 ﻣﺸﺨﺼﺎﺕ ﺩﻭﺭﻩ " " Rock Mechanics and Wellbore Stability .1ﺍﻫﻤﻴﺖ ﻭ ﺳﺮﻓﺼﻞ ﺩﻭﺭﻩ )ﻓﺎﺭﺳﻲ(
ﻣﻜﺎﻧﻴﻚ ﺳﻨﮓ ﻋﻠﻢ ﺗﻐﻴﻴﺮ ﺷﻜﻞ ﻭ ﺣﺎﻟﺖ ﺳﻨﮕﻬﺎ ﻭ ﺛﺒﺎﺕ ﻭ ﭘﺎﻳﺪﺍﺭﻱ ﺳﺎﺧﺘﺎﺭ ﺳﺎﺯﻧﺪﻫﺎﻱ ﺳﻨﮕﻲ ﻫﻤﭽﻮﻥ ﭼﺎﻩ ﻫﺎ ،ﻣﺨﺎﺯﻥ ﻭ ﺳﺎﺯﻧﺪﻫﺎﻱ
ﺯﻳﺮﺯﻣﻴﻨﻲ ﻣﻲ ﺑﺎﺷﺪ .ﺍﻳﻦ ﻋﻠﻢ ﻣﺒﺘﻨﻲ ﺑﺮ ﻣﻄﺎﻟﻌﺎﺕ ﺑﺮ ﺭﻭﻱ ﺧﻮﺍﺹ ﻣﻜﺎﻧﻴﻜﻲ ﺳﻨﮓ ﻭ ﻣﺪﻟﺴﺎﺯﻱ ﺗﻨﺶ ﺩﺭ ﺳﺎﺯﻧﺪﻫﺎﻱ ﺳﻨﮕﻲ ﺍﺳﺖ.
ﺍﻳﻦ ﺩﻭﺭﻩ ﭘﻨﺞ ﺭﻭﺯﻩ ﺑﺮﺍﻱ ﻣﻬﻨﺪﺳﻲ ﺣﻔﺎﺭﻱ ،ﺗﻜﻤﻴﻞ ﭼﺎﻩ ،ﺑﻬﺮﻩ ﺑﺮﺩﺍﺭﻱ ﻭ ﺗﻮﻟﻴﺪ ﻭ ﻫﻤﭽﻨﻴﻦ ﺯﻣﻴﻦ ﺷﻨﺎﺳﺎﻥ ﻭ ﻣﻬﻨﺪﺳﻴﻦ ﭘﮋﻭﻫﺶ ﻭ
ﺗﻮﺳﻌﻪ ﺷﺮﻛﺖ ﻫﺎﻱ ﻧﻔﺘﻲ ﻃﺮﺍﺣﻲ ﺷﺪﻩ ﺍﺳﺖ .ﺍﻳﻦ ﺩﻭﺭﻩ ﺑﻪ ﻃﻮﺭ ﺧﺎﺹ ﺑﻪ ﻣﺸﻜﻼﺗﻲ ﻛﻪ ﺑﻪ ﻃﻮﺭ ﻣﺴﺘﻘﻴﻢ ﻳﺎ ﻏﻴﺮ ﻣﺴﺘﻘﻴﻢ ﺑﻪ
ﻧﺎﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ ) (Wellbore Instabilityﻣﺮﺑﻮﻁ ﻣﻲ ﺷﻮﺩ ﻣﻲ ﭘﺮﺩﺍﺯﺩ .ﻫﺪﻑ ﺍﻳﻦ ﺩﻭﺭﻩ ﻓﺮﺍﻫﻢ ﺁﻭﺭﺩﻥ ﺍﻳﻦ ﺍﻣﻜﺎﻥ ﻭ ﺗﻮﺍﻧﺎﺋﻲ ﺑﺮﺍﻱ
ﺷﺮﻛﺖ ﻛﻨﻨﺪﮔﺎﻥ ﺍﺳﺖ ﻛﻪ ﺑﺘﻮﺍﻧﻨﺪ ﺑﺮ ﺍﺳﺎﺱ ﺩﺍﺩﻩ ﻫﺎﻱ ﺁﺯﻣﺎﻳﺸﮕﺎﻫﻲ ﻭ ﻣﻴﺪﺍﻧﻲ ﺩﺭ ﺧﺼﻮﺹ ﻣﺸﻜﻼﺕ ﻣﺮﺑﻮﻁ ﺑﻪ ﻧﺎﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ ﻭ
ﻣﺸﻜﻼﺗﻲ ﻫﻤﭽﻮﻥ ﺗﻮﻟﻴﺪ ﺷﻦ ) (Sand Productionﺗﺼﻤﻴﻢ ﻣﻨﺎﺳﺐ ﺍﺗﺨﺎﺫ ﻧﻤﺎﻳﻨﺪ.
ﺍﻳﻦ ﺩﻭﺭﻩ ﺑﺎ ﺁﻣﻮﺯﺵ ﻣﻔﺎﻫﻴﻢ ﺍﻭﻟﻴﻪ ﻭ ﭘﺎﻳﻪ ﺩﺭ ﺧﺼﻮﺹ ﺗﻐﻴﻴﺮ ﺷﻜﻞ ﻭ ﺭﻓﺘﺎﺭ ﻣﻜﺎﻧﻴﻜﻲ ﺳﻨﮓ ﺁﻏﺎﺯ ﺷﺪﻩ ﻭ ﺑﻪ ﺗﺪﺭﻳﺞ ﺑﺮ ﻣﺸﻜﻼﺕ ﺧﺎﺹ
ﻣﺮﺑﻮﻁ ﺑﻪ ﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ ﻣﻲ ﭘﺮﺩﺍﺯﺩ .ﺩﺭ ﭘﺎﻳﺎﻥ ﺑﻪ ﺑﺮﺭﺳﻲ ﭼﻨﺪﻳﻦ ﻧﻤﻮﻧﻪ ﻭ ﻣﻄﺎﻟﻌﻪ ﻋﻤﻠﻴﺎﺗﻲ ﺩﺭ ﺧﺼﻮﺹ ﺗﻌﻴﻴﻦ ﭼﮕﺎﻟﻲ ﮔﻞ ﺣﻔﺎﺭﻱ
ﺑﺮﺍﻱ ﻋﻤﻠﻴﺎﺕ ﺣﻔﺎﺭﻱ ﺍﻳﻤﻦ ﻭ ﻧﻴﺰ ﺷﺮﺍﻳﻂ ﻧﺎﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ ﻭ ﻧﻴﺰ ﺷﻜﺎﻓﺰﺍﺋﻲ ﻣﺼﻨﻮﻋﻲ ﭘﺮﺩﺍﺧﺘﻪ ﻣﻲ ﺷﻮﺩ.
ﺍﻳﻦ ﺩﻭﺭﻩ ﺑﻪ ﻃﻮﺭ ﺧﺎﺹ ﺑﻪ ﺑﺮﺭﺳﻲ ﻋﻨﺎﻭﻳﻦ ﺯﻳﺮ ﻣﻲ ﭘﺮﺩﺍﺯﺩ:
•

ﻣﻔﺎﻫﻴﻢ ﭘﺎﻳﻪ ﻭ ﻣﺪﻝ ﻫﺎﻱ ﺭﻓﺘﺎﺭ ﻣﻜﺎﻧﻴﻜﻲ ﺳﻨﮕﻬﺎ :ﻛﺸﺶ ،ﺍﻧﻌﻄﺎﻑ ،ﻓﺸﺎﺭ ﺣﻔﺮﻩ ،ﺗﻨﺶ ﻣﻮﺛﺮ ﻭporoelasticity

•

ﺭﻭﺵ ﻫﺎﻱ ﺁﺯﻣﺎﻳﺸﮕﺎﻫﻲ ﺗﻌﻴﻴﻦ ﺧﻮﺍﺹ ﺳﻨﮓ

•

ﺗﻌﻴﻴﻦ ﺗﻨﺶ ﺩﺭ ﺍﻃﺮﺍﻑ ﺩﻫﺎﻧﻪ ﭼﺎﻩ ﻭ ﭼﮕﻮﻧﮕﻲ ﺍﺭﺯﻳﺎﺑﻲ ﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ

•
•
•

ﻣﺪﻟﻬﺎﻱ ﺍﺳﺘﺤﻜﺎﻡ ﻭ ﺷﻜﺴﺖ ﺳﻨﮓMohr-Coulomb, Mises and Drucker-Prager:
ﻣﺪﻝ ﻫﺎ ﻭ ﺗﻜﻨﻴﻚ ﻫﺎﻱ ﺗﻌﻴﻴﻦ ﻭ ﺑﻪ ﻛﺎﺭ ﮔﻴﺮﻱ ﺩﺍﺩﻩ ﻫﺎﻱ ﺗﻨﺶ ﺯﻣﻴﻦ
ﺍﺛﺮﺍﺕ ﻓﺸﺎﺭ ﺳﺎﺯﻧﺪ ﻭ ﺧﻮﺍﺹ ﮔﻞ ﺑﺮ ﭘﺎﻳﺪﺍﺭﻱ ﭼﺎﻩ

ﺍﺯ ﺁﻧﺠﺎﺋﻴﻜﻪ ﻣﺪﺭﺱ ﺩﻭﺭﻩ ﺩﺍﺭﺍﻱ ﺗﺤﺼﻴﻼﺕ ﻋﺎﻟﻴﻪ ﺩﺭ ﺍﻳﻦ ﺧﺼﻮﺹ ﺍﺳﺖ ﻭ ﺳﺎﻟﻴﺎﻥ ﺳﺎﻝ ﺩﺭ ﺍﻳﻦ ﺯﻣﻴﻨﻪ ﺑﻪ ﺗﺤﻘﻴﻘﺎﺕ ﺻﻨﻌﺘﻲ ﭘﺮﺩﺍﺧﺘﻪ
ﺍﺳﺖ ،ﺩﺭ ﻛﻠﻴﻪ ﺳﺮﻓﺼﻠﻬﺎ ،ﻣﻄﺎﻟﺐ ﺑﺎ ﺩﻳﺪﻱ ﻋﻤﻠﻲ ﺍﺭﺍﺋﻪ ﺧﻮﺍﻫﺪ ﺷﺪ.
ﻫﻤﭽﻨﻴﻦ ﺷﺮﻛﺖ ﻛﻨﻨﺪﮔﺎﻥ ﺩﺭ ﺍﻳﻦ ﺩﻭﺭﻩ ﻣﻘﺎﻻﺕ ﻋﻠﻤﻲ ﻣﺮﺗﺒﻂ ﻭ ﻧﻴﺰ ﻧﺮﻡ ﺍﻓﺰﺍﺭ ﺑﺮﺍﻱ ﻣﺤﺎﺳﺒﺎﺕ ﭘﺎﻳﻪ ﺍﻱ ﺗﻨﺸﻬﺎﻱ ﺩﻫﺎﻧﻪ ﭼﺎﻩ ﻭ
ﻣﺤﺎﺳﺒﺎﺕ ﭘﺎﻳﺪﺍﺭﻱ ﺭﺍ ﺩﺭﻳﺎﻓﺖ ﺧﻮﺍﻫﻨﺪ ﻛﺮﺩ.

(Course Content and Description)  ﺳﺮ ﻓﺼﻞ ﺍﻧﮕﻠﻴﺴﻲ ﺩﻭﺭﻩ.2
Rock Mechanics is the science of deformation of rocks and stability of structures in rock
formations such as wellbores and underground mines and storage caverns. It is based on the
study of the mechanical properties of rocks and modelling the stress fields in rock formations.
This 5-day course is designed for drilling, completion and production engineers as well as
exploration geologists and research and development staff of oil companies. It covers the
problems related directly or indirectly to the wellbore instability. The goal is to provide to the
participants the ability to a rough assessment of wellbore stability on the basis of relevant
field and laboratory testing data and to decide when the wellbore instability or sand
production risks warrant a dedicated investigation.
The course begins with the basic concepts of deformation and mechanical behaviour of rocks
and gradually focuses on the specific problem of borehole stability. It ends by case-studies of
determination of the mud density allowing to safely operate and the conditions of wellbore
breakout and hydraulic fracturing.
The course covers the following topics:
•
•
•
•
•
•

Basic concepts and models of mechanical behaviour of rocks: elasticity, plasticity,
pore pressure, effective stress and poroelasticity.
Models of rocks strength and failure: Mohr-Coulomb, Mises and Drucker-Prager
criteria
Methods and techniques of laboratory testing to determine rock properties
Models and techniques to obtain and apply earth stress data
Determination of stress fields around boreholes and how to assess the wellbore
stability
Effects of formation pressure and mud properties on wellbore stability

The participants will receive a detailed course manual including all presented material, up-todate reference lists on the topics covered in the course and an Excel program for basic
borehole stress and stability calculations.

