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PREFACE |

Jute textiles have been used for technical applications since the early 20" century,
from mills in Scotland to Strand Road in Calcutta in the 1930s. Jute Geotextiles in
their present form have been familiar to geotechnical experts since the 1980s.

The Indian Jute Industries' Research Association in association with research
organizations- B. E. College, Central Road Research Institute, Central Soil & Water
Conservation Research & Training Institute, Tea Research Association, Jadavpur
University — have conducted several exercises and field applications. These have been
in the areas of geotechnical applications like soil conservation, road construction, slope
management, river bank protection, mine spoil stabilization in different parts of our
country.

Field trials have been conducted with end-users like Kolkata Port Trust, Irrigation
& Waterways Department, Govt. of West Bengal, and have been thoroughly
documented, mainly through personal efforts. While the initial results have been
uniformly encouraging, no in-depth post-work investigation of the soil status (after
laying of JGT) has been conducted in these trials. This has left a gap in technical
understanding of soil improvement vis-a - vis fabric degradation. In laboratory
studies, it has been found that the role of JGT or, for that matter, of any
geotextile is that of a catalyst, functioning for a short period initially as separator/
filter/ drainage medium/initial reinforcer and ensuring natural consolidation of soil
known as "filter cake" formation ultimately. Field trials corroborate this concept.

In this anthology, efforts have been made to collect and correlate the available
inputs of some of the significant file trials for the preparation of a database
which will certainly provide an opportunity for better technical understanding of Jute

Geotextile by interested engineers/end users.
alin et

(A. Bhattacharya)

Dated 26 June 2007 Secretary .
Jute Manufactures Development Council
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LABORATORY EXPERIMENTS







JUTE GEOTEXTILE FOR ROADS-
LABORATORY INVESTIGATION

OBJECTIVES
) To asses the feasibility of using jute geotextile for application in road construction.
1)} To observe whether the biodegradability of jute fabric is a deterrent factor for its use

as a separator in road construction.

LABORATORY INVESTIGATION
In order to study the different properties of jute fabric related to performance as a geotextile
compared to other commonly used synthetic geotextiles a through investigation was made.

RESULTS
i "I?adéi vm\Neiig'htTThi(i:kne’és Grab tensile E|ongat{on rTrabezoizlalT Eermeability 1 Type
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*Findings of Prof. S.D.Ramaswamy & Prof. M.A.Aziz (Deptt. Of Civil Engg,National university, Singapore) ;
Published in “International Workshops on Geotextiles, 22-29 November, 198 9 Bangalore,India



DYNAMIC LOAD TEST

Dynamic load test was conducted with clayey subgrade of natural water content 40 % .

A dynamic load of 8 kN and a simulated contact pressure of 255 kN / m*was applied :
upto 1000 applications were made.

RESULTS

The results of dynamic load tests are presented in fig.1 and in the following table::-

Thickness of Rut depth
aggregate (mm ) Remarks
without JGT with JGT
With the use of JGT more
7100 mm 22 mm 70 mm than 50 % reduction in
rut depth in both the cases.
200 mm 18 mm 7 mm

The results of the dynamic load tests on jute fabric correlate very well with those of Lai
and Robnett who carried out similar tests on a synthetic geotextile ( Typar ).

(Ref: Lai, J. S. and Robnett,Q. L. (1980) “Designing and Use of Geotextiles in Road
Construction.” Proc. 3° Conf. Road Eng. Assoc. Asia and Australasia, Taipei,ROC.)

STATICLOAD TESTS

Static load test was conducted on clay in layers of 100 mm. Jute fabric was placed
with back filling of 100mm thick moist sand (M.C 6%) and a pavement pressure of
2.4kN/m*was simulated.

Short time rutting tests were performed under a series of loading pressures from
simulated wheel loads of 350N, 900N &1350N while long term(6 weeks) loading tests
were performed under simulated wheel loads of about 1000N on bearing plate of
200 mm diameter.

RESULTS

Results of short term static load tests and long term sustained loading tests were
found satisfactory and are presented by fig 2, fig 3 & fig 4.
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UNCONFINED COMPRESSIVE STRENGTHAND CBRTEST

Unconfined compressive strength and CBR tests were carried out to asses the influence of
Jute geotextile on the strength of clayey subgrade at different moistyire contents.

RESULTS
The findings are presented by the following tables and fig.5.

EFFECT OF JUTE GEOTEXTILE ON UNCONFINED COMPRESSIVE TRENGTH

Water content (%) Unconfined comprezssive strength Strain at failure (%)
(kN /m~)
25 110 ( without fabric ) 8 ( without fabric )
300 ( with fabric ) 26 ( with fabric )
30 45 ( without fabric ) 10 ( without fabric )
115 ( with fabric ) 30 ( with fabric )
35 36 ( without fabric ) 22 ( without fabric )
65 ( with fabric ) 42 ( with fabric )
EFFECT OF JUTE GEOTEXTILE ON CBR VALUE
Water content ( %) 20 25 30 35
Without fabric 5.0 4.7 . 2.
CBR value 39 0
(%) . .
With fabric 8.0 6.8 5.2 4.5
IN SITUTRIALS

Plate load test was conducted to evalute the in situ behaviour of the sub-grade. The sub-
grade soil used was soft to medium silty-clay having NMC 35% and Vane shear strength
(insitu) of 20kN/ m*. Plates of 300 mm diameter were used.

RESULTS

The average results are shown in Fig.6. The results are in tune with similar tests reported with
man made geotextile. ( Ref: Jerret, P.M.et al (1997), The use of Fabrics in Road constructed
on Peat": Proc. C.R. Conf. Inf. Soils Textiles, Paris,pp19-22, France.)

1



DURABILITY TESTS

The jute specimen consisted of blank sample treated with 40%, 50% and 60%
bitumen and samples were preserved with 3.5%, 6% and 12% tanal in. They were
either soaked in acid solution (pH=3), alkaline solution (pH=12) or buried under the
clay in a separate container and the grab tensile strength test was performed
monthly.

RESULTS

Durability studies have confirmed that the Jute geotextile retains sufficient strength
forabouta year.

CONCLUSION

Jute geotextile appears to function quite close to symthetic counterpart.

The plate load tests confirmed that the Jute geotextile significantly improves the
bearing capacity and settlement beheviour of the subgrade soil.

The strength and condition of Jute geotextile beyond one year after placement should

not be any concern as by that time it helps provide a self-sustaining subgrade.

(N. B. : See Annex | for experimental details)
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COMPARATIVE STUDY OF
SYNTHETIC AND JUTE GEOTEXTILE
ON EROSION CONTROL*

OBJECTIVE
i) Evaluation of the performance of Jute geotextile in surficial erosion control.
i) To assess the comparative performance of such a system, a quantitative trial has

been conducted using three synthetic geotextiles, one Jute geotextile (JGT) and one
composite geotextile.

LABORATORY INVESTIGATIONS

An artificial embankment slope constructed beneath a rainfall simulator was used for the
experiment. The embankment slope modeled by battered face of the soil was inclined at 26°
to the horizontal to represent a 1:2 slope. The slope width of 5 m was divided into 6 trials bays,
each 500 mm wide to allow a space between adjacent bases.

@ Simulated rainfall was generated using a series of nozzles fixed toan oscillating bar above
the slope.

@ Rainfall drop size was 1.3 mm

@ Kinetic energy of rainfall was 14 J/m?*/mm.

@ Eight storms were used each having return period of 100 years for Eastern England.

@ First five storms had rainfall intensity of 40 mm /hr. with 1 hr. duration.

The first storm was on a pre-wetted slope**. The remaining four storms at this intensity were
run in pairs at three day intervals such that the first storm of each pair fall on a dry slope. Two
hours duration was allowed for drainage before starting the second cycle on a wet slope.
After a three day drying the same cycle was repeated.

* The study was made by M. Terence S. Ingold, Consultant Engineer; England and Mr. James C. T homs;on, Jason
Consultants S. A., Switzerland. Published in ** Results of current research of synthetic and natural fibre erosion
control systems " by (ITC— UNCTAD/GATT).

** The run-off from the dry slope was neglected as it was unrealistically low and erratic.
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* Adifferentapproach was adopted for the last three storms.

Rainfall intensity was increased to 75 mm/hr and the storm duration was decreased to 20
minutes.

_ The first cycle comprised one storm falling on a dray slope and after 2 hours, a second
storm was caused to fall on a wet slope.

After a three-day period, the slope was pre-wetted and a single storm was applied to the
wet slope. :

Each of the five samples were installed on 500 mm x 1.8 m trial plotin accordance with the
manufacturers' installation instruction.

The sixth plot was top soiled and seeded in the normal manner and used as a control plot.
All the six plots were seeded to assess the ability of each product to resist washout of the
ungerminated seed.

ABOUT THE TRIAL PLOTS AND GEOTEXTILES

The control plot and other five plots were covered with 200 mm top-soil comprising 12 %
clay, 29 % silt, 33 % sand and 26 % gravel. Seeding was done by hand using
commercially available grass seed @ 28 grams / m’

Geotextiles Composition Properties
Weight Thickne | Tensil Opening Durability
SS strength size
JGT Jute 500g / m’ = 7.5kN/m [11 mmx18mm| 2 years

(80 Cellulose, 12
% Lignin etc)

Enviromat [ Wood/Wool 360 g /m’ - - |25mmx37mm | 18 months
mulch contained
in PP strand
mesh .
Enkamat Polyamide 260g / m’ 9mm [0.8kN/m - -
7010 (min)
Tensarmat Polyethlene 4509/ m’ 18 mm  |4.4kN/m | 6mm-8mm -
Geoweb HDPE 1740g / m* - = - -
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RESULTS

Some inconsistent and very low run-off values were obtained for the initial application of
the 40mm/hr. intensity storm to the pre-wetted slope due to high initial rates of infiltration.
Similar problems were encountered for dry slope at the higher intensity of rainfall. These
results were disregarded when calculating mean run-off values so leaving reliable data

for wet slopes only at the 75 mm/hr. rainfall intensity.

1. Mean Run-off as percentage of rain-fall :-

The results obtained are presented in the following table and the figures.

Dry slope Wet slope Wet slope

System 40mm/hr. 40mm/hr. 75mmyhr.
Control 25 33 50
JGT 02 09 11
Enviromat 03 16 31
Enkamat 19 41 34
Tensarmat 28 37 23

Geoweb

16 33 23

Storm duration " 01 hr. 01 hr. 20 mins.
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2. SEDIMENT LOSS

The relative effects of different rainfall intensities where sediment yield expressed
in grams are shown in the following table and figures.

System (‘IlDOrymSn'? I;)r?r) (Xger:\ﬁl.o/pr?r) (7Vgit1§:3pher.)
Control 70 - 92 263
JGT 6 25 57
Enviromat a 23 84
Enkamat 56 121 189
Tensarmat 81 106 124
S e 104 136

Mean values of Soil Erodibilit

N.B.: Storm duration normalized to one hour
3. SOIL ERODIBILITY

y (grams / mm ) are indicated in the following table

and figure.
System Dry slope Wet slope Wet slope Overall average T
(40 mm / hr) | (40 mm /hr) | (75 mm / hr)
Control
7.1 8.0 5.8 7.0
JGT 16.4 1.7 2.1 6.9
Enviromat 7.5 1.1 1.0 3.6
Enkamat 10.4 6.4 .8 7.4
Tensarmat 9.0 7.8 SRS 7.2
Geoweb 12.3 8.6 6.2 7.9
Storm 1 hour. 1Thour 20 mins
Duration

18
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4. MOISTURE ABSORPTION

Moisture absorbtion of different geotextiles expressed in percentage is given below.

System Absorbed Moisture*
JGT 485
Enviromat Not measured
Enkamat 7010 118
Tensarmat 40
Geoweb 9

*As percentage of dry weight

5 DIFFERENCE IN GRADINGS BETWEEN SEDIMENT AND
VIRGIN SOIL

Comparison of the gradings of virgin soil with the gradings of the sediment is
given below.

Rainfall

intensity 45 mm / hr 75 mm/ hr

System Clay Silt Sand Clay Silt Sand

Control -3 -1 +4 -5 -4 + 8

JGT -4 -7 +10 - - -

Enviromat -2 0 +2 -5 - 10 +15

Enkamat -4 +4 0 -5 -2 +7
Tensermat -5 0 +5 -5 -5 + 10

Geoweb -5 -2 +7 -6 -5 + 11

Virgin Grading : Clay — 12 %, Silt - 29 %, Sand — 33 %.Gravel — 26 %

N.B. Negative values indicate that there is less of that particular fraction in the sediment than in the
virgin soil and lesser erodability of the soil. Positive values indicate more of a particular fraction in
the sediment that in the virgin soil.
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STORM DURATION NORMALISED TO ONE HOUR
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Rainfall intensity - 40mm/hr
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Rainfall intensity — 40 mm/ hr
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SOIL ERODABILITY

25 -
Sediment loss on Wet Slope

Rainfall intensity 75 mm+ hr

B Wet slope
@ Dry slope
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CONCLUSIONS

The results clearly show that JGT and Enviromat are very effective in reducing erosion for the
soil tested. All the product reduced erosion at the higher intensity rainfall where JGT proved to
be the most effective. At lower intensity rainfall JGT and Enviromat gave similar
performances, although the JGT tended to become more effective with time throughout the
tests. Results for the other product were less conclusive, because of the very low run-off on
the control plot. ,

The JGT seemed to operate mainly through considerable reductions in run-off. JGT is the
most effective product with the higher intensity rain and also showed a tendency to become
more effective with time. This is due in part to the drapability of the product when wet which
helps to maintain close contact between the JGT and the soil surface.

Compared with an unprotected soil, erosion was reduced to 72% with Enkamat 7010, 52%
with Geoweb, 47% with Tensarmat, 32% with Enviromat and 22% with JGT. The results for
the 40mm/hr rain-fall intensity where less conclusive because of the unexpectedly high run-
off recorded on the plots with Enkamat 7010, Tensarmat and Geoweb compared with
unprotected plot. This was attributed to methods recommended for installing this products
which created a more erodible version of the test soil. JGT reduced erosion with lower rainfall
intensity to 9% and 27% than that of an unprotected soil for initially dry and wet soil conditions
respectively. The comparable figures for Enviromat were 6% and 25%.

( N. B. See Annex Il for further details)
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EFFECTIVE USE OF JUTE GEOTEXTILE
IN CONSTRUCTION OF ROADS FOR LIGHT TRAFFIC
— A LABORATORY EXPERIMENT *

OBJECTIVE

Ascertainment of improvement of load bearing capacity of subgrade of a road withthe
introduction of jute geotextile and one and two layers of bricks..

EXPERIMENTAL INVESTIGATIONS

Six sets of plate load tests were conducted with 25 mm thick steel plate of 30 cm x 30 cm size.
The plate was placed centrally into the test pit of size 150 cm x 150 cm & 30 cm deep. The
conventional method was followed for the plate load test. The schedule of the tests are given
below: -

Test Set The Test Pit Layers of brick laid over
the final level
(a) 30 cms No brick layer
(b) 60 cms ; made 30 cms by filling with same virgin soil One layer of brick

60 cms; made 30 cms by placing same virgin soil

(c) overJGT(60 cms x 60 cms) No brick layer

(d) Same as in set ( ¢) One layer of brick
(e) Same as in set (b) Two layers of brick
(f) JGT (60 cms x 60 cms) was placed at 60 cms depth and Two layers of brick

30 cms depth was made by placing virgin soil over JGT.

*The experimental study was made by Dr. Amalendu Ghosh, Prof., Civil Engineering Deptt, B.E.College (DU),
West Bengal, India : Published in All India Seminar on “Application of Jute Geotextile in Civi! Engineering N
March 07, 2002.
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CHARACTERISTICS OF SOIL USED

The soil used on the test was silty clay having following properties : -

LL:- 78 %

PL: - 40 %
N.M.C.: - 30 %
Unconfined

compressive strength : - 4.7t/ m’
Proctor OMC : - 21 %

Max. Dry density : - 1.566 gm / cc
RESULTS

Theyield stresses and corresponding settlements for different cases are given below : -

Type of test medium

Yield stress, t / m?

Settlement, mm

Virgin soil (set a) 12.11 30.00
‘| Compacted soil* underlain by single

layer of brick (set b) 27.90 58.70

Compacted soil underlain by one layer

of jute geotextile (set c) 19.40 70.00

Compacted soil overlain by

by single layer of bricks and underlain 35.50 27.00

by a layer of jute geotextile (set d)

Compacted soil overlain by two layers

of bricks (set e) 21.20 26.00

Compacted soil overlain by two layers

of bricks and underlain by a layer of 19.30 12.70

jute geotextile (set f)

*Compacted soil was obtained in the pit near OMC at the unconfi

compacted fill of 6.6 t / m’

24
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CHARACTERISTICS OF JUTE GEOTEXTILE USED

Weight 418gm/m’
Thickness 2.305mm

Tensile streng'th 0.0704 Kg/cm
In-plane permeability 6.428x10°cm/sec
Cross plane permeability 1.358 x 10 °cm/ sec.
CONCLUSION

% Placement of one layer of bricks on the top of the surface of compacted soil set (b)
helps on increasing the load carrying capacity quite significantly compared to virgin
soil, set(a) or simply a jute geotextile layer overlain by compacted soil set(c).

< The response of two layers of bricks over compacted soil (set e) has been better. But
when one brick layer along with a jute geotextile layer (set d), the load carrying
capacity is improved and is higher than that in the case when only two layers of bricks
are used (sete).

< The best resultis obtained when two layers of bricks are used in addition to a layer of
jute geotextile (set f) but set (d) appears to be the most effective both from

performance and economic point of view in case of low volume rural road
construction.

(N.B. See Annex Ill for the experimental set-up)
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CONSTRUCTION OF HIGHWAY EMBANKMENT
ON
SOFT MARINE SOIL USING JUTE GEOTEXTILE AT
KAKINADA PORT (ANDHRA PRADESH)
A CASE STUDY*

LOCATION D - Kakinada Port area , Andhra Pradesh

OBJECTIVE
Reinforcement of the highway embankment with the help of Jute geotextile by minimising
post construction settlements, lateral spreading of fill material, etc. economically.

PROPERTIES OF SUB SOIL

Composition : mainly clay upto a depth of 4 m with occasional
mixture of silt or sand.

Moisture g:ontént ; 70 % — 80 %

Liquid limit : 60 %

Plastic limit 28 %

Bulk density : 1.3 mg/m’ — 1.45 mg /m’

Undrained shear strength 6.0 kN/ m’

(insitu Vane shear test)

Compression index ( C,) 0.225

Co-efficient of consolidation (C,) 2.0 x10" m* sec

* The study was made by PJ. Rao, Bindumadhava, N.Venisiri of CRRI,New Delhi and A. Sreerama Rao of
J.N.T.U. College of Engineering , Kakinada under the UNDP sponsored project “Dévelopment and Promotion
of Jute Geotextiles: Published in Proc. 6" . Int. Con. On Geosynthetics, Atlanta 1998, pp.779— 782 & National
Seminar on “Application of Jute Geotextile & Innovative Jute Products” New Delhi 2003, pp 59 — 65
respectively. '
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DESIGN APPROACH*

Height of fill (H) 1.5m

Unit weight (y) 16.6 kKN/m’
Angle of internal friction(¢) 30°

Depth of foundation soil(D) 4.0m
Undrained Cohesion (C) 6 KN/ m?

Factor of Safety (FS) against bearing failure for the un-reinforced embankment = 0.75
The bearing capacity was found inadequate without reinforcement.

Time required for 90 % consolidation of soil works out to be 205 days or about seven
months.

Settlement was estimated to be at the order of 175 to 205 mm, by using standard
calculations.

Factor of safety at the end of the consolidation without any reinforcing fabric would
be 1.26 which is satisfactory.

PROPERTIES OF JUTE GEOTEXTILE USED**

1. Thickness : 3 mm

2 Weight : 750 gsm
3 Tensile strength 20kN /m
4, Elongation at break 3 %

5. Puncture Resistance 350 N.

6. Overlap length 30 cm

* Details of the Design approach are given in Annex. 1V,

** The woven Jute geotextile fabric was treated with Cupro-ammonium sulphate to increase the resistance
of the fabric towards bio-degredability.
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Road Kakinada — A. P.

Damaged Road

Laying of JGT in
Road embankment

Finished Road
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RESULTS AND DISCUSSION

1. At the end of seven months-the shear strength of the sub soil ensures the required
factor of safety. The strength of fabric is no longer needed to provide reinforcing effect.

2 (a) WATER CONTENT OF SOIL BEFORE AND AFTER LAYING OF JGT

Water content %
Location Before Following laying at elapsed months of
laying
JGT 3 7 21 30
1 97.4 76.3 68.7 55.0 50.0
2 72.7 69.1 56.3 45.4 3508
3 76.4 69.1 68.7 59.0 53.4
(b) DRY DENSITY OF SOIL BEFORE AND AFTER LAYING OF JGT
Dry density (mg/m?®)
Location Before Following laying at elapsed months of
laying JGT
3 7 21 30
1. 0.70 0.85 0.89 - 0.95 1.05
2. 0.82 0.87 1.01 1.25 1.35
2 0.84 0.92 0.89 0.94 1.07
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(c) VOID RATIO AND COMPRESSION INDEX OF THE SOIL AT
DIFFERENT ELAPSED TIMES.

Void ratio Compression index
Before | Following laying at Before | Following laying at elapsed months
Location | laying | elapsed months of laying | of
3 |7 |21 |30 3 | 7 21 30
1. 2.63 2.1 2 1.7 | 1.6 0.65 | 052 | 0.5 0.5 0.45
2. 2.1 1.8 2 1.3 | 1.1 0.61 | 0.56 | 0.5 0.4 0.38
& 2.1 1.9 2 1.6 1.4 0.61 0.60 | 0.5 0.4 0.40

(d) CBR VALUES OF SUBGRADE SOIL BEFORE AND AFTER LAYING OF

JGT
The test was performed 30 months after laying JGT and the following results were
obtained.

Natural soil (before laying JGT) Improved soil ( after laying JGT)
CBR (%) CBR( %)
Unsoaked Soaked Unsoaked * Soaked
specimen specimen specimen specimen
2.10 1.61 6.03 4.78
CONCLUSION

< Water content, Void ratio and Compression Index decreased while dry density and
CBR value of the sub-grade soil increased by the use of Jute geotextile.

< Jute geotextile appears to be very effective even in weak sub-grade soils in
reducing their compressibility and increasing their strength as reflected from the
good performance even after a lapse of 7 years.

(N. B. See Annex IV for the design approach)
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JUTE GEOTEXTILE USED AS SEPARATOR AT
KANDLA PORT, GUJARAT - A CASE STUDY*

LOCATION : Kandlaportarea, Gujarat.

OBJECTIVE : To mitigate the problem of intemixing of subbase and subgrade consisting
soft soil.

TREATMENT WITH JUTE GEOTEXTILE

The subgrade was compacted to the optimum moisture content and dry den5|ty of subgrade.
Non woven jute geotextile was laid over the compacted subgrade as separator. Base course
consisting of 300 mm thick , 60 — 125 mm size stone aggregate followed by 40 — 60 mm size
stone aggregate was provided . A thin layer of 3.0 cm moorum was provided -as cushion
between the stone layers to reduce the directimpact of large sized aggregate on geotextile.

PROPERTIES OF JUTE GEOTEXTILE USED

Sl. Properties Test value
No
1. Thickness 6.91 mm
2. Weight 750gsm
3. Tensile strength _ 2.81kN/m
4. CBR push through load 0.50 kN
58 Failure strain 3 %
. 6. Index puncture resistance 0.077 kN
7. Permittivity 3.36x10 °m/s
8. Transmittivity 46x10 °m/s
9. Type of fabric Nonwoven
10. Apparent opening size ( AOS ) 0.05 mm

*The case study conducted by CRRI , New Delhi. Published in Proc. Workshop on Jute geotextile (1997),
IIMA/JMDC ,Calcutta pp.73-87.
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RESULTS

Assessment of performance was done in respect of rut depth and other visual signs of
distress.

Settlement of the test section in relation to conventional pavement section was also
observed.

Settlement of the test section compared to conventional pavement section were recorded
with the increase of pavementloads from 0.5 MT/m*to 2.0 MT/m* @ 0.5 MT/m*per month
from Feb, 1997 to May, 1997.

No sign of distress. Settlement was observed negligible.

CONCLUSION
¢ Jute Geotextile perform the desired function.
L4 Use of right type of Jute geotextile for the separation purpose is desirable to obtain

optimum result.
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JUTE GEOTEXTILE IN CONTROLLING REFLECTION
CRACKS IN GARIA STATION ROAD
- A CASE STUDY*

LOCATION : Gariastationroad, Kolkata, West Bengal.
OBJECTIVE : Control of reflection cracks and reduction of distress of the riding surface.

TREATMENT WITH JUTE GEOTEXTILE

The affected stretches of road were leveled up initially with aggregates and rolled. The
prepared surface was applied with a tack coat @ 3 kg / 10 m*. Open weave jute geotextile was
laid and lightly rolled. Another coat of bitumen was applied over Jute geotextile @ 5 kg /10 m’
followed by a layer of premix of bitumen — sand coarse aggregates (stone-chips). The
average thickness of the overlay was 25 mm.

PROPERTIES OF JUTE GEOTEXTILE USED

Properties Value
Weight (g/m?) 292
Threads / dm (MD x CD ) 12 x12
Thickness ( mm) 3
Width (cm ) 122
Open area (%) 60
Strength ( kN/m ) [MD X CD] 10x 10
Water holding capacity (%) on dry weight 400

* The work was executed by PW (Roads) Deptt., Govt of West Bengal.
The case study was conducted by IJIRA / Jadavpur University
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Garia Station Road

NG R
Garia Station Road,
. Kolkata, W.B.

Potholes on road surface

Asphalt Overlay with JAT

Finished Road
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RESULTS

The treated pavement was inspected by the Civil Engineering Depart,emt, Jadavpur
University in December, 2002 after it was subjected to one full monsoon season. The
following table reveals the conditions prevailing before and after the treatment.

Potholes Cracks Depression
No % Area % 5%
(average thickness— 75
Pre-work 770 11 1239 m? 17.7 mm)
condition
Post-work 84 1.2 257.25 m? 3.67 Nil
Condition

Pothole depths were confined to the thickness of the overlay. JGT was not visibly affected.

A few longitudinal cracks were seen to have developed in the middle of the road. Some
minor cracks appeared at some locations in the cross direction.

CONCLUSION

« Evidently the road is in a better shape after the treatment compared to the adjoining
stretches where JGT was not applied on the overlay. The trial definitely brought out the
factthat JGT helps in reinforcing asphaltic overlay.

@ |t was observed that the overlay performed satisfactorily where its thickness was in
the range of 20 mm to 25 mm.

@ There has been reduction in the overall pothole area after the tréatment though post-

work distress areas did not correspond with those present before the treatment at all
places.
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WIDENING AND STRENGTHENING OF
MUNSHIRHAT - RAJPUR ROAD,
WEST BENGAL*

LOCATION : - Munshirhat — Penro Khila Rajpur Road (6th to 8th Km.), Howrah,
West Bengal

OBJECTIVE : strengthening at the widened portion on the both sides of the existing
black top road.

TREATMENT WITH JUTE GEOTEXTILE

JGT was laid on the extended portion after compacting the sub-grade with a power roller of 8
— 10 tons capacity. A single layer brick flat soling was laid on JGT to protect JGT from the
puncturing impact of coarse aggregate. Over the BF soling two layers of Jnama metal and
stone metal consolidation (WBM) were laid. Finally it was finished with 20 mm thick premixed
carpeting followed by 6 mm thick bituminous seal coat. The work was completed in
November, 2000.

PROPERTIES OF JUTE GEOTEXTILE (ROT PROOF) USED

PROPERTIES VALUE
Weight(g / n) at 20 % M.R. 760
Threads / dm (MD X CD) 102 x 39
Thickness (mm) 2
Width (cm) 76
Strength (kN/m) [MD X CD] 20x 20
Elongation at break (%)[MD X CD] 10x10
Pore size (Og) micron 300
Water permeability at 10 cm water head (I / m/ s) 50
Puncture resistance (N / o) 380

*The project was carried out by Howrah Highway Division, PW (Roads) Deptt., Govt. of West Bengal with
the technical advice from IJIRA/JMDC.
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PRE-WORK CHARACTERISTICS OF THE SUBGRADE

The pre work condition of the subgrade are represented in the following table : -

L. | Paverment R. Type of soil O.M.C. Field LL % | PL Pl | CBR %
Flank, Km Flank % moisture %
Km content,%
Km
0.40 - - Inorg.clay 21.0 17.2 49.3 | 28. | 20.9 35
- 4
- 1.40 - Inorg.clay 19.8 16.8 52.1 | 33. | 18.6 3.6
5
- - 2.4 | Inorg.clay 18.7 16.2 46.8 | 25. | 21.6 3.4
2
3.4 - - Inorg.silty 19.7 17.4 474 | 31..| 16.3 3.8
clay 1 '
- 4.4 - Inorg.silty 18.4 16.2 51.8 | 32. | 195 3.4
clay 3
- - 5.4 | Inorg.silty 18.9 15.9 46.6 | 26. | 20.5 3.7
clay 1
6.4 - - Inorg.silty 19.2 16.8 48.7 | 31. | 17.5 3.2
clay 2
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