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Influence of Polypropylene Fibre on Performances of
Concrete under High Temperature
JU Li-yan , ZHANG Xiong

(State Key Laboratory of Concrete Materials Research, Tongji University, Shanghai 200092, China)

Abstract: This paper mainly researches into the influence of polypropylene( PP) fibre on concrete performance
under high temperature. Results show that compressive strength of concrete with PP fibre has little change
compared to that of concrete without PP fibre. PP fibre can improve a little flexural strength of concrete. PP
fibre can reduce loss ratio of concrete dynamic elastic modulus under high temperature. PP fibre has significant
improvement on anti-bursting of concrete. The mechanism of PP fibre action on concrete anti-bursting
performance is discussed in the end.
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1 REEMESRAEAE

1.1 SBREMR
YA 42,5 R FEREMERKIR; LRE BN 4 168 cm? g~ 1y R DG IK ; RS, MEEBIER2.7,
THER2.65g-com™ S XRERA,NEH5~25 ®1 RARFENWEBLE
mm; SN — DK, BWAKE KT 15%, RFEBLT Tab-1 Physical performances of PP fibre
FRYEIE ISR 1. A8 SRE WE/ SME HETR/ EA/MA/ WM
BREGHEREL (FROSFRBREG R e Gn JE/m ie) T T ROR
g 18 0.91 12 255 165 590 2.2
g+ (NC)HELA it W& 2.

®2 BKEFE(FRC)SFBKEFE (NC)HBRRLIRESL
Tab.2 Concrete mix proportion with changjian fibre and without changjian fibre

R T
BE R mOBER) mé‘(—;ﬁ; ﬁf(iziﬁsﬁ :&) T BAR) m(EEGE) BB /MPe
NC 400 50 666 1 084 200 4.5 0 51.2
FRC1 400 50 666 1084 200 4.5 2.0 50.8
FRC2 400 50 666 1 084 200 4.5 2.5 50.6
FRC3 400 50 666 1084 200 4.5 3.0 50.6
FRC4 400 50 666 1 084 200 4.5 3.5 50.2
1.2 RBFA* 1200
MR+t :100 mm X 100 mm X 100 mm; 100 mm X 1 000

100 mm* 400 mm. REF B, 23 24 h ZERB T HFH 200
B, RGBSR 5P 28 d, BER B TR o

B 1dERTRERR. BERRHF AP OFEHS s %0
B 1 R, 345 B BR AR M 10834 ML 0 i 4 4 1 400

A s
8. AL A0 R 8 B T3 1100 T, 57 B BE AT & 3 wold  Scomma i
BH, SR EEERER 1 h ABFNARBEER W 0-6-34SIg@re)
B, AEBEEF N EEEEEADEFRE. W 20 40 60 80 100 120 140 160 180

t/ min

KRN ARBH X E S BB REL NS ERE ]
105,400,800 T2 3 MEE #TRBFR. WHEFHG B BPOFRAKS S08MRRMAKRTL

Fig.1 Comparison of electric heart temperature rise curve
?ﬁoﬁtﬁiﬁﬂﬁﬁﬁﬁ%ﬂﬁﬁﬁiﬁﬁﬁ 800 T #n and 1S0834 carve

2 BBERSITR

2.1 BABASNBETRELTAERE A5 kw2

EREXT NC 1 FRC $i FE 32 B B v I 2.

ME 2 T, ERET R, BEL O ERE SRR, R SHEEARRERE XA FKE, R
I5F) 400 T A4 B, B8+ IRBE KB, 357 7T SRABT % 18 B 40 5055 38 B ; 76 VB 4% - 3B BE 85 400 T LA
FHERE AR T M, 75 800 T B, i IR B MK 20 % BB L 3RBE M) 20% ~30% £ 4. FRC MHLEREE
Wi BE AR AL B R 5 NC #9354k SR 1L
2.2 BEBASNBETRELHITRE Ay kK2

RABT A BETBE L HITRENEWLE 3.

ME 3 &, FIRC B 89 FRC BT3B B NC %5, 78 200 C BT NC $ 3738 B B 18 F5E 7RG 70 98 {05 60 0 B
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B FRC R, EEFREMEAE ,NC5 FRCAITBRERMEN B EEEL, MTEXREERFENTE, B
B+ P IT IR BE B B MK, IR B8 135 %) 800 C R R ,NC 5 FRC MLIT R EHETRZ , MANITREL
NEBBELRITIRES 10% 4. FRC ZH LI 200 CHRITRBEMRENHEESEK NC/, REN
FRC F B EAMAHNMREBAENHE RN 165 C HEREEI K EARNE S KBS ERRE
RESEMTTBRERROEREER AREASD - FRE KEAEELTE, B FRC 5 NC
DLy iR BE B R BE AR AL I

60
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20 F —o-FRC3
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1 0 [l 1 1 1 0
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BFRAE/ °C RFREE / *C

2 NC5FRCHEBEMEEMNITL
Fig.2 Variation of compressive strength of NC
and FRC with temperature

B3 NC5 FRC WHiHE BRRENTEN
Fig.3 Variation of flexural strength of NC
and FRC with temperature

2.3 BERAEBAENEETRELZHESER £, KR4
NCE5 FRC Wz R R KRERFETILME 4 iR,
FRCHBIHH KRB NCHSIREEBER BIRARTEN M SBEKTEELOAHER HE

MHRIFBFRCHBHEBET NCHAHEE NEI TN, EERABSSEB RO N, BE L 3HH

HRBRHARZHE D EEREARRELS USRI 4 ——Ne

REHEA, PS00 Cot,FRCEAGRAMUBEE I KETH

70% A4, NCRRBHEE N 60%ES.

2.4 WAKFL R TRE LB N M)
BABARE EHEBERRIBEE L (>250 MPa) . H LRk

T RN A B, AR , 5 3K 10 P BB 4 L B 108 B T 8 L

FEEB(AR)BR AR, UBSIEBEL RERRBIR, 100 200 300 400 500 600 700 800 900

RERERE. £ LRARNXMPELRYE, KP—HIR RIPRIE/"C

1996 5 —EX B B&H N W HLBY A L R A4 KRR, Y8R 4 NC5 FRC 8t IR Rk

FMIHEG R K TAEIEZE H#HATRY, BRIE MR EE L A8 B THRM5] Fig.4  Variation of loss ratio of dynamic elastic

BIFZER, K B MBI R kK BR & 8 W Bt & & B HPC modulus of NC and FRC with temperature

F#R MR B — P B SR M B 9T 34 . B VL3I 3 0 BB 4 5 1B 9 HSC iR 443 28 3F . HSC/HPC #idi & 1

AR KB BURNFAER.

2.4.1 EmBRIANER
EHSCHHPCHBNB SR, SHREK, MBREL T LHRE, LBIREK. BBV ARBUEN

RETEELRE, BRNBHEABKRSERNERRE ATSH I REHBRBR LB,

A2 S IAIXT R R R, RN B R B RN . B RK a5k & 8 3B ML AT i &
KEBEEENHEW, B/MIRGRET —MmtiEk s Ee B Ege, BB TRN. hTRE—
BER , #BHRTHME#HTRER THAFRARRLER.

2.4.2 HBRBRANBBR—BNEARAKRTE
Z30H# NC 1 FRC m# 2] 1 000 T 1 800 'C, MMIE R+ MR 3tEee, WE 5 ME 6.]Z & NC,

PP1 1 PP2 {4, 3% FRC.
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ME 5,6 TR FRCHWPTRRERBER T NC,ANERELTB T RABRAEZ G, B TRABASE
MESKH16S C,HBEBL T RABRTENES, BELIANRABSRER S HERELTET
THETHERSERNLE, MERBSES TRYTARITEREL P, BHFAETHIERRY
S ERG T, XN TRELNE TREFRA=EFHKERSMAROHFLBREBREHP, EAE SR
i, B AR IR &7 X R 8 L TR N R AR KRB B/EH.

M5 NC# FRCZE 1000 CEHRE B 6 NCHFRCE 800 CRAGRE
Fig.5 Condition of NC and FRC under 1 000 T Fig.6 Condition of NC and FRC under 800 T
3 it

(1) BRABAENRELESBRABSTEN L ERE LA, FUERBEELUAK, % 400 CEH
NC #1 FRC ML ERBESF KA, @it 400 CHERE S RIFEME,800 CHERKIERENAHET
) 20% ~30% . .

Q) RRBAENRELNIFTBER FRA, SEERTRASN EALMRAR. BERERR,
F A ML A S BT ,NC Ml FRC WHLiTREMBEARNELZELBR.

(3) FRC 358 A S B MK T NC Msh 3t R BER B BT/, REE L A0S0 B ME BT 4 5k R Wi i
X ,800 THf FRCHBRASHMEEBRAEETH 0% EE, NC HEAS REHBAERTH 0% ES.

(4) RABL BB ZB QB RE L TR IR, & F 2 ZE HSC 1 HPC PHREAR. X— KX F
RABLT R EREREE.

(5) ZALRMER HERARABRAFERLERRETRELHEBNETBEN 2.5kg-m™>.
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