
 

VTIs
ärtyc

k
    

7174 1992

15/2 Sand reinforced with plastic fibres.
A field experiment
Einar Lindh, Swedish Roadand Traffic Research Insti-tute and LeifEriksson, Swedish Geotechnical Insti-tute, Linkoping, Sweden
Reprint from International Reinforced Soil Conference, 10th - 12thSeptember 1990, University ofStrathclyde, Glasgow, UnitedKingdom, pp 471-473
  
?Väg00h aflk Statens väg- och trafikinstitut (VTI) + 581 01 Linköping

Stlllltet Swedish Road and Traffic Research Institute * S-581 01 Linkoping Sweden



T5/2 Sand reinforced with plastic fibres. A field experiment

E. LINDH, Swedish road and Traffic Research Institute and L. ERIKSSON, Swedish Geotechnical
Institute Linköping, Sweden

 

On two test stretches (40 m and 20 m respectively) forming part of a test on a total of 13

stretches, a pilot experiment has been performed in 1988 by incorporating a 100 mm layer of sand in

the pavement mixed with short (48 mm) plastic fibres. The proportion of plastic fibres is 0.5 and

0.25 % by weight of the sand.
The effect of the plastic fibres on the stability of the sand after compaction is considered to

be surprisingly good and further tests are judged well worthwhile. ' | .

A problem with the fibre reinforced sand proved to be reshaping and levelling. It was impOSSible

to use a grader since the material formed an interwoven mat (became matted). However, this problem

ecan probably be overcome by developing the method.

The test stretches are part of a reinforcing programme_for the existing gravel road where a 100

mm roadbase has been applied on the sand layer followed by a thin surface dreSSing. '

After about 2 years use by traffic, the test stretches have performed well, Wlth no rutting of

the road surface so far.

INTRODUCTION
Sand is a construction material with prOper-

ties that normally prevent it from being used
as a substitute for gravel in building roads.

Since sand and sandy gravels cannot be used
at high levels in the road pavement, a surplus
of sand arises. Besides, improvement of sandy

gravels through separation of the sand means
that the latter is obtained as a residual mate-
rial and has to be stored. Often, no acceptable
uses have been found for this sand.

In order to utilize sand as a construction
material on a larger scale, a research project
is in progress to study whether sand can be
used at higher levels in road pavements than at
present. The project is being carried out by
the Swedish Road and Traffic Research Institute
(VTI) in consultation with the Swedish Geotech-
nical Institute (SGI) and at the request of the
Swedish National Road Administration.

Various methods of stabilizing sand, princip-
ally with cement and bitumen, have already been
tried, and basic knowledge of the advantages
and disadvantages of these methods has thus
been acquired. The new project aims at testing
in a completely unbiased manner whether there
are other ways of improving the possibilities
of using sand in the road pavement. One method
that has been studied is to reinforce the sand
with short fibres that are mixed with the sand
during the mix-in-plant process.

Near Sunne, some 300 km west of Stockholm,
strengthening measures were introduced during
autumn 1988 on a lightly used road (881). Dif
ferent methods of reinforcing or stabilizing
sand as part of the new roadbase were applied
on 13 test stretches each about 20 m long. On
two of these test stretches the sand was rein-
forced by means of 48 mm long plastic fibres.

LABORATORY TESTS
The grading curve of the sand is shown in

Fig. 1. Thefuniformity coefficient Cu is ap-
proximately 3.5.
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Figure 1. Sand grading curve. Cu = 3.5-

CBR tests in the laboratory showed that samp;
les of wet sand reinforced with short plastic
fibres did not offer a CBR value significantly
higher than samples of sand alone at a deforma-
tion of 2.54 mm. However, samples containing
fibres showed a continuously rising curve in
the stress/deformation diagram, unlike sand
without a fibre mix which showed clear frac-
tures (see Fig. 2).
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Figure 2. CBR test on wet sand with and without
fibres. Water content 8-10%.

The p]astic fibres used were 48 mm fibres of
po]ypropy]ene.

FULL SCALE TEST

Mixing sand and pIastic fibres (48 mm).
Sand, water and p]astic fibres were mixed in a

concrete mixing p]ant of the drum mixer type.
There were doubts as to whether this type of
mixer wou]d prove sufficient]y effective or
whether a pugmi]] mixer wouId be required. How
ever, a fu]]y satisfactory mix was obtained
with the drum mixer.

Two contents of fibres were tested, 0.25 and
0.5 % by weight (dry weight of sand).

 

Design of the test stretches
Two test stretches were constructed, one 40 m

]Ong with 0.5 % by weight of fibres and the
other 20 m ]ong with 0.25 % by weight of fibres.
The ]ayer thickness was 100 mm and the ]ayer
was app]ied direct]y on_the o]d road surface.
A 100 mm ]ayer of basecourse grave] was app]ied
on the sand Iayer, foIIowed by a surface dres-
sing. Prior to app]ying the sand, the grading
curve of the materia] in the surface ]ayer of
the o]d road was improved by mixing in macadam.

 

[_ 20m resp. 40m
 l' _ _ __ _ ,_,JSINGLE SURFACE DRESSING
fad-34 :_A.':A'NEW _ A. .' . _ _ 'o'. _ ._..A'.'_':A-:_'4:'100mm BASECOURSE GRAVEL
| ' '. '. - '. '. ' ' _"; :E , 100mm SAND REINFORCED WITH- '. _ '-'-'i 48mm FIBRES o.25% AND 05% BY WEIGHT RESP.

MACADAM MIXED IN THE EXISTING' o o o cj ROAD MATERIAL

 

Figure 3. Test stretches Nos 6 and 10. Longitu
dina] section.

TranSport, shaping and compaction
The mixed materia] was transported by Torry

to the test stretch and tipped onto the road.
Spreading and rough ]eve]]ing were performed
with a grader. However, it was found that nor
ma] shaping cou]d not be performed on the mate
ria] as it became matted, together and adhered
to the shaper in ]umps see Fig. 4. The fina]
shaping of the surface therefore had to be per-
formed with hand too]s. However, it shou]d be
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possible to improve the technique for shaping
the materia] with a grader by means of suitab]e
suppTementary too]s. Compaction was performed
with a tractor pu]]ed 4 ton vibrating ro]]er
with a static Iinear ]oad of 27 N/mm.

 

Figure 4. Tests on shaping the ]ayer thickness
of the fibre reinforced sand with a
grader.

After compaction, the new mix had considerab
]y better stabi]ity than ]ayers of packed sand
and showed no rutting of the surface from traf
fic direct]y on the sand ]ayer. (See Fig. 5 7).

  

 

  

 

Figure 5. Sand ]ayer not stabi]ized. Reference.

 

Figure 6. Test stretch No 6 stabi]ized with
short p]astic fibres. After compac
tion.



etch No 6 with plastic fibres.

Results
lhe results of the test were assessed by com

parisons between rutting of the road surface
on the test stretches and on the control stret-
ches.

During 1989 no evident rutting has been ob-
served, either on the test stretches or on the
control stretches.

Measurement by falling weight deflectometer
was performed on the test stretches. However,
the results show no difference in the stiffness
of the layer on stretches with and without
reinforcement.

The test stretches will be examined for a
further three years. It is assumed that the ex-
pected differences between the various test
stretches will be revealed within that time.

 

TECHNICAL NOTE 2: LINDH AND ERIKSSON

Conclusions
Reinforcement with sand containing short fib-

res is a very interesting method of creating
cohesion in a non-cohesive soil material. The
sand absorbs tensile strains and can therefore
improve resistance to permanent deformation of
the sand layer through settlement of the mate
rial when loaded. The method has been tested in
the laboratory, (7) and (8), and has produced
an improvement in strength. The experiment on
Road 881 at Sunne indicates that the method
also works on a large scale. Since it was easy
to mix the fibres in a concrete mixer, this
part of the process was trouble free. On the
other hand, problems were encountered when lay-
ing the fibre-reinforced sand on road as the
material was difficult to level with a grader.
Efficient compaction was achieved and the
finished surface demonstrated satisfactory
strength, in contrast to unstabilized sand.
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