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Investigation of Influence of PP Fiber on Performances
of HPC under High Temperature
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(State Key Laboratory of Concrete Materials Research, Tongji University, Shanghai 200092, China)

Abstract: The influence of PP fiber on concrete properties under high temperature was studied. Test
results show that PP fiber can improve flexural strength of concrete to a little extent, reduce loss per-
centage of concrete dynamic elastic modulus and has significant improvement on anti-spalling of con-
crete.
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1.1 RBESE
FPUEP 42,5 R EAERREL KR, LEEEHN 4 168 cm® /g BHEIRA [ RIK s 8>, 4 BN
2.7, BHEN2.65 g/cm® s KR EBA ,BLZEN 5~25 mm; SN- 11 B KR (WRA), HBAKRKTF 15% ;
BRERSANYEEEERAE 1.8 PP EREL(FROS5AS PPAREBEE L (NOKNES K
Witk 2.
1 EBEETENWEEE
Table 1 Physical properties of PP fiber used in test

Fiber type Water Fiber Density Fiber Specific surface Melting Ignition Young’s
absorbability diameter/um  /(g'm~®)  length/mm area/(m’-kg™') point/’C point/’C  modulus/GPa
Monofilament No 18 0.91 12 225 165 590 2.2
%2 $PPASKIFROSFS PP ARINONEBRLIRA
Table 2 Concrete mix proportion with and without PP fiber
Mix proportion/(kg*m™?) Compressive
Sample Crushed PP strength
Cement Fly ash Sand basalt Water WRA fiber /MPa
NC 400 50 666 1084 200 4.5 0 51.2
FRC1 400 50 666 1 084 200 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 1084 200 4.5 3.5 50.2
Note: WRA means water reducing agent.
1.2 RBHZE
AR X :100 mm X 100 mm X 100 mm ;100 1000} [P
mm X 100 mm X 400 mm. WIFRAG Bt 24 hE | #fffﬁ'
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Fﬁﬁﬂbi' E‘Jﬂiﬂﬂéﬁ‘%ﬁﬂl@ 1 F}f/j—_\‘ . ZKEE‘};F] %%%ﬁﬁ E 400t »  Heating temperature (7)-time(¢) actually test value
T35 1100 °C, 4 BB B T A Bh3 ] B BIREBE 200 J T L5
EHER 1 h RAERFEF R, LRS-+ AP / o

-’ L i n

REESANEMRE K XREHE/RBREY 0 » © © 80 0 0 w0 10 1w

Time / min
105,400,800,1 000 °C). A& HF X KA N ARE
0. BERFNBTRNRE L RN TR 1 Ry
YELFE N 800 “CH 1 000 °C. Fig.1 Temperature rise curve of electric heater
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NC 75 ; 76 100 “CRY NC $ 47 3% B B 15 B FH &5 1 B AR i 08 B Bt FRC MUK BEE BB AL Tt &/ ,NC
5 FRC #4547 9% BF 8% 08 B 52 A 8258 , T BB 2 2 B MR 5 R 5 + 315 B 800 "CR i A ,NC 5 FRC
MR RERERS BAFRTRENANEE TRE L HITRERN 10% . FRC KI5 378 F Z B
PAZE 100 *CRIME KB IE E H NC /b, 2N FRC H B BN BT EMIERF R ERNBTHEHN
FEAN165°C,— BREBIES, FERSER SN, ot PP £ 4 3 57 738 F 5T 01 A A1
h MEFAEH -EBRES ARFELRRAMAMEFH FRC S5 NC HETITREHRENZLE
B AEHRTUEL FHEBRE2.0~3.5 kg/m’ {EENEATREE LS RIEHEERWAKX,
FRUMNBAFERER, BEERRNBTENBRNY 2.5 kg/m’.
2.2 BRAEAAMNBMETERE L HEEERORM

NC 55 FRC Wz v B B IR B/ (b B8 L i A 3 B s . FRC I Bh S MERE R | NC 891, 2
HERERTANBHERRTREELOBESEER HBNKESBR T X 4R NE 3T, BE
RABAABENNN, BEELHBHEBRARKZEFE/ EEREAS BELHIRELER
SR A, ] 800 °Cht ,FRC RAFMHMB N FE TH 70% £ 4, NC WRA S HERE R N
65% kL RANBARKBE N 2.5 kg/m’ B REIHERIMERERARSHOBRMEL, X
EARK.

a NC sl a NC

o FRC1

Loss rate of concrete dynamic
elastic modulus / %

Flexural strength of concrete / MPa

0 IOIO 7% 366 460 5(|)0 62)0 760 800 [ 160 260 360 460 S(I)O 62)0 % 866
Electric heater temperature / °C Electric heater temperature / °C
M2 NCS5FRCHMEHBESBERE B3 NC45 FRC #M3h MR % R4
LHIX R Fig.3  Variation of loss rate of concrete
Fig.2 Vanation of flexural strength of NC dynamic elastic modulus of NC and
and FRC as temperature rises FRC as temperature rises

2.3 BEREA4YRETREELIBERMEENRW

BREARCHEHIERESRIBE L (>250 MPa) . EHEEIBE T B VAT, R, BELHARLS
BEBERHNZ2EETRESEXILEERELINER(ARD) B AEEK, UBSIRENEFTER LEZE
KEHERBE . E— R XMPERHRE, K9P 1 R 199 F K —BENATHSIERE X
KR BAE, BB MEG KK T EEHRTH BENRE T WHHH TRAMI LT HELERK.
KXEBWEBETIIIARKBENERRE XA HPC M ETEHX B HE, R xE B E Wil
BERT K HPC A4 a2 B,

BELHESBTHERNHEULEWBNORARICERS LCHER[3].

ERELTYBARNKRAERE REREHS T RNATENES 165°C,EETAHNRNSE
ARRSELRRE FERBETPE THALYTAER SARNILE, TRABT RS FEHEYIERA
WORERELS AEAE THAERREYSSAEMSE S, XN TRELANH TREF S K™
HERKESHMARNHESHRBEANN TURELES, AR ETRELOHBR M.
ERAE, B EERARNATERESRERE L OB MEE.

Ba4,5 RERFMARBE T OIAHEERKRE KN A 308 NCH FRC i# 3|1 000°C, W
PR EE L BT RMERE, WE 6,7 BT/R (JZ %78 NC(Z 1),PP1,PP2 % FRC(4 2,3)).
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A4 FBEPPHAREL(L)NB PPHERE S 5 #PPARREIBERNAENTHAKBRGREE

(BH)ZXEMBRGX T Fig.5 Anu-fire test of PP fiber concrete whole frame in
(6]

Fig.4 Damage comparison of fire concrete with (right) situ

and without PP fiber(left)!®]

B 6 NC# FRC 7 1 000 "CJ5 MR % B 7 NCAHI FRCZE 800 "Cla IR
Fig.6 Appearance of NC and FRC after exposure to 1 000 °C Fig.7 Appearance of NC and FRC after exposure to 800 °C
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1. RABHEBR - ARSI ERR THRITEEMAES, YEERTHEES
B, REACHEEE EEKEASERIRANT LB St ,NCH FRC MR EREEE
AL R P 3

2. FRCHZMHERMT NC,MERE W&, BB - 0930 M8 8 #5 K RZ 81 K, 800
‘CTH FRCERASIMUHBERIFBRTH 0% £ 4 NCEANMHEEBAFBRTHS%ELS.

3. RNBASBANNERE L IR, FrHIRTE HSC 3 HPC R EHHE .

4. REAFREGR, /VAESRTREE I MHENRABTEEELEN 2.5 kg/m’°.
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