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REINFORCED SOIL SLOPE AT SHILLONG BYPASS CONNECTING NH-40 TO .

NH-44, MEGHALAYA

SHILLONG, MEGHALAYA, INDIA TECHFAB INDIA

Reinforced Soil Slope

Client: Products used:

|NATIONAL HIGHWAYS AUTHORITY OF INDIA (NHAI) |. TECHGRID — GEOGRID (KNITTED & PVC COATED
Main Contractor: POLYESTER GEOGRID)

|G R INFRAPROJECTS LTD. - TECHGEO NONWOVEN GEOTEXTILE

Design: - GEOTEXTILE BAGS

[BEST GEOTECHNICS PVT. LTD. - TECHFAB METAL GABIONS

Manufacturer & Supplier: Year of construction:

[TECHFAB (INDIA) INDUSTRIES LTD. {2014

Project description:

There is a construction of a Reinforced Soil Slope at Shillong bypass (Meghalaya) connecting NH-40 and NH-44
with the application of geosynthetics in that region which has natural mountain terrain, deep valley at rare end side,
with touch of natural green aesthetic and state of the art design & architecture.

The reinforced soil slope & gabion retaining wall at toe has been proposed to slope elevated terrain in concurrence
to design, consultant & architect. Their joint views have taken into many revisions before arriving at practicable
solution which encircles the aesthetic view with as a final outcome at rare deep valley portion, based on the
submission of M/s Best Geotechnics.

Keeping the above perspective, the scope work of Techfab India Industries Ltd., was to meet:

Supply of Techgrid Geogrids, Metal Gabion, Nonwoven Geo textile.

Supervision.

Reinforced Soil Slope — Top View
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Salient features:

Soil Reinforcement:

Facing:

Design Methodology :

Techfab India Scope:

Method statement:

Techgrid Geogrid (Knitted & PVC coated Polyester Geogrid).

Wrap-around Geogrid facing for Reinforced Soil Slope, with Geotextile bags filled
with sand. Techfab Metal Gabion as toe wall.

Ressa software for analysis.

Supply of TechGrid Geogrid, Metal Gabion, Nonwoven Geotextile.

Installation of gabions, geogrids cannot be initiated until excavation; foundation preparation and levelling of
soil have been completed, and properly inspected by the site engineer.

In case of unsatisfactory preparation of sub grade by the installer, it must be rectified as guided by the Site

Engineer.

Excavation:

Excavate the sub grade vertically to the plan elevation & horizontally to the extent of the geogrid lengths.

Remove & replace the unnecessary soil not meeting the requirement given by the design engineer with the
approved materials from owner’s side.

Protect excavated materials that can be used as a backfill for the reinforcement zone against weather.

Techfab Metal Gabion Wall Layout — Initial Stage
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RSS with TechGrid GeoGrid — Under Construction

Pre Final Stage of Construction
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Foundation Preparation:

Over- excavated area the sub grade shall be in maximum loose lifts of 250mm & shall be compacted to a mini-
mum of 95% Standard Proctor Dry Density with 1% to 2% of OMC in accordance with relevant standard.

Engineer In Charge inspect for the sub grade soil properties for the reinforced zone should fulfill the require-
ments according to design & drawings.

Construction:

Construct reinforced soil slope in accordance with the approved design & drawings.
All precautions are to be taken while placing the geogrids to avoid damages.

Reinforced soil & backfill must fulfill the requirements according to the approved design & drawings
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DEPFARTMENT OF CIVIL ENGINEERING ARTMENT OF 1 NGINEERING
Indian Institute of Technology Madras Indian Institite of Technology Madras
Chennai 60MMI36 Chennai GIHMI3EG
Phone: (044) 2257 4263/4230 Phone: (044) 2257 -:_ ,\-4__1‘.‘2-
FAX: (044) 2257 4252 FAX: (044) 2257 4252
Dy K. Rajagopal June 22,2012
D b Hajagopal June 22, 2012 Professur
Professar
o Proof ¢ pe on the 3 ong by pass
g NH40 and NH 44
Shri AKS Chauhan
Shillong Expressway Limited Throtgh 8 letter No. GRILA2 . 29.5-2002, Mis GR Infraprojecis Lid. have
502 DC Mark requested 1T Madras 10 prog s for the reinforced soil embankment being
sower Moti Nogar constructed o Shillong bypass road connecting NHA0 and NH 44,
Mear Fire Brigade . : - . .
Shillong 793 014 The ¢ sign report, drawings and the soil investigation repons were supplied 1o the
consultant. The designs were perfonmed by Mis Best Gouted s Pyl Lid. Mumbai. All the
[t v octileulntions were perfonmed g the AAS OFHWA approved software
- Re5SA developed by Mis ADAMA Engin g Inc., USA.
Diear Shri Chauhuan,
The height of embankments mnge from 285 m 1o 43 m and the <lope angle as high s
prool checking of reinforced soil slope on the Shillong bypass under construction S0°. The reinforeed soil slope design considered reinforcement layers at veni f
g NHA0 and NH 44 B0 mvm and secondiry reinforcement layers at 400 mm vertical i

| spacing.
9.5.2012 proposed 0 be given aund slope with sand filled bag facing. The proposa
innovative and environmentally susininable,

Reference: vour letter No. GRILS 1 2-13/Civil/e8. d

Wk

Thank you for forwarding the design report of the above reinforced soil slope and the . " . .
associated soil test repors. The soil propertics assumed for design are reasonuble and consistent with the soil test reports
) ) ) Pt o the site

I have gone through the design caleulations and the differenmt para rs assumed in the

The polyester kniled geogrids have very good ereep nesistance and will be able 1o provide

design. the necessary resistance for the service life of the structure. The different red
S s . = " . usad for obtaining the long term all abhle design strer e reasonable. The geogrid-soil
Mecessary rifications and the modifications were done by your designer Mr. Satish Naik. interaction parameter of 0840 is reas e and slightly on the conservitive side based o ihe

om several laboratory and field pallout tests.

ased on independent caleulations and the Teasibility of the recommenc CONSILCLIon
Based b 1 leul i the | bility of 1 ded

procedures, | am pleased 1o approve the designs.  Please find anached herewith the proof : surchurge pressire considered in design of 24 kPa is ps per the IRC load
checking repon on the des

ns,

The selsmibe factor assumed for design is consistent with the provisions given in IS 1893-
2002 for Shillong arean. The different factors asswimed for estimating the peak ground
seccleration like the Impornunce factor, spectral acceleration cocfficient. ete. are reasonable
ond consistent with the nature of the 500l embankments.

Please contact the undersigned for any further clar

Yours sineerely,

,z’ r")‘-l. Sy

K. Rajogopal

The factors of safety obtained for d rent embankments are more than |30 As the
carhquake seismic % are considened, ! ' i
developed in the »r

the factor of safcly aga

hle. The Forces

this faclor of sal i reaso

pullout failure
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It is noticed that pons water pressures are not considered in the stabiliy analysis ofthe slopes.
Hence, it is very imponant thist 1he drainage layer be constricted at the back of the reinforced
sail fill and the PVC drain pipes be placed with proper alignment to drain any inernal water
out of the soil slope.

The designs proposed for the consiruction ane found o be as per the relevani standards and
the factors of safety obtained are adequate, Hence the designs are approved.

The drainsge layver should be constructed strictly as per the construction drawings using
aggregate of approprisie grsding and layer thickness,

The PVC drain pipes should be placed as per the eonstruction drawings with proper
alignment and gradient for free Mow of water. In any case, waler should not be allowed to be
stagnated within the slope body as it is detrimental for the safety of the embankment,

The backfill should be compacted 10 at least %% maximum modified Proctor density.
Adeguate quality control tests should be performied on each layer of compaction.

The soil should not be placed and compacted during rainy periods. The construeted sall
should be covered with polythene sheets during rainy periods 1o previent soil erosion.

The surface of the embankment is proposed w be finished by wrap sround of the geogrid
layers. The surface of the slope should be covered with a naturel !:t,‘f.lc.\l':lc {coir or jute) in
order to promote guick growth of vegetation, Owce the vegetation grows, the slope surface
will be safe mgainst water or wind erosion,
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Natiomnl Highway Awherity of India (NHAT has swanted the project ¢
INH=40 g0 WH-44), 1o the O

G R INFRAPROJECTS LTD.
{Formerly knawn o3 G.2. Agarwol Builders & Develapers L)

TO WHOM IT MAY CONCERN

Dratel: 10022004
Iong Bypass
5 one of the lead
member of Consartium M's GR Infia Project Limited has completed the project musch before

sinzirs M3 Shillong Expressway 14l

the schedubed completion dote,

Since: Shillong Bypass |

assing through Rilly terran, there wore varous requirements

like steep embankments, reinforoed soil remining walls & slope motection work. State-of-
dhe-art technical solutions were adopted using advanced and Jarest technical methods
such as mechanically subilized soil siopes with the various prades of geogrid The

Geograd Used for maximum hefght of 45 Mirs,

We berewith cermitied thir we have used diffierent grades of Techfub Geogrids pt this
project

FOR GR INFRAPORJECTS LTD,
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Design Checked by IIT (Madras) Prof. K. Rajagopal Letter from G R Infraprojects Ltd. to TechFab India

The supplied materials, Techgrid - Geogrid, Nonwoven Geotextile, and PVC coated galvanized Gabion are the in
house manufactured products of Techfab India Ltd., in their state of the ISO 9001:2008 certified factory under the

proven and tested qualified experienced faculties having edge of national globally accredited QTP & QTC.
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After Completion of Project with vegetation

For further details kindly contact :

TechFab India Industries Ltd.

711/712, Embassy Centre, Nariman Point, Mumbai — 400021
Tel: + 91- 22 - 2287 6224 | 6225 Fax: + 91- 22 - 2287 6218
E: info@techfabindia.com

W: www.techfabindia.com
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