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Test Research of the Flexural Property of
Hybrid Fiber Concrete Used for Store Nuclear Waste
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Abstract. To ensure the carrying safety and long-term durability of nuclear waste, the tests of flexural
properties were carried out respectively at normal temperature and after being heated to 150°C using or-
thogonal mix proportion design and incorporating steel, polypropylene hybrid fiber, fly ash or steel fiber
solely in the concrete. Based on gradation and variance analyses, different kinds of admixtures and their
effects on toughness of concrete are quantified. Fiber type and incorporation can improve the mechanical
properties of high performance concrete effectively after cracking, which is more remarkable after being
heated. Steel fiber A with sheared threads has the best effect on anti-cracking and toughening ai pre-and
post heating. With the increase of fiber incorporations, the flexibility of hybrid steel fiber concrete increa-
ses basically. The hybrid steel fiber is better than steel fiber with single incorporation in flexural proper-
ties at normal temperature, but no difference after being heated.

Key words: hybrid fiber concrete; flexural property; steel fiber; polypropylene fiber; {ly ash

BRI Z 2 R B EAEE . N ISR R IEHIRE LA thist, Wa RS
RAFEAN A B B IR A R AN T T2 SRR 25 SRR AT [E) A AR R IR . BB X
Ryl FEBATRE (K. FACERUER  ERE AR, REGEAE, REEADE
PEEYIREE A4 (EJ914 -2002) {LAAKIK L N”T?ﬁ»%%ﬁﬁﬁﬂfﬁa?%%ﬂ?ﬁj’j Y, ELRERY ]

« WESEHA: 2008 - 10 - 09 i
EEUE: BRARBIFESRBIE (50508008) ; L THELBEaHEERHINE (20041014) ; FRILKREH )G
BHFEGRBIIE (20060125) ; T T4 BARRFESFHIE (20082024)
BE®E: 2 (1972 44), &, BIEIR, Hd; E-mail: liyiyyq@ 163. com



144 FIlRE2ER (B ARBZEM)

48 %

LG IR, AR, U
S5 AZBE L U B S PR R 7E 150 °C LR,
TG o K B 5 B4 W ) e T2 R I B R AE 150 ~
200 T, fEIREE L s AIMTRAT 4, REOSFE LR
VT BRI TR R R, IO IR R IR 1
BRI , ARSCRFIE LT s, 18
B+ PR R BN g, R, W
WK, A STEHE T RSB 150 °C J5 #6473 25 v
Wy, B ERITESN, BALE B RIEEE R
X TIREE L E R NARCR, KL SRm A
PR B 45 2L 48 T F B TPk RE AN e, 4R
I A B PR R P R R BEL L ), T A
TR A5 3 4 A B K AT A

U It 5 AR

R SCHE IR RILEM R vfiE it 47 1R 5 1 32 19 2 i )
PR, R R 500 mm, TEE AL E LT
—RInEk, MR ZE R 0.2 mm/min, LGk
FA4E H i 42. 5 EBEEIRERKUR, BN 3 000 kg/
m’; PED. R 2 630 kg/m’, IR 2.6
FEA s B 2 930 kg/m®, FRRIAE R 31,5 mm;
TR AR Sl 2 ) B A Ao DR T i 55 P803 LA
BACTZEZWKH s #0 B MR 4 T 2 7= 1 A
Yk, Hr gAY PIR SR, KB 32 mm,

KA 31, PLRisREE 600 MPa; SNEF4E B S 46
Gy R, KB 13 mm, KA 64, HTRLIRE
2 000 MPa; 4N&f4k C HETYIEER, K34 mm,
KARLL 32, PUALSRE 1200MPa; & 7 /R 18 3 57
FPRRE R B R B R B A 4, K19 mm,
BRI 0.91 g/cm3, WA 165 ~175 °C; Pl
R T ORI, 5B 2 059 kg/m’; 114K 4k
&P IT kA TR RO, B
2910 kg/m’, HLFREAN430 m’/kg, VEHE+ FEES
JEY €50, IEAR LB TS 1, Hr, SP-13
ik (8] BB AL AIREE - B3, HeukiR
Ji 9 €60, v

25 PRI R R R 150 mm x 150 mm x
550 mm, AE43 A, FRIGHETAEE 2 mm 8RR
R AR B O BERA, VR 25 mm, WIS
Wt BRI AR F IR GBIB1-85 Jr i B g
PETIRE, S2 PRI AR 7E ALY B R PR
THRAEINPZE 150 CHEIR 12 h, SCHYR; 12 h 54
SN 150 CHEIE 12 h, BHIE R EHFIRE .,

2 g5

13 4T AR U - 22 BB PR VEA 5 4% WL 3 2,
Hrp £, NZ R RILEM HrvEE SR h B E Fy
HFNT L AP 25 i B

&1 ERABRA G E
Table 1 The orthogonal mix proportion

K KIR

Wy o 4O WAHEA WY D

WMeHEC pp

e BIRIR BB Bk Wi
kg L4 %
SP-1 180 450 50 0 593 1202 40 g 0 0.3 0.6 0
SP-2 180 350 150 0 578 1174 80 8 0 0.3 0.6 0
SP-3 180 350 150 0 578 1174 40 24 0 0.3 0.6 0
SP-4 180 450 50 0 593 1202 80 24 0 0.3 0.6 0
SP-5 180 350 150 0 578 1174 40 8 0 0.9 0.6 0
SP-6 180 450 50 0 593 1202 80 8 0 0.9 0.6 0
SP-7 180 450 50 0 593 1202 40 24 0 0.9 0.6 0
SP-8 180 350 150 0 578 1174 80 24 0 0.9 0.6 0
SP-9 180 400 100 0 585 1188 100 26.8 0 0 0.6 0
. SP-10 180 400 100 0 585 1188 120 29.6 0 0 0.6 0
5Sp-11 180 400 100 0 585 1188 140 32.4 0 0 0.6 0
SP-12 180 500 0 0 599 1216 0 0 120 0 0.6 0
SP-13 158 428.7 0 183.7 618.5 1145.1 0 0 0 0 2 0.0
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Table 2 The test results of mechanical properties for concrete beam under bending
5] F, Fy D 3y D 7, D s S Ju Juo S
kN (N - mm) MPa
SP-1 13. 808 15.729 6 138 5810 16 264 4.419 5.033 3.718 2.082
SP-2 18.993 22.136 8 070 10461 29 703 6.078 7.084 6. 695 3.802
SP-3 16.167 18.679 6 927 8229 22 459 5.173 5.977 5.267 2.875
Sp4 19. 641 26.100 9 781 13081 43 391 6.285 8.352 8.372 5.554
SP-5 17.100  18.851 6 746 6660 14 893 5.472 6.032 4.262 1.906
il SP-6 23. 445 26.530 14 438 11931 31 136 7.502 8.490 7.636 3.985
# SP-7 9.044 16.486 3183 7644 25 994 2.89%4 5.276 4.892 3.327
B SP-8 17.833 23.437 8 817 11654 44 051 5.707 7.500 7.459 5.639
SP-9 14.618 20. 148 5 661 10115 36 936 4,678 6.447 6.474 4.728
SP-10 16.916 23.969 7775 11795 54 253 5.413 7.670 7.549 6.944
SP-11 17.335 30.245 5986 14230 62 379 5.547 9.678 9.107 7.985
SP-12 22.400 25.664 12 320 12880 56 677 7.168 8.212 8.243 7.255
SP-13 23.400 25. 664 12 636 - - 7.488 8.212 - -
SP-1 12.400 14. 508 4518 5438 15 181 3.968 4.643 3.480 1.943
SP-2 16.412 21.702 7 537 10714 27 700 5.252 6.945 6.857 3.546
SP-3 16.221 18.576 6 791 6905 21 077 5.191 5.944 4.419 2.698
Sp4 14. 081 23.567 5938 11252 41 399 4.506 7.541 7.201 5.299
SP-5 15.507 17.641 7 301 5347 11921 4.962 5.645 3.422 1.526
m SP-6 16.916 19. 007 9 821 7867 19 511 5.413 6.082 5.035 2.497
# Sp-7 18.543 20.526 8 814 7616 20 955 5.934 6.568 4.874 2.682
i SP-8 20.256 23.006 11 743 10783 34 878 6.482 7.362 6.901 4. 464
SP-9 17.775 22. 8366 9742 11422 47765 5.688 7.317 7.323 6.114
SP-10 21.412 23.004 14 709 11514 44 292 6.852 7.361 7.369 5.669
SP-11 16.489 23.741 8783 11362 52 523 5.276 7.597 7.272 6.723
SP-12 14.171 25.212 6 444 11520 54 211 4.535 8.068 7.373 6.939
SP-13 12.455 17.041 4 479 2574 3128 3.986 5.453 1.647 0.400
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