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Study on Compressive Behavior of HPC with PP Fiber
at Elevated Temperature

XIAO Jian-zhuang, WANG Ping
(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: 79 cube specimens were designed and fabricated with C50, C80 and C100 high performance
concrete (HPC) reinforced with polypropylene( PP) fiber. After these cube specimens were heated in
an electric stove, with series temperature ranging from 20 to 900 C, respectively, the relationship be-
tween the mass loss and exposure temperature was investigated. Then the heated and cooled specimens
were tested under monotonous compressive loading., the degradation of the residual compressive
strength was studied. Concerning the effects of the cube dimension, strength grade and different ele-
vated ternperatures, the compressive behavior of HPC with PP fiber is comparatively discussed. Final-
ly, a fire-resistance design curve between residual compressive strength and exposure temperature is es-
tablished according to the statistic analysis of test data.
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BERT RN EHEFRER U ESETTFEERBIMERER LY M atEREL
M RBL AWM BERARTESHERERL YV HAARELT .

HTHT M AEHERREL, EE 4 EAE AR C50,C80 1 C100 42 R A A 4 &t aE
BRTHEERRERE#TTIREHR.
1 ARG
1.1 BEITASERE|NL

KR BRI AR 42, SR X ERHRE KR EHD B LB KR £ M
SO ZEMBHEVHEESBAM BRK . A EREHBRAG =8 A8 P HE R :C100 %
FA5~15mm RS FEGHLAKS ) ESEREHEA,C50 F1 C80 KA 5~20 mm NAEHREA; &
MEAF: LG EAFERATEFNER T H - 100" ; RAKRE 4% BB REXEEWAH
HTEHERN BB T4 STHKE 15 mm, HR 45 um, IWREEE 165 T #¥E57K: AXK.

C50,C80 1 C100 S REIEE L WAEC & tb N 1 i IRE + BB R A 1001 EhX 58 ) R8¢
BYL. BT ER BRAKE F B K SRR, BB IMARR &S EIF R
B2 S min, HWABESKBERHEE 2 min, BEMABRARBAKRNHEH 3~5 min. TR E L M5

¥ B 5 220~ 280 mm.
1 BHUHERBELIHEESH

Table 1 Mix proportion of concrete

Mix proportion/kg

Blast Siliceous Calcareous
Grade o Sili hed hed PP
Cement furnace iea Water Sand crushe crushe FDN .
fume stone stone fiber

sl
siag (5~20 mm) (5~15 mm)

C50 261 261 178 684 1023 5.2 1.8
C80 324 216 162 688 1030 4.86—7.54 1.8
C100 540 60 150 660 1150 7.8 1.8

1.2 BREIZRES
Bt MRS 3 T R R T R F R 2 iR,

x2 HR@H-—ER

Table 2 Description of test specimens

Exposure Numbers of specimen

No. temperature 100 mm X 100 mm X 100 mm 150 mm X 150 mm X 150 mm

g

/T C50 C100
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a9

20 1
100 1
200 1
300 1
400 1
500 1
600 1
700 1
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2 SiRitE
2.1 RAETE

RBEE 1 dRIFEH B ERSEE  EZEARP 84 5RERT,1-2 AGHTRERE.
AREFEREMBERELEBEESFE M BA G LRI T @& £ 78 DRX-36 BB
N.EBHARS FTHEEFRE L, BRNEANHESHKARNER.
2.2 FHBEERNH

AR BEHL 1SO—834 R FHAMA (Bl TR R, R FAREXN 23 ~24 T /min,
B TFHRENARER EHEREREAEER 3I~4h G, {TTHPIIHEARBErAHNEZTR. &%
TR B LU R B R IR R R LA 1.
2.3 BERKBRR

HRABRE SMKIEE LW REHRAX LA 2, 9 C80 1 C100 RFHE H I KRR
WG TR E. NE PR, REBRAHE SR 3 M E:100 TLUTFHR AR D, U 6
RELTEKAL . THREMNB BKERAENKLD, HELERE;100~400 CRIBABER, IHERE
K BB KB BR Z 40,300 T U E KRB F KA E RKBTFBREHK L. HYF
400 C LART,400 CLLUEHMARME . C100 B KEHEREE L7800 CUUERABKMBE , X FE
R RE R 3B CO,, U Bk R ER B L R R E e

SrAr B 2 ATLAR 3,300 CHit 3 AERBELHTEERKFMIL0.04 £4;300 CLLEZRE
ZRBELHRENATHAT NS, R RNERNSEMALER M TREESH T REF. 400 C
Bt CS50 F1 C80 W EiEHE +,C100 KA KBS LR E K 4514 0.008,0.057,0.044. FH &
SABEMS AKX MK (1) PR

Am /mqy = 0.000 1+ — 0.002 (R =0.93) (1)

Xp,: HRGELEDTHRERE ;Am/my AIRBELWEEBRKE.
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B1 PR RER s K2 wmigRERramRENRERKX
Fig.1 Temperature-time curve of the furnace Fig.2 Mass losing of HPC after high temperature

HRREARFEANERLRZAERBARMNSC. TBEEMTENERT ARABCHYT WA
BOEGERNARTLER S ZHRBESE 3 XA FE~300 C,ENBETLAK, &R
PEREIREE LA F K G, i K & P AE TR B £ K B 25400~ 600 T, SLit 5™ & = PERE IR 8 + K 48
G, ERKEEREEL Y HFRE 600 CLULE, KNI BREHEREL VZIEO, EXSHEREL
ARKE.

SHEFSMEHEBERELIERBRRPHIRAEBRRNAL I TERATRABRSEERR
T HERENSHERELATTETREN BRI ERTHEHKIIBIIRBIERESN,
MTTBE T RiBRNEEE.
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3 NEREREEZRSSH

3.1 RAERE

BREEEAEEE L 5 & (100 mm X 100 mm X 100 mm) i E R F R K 7F YE-2000 & W%
EAEREH EEl, #eERRGEERE L HEERXE %) (GB) 81—85)#fT. iERAMNEEE
C50,C80 F1 C100 MR R L R FLEREMAXE (S5 20C FTHRBREZLE) XBRERRTHA3. 5K
EHRAEXRMHERE,EP C80 M C100 W F &L EBRENFHE MNBAITUEH - BB EERAMR
EHMESRENXEN FARSRMESZE T EHHAFMHFAE:CS0 X9 BBE L7 100 CA
AR K ,200 CHIA 1 NS ,300 CHEEA EF,300 CRIEMEL TRE;CS0 £y HE#E L
7100 CAABA RS ,200 T LML ,300 CHE T# B FERE,300 C5ZE8 T ME;C100
REEIKRE T 7E 200~300 CTH 1 ML ,400 CTHBEA EF,400 TR EL T .

SMLEFUAR . EBMBERBARNZGT . BEATAVRMEEERELEGIERTE
HRORERERE L, AHHAEBREREEESFRMERMNE, LR 400 TH C100 REKIE
BIERATIARBEL U, BEAT BN REREITNERERANERER —F &
Bk, T EE IR X F 400 CLUGHEHREBE LI ERER AFE R,
3.2 ERRANBERENEEENEN

KT 3 b RH R 4 100 mm #1150 mm 2 B RSFH C80 L F KRB AR BRE WA
PEBRE(fwisor fai00) BT BRRBELAMNXZRTE 4. FFEPHRLEE THEKRN 100
mm FIERIREE 0.90 MM BIE 0.907 ., 100 BEFA N, AR RTHRAR, RBERATERE
FER LM MEEER - BHK N 150 mm HRRBELRETFH KN 100 mm HRXRBE.
Xttt BRAF R S B R RST RO 8w LASE , FHREIR A B g SMR E R RR F F/EM.
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B3 THRREFFZBELIMRANEREMAME B4 ARRAMEE LT EHEREXL
Fig.3 Comparisen of relative residual compressive strength Fig.4 Comparison of residual compressive strength of
of cube specimens with different strength grades cubic concrete specimens with different sizes

3.3 BHERRIAWRIGITHE
BHERETHBERAT AN ERENRRERSREGMEWAE 5 Fin, BIE5XN
£.7F2 = 0.002(£7100)% - 0.04(£/100)> + 0.001 1(£/100) + 0.9638 (R = 0.97) (2)
UETHBEREELMWBEASN T EREREE400 T ETERMMBARE,F XL 400 CTHRE,
REWMAC) AR HTELAR, FAEZRHALEHRRRRTMERERTES .
fa/f0 = 1.0 - (20 - £)/31 500 t <400 T
f/f20 =0.88 - (¢ - 400) /714 400 C < <900 C
AEMRBRRITHMEASE/NM L ERETIRBERANERERFMR(SA XA #HRT
B .CARRSGRER) ML LA TR, EBNRABETEZE At EBELEA +4

(3)
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Fig.5 Regression of the test results of HPC Fig.6 Comparison with suggested curves from overseas

MANREBEHERE  RALEBRELNITHENAEENELME. X800 RIS
T HRARHERELINHAHERATA2EENIREFEL.

MIEBRERE, RARFEAERRBE THRBE ERTHAMEERBERERE, 2% TH
EEREMITRAEZRR, HRE 00 CUARABIENESRBELBA - SHRAEE
By R RAE A, X EUATMBI R AR ZAHN. TRMOEERE TRRABL LS, H T RIEH
7 BE T 488 10 649 K 3R LA e JE K B9 B P R, GRS R B+ B PR AL BR S AR, BRI T A B i
PESERREIK, ENBALARSBRELSRETR , BORRAG; B/ BRRBT4HE
B A HRANTBE N AER. XX RBRELRHBEOIEEEYREMY.

4 HZitH5EW

1. AHEREETRBEENRERAHBEXEALIAN 3 BB :100 CLITHEML ;100
~400 C KB MR ;400 CLL EHBEAKE BT REK BHEGEIRE L ,800 T L EH AL HXRM
Bl —BHR T, T UAEAXEUMNAR()IHTE.

2. BBRR . EMERBEAEMNSHERE L EREM 100 mm X 100 mm X 100 mm ¥ # 3|
150 mm X 150 mm X 150 mm &R~ 200 & 30, B IR K 0. 90.

3. EEMERBHENKGT VAR HBRELNAEREREENTRARAARREKN
HREEERE LM ERERX.

4 BEERXHWRBARGT BNMERASAERHERE LORERERABEEENTLHAR
HRERENL BREMHERERK.

5. BERGRAHAENRERERE L HBERNRATUERE KB 400 THF,400 TZHi,
BEEX HARG8/,400 CZ )5  BEEX MG mE . ff AR SRR SRS, AR
Q)#THE.

6. ARIRABAEBEX GHEBREELH AENE W, HEHE—FHR.

B MR ARFREIHNFABFESTERERBEBARAFTE L NAAHRBR TERET RB RS, FHB0R.
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