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CHAPTER 23
RIVER AND CANAL PROTECTION WOREKS
SPECIFICATION NO. 23-1—Pilcki Farash o Serkanda Pitching

{. Pilchi farash or Sarkanda for formingthe rolls shall be cut
from green plants. The rolls shall be & inches (15 cm.) diamster and of 3
or Ffest (1l o 1-5 mostres) in [emgth as specified. The rolls shall be
cut to an equal length and shall be so made that trunk ends of the pilehi
branches are on one side,

2. 'The reach where this type of pitching is to be done shall be
cleaned of all humps and irregularities to provide an even bed fior the
bottom laver of the pitching. The pitching shall be of 6 inches (15 cm.}
dia layars of pilchi, etc., laid as a header and of specified length alternating

with & inchss (15 cm.) covering of earth for zopsolidation  as shown in
Fig. 23-1 {a) below.
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3, Rateincludes supply of pilchi, farash orsarkanda invoiving
carriage within one mile, Jabour for making reils and laying pitching
as detailed above including pegs 2nd tying with wire. The rate docs
5ot include the cost of wire which is to be supplied by the department,

Material.

Rafe.
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SPECIFICATION NO. 25 -2—Pilehi, Serkands ard BzmEco
Matfiresser

1. Matfresses woven out of sarkanda, pilchi or other wild reeds
and shrubs shall be nsed for providing slope protection fo canal and

‘river works where other means are not available, or are found to be

-uneconomiczl. Such matiresses should be expected to  provide a rather
témporary proteciion, and shall be improved, :teplaced or repaired
amsgally, :

2, Pilchiapd sarkanda reedsshallbe hand woven or Joined
tosether to form mattresses about 6inches (15 ¢m.)  thick, their cop-
struction and thickness being subject to Executive Engipcer’s "zppronal.
Baziboo matltresses shall be In the form of screens made out of  first
ciass bamboos 12%0 14 feet (3-5to 4 metres) long. The bamboos shall

be split into two and ted together with coir or other suitable yarn
to form z screen with one foot (30 cm.) thombus openings.

3. The wmattresses shall be rofled and laid overa laver of brush-
wood or branches placed agminst the slope, if so specified. Bamboo
screens shall gemerally be used to hold in place such brushweod

protection.

The rolled mattrosses or sereens should be held down by wooden
stakes or “killas™ drves-vertically into the slops. The size, spacing,
and general arrangementis of stakes, brushwood, and the mattresscs shall
be spocified by the Engineer-in-charge.
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 SPECIFICATION-NO. -23.3— Gaci? Fitching

“*Gachi™ pitching is suitable only “for protection of slopes against . *Gaehi”
erogion in.case. of .smallirrigation «chamnels. This - type. of pifching ‘Pitching.
comsists of silt “‘gachies” obtained from the cxisting therm: -1¢.shall
be laid with average thickmess of one foor (30 cm.) and joinmts -of

“gachies” shall be broken.




550
SPECIFECATION NOQ. 23.4—Fixing “Floating Spurs™ in
Irrigation Channels

Inthis type of spurs branches are hung from banks as shown in
Fig No. 234 (3. :
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The method *comprises of driving pegs 2 inches (50 mm.) to 3
inches {75 mm.) diameter and of snitable length in the existing berm
of the chapmel. The pegs shall be strong encugh to hold the Jeafy
green bramches of the trees hanging in the flowing water. For
gvery spur at least two pegs or stakes shall be driven Iz a direction
perpendicular to the flow of water. The spur or branches of atree
shall then be tied to the stakes with coir ropeso that the spur
remains nearly at right angles to the flow of water, The floating
braoches shall be of soch lemgths as to extend 1o the fime Im the
chanmel vp t¢ whick formation of berm is reguired. The formation
of the berm with this type of spurs is wniform and the work can be
done iz runnming water., “The “floating” spurs prove the best method
when berming up =accompanies the scouring of bed.

Floating spurs should be put up insiiting sezsons when siltin the
water is maxirmum. When full berms bave formed, the protruding
branches should be allowed torot, as catting them woald disterb the
berm formation,
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SPECIFICATION NO. 23 5-~Stacking and Boshing

1. Stacking and bushing is generally dome in irrigation channels
t0 form berms where they do not exist or to reduce channel wideh
where the existing section is required to be reducsd according 1o the
remodelled conditions. Stacking and bushing for the formation of
berms may be of the following two fypes :—

(i) Longitadinal bushing,
(#) Cross fixed spurs.

2. It shall copsist of a Jine of Pegs 2 to 3 Inches (50 to 75 mm.)
dia,, 3 feet (ome metrs) apart or as directed by theEngineer-in-chzrge
¢n efe or both sides parallel to the length of the channel with brush
wood  interwind behind the stakes and providing cross SPUrs 50 feet
(15 mstres) apart. Top layer of bashing ghal] Preferably hawve thorny
bishus o safegiaed agaias dimagzz by stray camle, Stacking  and
bashing shalib: done ina closure. Longiredinal bushing shaill be done

it small reaches with big brarnchas closely emmeshed so that they do
‘not float when water comes,

Longitedinal bushing is used wih advantage where the chinnel
was locally wida, with the imbortant precantion that the branches

roatd the pegs are wel pressed so that erosive action on the pegs
is reduced by the leaves around them

bruzshwood, Top of pags shal] approximately be at the full suppiy
level of the change] Double lities 0F pezs with brushwood in between
them may aiso bhe driven according to rhe Decessity at site.
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. SPECIFICATION NO. 73.6--Slope’ Protéction with Sand Bags
" 1. sand ‘bags shall be specified asa fqg:a;n-s of témporary protec-
tioh-only. Pmpty cément. bags shail gengrally beused, and shall only

be ‘ther-quarters to fotirfifth’ filled with, dry soil, and sewn up before
for filing fthe bags,

beingUiaid: Tn place,” Sand shall e prefetred
The bags should be plaged “tightly against edch other ; Where' meces.
sary the base of the sand bag pitching being widened by laying the
bags with their lengths normal to the bank.

2. Rate shallinclude filling empty cemaent bags with sand or
sarth and-seiing including cost-of string. Laying inposition and iead,
hall'bd as spedified  inthe ‘Schedule of Rates. Ratc does not include
&gt cof - empty ccmcnt_-})ags.-_ oot e
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SPECIFICATION NO. .23.7<Dry Brick Pitching

1. Slope and bed protection . upstream and downsirearn of canal
structures such asbridges, falls, rapids, regulators, syphons, etc., should
generally consist of dry brick pitching. Thedetails of slope znd bed
protection for a particklar structure shall be- specified in Its design.

2. Pucca third class bricks shall mormally be used for dry brick
pitching. No kutcha or pilla bricks or bats shall be used. However,
Jhama or over-burnt bricks and brickbats may be specified for protec-
tion of channel bed agamst SCOUL downstrcam of acanal fail or other
structures. c

3. Dry brick pitching should be laid with aresultant smoosh
surface, onbed and side slopes upstream and downstream of bridges.
discharge flumes, ‘and upstzeam and! downstream of falls, regnlators
and syphons. Ribbed :or cellular brick pitching shall generally be
specified for bed and side slope protection downstream of falls, rapids,
regulators and syphons designed to work under pressure. Such pitching
in the bed shall have the ridges or cell boundaries flusk with the
bed level.

Inall dry brick pitching, the top course shall consist of brick
on edge, and the pitching shall be bedded on 2 minimum of 3 inches
(75mm.) thick layer of rammed dry brick ballast or gravel. Al bricks
shall be Jaid Hghtly fitting together to provide = stable, yet pervious
surface protection mat. The bond of brick pitching shall be specified
ether inthe design or by the Executive Engineer,

4. ATl dry brick pitching on slopes shall be supported by masonry
or cohorete toe-walls carried to suitable depth below the channal bed.
Brick pitching onbed and side slopes shall be protected upstream
and downstream by masonry or colicrete curtain walls, top of which
shonld ke flush with top of pitching.

Where alarge area has to be pitched, thepitching shall be divided
into square or rectangular units of speczfied sizes separated by sta-
bilizing masonry walls,

5. - Brickbat and jhama brick pltchng shall sometimes bespemﬂed
for protection of channel beds, especially downstream of distriburary
falls. Such pitching should be laid horizomral at the bed level, and
shall. extend to a distance detailed in the design, The thickness of
such bed p;tchmg depends upon the size and capacity of the channel,
and it “shall be specified by the Engineer-in-charge.

“The brickbat pitching shall not be damped bnt shall be properly
packed and placed by hami

General.
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SPECIFICATION NO. 23.8—Wire Crates

1. Generally size of wire crates shail be 4ft.><4fe.et (12m x 1.2
shajlow situations size may be increased whereas in deep and
the same may be decreased. Actnal dze of

wire crates shall beas specified by the Engineer-in-charge.

. m. The cratés shall be siade from No. 6 or 8 or 10 S.W.G.
(475 or 4.00 or 323 mm) galvanised irom wire as specified by the
Engineer-in-charge, : '

3. Unless otherwise specified, the mesh of the guage or crate
shall be §itch X 6inch {15 con X 15 em) or 10 inches X 3 inches
(25 em. X 75 em.). _

4. The metting shail be made by fixing arow of spikes on-a
beam zt 2 spacing equal tothemesh, Thebeam must be 2 little longer
than the width of netfing required. The wire s to be cut 10 lengtis
sbout three times the length of the met required. Each pieceis bent
at the middle round ome of the spikes and the weaving commencad

from  one oOTNer.

A double twist shall be given at each intersection.

5. The bottoms and two ends of the ¢rate shall be made at' one
time. The other twosides shall bemade separately and shall be secured
0 the bottom and theends by twisting adjacent wire togetier.

6. This twisting shall be carefuly dome by means of 2 stromg
irom bar, five half turns being given to the bar ateach splice.

© 7. Wherever possible, crates shall be placed in position before
filling with brickbats, bricks, or boulder 2s the case may be. The
top shall be made separately and shall be fixed inthe same mamner as
the sides after the crate has beem filled. Where it is mot possible ‘to
constrict wire crates in situ, tipping of the same shall be resorted to.

.8, (g} Bricks and Brickhats —Pucca third class bricks or puccd
brickbate shonld be used. No kutcha or pilla bricks of bats shall be
allowed to be usedin filling, Jhama and overburnt bricks or bxickbats

shall be preferred.
(8) Boulders —Boulders used for filling shall gemerally conform

to specification No. 331, No dimension of bonlders shall beless than
6 inches (15 cm). No boulder shall weigh less thae 40 1bs. (18 kgs.).

9. Ths crate shallbe filled by carefully hand packing the material
s tightly as possible and not by merely throwingin the same.
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SPRCIFICATION NO. 23 -9—Dry Stone or Boalier Pitching

i. Stone riprap or dry stone pitching should be used for protection
of slopes if suitable rock or boulders are avaiable in sufficient quantities.
Stone riprap or pitching should extend from the maximum water level,
including allowance for wave action, down to about 3 feet {one metre)
below the lowest expected draw down level for dams and dikes and one
foot (30 cm) below the bed level in case of  canals, . channels
and ginde bunds, etc., or as specified in the . drawings... Where boulder
pitching is protected by-a flexible apron in the form of wire crates, the

pitching shall be continued up to the botiom of the aprom.

2. Stone riprap may be dumped or hand placed. Dumped
riprap is cheaper and should be used where stone is plentifol.  Its
thickness should vary from 18 inches (43 em.) to 5 feet (1.5m) depending
upen the slope, beight, exposure, and wave action. Hand placed
riprap may be more economical than dumped riprap in that a lesser thick-
ness may be used. A thickness of 18 to 24 inches {4510 60 cm.} of
well Iaid and durable stone fiprap should be- sufficient to withstand
severe wave conditions. Type and thickness of riprap at site shall be as

per  drawings.

3. Boulder used in the dumped riprap shall copform to
specification no. 3.31. I quarried stope is used, it shag] ke heard,
depse and durzble and mot subject to shaking, solubibty or rapid
‘weathering. Boulders or stope picces in the dumped riprap shall be
reasonably well graded in sizes ranging fom % cubic feet fo % cubic
vard (0.014 to 0.38 cu. metfres } with a maximom of 25 per cent  smaller
than & cft. {0.014 cu. metre)and a minimom of 30 per cent larger than
3 oft. {0.084 cu. meters), Rock for such riprap shall be dumped, preferably
mechanicalty, and graded offin such 8 manner as to insure that the larger
pizces are uniformiy distributed and the smaller rock fragments and spalis
serve to fill the spaces between the Iarger rocks and in such a manner as
will result in & reasonably smooth sturface and 2 uniform layer of riprap
of the thicknessspecified. Rock pieces larger than 1f2 cubie yard (3 cubic
metre) in the volume may be allowed in the riprap, if embedded in  place
50 that the top surfaces are at the established grade for the surface or
riprap. The inclusion of objectionable quantities, 2s detarmined by the
Engineer-in-charge of loose dirt, sand, and rock dust shall not be permit-
ted.

When the compacted soils of the underlying layer are of such
gradation that there is danger of fines being washed out through the
-soids in the riprap, & laver or blanket of graded gravel shall be
provided below the riprap. Unless otherwise specified, the  thickness
ofthe gravel layer shall be6to 12 inches {135 to 30 cm)

Geoeral. . .

Tspts of stioe
rigtan.

Dumped Riprzp.



TEprAp Of pitehing.

556
SPECTFICATION NO. 23.9—0ry Stone or Boalder Pifching

4. Boulder used in the hand "placed riprap shall conform to
specification no. 3.31.  If quarried stoie i Fied it shall consist  of clean,
hard, dense and “durable rock fragments having roughly square or
rectanguiar and reasonably flat exposed fades. Grading of boulders or
quarried stones shall be such that at TeaSt 50 per cent of the  surface
shall be ‘of bonlders or stones which'in ‘déjith are ecual *o the specified
thikness or riprap. The remaining’ Boulders' or stores shall have
minimum weight not less than 40 Ibs. (18 Kes),

Hand placed pitching or riprap should be of the same quality
and appearance as dry rubble. Tt shomid consist of stones which can
be picked up and used by one man, laid on edge on a properly prepared
and graded gravel bed of specified thickness. Stome of a flat  sratified
natute should be placed with the principal bedding planes normal to
the slope. Joints should be broken as much as possible, and joink
openings to the underlying fill should be avoided by carefully  arranging
the varlons sizes of stopes and by closing the openings with spalls,
small rock fragments, or gravel. The placing methods and selection
of gizes must be such as will insure & pavement of reasonably smooth
sutface and uniform average thickness

The bottam or lower band of riprap on the upstream face of
an earth dam should rest on 2 shoulder or berm in the embankment.
The bottom course should be formed with headers twice 2s deep as
the other stones and set into the bank in a trench at the inomer edge of
the berm co

As for dumped riprap, a layer or coshion of graded gravel, 6
t 12inches (15to 30 cm.} thick, shall be provided under the hand
placed pitching where there is danger . of fines being washed out from the
underlving fili. ce
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SPECIFICATION NO. 23.10-Groufed Store Fitching

1. Grouted stone pitching shall generally be used. where specified,
for protection of beds and slopss upstream and dowmnstream of structures
such as culverts, bridges, falls, etc., where swift and turbolent flow
is enmcountersd. it is desirable to grout stone pitching or riprap where
boulders 2nd heavy sediments are being fransported alone the bed of
the channel

2. Grouted stome riprap shell be similar in  quality, and shall
be laid, as hand placed riprap described in specification no.23.9. The
thickness of stone pitching which has to be grouted shall beas specified.
and generally less than that of hand placed riprap. The thickness of
eravel blanket or concrete cushion to be placed under the pitehing, if
any shail also bespecified.

After the mmain pitching stones have been lzid in place, the
voids shall be tightly packed with spalls, stone fragmentsand gravel
All lopse surface mmaterial shall then be swepi awaw

3. Thepitching to be grouted should then be thoroughly wetted.
surplus water being permitted to drip or drain off.  In the meantime,
ceme=nt sand grout of the specified proportion and consistency should be
mixed in a standard conerste mixer. Cement concrete with gravel
smailer than I inch (5mm.) size mayvalse beused asgrowt where it is

placed manually. In the case of grouted bouider pitching, grouting
should becarried within 3 inches (75 mm.) of the top of stones, a surface

being given with a trowel.

For smaller jobs, and where the pitching, is horizonfal or at a flat
slope, cement growt may be carried 2ad poured with band buckets, Care
should betaken that nogrout is wasted or permitted to draw off,
and the batch mixed afa time should be justsufficient to beused beforc
the initial setting of cement.

_ Forlarge jobs, a grouting pump of a suitzble capacity with an agitator
trough shall be used to pump the gromt. The grout pipes, valves,
etc., shall be kept clean by fluhsing with water before and after each
grouting shift.  Great care shall be exercised to maintain proper
pressure and to minimise the waste of grout. A wetting agent, or an
agent which greatly increases the fluidity of the grout shall be added to
the mixing water in gquantities as specified by the Executive Enginecr.

‘ On zmall level pitehing jobs, it may be specified to tamp the surface
with wooden tarnpers but generslly the pitching, shall not be disturhed
or tampered with after compeletion of grouting.

Grouted pitching shail be cured by keeping it wet for at least 14
days after the grout has set. .

Generzl.

Congtrnetion.



