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Damage Evolution of Sacrificial Concrete Subjected to Elevated Temperatures

CHU Hongyan'?, SUN Wei'%, JIANG Jinyang'*
(1. School of Material Science and Engineering, Southeast University, Nanjing 211189, China;
2. Jiangsu Key Laboratory of Construction Materials, Nanjing 211189, China)

Abstract: The mechanical properties and damage evolution of sacrificial concrete with and without polypropylene (PP) fibers after
heating at various elevated temperatures were investigated. The variations of ultrasonic wave velocity for sacrificial concrete
subjected to different elevated temperatures were obtained by ultrasonic testing technique. According to the definition of the damage
and stress wave theory, the relationship between the damage evolution in sacrificial concrete and variation of ultrasonic wave velocity
was obtained, eventually establishing the damage evolution model of sacrificial concrete. The results indicate that the residual
compressive strengths of sacrificial concrete without fibers are greater than those of sacrificial concrete with fibers at 25-400 C, and
the contrary tendency appears at 600—1 000 ‘C. The addition of PP fibers has both positive and negative effects on the velocity of
ultrasonic wave propagation in sacrificial concrete. Furthermore, the negative effect played a leading role in the range of 200—
1 000 C. There are consistent results of damage evolution of sacrificial concrete with and without PP fibers subjected to high
temperatures. In addition, the Weibull distribution model was proposed to analyze the damage of sacrificial concrete and nuclear
disaster assessment.

Keywords: sacrificial concrete; elevated temperature; polypropylene fiber; ultrasonic wave; damage evolution

P Y U5 - e R s 7K 5 o HE(EPR) ) H 241
JRES Ty, A R NHE R S A = AU BRI AR
£ %5 % N | R W TN 8 Tl (4o R L B UL (22
TR, AR st AR P FAZ SR R AL AR

WA E 1 2015-06-09. BITH W) 2015-11-02,

FEEWH: EEKERFIEILGTH (51378114); TTIR4E T SR
AbE 55 H (85120000220)

e We1987—), T, MR,

WAEER: A H501935—), L, #HFz, TELIEBR L.

AEE . T EAZ SO AR, WP e A
HE R RIAR BAE T, AT DS A Rl (1 vt i
SRR, BRARME RS R TRl B J il 22 A e A
IR BTN, 7 b S I HE S ) 75 0 SR T

Received date: 2015-06-09. Revised date: 2015-11-02.
First author: CHU Hongyan (1987-), male, Doctoral candidate.
E-mail: chuhongyan87@126.com

Correspondent author: SUN Wei (1935-), female, Professor.

E-mail: sunwei@seu.edu.cn



. 212 - CREMR 2R 2441

J Chin Ceram Soc, 2016, 44(2): 211-217

2016 4F

i R s g Ak, TR T AE
YER N OREE B S5 e ek, ARk B . HAT,
B E O wF B B AU A F AR TR
ey AP R R oK B N T AR s . R
Ji T, AR R AR s, BT A
SEVRAE . IS bERE Lok, B RIPUR MR AE
65MPa LL F, ATLAAA 2 myomiRse o i T T
FREpk, JUILFE ZEH I e AR S E A AR AR AL
P AAE O HeAh, T AR SRS
TR LA BRI, 3 B =i A T A R
A DL R 453 A AR 5 A% G IR TR Bk AE AR AN TR
2k,

W, REEM RS mEER S, 2583
PERES L. IREE L AES R, RAE TR A
MR . WE A R, T2
PEREI Bl A M. TR SRR T
B, FERRFRIG UL R b4 R AP, H T o6 T m
TRHE T R RETR B AR E A R IR R RE DS
WA KB SRR aED o Eg B R I, B
F T, MR R PR R RIS T
S BEAR IR R, 0 H v A R 1 P B i 2 ) s 1
[{%. Poon SR fEREAERTT, BAK
A T2 1) v it YR e = L B 45 NAZ ET IR TR B 1
(PSSR N AT . Peng Z5PHE N, 7l AE
IR, BN i it 1 Ee AT 5 N 4F 41 v
SRR BE T W ZLRE T i . Behnood ZFMHIFSY T itk
AevREE LA iR E S BT R . BE Rt s, %
BFFTR: 78 300~600 CIN, 53y EE AL,
e RV e T T R T A . eAh, IR BN
e PR BBV - 11 B 2R by 1 RE 1 s ) bt L R 1 R
Ko mromikEE - BA R A, 75 TSR
HATH, SR EH T, R S0% T
WL, A7 B PEUT R IEA, I @R L
RO AR . KEM TR, ) miREe E A
TN HE, Reft et TR M mi ke, B 20
B T R L R R A T
ST B, SR TR 2T 4 ] LAAT R0 1 T 4 1
TR I AR, MBS 0.9 kg/mi, BRI
b O L ) AT R R R B R R RE .

1 APV T T D 475 R T A o v e VR ek e UL S
Reffsmy, S5 RN IRRLET i xt m s iR gt
5 BT A AR, (EE SR NG T
N BERSAT R R AR IR L (R R 485 . Kodur 251
WK, B NIRRT AL Be Al = am R 5 1)
PUKMERE R N, T SRt m K pUERE . Pt
T FLBE B3 o Xiao 260 S LLBFY T B0/ A5
TN I 8- 4 s oy e T 1 s e e, I N R
M 2 4 1 ey VR e R I R R B IR R, WA BA
RETYE I R A T IR

HAR H T T BN/ AN B I A 4 1) ey o R
TE il AE T A B BE 5 A R I 1 STk
{HE, KTBINAB N4 (1) w5 IR e - AF s
FHF BIRE R B A5 38 A U 1) SCiik i 25 1R D 21,
JEHE T B AT o 1 XA B 2 SRR A A7
WEVRSEE T A5 il AR T A RLE e 25 A0 A7 DL AN 4
PSR BT T o A VR P8 - 1 i 43 7 i 5 L4
P A DA G . RS iR d e T
MR A ERREE TR A K AL, H
SERTIAPE VR Bt - i LR AT I AR S — N R
HHEERR . A, CUBIANE ISR NI 4 4
(IR U VR X 5, 9T T AR SRR R
IR VR 1 ) 2 MR B AN LB A AL A

1.1 ##l

BT FH KR Jy w5 /NEF D P-T152.5 7K, MhieK
BRHEWT A1 T ORI A I 5 A vl A2
sk, R 4l R TR R A R A =] AR = 1
0~8 mm ELLRBLAIEA . AP A (A : 0~5 mm
7 56.0%, 5~8 mm (5 44.0%; FREEH A 0~4 mm
& 78.0%, 4~8 mm /7 22.0%). JRl/K R VL I
REBATRIAT B2 WA= koK %k 33.9% I SRR R
FR R o SEHG FHIK R 8508 F kK. 27 4R
TU 90 TR B LRI B 2 0 A= 7 R SOIR B 22 8 TR A 4T
Ye, LTYEMPBETERRIRR ISR 1 TR,

12 BEETEELt
JIT PP TR A R A B 3R 2 BT

x1 RAKBTHEYIBIERER
Table 1 Physical properties of polypropylene (pp) fiber

Length/mm Diameter/pum Density/(g-cm ™)

Melting temperature/‘C

Burning temperature/'C Elastic modulus/MPa

12+1 18 0.91
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Table 2 Mix proportion of sacrificial concrete

Mix proportion/ (kg'm ™)

Mixture
Cement Fly ash Silica fume Silica stone Tron ore Water Superplasticizer Polypropylene fiber
Cl 388 135 20 1 060 980 181 7.6 0
C2 388 135 20 1 060 980 181 7.6 1.2
C1—Without PP fiber; C2—With PP fiber.
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at different temperatures
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