%5 W KOF oK B L OB % W No. §
2020 4 10 H HYDRO-SCIENCE AND ENGINEERING Oct. 2020

DOI:10.12170/20190923001

EEEE, B D B B b xR B L R PE R 9 R [7]. K RIKGE TR 2R, 2020(5) : 96-102. (WANG Siyao, HU
Shaowei. Effect of internal crack defects on fracture properties of concrete[J]. Hydro-Science and Engineering, 2020(5): 96-102. (in
Chinese) )

PN S SR B R P R B - e SR 1 1B ) 52 i

ES - ER
(1. B SR RIRL AR ST B, VL5 B AT 210029; 2. TIRF: /K FIK H 2B, 1L 27 430072)

FEEE: o IRGE 2 PO Bt o AL i R O 2L RE A 52 00, B3 T AR [ Al B YR B T 1 = s i
Wi 2G5, BT AR | o7 SRR 107K T AR SR X IRBE T W R MERE A2 R o il i XIS 1) P-Din 2R
AR AR S B A5 21 5 A R REE BRI 1 TR BE L W RS HC S W REE . XF EEES Rl . TR — R i A
B SR 280 TS S0 B8 2 7 P SR B B 2 S AR S RV DN, T 2 A A 43R SR A ) JE 52 7K Y S A e 140 52 i 6
R KPR, A0 A AR Ay B/ N, TR A I AR B BT R BE L/ N o K S B B AR
I, RS H AR AR AT A, TS B TR B R AT R BB QBN /KRR, 10 I A L R T
BN, TR AR BU, BrRRE i o ISR IWTREE P rh & M R S BB A R 2K i
R, e AW i Aen R ), FLIASABPRS RUE di

X8 IR TREE IR KO RAE B, < U IR AN WIS i
hESAES: TV33IL XEkFRERE: A NERS: 1009-640X(2020)05-0096-07

{RBE TR IR AR TRE P EZA SIS, DI A BRIk SO A BRI 225 DR A i, xR AE + 25 H Y
TAVEREA F RIS SRV IREE L 45 M N B UL SR 2 A A 0 R BV RE . R, BF
FUIRBE TR R 2R i Xof W SRR P R S RA R 0

Wi 528 g 2 N T 2 BT IR R - R R R IR, i SRS A TR BE - P G A rp ki il 11 19 = 2 i
TROA ARG SLAE AU BB R RS DR B R BRI R T A TRBE LA R R A M R DK
WfF. 20 T2 80 4FAR, TR Reinhardt S5 H T X K W A0, AR 5o 5 | ATRBE LA E A
RASTRE A AR B A TR BE AR P BT 2L 00 A A, I3t UK TR BE 1 Wi R B i — o710 %k
THER 2 T TR IR EE L AORHB 21 2247 g A

ULARR, — e B R R A BB 2 2 AT R BEAT TS WA S0 R P AP o] L TR e o 4 452
ABERORKAPE BT T IR BE - Wi 2 I v s A B e 2R 2 A SR s, A 2 g 2
T SR B N 22 AR AR S S0, 4 L g e o DI, UL M/ . WA 20 X5 22 R VB 2R TR e+ =
S R R A W R R AT T I, IR AR AT B A A I TP SR B BRGNPV AR
H A TR B 5K 5 10 25 TR RAEARZE 5 074 5 AR R A S 40

ARSCHE TR e 1 A = 5 25 B 28, ARl PP AN [R) S50 B 5 R kB, 8 i 3R Y
W ZRLRAIE 2 405 X0 K W RS AR A L S B S W LR, T XRS5 SR BEAT XS F o B, A5 2131
5 U PR S T SR B Rt 2 RO W DA 2R A

YFs HEA: 2019-09-23
EeTH: EXARPAESESTE (51739008); E 5 & ARHIMYASHFHIM H (51527811)
EE RN LRI (1993—), 20, TLAEE N, WEAFsEAE, FZMSIREE - Wi 2215t
E-mail: 2011301580175@whu.edu.cn  #I51EH: /M5 (B-mail: hushaowei@nhri.cn)


http://dx.doi.org/10.12170/20190923001
mailto:2011301580175@whu.edu.cn
mailto:hushaowei@nhri.cn

%5 TIERE, A N ARARAE BRI R BE L TR BEAY 2R 97

1 RN

RIEIT T 10 443 30 bR = 525 il 2k 14
(S/H=4), {4 R~} LxHxB=1 000 mmx200 mmx
120 mm, HA & n A7KF 248 8, X048 a0
B s B by il R8s 00m 255 1 4>k A
BEGRFE PO I REES, ho S TR AH &R P SR 24 4% i 6 1
B, Horp YR A B PO I TR AR K 2R I
w N PR B A B, ao A 21 5% (AR
HREh 40 mm), TREE £ = 5 il P 2 AE BT
SHLE 1.

BRI TR BE T 42.5 W m rERR R K U8 | Bt
RN 20 mm 1A IR 5 R A R OR R T 420 e i T
B, BLA EE KT + 7P 2 s JK=10: 1.225 1 2485 ¢
0.440, TR#EE IR A RHEIR SN T RIERIARE {14
TG T 2 LA R PN S48 B 70 il R R 3 mm, —
Ui oA 300V LRI S 241 o0 300V (k) AN 455 e T
BARRAE R S5 LBE TR o TREE AR STy (A
28 d WIS | BUPLIR L | A IR AN L
43 9 N : fi=46.7 MPa, fi=3.46 MPa, e=33.0 GPa /I
1=0.2,

TREPRE = = 5 g R 1 U 2R 3 B A 20 ¢
L A B T BB R 1AL HEA T, 50 B 37 2 e an 5 2
e, 6 ALY BN R/ N 10 NYs, iR
S0 TN 2B T A T I 00 28 LA R A S s B A7 S Y

Er=r=r=
~—

K1 R
Fig.1 Dimension of specimen
&1 AR

Tab. 1 Design parameters of specimens

g w/mm n hy/mm hy/mm
TPB-W1-x 60 1 40

TPB-W2-x 80 1 40

TPB-W3-x 100 1 40

TPB-W4-x 120 1 40

TPB-H1-x 60 1 20

TPB-H2-x 60 1 40

TPB-H3-x 60 1 60

TPB-H4-x 60 1 80

TPB-N1-x 60 0

TPB-N2-x 60 1 40

TPB-N3-x 60 2 40 20
TPB-N4-x 60 3 20 20
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Fig. 4 Fracture path of specimens
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Fig. 6 P- Dy, curves of different
horizontal crack lengths
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Fig. 7 Fracture parameters versus horizontal crack lengths
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Fig. 8 P-Dp, curves of different horizontal
crack locations
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Fig. 9 Fracture parameters versus horizontal crack locations
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Fig. 11 Fracture parameters versus number of horizontal cracks
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Effect of internal crack defects on fracture properties of concrete

WANG Siyao"? HU Shaowei'

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. School of Water Resources and Hydropower Engineering,
Wuhan University, Wuhan 430072, China)

Abstract: Concrete beams with different types of horizontal crack defect were designed and tested through the three-
point bending test to investigate the influence of internal crack defect on the fracture behavior of concrete. The effects
of different lengths, locations, and numbers of horizontal crack defects on the fracture performance of concrete were
analyzed. The fracture parameters and fracture energy of the concrete within different crack defects were calculated and
compared on the basis of P-Dy, and related test data. Results show that the initial cracking load and initiation fracture
toughness of the concrete beams were slightly affected by the internal horizontal crack defects, whereas unstable load
and fracture toughness were seriously affected by the additional horizontal crack defects. A large horizontal crack
length and a small distance between the horizontal crack and the bottom of the beam corresponded to a small carrying
capacity of the beam and a small unstable fracture toughness and fracture energy. The more the horizontal cracks in the
concrete beams were, the smaller the unstable load and the unstable fracture toughness were and the smaller the fracture
energy was. This phenomenon shows that the larger the material loss caused by crack defects in the concrete beams, the
smaller the energy consumed by complete fracture and the smaller the fracture parameters measured.

Key words: concrete specimen; internal crack defect; three-point bending test; fracture parameters; fracture energy
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