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feet of fongltudlnal axis shall only be permitted. The correct relative position of 
piles shall be malnulned by the use of template or by other approved means. Any pile 
driven out of correct locations shall be pulled out and redrlven by the contnctor at no 

i sifdltlonal <0$'C. No-fatenl-force-ofany-nature-or-magnltude-shall-be-permltted-t0-pull-----------­

1 

·-1 
•; 

a plle Into correct position or vertical alignment. 

5. Plies shall be driven by means of a steam hammer or an air hammer or an air 
hammer of a size and type suitable for the work, as approved by the Englneer•ln-c:harge. 
The weight ofthe moving parts ofthe hammer shall not be less than 8000 pounds, unless 
otherwise authorized by the Engineer-in-charge. The hammer shall be operated at all 
times at the steam or air pressure and at the speed recommended by the manufacturer. 
Boller or compressor capacity shall be sufficient to operate the hammer continuously 
at full rated speed. During driving, plies shall be protected by a cushion and cap 
approved by the Engineer-In-charge. Pile drivers shall have firmly supported leads 
extending to the lowest point the hammer must reach to drive the piles to cut-off 
elevation without the use of a follower. Each pile shall be driven continuously and 
without voluntary Interruption till the required depth of penetration has been attained. 
Deviation from this procedure shall be permitted by the Engineer-in-charge only In case 
the driving Is stopped by causes which could not reasonably have been anticipated. 
Water Jet shall be allowed to be used to assist driving only when specifically authorized 
by the Engineer-In-charge, who shall grant such permission only where satisfactory 
driving cannot be obtained otherwise. Where Jetting Is authorized, the Jetting equip­
ment shall be of a type and capacity approved by the Engineer-In-charge. The lowest 
3 feet shall. ,however, be always driven without Jetting. Unless otherwise authorized 
by the Engineer-In-charge, no pile shall be driven within 100 feet of concrete less than 
seven days old. Unless otherwise specified or directed by the Englneer-Jn-charie all 
pile tops shall be driven to cut•off' elevation. 

6. Any pile which Is cncked or broken because of Internal defects or by Improper 
handling or driving, or which Is otherwise Injured so as to Impair It for tu Intended 
use or any pile driven out of proper location, shall be removed and replaced by the 
contractor at his own expense. The Engineer-In-charge may require the contractor 
to pull out cenaln selected piles (up to a maximum ofl per cent of the total number 
of the piles driven subject to a minimum of 2 piles) for test and Inspection to 
determine their condition. Any pile so pulled out and found to be damaged to such an 
extent as, In the opinion of the Engineer-In-charge, would Impair Its usefulness In the 
completed structure, sh,dl be removed from the site of the work, and the contractor 
shall furnish and drive a new pile to replace the damaged one. Plies pulled out and 
found to be In a sound and satisfactory condition shall be redrlven and In such a 
case payment for both the Initial driving, pulling out and redrlvlnz shall be made 

to the contnctor • 

7. A plle which cannot be driven to the required depth of penetration because of 
an undercround obstruction shall be pulled out, the obstruction removed, and the pile 
redrlven-all at the contractor's expense. If for any reasons It Is not possible to drive 
a ptle to the required depth or penetr.itlon. the Engineer-In-charge shall determine, 
whether an acceptable friction bearlo, capacity has been attained, and, If so, shall 
permit the contractor to cut the pile off perpendicular to the axis ofthe pile at the cut­
off' elevation as shown on the drawing. Otherwise, the contractor shall continue to 
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drive the pile or pull out and redrlve the pile In order to obtain the required depth of 
penetration. The cut-off method shall be used In a way that does not damaie the 
portion of the pile to be left In place nor the pile reinforcement. 

8. Piles should be I engthened, when so required, by splicing, after getting approval 
or the Engineer-In-charge. For this purpose, the longitudinal reinforcement or the 
pile shall be exposed for a length equal to at least 50 diameters or the bars. If neces­
sary, the concrete shall be cut away to accomplish this. Ban of the same size and or a 
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 plle: and all concrete shall be removed 
above the elevation of the 50 diameter length cut. Bars shall be lapped for the 

I 
full length of the bars exposed. Alternatively the splicing can be done by welding the 
relnforc-ment bars, If approved by the Engineer-In-charge. In such cases only enough 
concrete shall be removed to provide adequate working space for the welding 
operation. 

When refnforcement 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 
a thin 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 all pllu, except that forms 
shall remain In place for at least n hours after placing the concrete. Driving of a 
splfced pile shall not be resumed till It Is approved by the Engineer-In-charge. 

9. Storage and handling of the plies shall be executed In a way that coes not subject 
them to over-stress, spalllng or other Injuries. Plies 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. Plies 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 speclfiatlons 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 I II near foot measured along the axis of the pile. 

11. The unit nte shall Include the manufacture, storage, handllng, transportation 
and driving of the concrete plies conforming to above specifications. 

{I) At the site of work (to be defined in the conditions of contract). 

(It) Pulllng out, removal and replacement of the damaged piles discovered 
during the process of testing as stated In theie specifications. 

(Ill) Cutting off any pile which the contractor Is unable to drive to the required 
depth of penetration or pulling It out and redrlvlng It In order to obtain 
the required depth of penetration In accordance with the provisions of 
these specifications. 

(Iv) Spllclng that may be required under the provisions of these specifications. 
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The following Item shall be paid In addition to the unit rate per linear foot:, 

(1) Piles driven to the cut-off' elevations, which are pulled out at the direction 
or the Engineer-In-charge under th~ provisions of these specifications and 
round to be In good condition, shall be paid for at the unit nte per linear 
foot for pulling out and at 50 per cent of the unit per linear foot for r•· 
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 cuerully located as shown on the approved drawings In a 
plumb position, each pile Interlocked with adjolnlnc piles for their full length so as to 

form a continuous diaphragm throughout the 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 
watertlghtneu Is certified to be necessary by the Englneer-ln-:harge the following 
procedure shall be adopted. 

2. After driving sheet plles to the specified depth the jolnu between them shall be 
flushed out by a water jet from a pipe Jong enough to reach the bottom of the piling. 
The groove shall then be filled with cement 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, :, sufficient quantity or the existing 
piling shall be extracted to permit the new pllln1 to be Installed without a break In con­
tinuity or watertightness. Extraction of the existing plling shall be limited to that 
required for a workmanlike Installation or new pllinz and shall be duly approved by 
the Engineer-In-charge. 

4. In all other respects concrete sheet plltng shall conform to the relevant clauses 
or the Specifications No. 29.1 far Concrece Load Bearing Plies. 

NO. 29.3 MILD STEEL SHEET PILES 

Specifications 

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

2. The minus tolerance on the pile thickness shall not excead 2½ per cent. 
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3. When considered necessary by the Englneer•ln-charge, each pile. before driving. 
shall receive two coats of non•settlng cold applied bituminous material of a consistency 
that does not run or flow and yet can be eully applied Into the Interlock. Unless 
otherwise specified or directed In writing by the Englneer•ln..:harge, the material for 
these coatings shall be the same as specified In the approved drawings or the sheet piles. 

"4. Unless otherwise specified or directed In writing by the Engineer-In-charge the 
lay.gut 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 pile.- The piles 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 alrgnment 
and one degree from the vertical plane, but the Jun:tlon 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 shall be of the same length as the lon1er 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 plllng 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. Ir any distortion, creep 
or fanning occur In the line of piling, steps shall be taken to rectify the defects and 
where necessary suitably tapered plies shall be driven to the satisfaction of the Engineer­
ln-c:har1e 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 Englneer·ln-charge, the 
sheet plies shall be of the dimensions Indicated on the approved drawings. 

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

7. The unit rate shall Include furnishing sheet plies 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 rem• 
dial meuures necessary for driving the sheet plies to the correct depth and In the 
correct alignment as per above specifications. 

Where the sheet plies are supplied by the Government. the unit rate shall Include 
drMn1 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 a1vas10N WORKS 

lntrodudion 

River diversion works usually have earthern embankments provided with various 
precuatlonary measures to safeguard against percolation. sllpplng, leakage. erosion. 
etc. These measures have been described In chapter No. 17. Pilchi-pltchlng will. 
however. be explained here rather In detail. 

PilchJ-pltchlng which means the laying of sarkanda. farash or pilchl-rolls as headers 
and stretchers (as shown In the figure on pace) 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 S feet long and 6 Inches In diameter, while those 
used as stretchers are 30 feet long and 6 Inches In diameter. Plkhl, far.ash, or sarlcanda 
used for making these rolls must be green and of the best quality locally available. Th• 
rolls have to be well-compacted and tightly tied with coane munjban or binding wire 
at one foot Intervals. The complete process of pitching Is described below:-

The lowen layer of rolls Is lald as header. These rolls are laid as dose to each 
other as possible In order to get one compact layer of pllchl. 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 fiv~foot Intervals. This Is very essential; for other­
wise the stretcher roll Is liable to slip out on account of wav~wash and bouyancy. 
The exact location of this stretcher roll depends upon the Inner slope of the embank­
ment. It has to be so placed that It Is Just covered within the slope line as shown In 
the figure. After placln1 every layer of header roll a layer of good earth Is placed and 
thoroughly compacted to make It level with the top of the stretcher roll placed over 
the headen. The process Is repeated till the embankment has risen to the desired 
level. Normally chis sort or pitching Is done up to a height at least one foot above the 
full supply level In case of Irrigation channels, and three feet In case of river embank­
menu to serve as protection against wave aetlon. The position of the ends of the 
headers vls·a-vls that of the screecher rolls as well as the slope llne Is kept as shown In 
the figure. 

In case of new construction the pitching Is done alongwlth the embankment. and 
horizontal layer In the main embankment corresponds with the earthen layers placed 
between the two consecutive layers of pllchl rolls and Is compacted simultaneously. 
But where the pitching Is subsequently done as a remedial measure either of the 
followln1 course shall be followed: .. 

(1) The Inner scoured portion of the embankment Is pulled down to ac­
commodate pllchl-pltchlng. The scoured earth Is re-used In building up 
between the rolls of pilchl. 
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(11) Embankment Is stepped and pitched. In this case the over-all 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. 

PILCHl·PITCHING 
.. 

Specifications 

(1) The pllchl, farash or sarkanda used for pitching shall be or the best quality 
locally available and duly approved by the Engineer-In-charge. 

(ii) It shall be used when It Is stlll green. 

(1) Unless otherwise specified or directed, pllchl 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. 

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

(I) The Inner side of the embankment shall be cut out to accommodate the 
pitching or pitching shall be done on the surface or the existing bank 
strictly as specified or directed In writing by the Engineer-In-charge. 

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

(flf} 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 pilchl. 

(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 shall 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 m1ke 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. 

4. The measurements of pilchl-pltchlng shall be done along the sloping pitched 
surface ofthe bank. The unit of measurement shall be 100 square feet. 

S. The unit nte for pllchl. farash or sarkanda pitching shall lnclude:-

(1) Procurement of green pilchl, farash or sarkanda of approved quality. 
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(II) Their cutting and transportation to the site or work by any means or 
transport approved by the Englneer•in•charge within one mile. Car-

l rlap beyGnd...one....mile..shalU..paJd-separatel11-.------------------
I 

j 

(Ill) Making rolls of special dimensions to be used both as headers and stretchen 
Including binding wire or coarse munJban whichever has been specified. 

(Iv) Laylni header and stretcher rolls In position as per above specifications. 

(v) Putting three feet long klllas In position as specified above. 

The unit rate does not Include the supply of klllas. The cost of placln& earth 
between the rolls shall also be paid separately as earthwork. 

(i) Use of farash shall be avoided, If pllchl Is available. 

(II) Sarkanda shall be used as a last resort. In case of sarbnda 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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Lamp blackin& 514 
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Oiling wood work 510 
Pai11tln& new wooden surface 507 
Paiotln1 508 

Palntinc Ironwork (not under wuer) 510 
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Paintln& 1alnnlzed Iron SI I 
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Paiatin1 cement Surface with Cement pair,u SI 3 
Pa ntlng brushes S 1-1 

Pa1ntln1 with brush 514 
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Wire 1auzed Windows 484 
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Plankin& (Method~ of l:iy1111) 487 
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Palftdns new wood work 516-517 

Measurement 517 
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Palntln& 519 
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Other rapec:u S2 I 
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Scope 522 
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Palntln1 wood work with Solln1num or creosote or Coallar sn.5ll 
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Quality 522 
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Appliatlon or palnu 523 
Number or coats 523 
Other respects 523 
Painu 52] 
Preparation or surface 513 
Weather 523 
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Number of c:oau 524 
Other respecu 51'4 
Palntln& Material S2'4 
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Protection 52'4 
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Coal tarrln1 Iron work 524 
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Palntln1 plaster 525-526 

Fourth or tinlshin& co.it S2S 
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General 525 
Measurement 526 
Preparation of surlice 525 
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Rate 526 
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Third coat 526 
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Introduction S17-537 

Advanta1es 52i 
Asphaltlc: llnin1s 532 
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Bentanlte linln1 515 

Brick llnlni 529 
Buried asphalt membrane linln& 513 
Clay puddle lining 528 
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Definition 527 
Free board berm :ind top ..,,dth or bflk SJ6 

Prec:ast concrete linin& SJ I 
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Stone llnln& 536 
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Placln1 of earthen l,r11n6 537 
Preparation of 11,t,.1rade. 517 

Rate 538 
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Preparation of 1ub-1Dde 539 
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Rate S41 

Si:c or bndu tifos 533 

Double brick or t ile l.n111;; 51! -~·U 
Composition 541 
Curing 5'13 

J)C, cf ur:d -'N,dicd plaster SO 
MatC!ri3J and workmanship 542 

Measurement and rate S4J 

Pfacir.g of lin,r:; 5-42 

Preparation of sub-gr:idc 542 
Prcf::c 512 

Sir'! of bricks tiles 512 

Second :ind fr ~l l~ycr nf b, 1cks tiles 512 

PILES A~D PILE DRIVING 

Glossary ol terms 54'4 

Introduction 54'4'-556 

Bc:irin:: riles 545 

Cast h situ piles 5"48 
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C1:shio1 s for· prlc he:ids 55u 

Ccterminuion nf ultimate bearing c1/l.1t:y 55-1 
Ori.,ing piles 549 
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Friction piles 51S 

Formu1:ie SH 
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Lengthening R. C. piles 548 
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Precut concrete piles 546 
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Protection a,:alnn corrosion 518 
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Raking piles 549 

Safe loads 552 

Screw piles 548 
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Sinking pilc5 with the help c,( water Jct 5SO 
Spacini: of piles 555 
Test piles 551 

Testing piles for lo3ds S ,J 
Timber piles 545 

Specifications 556-563 
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Cut off 557 
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D1ma1ed and misplaced piles 557 
Driving S57 
General 556 
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fine ssa 
Spllcln& SS8 

Stoni1e and handlin& S58 
Concrete sheet piles S59 
lnteriettlon of existing pile line, by new pil,nf 559 

Other respects 559 
Placln& S59 
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Dimensions of sheet piles 560 
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Introduction S6J-S62 
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