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Reinforcement of foundations of wet road cuts with geotextile materials 

B. P. Brantman & Yu. V. Pudov 
Soyuzdornii. Moscow, Russia 

ABSTRACT: Peculiarities are oonsidered in the use of geotextile materi
als for reinforcing the foundations of wet road cuts. Data are presented 
on stand studies using various types of geotextiles and various depths 
of a filled-up layer above thema Ways are given for improving the bea
ring oapacity of the foundation considering its characteristics as weIl 
as those of the geotextiles applied. 

Numerous investigations have shown 
that a reinforcing effect from the 
use of geotextile interlayer stems 
from the capability of s material, 
working integrally wi th the soil 
mass, to take end redistri bute tan
gent1sl stresses caused by both 
the temporary load and the s011 de
ad weight. 

In practice, this effect mani
fests itself in an increased bea
ring capacity of the reinforced so
il layer. 

When working out wet cuts, in 
most cases the reinforcement of 
the cut foundations makes it pos si
ble to avoid a need for replaclng 
the weak soil. Thereby, the rein
forcing geotextile interlayer, 
that prevents mixing the soil of 
the natural foundation and that of 
a filled up functional layer not 
only provides the required siabili
ty of the weak foundation but also 
allows to carry out such technolo
gical operations as filling up the 
draining soil course and compac
ting the latter. 

To evaluate a degree of the ef
feet of reinforcing the wet cut 
foundations with geotextile inter
layers, the authors performed 
stand tests in Soyuzdornii as weIl 
as built some trial structures on 
roads in various regions of Russia. 

The stand tests were conducted 
on a circular test road in Soyuz
dornii where a large-scale model 
of the road embankment was constru-
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cted, which enables to check the 
effect of reinforcing the founda
tion with the geotextile interlay
er. 

On one of the circular test ro
ad sections, three segments were 
built: the first with the use of 
thedomestic geotextile ItDornit", 
the second with the French geotex
tile nBidim~ U-34, and the third 
(control segment) without the geo
textile interlayer (Fig.1). 
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Flg.1 Scheme of experimental sec
tion and control cross-section ar
rangement at the circular test ro
ad in Soyuzdornii: 
1-controlj 2-with Dornit; 3-with 
Bidimej 4-sandj 5-Heavy 10am; 
6-Fine sand; 7-Geotextile. 



"Dornit" is the first domestic nee
dle-punohed geotextile material 
that is manufactured from synthe
tic fibre wastes and fibres of uti
lized scraps. 

"Bldimi:l U-34" is a Frenoh need
lepunched geotextile material made 
trom the polyether melt t~t was 
spplied on jobs carried out in 00-
operation with the Rhöne-Pouleno 
Company during oon6truction of ex
perimental seotions on Moscow-Riga 
Highway. 

These needlepunched geotextile 
materials that possess about the 
same strength and deformation oha
racteristics were placed between 
the weak foundation and the filled 
up sand course. A 1.3m layer of 
overwetted heavy loam was formed 
as a weak foundation. The soil con
tained 55% of sand particles, had 
a plastioity index of 15.65 and a 
liquid limit of 27.7%. 
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Fig.2 Rut depth versus number of 
load applications: 
1-sections with interlayers; 2-sec
tions without interlayers; 

In the course of the experimental 
works the moisture content of foun
dation soil was constantly maintai
ned close to the liquid boundary 
where = natural moisture con
tent and = moisture oontent 
at the liquid boundary. 

The sand course was filled up 
from fine sand with a 5.33% oon
tent of silty and olay ~artioles. 

A thickness of the fllled-up 
E'''nd oourse for all the sections 
was taken equal to 0.3m. 
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To evaluate an impact of live load, 
250 passes of a wheel of the one
-axis loading bogie were performed, 
and it was found that on the 6eo
tions with geotextile interlayers, 
deformations in the form ruts oc
our much slower (Fig.2) with a ten
dency to gradual damping. The hig
hest intensity of rut formation 
was recorded after the first fifty 
passes and a depth of the rut was 
50m. Then, up to the two hundredth 
pass the intensity oontinued to 
increase and stabilized at a 10 to 
11cm depth of the rut. 

On the control section, after 
50 passes the rut depth was 6em 
but no stabilization oceurs to two 
hundredth pass and the rut depth 
increased to 14cm, oontinued to 
grow and reaohed 18-19cm to the 
250 th pass. Thereby, the velocity 
of movement of the loading bogie 
dropped sharply and this foroed 
to stop the tesis after 250 passes 
because of a danger of the eleet
rio drive damage. 

Experimental studies carried . 
out on the oireular test road have 
substantiated the positive effeot 
of the geotextile interlayer on in
creasing the bearing oa~aoity of 
weak overwetted foundat~on and pro
viding a possibility for the free 
passage of techn6logical transport 
(high-capa-city vehicIes) over the 
surface of the sand filled-up Iay
er, even at its small depth, as no
ted above. 

To assess the effect of reinfor
cement under natural conditions, a 
number of trial sections have been 
built on the agricultural roads in 
the Smolensk, Kalinin, and Mosoow 
Regions. 

The construction sites were cha
racterized by the occurence of 
olay soils of the soft-plastic con
sistenoy having a moistening ty 00-
efficient = 1.5, a high level 
of the ground water and long-term 
standing of the surface water (he-
re where = natural mo-
isture oontent and = optimum 
moisture content). 

In order to provide a possibili
ty to work for the compaction ma
chinery and anormal traffic regi
me for the construotion transport 
on a rough-graded foundation, the 
geotextile "Dornit" was placed, 
over which a 0.5m sand course was 
filied up. In winter, the thick-
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Fig.3 Change in stamp ( =300m) 
settlement under the applioation 
of unit load on oontrol (1) end 
experimental (~) seotions: 
1-Unit, kgf/om ; 2-Relative defor
mation; 
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Fig.4 Change in soil density 
through the embankment height on 
oontrol(1) and experimental(2) seo
tions; 
1-3oil density, g/cm2; 2-Embank
ment height, cm 

ness of this course was increased 
up to 1m. 
Before laying the road pavement an 
investigation of these sections 
was carried out to assess the bea
ring capaoity and the degree of 
compaction. 

The bearing capacity of the sub
grade was evaluated from the statio 
stamp tests performed on the trial 
and control seotions (Fig.3). 
Along with these tests, the degree 
of embankment oompaction was con
trolled. 

The results have ahown that the 
coefficient of compaction through 
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the embankment depth was 0.96 to 
0.97 on the control seotions and 
0.99 to 1.0 on the trial ones 
(Fig.4). 
Decreased stamp settlement, increa
Bed modulus of deformation and inc
reased coefficient of oompaction 
on the sections with geotextile in
terlayer are indioative of an inere
ase in the bearing capaoity of the 
foundation. 

This prinoiple of reinforeement 
was also successfully applied in 
building the subgrade in the wet 
cuts on MOBcow-Riga Highway. 

Thus, the completed experimen
tal and trial works demonstrate the 
positive effect of reinforcing the 
foundation of wet road cuts with 
the geotextile interlayers. 

~he experience gained in the 
prooes s of work performanoe allows 
to state that, when oonstruoting 
the outs, whioh foundati ons have 
the bear~ng eapaeity of 2.5 to 
5 MPa , it is expedient to use non
woven geotextile materials with the 
breaking strength not less than 

60 N/em, the breaking elongation 
not higher than 1 5~, and sur2ace 
density not less than 300 g/m at 
the material thickness not less 
than 2.5 to 3.0mm. 

Such domestic materials as 
and 64 of SJC "Komitex" and so-
me others meet the above require
menta. 

However at the foundation bea
ring eapaclty of 1.5 to 2.5 MPa, it 
is recommended to apply nonwoven 
geotextile materials with the brea
king strength not less than gOH/em, 
the breaking elongation not higher 
than 10~, and the sur~ace density 
not less than 400 g /cm at the ma
terial thiekness not less than 
3.5mm. These requirements are sa
tisfied by characteristics of such 
domestie materials as KM-1 and 
KM-2 SJC "Sovventex" as weIl as 

-43 and -63 of SJC "Komi tex". 
It is natural that at the lower 

bearing eapaeity of the foundation, 
as an i ntarlayer, the usa should 
be made of durable and less defor
mative geotextile materials , inolu
ding woven ones or fine-cellular 
geogrids such as those of polypr o
pylene . houble-course interlayers 
with the lower cours e of the geo
grid and the upper course of the 
nonwoven needlepunehed fabrie may 
be used as weIl. However, the choi-



oa of ODe or o,ber ~ar1ant of the, 
re1nforoement shall be made in eaoh 
partioular ease with due regard of 
the fo110wing: soi1 type in the 
wet out foundation; requirements 
imposed upon the bearing capaoity 
end durebility of the roed struotu
re es a whols; oharaoteristios of 
geotsxti l e materials available ; eoo
nomie expedieDoy of uslng one or 
other struotural alternative as 00-
mpared wlth oonventional solutions 
tbat inelude rsmovlng the weak elay 
soils end replaolng them wlth the 
draining ones . 
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