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Experimental study on hydraulic fracture of gravelly soil core
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Abstract: The hydraulic fracture tests on two kinds of graded gravelly soils are carried out by using the improved triaxial
apparatus. For the hydraulic fracture pressures on the gravelly soils, the soil properties and confining pressure are the key
influence factors. The hydraulic failure mode of gravelly soils is always shown as breakdown. The flow capacity in the tests
decreases with the increase of the confining pressure, consolidation ratio and injection pressure rate. The hydraulic fracture
pressure increases with the fine particle content of the gravelly soils because of the self-cohesiveness. However, the effect on
the fracture pressure with the increasing confining pressure is similar for different graded gravelly soils. The consolidation ratio
or axial stress has the slight effect on the fracture pressures, and so does the hydraulic pressure rate.
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Table 1 Natural and test gradations

P TR T 8 %

P Te0 40 20 10 5 2 1 05 02500750005
mm mm mm mnm mm mm mm mm mm mm mm

# ?i’,jid% 100.0 93.6 82.2 72.3 63.6 57.5 54.2 50.6 45.8 244 10.2
1 R4S

R 100.0 80.6 63.6 57.5 54.2 50.6 45.8 244 10.2

T
2 R
TRIG e 100.0 72.2 45.0 41.1 38.4 35.7 324 174 8.0

100.0 79.4 55.3 50.1 45.0 41.1 38.4 35.7 32.4 174 8.0

X 1 R R T B SRS, ek
3 42N 152 mm, BALARRT RS2 Th N 2687.9 kI/m’,
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Table 2 Results of compaction tests and test densities
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/(g-em ) /%  N(gem?)
1 PRI 2.28 5.7 2.23
2 TFa%IRIG gL 2.29 52 2.24
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Fig. 1 Schematic diagram of triaxial instrument
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Table 3 Hydraulic fracture pressures

B4 e MUE il 2
£/ HED P WRE B WRES A
/kPa /(kPa'min ') Ji/kPa o, /kPa o,
1.0 25 337 112 315 1.05
1.0 50 357 119 321 1.07
1.0 100 350 117 313 1.04
1.5 25 352 117 336 1.12
300 1.5 50 332 111 310 1.03
1.5 100 343 114 332 1.11
3.0 25 372 124 321 1.07
3.0 50 347 116 343 1.14
3.0 100 358 119 332 1.11
1.0 25 634 1.06 613 1.02
1.0 50 641  1.07 605 1.01
1.0 100 663 1.11 614 1.02
1.5 25 654 1.09 627 1.04
600 1.5 50 725 121 605 1.01
1.5 100 647 1.08 615 1.03
3.0 25 696 1.16 618 1.03
3.0 50 665 1.11 609 1.02
3.0 100 681 114 660 1.10
1.0 25 911 1.01 889 0.99
1.0 50 925  1.03 892 0.99
1.0 100 918 1.02 883 0.98
1.5 25 925  1.03 906 1.01
900 1.5 50 918 1.02 901 1.00
1.5 100 955 1.06 900 1.00
3.0 25 957 1.06 909 1.01
3.0 50 943 1.05 902 1.00
3.0 100 971  1.08 929 1.03
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Fig. 3 Sample after hydraulic fracture tests
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Fig. 4 Change of flow capacity with injection pressure under

consolidation ratio of 1
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Fig. 5 Change of flow capacity with injection pressure under

confining pressure of 600 kPa
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Fig. 6 Change of fracture pressure with confining pressure
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Fig. 7 Change of P,/o, with consolidation ratio
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Fig. 8 Change of P,/oc, with injection pressure rate
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