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3.1 GENERAL S3 - 1 

3.2 EXCAVATION AND BACKFILLING 
FOR DRAINAGE WORKS 

3.2.1 Description S3 - 1 
3.2.2 Materials 
3.2.2.1 Excavation S3 - 1 
3.2.2.2 Granular Bedding Material S3 - 1 
3.2.2.3 Concrete Bedding S3 - 1 
3.2.2.4 Ordinary Backfill Material S3 - 1 
3.2.2.5 Granular Backfill Material S3 - 1 
3.2.2.6 Concrete Backfill S3 - 2 
3.2.3 Excavation S3 - 3 
3.2.4 Backfilling with Ordinary or 

Granular Backfill Material S3 - 4 

3.3 CHANNEL EXCAVATION 
3.3.1 Description S3 - 5 
3.3.2 Materials S3 - 5 
3.3.3 Construction Methods S3 - 5 

3.4 SURFACE DRAINAGE 
3.4.1 Surface Drainage Types S3 - 6 
3.4.2 Surface Drain Construction 
3.4.2.1 Unlined Drains S3 - 6 
3.4.2.2 Cast In Situ Concrete Drains S3 - 6 
3.4.2.3 Precast Concrete Drain Sections S3 - 6 

3.5 STONE PITCHING 
3.5.1 Description S3 - 8 
3.5.2 Materials 
3.5.2.1 Stone S3 8 
3.5.2.2 Cement Mortar S3 8 
3.5.3 Construction Methods 
3.5.3.1 Grouted Stone Pitching S3 8 
3.5.3.2 Ungrouted Stone Pitching S3 9 

3.6 GABIONS 
3.6.1 Description S3 10 
3.6.2 Materials 
3.6.2.1 Wire Mesh Gabions S3 10 
3.6.2.2 Polyvinyl Chloride Coating S3 11 
3.6.2.3 Stone S3 - 11 
3.6.3 Construction Methods S3 - 11 

3.7 BRICKWORK 
3.7.1 Description S3 - 12 
3.7.2 Materials 
3.7.2.1 Common Bricks S3 - 12 
3.7.2.2 Cement Mortar S3 - 12 
3.7.3 Construction Methods 
3.7.3.1 Brick Laying S3 - 12 
3.7.3.2 Plastering Brickwork S3 - 12 
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3.8 SUBSOIL DRAINS 
3.8.1 Description S3 13 
3.8.2 Materials 
3.8.2.1 Pipes S3 13 
3.8.2.2 Filt•:r Material S3 - 13 
3.8.2.3 Filter Cloth S3 - 13 
3.8.2.4 Cement Mortar S3 - 14 
3.8.3 Construction Methods S3 - 14 

3.9 R.C. PIPE CULVERTS 
3.9.1 Description S3 - 16 
3.9.2 Materials 
3.9.2.1 Pipes S3 - 16 
3.9.2.2 Cement Mortar S3 - 16 
3.9.2.3 Bedding Material S3 - 16 
3.9.3 Excavation and Backfilling for 

R.C. Pipe Culverts 
3.9.3.1 Excavation S3 - 16 
3.9.3.2 Backfilling S3 17 
3.9.4 Installation of R.C. Pipe Culverts 

. -:· ~ 3.9.4.1 General S3 18 
3.9.4.2 Butt Ended Pipe Culverts with 

Precast Concrete Collars S3 18 
3.9.4.3 Rebated Pipe Culverts S3 - 19 
3.9.4.4 Spigot and Socket Pipe Culverts S3 - 19 

3.10 CORRUGATED METAL PIPE CULVERTS 
3.10.1 Description S3 - 20 
3.10.2 Materials 
3.10.2.1 Pipes S3 - 20 
3.10.2.2 Bitumen Coating S3 - 20 
3.10.2.3 Bolts and Nuts S3 - 20 
3.10.2.4 Cement Mortar S3 - 21 
3.10.2.5 Bedding Material S3 - 21 
3.10.3 Excavation and Backfilling for 

Corrugated Metal Pipe Culverts S3 - 21 
3.10.4 Installation of 

Corrugated Metal Pipe Culverts 
3.10.4.1 General S3 - 21 
3.10.4.2 Mortar Lining S3 - 21 

3.11 PRECAST BOX CULVERTS 
3.11.1 Description S3 - 22 
3.11.2 Materials 
3.11.2.1 Precast Box Culverts S3 - 22 
3.11.2.2 Cement Mortar S3 - 22 
3.11.2.3 Bedding Material S3 - 22 
3.11.3 Excavation and Backfilling 
3.11.3.1 Excavation for Precast Box Culverts S3 - 22 
3.11.3.2 Backfilling S3 - 22 
3.11.4 Installation of Precast Box Culverts S3 - 23 

3.12 EXTENSION OF CULVERTS 
3.12.1 Extension of Pipe Culverts S3 - 24 
3.12.2 Extension of Box Culverts S3 - 24 
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