaERE LR KB, T
28d PLER BE 56.6MPa(ISO #5), ¥HREK AR MILE % d
B IRREK, ARG KEGRA, A8 AT+
Hyy, ShIUF R SK -3 BI5|IKEAR. BRESESNIE
METZNRABBLAR (RS PPOANEEFERAANY
FAREREABAE(S PP, EMNHHEAEHERE 1. #
HEHLBEMEFEREMARADHERYBRAT LS
SF), Rt 32mm X 0. 4mm X 4mm.
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S 3 KE/mm Hf/um EE/ (g/cm®) BYEBIER/GPa AR E/MPa He/C MrRERE/ %
PP; 12~14 20 0.91 3.7 684 165 14
PP, 12~15 100 0.91 3.5 560~ 770 160~170 -
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ZHEW, ESHITTRRTREFRELSHEHAEAENE
W, LSBT RBARFSHD. RELESHILE?2.
#2 RRACERIRESLRESHERE

w A4 Bl &t/ (ke/m?) Wk
¥ /(ke/m’) KR BBRK K B ME PE AR /mm
1 — 319 56 137 713 697 571 2.25 73

2 PP{=0.91 319 56 137 713 697 571 2.25 55
3 PP,=0.91 319 56 137 713 697 571 2.25 45
4 SF=60 319 56 137 713 697 571 2.25 30
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Kby, MALEMP B IRE T, RIETE,BA 0.91kg/m* H
2435 IR B PIAR AT 4, PSR AT 918 00 10.4% , U IRBE P
HTFM2.1%, HWBRETH TR 9.0%. MIEMBREEL
SRR BN RERET N HEEEELA K, MARRE
+ R E IR AR RN KB,

#3 BRI dMPNFEERSRIEEE

g RERE AFEE RANEE ﬁﬁf‘*’; By

ERE
/(kg/m®) /MPa  /MPa  /MPa /(h/em) /%
1 0 38.2 4.8 9.6 2.91 100
2 PP=0.91 37.6 5.2 8.2 2.95 101.4
3 PP,=0.91 37.2 5.4 9.0 3.02 103.8
4 SF=60 40.9 6.1 12.3 3.12 107.2
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Lo/ls HHT 2, Le/L % T 3, HEE ML ER /D, #ER
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: : D E RN RSN RN RN ERTRARR LSS, HIFHE
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s 36 558 1556 Bk 635 Ak ST .
K 2 ASTM C1018 & X @y HtEIS %
50
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0 e 00— %5 1 15 2 25 3 35 4
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P4 /mm
(a)id Kt 1, 54 = Okg/m® (b)id ¥t 2, PP;=0.91kg/m>
50[ 50
40 40
® 20 ' 20
00 4 n = L - L. 4 0 L e A A A A A I
05 1 15 2 25 3 35 4 o o5 1 15 2 25 3 35 4
$57 /mm $45/mm
(c)ik#E 3, PP,,=0.91kg/m> (d)ik#E 4, SF= 60kg/m®
M3 Bt 28d BEASLRIM R - A A
Fa BB 28d R EhFIME
- s MERE  WRNEE  jamE ASTM #HE4E3 HE
/(kg/m*) /mm /MPa /(N-m) Is Lo Lo Lio/Is Iso/ 110
1 0 0.126 3.88 3.99 2.25 2.30 2.30 1.02 1.0
2 PP,=0.91 0.130 4.10 7.44 2.58 2.99 3.13 1.16 1.05
3 PP,=0.91 0.146 4.16 16.35 3.27 4.80 7.49 1.47 1.56
4 SF = 60 0.172 4.35 29.33 5.63 8.72 13.00 1.55 1.49
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