


Mechanically Stabilized Eart




Y

Mechanically Stabilized Earth (MSE)

» Mechanically stabilized ( AT
~ earth walls and slopes & < B N
are constructed with
“reinforced soll” and
consist of horizontal
soil reinforcing
elements including
such things as steel
strips, steel or polymeric
grids, and geotextile
sheets and a facing to
prevent erosion.
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;. Mechanically Stabilized Earth
 (MSE)
* Placement of horizontal

reinforcing elements of this p— i
type significantly S
strengthens the soil and = E =3
allows construction of very I [
steep slopes. Even I
vertical walls can be L
constructed without support] & §& H

from a massive structural

‘system at the face.
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Mechanically Stabilized Earth
an old experience
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Clay reinforcement with
straw
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| Mechanically Stabilized Earth:
i an old experience

1970 : Rouen, France
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Mechanically Stabilized Slope

Abutment
Center for Potential Surcharge
|

Geosynthetic Rotational Failure Plane

Reinforcement

Failure
Plane



Mirafi Road Show




« Laguna Beach Area, CA
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How Steep Can a MSE Slope Go*

« > 70 deg. ISTaEeaining wall
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Doesn’'t matter what the face is!
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TENSILE OVERSTRESS
(A) Internal Stability

- -

SLIDING OVERTURNING BEARING CAPACITY

(B) External Stability
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Typical MSE Wall

DESIGNED REINFORCEMENT LAYOUT:

SCALE:
02 46 2 10[f]



Abutment s wadth, bt = 4. 1U at distance from back of wall, of = U.06 [ft]

Footing's dimension: height, ' = 494, width, b= 066, and thickness, t = 1.64 [ft].
Ditmensions of bridge bearing plate: height, fh= 033, width, fir = 1.64 [f1].
OTHER EXTERMAL LOATE)

[2] WVertical Dead Load, Poe-d = 3425 9 and Vertical Live Load, Pv-1= 34259 [Ibt]. (Total of 6551.9 [Ihi] )
The distance from back of the wall i3 3.3 [fi].

DESIGNED REINFORCEMENT LAYOUT:

Typical MSE Bridge
S] Abutment

SCALE:

0246 8 10[f]
= = —m——m
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eca al design.

*Geolextile comprised of
high tenacity polyester
fibers.
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Polypropylene Geotextiles

m Loading

\
_ong-Term
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Geogrids

p
t
k e High Strength Polyester Coated Geogrid or
HDPE Uniaxial grids for Long-Term Projects
a * Polypropylene Biaxial for Short-Term Loading
’
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Woven into Grid or Solid attern
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+ Based on NCMA or AASHTO standard

/RFlD X RFcr X RFp

LTDS = 40% of Wide Width Tensile Strength (PET)
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Wiecl2"Wiciin Tensile Signejiee

Measures the™
strength of the geogrid =<

*Tested per ASTM D 66
(8” specimen Size )
*Reported’in force / unit of measure
(i.€ /m)
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All polyester JEOUNESIIEREIZNY:
have the same creep resiStajice

*Polyester is much less susceptivie
to creep than polypropyleiseyer
polyethylene geogiids:

"RF . is typically between 1.51 to

1.75.depending'on polyester geogrid
.mﬁlufacture

1.6 typical




*p‘ Testing

MIRAGRID 3XT GEOGRID (WARP DHRECTION)

otal strain to
4 S than 10%
2ars

)

=

ERAIN

TOTAL S
= ;

Set at percentage of
the ultimate strength
and record changes
In strain level (creep
20 strain rate). 62.5% of
oo b ) il el el )l ultimate wide width

1E-03 1E-02 1E-01 L+ LE+01 TE+)2 1E+13 E+ii4 1[E+0s
LOG TIME (hour)




Analysis of Different High Strength Geosynthetics
- Creep comparison of HDPE and Polyester geogrids for Long Term Design Strength

-y

Strain % lhr 1d 1yr TooT
30 |
Polyethylene Polypropylene
20 | Polyamid 75 KN/m [
10 |

quyester

1 2 3 4 5 6 7
Log time (s)

Creep at 60% load

o5 KN/m |

HDPE Polyester
reinforcement reinforcement

Long term design strength (LTDS)

. Ultimate tensile strength

= Ult. Tensile strength / (fS ;een:fSmar Seny: Sdamage)
. Long term design strength
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_~sMost geogrid companies will

geogrid, the lower the resise
report LTDS for three soil types

In general, the lighter thé
to installation damag
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Durability Research (FHWA)
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2sistance of the polyester S tQ
pH range
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eI WAIESIHY (FHWA )

S

— e rage Reduction Factors, RFD, from Testing High-Srength PET
i =FHWA Indusiry GuidsBnes for PET in fie Absencs of Product-Specific Testing
-y =Mzx Reducfon Faciors, RFD, from Testing PP & PE and FHWAIndustry Gudelines for FP & PP

4

NHI Limits
— ,T on Soil pH

|

1.2 13
Durability Reduction Factor, RFD
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2 calculation, Miragrid 5XT in sand
1sile Strength = 43€




Geosynthetic
Property * Test Method Unit | Polypropylene HDPE Polyester

Ultimate Tensile Ibs./ft.

Strength GRI GG1 (kN/m) |  5,775(84.3) 2 657(38 8) | 1 848(27 7)
Creep Reduction

Factor ASTM D5262

Biological/Chemic
al Reduction FHWA
Installation
Damage Reduction | ASTM D5818 1.05

Long Term
Allowable Design Ibs./ft.
Load GRI GG4 (kN/m) 1,000(15) 1,000(15) 1,000(15)
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MSE Retaining Walls

Aclvzrizices
— AestietiCs
« MSE Walls can sesouiltwithsmaiit
— Performance
« MSE Walls aie 'fJ_‘-‘ nle systems't
— Economiss®
< O f‘:f he best values in earth retaining wall systems

testypes of facing

at.can tolerate movement
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:%‘echanical |
- Earth Wa

Retaining Wall Costs

800 P
3 P
% £o0 - _a (Geosynthetic)
= 200 — MSE (Metal)
=
— 300 —
S 200 ~— —— +GraVity Walls
S
@)

O | |

0 5 10 15

) Source: GRI Report #20
Height of Wall (meters) P
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3 Main Types of MS
Abutment Walls
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 TraditionelgdFeiric Fac&wood formed).
y{ Ket Faced (Baskets left.in place).
" Segmental'Block Walls




““Traditional Woo

Fabric Wrapped Face
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Facing Options
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Welded Wire asket Brie
Abutment




 Vegetated wall

- At

TOPSOIL TO EDGE OF
UPPER BASKET FACING

WRE MESH\O
BASKET FACING X

MRAVESHGR i







Welded Wire Basket Face
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gmental Bloc
Walls/Abutments

surcharge

LU LT LD L] I

Mirafi filtration / S
; excavation line
e & compacted native ’L/
fill ‘_>
HENEEEEEN NN EEEEEEEEE f
Mirafi geosynthetic !
reinforcement .ff

' Compacted

H drainage fill
: lll TI EEN ENEEEEEEEEEENEEEEEEEEEEEEEN

I l /

Blanket draj A
Th="=" " Mirafi prefabricated

ATl E drainage composite
Collection pipe

«— embedment length 4"
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Installation Issues

No reinforcement Wrong orientation!
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Installation Issues




Incorrect drainage




Installation Issues
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GEOTEXTILE WHRAF WALL FACE

TLOD

ARMTEC EE 1400
ROLLED PARARLLEL TO

HALL FRCE

£ 500
L]

BARRIER ANCHOR SYSTEM (AS REQUIRED)
? ! ? r ROADWARY

-
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J.'—HIH. 100 wm EQIL OOVER(TYP.)

|

—-l‘E:EI mm HORIZONTAL EMEEIMENT (TYP.)

INTERMEDIATE REINFORCEMENT :

g0 [ — — — — —™ —
TOP QOF CRIGINAL GROUND - — —_
: |l S ——
— == 1= ==t Cacn _l T —1 1=
*— 1to0
[TYe. |
#—— 5ol (TYR.) ———

ALL DIMENSIONE IN mm

———————— E0lD

(TYE.)

7.5 m HIGH SECTION

ARMTEC HE 1400 (TYP.])
ROLLED PERFEMDICULAR
TO WALL FACE WITH 0.5 m

_‘_,_,f"'_?a.cn WRAF RND 1.5 m
EMEEDMENT INTO HEXT LIFT

FRIMARY EREINFORCEHMENT

1500 mm EETBACE
FROM FACE (3 LAYERE)
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G-ab'u:;n Wall at hridge abutment. Fabric L':rraf::péd wall in background.




- Metrolink - St. Lou
 Keystone with Mirafi Miragrid Geo

e 30" Max Height
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Case Histories

Project: Airport Acces
Road

‘Location: Missourl, USA



CalTrans ,

PGR Wall " “if‘f; |
= TaII"..w-f"_ 3

Location:

5/805
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Highest 1:1 mse slop

242’ high ‘
Extension of Runway 5 at Yeager
Airportin

Charleston, WV
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See your Mirafitee esen'f(&/e, or contact us:
38¢795-0808 or



http://www.mirafi.com/
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