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SPECIAL CONDITIONS 
IN EARTH PRESSURE 
CALCULATIONS-PART2

Lecture Five
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Lecture Outline

 Base stability

 Dealing with water pressure and drains



Base Stability Problem
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Credit : Dr Mostafa Mosaad



Factor of Safety
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Deep and Wide Excavations
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Winterkorn and Fang, 1991

Unit Weight 18 kN/m3

q 10 kPa
Su 30 kPa
H 10 m.
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FELA Omar Mahdi 2022

Deep and Wide Excavations

7

Unit Weight 18 kN/m3

q 10 kPa
Su 30 kPa
H 10 m.

• Strength Reduction analysis
• Average of using upper bound and lower bound 

elements

Bjerrum and Eide, 1956

Modified Terzaghi 
(Chang, 2000)

𝐵𝐵/𝐻𝐻 = 1.8

𝐵𝐵/𝐻𝐻 = 0.7



Application of limit analysis
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Chang (2000)

𝐹𝐹𝐹𝐹𝐹𝐹 = 𝐻𝐻𝑐𝑐𝑐𝑐/𝐻𝐻



Dealing with Water Pressure
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Considering irregular walls



Total vs effective stresses



Horizontal Drains



Vertical Drains



From Different Codes

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸



Thank you
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