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Table 1 The values of /(2a) and £(2a) changing with the V notch angle!']

2a/(°) v(2a) o
0 2.506 8 )
15 2.519 2 0.995
30 2.530 6 0.990
= 2.538 4 0.986
60 2.540 1 0.983
%0 2.512 7 0.983
120 2.4233 0.994
150 2.251 6 1011
180 1.986 9 ]
HHE Gross Fll Mendelson' ™! 52 X f#47] 11 WESRIRE 2t (4) (7) B EE Bl
K, =[(2m)" 2 g(2a) ] KM gt (8)

KK, N I RIG) R S R EE -, K, B2
1.3 Carpinteri GFREFH HF AN 5 MSED /EJ"!'JE‘J%*JTXTH:[:

M NENUN B EAT1S Gross il Mendelson ' 52 LA 4] 1R 7755 55 BH 5~ 1) 5%
R, A3

MSED 7]

Ky, =k Kot (9)
Carpinteri /£
=y KT (10)
Hor
L+v)-(5-8v))'™ 1
N e~ L (1)
4 2e,
ky, = (2m) M E(2a) (12)
2.8 —=—MSED (v=0.3)
] —e— Carpinteril!®!
2.4
2.0
ko]
1.6
1.2
0.8

0 20 40 60 /%'q)ldo 120 140 160 180
Bl 4 MSED HiENFN FEM fiE0 0 Ll 24058 v BT 1 #f BE A
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Fig. 5 The 3-point bending test steup of specimens containing V-shaped notches
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Table 2 Comparison of the notch stress intensity factors obtained from 2

fracture criteria with experimental results ]

2a/(°) Kl"’“""’i"“"i) / Kiequsen) 7 ref. [23] result 5Camimeri /(%) Sysen /(%)
(MPa-m®) (MPa-m®3) K, /(MPa-m®%)
15 1.00 0.98 0.83 17.00 15.31
30 1.01 0.97 1.02 0.99 5.15
60 113 1.07 1.03 8.85 3.74
90 1.64 1.53 1.51 7.93 1.31
120 3.79 3.56 45 18.73 26.40
150 18.67 18.31 21.96 17.62 19.93

£33 PIRHBTALEINE B A YT LR SR T G S AR Y L (d/b = 0.4)
Table 3 Comparison of the notch stress intensity factors obtained from

2 fracture criteria with experimental results (d/b = 0.4)

20/(%) Ko campinteriy 7 Ki(msen) 7 ref. [21] result 6camimm J(%) Sueen /(%)
(MPa-m®3) (MPa-m®) K. /(MPa-m®®)
0 1.89 1.89 1.97 4.23 4.23
45 1.96 1.89 1.84 6.12 2.65
90 2.94 2.80 3.25 10.54 16.07
120 6.19 5.97 6.65 7.43 11.39
150 25.63 25.39 24.60 4.02 3.11
180 326.66 340.86 325.44 0.37 4.52
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Table 4 Comparison of the notch stress intensity factors obtained from
2 fracture criteria with experimental results
specimen Ko Carpinterty 7 Ky omsepy 7 experimental result
number ) <Mpap. W0 (P Ky /(P50 D 700
20-0 0 0.65 0.65 0.65 0.00 0.00
20-30 30 0.64 0.63 0.73 14.06 15.87
20-60 60 0.68 0.66 0.70 2.94 6.06
20-90 90 0.83 0.81 0.89 7.23 9.88
20-120 120 1.31 1.28 1.41 7.63 10.16
20-150 150 3.11 3.09 3.17 1.93 2.59
20-180 180 14.34 14.45 14.34 0.00 0.76
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Study on Stress Intensity Factors of Concrete
Beams With Sharp V Notches

TONG Gusheng, HU Zongqi, XU Penghua
(School of Civil Engineering and Architecture, East China Jiaotong University ,
Nanchang 330013, P.R.China)

Abstract: The failure behavior of the concrete beams with V notches is usually predicted by the
notch stress intensity factor ( NSIF') , which quantify the intensities of the asymptotic linear e-
lastic stress distributions around the notches. For a V-notched beam, the NSIF is determined by
the notch angle. The strain energy density fracture criterion is used to judge the fracture failure
of a member according to whether the strain energy density in a certain volume reaches the crit-
ical value. If the volume is small enough to neglect the higher-order solutions of the Williams e-
quation, the strain energy density criterion can be used to calculate the NSIF. In view of the
type- I load condition, the theoretical NSIFs of the V notches obtained with the mean strain en-
ergy density fracture criterion and Carpinteri’ s finite fracture mechanics method respectively,
agree well with each other. Moreover, both the theoretical NSIFs given by the 2 criteria are fair-
ly consistent with the experimental results from various V-notched concrete beam specimens.

Key words: strain energy density criterion; finite fracture mechanics; notch stress intensity

factor; V notch; proportional parameter
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