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Design of Soft Soil Stabilization with Tenax Geogrids

1. Bearing Capacity of Soft Subgrade
According to Rodin’s research, before a complete failure of soft soil subgrade occurs, loca
over-gressng in shear takes place and results in punching shear falure or locd shear falurein

the soil. The bearing capacity of the subgrade under such conditions is low and can be
quantified by

q, =P, @

where g, is the undrained shear strength of the subgrade. An empiricd reation between CBR
vaue and the undrained shear strength can be used if subgrade CBR vaueis provided

¢, =30*CBR (kPa) 2

When localized shear falure of the subgrade can be prevented (i.e., a generd shear failure can
be reached), the bearing capacity of the subgrade can be increased to

q, = 6.2, 3)
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Tenax geogrids have high tensle srength, high tensile modulus and great soil interlocking
capacity. Large scale pull-out testing demondtrated that Tenax geogrids retained great soil
interlocking capacity when the soil type changes from gravel to sand. Tedting and project
experience have proven that Tenax geogrids are capable of preventing locaized shear failure of
the soft subgrade. Tenax geogrid prevents loca movement of the materid through the
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mechanism of interlocking the fill materid in the aperture of the geogrid and dso by a separation
function (when Tenax multilayered geogrids are used) to a certain degree.
2. Typesof Dynamic Loading
Three types of dynamic loading are condgdered in this design manua and software:
angle axle (ngle whed)
sngle axle (dud whed)
tandem axle

3. Contact Pressure and contact area

The design dynamic loading, Q, for rubber tired vehicles (Sngle, dud, or tandem whedl) is
equd to hdf of the axisload

_ Pais 4
Q=75 “

The contact pressure, p, under dynamic loading is determined asfollows:

for angle whed and dua whed loading, the contact pressureis equd to their tire inflation
pressure, the typicd tire inflation pressure is around 100 ps.

for tandem axis loads, the contact pressure is calculated by

Q
= 5
P=— ©)
where a isthe gpacing of tandem axles, b isthe tota width of dua whedls.
The contact areais assumed to be acircular area, and itsradiusis caculated by
R= |2 ©)

4. Deter mination of the Fill Thickness

Boussinesq equations are used here to cadculate the required fill thickness. The criterion for
cdculaing the fill thickness is that the thickness of the fill must be large enough to dlow the
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dress trandferred to the subgrade surface is within the bearing capacity of the subgrade as
determined by equation (1) and (2).

For rubber tired traffic loading, the contact area of the whed is assumed to be acircular one, in
this case, the verticd dress g transferred from uniform loading p under a circular area can be
cacuated by

- . 1 312
=P [ U

where R is the radius of the circular loading area, and H is the thickness of the fill. Subgtituting
eg. (1) and eqg. (6) into the above equation, the required thickness for an unreinforced section is

Q
S ®)
(1_ TU)-2/3_ 1

T
IS
|

amilarly, the required thickness for a section reinforced with Tenax geogrid is

Q

— pxp
H, = ©)]
' (1_ 6'2>CU)-2/3_ 1

5. Design Example

Input data:
subgrade CBR value = 0.5

sngle axleload = 20 kips
tire inflation pressure = 100 ps
Calculations:
Thewhed load: Q =20/2 = 10 kips= 10,000 1b

The subgrade undrained shear strength can be caculated by eg. (2)

Cu=30*0.5=15kPa=2.16 psi
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For unreinforced section, the required thickness, H,, is caculated from eg. (8)

10,000

_ 314100 Corg
Hy 314216, 55 . o0
=0 !

and the required thickness with Tenax geogrid

10000

Hy = 3.14x100 =17.8in
@ 827216 a5
100

6. Design Worksheet SoilStable

The above described set of design calculations are smplified in a Microsoft Excel® worksheet
cdled SoilStable to assg in desgning of soft soil abilization with and without the use of
Tenax’s Geogrids. Enclosed isadiskette/ CD with acopy of SoilStable workshest.

Using the worksheet is straight forward; by inserting the input deta in the corresponding cdlls,
and hitting the button “CALCULATE”, the designed cross section with and without using
geogrid will be digplayed on the output cdlls. The worksheet contains a background information
on Tenax MS geogrid series and the specification sheets of MS220, MS330, and MS500
geogrids. Micrsoft Office ® 97 (or more recent version) is required to open this workshest,
with “Enabling Macro” option

7. Comments
(1) Comparison of the bearing capacity formulas in different design methods.

Giroud and Noiray “Design of geotextile reinforced unpaved road’
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Qu=314*c,  forunreinforced section
g =5.14* c, for reinforced section
Barenberg “ Subgrade stabilization”
Qu=3*c¢y for unreinforced section
g =6*c, for reinforced section
Philip's* Stabilization Desgn Guide’
Qu=2.8*c, forunreinforced section
g=5*cy for reinforced section
Tensar’ s “ Congtruction Over Soft Soils’
Qu=31*c, forunreinforced section
g =6.2*c, forreinforced section

(2). The bearing capacity of the fill must dso be checked by eq. (1) against the contact pressure
from thewhed.

(3). This design method can be used in conjunction with other design methods (such as
AASHTO method for flexible pavements etc.) to design pavement system.
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