ERNESY A

201047 A

X % ® I kK % % B

Journal of Dalian University of Technology .
WL et PHIRBE Lhinh BPERE LB WEsE S5 5t i
F I R,
HE.

No. 4
July 2 0 1 0

XEHS: 1000-8608(2010)04-0557-07
x] X B

oA 3

24 2

E g
(KEBTAY HePEBTRERERLRE, 17 k¥

116024 )

HESES

A5 AT EERRBELAN N 0.0.5%.1.0%.1.5%.2. 026 40 4 4 % & #F R B £+
BEFAFRENEAANE RAABESPAESRNWBEA R oF 2R X5 AWM 4 &
BFREBREL MRS FEERTHESAUEG WG EREN ARES AT SHRA X

FHRGHATT AmEEATRR. RRERAN . NALENBATURGTE AT RE LN
Ae 1 £

T T g R R RE o o .

5l

b EHE.TERTENECRBER L REXRANE. b TRBEERE AR AN E R
TU528.572

B BEZ TN T ERREERETOON FREEAAEBENR T WALERETHE

R R TR B EN A AL BN RE LRt BE. RATHL &I &
XEARER . A

KEEWR: WAEBRBEHREL; Bl E 0w F R0 yuow & B o 5 it

AN

AT

et P R S R AR A SR 3
iy T A TR0 b LA B R 5 25 ”
A T S8R 2 2 30 B R - R R G
255~ 30+ T 45 K R 2% ot 45 e H A9, EL XY
P B LA R R 0 R R RS B
P TR 28K U 5% 0 TR 056 - ) B A 3 L AT
AR B T 5 38 20 100 (L% 0 SR B - 1 B
G TR - 90 T — o AR BRI T IR

152 BORHR B 1 T8 AL I 23 A B0 JE B 41 4

ACT 544 ZE L7 1 1l & Rl 7 ik 4 5
2T He 2 5 BHR BE 1 (steel fiber reinforced light-

PR (0.0.5%.1. 0%.1.5%.2. 0%)

1004 2T 2 A B R TR R R A 0 o ol 1K T 5T Y
1

2T Y Xof 4035 B R IR 58 b ol o 1 B A A5OR AL
PN h g S5 2R 43 50 SR R BE 25 43 A R
WIS B8 IR 53 A5 AT Ge it 43 AT
WIS RS L 8 U i
1.1
weight aggregate concrete, SFLWC). i £f 4 %
HORHE BE AR A 2 BHRE BE L i R R,
[N ER R G 2 = o 0 e w1 VA
S PR BE AU O M AR R B AR AT 4 1Y

JERE R TR BE 1L A b

R BE 1 Bl i A

B B FEUGE T UM = IR RS R
1R Y Bl iy 4800 IR BE L py P s 2 e . H AT, = A
FYEREC TR T RS MBI (H X AT 4k iR

JKE(C) 2 K /N K U8 AR 2w A= 72 11
G A 2T 2 5 B R B b A i ) e A R B

P. [142.5 @RI KE HER (G . HEEE
Bk BRI & A B2 F) A 7= 1 8 BR R 5 5 01 A Bl

. g
B, W FE S A PERE IR 1 A s 0B R (S) : KRR
R B 2007-07-06;
1EEEAN

WD, HE L% B R 2 600 ke/m’, 4f BB ELCH

2,67, b I R AT FEFIK (W) - 3 2k K s BT ZF
fEE HH: 2010-05-08.

i (Sp) 3 M BN 4 B\ A rE iR

L 4 (ZH-06) , K 32 mm, K2 50, Hidr

ELWB. TEELER LS R H (2003033030) ; 2 & MEE £ AR 58 E 550 H (109046).
FESLRL T (1975-) W1+, B 4% . E-mail : wanglicheng2000@163. com.

SR B KT 600 MPas I 7K #1 (A« R P8 R ZE S A
B BR 2 7 A P2 BV R NEF- 1 R /K 571



558 K #

B I X

¥ o R 5 50 %

F 1 MAE R E S F MR

Tab. 1 Physical and mechanical property of
coarse aggregate
MR/ 1 h WMok SRR/ BORRWHEE/ LB
(kg *m %) /% MPa (kg *m %) /%
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Tab. 2 Mix proportion of SFLWC

P HES R/ (kg m ) MY/ WK B/

C G S W (kg +m™?%) (kg *m*)
SF00 450 686 527 204 0 0
SF05 450 686 527 204 39. 25 0
SF10 450 686 527 204 78.50 2.25
SF15 450 686 527 204 117.75 3.15
SF20 450 686 527 204 157. 00 4. 50
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Fig.1 Drop-weight test device
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Tab. 3 Impact resistance test results for SFLWC
Ni1/N; A
45
SF00 SF05 SF10 SF15 SF20 SF00 SF05 SF10 SF15 SF20
1 33/35 49/58 433/747 327/2 152 1 881/1 988 2 9 314 1 825 107
2 186/189 525/564 60/189 323/1 684 1 891/2 055 3 39 129 1361 164
3 220/223 4/14 159/405 50/184 2 005/2 863 3 10 246 134 858
4 69/71 689/724 670/778 372/1 528 841/1 596 2 35 108 1156 755
5 8/25 276/290 42/147 157/384 1.809/2 474 17 14 105 227 665
6 20/33 17/34 90/520 1301/3 608 2 753/3 149 13 17 430 2 307 396
7 91/94 33/58 22/59 199/688 2 098/2 416 3 25 37 489 318
8 1017/1 030V 73/87 42/797 1191/1 462 459/962 — 14 755 271 503
9 555/560 8/20 251/1 079 1677/2 526 — 5 12 828 849 —
10 325/330 718/767 68/95 762/1 129 — 5 49 27 367 —
11 305/312 1150/1 280" 35/260 689/797 — 7 — 225 108 —
12 9/12 10/33 19/48 — — 3 23 29 — —
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Tab. 4 Statistical analyses for impact resistance test results of SFLWC

o Ni/N: A
St S8

SF00 SF05 SF10 SF15 SF20 SF00 SF05 SF10 SF15 SF20

z 166/171 218/241 158/427 641/1 467 1717/2 188 5 23 269 826 471

o 174/173 288/299 202/350 537/1 011 729/699 5 13 273 746 274

\% 105/101 132/124 128/82 84/69 42/32 83 59 101 90 58

e % k ‘ ~
M2 $EREEHBELHEAAE M3 WTRBERRE LTS

Fig. 2 Failure state of LWC

Fig. 3 Failure state of SFLWC
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Tab.5 The linear regression of impact resistance
times of SFLWC in log-normal distribution
Brohdi s R EE LKA al B HHR R R
SF00 0.552 8 2.409 9 0.954 7
SF05 0.433 9 1.785 8 0.954 0
Ny SF10 0.723 8 3.199 8 0.954 5
SF15 0.779 0 4.716 2 0.952 5
SF20 1.200 3 8.795 4 0.771 8
SF00 0.662 8 3.017 8 0.969 4
SF05 0.550 9 2.527 9 0.930 8
N, SF10 0.771 8 4.340 8 0.952 0
SF15 0.938 8 6.585 1 0.942 7
SF20 2.023 8 15.4530 0.893 0
SF00 1.116 0 1.658 2 0.896 0
SF05 1.444 7 4.276 5 0.968 9
A SF10 0.704 7 3.555 6 0.963 3
SF15 0.786 7 4.932 9 0.977 0
SF20 1.048 4 6.240 6 0.933 9

3.2 AR A

K G BIF 5T 3% B L A9 4T TR R 0 9 57
F51im R A BAT SR MRS A A AN A e R
BE L R P h i v Re  ILIE S5 MR REAE Z ML A
AT AL BRI o AR SR FHRAR 7R 43 A7 K0 21
2 % B R B 0 Bt o o BB 1E AT ME 3R 40 A 4
M. X TR FP AN 27 2 5 5 0 5 B BHR BE £ 400
P i P BETE B 1 43 A B T H LA T 8 AT 7R %
PRIEL R

_ b N_N() -
f(N)iNafNo(Na*No) X
x 7(N*N())h .
e [~lN N ) ]
Ny < N <o €D



%4

Faum%F: WAEBRFHRBRELF FHER KRR TG HiF oA 561

XN, AER/NFHEEEGN, BRI S50
N AT IR IE AR S K. AT R o3 A (9 BE PILAE 2 ] B
BAT RSB PN, o, RGN 45 Y Al
IR E BRI £ OND S AT LUK AT 7R A8 N KT
B — B A ME 3R B A3 3 O 4 4l A S dt B
i e ) P RUR/NF S EN, = 0. LN P
ZROBAT IR I3 AT

0= gw) e (R
0

N < oo €9

Z\Z

N

Ul

PON > N») = exp [~ (Nﬁj’] )

A (5) TR S = xp(wﬁj 5 300 G U %
A%

Inln (1/P)= bln N—bln N, (6)
A

Y = aX—B <)

AH:Y=1Inln (1/P); X = In Nja, .5 HEHZR
B T AT RS 56 AN 2T 4 A2 g R IR B B o
R I E 2 A AR S B A R A, B’ S R
SF10 44 £F 2 i 8RR BE 100 24 vh o OB N, 19 )k
MRS MIUEGHL. R 6B TEMPAFHES =
i BHE BE 4 (40 24 b s B N B IR i OB
N, Fii 3k 5% 2 b i R B2 H A W
In N-1n In (1/P) £ vl )9 45 5.

2

1t Y=0.839 9X-4.216 6 A
R?>=0.8816 . :

0r o

-1F 5

2 .'
B3 4 5 6 7

lnN1
B 5 SF10 41 & i K & N, B AT /R 9 A7 %
e RENEE-F
Fig. 5  The linear regression of N, of SF10 in

Weibull distribution
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Tab. 6 The linear regression of impact resistance of

SFLWC in Weibull distribution

Poeb g IRBE L2 a B XA KR
SF00 0.670 5 3.422 8 0.962 9
SF05 0.511 6 2.626 0 0.927 2
Ny SF10 0.839 9 4.216 6 0.881 6
SF15 0.953 5 6.272 3 0.978 2
SF20 1.5126 11.568 0 0.8537
SF00 0.798 6 4.135 4 0.964 6
SF05 0.648 1 3.473 6 0.883 2
N SF10 0.939 0 5.784 6 0. 966 6
SF15 1.159 5 8.632 8 0.985 8
SF20 2.5034 19.5990 0.951 6
SF00 1.279 7 2.400 9 0.807 5
SF05 1.697 2 5.523 6 0.916 7
A SF10 0.844 9 4.766 7 0.949 8
SF15 0.942 8 6.411 1 0.961 8
SF20 1.284 4 8.129 6 0.976 1
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Tab. 7 Impact resistance times of SFLWC for different probabilities of failure
o N ) E Ao A A IR 53 A

WHL o SF00 SF05 SF10 SF15 SF20 SF00 SF05 SF10 SF15 SF20

0.05 4 1 9 52 387 2 1 4 32 294

0.10 8 3 14 82 524 6 2 10 68 473

‘ 0.15 12 6 20 112 640 11 5 17 107 631

n 0.20 17 9 26 145 756 18 9 25 149 778

0.25 23 13 33 179 867 26 15 34 195 920

0. 30 30 18 10 217 983 35 23 44 244 1 060

0.05 8 5 33 193 919 4 2 20 132 767

0.10 14 10 53 285 1100 11 7 43 246 1023

‘ 0.15 23 15 72 367 1239 18 13 68 357 1216

e 0.20 27 21 93 455 1367 27 21 96 470 1 380

0.25 34 29 116 542 1483 37 31 126 585 1527

0.30 43 38 140 636 1598 49 43 158 704 1664
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Fig. 6 P-V;-lg N, curves in log-normal distribu-

tion
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Fig.7 P-Vi-lg N, curves in Weibull distribution
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Experimental study and statistical evaluation for impact resistance
of steel fiber reinforced lightweight aggregate concrete

WANG Li-cheng”, WANG Hai-tao, LIU Han-yong

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The impact resistance of steel fiber reinforced lightweight aggregate concrete (SFLWC)
was presented in a drop-weight test. In this test, 5 groups of discal specimens with different steel
fiber volume fractions including 0, 0.5%, 1.0%, 1.5% and 2.0% were tested. The experimental
results indicate that the impact resistance of lightweight aggregate concrete is improved with the
increase in fiber volume fraction. As the variation in experimental results, a statistical evaluation was
performed to study the influence of impact resistance of SFLWC with different steel fiber volume

Furthermore, the impact resistance was simulated with probability distribution by

Weibull

fractions.

log-normal distribution and two-parameters distribution, respectively. And the
goodnees-of-fit tests indicate that the log-normal distribution and Weibull distribution both have good
fitness to the impact resistance of steel fiber reinforced lightweight aggregate concrete. lLastly, the
impact resistance formulas for SFLWC with each steel fiber addition are developed to facilitate the

application.

Key words: steel fiber reinforced lightweight aggregate concrete; drop-weight test; impact resistance;

statistical evaluation



