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Types of Earth Retaining Walls

I- Permanent Walls

— |lI- Temporary Walls ......

I- Permanent Walls

1- Gravity Wall
2- Semi-gravity wall
3- Cantilever wall

4- Counterfort wall

— 5- Sheet pile wall & Braced cuts
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Design of Retaining Wall

1- External Stability
2- Internal Stability
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1. External Stability

1- Sliding

2- Overturning
3- Settlement
4- Overall Failure
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|. External Stability Resisting Force _ Fg
1- Sliding

Factor of Safety Against Sliding = Driving Force  Fo

Fo= P, Fr = P, + Friction
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Using Key at the Base to Improve Sliding Resistance

Extent of the Passive
Pressure

Friction Surface of along the Base



|. External Stability e
2- Overturning Factor of Safety Against Sliding = esisting Moment Mg

Driving Moment ~ Mp

Resisting Moment

Driving Moment B
0 | i g‘;y “ r
S AN 'n .f*,

Moment About o Mp= P, .V, Mg = Poy,+ Wya, + W, a, +W, a; +W, a,
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|. External Stability
3- Check for Base Pressure

Unit Width
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Qa
3- Check for Base Pressure Factor of Safety Against Bearing Capacity Failure = - S

Unit Width

Possible
Base }l\?ressure,

2V = sum of all vertical loads _ _ e= B X
>H = sum of all horizontal loads Mnet MZMR 2Mp 2

X = —net_ 2V M y o —ZV + E
R=y(ZV)? * (SH)2 =35y q= -t T =5 (1t 5




Retaining Wall Design

Internal Stability
By

Kamal Tawfiq, Ph.D., P.E.



Internal Stability

Section I-|

The earth pressure on the
stem will cause
moment at section |-|

Tension
zone

Moment,, = P, . arm « Earth Pressure

\, onthe stem =P,

b
"
s
b
by
5
h
b
b
o
-

\4




Internal Stability )

Section -1l

Tension

The bearing pressure on
9p zones

the footing will cause
moment at section II-1I

Moment, ,, = Force . arm

CImin

Force =Area abcd



Internal Stability

Section lI-11

The bearing eressure on Tensi
the stem will cause ension
moment at section Il - 1l Zones

Moment, ,, = Net Force . arm

Force
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n

Weight of the
soil in the
backfill area




