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Experiment on Mechanical Properties of High-performance
Concrete with Different Fibers

GAO Xiang-ling, LI Jie
(Department of Architectural Engineering, Tongji University, Shanghai 200092, China)

Abstract: The effect of three obvious different kinds of fibers on the mechanical properties of
high-performance concrete was studied by the test. The compressive strength, splitting tensile
strength and elastic modulus of the concrete were tested when steel, polypropylene and hybrid
steel fiber were added to concrete respectively. The results indicate that the high elastic modulus
of steel fibers with 0.5% volume fraction will raise the strength and elastic modulus of concrete.
When 0. 3% carbon-steel fibers and 0. 2% carbon fibers are added to concrete, the incremental
range of the tensile strength is bigger than that of the compressive strength. For the improvement
of the concrete elastic modulus, the effect of 0. 5% steel fibers of HPC-2 concrete is the most
obvious, which is increased 6. 5% than basic concrete. The elastic modulus of HPC-3 concrete by
adding 0. 2% polypropylene fiber is the least, which is smaller than basic concrete. Moreover,
the elastic modulus of fiber and tensile strength have direct effects on the compressive strength of
concrete. The magnitude of ratio between the fiber elastic modulus and the concrete elastic
modulus has direct effect on that of the fiber reinforced concrete.

Key words: fiber; high-performance concrete; compressive strength; tensile strength; elastic

modulus; mechanical property

W75 B H#A :2007-12-20
E£WA : EHRK A KRB E QU IF 7 R R 2% 3L £ 101 H (50621062)
TEE T A 5 3 (1968-) o & I P IR 7 AL B 2042 - L2411 . E-mail : gaoxl@mail. tongji. edu. cn,



44 EHAFE TRFR

2008

0 51 T

TETRBE - HH S TN A T8 5 4 S Y 21 4 T LI 35 o
ARG NETE . AR ) TR SR IR B
S 4 PR RE TR BE L N DR 2 U ML T EL X T
i 3 e PE RE VR B L 0 K i BT HESARE T BEE b
RE TR B 1 1) K JIE o 28 4 8 i TR OB 1 A9 LT IE H 45 3
o AT E TR BE L AR A% R 2T 2 st TR B e
I 58 S St g . SCHRLL I~ [3 TP AR 5E T 3R N
W £ AR S5 A M 0 52 ) 3 o x YR 5 b OOl 45
R R 23 M R R0 33k — 8 e RT DA R TR B A T
BYERERPT K PERE . SCRRL4 1,05 T EZWF 5B m
T 21 4 X5 TR BE L MERE A RIE . US IR % 27 ZE I ]
R e PR RE L SCRRL6 I~ (9 )P b AT 1 X U7 1T Y
BEFE . XE T30 25 4 9 TR BE - ) 2 PERE W 5 A A
BRI B PR L BE BTN IR AZ B RE ST DL Rt
et PR BE 5 TG A48 BT I L AL 55 B DA R P A
T AHETEAAR B A bR X LE ) 2 PERE XS T A5 1
B AR AR MR B TS AR B B I S 4L

BT B FH AT TN [ i 2T 4E TR BE
0 2 R RE IR BE T - TR 2T 4 B oA D L
JEE TR SR P R e R AR AR T A AT A
LR L R R R R R S R AR R ol
SR L o B 2T 24E 0 2T ZE B OREAE — 2801 1 fE 5 i
I T LAE AN G L A 00 B A TR BE P AT TR 2T 4
FURLF4E 2 FpApRHI IR 26 . B U B0 10 B R AE
T A TR 25 4 b 28 X T TR S5 e A 5 52 R P A
(AR ) o O 25 A8 BT R BEE 20 BT 42 116 i

1 s

BRI I b R T C50 & M BE TR Bk 1 1
(4 7K K8 CHLE B H D S AN i Y L Ry 188 ¢
260 1024 : 684 : 260, K56 fF A /K & 8T H
KPS A= 1y 5257 K. BEANA i R il K )
AP A R 500 em® « gt HLEORHI B ORORLAE
15 mm, = %08 K R L IR T A ) A 7
FDN A . 5 &K 75 i AR B 43 Bk 0. 296 ~
1. 0% G5 B b % B2 s prd D o 30 BT T £ 4
(R 2 B Ly SR BB HR AR L6 1,

SEHILHEAT T 4 HLIRINAS [ £ 4k (1) 735 1 e 1R o5k
b A L DA TR - 0 STy R R
B A0 5 B R S PR A A L Lb AN R T A N T IR B
T I E R RS . R R T VS N AR 4 L KOS I £F
HEFP IS AS ) K 30 BT R E 00y 4 2% I3k 2,

R1 3IWMALMBEMEEREER
Tab.1 Physical Performance Indexes of

Three Kinds of Fiber Materials
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pm mm |(kg+m?) GPa MPa
LA 500 30 7 800 200. 0 500~1 100
BNMLF4E 40 |15~20 910 3.5~5.0 300~400

Tk 41 4k 12 6 1600 30.0~40.0| 400~600
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Tab.2 Types of Test Concretes
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Tab.3 Cubic Compression Strengths of Concretes
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afl | b4 | e MPa MPa

1 149.8|51.0|54.6

2 |57.0]56.2]53.8
HPC-1| 12 51.8 2.96 0.057
50.8 | 51.6 | 49.6
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Fig. 1 Specimens of Compression Failure
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Tab. 4 Splitting Tensile Strengths of Concretes
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4.43 | 4.11 | 4.24

4

4.2413.85|4.11

2 |5.26]5.16|5.35

HPC-2| 9 4.30 | 4.43 | 5.03 4.8 0.33 ]0.070
! 4.36 | 4.78 | 4.27

HPC-3 3 2 |4.59]4.52 ] 4.40 4.5 0.04 ]0.008
3 14.08(4.11]3.79
4.81 | 5.26|5.14

HPC-4| 15 5.16 | 5.35 | 5.05 4.8 0.45 ]0.094
! 4.65 | 4.52]5.16
5.22 1 4.46 | 4.78

J 58 J82 5 B0 0 56k J3E 1) EC AR 34 /N R R AT A 2F 4k /9
HPC-1,3x — £ 1 38 W 21 2 %) 0055 R BE 1 i o 2
AEHIOE T HTE SR B . e Ah, HPC-2 T T 58 2 5 4T
PLoE Y HEAE o 12, 21, HPCAA i e {E b 11. 70,
HT g AT UL L B 2T 4 X T 1R B T 5 A s A T
FOXF R BE T IR o B2 R ok . L B HPC-2 A
HPC-1 Al 1 80 25 4 X T 208 T B - 0 0 1 98 J3E A
PUhLam B /R T EE A AR ] . HPC-3 By FE(E 5/ X
2 W] 2R TN A4 7 4 o TR B - 9 BT L 5 E S T R 4
MR IR THU s BE . £F AU o B 09 R/ X R BE
EHURIRE R RAE R . BT 3 AR AR 4R b
T 588 49 0 378 K T T 5 14 1) T L 8 B2 PR T 9
TR PTRL R O
RS HEBRESERANBEMNLILE
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Tab. 6 Ultimate Bearing Capacities and Axial

Compression Strengths of Concretes
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Measuring Elastic Modulus
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Tab.8 Elastic Moduli of Various Concrete Specimens
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