


Earth Embankment
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Introduction :
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Earth Embankment is a massive quantity of Fill

that 1s constructed over foundation soil by
a compacted layers until reach the required height

we have to make side slopes to avoid
embankment breakdown
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@ In case of soil Improvement (preloading) before

construction in order to tmprove soil properities
such as decrease settlemendt.
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@ In Transportation Projects such as Roads
and Rairlways.

Embankment Geomelry :

top Width (w)

Foundation Sotl

Base Width (Bb)

Total Base Width (Bb)

® Embankment top width (W) :

Top width depends on Road width, traffic
requirements and sidewalk width.

@ Embankment Height (H) :

Height depends on Road level, Ground level,
and loads estimated over the embankmendt.

@ Embankment Side Slopes :

Side slope depends on Soil Properties (Y.,9,C),

Foundation soil Properties, Embankment height,
Loads on embankment and the total base width.




@ Embankment Base width (Bb) :
Base width depends on Top width, Heitght and
the side slope.

- ® Embankment total Base width (Ba) :

Total Base width depends on Base width,
Drainage system and the allowable width.

Properties of Embankment Soil :

@ It's prefered to use Cohesionless Soil (sand or

gravel) because of the big Settlement value
of the cohesive sotl.

@ It's prefered to use well graded Soil because of

the low settlement and high shear resistance
of the well graded cohesionless soil.

@ Embankment soil must be free of any organic
materials.

@ In case of using mixture of sand and gravel
we have to make compaction test to choose

the mixing ratio that achieve the highest
density of soil.

G It’'s allowed to use Boulders in embankment
soil which diameter mnot more than the layer
thickness.

® The water content (WC) is prefered to be less
than the optimum moisture content (0MC)

required, then we can add enough water in
‘site to reach the (OMC).




@If the (WC) increased over the (OMC) we hoave
to let the soil enough time in a fresh air
tll 2t get dry.

@) soft materials must be not more than 10-15%.

Design stages for Earth Embankment :

@ Pre—Design Stage :

@ Geological investigation of project area.
@ Topography Study of project area.

@ Weather Conditions study of project area.
@ Seismology study of project area.

G) Subsurface exploration using boreholes.

® Field tests of foundation soil.
@ Determination of loads on Embankment.

® Main Design Stage :

In this stage we have to study the properiies of
the selected soil of embankment as shown :

@ Properties of embankment materials :
Shear strength parameters (C , 9 ).
Compressibility (E , Mv ).

@ Copmaction characteristics from proctor test
we have to determine The Max Dry Density
( Yd max ), Optimum Moisture Content (OMC),

Field Dry Density ( Yd field) and the range of
water content for field compaction (Wel—Wc2).
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@ Embankment Side Slopes Stability
Two modes of Failure must be considered:

@ Toe Failure




@ Base Failure
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@ Embankment Settlement
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Embankment Settlement due to Foundation soil

settlement and embankment material settlement.




