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A Study on the Unstable Crack Growth of Concrete
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Abstract

This experimental research evaluated the length of crack extension with the measured complian-
ces as the mutual comparison factors instead of the method proposed in ASTM E561-80. And this
research measured the R-curves with the application to the concept of the strain energy release
rate that was formulated from the inelastic energy absorbed during the crack growth.

With the interpretation of R-curves, this research obtained the starting point of the unstable
crack growth, and compared the values of critical fracture toughness with each other, and then
examined the effects of variations of the maximum size of coarse aggregate and the thickness
of specimen on the values of the critical fracture toughness.
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23l 1. The size of specimens.
X 1. Type and number of specimen
\ Ty‘pe
Sort A B c
a/H 0.3 03 03
FEEA H R4 (mm) 25 15 15
P37 (kg/em?) 266.53 | 290,29 | 305.01
A 6 6 6

Type A, B; 150X 150 X600
Type C; 150X 75X 600
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E 2. The mixing table per unit volume
Type A

(mm) em | (kg) (W/C) (G/S) (k) (ke)
25 7 178 356 50 152 741 1093
Type B, C
FeA HohA+ | Stumpgr| UHTE | WA ST SR oy gy |2 bl M
(mm) (em) | (kg (ke) (W/C) (G/S) k@ | (kg
15 5 192 384 50 1.12 843 9202
: AT 27 19 3~59 2} o)E 7} HE-
; AARHo2HH wxPolE BAHES} BE 2
71dEE 7133t 1 we] complianced} whHE-aE
""""" Al 78 complianceE v)i1dle 7P FRE
& T, A 89131, o% ol ¥ compliancest FFYe]

—
——

1. load cell 2. spherical seat

3. loading plate 4. clip gage
5. knife edge 6. cantilever gage
7. bridge box 8. amplifier

9. X-Y recorder

3% 2. The schematic diagram of test apparatus.
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8l 3. The load-deflection curves of concrete A.

0.00 0.10 0.20 0.30 0.40 0.50 O0.60

400

3004

2004

0.00

Deflection (mm)

@ 5. The load-defiection

0.00

0.30 0.30 0.30 0.40 0.50 0.60
Defltion{mm)

Load (Kg)

0.00 0.10 0.20 0.30 0.40 0.50 0.60

Deflection (mm)

curves of concrete C.

Load (Kq)

28 4. The load-deflection curves of concrete B.
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38 7. K-Kg curves of concrete B.

E 3. The experimental results by R-curve analysis

N Aa | P P, | Po/Puux X100

E 4. The K, G, Jic values of specimen

Tyee | (cm) | em) | G | G %) Type | Kickg-cm ) | Gutkg/em) | Jutkg/cm)
A-1 85.71 0.030
A-1 4.5 55 708 550 78 0.085-0.098
A-2 45 6.5 760 655 86 A-2 107.05 0.047
-1 119.49 0.056
B-1 4.5 75 832 700 84 B 0.095.0.106
B-2 4.5 6.5 800 680 85 B-2 111.14 0.048
C-1 4.5 5.75 374 296 79 C-1 118.08 0.053
C-2 45 5.50 296 260 88 C-2 125.01 0.060
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38 8. K-Ks curves of concrete C.
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