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Akshardam,

Swaminarayan Temple,

Delhi

(2000)
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Case study of Swaminarayan Temple, Delhi.
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BUILDING 

ON 

REFILLED SOIL

(2003)
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ABRAR COMPLEX, 10 STOREY BUILDING, SURAT.

 Excavation – Refilling - Compacted

 Geofilter as Separator & Improve Stiffness

  = 16 ° increase to 30 °

 SBC = 15 t / sq.mt  increase to 30 t / sq.mt

 Settlement reduce to 25 mm
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Excavation Of Creek Zone
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Compaction of Bottom of Excavation by 10 T Vibratory Roller
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Providing Geofilter for Separation or as Reinforcement
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Spreading Next Layer of Same Soil to be Compacted over Filter.
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Spreading Layer of Same Soil to be Compacted over Filter.
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Typical Plan
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Elevation
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SWAMINARAYAN 

TEMPLE, VALSAD.

(2000)
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 20-30 M Erosion on Swaminarayan Temple Plot by 

Tide(1999-2000)

20-30 M 
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 Eroded sandy slope 4m to 5m high.

Erosion 2001 Temple

Sea
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 Conventional Stone Riprap Protection Stones. Eroded by Tides.
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 Excavated for Toe wall Trench
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 Excavated sand used as barrier for Tidal water
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 Toe Wall Trench & Filter Laying.
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 Erection of Gabion on Geo-filter for Toe

Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



 Erection of Gabbian Mat in Position for Stone Filling.
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 Completed Toe , Sluiced by Tide Sand.
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 Gabbian Raised . Tide Spills & Silts Back Side.
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 Toe wall construction with tidal water
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 Toe Gabbian Burried.Shape of Filled Gabbian.
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 Sand Filling Voids & Silting Behind Gabbian Filter.
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 Tide Invades Construction Two Times – Work Completed in 100 Days
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 Final Layout . Backfill With Sand.
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 Clipping
Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



Year 2003 Visit
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 Silting towards sea creating island infront of Temple
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 Garden development in eroded portion after the treatment.
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Year 2008 Visit
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 Silting beach formation in front of Temple
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 Typical sectional view  showing Compound wall above the 

Gabion Wall.
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 Developed garden on the filled soil.
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 Development  on filled soil.
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BREAK WATER, SURAT.

(1998)
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 1996-98 Flood-Scoured deep cut on left Bank D/S of 

weir.Island,Channel,Bank with flood embankments.

( Danger for Pala at Bharimata, piping under Pala.)
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 Soil stratification of left Bank. Base of Embankment. Layer C,E 

caused cavity by Sand flow in return tides. Collapse of Bank –

Piping Perpendicular to Profile.
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 Construction of Break Water to silt channel near Pala (Alt. to Spurs) 

from Ved end
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 Laying of Gabbians, Filter in stages in tidal zone.
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 Break Water Under construction
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 Stepped Break water finished to RL +4.0 (1m sunk into mud)
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 Rope Gabbians in place.
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 Closer of Break Water to island with tide water.
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 Return tide silting during construction.
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 Top showing filter and Gabbions, River flow , Tide.
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 Silting on Weir & Island side (2000).
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 Silting on Weir & Island side (2002).
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 Final Silted Stilling Basin D/S of Weir near Ved June 2002.
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RETAINING WALL

D/S OF WEIR,

RANDER END, SURAT.

(1999)
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 Weir Return Wall, Weir Under Sluice & 

Protection Gabbian Wall Protection-view (1998).
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 Laying of Gabbian on Soft Slush in Stages.
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 Right bank protection work under construction
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 Right bank protection work partially completed
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 Stepped Gabbians With Backfill, Slope Above.

Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



 Construction Phase With Free Tide Movement.
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SCOURING PROTECTION 

U/S OF WEIR,

RANDER END, SURAT.

(1999)
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 FIG – Cross Section of Weir Bays-Showing probability of Piping (weir Surat)

 Legends: (1) Sand fill, (2) C.C. weir floor & glacis, (3) Sweet water Pond, 

(4) Original loose stone Apron of stones weighing min. 40 Kg & size 300 mm 

upstream, (5) June ‘2000 Scour Pocket, (6) P.C.C. block, (7) R.C.C. toe wall, 

(8) Loose stone Apron, (9) Sand & Gravel (Bed Material), (10) Bore. 
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 FIG – Scour Pockets – Channel Formed At Upstream Of Weir, Surat.

Legends: (1) Flood protection wall / Embankment, (2) Sluice Gate, 

(3) Weir Top, (4) Channel Formed by sand Mining in Upstream
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 FIG – Typical Cross-Section of Upstream Scour Hole Indicating,(A) Upstream

concrete Top & Apron, (2) Proposed repairs

Legends: (1) Proposed Rope Gabions (G), (2) Stitched Geotextile filter bags

filled with sand laid under water, (3) Dumped stone fill dropped from Pontoon,

(4) Launching Apron (C.C. blocks & stone riprap),(5) C.C. weir Floor, (6)

Pontoon, (7) Silt (1.0 to 2.0 m deep), (8) Medium sand, (9) Stiff clay.
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Gas Pipeline Erosion,

Pal, Surat

(2005)
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 Gas Pipeline Bed Erosion, Pal, Surat.  Requires safety measures.
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 Cause for bed erosion – Strom drain kotar
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 Erosion protection treatment by Gabion & Geo-filer: Geo-synthetics.
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 Protection work in progress.
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 Finalized profile protection against erosion. (floods 2005, 2006)
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Bank Erosion, 

Goverdhan Construction,

Dumas Road

(2002)
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 Tapi bank erosion, Dumas Road 

River

Tide

Erosion - 2002
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 Protection work with Netlon Gabion base at Dumas Road.
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Bank Erosion Protection,

Dumas Road, Surat.
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 Eroded bank at Dumas Road, Surat
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 Bank protection with Geo-filter & Gabion wall base.
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 Gabion filled outside to be laid under water.
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 Gabion laying from crane on bank.
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 Gabion laying from crane on bank.
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 Gabion laying above the geo-filter.
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 Second layer of Gabion filling above water level.
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 Base preparation for Wall above the Gabion wall.
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 Base preparation for Wall above the Gabion wall.
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 Final finished Base for Wall.
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Anandima Ashram,

Nikora, Bharuch

(2005)
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 Eroded bank of River Narmda, near Nikora, Bharuch
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 Eroded bank of River Narmda, near Nikora, Bharuch
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 Bank  protection work at River Narmda, near Nikora, Bharuch
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 Bank  protection work at River Narmda, near Nikora, Bharuch
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SWAMINARAYAN 

TEMPLE 

AT KOLKATTA

(2005)
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L & T

FLOOR IMPROVEMENT

(2005)
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RIVER TAPTI, SURAT.
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 Erosion on Left Bank at Umra Tapti - HT 

line.Soil Cohesive.Tidal Depth 4m (After 1998 

Floods)

Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



 Vertical Sinking of Left bank. Bridge – Island 1 km 

D/S Tapti Tidal Estuary. 
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 Eroded Bank of Tapti at Vesu – Slope Dressing for Laying 

Mattress.
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 Eroded Bank of Tapti in upstream in Weir
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 Tapi bank erosion showing different soil strata.
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 Tapi bank erosion showing different soil strata.
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 Flood Damage to Pala and Fencing –

Note. 2m exposed pile foundations Ved.
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 Gabbian Retaining Wall for the extension of Samhan 

Ashwanikumar and Flood Control.(1999) The precast 

concrete facing. Height 4.0m.
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 Soil Strata on Which Gabbion Break Water Was 

Constructed at Bharimata (Left Bank Tapti).
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 Typical Gabbian Before Rock Fill.

Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



 Typical 1m Cube Gabbian Lifted by Crane and Lowered 

to Bed Under Water(Umra)
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 Gabbian Laid in Position to Form Erosion Protection and 

Base for Foundation of Wall (Umra).
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 Erosion On Arabian Sea Coast at Tapti Estuary.
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 Impact Test of Gabbian. The Shape of 1 M3 Gabbian on Lifting.
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GEB Tower,

ESSAR Road,

Erosion Control

(2003)
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Notes: 
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01 20/04

1) Deepest Level (R.L. -4.0) is beyound 48 m.

2) Levels are w.r.t. GTS Road level assumed R.L. +5.0 m

3) Survey Data By GEB.

4) Filling of ESSAR Slag / Pana sand over filter will be covered by 

     500 mm thick stone packed pitching with interlock(stones > 200 mm)

5) Ballies 2 per Gabbion 1.5 m at G.L. and 1.0 m between Gabbions 2" Dia.

6) Soil Profile is assumed from data base.

7) Geo filter thicker than 40 g / sqm Joined by 75 mm overlap e pins.

8) Projected C.C. Legs of tower will be cleaned & covered 

     by 40 mm polymer plaster with binder coat.

See Note (4) See Note (4)

9) Width of work shall be 10 + 5 m 

     to be planned as per site conditions.

10) Existing Spur will be strengthens using

      Ballies, Stones / Gabbions to R.L. + 3.0.

Rev. Date
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Notes:

(1) Old  Tower 49 cancelled & Relocated 

      Hence drawing revised.

(2) O indicates R.L. w.r.t. M.S.L.
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    Stone Filling 

200 to 300 mm size
R.L.: 3.5 m

G.R.L.: 2.5 m

GEB Tower Base
( Tobe Plastered by Polymer Concrete)

Detail B
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Note: (1) No. of Gabbion will very with site condition.
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GEB Tower,

Kedia Island,

Erosion Control

(2003)
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Dwarka Temple,

Erosion Control,

(2006)
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Cohesive Soil Strata in moist condition

Detail-A

60 mm thk. Interlocking Paving Blocks

75 mm thk. RCC Slab

100 mm thk. PCC

50 mm thk. Sand layer as GSB

Geofilter as Saperator
Woven, 120 g/sq.m.

Subgrade CBR>6 (Assumed) 

Fig. 1: Sketch showing proposed protection works at Gomti Lake.

Note:

1. Assumed in working season the Gomti Lake will be in dry condition.

Ballies (25 mm dia bar 0.8 to 1.0 m long)

10

0.35

0.65

0.35

See Detail-A

Geofilter, Woven, 200 g/sq.m.

Gabion

400 mm Rubble Pitching, Hand laid

2. SBC of existing soil below the Gabions is assumed as 15 t/sq.m.

RCC Steps

Curbing Wall

Gomti Lake
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ONGC Ankleshwar

Bank Prot,

Erosion Control,

(2006)
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South Bank of Dhadhar River / Creek

Fig. No: 1 -Location of well & distance from the Water line in River (provided by ONGC)

Protection Starting Point

5

Well 478

Note: All dimensions are in Mt.

Well 575
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Well 848

Well 576
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Well 563
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Well 574
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Well 490
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Well 432

End Point of Protection

SCALE : NTS

EFGE CONSULTANT

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 01

DateRev. No.
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Silting & Islands near mouth/

ponding of 2-3 m depth

even at low tides was reported.

LAT Level (-) 0.4 sea Level varies with movable silt with
tide rising, receding & flood.

Normal Bed Level 3.3 m

Low Tide Level 4.3 m

(4 Times per Year)

Scour Level 0.3 m (Varies)

Lowest Low Tide 1.3 m

HHTL or Flood Level 9.0 m

Normal High Tide Level 7.3 m

Dhadhar River
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SCALE : 1 : 100

EFGE CONSULTANT

Fig. No: 2 - Typical Section of the South bank of River Dhadhar.

DATUM -3.00 

1.00 

0.00 

-1.00 

-2.00 

Cohesive Clayey Soil

Silt & Fine Sand

Cohesive Clayey Soil

4.00

6.00

DISTANCE IN M.

5.00 3.00

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 02

DateRev. No.

Crest of Bank R.L. 8.3 m

Note: All elevations are Chart Datum Elevation not GTS
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SCALE : NTS

EFGE CONSULTANT

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 03

DateRev. No.

South Bank of Dhadhar River / Creek

Fig. No: 3 - Estuary of Dhadhar River

North Bank of Dhadhar River

Entry to Gujarat

0.5 km10 km
22 km

Dahej

Gandhar
30 km

Wells under proposed protection

10 km
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EFGE CONSULTANT

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 03

DateRev. No.Fig. No: 4 - Settelite Image of Dhadhar Estuary

SCALE : NTS
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Fig. No: 5 - Typical Section showing proposed treatment for well about 5 m away from bank.
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DISTANCE IN M.

Normal Bed Level 3.3 m

Low Tide Level 4.3 m

(4 Times per Year)

Scour Level 0.3 m (Varies)

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 05

DateRev. No.

R.L. 8.3 m

Note: All elevations are Chart Datum Elevation not GTS
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Lightly Compacted Soil (Reinforced)

Gabbion 1 m x 1 m x 3 m

Geofilter 

Phase - II Phase - I

Phase - I

Phase - II

Lowest Low Tide 1.3 m

HHTL or Flood Level 9.0 m

Normal High Tide Level 7.3 m

Phase - I

Phase - II Phase - I
Top of Embankment 10.3 m

Jute / Cement Bag filled with Sand/ Silt + Fine Sand

Phase - III

Phase - III

R.L. 9.3 m

6.3 m or so
G.W.L.

Gabion Matress

PVC Coated G.I. Wire Mesh Gabion

3.0 m x 1.0 m x 0.6 m

Immediate Temporary

Protection Work as per Fig. No. 6

Dumping 20-40 kg Rubble
(To be planned for actual depth)

Fair weather Construction to create Working Platform Second Defence / Now Control Erosion Execution in Tidal / Flood Monsoon 2007
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EFGE CONSULTANT

Fig. No: 6 - Typical Section showing Temporary Protection work for immediate actions.

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/ONGC ANK/ 06

DateRev. No.

R.L. 8.3 m

Note: 1. All elevations are Chart Datum Elevation not GTS.

Crest of Bank

1
6

.0
0
0

1
7

.0
0
0

1
8

.0
0
0

1
9

.0
0
0

2
0

.0
0
0

Soil (fine sand) filled in

Gabbion 1.0 m x 1.0 m x 2.0 m or

Geofilter 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

DATUM -3.00 

1.00 

0.00 

-1.00 

-2.00 

Normal Bed Level 3.3 m

Low Tide Level 4.3 m

(4 Times per Year)

Lowest Low Tide 1.3 m

HHTL or Flood Level 9.0 m

Normal High Tide Level 7.3 m
Rubble - A type

3. Tide data - Based on CWPRS Report.

2. Site Geomertry - As supplied by Client.

(10 - 20 kg)

R.L. 9.3 m

Geofilter

240 g/sq.m., 75 micron pores,
Permeability - 9 lit./sq.m./sec. 

240 g/sq.m., 75 micron pores
Permeability - 9 lit./sq.m./sec. 

Rubble - B type

(20 - 40 kg)

1.0 m x 0.5 m x 3.0 m 

Jute Bags / Cement Bags

Existing Ground Level

6.3 m or so
G.W.L.

4. As discussed on phone on 3/7/07 considering cost, time of construction 

and short term measures (to be covered by permenant measure) chain link 

fabricated gabions above R.L. (+) 3.3 m. Wrapover geofilter will be protected

by soil bags at gabions end.
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SMC Bank Prot,

Erosion Control,

(2006)

Geofabrics for Erosion control and Foundations, A.M.D., S.V.N.I.T., Surat, 31 Dec  2008



1 : 3

1 : 3

1 : 3

RL: (+) 1.0 m

RL: (+) 3.0 m

250 micron HDP Sheet (Lap / Welded joints)

Geomatress 240 g/sqm below gabbion (as per CWPRS)

Cement bags filled with mixture of Clayey soil + Fly ash + Lime

Geofilter 150 gm/sqm 75 microm

RL: (+) 1.8 m

RL: (+) 6.0 m

RL: (+) 9.0 m

Stone Dumping

Gabbion (G) 0.6 m x 1.0 m x 1.5 m

Lightly Compacted mixture of Clayey Soil + FA + Lime

in moist state (No Tide Condition) (See note 3.0 & 6.0)
Rolled Fill (Mixtre of 

Compacted tamped fill for total section, above RL (+) 3.5

stripping top 0.6 m to lay protection (See note 3.0 & 6.0)

Natural Slope of Silt & Fine Sand erodible

Apron 30 to 40 m

(as per CWPRS)

Loaded by 2 Gabbions at G.L. &

1 m soil cover at Top

Cement bags filled with Sand (2 Layers)

Tide Level

Normal Flood Level (D/S of weir)

Weighing 26 + 2 kg/bag placed under water (see note 6.0) level

Slope Protection as specified by CWPRS

Gabbion (G1) 1.0 m wide x 1.0 m ht. x 4.0 m long 
 with 3 partitions & cover one peice 

600 mm Hand Laid Stone riprap 

with key wall (Of 1 no Gabbion G1) 50 m along bank

200 mm Concrete Cover 

Ponding
Rain Water

Seepage

During Flood Drawdown

Oct 2005

Notes:

1.0 Soil profile in bed RL (+) 2.0 to 0.0 m clay soil in soft to medium consistency (Nc = 5), RL 0.0 to (-) 6.0 m SM-SW (Ns = 8)

2.0 Construction of rock fill dam at toe under low tide level is followed by fill over exposed left bank

3.0 Finishing cover protection apron as per CWPRS recommendations laid after stripping compacted fill

4.0 Gabbion G- Same as CWPRS Specification

5.0 Gabbion G1- 1 m x 1 m x 4 m, 3 partition, single top cover (1 m x 4 m), mechanically woven GI wire, having 100/120 mm

      opening (approx. dia of opening 100 mm), wire dia 3 mm or more, lessing wire dia 2.7 mm or more with tensile strength

      350 kN/sq.mm. @ 10 % elongation. Top will be covered wih 200 mm thick 1:2:4 coping.

6.0 Mixtuer for fill in cement bags and compacted layers can prepared in 230 mm thick soil layer mixed with 

      Flyash 60 kg/sqm area and Lime 20 kg/sqm area spreaded on soil, placed at 20 to 25 % water content,

7.0 Fill above water level compacted by roller. Compacted soil shall have 95 % compaction (Light). 2 Layers of 230 mm 

      at every 3.0 m height of the filling above RL (+) 3.5 m will be made of soil be same as described in note 6.0.

Scale: N.T.S.

Clayey Soil + FA + Lime)

Gabbion (G) 0.6 m x 1.0 m x 1.5 m (same as CWPRS)

(See note 3.0 & 6.0)

RL: (+) 15.5 m

Temporary, Soil bag cofferdam, for tidal protection

(as per site conditions)

Variable
(See Fig. 2)

For Detailing See Fig. 2

Pin between Gabbion, Soil Gabbions, Soil 

Gabbion 2" Pipe or wood 1 m long

Note:

CWPRS above RL (+) 5 wiremesh Gabbions 0.6 x 1.0 x 1.0

Below RL (+) 5 under water rope Gabbions Same size

Slope 1:4, Change by CWPRS 1:3

MDD/2006/03/Fig. 1

Ph: (0261) 2225686

Dr. M. D. Desai

EFGE Consultants

Fig 1: Typical Section Showing Construction Plan for Slope Protection (as per CWPRS) at Bharimata (Left Bank) Surat. Rev. No.

01

Rev. Date

31/12/05

02 09/01/06
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50 m C/C along bank

Key wall of 1 Gabbion G1

Gabbion G1

MDD/2006/03/Fig. 2

Ph: (0261) 2225686

Dr. M. D. Desai

EFGE Consultants

Fig 2: Plan showing arrangement of Key wall with 600 mm Stone Pitching.
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0.6 m thick Sand fill with tamping

Rubble Filling (10 to 35 kg)

02 13/01/06

Geofabric GWF-240 or Equivalent

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

CROSS SECTION (N=15950)

RL: (-) 3.1 m

Apron

3

1

Max 3.0

Min 2.5

1

RL: 0.0 m

MDD/506/40/Fig. 3

Fig 3: Schematic Diagram for Proposed Bank Protection Works at Payakwad

Retaining Wall of

Gabbions

Rubble Filling (35 to 40 kg)

Cement bags filled with Sand (minimum 4 layers)

Gabbion (G) 0.6 m x 1.0 m x 1.5 m 

Earthfill of clayey soil tamped at OMC & trimed for laying protection
Reinforced by Geofabric GWF-240 or Equivalent

Gabbion (G) 0.6 m x 1.0 m x 1.5 m (as per CWPRS)

A

B

B
Cements bags filled with Sand

0.2 m Thick Coping

RL: (+) 16.0 m

Under water (as per CWPRS)

Notes:

1.0 Design for low probability HFL (+) 15.5 m RL, retaining wall top RL (+) 16.0 m, specified by GOG.

2.0 Stabilised clay in bags of cement were replaced by stone considering cost, time for construction & non availability 

      of borrow pit for soil.

3.0 Fill above water level tamped by plate compactor / frog hammer (it is not practically possible to use static roller). Compacted

      soil will have 95 % compaction (Light) and will be strengthened by Geofabric.

4.0 The filling will be completed and then excavation for the foundation of wall and protection work will be executed for safety of 

      property nearby.

5.0 Gabbions for retaining wall are mechanically woven GI wire, having 100/120 mm opening (approx. dia of opening 100 mm), 

      wire dia 3 mm or more, lessing wire dia 2.7 mm or more with tensile strength 350 kN/sq.mm. @ 10 % elongation. Top will be

      covered wih 200 mm thick 1:2:4 coping. Theses gabbions will be staggered in plan & elevation. Filling will be in layers of 

      concrete (1:3:6 concrete in 100 to 200 mm thick layer) & Stones (200 to 250 mm thick layer). Maximum size of aggregate 

      to be used in concrete will be 10 mm.

6.0 As per CDO recommendations, the width of wall will be equal to height of wall and at foundation level Tensar in 2 layers 

      will be provided.

(Wall resting on compacted earth fill)

Min 2.0 m

Min 3.0 m
A

A
Tensar

(See note)

(See Detail A) h = width

(as per CDO)

Rev. No.

01

Rev. Date

ELEVATION

CHAINAGE

Ph: (0261) 2225686

Dr. M. D. Desai

EFGE Consultants

Property Line

RL: (+) 12.0 m

Ground Level
   Oct 2005

H.F.L.: (+) 15.5 m

RL: (+) 5.0 m
F.R.L.: (+) 4.5 m

Protection Details as per CWPRS

SCALE = N.T.S.

13/01/06

31/12/05

7.0 Tensar Grid will be SS 20, 3.8 m wide, 50 m long, strength 14 kN/m length, mesh opening 39 mm. Width of Tensar Grid 

      will be (width of foundation + 0.5) m. The first Tensar will be placed below 200 mm thick aggreagte ( < 40 mm size) layer

      at founation level, then 400 mm thick rubble layer will provided. Below rubble layer second Tensar will be placed with

      100 mm gravel.

8.0 For protection against vandalism exposed mesh will be gunnited, if required.

9.0 Gabbion G- Same as CWPRS Specification.

10.0 Gabbion G1- 0.6 m x 1 m x 3 m, 2 partition, single top cover (1 m x 3 m) filled with layers of a) 100 mm thick 1:3:6 concrete & 

         b) 250 mm rubble.

11.0 Gabbion A- 1 m x 1 m x 3 m, 2 partition, single top cover (1 m x 3 m) filled with layers of a) 100 mm thick 1:3:6 concrete & 

         b) 250 mm rubble, with 200 mm thick concrete layer at top.

12.0 Gabbion B- 1.5 m x 1 m x 3 m, 2 partitions, single top cover (1 m x 3 m) filled with layers of a) 100 mm thick 1:3:6 concrete & 

         b) 250 mm rubble, with 100 mm thick concrete layer at top.

13.0 Design is typical and will be modified by site in-charge to needs of sites, slope, property line keeping overall safety in view.

14.0 The rain water of corridor at back of wall will be planned as there will be no weep holes in wall.

G1G1 G1G1

BB

G1
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RL: (+) 12.0 m

A

B

B

0.2 m Thick Coping

RL: (+) 16.0 m

Min 2.0 m

Min 3.0 m

A

A

Tensar

SS 20

h = width

(as per CDO)

G1G1 G1G1

B
B

200 mm Aggregate

400 mm Rubble

Property Line

Protection as per CWPRS

Dowels / Pin

25 mm dia rod

0.4 to 0.6 m long

at 1 m c/c

Tamped fill
width + 0.5 m

MDD/506/40/Detail A

Ph: (0261) 2225686

Dr. M. D. Desai

EFGE Consultants

Detail A

Tamped fill

RL: (+) 11.4 m

100 mm Gravel
RL: (+) 10.7 m

Compacted Fill to RL(+) 12.0 m

Foundation Level RL(+) 10.7 m

Roll to RL(+) 12.0 m

Excavate footings to RL(+) 10.7 m

Ground Treatment Tensar SS20

Fig. 3

G1
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L & T RE WALL

NH – R,

FOUNDATION,

(2008)
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Ø = 30

Ø = 30
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Ø = 30

Ø = 30
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Reliance Pipeline

Bank Protection

(2007) 
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Geofabric GWF-240 or Equivalent

Geofilter 220 gm/sq.m.

Apron 450 mm thick over 

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

DATUM = 1.00

A

CHAINAGE

ELEVATION

RL: (+) 6.0 m

RL: (+) 10.0 m

Reinforced by Geofabric GWF-240 or Equivalent, if filling is more than 1 m

Gabbion - 0.6 m x 1.0 m x 1.5 m  on Geofilter

Earthfill of clayey soil tamped at OMC & trimed for laying protection

20.00

19.00

18.00

17.00

16.00

15.00

14.00

13.00

12.00

11.00

10.00

Cements bags filled with Sand

on 200 mm sand filling

600 mm Ordinary Rubble Pitching

Gabbion - 0.6 m x 1.0 m x 1.5 m

Geofabric GWF-240 or Equivalent

RL: (+) 14.0 m

200 mm Sand filling on Geofabric

RL: (+) 19.0 m A'

CONSULTANT:

Typical section A-A' showing proposed bank protection work at River Tapi, South Side, Reliance Pipe line ProjectFig.2 SURVEYED BY : 

SCALE :

SURVEYED BY:

MI Soil
Stiff

Ns = 10

Plastic

ML Soil

Ns = 13

Non-

w = 21%

VeryHard
MI Soil

w = 20%
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Plan showing the proposed bank protection work at South Side on River Tapi, Reliance pipeline ProjectFig.1

CONSULTANT:

SURVEYED BY : 

SURVEYED BY:

SCALE :

B

C

A'

A

NORTH BANK ( GIVEN BY RELIENCE )

TBM ON PILLER TOP 18.89MT.

WATER LEVEL 4.280 MT. DATE-25-02-2008
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R-47

SURVEYED BY:CONSULTANT:

Fig.1
at Abrama Side, Reliance pipeline Project

Plan showing the proposed bank protection work

WATER LEVEL 4.500 MT. DATE-200108

SURVEYED BY : 

SCALE :
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Earthfill of clayey soil rolled at OMC

Typical section C-C' showing proposed bank protection work at River Tapi, Abrama Side, Reliance Project
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Fig.2 

on Geofilter fabric
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Reliance Pipeline

Bank Protection

(2007) 
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20 mm dia rod with

100 x 100 mm cap

as per Slope Protection Work

2007 built slope

protection by GOG.

2. All irregular shapes shall be filled with large stones as per site condition. 

14.00 

15.00 

of GOG (2007)

Plumb Concrete

300 mm Thk.

Rubble Pitching

3. See plan for Overlape & Anchor (Fig. 2)

R.L. 12.0 m

Datum 5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

13.00 

4.40

Geofilter 

350 g/sq.m.

Wiremesh Gabbion filled with

Stone and Plumb Concrete

Existing Ground

R.L. 9.8 m

Level varies with ground

from 9.2 to 12.0 m (Approx.)

SCALE : 1 : 100

EFGE CONSULTANT

Fig. No: 3 - Typical Section showing Temporary Protection work for Garden in U/S of Weir at Singanpore.

West City Light Area, Surat.

Dr. M.D. Desai

Ph: (0261) 2225686

Drg No: MDD/Weir Garden/ 03

DateRev. No.

Note:  1. Excavation shall be dumped in adjoining low lying area of garden.

Laid over slope in cutting.

Pins, 2 per Gabbion
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SMC, 

WEIR LEFT BANK,

GARDEN PROTCTION,

(2007) 
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FIG 1: - Upstream of weir on River Tapti – Surat showing location of 

Typical Scour Pocket.

Legends: (1) Weir cum bridge, (2) Nehru Bridge, (3) City- Surat, (4) 

Scour Pockets, (5) Flood Breach 1998, (6) Flood Protection Dyke/Wall, 

(7) Hydraulic mining of sand from riverbed, (8) Auto gate Under sluice.



FIG 2: – Cross Section of Weir Bays-Showing probability of Piping (weir 

Surat)

Legends: (1) Sand fill, (2) C.C. weir floor & glacis, (3) Sweet water Pond, 

(4) Original loose stone Apron of stones weighing min. 40 Kg & size 300 

mm upstream, (5) June ‘2000 Scour Pocket, (6) P.C.C. block, 

(7) R.C.C. toe wall, (8) Loose stone Apron, (9) Sand & Gravel (Bed 

Material), (10) Bore.



FIG 3: – River Channel Deepest Bed Profile Based On Surveys:

(1) Aprox. For 1990, (2) For year ’98, (3) For year 2000.



FIG 4: – Scour Pockets – Channel Formed At Upstream Of Weir, Surat.

Legends:

(1) Flood protection wall / Embankment, (2) Sluice Gate, (3) Weir Top, (4) 

Channel Formed by sand Mining in Upstream



FIG 5: – Typical Cross-Section of Upstream Scour Hole Indicating,(A) 

Upstream concrete Top & Apron,  (2) Proposed repairs

Legends: (1) Proposed Rope Gabions (G), (2) Stitched Geotextile filter bags 

filled with sand laid under water, (3) Dumped stone fill dropped from 

Pontoon, (4) Launching Apron (C.C. blocks & stone riprap),

(5) C.C. weir Floor, (6) Pontoon, (7) Silt (1.0 to 2.0 m deep), (8) Medium 

sand, (9) Stiff clay.



FIG 8 – Dynamic Cone Test Results For BH No 1-5.

(Ref. – DCPT DYN CONE-TEST BY AMIL LTD SEPT.2000)



a’

(KPa)
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%



deg

N’ .qa 40

(KPa)

E 

(KPa)

Ns at 3m 50 12 65% 35 30

Ns at 6m 90 16 65% 35 30 400 42000

Ns at 9m 130 20 68% 35 35

Rd – Relative Density (%),  - Friction angle (Deg), N’ – Corr. N for 

surcharge, .qa 40  - permissible stress for 40 mm settlement, E –

deformation modulus

Fig 9 – Liquefaction Potential Evaluation Chart For Sand With Water 

Table At Depth Of About 3.0 M.

(REF. ASCE-M9-PAPER 1269 SEPT.1971, DATA FOR AKSHRDHAM 

(GEOTECH EXCEPT BORE 1)

Standard Penetration Resistance blows / 0.3 M.



FIG 10: - Flexible Foundation System – Typical Section 

Legends:(1) Face of outer plinth wall (2) Outer face of inner plinth wall (3) 345 mm thick brick wall

(4) Compaction on either side of gabion wall carried out simultaneously to ensure that gabion does not 

act as retaining wall (5) Fiber reinforced PCC 1:2:4 (6) Gabion wall 2m High (7) Compacted Thick stone 

soling (8) Insitu sand compacted by 10 T pneumatic tyred roller to density 1580 Kg/ Cu.m. (9) 

Monument foundation of hexagonal cell of brick masonry (Special bricks of 120 Kg/Sq.cm. strength) 

(10) 100 mm thick P.C.C. 1:4:8.

(A) Boulders (size not less than 175mm) with smaller in filling stones and quarry spoil/stone screening 

rolled with 10 T roller eight times, (B) Boulders (size 90mm – 40mm) with smaller in filling stones and 

quarry spoil/stone screening rolled with 10 T roller eight times, (C) Compacted sand, (D) Geocomposite 

(1) Geonet (rope mattress)-(8mm dia @ 150 c/c) (2) Geofilter (40 gm / Sq.m –220)


