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Crack Chevron Notched Brazilian Disc (CCNBD)
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Picture from R. J. Fowell, C. Xu, and P. A. Dowd, “An update on the fracture toughness 
testing methods related to the cracked Chevron-notched Brazilian disk (CCNBD) specimen”. 



D’URSO Salvatore
Influence of the initial damage on fracture toughness and 

subcritical crack growth in a granite rock.

3

Sample Preparation

Cutting phase Thermal treatment:
• 100° C; 
• 200° C;
• 300° C;
• 400° C.

Sensors positioning:
• Strain gauges;
• CMOD sensor;
• AE recorders.
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Mode I Fracture Toughness

Three types of test have been performed in order to investigate the mechanical behaviour of the granite:

• Test under displacement control until failure, with the purpose of calculating the mode I fracture toughness;

• Test under force control by applying a constant ratio 𝐾!/𝐾!" until failure, with the aim of studying the creep 
behaviour and the subcritical crack growth on the 200°C thermally treated samples;

• Stress-stepping  creep tests  by applying an increasing ratio 𝐾!/𝐾!" until failure with the aim of studying the 
subcritical crack growth on all different thermally treated samples;
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Mode I Fracture Toughness

𝐾!" =
𝑃#$%
𝐵 𝑅

𝑌#&'∗

where, 

𝑃#$% is the maximum load at the failure;

𝑅 is the radius of the disc;

𝐵 is the thickness of the disc;

𝑌#&'∗ is the critical dimensionless stress intensity factor.
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Mode I Fracture Toughness (increasing load)

Sample
Thermal 
treatment

!"#$
[&']

)*+

[,!# "]
)*+/)*+,/0

[%]
G4 400° C 4.93 0.65 65.6
G9 300° C 6.13 0.77 77.7
G6 200° C 6.09 0.79 79.8
G7 100° C 7.01 0.88 88.9
G8 none 7.93 0.99 100
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Mode I Fracture Toughness (creep) of 𝟐𝟎𝟎° 𝑪 thermally treated samples

Sample !"	[%&' (] !"/!"+	[%]
Time -./ crack 

propagation [.]
G18 0.73 92 120
G10 0,69 87 230
G16 0,58 73 622
G12 0,54 68 700



D’URSO Salvatore
Influence of the initial damage on fracture toughness and 

subcritical crack growth in a granite rock.

8

Subcritical Crack Growth Parameters 𝑨 and 𝒏

From the Charles power-law

𝑣 = 𝐴
𝐾!
𝐾!"

'

where, 

𝑣 is the subcritical crack growth velocity;

𝐾! is the mode I stress intensity factor;

𝐾!" is the mode I fracture toughness;

𝐴 is the crack propagation velocity when 𝐾! = 𝐾!" ;

𝑛 is an index of the internal damage. 

Increasing internal damage
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Subcritical Crack Growth Parameters 𝑨 and 𝒏

𝑣 = 𝐴
𝐾!
𝐾!"

'
log 𝑣 = log 𝐴 + 𝑛𝑙𝑜𝑔

𝐾!
𝐾!"

Subcritical crack growth velocities calculated through the 
derivative of the crack mouth opening displacement (CMOD) 

Sample
Thermal 
treatment

!"/!"$

[%]

G18 200° C 92
G10 200° C 87
G16 200° C 73.5
G12 200° C 68

Subcritical crack 

growth velocity
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Stress-stepping creep tests 
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Influence of the initial damage on subcritical crack growth parameters 
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