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MESSAGE

The Government of Telangana has initiated rehabilitation of Minor Irrigation Tanks,
which have been the life line of Telangana people, since ages and are now becoming
extinct slowly and slowly mainly due to neglect of their maintenance and partly due to
rapid urbanisation. In the state, every village has a tank and tanks from ages are still
functioning. Tanks, apart from irrigation, also serve recharging of ground water, meet-
ing the requirement of domestic water needs and livestock and for rearing fish. Tanks
are helpful in maintaining ecological balance apart from being centres for socio-eco-
nomic and religious activities of the village communities.

Tanks play an important role in providing assured water supply and prevent to a
greater extent the adverse effects on agriculture on account of vagaries of nature and
ensure food security in drought prone areas.

The Minor Irrigation tanks in the state have lost their original capacity due to ageing
and siltation. The Government of Telangana realising the importance of reclamation of
tanks for growth in the state, decided to take up rehabilitation of these tanks under
‘MISSION KAKATIYA’ as a peoples’ movement in a decentralised manner through com-
munity involvement in a sustainable manner. All the 46,531 tanks are proposed to be
rehabilitated, at the rate of 9350 per year, in a span of 5 years starting from 2014 – 15
onwards.

This hand-out will go a long way in creating awareness in the engineering folk
working in Minor Irrigation Sector of the state and will be a very useful guide for imple-
mentation of ‘MISSION KAKATIYA’ qualitatively.

T.HARISH RAO

T. Harish Rao
Minister for Irrigation, Marketing,

Mines & Geology and
Legislative Affairs
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1.0   INTRODUCTION

The Government of Telangana have taken up a massive programme of Restoration of all

Minor Irrigation Tanks numbering 46531, under MISSION KAKATIYA (ManaOoru –

ManaCheruvu) in a decentralised manner through community involvement.

OBJECTIVE:

The objective of Mission Kakatiya is to enhance the development of Minor Irrigation infra-

structure, strengthening community based irrigation management, adopting a comprehensive

programme for restoration of tanks.

1.1 GUIDELINES FOR EXECUTING MINOR IRRIGATION WORKS UNDER

MISSION KAKATIYA

After Award of Contract:

� The agreement and Technical Specifications shall be thoroughly familiarized and

strategic issues noted for scrupulous following during execution.

� The date of agreement is the date of contract and completion period shall be reck-

oned from that date.

� Mile stone wise programme/ construction programme shall be examined for feasibil-

ity of execution. Revised mile stone programme, if necessary, may be drawn in

consultation with the agency within one month of date of award of the work for

execution within the time frame.

� Construction machinery, men, material shall be in place right from the date of agree-

ment.

� Ensure that borrow areas are identified by the contractor and soils got tested for

suitability in Departmental labs or authorized labs for the purpose.

� Ensure process of payment of mobilization advance as per agreement conditions.

� Complete set of drawings shall be ready for reference to facilitate execution.

� When works are sub-let during execution as per agreement, subject to a maximum
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of 50%, eligibility criteria and qualification criteria of the sub-contractor shall be

thoroughly checked.

� Mobilization advance at the borrowing interest rates from the Government from time

to time shall be paid in 3 installments (1% - after signing of agreement, 4% - on

commencement of work and 5% - on purchase of machinery and equipment) to be

recoverable at 20% in each bill after payments reach 10% of contract value.

During Execution of Work:

� Pre-levels should be recorded in the presence of agency and got authenticated.

� Ensure the mark out of the area to be tackled, is properly given and recorded in the

register duly checked by DEE.

� For embankment rising, the whole work may be taken at a time instead of piecemeal.

� Ensure that the thickness of compacted layer falls within 150 mm.

� Profile walls/ model section on the upstream of bank shall be constructed wherever

there is proposed rising of embankment/ revetment.

� Chutes may be formed on the downstream of the bank to avoid scours and rain

gulley formation.

� The values of OMC and MDD may be obtained for the soils before start of work.

� Degree of compaction – 98% of Proctor’s Density for embankment by Power Roller

� Foundation level in respect of structures may be recorded and got checked by DEE

and all concerned before laying concrete.

� For de-silting operations, net levels at 15 m intervals in the bed of the tank may be

taken, compared with tank bed level, if available, or alternatively, trial pits may be

taken at convenient intervals depending upon site condition and quantum of silt

arrived at.

� Utmost care may be taken not to puncture the impermeable layers of the tank bed.

Quality Aspects:

� The list of tests to be conducted for QA/ QC shall be noted along with threshold limits

for each test.
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� For cement concrete works, design mix may be got approved. Similarly, all the

necessary tests for concrete items shall be got tested and satisfied for quality main-

tenance. Ensure adequate supervision of mix to mix placement of concrete/ mortar.

� OK Cards shall be maintained.

� The concrete samples may be obtained during the laying of concrete and the same

may be sent to the Laboratory and got them tested for their strength for 7 days and

28 days respectively. The results obtained may be recorded in a separate register.

� The defects noted during the execution as recorded in the OK cards/ placement

registers, shall be pursued for rectification at contractor’s own cost.

� No deviations shall be allowed, as a matter of fact, without prior inspection and

approval of the competent authority.

� It should be borne in mind that the work shall be carried out strictly in accordance

with technical specifications and relevant IS codes or as directed by the Engineer

In-charge.

Documentation of works:

� All site registers shall be maintained.

� It should also be borne in mind, that passing of excess is limited to the technical

sanction powers of estimates which includes even price escalation. No attempt shall

be made to delete critical items in order to bring deviation/ excess within compe-

tency.

� Detailed documentation before, during progress and after the work shall be main-

tained as a record.

Progress of work:

� Progress of work shall be strictly in accordance to the mile stone programme. In

event of back log, Liquidated Damages shall be levied as per agreement conditions.

� The progress of work may be watched and action for withdrawal of work as per

clause 60 of APDSS and agreement conditions may be taken.
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Completion of work:

� Completion report indicating the components of work attended to, the mode of con-

struction, the critical problems that arose and solved during execution along with all

the tests conducted to ensure QA/ QC aspects and the defects noticed and rectified

shall be given within 7 days.

Determination of work:

� Determination of contract due to breach of contract shall be dealt as per agreement

clauses and clause 61 of APDSS.

1.2 WORKS PROPOSED:
(i) Jungle clearance

(ii) Restoring the tank bund to design standards with revetment as per standards.

(iii) Repairs and replacement of tank sluices and gates.

(iv) Repairs and Re-construction of surplus weirs

(v) Restoring chain tanks

(vi) Re-sectioning of canal and feeder channels including de-silting.

(vii) CM/ CD works on canal system

(viii) Construction of measuring devices

(ix) De-silting of tank and restoring to full capacity

 2.0   CONSTRUCTION
METHODOLOGY

2.1 STRENGTHENING/
REPAIRS TO EARTH DAM/
BUNDS

2.1.1 JUNGLE CLEARANCE:

i. All bushes, vegetation,
roots, trees etc., are to
be removed. This
helps in ensuring
proper bondage of the
freshly laid soil with the
old embankment.

FIG: 1           JUNGLE CLEARANCE IN PROGRESS
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2.1.2 SURFACE PREPARATION:

ii. The base shall be stripped to a depth of 150mm below existing level.

iii. The requisite slopes of existing embankment shall be benched in steps of 0.3m x 0.6m
on the front and the rear slope of the embankment such that there is a little slope
towards the inside of the benching as shown in figure below:

FIG:2           INDICATING SERRATIONS

2.1.3 MOISTURE CONTENT:

a. The initial moisture content of the material including that of borrow areas shall be
determined at the source of supply.

b. The embankment shall have Optimum Moisture Content fairly uniform throughout the
layer, prior to and dur-
ing the compaction, as
per clause 6 of IS 4701
– 1982.

c. Moistening shall be
done by sprinkling ei-
ther through a
proper sprinkler tanker
or using proper spray
nozzles.

d. Flooding or sprinkling
straight from the water
hose shall n o t
be allowed. FIG: 3           UNDESIRABLE METHOD OF MOISTENING THE BUND

ADVISABLE TO USE GARDNER CAN OR SPRINKLER HOSE ATTACHED
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e. After adding the required quantity of water, the soil shall be processed by means of
harrows, rotary mixers or as specified, till the layer is uniform with OMC.

This gives good grip to the embankment soil with the subgrade.

iv. Necessary watering shall be done for receiving the freshly laid soil.

2.1.4 COMPACTION:

v. Bank section shall be brought to design standard duly compacting to 98% Proctor’s
Density.

vi. The following machinery shall be utilised:

a. Soil Compaction Equipment

b. Vibratory Roller

c. Pneumatic Compaction Device

d. Slope Compaction Machine

e. Other Equipment as specified

vii. Each earth-fill shall be laid in suitable layers not exceeding 25cm before compaction
and should be spread over full width of embankment.

viii. The layer shall be compacted by passing the roller in strips overlapping not less than
0.3m.

ix. Rolling shall commence at edges and progress towards centre longitudinally, in a di-
rection parallel to the axis.

x. Each layer shall be prepared to have uniformly distributed moisture content.

xi. The thickness of horizontal
layer after compaction shall
not be more than 16.5cm.

xii. At least, one field density test
shall be taken for each layer.

xiii. After rolling, density test shall
be made (minimum 3 tests)
to ensure 98% maximum Dry
Density.

xiv. The no. of passes required for
each layer to attain specified
density shall be determined
by actual field tests (not less
than 8 passes). FIG:4           COMPACTION WITH VIBRO MAX ROLLER
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xv. Embankment shall not be widened by dumping earth from top.

xvi. The top of each layer shall be kept slightly depressed in the centre after rolling.

xvii. Extra width of 600mm thickness perpendicular to the slope shall be provided on either
side, so that the lines of finished embankment slope shall have required specified
density after compaction.

FIG: 5           EXTRA EARTH-FILL LAYER

xviii. The trimmed extra width shall be re-used for higher elevation.

xix. No fresh layer shall be laid until the previous layer is properly watered and compacted
as per requirement.

xx. All large clods are to be broken and no clod bigger than 8cm rock are buried in the
bank.

xxi. The soils used for the embankment shall be as determined by Engineer In-Charge and
shall be obtained from required excavation or from approved borrow areas and shall
conform to clause 6.4 of IS 4701.

xxii. Settlement Allowance:

Towards shrinkage, the embankment shall be constructed to a higher elevation than
that shown in the drawing at the rate of

2.5cm/ every one meter height of the bank –     if power driven
                       equipment is used

2.0cm/ every one meter height of the bank - if other than power driven

equipment is used.

xxiii. If the embankment covers the barrels of cross drainage or any structures, the first
45cm shall be compacted with pneumatic hand tampers in layers. This avoids damage
of structures.
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xxiv. Separate tests shall be conducted for each zone of embankment, for every 500cm
compacted earth work.

xxv. Homogeneous Section: The available coarser and more pervious material shall be
placed near the outer slopes to have increasing permeability from inner to outer side.
This allows phreatic line to be followed for escape of seepage.

xxvi. Zonal Embankment: All zones shall be tackled simultaneously. The difference in level
between zone to zone shall not be more than 150mm.

xxvii. Moisture Content:

a. If the earth delivered is too wet, it shall be dried by aeration, exposure to sun,
ploughing, disc harrowing till OMC is attained.

b. If weather does not permit for drying of material, the work shall be suspended till
OMC is attained.

c. Rolling shall be commenced only when the layer attains uniform moisture content.

d. Moisture Content for each layer shall be checked in accordance with IS 2720 (Part
II) – 1973.

e. Unless otherwise mentioned,
the moisture content shall be
adjusted making due allowance
for evaporation loss at any time
of compaction:

f. upto -1% to +2% than the OMC
for Casing Zone

g. upto -1% to +1% than the OMC
for Hearting Zone

h. OMC shall be determined in ac-
cordance with IS 2720 (Part
VII) – 1973.

i. The compaction shall be en-
sured that 98% of the maximum
dry density at OMC is obtained.

j. Chute drains shall be provided
at suitable intervals on down-
stream connected to toe drain
all along the bund.

FIG: 6           PROCTOR’S DENSITY TESTBEING CONDUCTED
ON CONSOLIDATED BUND
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FIG: 7           TRIMMING OF D/S SLOPE - IN PROGRESS

2.1.6 ROCK TOE SETTING:

Arrangement of stones at the toe of outer slope of the tank bund to ensure free flow of
seepage water without disturbing the embankment is called rock toe

The disturbed rock toe may be removed and reset as per drawing/ design standards duly
re-using the old disturbed rock toe stones.

Test Frequency

Standard Proctor Test One test per day for individual borrow
area

Field Density & Moisture Content One test for every 1500cum of earth
work and at least one test in each layer
laid on embankment

2.1.5 REVETMENT:

i. Remove the disturbed revetment.
ii. Take pre-measurements and record.
iii. Repairs to revetment/ new revetment shall be formed and well compacted to the profile

duly re-using the old revetment stones.
iv. Revetment shall be done upto TBL.
v. Revetment should be properly anchored into the sub grade both at its commencement

as well as its termination by providing “keys” 60 X 60 cms on the slope and embedding
stones therein.

vi. Existing big gaps between the individual stone should be filled by hammer wedging angu-
lar stones pieces such that revetment becomes dense.2.1.6 ROCK TOE SETTING:

Arrangement of stones at the toe of outer slope of the tank bund to ensure free flow of
seepage water without disturbing the embankment is called rock toe

The disturbed rock toe may be removed and reset as per drawing/ design standards duly
re-using the old disturbed rock toe stones.
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2.2 REPAIRS AND REPLACEMENT OF TANK SLUICES AND GATES
• Damaged part of the masonry in the sluice shall be reconstructed in accordance

with clause 9.1, 9.2 of IS 1597 – Part 1.

• Repairs to the damaged irrigation sluices and their improvements shall be accorded
the top priority.

• If necessary, replacement of existing plugs with screw-gear operated steel shutters
shall be done.

FIG: 8           RE-CONSTRUCTED SLUICE GATE WITH SCREW ROD & GATE

• If necessary, approach R.C.C platforms or structures for operation of sluices shall
be constructed.

• Designs of proposed gangways/ RCC platform or structures to facilitate easy ap-
proach for operation of sluices shall be prepared and got approved from CDO or the
special design circle. Mechanical components shall be got reviewed and approved
from the mechanical wing of CDO.

• In case the situation is such that repairs to the whole of sluice barrel is contem-
plated, it shall require ‘open cut’ of embankment/ earthen dam on either side of the
barrel in order to expose the entire length of barrel (See fig below). Cutting shall be
taken up for filling with approved soil. Layers of soil not more than 15cm thickness
shall be laid, and compacted with either ‘fuel-operated bed compactors’ or ‘pneu-
matic tampers’ to the specified density of 95% at OMC. High-quality job is to be done
in such situations.
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2.2.1 CONSTRUCTION QUALITY AND QUALITY ASSURANCE:
Construction quality implies that the jobs be done to recognized standards through meticu-

lous implementation of quality control and quality assurance parameters associated with the
prescribed technical specifications and design.

FIG: 9

2.3 RE-CONSTRUCTION OF SURPLUS WEIRS
The common damages may be one or many of the following:

i. Damage to pointing of joints in the body wall.

ii. Leakages through the bottom of weir and through the body wall of weirs.

FIG:10            POINTING TO JOINTS IN THE MASONRY WEIR

FIG: 11           RE-CONSTRUCTION OF APRONCOMPLETED
AND REPAIRS TO BODY WALL TO BE TAKEN UP
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FIG: 12           DAMAGED ABUTMENTTO BE REPAIRED
SIMULTANEOUSLY WITH BODY WALL

FIG: 13           REPAIRS TO SURPLUS WEIRIN PROGRESS

iii. Pot holes in the solid apron.

iv. Damage to the talus portion.

i. Damage to pointing of joints in the body wall

• All loose mortar shall be removed from the affected joints.

• Raking of all such joints shall be done to a depth of 25mm.

• The joints shall be thoroughly cleaned with water (or air jet).

• Prepare the cement – sand – water mortar of specified grade on a smooth water
tight platform making sure that no foreign material gets mixed, thoroughly by turning
over to get a mixture of uniform colour. Water shall then be added gradually and
mixing continued until mortar of required consistency of 90 to 100mm is obtained).

• Keep the cleaned up and raked up joints moist for about 2 to 3 hours before filling
these with the wet mortar.

• Ensure that the wet mortar is used to fill up the joints within 30minutes of its mixing.
Proper pointing of joints be done.

• Curing of the joints be done for 7 days.
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ii. Leakages through the bottom of weir and leakages through the body wall of weirs

In case the weir suffers from appreciable leakages from the body wall, it may be
appropriate to provide either external plastering or skin wall of concrete to the upstream
body wall of weir.

a. External Plastering: After the hollow joints in masonry are duly filled up as per
guidelines outlined in (i) above, these be kept moist (viz. Cured for 72 hours)
and the following steps taken to apply external plastering.

• Roughening of surface of body wall shall be done to improve the bond of plaster.

• The surface shall be moistened sufficiently.

• Plaster of 20mm thickness and of specified grade shall then be applied to the sur-
face from top and worked down. The mortar shall be stiff enough to cling to the
surface and hold when laid.

• At the end of the day, the plaster shall be kept in a clean horizontal or vertical line.

• When commencing the work on next day, the edges of old plaster shall be scrapped
clean and wetted and treated with cement slurry before the new plaster is laid adja-
cent to it.

• Water-curing of plastering shall be done uninterruptedly for 14 days.

• Any cracks which appear on the surface and all such portions which sound hollow
when tapped or found soft or otherwise defective shall be cut in rectangular shape
and re-done.

FIG: 14           TALUS -WORK COMPLETED ON D/S OF WEIR
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b. Concrete Skin Wall:

Provision of concrete skin wall shall provide a water-tight barrier and stop all leak-
ages through the weir. Typical construction of this wall is illustrated as follows:

FIG: 15           SURPLUS WEIR

Skin wall concrete to arrest leakages

Its salient features are outlined below:

Grade of concrete : M15 (with 20mm maximum size of aggregate)

Thickness of concrete : 200mm (150mm for smaller heights, say up to 1.5m)
300mm (200mm for smaller heights) at bottom

Reinforcement in skin wall : 8mm dia at 200mm centres in both directions

Anchor bars : 16mm dia (as shown in sketch)

The skin wall shall be anchored with top of weir by removing the top one layer of existing
stone. The wall is to be taken  below upstream ground level/ apron level to a depth of 450mm (or
600mm) and width of 600mm (or 900mm) throughout the length of weir, depending upon the
height of weir. The shape of crest shall not be changed.
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Specifications:

• Joints in the existing masonry be raked to a depth of 25mm.

• Roughen the surface through manual chipping or pneumatically operated tool.

• Keep the surface, after raking of joints and roughening of surface wet for 72 hours,
prior to placement of skin concrete (M15).

• A coat of cement slurry with cement  – mortar mix (1:2.5) with water-cement ratio of 0.7
be applied over the masonry surface, with joints thoroughly packed.

• 50mm dia holes be drilled in the masonry and clean the holes by air-water jet.

• Cement – sand mortar (1:2) with water cement ratio of about 0.33 shall be pushed into
the drill holes while the holes are still wet after cleaning. Then 16mm dia steel anchors
be pushed in. Drill holes for anchors shall have an inclination of 5 degrees with the
horizontal downwards into the body wall.

• Concrete placement shall be done in convenient lifts and deploying good shuttering.
Slump of concrete may be in the range of about 50mm and needle vibrators used for
consolidation.

• Curing of concrete wall be done for 28 days.

In cases where leakages are through the bottom of weir, the provision of skin wall may not
be taken to the full height of the weir, but be restricted to about 0.6m to 0.7m. Fine-tuning or
any modifications, if considered necessary, be got done through CDO.

FIG: 16           CLADDING CONCRETE
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iii. Pot holes in the solid apron:

In case the damage to the apron consists of only few pot holes and the rest of the apron is
generally alright, it shall be appropriate to clean the pot holes, chip the sides wherever neces-
sary and fill up these with plain cement concrete of M10 grade (equivalent to 1:3:6), duly
consolidated.

2.4 IRRIGATION CHANNELS

2.4.1 EARTH SECTIONS:
• Channels shall be restored to the designed earthen sections in optimum possible reaches.

• Where banking is involved, the earth fill be appropriately compacted by ‘fuel operated
bed compactor’ to impart stability and durability to the banks. Alternately, ‘pneumatic
tamper’ be used for compaction.

• It shall be appropriate to construct Model Sections in RR stone masonry (±60m width)
at suitable intervals, say, one at every curve and at 50 to 75m intervals in straight
reaches. This shall be highly useful in maintaining the profile of the earthen channels.

2.4.2 LINED SECTIONS – SELECTIVE LINING:
Channels shall be lined only in such locations/ reaches where it becomes absolutely
essential as dictated by the site conditions. Such selective lining shall be taken up
onlywith the concurrence of the concerned Superintending Engineer who shall also
approve the hydraulic design as well as the type and design of lining.

(i) Plain Cement Concrete Lining

• Thickness of Lining

It shall be provided as per following table:

Channel Thickness
Discharge of Lining

Less than 1.5cum/sec 65mm

1.5 cum/sec upto 15 cum/sec 75mm

15cum/sec and more 100mm

FIG: 17           MANUAL LINING - IN PROGRESS
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• Cement Level – From durability consideration, cement level shall be 250kg/ cum of
concrete, viz the mix design shall be higher than M10 concrete (between M10 and
M15)

• Subgrade for lining – The sub-grade shall be duly compacted and moistened before
placement of lining

• Side Slopes – In the locations where unlimited reaches are proposed to be converted
into lined ones (for selective lining), the side slopes be preferably kept as 1.5:1 but not
less than 1.25:1.

• Coping – Horizontal concrete coping or key shall invariably be provided at the top of
lining.

• Concrete Placement – Conventional concrete placement (viz. Manual placement) shall
be in alternate panels of up to 3m in length. Maximum size of graded coarse aggregate
shall be restricted to 20mm. Detail of lining joint is outlined in the enclosed sketch.

FIG: 18           JOINT IN CC LINING

• Sand – It shall be clean and free of silt, clay etc. It should not have injurious quantities
of organic impurities. Fineness modulus shall not be less than about 2.2. Recognizing
that sand is a very important constituent of concrete mix, as well as of cement mortar,
field staff (Work Inspector/ Assistant Engineer/ Assistant Executive Engineer) shall do
the following test to determine suitability of sand:
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Quick ‘Colour Test’ to be conducted by field engineers at site to determine the
suitability of sand in respect of any injurious (harmful) quantities of organic impu-
rities:

Sand shall be tested with 3% solution of caustic soda, called Colour Test.

• A colourless liquid shall indicate clean and sand free from organic matter.

• A straw coloured liquid indicates presence of some organic matter but not
enough to be objectionable.

• A dark colour means that the sand contains injurious quantities and accord-
ingly, it is not to be used unless it is washed and a re-test shows that it is
satisfactory.

• Curing of Lining – Utmost importance shall be given to water curing of lining. Bed
lining be cured through ponding of water by providing small earth bunds. For curing
of side lining, gunny bags be placed on slopes and kept wet. 28 days curing is
desirable but the first 14 days of curing is very critical and must be ensured without
any interruption whatsoever.

Note: Porous concrete plugs of 100mm dia may be provided in each panel of 3m width, as
under drainage, wherever considered necessary.

2.4.3 TESTS AND FREQUENCY OF TESTING:

S. No.

1

(i)

(ii)

(iii)

2

3

Test

Sand

Sieve analysis for
fineness modulus
and gradation

Bulkage of Sand

Organic impurities in
sand

Coarse Aggregate

Screen analysis for
gradation

Water for suitability
of use in concrete

Frequency of Testing

One test for every 150cum (or less) sand
to be used in concrete mix.

Once in a shift or for every consignment

Once in a shift or for every consignment.

One test for every 150cum (or less) ag-
gregate to be used in concrete mix.

One test from each source of water in a
working season

In addition, slump tests of concrete be taken regularly.
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Register to be maintained

A register shall be maintained to list the above tests and their results.

(ii) R.R. Masonry Lining (20cm/ 22.5cm) in cement mortar

Stones

• Stones to be used for lining shall have a reasonably uniform sizes with the designed
dimensions and shall conform to specifications. Stones shall be brought from the
quarries approved by the Engineer.

• Individual stones shall be sound, hard, and durable and capable of sustaining weath-
ering and water action. Those shall be free from laminations, soft spots, seams and
other defects. When immersed in water for 24hrs., the stones shall not absorb water
more than about 5% of their dry weight.

Laying of Stone Lining

• Both bed and slopes of the channel shall be divided into panels for laying stone
masonry. The panels shall have dimensions of, preferably, not more than 10m along
and across the centre line of channels (minors/ distributaries). This may be in-
creased to 15m for bigger capacity channels.

• While laying the stones, care shall be taken to lay binder stones of size 20cm X
20cm X 60cm or 22.5cm X 22.5cm X 60cm on either side expansion joint at 10m/
15.0 centres.

• To guard the lining from building up of pore-pressure that may cause damage to the
lining in gravelly soils, porous no-fine concrete slabs (of size 20cm X 20cm X 20cm)
be provided in stone masonry. In small channels, such a slab be provided at half the
full supply depth at 5m centres. No-fine concrete shall consist of 1 part of cement
and 4 parts of coarse aggregate of maximum size not exceeding 20mm. No sand
shall be used. To guard the lining from any pore pressure in cohesive soils, perfo-
rated pipes of 75mm dia be provided with a filter (of sand, gravel) backing. (CDO be
consulted for specific provision of above under-drainage arrangement).

• Cement-Sand mortar shall be used within 30 minutes of the preparation of mortar.

• Hand mixing of mortar shall be done on a smooth water-tight platform, (if mechanical
mixer cannot be deployed).

• Field colour test of sand shall be done for presence of any organic impurities.
Maintain good line and grade, viz. Workmanship, while laying the masonry.

• Horizontal coping (or key) shall be laid at the top of lining.

• Water curing shall be done for at least 7 days.
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(iii)Masonry Guide Walls

• Stone masonry guide walls in CM 1:5 over the lean concrete foundation shall be
considered for construction only in specific locations where there seems to be no
alternative due to peculiar site conditions.

To achieve the objective of minimum rehabilitation of Irrigation Channels conforming to
acceptable engineering principles, careful decision shall need to be taken on the adoption of a
particular type of lining or a combination of types of lining from amongst the three types of
outlined above depending upon the site situations. The type and extent of such “Selective
Lining”, shall be decided by the respective Superintending Engineer of the region taking into
account all the relevant factors. It shall be appropriate to restore the channels to the designed
earthen sections to the optimum extent possible.

Note: In case of expansive soils associated with swelling pressures, full CNS soil treatment
shall be done as per Indian Standard IS: 9451 – 1994.

FIG: 19           DAMAGED GUIDE
WALLS - TO BE RE-CONSTRUCTED/

REPAIRED

FIG: 20           GUIDE WALL UNDER
CONSTRUCTION WITH CEMENT

CONCRETE
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2.5 CM/ CD WORKS

2.5.1 FOUNDATION:
• Excavation for the foundation of structure shall be to the elevation shown in the

drawing or as directed.

• As far as practicable, the material removed in excavation for structures shall be used
for back fill embankments or wasted.

The bottom and side slopes of common excavation shall be finished to the prescribed
dimensions and the surfaces so prepared shall be moistened and tamped with suitable tools to
form firm foundation upon or against which to place the structure.

• The natural foundation material beneath the required excavation shall be moistened
and compacted in base.

• Whenever unsuitable material is encountered in the foundation for a structure, addi-
tional excavation will be directed to remove the unsuitable material.

• The additional excavation shall be refilled as follows:

• In excavation in soils - by selected bedding material and compacted.

• In excavation in rock - by M10 grade cement concrete.

Excavation in expansive BC Soil:

• The excavation and removal of BC clayey soils shall be upto a depth of 1000mm for
a discharge of 1.5 cumecs and above 600mm for a discharge of below 1.5 cumecs.

• Filling shall be with suitable soils and compact for balancing swell

S. No.

1

DO's

Verify dimensions and foundation
levels as per drawing

DO NOTs

Do not forget to compare bearing capacity of
actual soils met with design strength

2 Wet the foundation surface to a
depth of 150mm or to impermeable
material

Do not lay foundation concrete without wet-
ting the surface

3 Ensure the rock surface free from
oil, objectionable coating unsound
fragments

Do not lay the concrete under water and over
slush

4 Check-up concrete batching of in-
gredients

The minimum mixing time should not be less
than 2 mins.

5 Check the batch of cements and
its make

Do not forget to keep stand-by vibrator and
needles

Foundation
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6 Check up water-cement ratioand
slump test

Do not place concrete in raw insufficiently
heavy to wash mortar from concrete

7 Ensure uniform mixing Do not forget to cast the cubes

8 Ensure proper compaction with vi-
brators and keep stand-by vibra-
tor and needle

Do not allow segregation of concrete

9 Operate immersion type vibrators
nearly in vertical position to verti-
cal drain

Do not use unsatisfactory mix

10 Cure with water for 28 days Don't allow admixtures which will harm the
strength of concrete

11 Compact with suitable bedding
materials in case of over excava-
tions and with M-5 grade concrete
in case of rock

12 Allow admixtures as per IS: 9103 -
1979

Super Structure

S. No. DO's DO NOTs
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2.5.2 BACK FILLING:
• As far as practicable, backfill material shall be obtained from the excavation for

structures or from adjacent canal excavation or from excavation of other ancillary
works. Back filling shall be done with approved material after the concrete or ma-
sonry is fully set.

• Backfill material shall not contain stone larger than 7.5cm size.

• Backfill shall not be placed against retaining walls until the retaining wall is cured
adequately and is strong enough to take lateral pressure of the back fill.

2.5.3 CEMENT CONCRETE:
Nominal maximum Size of Aggregates:

• Nominal maximum size of aggregate for concrete in structures shall be as indicated
in the relevant drawings

Mix Proportion:

• In proportioning concrete, the quantity of both cement and aggregate should be
determined by mass as per clause 9.2 of I.S. 456 – 2000.

• Water shall be either measured by volume in calibrated tanks or weight.

• The acceptance or rejection of concrete shall be as per the acceptance criteria laid
down in clause – 15 of I.S. 456 – 2000.

• The mix design and average concrete strength shall be adjusted according to the
cube strength test results conforming to clauses 14.2, 14.3, 14.4, 14.5, of I.S. 456 –
2000.

• By weight

- Called Design Mix

- Specified as M10, M15, M20, M25 etc.

- M20 – Its 28 days compressive strength is 20 N/mm2 or 200 kg/ cm2

• Not more than 5% of standard test cubes, when tested for 28 days compressive
strength, shall fall below 20 N/mm2

• All ingredients (Coarse and fine aggregates, cement, water and admixtures) to con-
form relevant Indian Standards

• Aggregates to be free from impurities viz., silt, clay and dirt as they affect their
adhesion of cement paste

• Coarse aggregate to be tested for grading, soundness, abrasion and impact
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• Fine aggregates to be tested for grading, fineness modulus, silt content and organic
impurities

• Graded aggregates get closely packed in cement-sand matrix and make the con-
crete mix fully workable

• Cement to be tested for fineness, setting time, soundness and compressive strength

• Ensure proper storage for cement

• Storage godowns to have weather proof walls, roof and floor

• Cement to be used within 3 months of bagging

• 20 to 25% of cement strength is lost when stored upto 6 months

Durability of Concrete:

• Ability of concrete to resist harmful effects of environment exposure during opera-
tional/ service life without undue deterioration and with minimum maintenance

• Requirement of durability as per IS 456:2000

• Principal Factors influencing strength & durability

• Water-Cement Ratio (W/C)

• Air Entrainment

• Compaction and Curing

• Reinforcement

Mobile Concrete Mixer:

• Mobile Self Loading, Weigh-Batching & Mixing, Transporting Concrete Mixer

• It is a sort of moving Batching & Mixing Plant

• Indigenously available in concrete output

• Capacities – 4 m3; 2 m3; 1 m3

• It incorporates electronic batching of mix ingredients and water

• A versatile concrete production and transporting equipment for feeding concrete
pavers

• Can supply concrete to any placement site(s) with a sustained progress of about 6
to 8 m3 per hour

• Aggregate and sand can be piled at convenient locations and this mixer feeds them
into its drum through its bucket

• Has the mechanism to add calibrated quantity of water in the drum
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• “On the fly” microprocessor based, high accuracy electronic weigh batching system
with different aggregate weighing facility is available

FIG: 21           SELF-LOADING MOBILE CONCRETE MIXER

2.5.4 WATER – CEMENT RATIO:
Single most critical factor with maximum bearing on strength of concrete in general and on

durability in particular
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Significance of Water – Cement Ratio:
• Excessive W/C is undesirable for both the strength and durability of concrete. Cap-

illary pores in concrete can be as large as 5 microns in dia

• No. and size of pores depend mostly on W/C used in making the concrete mix

• Relation between the age of concrete at which capillary pores get almost blocked
(viz concrete becomes almost impermeable) and W/C is illustrated in table

• Thus, as W/C ratio increases, the concrete remains permeable for a longer period,
thereby, permitting ingress of chemicals & moisture to penetrate it, leading to corro-
sion of reinforcement

• Concrete with W/C ratio of 0.70 remains vulnerable to chemical and moisture in-
gress for over ‘ONE YEAR’ whereas concrete with W/C ratio 0.40 becomes almost
impermeable within 3 days of casting and shall be durable

There are 4 main aspects of ‘Durability of Concrete’:

• Impermeability

• Resistance to chemical attack

• Resistance to weathering

• Resistance to corrosion of embedded metal

W/C Ratio
Age at which capillary pores

become alsmost 'blocked'
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FIG:22           COMPACTION OF CEMENT CONCRETE USING VIBRATORS
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2.6 MEASURING DEVICES:
In order to strengthen effective functioning of MI Tanks through optimum usage of water,

it is necessary that water measuring devices are provided at the off-take points. The commonly
used measuring devices are Stage – Discharge curve method calibrated scale and/ or Fibre
Reinforced Plastic (FRP) Cut Throat Flume as shown in figures below which will help in equi-
table distribution of water.

FIG:23           MEASURING DEVICE
Measuring discharge through a calibrated scale

FIG:24           CALIBRATED SCALEON CUT-THROAT
FLUME

i. Line the channel in the reach where the flume is proposed.

ii. Choose straight reaches on the upstream and downstream of the flume.

iii. Avoid fall/ drop locations.

iv. Avoid curves.

v. Guidelines:

A. For Straight Reach

Capacity of Flume in c/s Minimum Straight Reach in U/S & D/S

a 1 to 4 2 to 3 metres

b 5 to 20 4 to 5 metres

B. Criteria for distance from the Controlling Gate

a 1 to 4 2 to 3 metres distance

b 5 to 20 5 to 10 metres distance
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2.7 DE-SILTATION
De-silting is an important option for improving tank irrigation system. This process aims at

removing accumulated silt in the tank bed, clearing foreshore encroachments and bringing the
tanks to their original capacity. The process of de-silting is done by means of heavy earth
moving machinery as shown in fig below:

FIG: 25           DE-SILTATION

The silt removed from the tank bed can be:

a. Transported by the needy farmers into their lands.
b. Deposited on the submergible lands on the foreshore of the tank which can thus be

reclaimed and brought under cultivation. These newly cultivable areas become more
productive.

c. Excess silt than that has been usefully transported may be deposited on the down-
stream side of the toe of the tank bund.

To take up the de-siltation of tanks and decide upon the quantum of silt that can be
removed, the following procedure has to be adopted:

1. Preliminary investigation including collection of statistics regarding tank bed level and
other aspects need to be done.

2. Net levels at every 15m interval has to be taken in the tank bed area to decide the

The Dry bed of a small water harvesting structure being cleared.
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quantum of silt that can be objectively taken.
3. Trial pits upto impermeable layer of the tank bed may be taken at suitable intervals so

as to help the measurable quantity of de-siltation. This will be a check against meddling
the impermeable layer leading to the tank becoming percolation tank.

4. The silt removed may be got tested for acidic impurities which may be harmful for
agricultural growth.

Advantages of De-siltation:
1. Increased availability of fresh water, eliminates fluoride risks through improvement of

ground water levels.
2. Usage of silt in the farms improves soil fertility thus reducing fertiliser usage, reduction

in the subsidy on fertilisers by the government which can be effectively diverted for
farm mechanisation.

3. There will be increase in food productivity due to silt usage as an effective manure.
4. The soil moisture content in the farm fields also increases.
5. This will rejuvenate the flood channels taking off from rivers and augment supplies to

irrigation tanks.
6. In effect, there will be increase in storage.

2.8 OK CARD SYSTEM
An OK Card is a condensed form of specifications and essential requirements for
achieving requisite workmanship and quality level of output.

• Shall be maintained in duplicate in two colours.
• The green coloured card shall form a part of the record of Q.C/Q.A.Wing and the

red coloured card remains in the custody of construction Wing.
• Entries in the OK Card shall be in English as well as in the local language (Telugu).
• First column in the OK Card against the various activities shall be filled by Work

Inspector (WI). The second column shall be initiated by Assistant Engineer/ Assis-
tant Executive Engineer with dated signature against all the items. In case of ab-
sence of WI, the first column shall be left blank, but AE/ AEE shall fill the second
column.

• Authorization of commencement of any activity and/ or OK of any activity shall be
governed by the OK recorded by AE/ AEE in the OK card.

• Deputy Executive Engineer shall record his observations/ comments in OK Card
during his visits to the work.

• Executive Engineers/ Superintending Engineers during their inspection of works
shall check these cards and record their comments, if any, on them.

• OK Card for each component shall be in duplicate.
After the particular part of the work is completed, the OK Card related thereof, shall be filed

in the Office of Executive Engineer, as a permanent record.
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S. No. DO's DO NOTs

FORMATION OF EMBANKMENT
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S. No. DO's DO NOTs
EXCAVATION OF CHANNELS

FREQUENCY OF TESTING

S.
No.

TEST FREQUENCY OF
TEST PURPOSE TEST

DESIGNATION
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MATERIAL S.NO. TEST METHOD

TESTS TO BE PERFOMED ON MATERIALS



42

MISSION KAKATIYA

TESTS TO BE PERFOMED ON MATERIALS                    Contd...

S. No. DO's DO NOTs
REINFORCED CEMENT CONCRETE
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O.K. CARD FOR ROUGH STONE DRY PACKING FOR APRONS / REVETMENT

Contract No.____________ Chainage :_____________________
Name of Contractor ______________________

Sl.No. Description Dated Signature of
Contractor Construction Quality control

1 Date
2 Location of work
3 Specification of work
4 Preparation of Bed / Slopes
5 Gravel backing / Sub grade (filter) preparation
6 Compacting of sub grade
7 Rough stone dry rubble revetment

whether available as per specifications:
a) Thickness / Volume of revetment
Norms:
255mm – 0.015 cum
300mm – 0.15 cum
450mm – 0.030cum
600mm – 0.45cum

8 Placing of rough stone dry packing revetment
9 Any other remarks

Sign of Contractor Sign of GOAP (CS) Sign of GOAP (QCS)
With Date with Date with Date

O.K CARD FOR EARTH WORK EMBANKMENT
Location of structure :
Name of the work :
Name of Agency : Amount of Contract:
Agreement No :
Sl.No. Description of Item Contractor Remarks of Remarks of Quality

Construction staff control Staff
1 Date
2 Location of Work from Km to Km
3 Elevation (R.L)
4 Surface preparation,

whether as per specifications
5 Type of roller used
6 Location of test at Km.
7 Thickness of loosed layer
8 Initial moisture content
9 Removal of over size

10 Top level after compaction of layer
11 Wet density
12 Moisture content in rolled fill
13 Dry density
14 Laboratory OMC and MDD
15 Compaction efficiency
16 Instruments put in
17 Methodology of addition of moisture

(Whether through spray from sprinkler tanker)
18 Manual compaction, if any
19 Layer passed
20 Any other remarks

Site In charge      Signature of the Contractor        Signature of Construction Staff      Signature of Q.C. Staff
M/s………
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O.K. CARD FOR STRUCTURAL CONCRETE WORKS
Name of the work :
Name of Agency :
Agreement No :

Sl.No. Description of Item Contractor Remarks of Remarks of
Construction staff Quality Control staff

1 Date
2 Grade of mix
3 Location of work

a) Foundation from EL to EL
b) Sub structure from EL to   EL
c) Super structure from EL to EL

4 Methodology of preparation of surface
a) Green cutting
b) Sand blasting
c) High pressure water blasting

5 Materials
a) Coarse aggregate under size/over
size graded analysis
b) Fineness modulus of sand
c) Cement make and date

6 Tools and plants
a) Form work details of shuttering should be
checked with dimensions
b) Mixer
c) Vibrators

7 Batching
8 Temperature of concrete as specified in

Technical specification (15oc to 32oc)
9 Temperature of concrete as placed

10 10 Slump
a) Design slump (25mm to 75 mm)
b) At the batching & mixing plant
c) At the site of placement

11 Method of placing
12 Method of compaction
13 Water cement ratio
14 Treatment of cold joints
15 Concrete finish (wood float/steel trowel)
16 Quantity of concrete laid
17 No. of CC cubes cast
18 Checking of reinforcement
19 Curing arrangements
20 Any other remarks
21 Final O.K.

Site In charge  Asst. Engineer/ Asst. Engineer/
M/s……….…. Asst. Executive Engineer Asst. Executive Engineer

Deputy Executive Engineer Deputy Executive Engineer

Executive Engineer Executive Engineer
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3.0 GUIDE FOR O&M WORKS

Rectification of Depressions/ Undulations:
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GUIDE FOR O&M WORKS Contd...

Rectification of Depressions/ Undulations:
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GUIDE FOR O&M WORKS Contd...

Rectification of Depressions/ Undulations:
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GUIDE FOR O&M WORKS Contd...

Rectification of Depressions/ Undulations:


