
Technical Report Documentation Page

1. REPORT No. 2. GOVERNMENT ACCESSION No. 3. RECIPIENT'S CATALOG No.

In-Situ Stress Determination At Great Depth By Means Of
Hydraulic Fracturing

4. TITLE AND SUBTITLE

June 1969
5. REPORT DATE

6. PERFORMING ORGANIZATION

Bezalel Haimson and Charles Fairhurst
7. AUTHOR(S)

8. PERFORMING ORGANIZATION REPORT No.

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT No.

11. CONTRACT OR GRANT No.

12. SPONSORING AGENCY NAME AND ADDRESS
13. TYPE OF REPORT & PERIOD COVERED

14. SPONSORING AGENCY CODE

To be presented at the Eleventh Symposium on Rock Mechanics June 16-19, 1969 Berkeley
15. SUPPLEMENTARY NOTES

This paper summarizes a theoretical and experimental investigation of the method hydraulic fracturing as a technique of stress
measurement in brittle, elastic, isotropic, porous and nonporous formations, Theoretically, a general relationship between fracture
initiation pressure and tectonic principal stresses is found by incorporating the additional stress field created in the case of fracturing
fluid penetration into the surrounding rock. It is asserted that if the axis of the vertical borehole is parallel to one of the principal in-
situ stresses, and if Kehle's model correctly represents the function of the packers, hydraulic fractures will initiate either vertically or
horizontally depending on the stress distribution at the borehole.
Laboratory tests on simulated boreholes show that the critical internal pressures necessary to induce fractures were a function of
the simulated in-situ stresses, as anticipated by the theoretical criteria for fracture initiation. All fractures were tensile ruptures,
oriented in either the vertical or the horizontal plane, depending on the external loading conditions and on the type of packers used.
When rubber packers were employed only vertical fractures were obtained. This result is significant in that additional information on
the horizontal principal in-situ stresses can thus be gained in some cases. All vertical fractures were perpendicular to the smaller
horizontal compressive load. The effect of hole size and pressurizing rate on hydraulic fracturing pressures was also determined.
In addition to the reported experimental results, recently published oil field tests also indicate a strong relationship between tectonic
stresses and hydraulic fracturing. In conclusion, the method appears capable of providing good approximations of in-situ stresses at
great depth.

16. ABSTRACT

17. KEYWORDS

48
18. No. OF PAGES:

http://www.dot.ca.gov/hq/research/researchreports/1969-1970/69-40.pdf
19. DRI WEBSITE LINK

This page was created to provide searchable keywords and abstract text for older scanned research reports.
November 2005, Division of Research and Innovation

69-40.pdf
20. FILE NAME



ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/

	E:\images\000006\00000698.tif
	image 1 of 48
	image 2 of 48
	image 3 of 48
	image 4 of 48
	image 5 of 48
	image 6 of 48
	image 7 of 48
	image 8 of 48
	image 9 of 48
	image 10 of 48
	image 11 of 48
	image 12 of 48
	image 13 of 48
	image 14 of 48
	image 15 of 48
	image 16 of 48
	image 17 of 48
	image 18 of 48
	image 19 of 48
	image 20 of 48
	image 21 of 48
	image 22 of 48
	image 23 of 48
	image 24 of 48
	image 25 of 48
	image 26 of 48
	image 27 of 48
	image 28 of 48
	image 29 of 48
	image 30 of 48
	image 31 of 48
	image 32 of 48
	image 33 of 48
	image 34 of 48
	image 35 of 48
	image 36 of 48
	image 37 of 48
	image 38 of 48
	image 39 of 48
	image 40 of 48
	image 41 of 48
	image 42 of 48
	image 43 of 48
	image 44 of 48
	image 45 of 48
	image 46 of 48
	image 47 of 48
	image 48 of 48




