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2.3 Soil for road construct|on
Application and specifications

Beneath bedding layers

Definition




What is a Pavement

m Pavement is a multi-layered structure
put as horizontal layers one above the
other, which distributes the vehicular
loads over a larger area

e

# Surface Course
E

3
Su bgrade m The subgrade, Topping, layer is
. defined as the final layer of sail,
Compacted subgrade = Topping = Subgrade which is suitable for placing a layer
of Subbase underneath.
m It has a thickness of 20 cm below the
subbase bottom
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Embankments

m Itis a natural or manufactured
material that is placed in layers
with specific thicknesses and
specifications to reach a level 20
cm below the elevation of the
subgrade layer

PAVEMENT
- QUARRIED ROCK
+15% CEMENT

Embankment
layers =

Base coarse

Subbase coarse
oy Sty |

ping laye

VARIABLE

Embankment




Beneath bedding layers

Function

Layers Functions

Function

m Embankment
¢ Flood Protection: Prevents the road
from being flooded.

«» Alignment Correction: Used to maintain
the desired road gradient.

% Improved Drainage: Ensures that water
flows away from the road, preventing
erosion

m Subgrade

%+ It acts as the foundation for the entire
pavement structure,

% Providing support and contributing to
load distribution.




Pavement Cross sections

ol

9
Tack Coat Seal Coat j Prime coat
Surface Course (25-50 mm) ]

|

Binder Course (50~100 mm)

Base Course (100300 mm)

Subbase Course (100-300 mm)

Compacted Subgrade (150-300 mm)

Natural Subgrade

* Surfacina

T

10

10




.~ Section Z-Y (East)— 92 mm HMA + 216 mm Subbase
. e !

P e

e, ? i

< R

&

+ 191 mm Aggregate Subgrade

facpubs.
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Cross-section of the pavement with layers of clay sand and asphalt.
Panoramic collage from several outdoor photos
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Beneath bedding layers

Materials

17
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Beneath bedding layers

Materials

m Insitu
soil
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Beneath bedding layers

Materials

m Layer of
selected
materials

19

Beneath bedding layers

Materials
m Rock Fill:

+»» Used when the soil
isn’t suitable or in
steep terrain.

20

20
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Beneath bedding layers

Materials

m Stabilized
subgrade

+* (geotextiles,
geogrids) are
sometimes used to
improve the
stability of the
embankment.

% Lime
% Asphalt
+» Cement

% https://www.youtu
be.com/watch?app
=desktop&v=IMUd
D6VGXKA
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Beneath bedding layers
Materials

22
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Jordanian specifications

Embankment
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pavEMENT
- QUARRIED ROCK
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VARIABLE
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Cut and Fill Sections

¢ Definition: Fill and cut sections refer
to the earthwork involved in road
construction.

* These terms describe how the
natural ground level is modified to
create a level roadway.

* Fill Section: Occurs when earth
or material is added to raise the
road above the natural ground
level.

e Cut Section: Occurs when earth
is excavated to lower the road
level into the natural ground.

1. What are Fill and Cut Sections in Road Construction?
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.-Sub Grade (Topping) 2 Facl s

Cut and Fill Sections B ki
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Topsoil removed

Natural

ground Compacted fill

/ Slash/Stump

Natural ground

28

£ ,’;J\Lﬂl rl_)i‘ s ol —
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Cut and Fill Sections

s Original ground level
Thee. Finished road level

~§
.ﬁ
-

Cutting e Pavement layers Formation level
__ __ _lmproved A _____2 A
-— subgrade layers

In-situ subgrade e ——
Roadbed —/ \

Subgrade

29
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Cut typical cross section
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Subbase coarse

i Subgrade\Topping layer §

Embankment
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Embankment

lavare

To{) P n~y WL

Asphalt layer

pavewmeNT
- QUARRIED ROCK
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layers

e
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¥ 1.5% CEMIENT

Embankment

Subbase coarse

= = papes
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Jordanian National
Building Council

THE HASHEMITE

KINGDOM OF JORDAN

SPECIFICATIONS
FOR HIGHWAY AND
BRIDGE CONSTRUCTION

Volume (1)

PART (2) :EarthWorks
PART (3) :Sub-base & Base Courses
PART (4) :Bituminous Construction

2008
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Jordanian Specifications

Soil suitable for Topping\Subgrade

m Topping shall consist of selected

borrow material having PAVEMENT
- QUARRIED ROCK

» a 4-day soaked CBR of not less than 25% when tested +1.5% CEMENT

in accordance with AASHTO T 193 when compacted at
100% of modified proctor AASHTO (T-180-D)

» Having a maximum P.l. of 12%. ot Ll
»Gradation shall be reasonably smooth without gap
. Embankment
grading.
) ) . layers =
<% All topping material shall pass 75 mm sieve
% not more than 18% shall pass 0.075 mm (No. 200)
sieve.
VARIABLE
37
37
Jordanian Specifications
Soil suitable for Embankment
m Material specified in Table 2.1 Wl

+15% CEMENT

Subbase coarse

| Subgrade\Topping |
o Y S PITY e P2

m or next slide
TABLE 21

Embankment
layers

- Soil Suitsble for Embankment

Maximum density not less than 1.7 (T-180D)
Organlc mg{{er not more than 5% (T-267) -
No use of A-6, A-7 soil (AASHTO M-145)

Maximum size not more than 2/3 of the layer thickness

No use of high to medium expansive soil

C.B.R. should not be less than 8% (AASHTO T-183)

38

38

18



Jordanian Specifications

Soil suitable for Embankment
m Material specified in Table 2.1

M Orin the A-1, A-2-4, A-2-5 or A-3 "when confined" groups as in
AASHTO M145 shall be used when available except for rock fill
embankments.

m |f material of this character is not available,
¢ then materials from A-2-6, A-2-7, A-4, A-5 groups (AASHTO M145)
+» or that specified under 'Special Specifications' may be used provided it complies with Table 2.1;

+»» however, special attention should be given to the design and construction.

m Materials classified as A-6 or A-7 shall not be used.

39

39

Jordanian Specifications
Soil suitable for Embankment

m The 600 mm depth of ORRRR
embankment immediately PAVEMENT Base coarse
. - QUARRIED ROCK :
below the topping layer shall +15% CEMENT ‘
Subbase coarse :

consist of material having a .

% 4-day soaked CBR of at least 15% when
tested in accordance with AASHTO T-193

< Pl not more than 15.

— o =gl ia

Subgrade\Topping layer

Embankment

>If not, rock fill. If rock fill material is used for layers ——

the bottom 400 mm, then those requirements
shall apply to the top 200 mm.

VARIABLE

40

40
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Jordanian Specifications
Soil suitable for Embankment

m In areas subject to flooding and prolonged inundation of the

embankment, such as at bridge and culvert sites, the material used
in embankment are

+* Rock

< A-1-a

<+ A-1-b

< A-2-4

41
41

Jordanian Specifications
Rockfill suitable for Embankment

TABLE 2.2

Rock Fill Suitable for Embankment

Size 25% lorger than 30 am

'Size 50% larger than 7.5 cm

Bulk specific gravity not less than 2.25

Water absorption not more than 6%

Testing by

a)) plate bearing ;.egt

b surveying metho

6 - Filling matgrialf should not be A-6 , A-7 soil (AASHTO M-145)

on b L3 B3 -
'R T T B

42
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Beneath bedding layers

Layers Placement
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Beneath bedding layers

Real Projects

53

53

Subgrade Layer
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Layer Distress

Overview

62

62
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Types of Distress in Subgrade al subarade: Rutting

Settlement\rutting

* Definition: Settlement occurs when
the subgrade experiences
compression or compaction over
time, causing uneven surfaces.

original

/ profile

weak subgrade or underlying layer

subgrade
deformation

* Cause:

- Poor compaction
* excessive loads
* weak soils.

64

64

Types of Distress in Subgrade and Embankments

Heaving

* Definition: Heaving is the upward BELOW FREEZING AIR
TEMPRATURES

movement of the subgrade, caused
by expansive soils or frost action.

UPWARD MOVEMENT
OF HEAVE

* Cause:
: y T
> Moisture variation, X ‘ B R
» Expansive clay soil - -b -
- AN g
> Frost heave. e FROZEN SUBGRADE

PUSH UPWARD |

T

UNFROZEN SUBGRADE

L
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Types of Distress in Subgrade and Embankments

Erosion

* Definition: Erosion occurs
when soil is washed away
by water, causing loss of
support for the road.

* Cause:
* Inadequate drainage
* heavy rainfall.

66

66

Types of Distress in Subgrade and Embankments

Slope Failure (Embankment)

* Slope failure refers to the collapse
or sliding of the embankment slope
due to loss of soil stability.

* Cause:

* Water infiltration,
* overloading,
* poor slope design.
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