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Drainage structures with the use of geosynthetics on the roads of Russia 

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

ABSTRACT :0, The results are givan on the appl1oation of geotextile materi
als ln the drainage struotures of various types ln the road oonstruotion 
in Russla. 

Drainage structures applied ln the 
practioe of road building oan be 
divided according to their designa
tion: lowering the ground water le
ve 1 todrain the subgrade 0 ut s , 
low fills, places of datum level; 
lowering the filtration pressure 
with simultaneous drainage of the 
cuts, slopes (including the sli
ding ones); lnteroepting the sur
face and ground water at places 
where the retalnlng slide-proteo
tlon struetures are installed (sup
porting walls, cast-in-sltu bored 
piles, eto.). 

In compliance with the above di
reotions, the use is made of the 
trench drainage of all types; slo
~e drainage at the slope surfaoe 
~or at shallow embeddment into the 
natural soil); behlnd-the-wall dra
inage, 1.e. within the oonjugation 
of the slide-protection struoture 
with the soil, baekfill soll inolu
dedj trenohless horizontal draina
ge. 

For the drainage structures it 
is mainly speoified to use graded 
~anular materials - crushed stone 
~gravel) and sand of the high fil
tration coefficient (at least 
5m/day) in combination with asbes
tos-cement pipes or without them. 

An analysis has shown that the 
service Hfe of such structure s is 
3 to 5 years whioh is due to the 
absence of reliable protection of 
the granular materials against 
their colmatage as weIl as struotu
ral and technological shortoomings 
of oonventional solutions. At a oer
tain degree, a solution of this 

problem is oonneoted with the use 
of geotextile materials and trans
forming the oonventional drainage 
struotures on their basis. 

For these purposes, in the road 
oonstruotion praotioe in Russia 
the geotextile materials are used 
when installing the drainage. Need
lepunohed and thermal-fastened ma
terials, mainly made of polypropy
lene, are applied as the geotexti
lese During reoent time a volumet
rio drainage geotextile material is 
inoreasingly used, whioh oonsists 
of a three-layered low-oompressib
le fabrio that is made of a volu
metrie . t,permeable oore and thin 
permeable envelopes performing si
multaneously aa filters. 

Unoonventional under-trenoh dra
inage was first installed in Russ
ia in 1975 during oooperative 
works oarried out by Soyuzdornii 
and Rhöne-Pouleno Company from 
Franoe/1/ on Mosoow-Riga Highway 
near the town Velikie Luki. Along 
with other experimental struotures, 
300m of the under-treneh drainage 
(Figs. 1 and 2) were installedj 
for this purpose, instead of the 
oonventional struoture, oonsisting 
of an asbestos-oement pipe baokfil
led with orushed stone and sand, 
polyvinYlohloride drainage pipes in 
an envelope of the geotextile mate
rial r'Bid~mtl, having surface densi
ty 200g/m , were plaoed. The drai
nage pipes of a 5 to 6 kg weight, 
supplied by the French party, bad 
funnelled openings and slot perfo
ration and were delivered in packe 
of 5 pieoes. 
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Fig.1 Type under-trench drainage: 
1-compacted clay soil; 2-polyethy
lene film; 3-medium-sized sand;4-
-coarse sand; 5- 10,to 20mm crus
hed stone; 6-asbestos-cement pipe 
150mm in diameter; 7-coarse sand 
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Fig.2 Under-trench drainage stru
cture wi th a synthetic pipe in the. 
geotextile envelope: 
1-compacted clay soil; 2-geotexti
le interlayer; 3-medium-sized sand; 
4-synthetic drainage pipe; 5-geo
textile envelope 

Each pipe was 5m long and 150mm in 
diameter. Upon installation of the 
inspection concrete manhomes into 
an excavated trench 1.5m deep, the 
drainage pipes were laid. Their 
jointing was made by means of the 
funnels. One pack was sufficient 
for installing about 30m of the 
drainage. Places of jointing were 
additionally overlapped with the 
geotextile envelope ends. 

Subsequent investigations have 
shown that the drainage is perfor
ming sufficiently up to now. 

In 1994, similar under-trench 
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drainage 1.5km in length (Fig.2) 
was built on MKAD-Kashira Road. The 
basic element of this drainage was 
a domestic flexible, perforated po
lyethylene-based pipe included into 
an envelope of the thermal-fastened 
geotextile. The perforated synthe
tic pipe was 165mm in diameter and 
5m in length. The envelopes were 
made of the thermal-fastened geote
xtile Tipar (USA). The same materi
al was used for an interlayer bet
ween the trench sand filling and 
the looal soil to proteot the sand 
from the colmatage. 

During a two-year period the un
der-trench drainage of geosynthe
tics has performed reliably, drai
ning water from the struotural ele
ments of the cut. 

In this seotion, immediatelyon 
the out slopes, the slope drainage 
was installed using the sand and 
geotextile. 

The type structure of slope dra
inage called for excavating 
1000m x 70em trenehes on the slope, 
filling them with 55em of the crus
hed granite and then eovering by 
15cm of the vegetable soil (Fig.3). 

Fig.3 Type slope drainage struc
ture: 
1-compaeted olay soil; 2-crushed 
granite 

Operating experienee obtained for 
such structures shows their low re
liability due to fast silting of 
the trenoh with particles of the 
loeal soil adjaeent to the trenoh 
walls. 

The type struoture of slope dra
inage was replaeed by a strueture 
that consists of a geotextile enve
lope filled with the sand having a 
filtration eoeffieient of 5m jday 
/Fig.4/). 



The sectlon was 750m 10ng. In this 
case, the therma1-fastened geotex
~i1e Tipar (USA) was app11ed as the 
geosynthetics. 

The works performed on the under
-trench and slope drainage install
ation have made it possible to re
fine the struetures and techno10gy 
of the drainage installation using 
the geotextiles, to adjust the spe
oifieations on domestic geotexti1e 
materials and to work out reeommen
dations on their use in the road 
seetor. 

To increase the water-draining 
eapaelty 'of the behind-wa11 draina
ge when bui1ding supporting structu
res under mountainous eond1tions, a 
drainage structure has been deve10-
ped and insta11ed on Sochi-Adler Ro
ad which consists of a retaining 
wa11, geotexti1e cloth fitting aga-
inst its rear surfaee and a per

forated pipe p1aced in-to the wall 
bottom. On the rear surface of the 
retaining wa11,vertica1 and incli
ned intercommunicated grooves were 
applied. The lower end of the eloth 
was wrapped around the perforated 
pipe. 

Distance L between adjacent ver
tica1 grooves was determined from 
the condition: 

where b = groove width , om i Z = 
groove depth , omi C = ~hezi ooef
fi cient j H = design ground water 
le'Vel , em; n = s oil poros ity ; 
Kr = s ~11 permeability eoe f fioi ent , 

em/ s ; (J = geotextile t h i ckness 
considering its compression by the 
soi1

1 
emi Kf9= longitudinal perme

abil ty eoeffieient of the geotex
tile, em/s; Hd = design level of 
ground water lowering behind wall, 
cm. 

The vertioal and inolined groo
ves were formed during concreting 
the retaining wall body. These gro
oves can be of various eross-secti
ons: rectangular, trapezoidal, and 
semicircular. 

Suoh solution makes it possib1e 
to create artifioially a volumetric 
drainage struoture, in which the 
geotextile material easily drains 
the ground water to channe1s with 
subsequent disoharging it beyond 
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the structure. 
On a number of sections of the 

pame road, for the first time in 
Russia, treneh1ess horizontal pipe 
drainages were instal1ed in order 
to drain the sliding slopes. Perfo
rated synthetic pipes15Qmm_in dia, 
wrapped with the geotextile 1 were 
put into boreholes dri11ed to a 
depth of 110m. To wrap the draina
ge Pipes! a domestie needlepunehed 
geotexti e was applied. The ends 
of the wrapped pipes were brought 
to O.5m beyond the reta1n1ng wall. 
The use of geotexti1e has protec
ted the drainage pipes against co1-
matage by the soil partic1es, and 
during 15 years the material has 
been performing we11, providing 
the stability. 

However the most efficient so
lution to ihe problem of protec
ting the transport struotures aga
inst the action of water 1s the de
velopment and applioation of a vo
lumetrie drainage geotextile mate
rial /2/, whioh oonsists of a high
porous oore inoluded into an enve
lope of thin geotextile material 
of high permeabi1ity. The material 
is 2em thick and 50em wide and its 
length in a roll is 25m. To con
neot adjacent elements, one of the 
drain ends has a widening - a fun
nel. The volumetrio drainage mate
rial is designated for the appliea
tion when installing all types of 
drainage. Its usage allows to rep
lace fu1ly the granular materials 
and the drainage pipes. Thereby, 
an improved reliability of the 
strueture as a whole is ensured 
and there are substantia1 savings 
in operation eosts. 

The efficiency of the performan
ce of a trial lot of the volumet
rie drainage material, ~ogether v 

with refining the teohnology of 
drainage installation, has been 
cheoked up by Soyuzdornii in the 
road oonstruction under various en
gineering-geologieal eonditions. 
For instance, while installing the 
slope drainage in one of the cuts 
in the heavy clay soils on MKAD
-Kashira Road, instead of the con
ventional strueture, a teehnology 
has been app1ied, which ine1udes 
the fo110wing operations: laying 
out of the axes of drain arrange
ment a10ng the slope surfaee, 
treneh excavation, filling and le
velling the treneh bottom using 
the sand, unrolling the volumet-



ric drainage material and backfil
ling the trenches with the sand. In 
a whole, ten drains of a 250m to
tal length have been built. 

Examination and observation of 
the state of the out slopes and the 
drainage struotures have indioated 
that after live years in service 
they are in a good condition. 

Along with refining the teohno
logies in the process of the draina
ge struoture installation with the 
use of geotextiles, work has been 
oarried out on defining more exac
tly requirements to the domestic 
geotextile materials themselves, 
the results subsequently having be
en used in drawing up the speoifi
oations for their serial produotion. 

Water removing from under the 
foundations of soil struotures was 
effeotively provided by areal drai
nage structures. This struoture co
nsists of two geotextile layers 
with a orushed granite oourse 300m 
thick plaoed between them, whioh 
are oovered by the sand layer. Im 
mediatly after the installation of 
such type of drainage, there ooeur 
intereepting of the ground water 
and its removing beyond the strue
ture. 

The experienoe on the use of ge
.otextile materials in the drainage 
struetures has allowed to work out 
a special diagram manual for the 
design and oonstruotion organizati
ons. 
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Fig.4 Slope drainage strueture 
made of sand in the geotextile en
velope: 
1-oompacted elay soil; 2-sand with 

5m/day; 3-geotextile envelope 
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