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RAILWAY TRACK MAINTENANCE USING GEOTEXTILE 

SANIERUNG EINES BAHNKÖRPERS MIT GEOTEXTIL 

ASSAINISSEMENT O'UNE VOIE FERREE A l!AIDE OE GEOTEXTILE 

In the Geneva area there are several lengths of the dou
ble track Geneva-Lausanne of the Swiss Federal Railways 
that are unstable. This instability is due to defonna
tion of the infrastructure and the ioundation. 
The Swiss Federal Railways are looking for new methods 
using new rraterials and geotechnical developements to 
rationalise and improve rraintenance. Until now rraintenan
ce has been executed in a traditional rranner to existing 
standards. 
Based on a thorough investigation oi an unstable section 
oi the track, the gecmechanical properties of the founda
tion and soil have been detennined. A program of rrainte
nance has been designed. 
This program must take into account the local conditions 
and the fact that the work is executed at night, between 
23.00 hours and 5.00 hours, after the last train at night 
and before the first train of the rrorning, on a section 
oi track no longer than 72 me~res. 
One of the two tracks was repaired using standard tradi
tional methods. The other utilising a geotextile, rein
forceinent of the foundation and the construction of a 
longitudinal drain, the length of the section. 
These ~wo methods allow a valuable comparison. The measu
rement oi the geometry frffected after completion of the 
works coniirme an improved performance for the new me
thods in canparison with standard traditional rrothods. 

2. SOILS INVESTlGATION CAMPAIGN 

The l' 700 m. section of track to be studied was subject 
to one preliminary sounding approxirrately every 60 m. 

The investigation was performed at night, between 11.00 
pm and 5.00 3Ill, when the trains dot not run. 
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1. INTRODlaION 

Inaugurated in 1858, the Geneva-Lausanne line 0": the 
Swiss Federal Rililways (CFF) is rrore than 1 ~O years old. 
At the time of its construction the engineers were not 
acquainted with the rules oi modern soil mechanics. This 
railway, built on very bad ground or poor quality back
fill over long sections, requires costly and frequent 
rraintenance today. 

With the intention of rationalizing upkeep work as much 
as possible and increasing its efficiency, the rraintenan
ce engineers sought new construction rraterials that 
might be better adapted to the foundation soil characte
ristics and replace the traditional methods used before. 

Certain sections of this line, between Genevu and Versoix 
in particular, were the object of a detailed study of 
which the principle features are presented in this paper. 
The particularity of this investigation is that in 1982 
one of the tracks (the left track Versoix-Geneva) was 
canpletely renewed using a traditional cross-section, 
whereas simultaneously the right track was subject to a 
geotechnical reconnaissance campaign with the purpose 
of defining a new s~1dard cross-section to be used to 
renew that track in 1983. 

The recCXlstruction of the two tracks on the same soil, 
but using to different standard cr0ss-sections, allows 
an interesting CL"fiIPClX isCXl. 

The sounding method allowed a systerratic soil sanpling 
to a depth of 80 cm below the cross-tie s using a back
hoe llOunted on a railcar with a narrow blICket \\hiGh could 
excavate between the ties. Several special points were 
investigated down to - 4 m. using a hand auger. 
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'lW typieal soil profiles are shown in fig. 1a and 1b. 
The profil at km 54.875 (fig. 1a) is typical for tracks 
over clayey silt, a molassic (sandy) IlI3.rl type CL (USCS 
classification) having seme strength in its naturel con
dition (10 %<CBR<15 %) but softened at the surface by 
wat:er retained at contact with the ballast (CBR apprax. 
4 %). The sieve analysis of the IlI3.rl is reprensented by 
fig. 2. 
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The ballast thickness of 65 cm, partially contaminated 
by intrusicn of fine-grain soil (see sieve curve fig. 2), 
shows that ballast had been added several times in the 
past. 
Only the last layer, placed recently, is not yet contarni
nated. The placeroont of a piezaneter shows water at the 
bottam level of the ballast. 
The boring log at km 57.520 (fig. 1b) represents a typi
cal cross-section of track laying on a very poor quality 
fill ccnsisting of disturbed clayey silt mixed with orga
nie IlI3.terials (peat and top soil). The 57.2 % natural 
water ccntent indicates a totally saturated soil. 
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Km 57.529 
29/3b.7.82. 
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3. THE NEW STANDARD CrosS-sECI'IOO 

The traditional cross-section used by the national rail
ways for this type of renovation ccnsists of laying a 
sub-base !thickness 20 cm) of 0 .;. 60 rrm gravel directly on 
natural ground (see fig. 3). This sub-base serves as a 
foundation for the ballast which extends a minimum of 30 
cm under the ties. A longitudinal drainage is not forseen 
systenatically. 
It was in accordance with this cross-section that the 
track Versoix-Geneva was "renovated" in 1982. 

lies CFF VI 

EXISTING FILL 

Rg. 3 

Traditional standard 
cross·section 

-2% 

As a result of the soils investigation performed on the 
Geneva-Versoix track the new standard cross-secticn il
lustrated in fig. 4 was proposed. It was established in 
accordance with the following criteria : 

1. filter the llI3.terial of different grain size, particu
larly between the natural ground and the sub-base gra
vel to avoid ascension of fine-grain soil, a phenane
non accentuated by the "pumping" action of passing 
trains, 

2. drain the natural illIpervious soil surface (clayey silt 
fill and sandy llI3.rl) to avoid softening and any loss 
of bearing capacity at natural ground level, 

3. evacuate the drainage water longitudinally between the 
tracks or outside the tracks, 

4. reinforce the track foundation as nuch as possible. 
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The placing of a nonweven geotextile at the interface of 
the existing fill and gravel sub-base satisfies criteria 
1, 2 and 4. 

ties CFF VI 

EXISTING FILL 

Fig.1. 

Proposed standard 
cross-section. 

The placing of cross-drains on the geotextile every 2 me
ters is intended to aid the evacuation of water of the 
natural ground level (criterion 2). 
'lhe track llI3.intenaoce crews were, however, unable to exe
cute the werk as proposed. 
The werk being. done at night, as was the soils investiga
tion, on a 72 rreters long secticn, the werk of laying 
the cross-drains could not be accorrplished for lack of 
time. The cross-section on the Geneva-Versoix line was 
therefore constructed as shown in the simplified stan
dard cross-section of fig. 5. 

Wood lies CFF VI 

EXISTING FILL 

Fig.5 

Simplified standard 
cross-section 

(wlthout cross drains J 
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On this job, the longitudinal drainage pipe could be 
placed in advance, independent of the renovation work 
itself. The usually difficult problem to be solved for 
this type of drain is to find a sufficient nurnber of 

4. CHEX::KING PROCIDURES 

The federal railway authorities check their railway net
work once a year using a car equipped to measure the raU 
gage, the curvature and the cross slope, the "warp", the 
waviness, the uneveness at rail splices and the longitu
dinal profile. 
The measurement which best represents the stability and 
comfort offered by a track is the "warp". This quantity 

Section km 56.100 to 56.400 : 

The raH are in cut. 'lhe tracks are placed on sandy 
(rrolassic) JParl. 

before 
(1981) 

LEFT TRACK 

STANDARD TRADITIONAL CROSS -SECTION 

Fig 6 
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outfalls (streams or stornwater trunk lines) at usable 
levels to accorrodate the necessary 1 % slope needed for 
the longitudinal drains. For the Geneva-Versoix section, 
this offered no problems. 

is defined as the difference of the cross slopes (per 
mU) between two raUs of each track as a function of 
the distance travelled. 
üf the total track renovated as described two sections 
were chosen as examples to evaluate the difference in 
behavior of the two tracks. 

RIGHT TRACK 
STANDARD CROSS-SECTION MODIFIED 
WITH GEOTEXTILE AND EXTRA 
GRAVEL THICKNESS 
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Graphs rlflde by measuring 'MJ9On 
Km 56.100 Q 56.1.00 
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Section km 57.300 to 57.600 : 

In this section the rails are laid on a fill of bad 
quality; 

before 
(1981 ) 

1year after 
(1983) 

2 years after 
(1984) 
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before 
(1983) 

1year after 
(198!.) 

RIGHT TRACK 

STANDARD CROSS- SECTION tv'ODIFIED 
WITH GEOTEXTILE AND EXTRA 
GRAVEL THICKNESS 

Graphs made by measuring wagon 

Km 57.3)0 Cl 57.600 

CONCWSlOO 

The graphs shown above allow us to ooserve that if the 
deformations of the two tracks were similar before reno
vation, they are definitely not similar afterward. 
'Ihe track renewed in accordance with the new proposed 
cross-section resists better and, as illustrated by the 
graphs, the improvement is lasting. 
Whereas for the traditional cross-section the deforma
tions reappear already after 2 years, or even 1 year in 
the first case, the behavior of the track on the rrodified 
cross-section remains good. 
These resul ts justify the steps undertaken by the CFF to 
:inprove the effectiveness of their upkeep work and to 
reduce the cost of rraintenance. The results ootained 
require further confirmation. 
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