
application      Segmental Retaining Wall
location      Metrolink, St. Louis, MO

product      Mirafi® Miragrids®, 500X, 600X, 140NL, & HP-Series 

job owner      Bi-State 
Development Agency  

engineer      S.T.V. Booker, 
Mark Harrison

contractor      Keely/Keller Joint Venture

Protective & Outdoor Fabrics

Aerospace Composites

Armour Composites

Geosynthetics

Industrial Fabrics

Synthetic Grass

TenCate develops and produces materials that

function to increase performance, reduce costs

and deliver measurable results by working with

our customers to provide advanced solutions.

THE CHALLENGE
The Bi-State Development Agency constructed

a light rail (the Metrolink) transportation system

to serve the St. Louis area.  The rail system con-

sists of 35 miles of track; a $339 million project

for the St. Clair County expansion.  The bulk of

the project was 42 Keystone Retaining Walls,

totalling 169,00 ft2.

THE DESIGN
The design of the walls required global stability
calculations, foundation analysis, seismic calcu-
lations, AASHTO design methods, and AREA
surcharge loadings.  Many walls had poor soils
below the walls.  In some cases the foundation
stabilization treatments extended to 4.57m (15ft)
below the base of the wall.

Many of the walls were anticipated to settle
significantly during and after construction due to
the weight of the new fill.  The MSE wall sys-
tem is well suited for settlement.  However, this
settlement posed a significant problem at loca-
tions where hard surfaces, such as box culverts,
meant that there would be differential settle-
ment that could break the blocks.

A design innovation to allow the settlement

without slowing construction or stressing the

blocks was to saw-cut a settlement joint at the

edge o the structure.  The blocks moved differ-

entially, but from a distance it did not detract

from the appearance of the wall.

The very soft foundations required improvement

to support the proposed retaining walls.  The

options were to over-excavate into the water

table or utilize high strength fabrics to provide

load support.  this particular location uses one

layer of Mirafi® 500X and one layer of HP-Series

to develop the strengths need for a safe design.  

Many of the retaining walls are located on a

slope and close to a creek which is composed of

soft soils.  The slope at the toe of the wall com-

bined with the soft soils and high surcharge

loading required that a global stability design

review several options to provide a safe struc-

ture.  A combination of lengthening the Mirafi®

geogrids and improving the foundation soils pro-

vided the most economical solution for the con-

tractor.

THE CONSTRUCTION
The construction cost was reduced by optimizing

the geogrid strengths and number of layers in

the design process, reviewing the foundation

options, and in some cases using high strength

geotextiles.  Mirafi® 500X and 600X are in the

parking lots to extend the pavement life.

Mirafi® HP fabrics stabilize soft wall founda-

tions.

Case Study

Filtration Separation Soil
Reinforcement

DrainageConfinement
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365 South Holland Drive
Pendergrass, GA 30567

Tel  800 685 9900
Tel  706 693 2226

Fax  706 693 4400
www.mirafi.com
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Mirafi® N-Series nonwovens are used in subsur-

face drains and under rip rap.  Miragrids® are

used to reinforce the retaining structures.

Miragrids® are an important component in con-

structing the Metrolink retaining walls.  The

walls are critical structures that support the rail

traffic, many of them as bridge approaches.

Several walls are +9m (30ft) tall.  Miragrid® 3XT

to 10XT was shipped to the jobsite in custom cut

lengths to speed construction.

THE PERFORMANCE
This project is a unique large project with diffi-

cult design requirements that utilize Mirafi®

products to meet the challenges.   Mirafi® prod-

ucts were instrumental in constructing this suc-

cessful, critical transportation project.

07.06

WARRANTY TenCate Geosynthetics North America assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser. TenCate Geosynthetics North

America disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or fitness for a particular purpose

or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as engineering advice. 

Mirafi® is a registered trademark of TenCate Geosynthetics North America.
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