















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Splicing

Sﬁonr and
Handling

Measuremeants

Rate
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drive the pile or pull out and redrive the pile in order to obtain the required depth of
penetration. The cut-off method shall be used ina way that does not damage the
portion of the pile to be left in place nor the pile reinforcement.

8.  Piles should be lengthened, when so required, by splicing, after getting approval
of the Engineer-in-charge. For this purpose, the longitudinal reinforcement of the
pile shall be exposed for a length equal to at least 50 diameters of the bars. If neces-
sary, the concrete shall be cut away to accomplish this. Bars of the same size and ofa
length sufficient for the required extension shall be fastened to the exposed bars and
transverse reinforcement as shown on the drawing for the pile head; concrete cuts
shall be made perpendicular to the axis of the pile; and ali concrete shall be removed
above the elevation of the 50 diameter length cut. Bars shall be lapped for the
full length of the bars exposed. Alternatively the splicing can be done by welding the
reinforc_ment bars, If approved by the Engineer-in-charge. In such casesonly enough
concrete shall be removed to provide adequate working space for the welding

operation.

When reinforcement has been properly placed, by lapping or welding, the top
of the pile shall be roughened and the necessary formwork placed. Immediately before
pouring concrete, the top of the concrete shall be thoroughly wetted and covered with
athin coat of neat cement mortar. Concrete of the same quality as that used to cast the
pile shall then be placed, finished and cured as specified for ali piles, except that forms
shall remain in place for at least 72 hours after placing the concrete. Driving of a
spliced pile shall not be resumed till it Is approved by the Engineer-in-charge.

9.  Storage and handling of the piles shali be executed in a way that coes not subject
them to over-stress, spalling or other injuries. Piles shall remain undisturbed after
casting and shall not be subjected to handling till the specified curing period ends.
They shall be lifted by means of a suitable bridle or slings attached to them at the
marked pick-up points. Piles which are over-stressed or otherwise injured during
curing or handling shall be removed away from the site of work by the contractor at

his own expense.

10.  The length of the piles driven and installed below the cut-off elevation in ac-

cordance with the approved drawings and specifications or as directed by the
Engineer-in-charge In writing shall be reckoned for the purpose of making payment.
The unit of measurement shall be | linear foot measured along the axis of the pile.

1. The unit rate shall include the manufacture, storage, handling, transportation
and driving of the concrete piles conforming to above specifications.

(i)  Acthesite of work (to be defined in the conditions of contract).

(i) Pulilng out, removal and replacement of the damaged piles discovered
during the process of testing as stated in these specifications.

(i) Cutting off any pile which the contractor is unable to drive to the required
depth of penetration or pulling it out and redriving it in order to obtain
the required depth of penetration in accordance with the provisions of
these specifications.

(iv) Splicing that may be required under the provisions of these specifications.
558 '




The foliowing item shall be paid in addition to the unit rate per linear foot:,

(i)  Piles driven to the cut-off elevations, which are pulled out at the direction
of the Engineer-in-charge under the provisions of these specifications and
found to be in good condition, shall be paid for at the unit rate per linear
foot for pulling out and at 50 per cent of the unit per linear foot for re-
driving.

NO. 29.2 CONCRETE SHEET PILES
Specifications

I.  Unless otherwise specified or directed by the Engineer-in-charge in writing,
concrete sheet piles shall be carefully located as shown on the approved drawings in a
plumb position, each pile interlocked with adjoining piles for cheir full length so as to
form a continuous diaphragm throughout cthe length of each run of sheet pile wall. All
sheet piles shall be driven as true to the line as practicable by providing suitable tem-
porary walls or guide structure to depths shown on the approved drawing and shall
extend to the elevation indicated for the top of piles. In case of structure where
watertightness is certified to be necessary by the Engineer-in-charge the following
procedure shall be adopted.

2. After driving sheet piles to the specified depth the joints between them shal! be
flushed out by 2 water jet from a pipe long enough to reach the bottom of the piling.
The groove shall then be filled with cemeat grout composed of one part of cement to
two parts of sand to ensure a watertight joint.

3. Where new piling intersects existing pile line, a sufficient quantity of the existing
piling shall be extracted to permis the new piling to be installed without a break in con-
tinuity or watertightness. Extraction of the existing piling shall be limited to that
required for a workmanlike installation of new piling and shail be duly approved by
the Engineer-in-charge.

4.  [nall other respects concrete sheet piling shall conform to the relevant clauses
of the Specifications No. 29.1 for Concrete Load Bearing Piles.

NO. 29.3 MILD STEEL SHEET PILES

Specifications

-

1. Unless otherwise specified or directed, the type and pattern of mild steel sheet
piles shall be as shown on the approved drawings.

2.  The minus tolerance on the pile thickness shall not exceed 2§ per cent.
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3. When considered necessary by the Engineer-tn-charge, each pile, before driving,
shall recelve two coats of non-setting cold applied bituminous material of a conslistency
that does not run or flow and yet can be easlly applied into the interlock. Unless
otherwise specified or directed in writing by the Engineer-in-charge, the material for
these coatings shall be the same as specified in the approved drawings of the sheet piles.

4.  Unless otherwise specified or directed in writing by the Engineer-in-charge the
lay-out of the sheet piled cut-offs shall be as given on the approved drawings. The
piles shall be normally driven in pairs with their clutches engaged for their (ull length
and any indication that pile has become bent or a clutch has become disengaged shall
require the Immediate withdrawal of that plie.~ The plies shall be driven vertically
to the alignment shown on the approved drawings to true lines and even planes and to
the levels indicated. Deviations shall not be greater than 3 inches from this alignment
and one degree from the vertical plane, but the junction piles shall be located within
one inch. The junction piles shall be provided at all points shown on the approved
drawings or where rows of piles meet and shali be of the same length as the longer of the
rows joined. If there is any defect in the horizontal or vertical alignment of the piling
or a break has actually occurred in the continuity of the piling or is suspected to
have occurred such a pile or piles, whether defective or not, shall be withdrawn and
new piles driven to remedy the defect or suspected defect. IF any distortion, creep
or fanning occur In the line of piling, steps shall be taken to rectify the defects and
where necessary suitably tapered piles shali be driven to the satisfaction of the Engineer-
in-charge or his authorized representative. Driving by jetting shall be done only if
approved by the Engineer-in-charge. Care shall be taken to ensure that the jetting
does not loosen the soil below the feet of the piles, and for the last 3 feet the pile shall

be driven without jetting.

5.  Unless otherwise specified or directed in writing by the Engineer-in-charge, the
sheet piles shall be of the dimensions indicated on the approved drawings.

6.  Themiid steel sheet pile shall be measured by weight. The unit of measurement
shall be one ton.

7. The unit rate shall include furnishing sheet piles of an approved make and speci-
fied length, stacking and driving them as per above specifications at site of work to be
defined in the conditions of contract. No payment shall be made for carrying out reme-
dial measures necessary for driving the sheet piles to the correct depth and in the

correct alignment as per above spacifications.

Where the sheet piles are supplied by the Government, the unit rate shall include
driving the sheet piles as per above specifications at site of work to be defined In the

conditions of contract.
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RIVER TRAINING AND DIVERSION WORKS

introduction

River diversion works usually have earthern embankments provided with various
precuationary measures to safeguard against percolation, slipping, leakage, erosion,
etc. These measures have been described in chapter No. 17. Pilchi-pitching will,
however, be explained here rather in detall.

Pilchi-pitching which means the laying of sarkanda, farash or pilchi-rolls as headers
and stretchers (as shown in the figure on page) is usually done along slopes of
river embankment and on the downstream of falls in the irrigation canals to protect
the banks from side erosion and wave-wash,

Rolls used as headers are normally 5 feet long and 6 inches in diameter, while those
used as stretchers are 30 feet long and 6 Inches in diameter. Plichi, farash, or sarkanda
used for making these rolis must be green and of the best quality locally available, The
rolls have to be well-compacted and tightly tied with coarse munjban or binding wire
at one foot Intervals. The complete process of pitching is described below:—

The lowest layer of rolls is lald as header. These rolls are [aid 2s close to each
other as possible in order to get one compact layer of pilchi. They are further secured
by laying 30 foot long rolls across them as stretchers and tying them down to position
by driving three feet long pegs at five-foot Intervals. This is very essential; for other-
wise the stratcher roll is liable to slip out on account of wave-wash and bouyancy.
The exact location of this stretcher roll depends upon the inner slope of the embank-
ment. |t has to be so placed thact it is just covered within the siope line as shown in
the figure. After placing every layer of header roll a layer of good earth is placed and
thoroughly compacted to make it leval with the top of the stratcher roll placed over
the headers. The process Is repeated till the embankment has risen to the desired
level. Normally chis sort of pitching is done up to a helght at least one foot above the
full supply level in case of irrigation channels, and three feet in case of river embank-
ments to serve as protection against wave action. The position of the ends of the
headers vis-a-vis that of the stretcher rolls as well as the slope line is kept as shown in
the figure,

In case of new construction the pitching Is done alongwith the embankment, and
horizontal leyer in the main embankment corresponds with the earchen layers placed
between the two consecutive layers of pilchi roils and is compacted simultaneously.
But where the pitching is subsequently done as a remedial measure either of the
following course shall be followed:

(1) The inner scoured portion of the embankment is pulled down to ac-
commodate plichi-pitching. The scoured earth is re-used in building up
between the rolls of pilchi.
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(i) Embankment is stepped and pitched. In this case the over-ail dimensions
of the embankment are increased to add to its stability. This may be
comparatively costlier on account of borrowed earth utilized for the

purpose.
PILCHI-PITGHING
Specifications
Quality I. (i) The pilchi, farash or sarkanda used for pitching shall be of the best quality

locally available and duly approved by the Engineer-in-charge.

(i) It shall be used when it is still green.

Dimensions 2. (i) Unless otherwise specified or directed, plichi rolls as headers shall be five
feet long and six inches in diameter and those used as stretchers 30 feet
long and six Inches in diameter.

(1) The rolls shall be well-compacted and tightly tied with coarse munjban
or binding wire at one-foot interval.

Laying 3. (i) The inner side of the embankment shall be cut out to accommodate the
pitching or pitching shall be done on the surface of the existing bank
strictly as specified or directed in writing by the Engineer-in-charge.

(1) Unless otherwise specified or directed, the pitching shall be started from
the ground level.

(if) The first or the lowest layer of rolls shall be laid as headers and as close to
each other as possible in order to get one compact layer of pilchi,

(iv) The second layer shall consist of stretcher rolls tied down by means of
three-foot long pegs at five-foot interval. The stretcher roll shali be so
located that it lies just within the inner slope of the embankment.

(v) After laying header and stretcher rolls a layer of good earth shall be placed
and thoroughly compacted to make it level with the top of stretcher roll.

(vi) The second and subsequent layers of header and stretcher rolls shall then
be laid as previously and then process repeated till the pitching has been
carried to the specified level.

Measurements 4. The measurements of pilchi-pitching shall be done along the sloping pitched
surface of the bank. The unit of measurement shall be 100 square feet.

Rates 5. The unit rate for pilchi, farash or sarkanda pitching shall include:—

(1) Procurement of green pilchi, farash or sarkanda of approved quality.
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(1) Their custing and transportation to the site of work by any means of
transport approved by the Engineer-in-charge within one mile. Car-
___riage beyond one mile shall be-paid-separately--

(iif) Making rolls of special dimensions to be used both as headers and stretchers
including binding wire or coarse munjban whichever has been specified.

(iv) Laying header and stretcher rolls in position as per above specifications.
{v) Putting three feet long killas in position as specified above.

The unit rate does not include the supply of killas. The cost of placing earth
between the rolls shall also be paid separately as earthwork.

(1) Use of farash shall be avoided, if pilchi is available.

(1) Sarkanda shall be used as a fast resort. In case of sarkanda mattress or
pitching the distance of pegs shall be reduced as directed by the Engineer-
in-charge or his authorized subordinate to check its tendency of float-

Ing.
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Specifications 201
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Delivery 201
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EARTHWORK
Glossary of Terms 202206
intraduction 206—218

Borrowpits, 207
Classification of Soil 208
Closing breaches in embankment 218
Compaction of embankment 212
Construction of embankment 211
Definition 206
Embankment 210
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i Excavations 206
Precautionary measures in embankment 213
Precise excavation 206
Rait and Road embankment 210
Stush, 209
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Iﬁ Water renaining embankment 210

Speclfications 218—244
Earthwork General 2182310

Borrowpits 226
Classification of excavated material 227
Datum 219
| Dealing with bad soil 227
Embankment 223
Embankment compaction 223
Excavation 220
I Excavated material 221
] Filling around foundation 122
i Foundation 220
Key trench and sand core 224
Measurement 229
{ Out lines 218
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. Puddle core 225
i Rata 230
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Setting out 219

Shoring of foundation 22|
Site clearance 218

Slide material 221

Esrthwork for Repalrs 230 232

Repair to banks 230

Repair to banks by earth from berms 31
Repair to banks of earth from spoll bank 231
Repair to banks by earth from borrowpits 231
Silt Clearance 232

Zarthwork for River Embankment 232133

Borrowpits 231

General 232

Key trench and sand core 232
Preparation of surface 232

Earthwork on Canals 233-234

Borrowpits 234
Construction of banks 134
Excavation 234

Barthwork for Road Embankment and Excavation 23§

Rock cutting and Earthwork on hill Roads 235
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Earthwaork for Making Formation for Rallways 235—244

Berm in rock cutting 237
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Borrowpits 238

Cribs 240
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Drains sub 237

Drains catch water 239
Esrthwork by ballast train 239
Embankment 239

Embankment consolidation 239
Embankment on slopes 239
Embankment topping with selected material 239
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Excavation excess 237
Excavation below formation 237
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Piles 241

Scope 235
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Specifications 245248

Damage 245
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Daoors and windows 245
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Measurement 246

Rate 246
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Rate 247

Shuttering to concrete, temporary 247
Timbering, shoring, etc. 247
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Shoring 147-248
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Measurement and Rates 248
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Requirements 247

Sole pleces, needles, etc. 248
Use 247

Wall piece 248

MORTARS

Introduction 249-250

Mortar mud 249

Mortar cement 249

Mortar lime 249

Morcar lime cement 250
Mortar lor fire cfay bricks 250
Mortar with plasticiser 251

Specifications 25§—254

Mortar Mud 251.152

Composition 25|

Consistency 251

Earth 251

Measurement and Rate 15§

Pis 251

Preparation 251 &
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(1]




Cement Mortar 152

Composition 152
Measurement 252
Mix 152

Portland cemant 252
Preparation 252
Precaution 252

Rate 252

Sand 152

Water 252

Lime Mortar 252-253

Composition 252
Kanker lime 152
Measurement 253
Mix 253
Preparation 253
Rate 253

Sand 253
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Surkhi 253
Water 253

Lime Cement Mortar 153-254

Compaosition 253

Mexsurement and Rate 2154

Mix 253
Preparation 253
Rate 253

Sand 253
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Water 253

Lime Cement Mortar 153-154

Compasition 253
Measurement and rate 254
Mix 253

Pordland cament 253
Precaution 254
Preparation 253

Sand 253

Siaked stone fime 253
Water 253

Mortar for fire Clay Brick work 254

Alumina cement 254
Composition 254
Crushed Fire-brick 254,
Other respects 254
Water 254

introduction 255-284
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Aggragate proposition of fine to coarse 267
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Aggrégate maximum size 267
Aggregate grading of 268

Batching volume 273

Batching welight 273

Batch mixer 274

Buckets 273

Carts, hand pans, wheel barrows 275
Compaction 278

Compaction hand 178

Compaction by vibration 279
Concrete under water 283
Conereting in saline soils or water 283
Concreting in cold frosty weather 254
Consistency of concrete 265
Constituents selection of 255
Constituents arbitrary proposition of 262
Construction [oints 284

Control essential factors 272
Conveyance methods of 275

Crecp 259

Curing concrate 281

Curing moist 262

Curing period 282

Deformation under load 258
Depositing concrete 277

Drying Shrinkage and moisture movement 153
Durability 261

Elasticity modulus of 258

Equipment vibratory 279

Example 269

Forms preparation of 276

General 255

Healing antogenous 262

Holsts 275

tmperfections repair of surface 262
influence of aggregate characteristics on mix design 266
Joints construction 284

Limitatlon of concrete 236

Mix design procedure concrete 169
Mixing concrete 273

Properties of concrete 257
Permeabilicy 261

Placlng concrete 276

Placing concrete under water 277
Ponding 282

Polssions ratio 258

Proportloning for Strength 263
Proportioning other metheds of 263
Ratio law water-cement 264

Ratio of water-cement selection 265
Segregation 175

Sheer strength 258

Shape and texture particle 267
Spraying 282

Strengeh crushing 257

Tensile and flexucal strangth 258
Test slump 272




Thermal movement 260

Transporting concrete 274

Unit water content 266

Varlability In quality of concrete 256
Volumes absolute 263

Wet covering 282

Specifications 284—1314
Cement Concrete {General) 284--197

Additive 285

Aggregate 285

Aggregate size and its grading 285
Aggregate grading modification of 285
Air cntertaining agent 285

Cement speclal 284

Composition 184

Curing 295

Finish and finishing 295

Form construction 288

Form design 288

Forms remaval 254

Formswork surface treatment of 289
Ingredient propartion of 285

Joints construction 293

Joints expansion 194

Joint elastic filler 294

Measurement 297

Mixing 286

Mixing by hand 286

Mixing by machine 287

Placing concrete preparation for 289
Placing of concrete under water 290
Placing of concrete 290

Placing concrete under sea water 292
Placing concrete in saline soils 292
Placing concrete in cold frosty weather 293
Rates 297

Repairing concrete surface 294
Screeds 2%

Scope 184

Strength, minimum cube, requirements 286
Tempersture 266

Water 285

Water stops 294

Precast Cement Concrete 2§7—299

Floor, precasting 297

General 297

Moulds 298

Moulds and lifting apparatus, design of 298
Moulds setting up of 298

Moulds depesiting concrete in 298

Moulds removal of 298

Cther respects 279

Precast concrets net square or honey combed 298
Pretast concrete broken or damaged 198
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Precast concrete hfting and dating 299
Precast concrete stacking 299
Using date 299

Moulded Cament Concreta 299

General 299

Holes nipper and V-Graves 299
Moulding 299

Other respects 299

Surface Carborandum non-skid 297

Reinforced and prestressed Cement Concrate 190303

Aggregat size of 300

Bars in compression 301

Bars distance between two 301
Bars lap in 301

Curing reinforced and prestressed concrete 302
Forms removal of 302

Forms depositing concrete in 302
Hooks 301

Other respects 303

Reinforcement 300

Reinforcement placing 300
Reinforcement binding wire for 30i
Reinforcement shear 301
Reinforcement cover over 302
Reinforcement inspection of 302
Strength required 300

iLime Concrete (ordinary) 303-304

Aggregate 303

Aggregate size of 303

Curing 304

Joints 304 .
Laying and Ramming 303

Lime 303

Measurement and Rate 304

Mixing 303

Mixing to be continuous and adequate 303
Platform for stacking and mixing 303
Soaking 303

Surkhi 303

Test 304

BRICK WORK
Glossary of Terms 315-317
Introduction Ji5
Brick work (Bullding) 317326

Arches 325

Bedding of brick 319

Bond 320

Bonds in brick work 320 -
Brick work reinforced 312
Brick worl seability of 320
Brick walls thickness of 318
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Chimneys 313

Chimneys through roofs 315
Chimney pots and flaunching 325
Damp penetration resistance to 319
Draught 324

Durabiliey of brick work 317
Fixings 325

Flues 324

Flues insulation of 325

Flues inclination of 325
Hearths 325

Levelling 319

Piers 323

Piers Ateached 323

Racking 320

Scaffolds 322

Smoke shelf 324

Thermal Insulation 319
Thickening 320

Toothing 320

Walling 317

Bricks wetting of 319

Specifications 326—337
Brick work {General) J26—319

Bed plate 328

Bricks 326

Brick bats 326

Bond 326

Bricks laying of 327
Bricks laying In freezing weather 328
Bricks watting of 326
Bricks work cut 327
Centring 328
Classification 326
Corner 327

Face work 327
Fixtures 328

Joining works 317
Joints 327

jolnt raking 327
Joint striking of 327
Measurement 329
Mortar 326

Openings 318

Pillars round 327
Plumb bobs and strzight edges 327
Progress 328
Protection watering 329
Putlogs 319

Rate labour 329

Rata composite 327
Saffelding 329

Scope 326

Tools 326

Water 326

viil




Brick work lst class 329

Bricks 329 -
Other respects 329

Brick work Ind class 129

Bricks 129
Brick work laying of 319
Other respects 319

Brick work 3rd class 330

Bricks 330
Brick work laying of 330
Other respects 330

Brick work in arches 330-331

Arches precautions for relieving 334
Bricks 334

Drainage openings of 332

Other respects 332

Mortar 332

Refuge niches 332

Scope 33}
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Laying 322
Other respects 333
Coping 313
Laying 331
Other respects 132

Window Sllis 333

Laying 333
Measurement 333
Other respects 333

Cornices 313

Laying 333
Measurement 333
Other respects 333

String Course 134

Laying 334
Other respects 334

Eave Brick work 334

Laying 334
Measurement 334
Other respects 334

Drip Course 314

General 334

Brick work in Re-imburtement to Drains 324-35

Base 335
joints 334
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Laying 334
Mezsurement 335
Other respects 335
Serike 335

Brick work in Tega to Drains 315

Base 335
Laying 335
Other respects 335

Sun-dried Brick work 135

Bricks 335 4
Composite rate 336

Joints 335

Laying of brick work 335
Measurement 335

Mortar 335

Precautions 335

Rate Labour 335

Kacha wall 336

Building of Kacha wall 336
Clay 336

Mexsurement 336

Rate labour 336

Scope of work 336

Type 336

Water 336

Ghilafi Brick work 334

Laying 337

Mortar 337
Mexsurement 317
Pucca bricks 336
fate composite 337
Rate labour 337
Scope of work 336
Sun-dried bricks 336
Water 337

Brick work with Hoop lron 3137

Composite rate 337

Lsbour rate 337

Material and construction 337
Messurement 337

When used 337

STONE MASOMRY
introduction 338

Arched Lintels 362

Chlamsification of stone masonry 356

Classificstion of joints and connection in stone masonry 359
Definition 338

General principles 338

Joints 359

Mifllng 353

Pleching stons on slopes 363

Pitching stone on apron 363




Selection of surface finish 355
Stone lintefs 351
Stone arches 362
Surface finish 353

Glossary of Terms 338—353

Specifications 364--377

Stone Masonry (General) 364346
Bed plates 366
Centring 366
Composite Rate 366
Coping 2and corners 366
Cramps 366
Fixture 365
Laying stone masonry 365
Lintel and inside stone 365
Mortar 364
Openings 365
Protection and watering 366
Putlogs 366
Round corner 366
Scafiolding 365
Scope 364
Stacking of stone 364
Stone 364
Striking of joints 366
Taols and equipment 365
Water 385
Wetting of stone 365

Dressing and Cutting Stone 147

Chisel Dressad stone 367

Cut stone work or moulding 367
Fine dressed stone 367

General 367

Hammer dressed stone 367
Measurement 367

Rough tooled itone 367

Rate 367

Ashlar Masonry 367-368

Bond 358

Courses 368

Dressing 367

Jambs 358

Other respects 348
Scope 367

Size of stone 367
Thickness of joints 347
Through stone 368
Rough toolad or bastard ashlar 368
Rock rustic or quarry
Faced ashiar masonry 368

Ashlar Facing 368-389 -

Beds and jolints 349
Bond stone 369



Depth of facing 369
Dresting of stones 168
General 368

Helght of courses 169
Messurement 369

Size of stone 368

Ashiar Block in Course 169

Masonry 369

Bond stone 369
Dressing 369
Laylng 369

Other respects 369
Size of stone 369

Ashlar Block in Course Masonry 369

Beds and joints 370

Bond stone 369

Dressing, taying 369
General 369

Height of course 370
Mode of measurement 370
Size of stone 369

Coping Cornices and Columns 370-3T1

Chaljjas 370

Compesita Rates 371

Dowels 370

Dressing 370

Joints 370

Labour rates 371
Measurement 371

Mortar 370

Size of stone 370

Stone 370

Weathering and throating 370
Course Rubble Masonry st Class )71-372
Breaking of joints 371
Dressing 371

Hearting 371

Height of course 371

interior face 371

Other respacts 372

Quoins 371

Size of stone 37|

Thickness of joints 371
Through stone and headers 371
Course rubble masonry 2nd class 372
Other respects 372

Scope 372

Random rubble masonry 171
General 372

Hearting 373

Jeints 372

Other respects 373

Through stone or headers 372
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Dry Rubble Masonry 373

Beds 373 -

Bond stone 373

Filling 373
Measurements—of -rates—373-
Size of stone 373

Stone Masonry In Arches 373—375

Breaking joints 375

Building of arches 374
Centring 373

Cutting, dressing of stone 373
General 373

Measurements and rate 375
Size of stone 374

Through Stone 374

Woedges and sand boxes 374

Dhajji Walls 375376

Bressumers posts 375

Damp ground protection from 375
Diagonal bracing 375

Doors and windows separate and without chowkats 375
Filling 376

Filling to be tight 376

Finish of outer walls 376

Frame work sills 375
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Measurement 376

Inner walls to be plastered 376
tron fastening 375

Paint with wood preservatives 375
Timber 375

Rate 376

Stone Revetment or Pitching 376-377

Boulder pitching 376

Boulder size of in ground pitching 377
Boulder laying 377

Grouting in boulder pitching 377
Laying 376

Measurement 377

Profile 376

Rate 377

Sub-grading 376

Thickness 376

Type of stone 176

ROOFING
Glossary of Terms 182284
datroduction 378—382

Type of roofs 378362
Description of Pitched Sloping or Pent Roof 384391

Attached tile roof 385
Comparison and use of resfing material 389




Corrugated asbestos cement sheet roof 387

Galvanized corrugated steel sheetr roof 386

Manglore tile roof 385

Pitch 385

Roof dralnage 388

Roof covering 385

Slate roof 388

Thatched roof 385 . 4
Truss or frame work 384

Specifications 371 -—411

First class Tile roof 391-393 =

Application of bitumen thickness 392
Bed for Bituminous Coating 392

Blinding of Bituminous coating 392
Bonding of tiles with parapet wall 392
Cement plaster to parapet 192
Composite rate 393

Curing of bed 392.

Earthfilling and mud plaster 3%2
Filling spaces between battens 393
Khurras 392

Laying of battens 391

Laying of first layer of tiles 392
Laying of second layer of tiles 392
Materials 391

Operations 39}

Painting with preservatives 393
Polinting of tlles underneath 392
Scope 39

Slope to roof 392

Second class Tile roofing 394
Jack Arch Reofing 394-196

Arch rise and type of 394

Arch Bullding 395

Bituminous coating bed 395

Bituminous costing blinding of 396

Centring, supporting of 395

Composite Rate 396

Curing of bed 395

Earthfilling and mud plastering 396
—— ARG

Key 395

Labour rate 396

Material 394

Measurements 396

Operations 394

Painting of steel 394

Plastering of soffits 396

Plastering bottom flanges of beams 396

Precautions against displacement 395

Scope 394

Slope 395

iy
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Spring course 395

Tie bars and wall plates laying of 394

Jack acch rogfing (spring from top of beams)} 396-397
Jack arch roofing (for carrying flooring of the room} 397
Composite rate 397

tabour-rate-397-

Flat Stee! Sheet Roofing 397399

Bending by machine 399
Composite Rate 399
Flashings 3%9

Gutters 39%

Hips 399

Labour rates 3%9

Laps 399

Material 398
Measurements 399
Ridge shesting 398
Rolls bateens 398
Roofing, boarding 398
Roll ridge 398

Scope 397

Shcets laying 398
Sheets preparing 198
Valleys 399

Wood presarvative 399

Galvanized Corrugated Steel Sheet And Asbestos Cemcnt Sheet Roofing 400—403

Composite rate 402
Fixing sheet 403
Holes 402

Labour Rate 403
Lap 402

Laying of sheets 402
Material 402
Measurements 403
Overhanging 402
Painting 403

Purlin spacings 402
Ridge cap 403
Scope 402

Half Sawn Sleeper Roofing 404

Ceiling 404
Composition 404
Materlals 404
Measurements 404
Painting 404

Rate 404

Scope 404

Sleaper Roofing 407-408
Composition 407
Laying 407
Materials 407
Messurements 408
Rata 408 o
Scope 407

ny




Spans 408
FLOORING
introduction 412—420

Acld and alkali resistance 413
Brick floors 414

Cement concrete floors 415
Comfort 412

Dampness 413

Earth floors 413

Fire resiscance 412

Flagstone floors 415

Grease, oil resistance 413

Ground floors construction of 418
indentation 413

Intial cost 413

Joints In floor planking 419

Joist bearing of 419

Maintenance 413

Marble floors 415

Mud floors 414

Nolse in floors reducing 419
Noiselessness 412

Polishing 420

Sanication 412

Terraxzo floors 416

Tile floors 414

Upper floors construction of 418
Wooden floors 417

Wooden fooring for ground floors 418
Wooden block floors construction of 419

Specifications 420—434
Earth Flooring 410

Composite rate 420

Labour 420

Laying and consclidation 420
Material 420

Measurements 420

Scope 420

Mud Flooring 420-421

Composite rate 421
Labour rate 421
Laying 420
Hacerial 420
Measurements 421
Scope 420

Base for Flooring 421-412

Composite Rate 421
Concrete laying 421
Labour rates 412
Levels and Slopes 421
Material 421

uvi




Measurement 42|

Preparation of Sub-base 421

Sand filling 421

Scope 421 0=

Surfacing to bond with concrete 421

Brick or Tile flooring- 411413

Marble

Base 422

Bedding mortar thickness of 422
Composite Rate 423

Edges with bull nosed bricks 423
Joints 423

Labour Rates 423

Laying of bricks,tiles 412
Material 422

Measurement 423

Pattern 422

Pointing 422

Preparation of Base 422
frotection 413

Scope 422

Surface 423

Wetting of bricks,tiles 422
Flagged flooring 423-425

Base 423

Base Surface preparation of 424
Bedding Mortar thickness of 425
CompositeRates 424

Dressing 415

Joints 424

Labour Rates 424

Laying of flags 424
Measurements 424

Martar 423

Pattern 424

Pointing 424

Protection and curing 414
Scope 423

Size of flag 424

Soaking 424

Stene 423

Flooring 425-426

Base 425

Base preparation of 425
Bedding Mortar thickness 425
Colour 425

Composite HRates 426

Curing and protection 425
Edges and joints thickness dressing of 425
Labour Rates 426

Laying 425

Levels 425

Marble 425

Measurements 426

Mortars and putey 425
Pattern 425

avil




Polishing 426

Scope 425

Size 415

Glazed Tile or Cement Tile Flooring 426

Scope 426

Cement Concrete Tiles Mosaic Tile Flooring 427
Conglomerate Floaring (Cement Concrete) 427-428
Base 427

Compasite Rate 428

Concrete Ratio 417

Consolidation 428

Curing 428

Finishing 428 e
Labour Rate 428

Material 427

Measurment 428

Mixing and Placing 428

Operation 427

Panels dividing inta 427

Panels preserving already laid 428

Preparation of Base 428

Scope 417

Conglomerate Flooring {(Two-Coat Work) 419

Scope 429

Terrazzo Floor 429431

Base 430

Composite Rate 431

Drying 430

Face Grinding 430

Final gloss 431

Finishing 431

Finishing of Bottom layer of Concrete 430
Labour Rate 43!

Laying 430

Material 429

Measurement 431

Panels, Mixing. Placing and Consolidation 430
Panels dividing into 430

Preparing Surface of Bottom Concrete 430
Scope 419

Thickness 430

Dry Brick Paving 431-432

Composite Rate 432

Labour Rate 432

Laying 432

Material 431

Measurement 432

Preparing Surfice 432

Nooden Floors 431.413

Boarding materials and size 433
Floors bearers ground floor 432
Floors bearers suspanded floor 432
Joints 433
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Materizl and fixing floor’ bearers 432
Measurement 433

Nails and Screws 431

Planing 433

Planking methed of laying 433
fates—433

Rubbar Flooring 434

Base 434
Composition 434
Curing 434
Laying 434
Macerial 434
Measvrement 434
Rate 434

Scope 434

SURFACE RENDERINGS

Introduction 442-447
Plastering 442444

Bases 442

Cemenc Plaster 443

Coats 442

Defects in plastering 444
Definition and uses 442
Cracks repairing 444

Lime plaster 443

Material 442

Mortars for plastering 444
Plaster (inishes Architectural 443
Plastering on Lathing 443
Surface preparation 441
Pointing 444

Mortar 444

Whitewash 445.446
Application 445

Cement Wash 446

Methods for slaking lime 445
Preparation 445

Preparation of Surface 445
Treatment of Surface 446
Whitewashing Cement Concrete 446

Calour-washing 446
Distempering 447

Application 447

Coats 447

Compasition of distemper 447
Preparation and treatment of Surface 447

Use 447

General defects in plastering and their remedies 447-448
General 447

Inspection 448 -

Remedies of defects 448
Scaffolding 448
nix



Cement Lime or Pucca Plaster {Single Coat} 449450

Defects 450

Measurement 450

Mortar 44%

Preparation of Surface 449
Plastering 449

Precautions 449

Protection during curing 450
Rate 450

Cament Lime or Pucca Plaster 45045
(Two coats)

Application of preliminary coat 450
Other respects 451

Use 450

Pucca Plaster Coloured and polished 451
Firishing coat 451

Other respects 451

Plasterer's putty 450

Use 451

Plaster on expanded metal or lathings 45]-452

Cont first 452

Coat finishing 452

Other respects 452
Mortar 452

Preparation of Surface 451

Cement Rendering 452-453

Application 453

Cracking and crazing Protection againsc 453
Curing 453

Defects removal of 45)

Measurements 453

Morear for rendering preparation of 452
Rates 453

Surface preparation 452

Mud Plaster 453

Application cf plaster 45]
Finlsh 453

Preparation 453

Other respects 453

Pointing 454—456

Bricks edges 455

Curing 456

Measurament 456

Pointing 454

Pointing tools 455

Rate 456

Surface preparation 454
Washing after pointing 456

nx
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White-washing 456-457

Application 457

Measuremcge 457

fRave 457

Surface preparation 436
“White-washing preparation 457

Colour-washing 438

Application 458

Colour-wash preparation of 458
Other respects 458

Preparation 458

Distampering 458.460

Application 459

Discemper preparation of 45%
General 458

Measurement 460

Surface preparation of 45?7

Introduction 46)

Carpenter's wark 461
Definition 461
Joiner’s work 461

Doors 47—449

Flush doors 468

Framed and panelled doors 468
Location of doors 467

Ledged and braced doors 468
Ledged doors 468

Sash doors 468

Sizes of doors 467

Types of doors 448

Wire gauze doors 468

Wooden doors and windows 467

Windows 469-470

Casement Windows 470
Fast sheet window 469
French Window 470

Hold fasts 470

Location of Window 469
Pantry Window 470

Sash and frame Window 470
Sky light Window 470
Type of Windows 469

WoodenIStairs 471472

Landing 472

Strings cut 471

Strings housed 471

String rough {or Carriage) 471,
String Wreathod 471

WOOD WORK
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Winders 472475

Wooden roof 472-475
Simple rocfs 473

Trussed roofs 474

Types of wooden roofs 473

t
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Glossary of terms 481487
Specifications 475504
Wood Work (General) 475477

Air space 476

Baaring 476

Chimney flue 476

Compesite rate 477

Deodar wood 476

Finish 475

Fixing 476

Jolnts 475

Labour rate 477

Measurement 476

Preservatives 476

Planks 476

Quality 475

Responsibility of Contractor after fixing 476
Screws and mails 475

Wood to be covered in ground or in wall 476
Workmanship 476

Doors and Windows (Ganeral) 477-480. .

Chocks 479

Chowkat, framing and corners 478

Chowkst to be ready before starting superstructure 478
Chowkat painting with preservative 478

Composite Rate 480

Fitting 479

Gluing 479

Hinges 479

Hold fast 478

Labour rate 480

Measurement 480

Method of framing leaves 479

Position of chowkats in jambs 478

Quality 477 i
Rebates 478 ‘
Screws 479

Seasoning 479

Section and fittings 478

Size of doors and windows 478
Special door furniture 479
Stops 480

Workmanship 477

Panelled and glazed doors and windows 480-481

Designs 480 -
Dimensions 480
Door frame 480
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Glazing 44

Measurement and rate 481
Panel 481

Sash bars 481

Shutter frame 481

Framed and braced doors and windows 4B81-482

Battens 482
Frame of 1eaf 48)

Ledged and braced doors and windows 482

Double leaves 482
Frame of leafe 482
Hanging 482

Ocher respeces 482

Ledged Doors and Windows 481-481

Erection 482
Frame of leaf 482
Other respects 483

Clerestory Windows 483

Chowkats 483
Clear 48]

Leaves 483

Other respects 483

Wire gauzed doors 483.484

Chowkat 48]

Double doors to project 484
Fixing 483

Matching inner leaves 484
Material 483

Spring hinges 484

Springs hinges 484

Wire gauze 483

Wire gauzed Windows 484
Wire gauzed Clerestory windows 484

Fixed Wire gauze 485
Alternative Method 485
Finishing rate 485

Method of fixing 485

Wire gauze 485

Glazing 485-86

Blind glass 486

Cleaning and finishing 486
Composite Rate 486

Fixing plass with putty 486
Fixing glass with wood fillets 485
Glass thickness and quality 485
Labour rate 485

Measurement 486

Painting or priming rebates 486
Putty (Method of preparing) 485
Putty {caming off) 486

XX



Wooden Floors 487-488

Boarding. Matcrials and size 487
Floor bearers ground floors 487
Floor bearers suspended floors 487
Fioor bearers material and fixing 487
Joints 487

Measurements 488

Mails and Screws 488

Planing 488

Planking (Method: of laying) 487
Preservatives 487

Rate 488

PAINTING AND VARNISHING

Introduction 507 514

Coal tarring 512

Definition 507

fire-Prool paints for Wood wark 509
French Polish 5f0

Guarding rusting of steelwork 511

Lamp blacking 514

Notes for guidance 509

Oiling wood work 510

Painting new wooden surface 507
Painting 508

Painting ironwork (not under water) 510
Painting ironwork {(under water) 512
Painting galvanized iron 511

Painting walls and oth~r Cement Surface 512
Painting damp walls 513

Painting cement Surface with Cement paints 513
Pa'nting brushes 514

Patnting with brush 514

Painting with spraying machines 514
Paint removers 509

Freparation of Surface for repainting 508
Preparation of Surface 507

Repainting woodwork 508

Varnishing 509

Waxpolish 510

Whitening 510

Specifications 515 - 516
Painting and Varnishing gencral 515.516

Cileaning and preparation of surface 515
Composite rate 516

Labour rate 516

Mceziurements 515

Number of coats 515

Paint 515

Painting 515

Priming knotting and stopping 515
Yeather 515
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Glazing 4b

Measurement and rate 481
Panel 481
Quality of timber 481
Sash bars 481

Shutter frame 481

Framed and braced doors and windows 481-482

Battens 482
Frame of leaf 481

Ledged and braced doors and windows 482

Double leaves 482
Frame of leafe 482
Hanging 402

Other respects 482

Ledged Doors and Windows 481-483

Erection 482
Frame of fcaf 482
Other respects 483

Clerestory Windows 483

Chowkats 483
Cleat 48]

Leaves 483

Other respects 483

Wire gauzed doors 483.484

Chowkat 483

Double doors to project 484
Fixing 483

Matching inner lcaves 484
Material 481

Spring hinges 484

Springs hinges 484

Wire gauze 483

Wire gauzed Windows 484
Wire gauzed Clerestory windows 484

Fixed Wire gauze 485
Alternative Method 485
Finishing rate 485

Methed of fixing 485

Wire gauze 485

Glazing 485-86

Blind glass 486

Cleaning and finishing 486
Composite Rate 486

Fixing plass with putty 486
Fixing glass with wood fillets 485
Glass thickness and quality 485
Labour rate 486

Measurement 486

Painting or priming rebates 484
Putty (Method of preparing) 485
Putty {coming off) 486

XX



Woaooden Fioors 487-488

Boarding, Materialy and size 487
Fleor bearers ground fioors 487
Floor bearers suspended floors 487
Floor bearers material and fixing 487
Joints 487

Measurements 488

Hails and Screws 488

Planing 488

Planking (Methods of laying) 487
Preservatives 487

Rate 488

PAINTING AND VARNISHING

Introduction 507 514

Coal tarring 512

Definition 507

Fire-Prool paints for Wooed worl 509
French Polish 510

Guarding rusting ol steelwork 511

Lamp blacking 514

Notes for guidance 509

Oiling wood werk 510

Painting new wooden surface 507
Painting 508

Painting ironwork (not under water) 510
Painting ironwork (under water) 511
Painting galvanized iron 511

Painting walls and oth~r Cement Surface 512
Painting damp walls 513

Paiating cement Surfate with Cement paints 513
Painting brushes 514

Painting with brush 514

Painting with spraying machines 514
Paint removers 509

Freparation of Surface for repanting 508
Preparation of Surface 507

Repainting woodwork 508

Varnishing 509

VWaxpaolish 510

‘Whitening 510

Specifications 515 - 516
Painting and Varnishing gencral 515-516

Cleaning and preparation of surface 515
Ccmposite rate 516

Labour rate 516

Mezsurements 515

Number of coats 515

Paint 515

Painting 515

Priming knotting and stopping 515
Weather 515
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Painting new wood work 516-517

Measurement 517
Preparation of Surface 516
Second and subsequent coats 517

Repainting wood work-518-5i%

Other respects 519
Painting 519
Preparation of Surface 518

Varnishing 519-520

Composite rate 520
Labour rate 520
Measurement 520
Preparation of Surface 509

Wax polishing 520-521

Final coat 52)

First coat 521

Other respects 51!

Preparation of Surface 520
Preparation for Wax Polishing 520
Second Coat 521

Scope 520

French polishing 511

Other respects 521
Polishing 521
Preparation of Surface 52!

Oiling wood work 512

Linseed Oil preparation 522
Measurement and rates 522
Oiling 522

Scope 522

Sweet Oil preparation 522

Painting wood work with Solingnum or creosote or Coalar 512513

Heating and preparing paint 522
Other repects 523
Qualicy 522

Painting ironwork above water 513

Application of paints 521
Number of coats 523
Other respects 523

Paints 523

Preparation of surface 523
Weather 523

Painting iron work which remains under water 524

Number of coats 524

Other respects 524

Painting Material 524

Preparation of Surface and application of paints 524
Protection 524

xxv



Coal tarring iron work 524

Application 524

Heating and preparing tar 524
Other respects 524
Preparation of Surface 524

Painting plaster 525-526

Fourth ar finishing coat 525
Fourth or final coat 516
General 525

Measurement 526

Preparation of surface 525
Priming coat 525

Priming and second coats 525
Rate 526

Second and Third coat 525
Third coat 526

Treatment of newly cement plastered surfac 525

LINING OF CANALS
Introduction 527537

Advantages 527

Asphaltic linings 532

Asphaltic concrete {Hot mix) lining 533
Asphalt macadam as lining or covar 534
Asphait membrane prefabricated lining 5M
Bentonite lining 535

Brick iining 528

Buried asphalt membrane lining 513

Clay puddie lining 528

Contraction and expansian ‘oints 530
Definition 527

Free board berm and top width of bnk 536
Precast concrete lining 53t

Preparation for concrere kning sub-gade 530
Soil-cement lining 535

Stecl reinforcemens 529

Stane lining 536

Shotcerete hining 531

Sile lining 536

Types of lining 528

Specifications

Earthen hining 537-538
Compaction of lining 537

Material 537

Measurement 537

Placing of earthen lining 537
Preparation of sub-grade. 537
Rate 538

Single brick ar tile hning 533.541
Composition 528

Materials and warkmanship 578
Measurement 54|

Placing of lining 539
Preparation of sub-grade 538
Profile wall 5319
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Rate 541

Size of brichs tiles 513

Double brick or tile ! g 541548
Composition 541

Curing 543

Material and workmanship 542
Measurement and rate 543

Placing of tinirg 542

Preparation of sub-grade 542
Profiic 542

Size of bricks tiles 542

Secand and {ral bayer of bricks tiles 542

PILES AND PILE DRIVING

Glossary of terms 544

Introduction 544-556

Bearinz piles 545

Cast in situ piles 548

Choite of piles 555

Cushiors for pile heads 550

Cetermination of ultimate bearing Cipaciy 554
Driving pifes 549

Driving piles without engme 550
Extracting piles 55|

Friction piles 545

Formulae 554

Load carrying capacity of piles 551
Lengtiening R, C. piles 548

taking foundations over piles (capping) 55
Precast concrete piles S4s

Pile Hammers 549

Pile groups 553

Point of the piles 547

Pratection against corrosion 548

Reduction factors 553

Raking pilas 549

Safe loads 552

Screw piles 548

Short board piles and beam foundation 555
Sinking piles with the help of water jer 550
Spacing of piles 555

Test piles 55)

Testing piles for loads 5.3

Timber pilas 545

Specifications 556-563

Concrete load bearing piles 556-559

Cut off 557

Dimensions of piles 555

Damaged and misplaced piles 557

Driving S57

General 556

Manufacture 556

Measurement 558

Placing 556
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Rate 558

Splicing 558

Storage and handling 558
Concrete sheet piles 559
Intersection of existing pile lines by new piting 559
Other respects 55%

Placing 559

Watertight joints 559

Mild steel sheet piles 559-560
Measurements 560

Dimensions of sheet piles 560
Driving 560

Rate 560

Tolerance 5§59

Treatment prior to driving 560
Type 559

RIVER TRAINING AND DIVERSION WORKS

Introduction 561-562
Specifications 562-563

Dimensions 582
Laying 562
Measurements 562
Quality 562

Rates 562
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