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bending beam concrete specimen
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Fig.2 Loading property for the beam
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Fig.3 Fictitious crack model
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Table 1 specimen size and other parameters i
A& S [ % h ¥ t/mm s/h ag/h REEW 2 M

0.2 550 x 200 x 100 2.5 0.2 5 0 i 4

0.3 550 X 200 X 100 2.5 0.3 4 " . i id " ig

0.4 550 %200 % 100 2.5 0.4 4 1% /mm

0.5 550 %200 X 100 2.5 0.5 2

30 800 % 300 X 100 2.5 0.2 5 | 4 P-CMODE P-6 ﬂﬁ

Fig.4 P —-CMOD and P — § curves
£2 P,,. CMOD ZR%R
Table 2 Experimental results of P_,,and CMOD,

RERS ag’h P .x/kN CMOD,./mm GRS aog’h P . /kN CMOD,./mm
0.2-1 0.2 15.77 0.043 2 0.4-2 0.4 12.79 0.104 0
0.2-2 0.2 20.00 0.048 0 0.4-3 0.4 13.72 0.097 6
0.2-3 0.2 19.56 0.046 4 0.4-4 0.4 12.54 0.065 6
0.2-4 0.2 18.26 0.086 4 0.5-1 0.5 9.81 0.067 2
0.2-5 0.2 18.26 0.044 8 0.5-2 0.5 ) 11.61 0.076 8
0.3-1 0.3 14.90 0.0512 30-1 0.2 28.07 0.057 6
0.3-2 0.3 16.08 0.0752 30-2 0.2 23.41 0.059 2
0.3-3 0.3 18.94 0.076 8 30-3 0.2 29.25 0.070 4
0.3-4 0.3 13.48 0.091 2 30-4 02 26.89 0.067 2
0.4-1 0.4 12.98 0.073 6 30-5 0.2 31.92 0.089 6
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Table 3 Calculating results for double-K fracture parameters of concrete

Aa, .

RS a./mm Aa./mm - Ki/MPaym  KPFc/MPavm KYc/MPaym CTOD./mm
0.2-1 81.14 41.14 0.257 1.331 0.282 1.613 0.021 90
0.2-2 76.02 36.02 0.225 1.174 0.732 1.906 0.022 75
0.2-3 75.57 35.57 0.222 1.177 0.676 1.853 0.021 84
0.2-4 101.5 61.47 0.384 1.408 1.140 2.548 0.052 34
0.2-5 76.88 36.88 0.231 1.218 0.543 1.761 0.021 49
FHE 82.22 42.22 0.264 1.262 0.675 1.936 0.028 06
0.3-1 89.77 29.77 0.213 1.122 0.606 1.728 0.016 90
0.3-2 101.1 41.05 0.293 1.242 0.985 2.228 0.030 55
0.3-3 95.91 35.91 0.257 1.124 1.291 2.415 0.028 75
0.3-4 113.7 53.67 0.383 1.434 0.897 2.331 0.043 06
FiyE 100.1 40.10 0.286 1.231 0.945 2.176 0.029 84
0.4-1 107.8 27.77 0.231 1.077 0.940 2.017 0.018 96
0.4-2 119.5 39.54 0.330 1.230 1.245 2.475 0.034 40
0.4-3 115.3 35.30 0.294 1.159 1.287 2.446 0.029 88
0.4-4 105.0 24.99 0.208 1.035 0.822 1.857 0.016 52
FH{E 111.9 31.90 0.266 1.125 1.074 2.199 0.024 72
0.5-1 114.1 14.07 0.141 0.786 0.923 1.709 0.008 29
0.5-2 112.9 12.93 0.129 0.736 1.244 1.980 0.008 79
FiyE 113.5 13.50 0.135 0.761 1.084 1.845 0.008 54
30-1 104.9 44 .91 0.187 1.14 0.801 2.015 0.024 66
30-2 - 117.1 57.08 0.238 1.391 0.482 1.873 0.288 6
30-3 114.2 54.20 0.226 1.266 1.014 2.280 0.033 41
30-4 116.4 56.39 0.235 1.320 0.818 2.138 0.032 56
30-5 123.1 63.12 0.263 1.264 1.438 2.702 0.045 93
FEiE 115.1 55.14 0.230 1.291 0.911 2.02 0.033 08
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The Double-K Fracture Parameter of Concrete for
Non-Standard Three Point Bending Beam Specimens

Wu Zhimin, Xu Shilang,Ding Yining,Lu Xijing, Liu Jiayi, Ding Sheng gen
( State Key Laboratory of Coastal & Offshore Engineering ,
Dalian University of Technology, Dalian, Liaoning 116024, China)

[Abstract] Using the non — standard three-point bending beam specimens of concrete, which have the span/
height ratio of 2.5, and the maximum load P,,, and the correspoding crack mouth opening displacememt
CMOD, measured in the experiment, the precritical crack propagation length Aa, are evaluated by means of lin-
ear asymptotic superposition assumption. On this basis, the initiation fracture toughness K-, unstable fracture
toughness K '{'c and the critical crack tip opening displacement CTOD, for the non-standard three point bending
beams with different initial crack lengths and different spcimen heights aré determined utilizing fictitious crack
model. The calculated results show that K¢ is independent of the initial crack length and the specimen height.
Meanwhile, K} is size-independent too, when aq/h =0.3~0.5. This indicates that the double-K fracture pa-
rameter can be considered as a constant for concrete materials.

[Key words] concrete; three-point bending beam; fracture parameter

(Cont. from p.30)

Discussion on some basic problems about environmental geology

Liu Guangrun
(Bureau of Geology & Mineral Resources , Hubei Province , Wuhan 430022, China )

[Abstract] This paper discusses mainly the definition of environmental geology and géological environment and
their relationship to relevant subjects, and expounds the position of geological environment in the whole natural
environment of mankind and the importance of protecting geological environment in overall environmental pro-
tection. The paper emphasizes that the central task of protecting geological environment is pteventing and con-
trolling geological hazards and the basic way to prevent and control geological hazards is operating along the op-
posite direction of their formation. It is necessary to strengthen the forecast of geological hazards and to establish
a scientific appraisal system for geological environmental quality and capacity.

[Key words] environmental geology; geological environment; protection of geological environment; prevention

and control of geological hazards
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