
Chapter 7: 
Lateral Earth 

Pressure 



Variation of Lateral Earth Pressure 



Lateral Earth Pressure at Rest 

stress normal effective
friction of angle effective

cohesion
tan

'

'

'

'''

=

=

=

+=

σ

φ

φσ

c
cs

pressurerest -at oft coefficienK
pressure poreu

pressure lateral    

stress subsurface al    vertic

0

'
00h

'
0

=
=

+=

+=

uK
zq

σσ

γσ

( ) clay) lidated(overconso     sin-1K

clay) edconsolidat(normally       sin1
'sin

'
0

'
0

φ

φ

φ
OCR

K

=

−≈

2
000

210

2
1 HKqHKP

PPP

γ+=

+=



( ) 2
2

2
2

'
0210

2
10100

543210

2
1

2
1

2
1 HHKHHqKHKqHKP

AAAAAP

wγγγγ +++++=

++++=

Lateral Earth Pressure at Rest 



Practice Problem # 1 
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Rankine Active Earth Pressure 
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Generalized Case for Rankine Active Pressure 
(Granular Backfill) 
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Generalized Case for Rankine Active Pressure 
(Granular Backfill with vertical back face) 
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Generalized Case for Rankine Active Pressure 
(Granular Backfill with vertical back face) 



Generalized Case for Rankine Active Pressure 
(Granular Backfill with vertical back face) 



Generalized Case for Rankine Active Pressure 
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Practice Problem #2 
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Coulomb’s Active Earth Pressure 
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Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 



Coulomb’s Active Earth Pressure 
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Lateral Earth Pressure due to Surcharge 
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Active Earth Pressure for Earthquake Conditions 
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Active Earth Pressure for Earthquake Conditions 
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Active Earth Pressure for Earthquake Conditions 



Practice Problem # 3 
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Active Pressure for Wall Rotation about the top: Braced Cut 
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Active Pressure for Wall Rotation about the top: Braced Cut 



Active Earth Pressure for Translation of Retaining Wall – Granular Backfill 
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Rankine Passive Earth Pressure 
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Rankine Passive Earth Pressure: Vertical backfill and inclined backfill 
(a) Granular Soil (c’=0) 

'22

'22

2

'

coscoscos
coscoscos

cos

2
1

φαα

φαα
α

γ

γσ

−−

−+
=

=

=

p

pp

pp

K

KHP

zK

Rankine Passive Earth Pressure: Vertical backfill and inclined backfill 
(a) Granular Soil (c’=0) 



Rankine Passive Earth Pressure: Vertical backfill and inclined backfill 
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Coulomb’s Passive Earth Pressure 
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Passive Pressure solutions by Shields & Tolunay (1973) 
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Solution by Method of Triangular Slices (Zhu & Qian, 2000) 

( )

( )

'
' , ,' offunction  a isch factor whion modificatiR

0' and ,' , of egiven valu afor  p

' ,' , of egiven valu afor t coefficien pressure-earth passive

0

0

'

'

φ
δθφ

δφθ

φδθ

δ

δ

=

==

=

=

=

=

KK
K

RKK

p

p

pp



Solution by Method of Triangular Slices (Zhu & Qian, 2000) 



Solution by Method of Triangular Slices (Zhu & Qian, 2000) 



Passive Pressure under Earthquake Conditions 

( )

( )  wall thetodirection  normal in thet coefficien pressure-earth passive

2005) Choudhury, & Rao (Subba           
cos

1
2
1

'
2

=





=

ep

eppe

K

KHP

γ

γ δ
γ



Practice Problem # 4 
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