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BRITIS STANDARD

Cade of pracrice for

Strengthened/reinforced
soils and other fills
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T

BS 8006:1995 — Major features

Limit state code of practice

« Ultimate limit states - collapse
modes

Serviceability limit states -
deformation modes

Use of partial factors to generate
acceptable factors of safety

Design equations generated by
calibration procedures

Allows for all suitable reinforcement
types
Extensive use in many countries
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Coule of practice fur-

soils and other fills

CTTRT]

Strengthened/reinforced
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BS 8006:1995 — Subjects covered

Concepts and fundamental
principles
Materials
Design principles
Design of retaining walls
Design of slopes
Reinforced fill

+ Soil nailing
Design of embankments
Construction and maintenance
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+ A function of embankment weight and

SR Rireiston Ig;:c:’metry. and rate of application of

a) Foundation | s + Settlements occur due to consolidation
: of the soft, compressible foundation
+ Not just the magnitude of settlements
but also the rate

+ A function of embankment weight and
foundation soil geometry

Emba
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1. Basal reinforced embankments to enhance
embankment stability
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(a) Stage Construction

Geosynthetic separator
Embankment

Berm

Soft foundation

(b) Berm Construction

Embankment

Soft foundation

(c) Basal Reinforced Construction
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Analysis on embankment mode of failures
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Unreinfoced embankment : Reinforced embankment

+ For unreinforced embankment,
combination of vertical and

outward shear stresses
A *‘“"“*“*“J‘ decrease bearing capacity of
PR R N ) vV foundation

Similar ca ofir Similar case to rough ;
subject to o CEELTEL Tl - For reinforced embankment:

shear stress stress
1 * Reinforcement resists outward shear
stresses from embankment

* Reinforcement may impose inward
shear stresses on foundation which
increases bearing capacity of
foundation
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Embankment

Soft foundation

m.
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. 7Temporary reinforcement
application - 1 to 10 years
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BS 8006:1995

f) Strain in reinforcement

g) Overall stability
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Mode of slope failure
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Slip within
embankment
fill

Embankment

Reinforcement

Soft clay foundation
a) Local stability

wiiah 1 Hamswanaeiiogluavvesnuau

Embankment Reinforcement

©  Soft clay foundation

b) Rotational stability
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wiiad 2 mywanaeiailuisaladmourunuy
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Horizontal Embankment

movement

of fill \

-

Reinforcement

Soft clay foundation

c) Lateral sliding

Lateral Embankment

extrusion of
foundation

Reinforcement

= Soft clay foundation

d) Foundation extrusion
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Embankment Reinforcement

Soft clay foundation

Deep-seated“”‘---..,,.
rotation

e) Overall stability
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Embankment Reinforcement

Soft clay foundation

a) Reinforcement strain

Embankment

Reinforcement

w———
Soft clay foundation

b) Foundation settlement
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f) Strain in reinforcement
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Geotextile reinforcement, Settlement afte
T,s = 200 kNim consolidation
Very soft marine clay,
s, =6-10kPa
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Load Transfer Mechanism
Conventional piled embankments Geosynthetic reinf. piled embankments

+ Transfer of embankment loading to
piles through geosynthetic acting as
a tension membrane

+ Enables the size of pile caps to be

+ Embankment loading transferred
through piles down to firm foundation

+ Transfer of embankment loading to

piles through:
significantly reduced
- large pile caps to enable maximum
pile spacing Geosynthetic
- arching of soil between the edges tension niembvans

of pile caps

Load on the
bedrock

TENCATE
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Load Transfer Mechanism
Conventional piled embankments

+ For low embankment, minimal
arching occurs. A concrete slab is
used over whole area at base of
embankment

4+—— Low height
rdr embankment

Soft soil

4|+
4t
o[
4t
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Geosynthetic reinf. piled embankments

«——— Piles

Load on the
bedrock

* For low embankment, it eliminates the
use of concrete slab, because load
transfer mechanism does not solely
depend on arching of soil

Geosynthetic
tension membrane
effect

TENCATE

materials that make a difference

Load Transfer Mechanism

Conventional piled embankments

* Raking piles are required at the
edges of embankment to
counteract lateral thrust

Geosynthetic reinf. piled embankments

+ Geosynthetic counteracts the horizontal
thrust at the side of embankment through
tensile resistance. No raking piles are
required

Geosynthetic
tension membrane
effect

Raking
Piles

Load on the
bedrock

et
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Basal reinforced piled embankments - applications (1)

« Transition between non-piled and piled foundations

TENCATE
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Basal reinforced piled embankments — applications (2)

« Stringent post construction settlement criteria

oty o |

TENCATE
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Reinforcement layout to efficiently carry tensile loads

a) Bi-directional reinforcement layout

b) Uni-directional reinforcement layout

Embankment

Y2 TENCATE
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materials that make a difference

Schematic, Wat Nakorn-In piled embankments, Bangkok

Basal reinforced piled embankments constructed between piled
bridge structures and light-weight fill embankments

Geogrid
reinforcement Pavement

Grassed
Pavement / \ ide slopes
Basal \

geotextile
reinforcement

"IH.

Piles Concrete connecting
beam

Y2 TENCATE
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