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10  Tip asymptote

11 Semi-infinite fluid-driven crack
12 Asymptotic self-similar solution
13 Large toughness

14 Square-root asymptote

15  Logarithmic singularity
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1 Self-similar solution

2 Khristianovic and Zheltov; Geertsma and de Klerk (KGD
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Square-root tip asymptote

Propagation condition

Stress intensity factor

Similarity variable

Crack inlet

Zero toughness
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Fig. 1. Sketch of a plane-strain fluid-driven fracture.
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3 Lubrication approximation
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1 Linear elastic fracture mechanics (LEFM)
2 Process zone
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Table 1. Quantities corresponding to toughness, viscosity and inertia scalings
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Table 3. Numerical values of coefficients of the 0( M’”,R”) terms (m,n - {0, 1,...,5} ) in the expansion [Eq. (21)] of net

pressure II; . attheinlet.
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Fig. 15. Comparison of normalized opening, Q , considering the effect of interaction between viscosity and inertia parameters
(this study) and without interaction effect[8].

S5 S5 Sirebrt 1 g al oot 3 ams o i 1, DD osme st eliie (Sl e GRal5H sl plss 5 28,5 L
aslonds Lo)| (el ho b plp aba ol o (bl lie) U el S K0 Dl 45055 on | S5 Jsb alS
2 oSl sladslan gy Jo b slo o5 ol el Asmlone ity 20l Q=90 ot ulie Fabl 3,90 55l
ol elons pesd onispdol Lazél sy 5 ends eliie cdle gle py ko adie gb py ada Yo BV gl S

£Ao



FAF 1 PR domio ¥R Lo o 0)led DY 0,95 e1usS ppol (o (suokigee dy

0z
M=005 L H=0 . - Moons  R0E
-
il -
11 Withonr Crass Do [Garogesh, 20081 — - - -
iy

Nl

-1 015

Wit D derme (18] [Hhis S ]

M=l H=nz

M=ol ®=0.1

—_— vl

] 1% 10

£

3 (S ol 1 e 9 (B () wilo g (59515 saguiwl B (e S pol 51 (38,5 Sl po LT e S Y3 1o Jlow (Al 5LAS aunylie NP S
LA o(MR) Jgl 4 o

Fig. 16. Comparison of net fluid pressure, I, considering the interaction effect between the viscosity and inertia parameters
(this study) and without interaction term[8].
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Fig. 17. Zero- to the fifth-order terms of normalized opening, Q , for zero- inertia
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Fig. 18. Zero- to the fifth-order terms of normalized opening, Q , forzero- viscosity
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Fig. 20. Third order cross terms of normalized opening, {2 in expansion solution.
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