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TECHNICAL CIRCULAR No. 1/2016-17/CE 
 
 

This department follows PRICE software for the preparation of estimates with effect 

from 1.02.2016.  The PRICE software customized for HED includes CPWD, MORTH 

and MoRD specifications according to various nature of work. In view of switching 

over to the above, it was decided to review the special data being used by this 

department for the construction of breakwaters and other specialized works in HED, 

in which some of the data provisions were based on manual means and old 

machineries. Also, the construction methodology is changed a lot over the years 

owing to use of new machineries in this field. Accordingly special data were revised 

and included in PRICE software (65 OD Harbour).   The following instructions are 

hereby issued to comply with the preparation of estimates and execution of 

breakwater/groyne and dredging works based on the new special data of Harbour 

Engineering Department. Some of the instructions that are not applicable to earlier 

specification of works and previous agreements need not be followed.   

I.  BREAKWATER 
 

1) Chart Datum (CD) has to be established at site during the investigation stage 

itself and all levels of construction works should be with respect to this.  

2) In harbours, alignment of breakwater has great significant role and to construct 

it as proposed in the model study recommendations is very much needed for 

achieving the desired objective. For this, at least 3 permanent points shall be 

established in the investigation stage itself, in which all of them are visible to 

each other and two of them are at least measurable accurately. These points 

should be marked with GPS coordinates and brought into the drawing. The 

alignment of breakwater should be specified with reference to these points as 

well as GPS co-ordinates so as to execute it with desired accuracy. If the 
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breakwaters are to be constructed on either side of estuary of a river or lake, 

two permanent points shall be established on one bank and other on the other 

side. If there is any possibility to erode these permanent points with the 

advancement of breakwater construction, additional points should be 

established and brought into the drawing. 

3)  Additional points shall be established along the shore or on either side of the 

estuary for taking shore line survey and beach cross sections for investigation 

as well as observing and monitoring changes due to construction. These 

points shall be established for a distance up to two kilometres on either side of 

the estuary/project site, and it shall be placed at 100 m interval for a distance 

up to one kilometre and thereafter at 200 m interval. Alternatively, GPS 

shoreline survey shall be conducted for easily getting relative positions and 

monthly tendencies of shore line.  

4) Behaviour of sea is very complex in nature. So we depend on model study 

results and rely on past experience in the field of marine constructions.   Sea 

bed level near shore often changes seasonally depending on weather 

conditions. So, care should be taken to provide adequate provision in the 

estimate for seasonal changes likely to be happened in sea bed level at the 

time of construction and hence an average bed level experienced during the 

investigation period can be followed for this purpose.  

5) During construction, the breakwater itself cause scour and alter bathymetry, 

particularly just in front of advancement of breakwater. So, a provision for 

excess quantity to be needed owing to scouring phenomena can also be 

included in the estimate. But, this quantity shall be limited to minimum as 

possible. 

6) At least 3 boreholes along the alignment of each breakwater should be carried 

out during investigation stage itself, and if there is any possibility to settle the 

breakwater owing to presence of clayey/fine silt particles, it should be 

examined in detail in an engineering laboratory. Anticipated sinkage or 

settlement of breakwater shall be derived through the laboratory studies, and 

such provision can be included in the detailed estimate.  

7) Setting out of alignment of breakwater shall be done with respect to the 

permanent points established at site. Also, if any additional points are required 
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to facilitate advancement of breakwater construction, it should be properly laid 

there. 

8) Before the commencement of breakwater construction, initial levels along the 

alignment of breakwater should be taken and got approved from the 

agreement authority. Levels must be taken at 20m interval along the alignment 

of breakwater and at 10m interval along the cross section. This initial level 

should be reported to the Chief Technical Examiner (CTE) before the actual 

commencement of work. This should be followed as of date of this circular. 

The working drawings should also be approved by the agreement authority 

before the actual commencement of the work. 

9) In addition to the initial levels taken along the alignment of breakwater before 

the commencement of breakwater construction, initial levels should also be 

taken at every advancement of 60m breakwater construction to record the 

actual bed level at the time of execution. Because, the breakwater itself 

causes scour and alter bathymetry, particularly just in front of advancement of 

breakwater during construction. These initial levels should be approved by the 

agreement authority. And these initial levels should also be reported to CTE as 

of date of this order. 

10) Alignment of the breakwater has great significance as it decides the functional 

performance of a harbour. Dismantling of stones and subsequent correction of 

alignment of breakwater is very difficult and hence tipping of stones should be 

done in the correct alignment of breakwater. While advancing its construction, 

to facilitate dumping of stones in the correct alignment of breakwater, three or 

four poles with flags can be placed there on the leeward edge of breakwater 

after aligning the position of flag points with reference to Centre line of 

breakwater alignment. Keeping it on the leeward edge is nothing but a clear 

vision without any obstruction is possible as heavy stones are usually placed 

on the seaward side for temporary protection. Frequent cross checking of 

alignment is to be carried out using total station. 

11) Both the breakwaters shall be advanced parallel with maximum differential 

advancement less than 100m unless otherwise specified in the model study 

report. 

12)  Advancement of breakwater shall be done at convenient level in such a way 

that forming of core and subsequent layers including side berm can be done 
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without much difficulty. In Kerala sea coast, advancement of breakwater at 

secondary armour layer is the most convenient level so that forming core for a 

small reach and its subsequent immediate protection with armour stones is 

more appropriate.  Usually core is underwater or waves splashing over it 

during high tide. Core stones can be tipped from lorries plying at secondary 

armour level and its formation should be done in small strips of 3m to 5m. 

13)  Each advancement of small strip of core should be recorded in work spot 

order book and verified by the Assistant Engineer concerned. The Assistant 

Executive Engineer should see that core is formed with desired accuracy, and 

his/her verification shall be recorded in the work spot order book. Formation of 

line and level of each advancement of core in small reach can be done with 

the help of measurements taken from the secondary armour layer already 

formed.  

14)  While advancing the breakwater at secondary armour level, some quantity of 

primary armour layer stones can be stacked on the top on the seaward as a 

temporary protection measure against any sudden and severe wave attack 

owing to unexpected climatic change during construction.       

15) The core should be formed in small strips of 3m to 5m and subsequently 

protected with secondary armour layer stones. In cases where core top is 

much higher than high water level and no splashing of waves, the Engineer in 

charge can take an appropriate decision regarding how much length of core 

can be advanced at a time, but the maximum length of the core of breakwater 

should not exceed 20m even during fair weather.  

16) Profile of breakwater at secondary armour layer should be taken and recorded 

in LF book by the Assistant Engineer, and check measured by the Assistant 

Executive engineer and approved by the Executive Engineer in time. 

17)  Line and levels of breakwater so formed should be checked every day.  This 

may be done at the end of each day’s work or at the beginning. The chainage 

and level of breakwater so formed should be marked and written at 40m 

intervals on the side of it.   

18) The machineries to be used for a particular work as specified in the 

specification of work should be followed and ensured at site for the 

construction. 
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19)  For the formation of filter layer and side berm, direct tipping of stones from 

tipper/lorry is not possible at site while advancing the breakwater construction 

at secondary armour layer. So, with the help of crane having sufficient boom 

length and tippler can be used for the formation of filter layer and side berm as 

specified in the specification of work. The field officers should be responsible 

for any violation on this.  

20)  After formation of secondary armour layer for a certain length, depending 

upon site conditions, formation of Primary armour layer can be done in reach 

by reach so that the advancement of breakwater at secondary armour layer 

and its subsequent formation of primary armour layer can be made possible at 

site simultaneously.  

21)  Turning circle may be provided at every 100 m distance for smooth operation 

of vehicles over the breakwater. The excess width over the designed profile at 

turning circle should be dismantled and re-handled to other places 

conveniently before completion of the work.   

22) The side slope of the breakwater should be formed as per the designed slope. 

Stones on the side of breakwater should be formed in such a way that it 

dissipates wave energy by absorption to some extent. That means it should 

not do like stone pitching, but do it having enough voids between stones to 

dissipate wave energy. 

23)  While executing the breakwater construction using new observed data, sorting 

yard shall be provided nearby the site for sorting of stones into various 

categories of stones, and it should not be beyond 1 km from the site. 

24)  Sorting of stones shall be done under the supervision of departmental staff 

and the overseer in charge will be responsible for this. Trip sheet should be 

operated from the sorting yard in the prescribed format as given in form H1 for 

the vehicles carrying sorted stones and proceed to the weighbridge for taking 

measurement.  

25)  If stones are coming from the departmental quarry, a trip sheet should also be 

operated from the quarry. After sorting of stones, new trip sheet should be 

issued to lorry/tipper from sorting yard.      

26) No vehicle carrying stones shall be allowed to enter the weighbridge for taking 

weight unless it has a valid trip sheet and proof of evidence that the stones are 

sorted at the sorting yard. 
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27)  Before commencement of the work, the characteristic properties of rubble 

such as unit weight, specific gravity, water absorption and abrasion should be 

tested and a sample of each category of stones should be displayed near the 

weighment room and at the sorting yard. 

28) If the stones dumped at the sorting yard are found to be any variation with the 

quality or not confirming to the specifications of the material to be supplied, it 

should summarily be rejected.  

29)  After sorting, a particular category of stones as per the requirement at site 

shall be brought to weighbridge for measurement along with the trip sheet duly 

signed by the Overseer/Assistant Engineer in charge. After receiving the trip 

sheet, the loaded vehicle shall be permitted to enter the weighbridge and the 

measurements (weight) shall be taken by the Assistant Engineer. The 

measurements should be taken in presence of Assistant Engineer and it 

should be immediately recorded in the weighment register having format as 

given in form H2 maintained at site and record in the M book on the same day 

itself. 

30)  If any measurement (weight) is taken at weighbridge in presence of Overseer 

for absence of Assistant Engineer for a short duration less than six hours, the 

Assistant Engineer in charge should verify it on his/her return and record in the 

M book on the same day itself. The measurement (weight) taken in presence 

of overseer is allowed to this extent only.   

31) If the Assistant Engineer is turned on leave, then the Assistant Executive 

Engineer should make necessary charge arrangement for entrusting the work 

to any other Assistant Engineer under his/her control.  

32)  After taking measurement at weighbridge, the vehicle carrying stones shall be 

preceded to the breakwater for dumping/placing of stones along with the trip 

sheet generated at weighbridge.  The Overseer/Assistant engineer in charge 

at dumping will give necessary direction as to where to dump or place stones, 

and the dumping details should be recorded in the trip sheet and sign it by 

him/her, and return it to the vehicle for handing over the same at weighbridge.  

33)  After dumping stones at breakwater, the trip sheet signed by the officer in 

charge at dumping is to be handed over to the officer in charge of weighment, 

and tare weight of the vehicle is taken again. After generating the weighment 

card as given in form H3, the tare weight and net weight of stones shall be 
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recorded in the trip sheet. The details such as categories of stones, weight of 

stones, weighment card number, trip sheet number, etc. shall be recorded in 

the register immediately. 

34)   A proper dumping register as given in Form H4 should be maintained for 

recording the chainage at which the different categories of stones/concrete 

blocks/tetrapods are dumped at breakwater/groyne. 

35)  All measurements should be check measured by the Assistant Executive 

Engineer and at least 25% of them should be check measured in his/her 

presence while taking measurements of gross and tare weight of lorry/tipper. 

At least 5% of measurements should be check measured by the Executive 

Engineer. 

36)  In the event of any sudden settlement of breakwater occurs, stop the work 

and report to higher authorities and Chief Technical Examiner forthwith.                   

37)  Other vehicles should not be allowed to enter into the breakwater site in order 

to prevent any accidents to be met with vehicles carrying heavy stones and 

heavy machineries like crane and other earth moving equipment. Necessary 

sign board showing warning and prohibition should be displayed at site. A 

safety protocol in this regard shall be prepared and maintained at site.  

38) Permissible tolerance for forming the core, secondary armour and primary 

armour layer shall not exceed the limit as given in the specification of work.  

39) No separate measurement shall be taken for quarry run/broken stone for the 

formation of roadway over secondary armour layer and primary armour layer 

for movement of vehicles/machineries, as the rates are inclusive of cost of 

forming roadway over the layers. Gravel should not be allowed for the road 

formation over the breakwater.  

40) Profile of the breakwater so far formed shall be submitted along with part bills, 

and an approximate amount shall be withheld for the cost of not packing and 

forming to lines and levels.    

41) Profile of primary layer should be taken at every 20m interval and the 

completed profile should be approved by the Executive Engineer and reported 

to the agreement authority. 

42) The quantity of stones supplied should be almost tallying with the quantity as 

per profile of the breakwater taken, but the variation should not exceed 10%. In 

the case of settlement of breakwater due to weak bed soil beneath, the 
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quantity of sinkage should be worked out based on the routine levels taken 

along its alignment and approved by the Executive Engineer.  

43)  Weekly report of stones supplied at site and progress of work should be 

reported to the Assistant Executive Engineer and the Executive Engineer by 

the Assistant Engineer concerned. Fortnightly report of stones and progress of 

work in the prescribed format should be reported to the agreement authority 

without fail. Monthly progress report shall be reported to the Chief Engineer.    

44)  Before the onset of ensuing monsoon, breakwater should be properly 

protected with armour layer stones. During the monsoon period, advancement 

of breakwater should not be done and its ends should be formed as temporary 

head so as to avoid any damage. Necessary instruction in writing should be 

given to the contractor regarding the immediate protection work to be done 

before the monsoon. Formation of primary armour layer can be done during 

the monsoon period if there is no excessive splashing of waves over 

breakwater.     

45)  While advancing the breakwater construction, shoreline changes should be 

observed. Monthly Shoreline survey and beach cross section should be taken 

for a length of 2km on either side and inside the basin. The shore line should 

be taken at 100 m interval in the first 1 km and at 200 m interval for the 

remaining length. For taking shoreline survey, high water line mark on the 

shore a day before day can be taken for this purpose. +1m contour line or any 

appropriate contour line should be drawn in the shoreline map. Post 

construction monitoring of shoreline in every three months should be taken.  

46)  As the breakwater is designed for significant wave height, the defect liability 

period after completion shall be fixed as one year. During this period, it is the 

responsibility of the contractor to rectify the defects at his own cost.    

47) Breakwaters are flexible structures that require replenishment annually. Hence 

periodical inspection of breakwater should be done especially after every 

monsoon season by the departmental officers. Necessary arrangements 

should be made for the replenishment of breakwater to avoid further losses.  

48)  If tetrapods are used as the primary layer of breakwater, casting of tetrapods 

should be done according to the mix design and it should be ensured that the 

cube strength of concrete confirms the IS specification. 
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49) The quality of materials used for casting tetrapods shall be ensured by the 

Assistant Engineer in charge. A register for casting as given in form H5 shall 

be maintained by the overseer in charge and this shall be verified and 

inspected by the Assistant Engineer at frequent intervals.  

50) Permissible tolerance regarding the weight of tetrapod is limited to plus or 

minus 0.2%.  

II   DREDGING 

 
1. For all capital and maintenance dredging works, geotechnical investigations 

are to be carried out to ascertain the nature of spoil to be dredged. Soil 

samples should be collected from the area to be dredged and soil analysis 

shall be done to know the properties of soil and its behaviour. The method of 

dredging to be adopted and its disposal shall be decided based on the soil 

investigation reports.  

2. Type and capacity of the dredger to be used should be decided at the 

preparation of estimate stage itself. Availability of dumping yard and its 

storage capacity, quantity to be dredged, distance from dredging area, marine 

conditions, type and classification of soil etc. are to be assessed and 

considered for the selection of a particular type of dredger for use. For annual 

maintenance dredging work in fishing harbours, it is desirable to arrange the 

dredging work in fair weather season and complete the dredging work within 3 

months and it should not be beyond 4 months so as to get maximum benefit 

of the work done in a year. But for commercial ports, annual maintenance 

dredging shall be done round the year according to necessity.  

3. Proper planning for operations of dredging work shall be done at the 

preparation of estimate stage itself and care should be taken to avoid 

damages of nearby structures due to dredging. Sufficient clearance from the 

nearby structures depending upon the nature of soil should be left out and 

specified in the lay-out plan of dredging work. The field staff should constantly 

watch and monitor this during the execution of dredging work.       

4. If dumping yard is not available at site, estimate shall be prepared for 

disposing the spoil in deep sea. Also if the quantity of dredged spoil exceeds 

the capacity of the dumping yard and in such cases the estimate shall be 
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prepared considering both method of disposing the spoil in dumping yard and 

in deep sea. 

5. The contour depth of the sea bed, where the spoil is proposed to be disposed 

should be specified in the specification of the estimate. While disposing spoil 

in sea, the location of dumping site is to be decided based on the wave and 

current direction at the site during the period. This often changes according to 

season and hence frequent collection of data is necessary. The littoral drift 

pattern at the time of spoil depositing should be considered while selecting the 

location of dumping area in deep sea, wherein soil movement is away from 

the harbour. The location so fixed shall be preferably marked with a buoy and 

the site officers are bound to check the dumping location using GPS or other 

means, if necessary. 

6. The estimate for dredging work shall be prepared based on the initial 

soundings and proposed dredged levels. At shallow depths the soundings are 

to be taken by sounding rods and sounding lines. If echo sounder is used, the 

instrument should be calibrated before commencement of the work, by 

comparing the measured depth and actual depth. Also random checking of 

echo sounder should be done at site manually with sounding rope. Sounding 

should be taken with reference to the CD followed in the harbour.  

7. Before the commencement of dredging work, initial levels should be reported 

to CTE. The dredging work shall be commenced only after getting approval of 

initial level from the agreement authority concerned and the work should be 

executed as per the approved lay out. If the dredging work has to be 

temporarily stopped due to climatic conditions or any other reasons for a 

period more than one month, the levels at the time of stopping and the levels 

on resuming the work should be taken and reported to CTE.   

8. The pipelines of dredging work should be laid in such a way that it should not 

cause any hindrance to the movement of vessels and fishing operations or 

any accidents to be met with vessels passing nearby. Necessary red flag 

poles, and red lights in night time, should be placed at suitable intervals to 

identify the route of pipeline and anchors of dredger passing through and the 

warning board should be exhibited there at site. 

9. It has very much significance in adopting a mode of measurement in dredging 

work as it is finally taken for payment of the work done. Now, this department 
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follows two methods, one is taking measurement at the area where dredging 

is done and the other is taking measurement at dumping yard. Each method 

has its own advantages, but it is more appropriate to adopt a mode of 

measurement according to the objective of the work and nature of soil to be 

dredged. So, the following instructions are issued for the works to be taken up 

from the date of order. 

a) If the objective of the dredging work is deepening, then the measurement 

is to be taken at the area, except the cases hereunder specified, where 

dredging is conducted. Payment shall be made for the quantity worked out 

based on initial levels and final levels taken on the dredging area. For this 

purpose, the dredging area can be divided into suitable segments, initial 

and final levels should be taken for each segment and payment shall be 

made accordingly.  The initial and final levels of each segment should be 

reported to the CTE then and there. 

b) If the objective of dredging is reclamation purpose, then the measurement 

is to be taken at the area, except the cases hereunder specified, where 

reclaiming. Payment shall be made for the quantity worked out based on 

initial levels and final levels taken on the dumping area. The initial and final 

levels should be reported to the CTE. 

c) If the soil to be dredged is loose clayey/fine silt and in such cases retaining 

of soil at dumping yard is less than 30% of solid output, then the 

measurement should be taken where the dredging is carries out. The 

payment shall be made for the quantity worked out based on initial and 

final levels taken on the dredging area. The initial and final levels should 

be reported to the CTE.  

d) If the soil to be dredged is stiff clay, then the measurement should be 

taken where the dredging is carries out. The payment shall be made for 

the quantity worked out based on initial and final levels taken on the 

dredging area. The initial and final levels should be reported to the CTE. 

e) If the material to be dredged contains rock, it will not be possible to grab 

the entire quantity of rock broken underwater. Hence the payment shall be 

made for the quantity worked out based on initial and final levels taken on 

the dredging area. The initial and final levels should be reported to the 

CTE. 
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10. Detention pond should be developed in dumping yard so as to get maximum 

time for settlement of soil particles before the water flows out.  

11.   While selecting a dumping yard, proper care shall be taken to avoid the 

possibility of intrusion of saltwater into adjoining areas, which may lead to 

contamination of drinking water sources and other consequences. Necessary 

reclamation bunds are to be constructed wherever necessary for holding the 

dredged material. 

12. The Assistant Engineer in charge of dredging work should ensure that the 

dredging is done on exact places as decided in the estimate and the spoil is 

dumped only at the locations specified.  A daily log sheet of the work done 

shall be maintained by the overseer in charge and this shall be verified and 

inspected by the Assistant Engineer at frequent intervals. The log sheet shall 

contain location of dredging done, starting time, time of stopping, total hours 

of dredging carried out per day, time of idling, weather conditions etc.  

13.  Permissible tolerance in the depth achieved as given in the specification of 

work shall only be allowed.  

14.  If the spoil is to be disposed in deep sea, proper seaworthy license should be 

assured for the vessels using it. 

15. The guarantee period of dredging work will be only up to the date of final 

measurements and approval of final levels, which should not exceed one 

month.  

 

                             CHIEF ENGINEER  

      Copy to Chief Technical Examiner 
Copy to all Superintending Engineers, Executive Engineers, Assistant 
Executive Engineers and Assistant Engineers  

                                          


