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WE: ALTRAARALLHNENSIANAHBENRANH RERABERAL T KK
AHRAFHEN YR SEEN (1) SHF <10 %M, LLEPPHHFMYE PP
HERRXRRERRINBE  CHXEAGERIRARLORETHE,(2) KB ¥ (g
=0.05 %)M BATPPHAMNAR IS HFHELRA YD, A TRFELEFEA . B
BRIRTMERHVAERS Z . LEXHTEARTBSRREL AFRENHEFTRE,
R RAMHR, KREAR; RRE; HFbge

hm &S TU 528 IMIFIAM A

ERFELENTF BN ERERBEL IO —FFRRRD " RABTER — MR
ATGRAE AFRER BT HAERRANSERSEEA ATARSELASTETAE
SREB R SERABSEN K RENH I EEEHEHE T - ERARES Y HRR
IMEZHERABTREFARABRETHAKRENN D EHBOERYELTETRERE. B
FFRTRETEATR, BORAEKREN N B INEA RS R REH®REFRE.

1 ZBEMBERIRAE

1.1 XBREHE

KRR 425 TBRMREKRBAEY, PP 8 TR 5~30 mm HA; 5 mH R FDN #
SN-T BEBAN: RARTERHFREXFERUENABITIZAENRASEN ] D48 (MK
R IPPAE) RAKBERE I WA B(MERRNIPPHE)TRELTHAENERAR L%
(RIFFHZ PP A ) .3 MERBSASRNANERNYE A EHERA ()M,
1.2 ¥EHEXEAE

HFEHREREARE L NP R LA HT. EERE L RS t——m (cement) * m (sand) :
m (stone): m (water): m (FDN) =1:1.32:2.44:0.44:0. 005, BB ER S I m (cement )
m(sand) : m (water)  m (SN-T)=1:1.5:0.42:0. 005, LIB MERE T RS EE - FAPE H
KRN MIFELBEN. EERE NS REE R 100 mm X 100 mm X 100 mm B8 + X4, 7%
NYL-2000 B3 R HL b 3% B GBJ 81—85 #H17M & ; P 55 4R B B -1 ¥ i 28 5F 100 mm X
100 mm X 515 mm YR8 T #, 7 Instron 8501 HEHL HRHE ASTM C1018 H#HiTH E : By
RS ASTM C1018 FHATH R FIW BB R A 10 mm X 20 mm X 80 mm B¥ L4, 7 Charpy
XCJ-50 Hp M id Bl 1T E .

e B 4 :1999-11-15
XEWME:. L ETHEEASREFBRHHAA
fEENA . R{1966-), 8. IR A RN FH &L,
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2 XBEREST

2.1 RARAENARENIRERR B ENHES
EEMRTESEBR I 0.5 % (RS H,. TRHIF 1.0 %R | PP EMA L PP H 4

MAKRRELHESRE SNHBENER,.SRFATEL.
%21 BASARRSLIHAERR BEAM(284d)
Table 1 Compressive and splitling lensile strengths of polypropylene fiber reinforced concrete(28 d)

Compressive strength/MPa Splitting tensile strength/MPa
Type of liber
0% 0.5 % 1.0 % 0% 0.5 % 1.0 %
Fibrillated film ] PP liber 3.4 33.9 2%.0 4.01 3.16 3.25
PP {iber by drawing wire 39.4 38.7 41.3 4,01 3.25 3.34

ARITR,EXERBELPBIN0.S ¥HEHNIPPHES . H 28 dMEBRELA—EREN
TR EEAN 14 %, Y9EBRERNZ1.0 %, 28dNEBRETREERN AT 26 %, XUHHAE
HELPBMRAY IPPAEMNAESREF —ERFNEN HEA-TORA TEARTERT
RS, G R EM P RAN T, 5 —FEN A THRN IPPHEAEKRESPHTBIR
AR BRELELEAN TR (AR LYAEZRATHENAR) FHRE LR EBRERZT
B MAEKRBRELHBMO.S %H1.0 %KL PPHES . S TEAEFHBFERT. RE&EL
WEEERE ], ATHEBIMER T HRREL 28 dNEEE R EHHAE TR,

RERIEBTR 2HEARTSEUARNNBREBAREL D, 28 BN BREHHATRER
2. HPEBNIPPHARETHFHERNBRE(3.21 MPa) XETH Z PPAERE T W FHER
B (3.30 MPa) , R EEEHHHRSER.

22 RAROENRTEREAEPEENNER
EEARTHEAEBEN 0.5 %M 1.0 %6, EH [PPAHEMT 4 PPAEMNRELHET R

BEEAHEEAER SR TR 2B 1A TRARMGHE-PEMmE.
%2 RASAERSELTHHEBNERTAERN(28 d)
Tahle 2 Flexural sirength and toughness index{ 7.} of polypropylene fiber reinforced concrete({28 d}

Flexural strength/MPa =0 % ¢,=0.5% e=1.0%

Type of fiber
0% 05% 1.0% | PR SRR I Is In Iy I I Iy

Fibrillated film I PP fiber 5.25 4.33 4.07 3.83 5.93 9.8% 503 8,78 16.86 5.29 9.66 23.68
PP (iber by drawing wire 5.25 4.17 3.5% 3.83 5.93 9.89 4.49 8,03 16.76 4.33 B.31 21.29

FROIP =10%)

FRC{pr =0.5 %)

012 0:4 'DIIS ﬂ'.s l:ﬂ
Deflection /mm
{a) (b)
1 AREHEARSEEZETIHRE R -BEEdE
Fig.1 Load-deflection curves of polypropylene fiber reinforced concrete
{a) PP fiber by drawing wire; {b) Fibrillated fiim I PP fiber
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HEZALERELFBNRA IPPHE L4 PPHERS SERBINHATRERZE
ARELBRAE/ ) EARBEEL IHARABERFINHEEEYLEABRE L AR T Y
W REESEREIPENRREBETHENHAREAN A TREARFENBENEHELHE T
EREREL AUHYBELEHHAENBOY BN FERE ARG EEREER, S5 38
Ky REHEMERTHEOENE AR 1ALER, EBRE L EENTRE  ERERET
M, RBRANBETE MBARAES RS BRI REFEENEKENTHREER LS,
AHEFRNBBENAEEFEL ERFEZ 04 om 5 HRTERAF(BAHFRN 40 %70 %)
MEARST S, BR TEREEH BN RFasE.

2.3 KSBRREBTEAKEESE N REENER

LHEWRARERMEBE0.05 %—~0.10 % )8, & ( 1R ERA, ExKIBEHSE M5
BUETHEARURARHENUEEA B KRESH N2 ERNERE R KSR, Y, 25
RATEFTE MREEANBETHENF RERRFNBRN IPP AR, £XRBE Y 0.05 %1%
BT, HFAMETHN RKRENE B, SR RE 3. E 2 w5 05D 7 8-52 5

2.
%3 ESERNRIPP HrkRERE:SERNEER(2S 4)
Table 3  Effects of low addition fbriiated film I PP fiber on mechanical properties of cement mairix materials{ 25 d)

Addition Compressive Splitting tensile Impacting Flexural r r r
of fiber/% strength/MPa  strength/MPa  strength/(k]-m ) strength/MPa " * e
0 36.4 2.9 5.7 3.99 .61 571 9.81 11.04

0.05 36.9 31 18.0 3.84 3.70 6.08 12.10 27.30

MRITR ERKRENSPBMOBBENIPP 445 KAKERE SBREARASREE
ARZEW, BT AEENA HEEN K 1B ERERLRETH 1.4 %, 550, d1 %3
EAEY, BN RAEE AEVENPLRREANBRS (RZERDRERL 2.2M), 8
HAREZNELRF AEHFRENTFEEER SRS EBRTAENEHE, EXkK
ITEF, EREEHHFBNCBRERIPP S RAERTFNAMETHEFNER, TFELK
REHB NN FEE. FEETEIHERIE, ERNHETHERSFHE.

3 RABHEMNKREMRNEEERERNE

ERNSFERTRAEREASRTE, SELBAKRENN G, KRS B 5 KR EH 80 R
% ERFRNER A KT FRRAERZHL.  FHROBERBET RREH, Y2588 HE
AR, FRFENERATRRER, EAREHRFRA,
HRMEHEHRUERBREER, KETRKRERTAH
BUNRRARELANRE EFRBRAZTHALUR 50
BEH TR RS OHR, MERARBEERER ¥ |
B AEAE RS RFRAR RN ESEHANE. &,
FAREETRAT Y, FRAKRENH AL BERPER ,
RN, MEHFHRUBRAEHFHEHZER o 02 04 06 08 10
KR AERABRNNGERARRN, WEERETHRS X Deflection /men
REHE R MR P A RN E L FTRASR AR B2 HKBR(p=0.05 %)W [ PP &
MR, ENEXTEE NTEB K, X2 U854 0 - - 28
ENFRE EOFRERFFRR BB, YHBILFAR Fe2 Loaddeflection curve of low addi-
RIET FRSAREHENREYIHEBEYKHE tion (9r=0.05 %) fibrillated fitm
ERFTHRAREHE FNS M. ERERERN, ILPP fiber reinforced conerete

FRC(®r = 0.05 %)
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T FF S B RE K TR B R R B SR WS B Rk, RS B 71 kP
REELER. A1 AE 2 ASHR-REMKRTFRA A LR FRRE, XA 8K REH
R T EEMS RRN KTRA, EEREE MY X FrhEamRERAER WET
iR R AR, B ERR L.

B LR AT AT A BT K RES RS LR R G M8 54 % KB EH PR T
BEREX, MY E—EAIBNERERRS, WREH B ESKRESE RTINS RER
KN BRI B R IRORS S A A S TR A R R 3 BE B g | A AR FE K R R K P Y B
Fl.mpE RN FE EEMBERTH SR,

4 Hit

1. AFRARARE - REESE A ENBASRES L ZREN K BE—E
HBBRTRABTENBELHNEEEATEN. FXAHAREH . YA4HBB Y05 % 1.0 %
B, % PPHERELNERELHE T4 HER IPPHEARSINNERE L ERRE
EAPNTRET 14 %726 %. YSHEBRRET 1.0 %6 . LR 2 HFREEBR LW RS BEHLE
HERELIHNERT 18 %20 %, FHRTHRELHTERT 26 % 20 %.

2. SHBBREFI0.5 %A 1.0 %6t N2 PPHENEN [ PPHAEXNTTHE R IESE LA

RN AR YHERRY 1.0 %6, LR 2 R EEELINENEHEEIPLERREIRAS
T 13 % ~115 % 38 % ~139 %.

3. AKREHETBN0.05 %MENIPP AL ANAESH BRI EBEERFARER, K
MEEXRESEE ArhEEERADINBKE. £ 43XR11]1MER, LB FEKRBEHNTE
mAB(p;=0.05 % )R PP 4%, EXN HEHRBFERS RERMFR T, BB E KR
EHERBETHEANUSE, BREERA LI —SREFXERNNBERE.
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Effects of Polypropylene Fibers on the Physical and Mechanical
Properties of Cement Based Composites ( I )
——Mechanical Properties

YAO Wu, MA Yi-ping, TAN Mu-hua, WU Ke-ru
(State Key Lab. of Concrete Materials Research, Tongji University. Shanghai 200092, China)

Abstract: In present paper, the effects of different geometrical shapes and different additions (by vol-
ume) of polypropylene fibers on mechanical properties of cement matrix materials were researched.
The results showed that: (1) the addition of PP fiber less than 1.0 % reduced the mechanical proper-
ties of concrete. However, it was observed that the toughness of PP fiber reinforced concretes increase
obviously than that of unreinforced concrete. {(2) low addition { @;=0.05 %) of fibrillated film I PP
fiber would not affect mechenical properties of concrete, but could increase impacting strength and
toughness indexes of concrete. Moreover, the mechanism of effects of polypropylene fibers on the me-
chenical properties of concrete was also discussed.

Key words: polypropylene fiber; cement matrix material; concrete; mechanical propertie

i FENSHNTHSHARREA Q

ERELPBMBBROKRARKT2ZIFITHARRREE LA K, SR LK ERS
HFEHMEBRTRNEREEZ—.

AHXENENESTR¥EHNTIRAREERATHRD T S22 FHI A (AREEH
CARTERBREXTE), ZFHFE5 AT R RRE L UEE 10 FU L, HERAHGHEE
RER:EHAKRARAAEENZS T YERL IR T 4 s, BELAEBREASAS]
SMREE, T BEAN AR, BFBEXRENRB (15 % ~20 %); 43T REFRHE 4 %~
6 %ZAM,SI25SAGIENEAVESERBINEBENRENT I % . NTBENFTR
-]

SEFPERFRE¥E M LUND X%¥ Fagerlund 2L RERIEHIA, B5| B
FHEHBRME, RF—THEF, K685 B Er A F.

BF s]-2 ARG SAENEN ARS8 KRAEGBKTAZ _EA RSB HHAR BRTE

AHIREL EH R MBLHER T, KEE R R R TS HPRHA SRR HEA. B3

i Bt AT
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