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Pictures Removed

• Pictures have been removed that were used to 
make transitions or specific points during the 
presentation.

• For Further Information or discussion contact: 
hong.wang@halliburton.com;  phone 281-871- 
5927

mailto:hong.wang@halliburton.com
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Wellbore Strengthening Design Process
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Required Data for Wellbore Strengthening

• Wellbore geometry
• Rock mechanical properties
• Stress field
• Needed wellbore pressure containment
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Summary of the Data Documents for Geomechanical 
Modeling

• Well diagrams
• Formation Pressure, Mud weight, Frac Gradient Profile Plots
• Drilling, Mud and Mud Logging reports
• Logs

– Full Wave Sonic (Compressional & Shear)/other sonic logs
– Density/Neutron/GR/Caliper/Borehole image logs
– Formation pressure tests
– Other logs

• Region information 
– Basin study report/Seismic map/Fault map

• Other information
– Core test report
– Well testing, hydraulic fracturing report or water injection report
– LOT/Extended LOT
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Minimum Data Requirements for Wellbore 
Strengthening

• Young’s Modulus (E)
• Poisson’s Ratio (ν)
• Hole size
• Minimum Horizontal Stress (Sh )
• Needed Wellbore Pressure Containment
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Measuring E and ν
 

in the Lab
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Determine E and ν
 

from Electrical Logs
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νp – compressional velocity

νs – shear velocity

ρ

 

- density

The YM determined is a dynamic 
one. Empirical relationships are 
needed based on lab tests to convert 
it into a static one.
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Sv – Vertical stress (overburden)
SH – Maximum horizontal principal stress
Sh – Minimum horizontal principal stress
Po – Pore pressure

Po

Subterranean in-situ Stresses



Sh from Overburden Sv and Pore Pressure
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Sv from Integrating Density Logs
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Normal Compaction Trendlines for Pore Pressure 
Analysis

Resistivity Normal Compaction Trend Line
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GeoTap™ Formation Tester

Applications
• Formation pore pressure for fluid type, fluid 

contacts, and reservoir connectivity / 
isolation determination

• Formation/fluid mobility (permeability / 
viscosity) indicator

• Precise overbalance determination
• Improved well control and drilling safety
• Improved borehole stability
• Cost savings (rig time and wireline costs)
• Doubles as pressure-while-drilling tool
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Reservoir Description Tool - RDT

Halliburton RDT - Dual Probe Section
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Sh Obtained from LOT and PDA

LOT #1 Analysis

Pr
es

su
re

, p
si

(p
si

)

15
00

20
00

25
00

30
00

35
00

sqrt(dt)
1 2 3 4 5 6

dP/d[sqrt(dt)]

PsRad

Isip

Less Smoothing More Smoothing

Blessed
Pc 2755.351
Tc 6.905
EFFc 0.358523
Isip 4081.926
dPs 1326.575
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Log Based Geomechanical Modeling with PRIZM 
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Log Based Geomechanical Modeling
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ECD Predictions

OptiCem™ Software 

Wellbore simulation program 
for all cementing jobs
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Questions?
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