Notice Inviting Tender (NIT)

BHEL/EMRP/HR/MAINT/factory
                                                           Date: 08..07.2008
Dear Sir,

Subject: Tender enquiry for repairs and renovation of BHEL EMRP Building
(External, internal & terrace related work)

Tender No. : BHEL/EMRP/HR/MAINT/factory DT. 08.07.2008
Due Date and Time: 22.07.2008   at 2.30 PM (Techno-commercial Bid)
1. TECHNICIAL TERMS AND CONDITIONS:

1.1 Scope of work: 

a) As per scope of work prepared by our consultant attached at annexure I 
1.2 Quantity:  as per enclosed scope of work with price bid, with a variation of +/- 15% of quantities mentioned therein.
2. COMMERCIAL TERMS AND CONDITIONS:

2.1 Price: Price should be quoted for the above scope of work as per the price schedule enclosed.   The duties, taxes, other Govt. levies etc.  Should be indicated separately in the Techno-commercial Bid. Blank Price schedule indicating taxes and duties applicable duly signed should be enclosed in the technical bid.  

2.2 Price Variation clause: Price quoted should be firm and effective till the date of work completion and acceptance.
2.3 Transit Insurance: Necessary insurance for man, material & machines, as required shall be arranged by the bidder.       

2.4 Validity: The offer should be valid for a period of 90 days from the date of tender opening.  

2.5 Payment Terms: 
a) No advance payment shall be made under any circumstances

b) Payment shall be released in stages. Four running bills and one final bill, total five bills will be allowed. Payment will be made within fifteen days of acceptance of   measurement  and submission of running bill.
c) Payment will be made by cheque / EFT.  For EFT (Electronic Fund Transfer) payment, the successful bidders have to provide the details such as Bank Account Number, Account Type, MICR Number, Bank Name and Address (a photocopy of cheque may be provided for verification of correctness of details submitted). 
d) Any deviation in the payment terms shall be loaded @0.25% per week in total basic price   for calculating the landed cost to BHEL
2.6 Bid Evaluation Criteria: Bidder will be evaluated based on the lowest lump sum price (landed cost to BHEL) inclusive of taxes, duties, Govt. levies   etc.  
2.7 Inspection: The work should be done under the supervision of consultant appointed by BHEL or its authorized representative.   

2.8 Earnest Money Deposite: The bidders have to submit interest free EMD alongwith a Techno-commercial Bid for Rs100000/- in the form of Demand Draft / Pay Order drawn in favour of BHEL. The EMD will be refunded to the unsuccessful bidder within a week of award of contract.   
2.9 Completion Time: The period of completion will be SIX MONTHS from the date of work order and handing over the site whichever is later. If there is a deviation in delivery terms, price will be loaded @ 0.5% per week of the basic cost, provided extended delivery is acceptable to BHEL, else can be agreed summarily. 
2.10 Site Place:  BHEL EMRP, Plot No. D-1,  MIDC Andheri (E), Mumbai 400093.   

2.11  L.D. Clause : Liquidated Damages @0.5% per week or part their of  will be levied as penalty if there is a delay beyond the schedule completion period  subject to the maximum of 10% of the contract value ( inclusive of   taxes and duties) 

2.11 A
Space occupied by contractor for scaffolding, construction material & temporary sheds / hutments beyond contract completion period shall be charged @ Rs.15/- per sq.ft. per month.

2.12 Taxes & Duties: Bidder to clearly specify the taxes and duties applicable on the date of    submission of offer. However, any statutory variation in the rates of taxes and duties shall be considered and actual rates applicable at the time of work completion shall be payable at actual    against documentary evidence. If the work is completed beyond schedule completion date, rates applicable on schedule dates would be applicable, or rates applicable at the time of actual completion, which ever is later.  

2.13 Service Tax: Service taxes will be paid extra as applicable   after abatement at the time of billing.  You should mention the present rate of service tax in your Techno-commercial bid and also the service tax registration no.
2.13 (A) - If nothing or NIL is mentioned in the price schedule towards taxes / duties etc. no payment towards this shall be made. It will be construed that the prices are inclusive of taxes and duties.  

2.14 Octroi Charges: Octroi, Octroi service charges or any other octroi related charges at Mumbai     will be paid by the contractor for their material.  
2.15 The work Guarantee Certificate should be submitted by the vendor for a period of one year after completion of the work or two rainy seasons whichever is earlier.   
2.16 Security Deposit: Successful bidder is required to furnish an interest free Security deposit (SD) @ 10% upto first 10 lakhs and thereafter @ 7.5 % for the remaining value of the contract over and above 10 lakhs of the contract value. The EMD amount of Rs.100, 000/-    submitted along with the bid shall be adjusted against the security deposit. SD shall be returned after six months of satisfactory completion of work.   

2.17   Measurement Book: BHEL shall maintain a measurement book which will be certified by consultant and BHEL authorized representative, after measurement is taken jointly and measurement to be accepted by contractor.
2.18 TDS: TDS will be deducted at source while making the payment and certificate will be issued at the end of the financial year. 
2.19 Safety Rules: Necessary safely rules and precautions to be followed by the successful bidder.
2.20 Statutory Laws: Statutory laws regarding man power deployed PF, medical etc. to be followed by the successful bidder and cost would be borne by the contactor. Contractor would submit documentary proof indicating payment towards above statutory items along with running of final bills.
2.21 Plan : Execution plan to be prepared by the successful bidder in consultation with BHEL  representative .   

2.22 Documents : Copy of license/registration certificate of establishment issued by BMC/ other statutory authorities should be submitted with technical bid. 
2.23 Pre-qualification criteria: 
· Turn over of minimum 30 lakhs per annum in last 3 years.
· Experience of minimum 7 years in last 7 years  and should have executed 
· Minimum three works of 10 lakhs each
Or
· Minimum two works of 15 lakhs each
Or

· One single work of 25 lakhs

· Should have minimum Manpower of 2 Civil / Structural Engineers with minimum 5 years experience and  5 supervisors with not less than 5 years experience.
· Should have own machinery – a list of machinery available should be provided with tender.

PROCEDURE FOR SUBMISSION OF BIDS.

Vender shall submit their offer in two different sealed covers i.e. part “A” Techno-Commercial Bid and Part “B” price bid.  Tender enquiry No. & date & due date should be mentioned on each cover.  These two covers should be placed in another large cover & sealed. This cover should also have Tender Enquiry no. & date, due date & subject “Tender for Building Repair    ” written clearly on the top.
Techno-Commercial Bid Part “A”: 

The following documents to be submitted in the Techno-commercial bid 

1. No deviation certificate 

2. Copy of IT returns, Balance sheet & Profit & Loss account of the company for last 3 years (2005-06 to 2007-08)
3. M VAT Number / TIN  

4. EMD amount of Rs.100, 000/- . 

5. Other commercial terms.

6. Formats A, B, C, D, E, G, H & I duly filled in

Price Bid Part “B”:

Vendor shall submit price only in the price Bid as per the Price Proforma duly signed and sealed 

3. GENERAL TERMS AND CONDITIONS

3.1 Offer should be submitted strictly as per above procedure. Any deviation in above mentioned terms & condition or conditional offer may render the offer invalid and can be rejected summarily and price bid of such bidder shall not be opened.

3.2 Price Bid of only those venders shall be opened who qualify in the techno-commercial bid. 

3.3 The Techno-commercial Bid should be accompanied by EMD for Rs.100000/- other wise the offer will be treated as invalid.
3.4 Date of opening of price bid shall be informed to qualified venders only on phone / fax. 
3.5 To arrive at the lowest price, the price Bid evaluation criterion, given in NIT Clause 2.6, will be followed.
3.6 Corrections / Erasures / overwriting, should be avoided. If any, the same should be certified by the authorized signatory in the enclosed format.
3.7  Please sign the duplicate copy of this enquiry and copy of tender document as a   token of acceptance of the terms and conditions.
3.8 Any dispute arising out of this enquiry shall be referred to the sole arbitration of General Manager / Additional General Manager I/C BHEL/EMRP/Mumbai-93 or any officer nominated by him, and his award shall be binding on the parties. 
3.9  Any variance observed in Technical Bid and Price Bid, then detailed furnished in Technical Bid shall only be valid and binding on the bidder.

3.10 The venue of the arbitration in all cases shall be Mumbai only. 
4.  SPECIAL CONDITIONS OF CONTRACT

1. The   works are to be carried out on outsides and  insides  of the  building.   The Tenderer should visit the site in  order  to  ascertain the extent of work, difficulties at site,  storage  space available, etc.

2. The   works  include  the   strengthening,   rejuvenation  &  renovation of vital areas of the buildings. Works will  need  to  be so planned that minimum disturbance is caused to  the members  /  inmates.  Works plans shall be  devised  keeping  this in mind.

3. The contractor whose Tender is accepted,  shall  within  14  days of receipt of written acceptance of  the  Tender  enter  into  a  written  contract  with  the  B.H.E.L. for  the  due execution of the works by signing an agreement in accordance with  the  draft  agreement,  including  special conditions, schedule of  quantities and other conditions attached.  But,  the written acceptance  by  the  B.H.E.L. will  constitute  a  binding agreement between  the  Employer  and  Contractor so  tendering,  whether  such  formal  contract  is  or  is  not subsequently entered into.

4. The rates quoted in the Tender shall include all charges for  temporary  Wooden supports, scaffolding, centering materials, hire  of any tools and plants,  shed for materials and such other general works mentioned in  the specifications.  The rates quoted by the tenderer in the schedule of rates shall be for finished works.  The rates shall be inclusive of Octroi duty  or any other duty  levied (and in force at the time of awarding this contract )  by the Government or public bodies.  The rates shall  be  firm and  shall not be subject to  any Escalation/variation, labour condition, etc.  and shall hold good till completion of the work.

5. BHEL will inform the sequence of operations to the Contractor so that the work shall be carried un-interrupted as well as not to affect the regular production of the Unit.
6. Time shall be considered as essence of the contract and the Contractor  shall  within 7 days of receipt of  Work  Order submit to the Consultant  a  bar  schedule programme for the  progress and completion of the  work  within  the  scheduled  time  period.   This  progress   shall  be  binding  on  the  Contractor.   Deviations  in the programme if any,  will  be made only with prior approval of the Employer.

7. The Contractor must arrange for cement, steel, chemicals and all other materials himself.  In order to have uninterrupted supply of materials for the works, Contractors shall arrange  payment  to the  suppliers in time.  The contractor shall be  provided   open   space  in  the  compound  for  storage  of  materials  for  the  duration of the works.  Security of the  materials shall be the Contractors responsibility.

8. The materials purchased from outside by the  contractor  and  brought to  site  shall,  if  the  Consultant / Employer  so desire, be got tested and certified by a recognised  testing  laboratory to the satisfaction of the Consultant before such  materials  are  used on the work.  The testing charges shall be borne entirely by the Contractor.

9. The  successful  tenderer  shall  cooperate  with  the other agencies  viz. power, wiring, plumbing, Mahanagar Gas, etc, if any, in  the proposed  work,  engaged  by the Employer for due and proper execution of the respective works.

10. In case extra items of work  are  required  to  be  executed, rates for such items will be decided on the basis of similar items already existing in  the  tender  or as per prevailing  market rates for materials and labour with a mark-up of twenty percent for overheads and profits,  whichever  is lower. The  decision  of  the  Consultants in this  shall be  final.

11. The Employer shall provide Electric power supply at one point at site to the Contractor free of cost . However the Contractor shall provide his own distribution .

12. The Contractor shall provide and procure Water at his own cost. Contractor shall take all necessary permissions for water connection required for the said Repair works. Only potable water that is fit for drinking/construction shall be used for all repair activities. Further  storage  tank  and  distribution  shall be the  Contractor's   responsibility   in   conformity    with municipal and health regulations.

13. Contractor shall take all precautions to cover all glass and  window  panes  to prevent damage.   Damages,  if any, shall be  made good at no extra cost to B.H.E.L. / member.

14. Unless otherwise specified, all relevant codes and standards published  by the  Indian  Standards Institution shall apply  and govern in respect  of  design,  workmanship  quality and properties of materials, testing and measurements.

15. Safety  Measures :  The   Contractor   shall   organise  his operations in a workman  like  manner and take all necessary precautions to provide  safety and prevent accidents at site  both to persons and property.  The Consultant shall have the  power  to instruct the   Contractor  to   adopt   such  measures  -  helmets, safety belts, etc.to ensure the  above  requirements.  Employer/Consultant shall not be  responsible  for any cost & consequences resulting from non -  compliance  of   safety  requirements.  Contractor shall  indemnify  the  B.H.E.L. against any such deriliction / penal action.

16.  All  dismantling  works  shall  be  done  with chisel & hammer unless  otherwise directed  by  the  Consultant. The  works  should be  carried  out  after  studying the purpose of each step in the process, chipping of RCC elements should be done only to the  extent  required  and  the  rehabilitation step  should be taken  up  immediately for  the  exposed elements. Damage  caused  due  to   negligence  on  the   part  of the Contractor  shall be the responsibility of  the   Contractor and  the  same  shall  be  rectified  by him  at   no  extra   cost to the  Employer.

17.  Problematic locations arising out of site conditions  should  be  immediately  reported  to  the  Consultant  for suitable  precautionary / rectification measures.  Exact repairs shall be  decided on site  by  the  Consultant  during  the site inspection.

18.  The Contractor shall comply with all rules and regulations of Workmen's Compensation Act and other Labour Laws.   The Contractor will take necessary insurance to cover the risk under the said Act and shall keep the same in  force  during  the currency of the Contract. The Employer will be entitled to recover all losses  and   damages   on  account  of  such   claims.   The Contractor shall indemnify the B.H.E.L. and  its  members  against   such  claims.  Contractor shall take "Contractors all risk  policy (CAR) " &  deposit with B.H.E.L. &  renew it from time to time till completion of works.

19. The Contractor  shall   appoint  a  full  time  competent  Engineer at least five year experienced and a qualified Supervisor for the entire duration of the works. The supervisor shall be preferably a qualified Engineer with  at  least  3 to 5  years experience in similar works and approved by the Consultant.

20. The  Contractor  shall  employ  requisite   skilled,  semi  skilled and unskilled workmen for the works.   As a security measure each  shall  be provided  an  identity card  by  the Contractor for easy identification.

21. Plumbing and Electrical works shall be carried out by a licence holder with adequate experience.  The joints shall be tested as required  before remaking the holes.

22. The  Contractor  shall permit use of  scaffolding  or  other access provided  at  site for use by other agencies that are appointed by the Employer for  carrying  out  related works.

23. The overall work in value and contents may be  increased  or decreased  without  any  change in rates. Additional  time shall however be allowed for additional works.

24. The  Contractor  shall  submit  detailed  bills for complete  works periodically.   The  value  of  each  bill  should not exceed the value  mentioned  in  Appendix to Tender.

25.  If  required  the  Contractor   shall  display  clearly on a display   board  the  name  of  the works, the name  of  the Contractor  and  the  name of the Consultant  for  the  full duration of the works.  This board shall be approved by  BHEL before  display.

26. SUB-CONTRACTING: Preference will be given to those who will not sub contract the works.   In  case the contractor wishes  to  sub-contract  specific  works viz.  plumbing,  aluminium  windows,  painting  he shall obtain written consent from the Owner  before  commencing  the works.  The owner will not be involved  in any disputes  between   the  contractor  and  sub-contractor.

27. All the necessary Approvals /Permissions for carrying out this Repair work  works including Debris Management System etc shall be Contractor’s responsibility, however the required Drawings shall be given by the Consultant and the Official payments/Deposits/Scrutiny fees etc which is required to be paid to various Statutory Authorities from time to time shall be borne by the B.H.E.L..

If any legal action is taken by any Statutory Authority due to non compliance /negligence /delay on the part of the Contractor to obtain such necessary Approvals /Permissions, the B.H.E.L. will not be responsible in any manner what so ever and all risks, Costs, Penalties and any other consequences arising due to the above non compliances on the Contractor’s part shall be the responsibility and liability of the Contractor solely and in totality.

Tender Enquiry No     :  BHEL/EMRP/HR/MAINT/Kfactory DT. 08.07.2008

Tender submission date
: 2.00 P. M on 22..07.2008

Tender opening date (Techno-commercial bid only) :  at 2.30 pm in the Conference Hall on 22.07.2008.

Date of the price bid opening will be informed separately.

Yours faithfully,

For Bharat Heavy Electricals Ltd.

(N R TAYADE )

 MANAGER - HR
NO DEVIATION CERTIFICATE

We hereby accept and agree to all Techno-Commercial ,  General terms & conditions and special conditions of the contract given in the tender enquiry no. BHEL/EMRP/HR/MAINT/ factory DT. 08.07. 2008 without any deviation.

Authorized Signatory,

Bidder
Certificate for Over Writing /Erasures/Corrections

(Please do not sign this certificate if there is no Overwriting/Erasures/Corrections)

Corrections / Overwriting / Erasures in the tender enquiry No. BHEL/EMRP/HR/MAINT/factory 
DT.  08.07.2008 has been noted and the same is endorsed and signed by me. 








Authorized Signatory, 
GENERAL NOTES AND REQUIREMENTS OF ITEMS INVOLVED IN STRUCTURAL REPAIRS

01    This  covers the general requirements of items  involved  in Structural repairs  viz  breaking  and  chiselling , surface preparation  and  treatment , restoration and  curing,  etc. Since there is an element of judgement and actual extent  of deterioration  involved, definite instructions on these  can be given only at site during actual execution. 

    All repairs to the affected Structural members must be proceeded with a proper support system.This structural support system shall be worked out for various members.

Necessary suitable propping is required to be provided to ensure release of loads on the treated members.The Contractor shall compulsorily seek prior approval of the  intended support system from the Consultants.However the ultimate responsibility of the support system rests with the contractor.

02   Chiselling of concrete surface :
     The surface of the reinforced concrete element viz.  column, beam,  slab,  wall,  etc will be exposed  using  chisel  and hammer carefully upto the reinforcement rods.  All corrosion on  the rods shall be physically  removed and  the  concrete adjacent  to the corroded rods will be further chiselled  in order  to further expose them.  Where there are deep  cracks in  the concrete element, special precaution will  be  taken while  chiselling  so as to avoid further  distress  to  the element.   Steel  rods or mesh may also be  required  to  be removed along with chiselling.  The chiselled surface  shall be cleaned with water and wire brush.

03 Breaking of Plaster 

      The coats of plaster over concrete and masonry walls will be removed  carefully  with  chisel and hammer  such  that  the masonry  / concrete element underneath is not damaged.   All coats  of  the plaster shall be removed along  with  visible traces  of cement / lime and the surface thoroughly  cleaned and hacked where required, to receive new coats of  plaster.  For  ease and neatness in working, the edges of the  exposed portions shall be straightened.

Measurement  for  breaking  plaster shall be  taken  as  the actual area exposed projected to the original surface of the element.   Where  the plaster is removed together  with  the chiselling  or breaking of concrete no measurement shall  be taken separately for this.

04   Breaking of reinforced concrete :
       Part  of full reinforced concrete element viz.  slab,  beam, wall, column, fin, etc will be broken carefully using chisel and  hammer.  For neatness of work, the edges of the  broken portion shall be fairly straight.  The broken surface  shall be  chiselled straight and cleaned so as to facilitate  bond with  new mortar / concrete.  All highly deteriorated  steel reinforcement  shall  be cut / removed as  directed.   Where insufficient lap length for new reinforcement is  available, additional concrete may have to be broken in order to expose adequate  length  of  the  existing   reinforcement  may  be directed.

Measurement  shall  be taken as actual  volume  of  concrete broken with the steel based on the original dimension of the concrete  element.   No separate payment shall be  made  for removing the reinforcement rods.

05   Application of Rust Passivator :
        The  entire  surface  of  the  exposed  reinforced  concrete element should be thoroughly cleaned. The reinforcement rods must  be thoroughly cleaned using a chisel,  scrapper,  wire brush and emery paper.  The rust passivator is to be applied carefully  on the exposed dry surfaces of the  reinforcement rods with a brush or cloth.  The passivator must be  applied as per the manufacturer's specifications.  Allow air  drying for  24 hours before any further treatment is done  on  this surface after cleaning.

Measurement  shall  be taken of the  entire  chiselled  area where  reinforcement  rods are exposed and  rust  passivator applied or Actual quantity used.(see BOQ)

6    Scaffolding

     Scaffolding shall be safe and erect.  Under no circumstances will holes be allowed to be made in the walls to support the scaffolding.   Tying of scaffolding to the old pipes of  the building   may  be  disallowed.   Temporary  props   between balconies  or  chajjas  to  give  lateral  support  to   the scaffolding  will be permitted where feasible.   In  general steel scaffolding will be preferred.

7   Sand :
   Sand  for  concrete and plaster mortar shall be  only  river sand  of proper gradation.  Silt and other  impurities  must not  exceed 4 percent.  Improper sand shall  be  immediately removed  from  the site and the decision of  the  Consultant shall be final.

8 Curing :
   New  concrete  shall be maintained damp for a  period  of  2 weeks minimum.  New plaster shall be cured at least 3 times a day  for  a period not less than 10 days.  The 1st  coat  of plaster shall be cured for a period not less than 3 days. If required  the surface shall be maintained damp using  a  wet hessian cloth.

9 ADMIXTURES / ADDITIVES:

Chemical admixtures and additives must be used strictly as per  the recommendations of the manufactures and in  consultation  with  the Engineer.  Any change in the effectiveness of the products shall be brought to the notice of Engineer.  The  Contractor  shall test the effectiveness of the product before using it for  the  works.  Each and every batch of the product brought  to  site  shall  be  tested before use.  A note of the expiry date  must  also be kept for each container.  In the interest of  proper  use  the  contractor  shall maintain a complete record of the batch, procurement date, application time and location for works involving epoxy, polymer latex and rust  passivator, etc.  Measurements  for  these  works  shall  be as mentioned in the Bill of Quantities.

GENERAL SPECIFICATIONS FOR MATERIALS

01.   QUALITY
All  materials for incorporation into the works shall be  of the  best  quality of their respective  kinds  as  specified herein  and  shall be obtained from  sources  and  suppliers approved by the Employer/Engineer and shall comply  strictly with  the tests prescribed hereinafter or, where  tests  are not  laid down in this Specification, with the  requirements of  the  latest  edition of the  relevant  Indian  Standards approved by the Engineer.

02.  INSPECTION AND TESTING 

All materials before being incorporated into the Works shall be  subjected to inspection and testing as provided  in  the Conditions of Contract and elsewhere in the  Specifications. The  cost  of  all samples for all tests  required  by  this Specification  or approved Standards shall be deemed to  the included in the Contract rates.  No materials shall be  used in  the  works unless they have first been approved  by  the  Engineer or his Representative.

03.   SAMPLES

Samples of all materials proposed to be used or incorporated in  the  works and to be supplied by the Contractor  may  be called   for   at   any  time   by  the  Engineer   or   his Representative.

04.   INDEPENDENT TESTS
Independent  tests and analysis of any of the materials  may be  made  from time to time by a Testing  House  or  Analyst appointed  by  the Engineer/Employer in order to  check  the supplier's  works tests and analysis.  The Contractor  shall at his own expenses supply and deliver to a Testing House or Analyst  such materials as may be directed by the  Engineer. Should  the  result  of any test be  unsatisfactory  to  the Engineer  or his Representative, the  materials  represented will  be rejected. 

LIST OF RELEVANT  IS-CODES FOR REINFORCED CEMENT CONCRETE AND ALLIED WORKS

  The  specifications for Reinforced Cement Concrete and Allied works are based on the following standards/ IS codes and forms the part  of  the  specifications. All shall  be  the  latest editions  including all applicable revisions and  additional publications. In case  of  discrepancy   between   this specification shall govern.

IS:  269  -  Specification  for  ordinary, rapid - hardening and low heat Port land cement.

IS: 1489  -  Specification for  Portal and-pozzolona cement. 

IS: 4031  -  Methods of physical tests for hydraulic cement.

IS:  650  -  Specification for  standard sand for testing of cement.

IS:  383  -  Specification  for  coarse  and fine aggregates from natural sources for

                 concrete.

IS: 2386  -  Methods  of  tests for aggregates for concrete.

IS:  516  -  Method of test for strength of concrete.

IS: 1199  -  Method of sampling and analysis of concrete.

IS: 3025  -  Methods  of  sampling  and  test  (physical and  chemical ) for water used 

                 in  industry.

IS:  432  -  Specification for mild steel and medium tensile(I & II)  steel  bars  and 

                 hard  drawn  steel  wires for concrete reinforcement.

IS: 1139  -  Specification  for  hot  rolled  mild steel and medium tensile steel 

                  deformed bars for concrete reinforcement.

IS: 1786  -  Specification  for  cold  twised steel bars for concrete reinforcement.

IS: 4990  -  Specification   for   plywood    for   concrete shuttering work.

IS: 2645  -  Specification for integral cement waterproofing compounds.

IS: 4461  -  Cold worked steel bars for the reinforcement of concrete.

IS:  456  -   Code  of  practice  for  plain  and  reinforced concrete.

IS: 3395  -  Code of practice for composite construction.

IS: 2751  -  Code of practice for welding of mild steel bars used for reinforced 

                  concrete construction.

IS: 2502  -  Code of practice for bending and fixing of bars for concrete reinforcement.             

IS: 2571  -  Code  of  practice  for  laying  insitu  cement  concrete flooring.

IS: 3414  -  Code of practice for design and installation of joints in buildings.

IS: 3358  -  Code   of   practice   for   use  of  immersion  vibrations for 

                  consolidating concrete.

IS: 4014  -  Code of practice for steel tubular scaffolding. 

IS: 1791  -  Specification  for  batch type concrete mixers.

IS: 1200  -  Method of measurement of building works. 

IS: 3385  -  Code  of  practice   for  measurement  of civil engineering works

                  In  the  event that state or other  government  bodies  have requirements more stringent than those set forth herein such requirements   shall   be  considered  to be  part  of  this specification  and shall supercede this specification  where applicable.

SPECIFICATION FOR REPAIRING CONCRETE WORK WITH

POLYMER MODIFIED CEMENT MORTAR

1. GENERAL:- 

The polymer modified cement mortar shall be prepared at site adding 43/53 grade cement, polymer and  Well graded Quartz sand/ Screened River Sand Confirming to I.S. 383 Zone II as directed by the Consultants.

2.0  QUALITY ASSURANCE:

2.1  Labelling -contractor shall clearly mark all containers with following information:-a)Name of Manufacturer

b)Manufacturer’s product identification

2.2  Application control- Contractor shall submit mixing application procedures for approval prior to use.

3.  PRODUCT DELIVERY, STORAGE AND HANDLING:

3.1  Delivery of Materials- Contractor shall deliver all materials in containers with label legible and intact.

3.2  Storage of Materials-  Contractor shall arrange to store all materials at temperatures recommended by manufacturer.

3.3  Handling of Materials-  All materials shall he handled in a safe manner and in a way 

to avoid breaking containers.

4. PROJECT CONDITIONS:

4. 1
Environmental Requirements- Contractor shall comply with rnanufacturer’s

recommendations as to environmental conditions. under which the latex compound may be applied.

5.
PRODUCTS:

5.1  Polymer modified cement mortar shall be prepared using approved brand of product (Polyalk EP).

5.2 Cement - The cement used shall be 43/53 grade portland cement conforming to 

IS 8112.

5.3 Sand - The sand shall be sharp, washed, well graded and free from excessive fines.

Generally Quartz sand of appropriate gradation or/and River sand falling in Zone II grading of IS 383 shall be used.

5.4
Water - Water used for mixing and curing shall be clean and free from injurious amounts of oils, acids, alkalis, salts, sugar, organic materials or other that may be deleterious to concrete or steel. Following concentrations shall be treated as maximum permissible values.

a.
To neutralize 200m1. sample of water, using phenolphthalein as an indicator,it should not require more than 2 ml. of 0.1 normal NaOH. The details of test shall be as given in IS-3025.

b.
To neutralize 200 ml. sample of water, using methyl orange as an indicator should not require more than 10 ml.of 0.1 normal HCI. The details of test shall be as given in IS:3025.

c. Permissible limits for solids when tested in accordance with IS-3025 shall not

exceed the following:

	Type of Solids
	Permissible limit, max.



	 Organic
            
	200 mg/I

	Inorganic

	3,000 mg/I

	Sulphates (as S04)
 
	500 mg/I

	Chlorides (as Cl)

	1,000 mg/I

	Suspended matter
 
	2,000 mg/l


d.
The pH value of water shall be not less than 6.

5.5
Reinforcement - The reinforcement shall conform to the following:​

a.
All mild steel and medium tensile steel bars shall conform to IS -432.

b.
All hot rolled deformed bars shall conform to IS-1139

c.
All cold twisted bars shall conform to IS-1786.

All reinforcement shall be free from loose mill scales, loose rust and coats of paints, oil, mud or other coatings.

6.
EXECUTION
6.1 Preparation - All substrate’s shall be clean and free of dust, plaster, oil paint,

grease, corrosion deposits and any other deleterious substances. Excess laitance shall be removed by mechanical means. All surfaces so treated shall be thoroughly washed with clean water.

Any steel in repair area shall be exposed and cleaned to remove all loose scales and corrosion deposits and then coated with one coat of approved Rust Passivator and two coats of polymer modified cement slurry as rust preventor.

Additional steel, wherever required, in the form of R/F bars or welded wire mesh be properly secured to substrate.

6.2
Priming - Immediately before priming the concrete substrate shall be thoroughly dampened with water with any excess being brushed off. Bonding slurry shall be prepared and applied into the substrata. Care should be taken to avoid puddling of emulsion. The repair mortar shall be applied while the primer is still tacky. Slurry proportion shall be as per description in Bill of quantity/ as directed.

6.3 MixDesign-  
a)For P.M.M. (Polymer 20% by weight of Cement ) i.e. (1:5:15)
Cement  :50 kgs.
Quartz Sand/Zone 2 River sand : 150 kgs.

Latex Emulsion :10 Kgs.
Water: Add sufficient to give required consistency


b)For P.M.M. (Polymer 5% by weight of Cement ) i.e. (1:20:60)
Cement  :50 kgs.
Quartz Sand/Zone 2 River sand : 150 kgs.

Latex Emulsion : 2.5 Kgs.
Water: Add sufficient to give required consistency


6.4
Application - Surfaces shall be thoroughly prepared as previously recommended.

All sharp edges shall be rounded off. All surfaces shall be primed including edges using approved polymer modified cementitious slurry in required proportions.

All applications shall be wet on wet. The primer shall not be allowed to dry.Water contents shall be kept to minimum necessary. All aggregates shall be clean and dry.All mortars shall be thoroughly cured for one day, and shall not be retempered after initial set.Under no circumstances the thickness of P.M.M. in a specific layer should exceed then that recommended by the manufacturer.In case larger thickness of P.M.M. are required to be applied than, adequate bond coat in between 2 layers of specific thickness shall be applied as per the manufacturer’s specifications and consultants instructions.

7.0 CLEANING:

All tools shall be washed with clean water immediately after use.

 SPECIFICATION FOR BRICK MASONRY WORK

1.0 MATERIALS:

a)Bricks shall conform to the relevant Indian  Standards. They shall be sound, hard, homogeneous in texture, well burnt, table moulded, deep  red,  cherry  or  copper coloured,  of  regular shape and size and  shall  have sharp and square edges and parallel faces.  They shall not absorb water more than 1/6th of their weight when soaked  in water for more than 24 hours.Bricks shall have a minimum crushing strength of 50 kg/Sq cm  unless otherwise  noted  in  the drawings.The classes and quality of bricks shall be as laid down in IS: 3102 and their sizes as  per  IS:  1077.    If demanded, brick samples may be got tested as per IS: 3495.

b)Mortar  for brick masonry shall be prepared as per  IS: 2250.  The sand shall be free from clay,  shale,  loam, alkali and organic matter.  If required the sand  shall be  washed till it is free of any  contamination.   The mortar once prepared shall be used within 45 minutes of mixing.  Mortar  left unused in  the  specified  period shall be rejected.

c)All  bricks shall be thoroughly soaked in  clean  water for  at least  on hour immediately  before  being  laid.Brick  work  230 mm and over shall be laid  in  English Bond  unless  otherwise specified.  115 mm brick  work shall be laid with R.C.C. Patlis/stretchers as instructed by the Consultant. Brick shall be laid with frogs uppermost.  All brickwork shall be plumb, square and  true to dimension shown, vertical  joints  in alternate  courses  shall come directly  one  over  the other  and  be  in line. Horizontal courses shall  be levelled. Cement, sand and water shall be as described in “Specification for Reinforced Cement Concrete’.

2.  WORKMANSHIP:

The whole of the brickwork shall be built in plumb and in such bond as the Consultant may direct, and shall be carried out in a thoroughly workmanlike manner and to the entire satisfaction of the Consultant. Brick on edge layers shall be provided where directed.

A good bond shall be preserved throughout the work both laterally and transversely. Each course shall be kept perfectly horizontal and in plumb. The bricks shall be laid with the frogs facing upwards. The vertical joints shall break joint with course below and above and under in alternate course to prevent the necessity of bats. The joints shall not exceed 10 mm in thickness and shall be full of mortar, close, well finished and neatly struck. The work shall be kept wet while in progress to the entire satisfaction of the Consultant till the mortar is properly set. On Sundays and other holidays when the work is stopped the top of all unfinished masonry shall be kept flooded with water and labourers shall be employed for the purpose. The Consultant shall be at liberty to water the work at the contractors expenses should the contractor fail to do so to the Consultant’s satisfaction,

As a rule the whole of the masonry work shall be carried out at one uniform level throughout but where breaks are unavoidable, the joint shall be made in good long steps so as to prevent cracks arising between the new and old work. All junctions of walls shall be formed at the time the walls are being built and cross walls shall be carefully bonded into a depth of at least 20mm before the mortar has set.

GENERAL SPECIFICATIONS FOR PLASTERING WORKS

(A)   SPECIFICATION FOR SAND FACED PLASTER.

1.
MATERIALS:
Cement, sand, water and admixture shall comply with the respective provisions a mentioned in IS : 8112, IS : 383,IS: 456 & IS: 9103.

2.    MIX PROPORTIONS:

The water cement ratio shall be within the range of 0.4 to 0.5. The proportion of cement and sand shall be in the required as specified.



3.   SURFACE PREPARATION
The joints shall be raked out properly and dust and loose mortar shall be brushed out. Efflorescence, if any shall be removed by brushing out and scrapping. The surface shall then be thoroughly washed with water, cleaned and kept wet before plastering is commenced.

4.0  GENERAL
All corners, angles, arises and junctions shall be truly vertical and horizontal as the case may be and shall be carefully finished. Rounding or chamfering corners, arises angles etc. Where required shall be done without any extra cost. Such rounding or chamfering shall be carried out with proper templates to the size required.

In suspending work at the end of the day, the plaster shall be left, cut clean to line both horizontally aid vertically, when recommencing the plaster, the edge of the old work shall be scraped, cleaned aid wetted with water before plaster is applied to the adjacent area. Plastering work shall be closed at the end of the day on the body of the wall and not nearer than l50mm to any corners or arises. It shall not be closed on the body of features like bands, cornices etc. and nor at the corners. Horizontal joints in plaster work shall not also occur on parapet top and copings. The joint of first and second coat of plaster should not fall at the same location.

The thickness of the plaster specified shall be measured exclusive of the thickness of tie key i.e grooves, or open joints in the masonry. The average thickness of plaster shall not be less than the specified thickness. The minimum thickness over any portion of the surface shall not be less than specified thickness by wore than 3mm. As this being a repair project, at some places plaster may have to be done in 3 coats due to more thickness but nothing extra shall be paid for that.

The curing shall be started as soon as the plaster has hardened sufficiently not to be damaged when watered. The plaster shall be kept wet for a period of at least 7 days. During this period, it shall be suitably protected from all damages at the contractor’s expenses by such means as the Engineer may approve. The dates on which plastering is done shall be legibly marked on the various sections plastered to help watching of curing period.

For plastering work, double scaffolding having two sets of vertical supports shall be provided so that scaffolding is independent of walls. The contractor shall be responsible for providing and maintaining sufficiently strong scaffolding so as to withstand all loads likely to come upon it.

5.    APPLICATION OF PLASTER
Plaster shall be applied in two coats namely,12mm under coat and 8mm finishing coat. Ceiling plaster shall be preferably completed before commencement of wall plaster. Plastering shall be started from top and work down towards floor. All holes in masonry  shall be properly filled in advance of plastering.

5.1
12MM THICK UNDERCOAT
 Before starting the actual plastering  dhadas of 12mm thick and 150 xl50mrn shall be applied horizontally and vertically, at not more than 2m intervals over entire surface to serve as gauges. The plaster shall be applied in a uniform surface slightly more than 12mm thick and then brought to a true surface, by working a wooden straight edge reaching across the guages, with small upwards and sideways movements at a time. The surface shall be left rough and furrowed 2mm deep with scratching tool diagonally both ways, to form key for finishing coat. The surface shall be kept wet till finishing coat is applied.

Cement Mortar

Mortar for undercoat shall be one cement + four sand (1:4)by volume.

5.2
8MM FINISHING COAT
The finishing coat shall be applied after the undercoat has sufficiently set but not dried and in any case within 48 hours. Sand to be used for second coat shall be sieved. Sand passing through 3mm sieve shall be taken for the second coat. The sand shall be of uniform in size so that when sieved through a sieve of 50 mesh not more than 10% shall pass through. The second coat shall be struck uniformly over the first coat and firmly pressed and levelled using a batten. The surface then shall be firmly trowelled and sponge floated to remove excess moisture and bring the sand to the surface. The surface thus prepared shall be uniformly roughened for texture, by running a fine wire brush lightly over the surface if necessary.

Cement Mortar

Mortar to be used for this coat shall be 1 cement +3 sand by volume.

The surface of plaster shall be kept wet for at least 7 days and shall be protected from sun.

(B)LOOSE POCKET REPAIRS(PATCH WORK REPLASTERING)
Before starting loose pocket repairs in plaster, the same must be assessed carefully jointly with the representative of consultants and the area must be clearly marked in proper shape of either square or rectangular. The area thus marked shall be carefully removed by first cutting the edges with sawcutter and subsequently removing the loose damaged plaster by chisel and hammer.

After removing the loose plaster the exposed surface must be cleaned with running water. A liberal bond coat must be applied on the edges before starting the sand faced plaster work in two coats. as mentioned above. The bond coat must be applied on the edges while doing 2nd coat of plaster also.

(C)  15mm NEERU PLASTER
This plaster shall be applied in two coats namely, first undercoat of 12mm and second finishing coat of 3mm.

a. 12MM UNDERCOAT
Surface preparation and application curing shall be same as that for the undercoat of sand faced plaster and the cement mortar shall be one of cement + four of sand (1:4) by volume.

b. 3MM FINISHING COAT
This coat shall consist of neat chunam paste (Neeru). Finely chopped jute shall be added to this paste at the rate of 4 kg per cum. of paste. The second coat shall be applied immediately after the first coat has obtained the initial set (about 4 hours). The second coat shall be well trowelled into the first coat. Trowel marks shall be removed and the surface made plain, even and level. The surface then shall be cured for 7 days. The curing shall commence after an initial period for which the surface is allowed to shed its excess moisture.

(D)12MM CEILING PLASTER

Surface preparation, application and curing shall be as outlined for Neeru plaster except that undercoat shall be of 9mm thick and finishing coat of 3mm.

 MODE OF MEASUREMENT
1.0  Measurement for plastering shall be based on sqft. of plastered area.

2.0   The rate for plastering shall include the cost of providing drip molds, bands

scaffolding, swing etc. needed for the work with material and labour all complete.

3.0  Neither deduction shall be made for opening or ends of beams,post,steps etc. nor addition shall be made for jarnbs,soffits, sills upto 0.5sqm. In area.

4.0  For opening area between 0.5 sqm and 3.0sqm. each, deduction shall be made

at 50% of the opening area and no payment shall be made for jambs, soffits and sills.

5.0   For openings of area more than 3.0sqm, deduction shall be made for full area of

openings and area of jambs, soffits and sills shall be measured. In measuring jambs, soffits and sills deductions shall not be made for the area in contact with the frame of doors, windows etc.

SPECIFICATION FOR CEMENTICIOUS GROUT

1.
MATERIALS:

1.1 Cement - 43 grade Portland Cement conforming to 1S:8112.

1.2 Water - Water used for grout shall conform to the requirements of 1S:456.

1.3 Additive - CONBEX-100 manufactured by FOSROC or equivalent.

2.  PREPARATIONS:
Suitable holes shall be drilled in concrete surfaces and 12mm dia.. grouting nipples shall be inserted at 100mm c/c and 30 to 40mm deep. In case of cracks, the nipples shall be inserted along crack lines, after making “V’’ grooves by means of suitable chisels. The grooves shall be made dust free by thorough washing and drying. The distance between injection nipples along crack lines shall be sealed with epoxy putty. The grout holes shall be flushed with water prior to application of grout to prewet the structure. However, the substrate so wetted shall just be moist and there shall not be standing or free water present.

3.  MIXING OF GROUT & INJECTING:

The grout shall be mixed in following proportions.

Cement           
50 kg.


CONBEX 100
 225 gms.

Conbex-100 additive shall be premixed with dry cement which shall be then gradually

added to the water and mixed for 3-5 minutes until thorough dispersion is achieved.

After mixing all grout shall be passed through a 5mm sieve to remove lumps. The grout shall be pumped using 2-3 kg/cm2 pressure, in a continuous fashion. All nipples shall be cut flush and sealed after the grout has hardened.

4.  PRECAUTIONS:
All eye contaminations shall be avoided. In case of eye contaminations, the eyes shall

be thoroughly washed immediately with plenty of water and medical advice shall sought.

SPECIFICATION FOR WATERPROOFING WITH POLYMER MODIFIED CEMENT SLURRY

1. GENERAL:

The polymer modified cement slurry shall be prepared at site adding 43 grade

cement and polymer latex.

2. QUALITY ASSURANCE:
2.1  Labelling - Contractor shall clearly mark all containers with following information:-

a) Name of Manufacturer

b) Manufacturer’s Product identification



2.2 Application Control - Contractor shall submit mixing application procedures for

approval prior to use.



2. PRODUCT DELIVERY STORAGE AND HANDLING -



2.1 Delivery of Materials - Contractor shall deliver all materials in containers with

labels legible and intact.


2.2 Storage of materials - Contractor shall arrange to store all materials at

temperatures recommended by manufacturer.



2.3 Handling of materials - All materials shall be handled in a safe manner and in a

way to avoid breaking containers.



3. PROJECT CONDITIONS



3.1 Environmental Requirements - Contractor shall comply with manufacturer’s

recommendations as to environmental conditions under which the polymer latex
compound may be applied.


5.
PRODUCTS:
5.1Cement - The cement used shall be 43 grade portland cement conforming to IS:8112.

5.2 Polymer Latex : Polymer modified cement slurry shall be prepared using approved

brand (Polyalk WP) of Polymer Latex.

6.
EXECUTION:

6.1
Preparation : All substrate shall be clean and free of dust, plaster, oil, paint, grease, corrosion deposits and any other deleterious substances. All surfaces so treated shall be thoroughly washed with clean water. Cracks other than hair line ones shall be widened, freed from loose particles and then filled with polymer mortar as directed.

The surface shall be moistioned about half an hour before application of slurry.

A slurry consisting of one part by weight of approved polymer emulsion and 1.5

parts by weight of cement shall be prepared to a lump free consistency. The

slurry shall be brush applied to the damp surface taking care to prepare as much
slurry as can be utilised within 30 minutes. After the first coat has dried, a second
coat shall be applied at right angles to first one. After allowing for 24 hours, the top
coat shall be wet cured for 3 days. In case of 3 coats, the third coat shall be applied
after 2nd coat has dried. The third coat shall be wet cured after 24 hours of application for 3 days.

7.
CLEANING:

7.1
All tools shall be washed with clean water immediately after use. Recommended Polymer Latex Products

i)Polyalk WP by Sunanda Speciality Coatings Pvt. Ltd.

SPECIFICATION FOR R.C.C. JACKETING

1.
MATERIALS:
All materials like cement, aggregates, water, admixtures, reinforcement etc. shall be as per requirements of Clause I of specifications for Reinforced Cement Concrete specified elsewhere in this contract.

2.   CONCRETE:

All concrete shall be as per requirement of clause 2 of Specifications for Reinforced cement concrete specified elsewhere in this contract.

3.   WORKABILITY OF CONCRETE:

Workability of concrete shall be generally as per requirements of clause 3 of

specifications for Reinforced Cement Concrete, specified elsewhere in the contract.

4. DURABILITY:

Durability provision shall as per requirements of Clause 4 of specifications for
Reinforced cement concrete specified elsewhere in this contract.


5. CONCRETE MIX PROPORTIONING:

Concrete mix proportioning shall generally be in conformity with clause 5

of specifications for Reinforced Cement Concrete specified elsewhere in this contract.



6. PRODUCTION AND CONTROL OF CONCRETE:

Production and control of concrete shall be in conformity with Clause 6 of

Specifications for Reinforced Cement concrete specified elsewhere in this contract.



7. PREPARATION OF SURFACE:

7.1  A good base or foundation shall be prepared for successful application of jacketing.

Specified columns or beams to be jacketted are to be marked.The treatment involves the following stages(After every stage Consultants go ahead is essential.)

Release of load carried by columns

The contractor will first release all loads carried by the members to be jacketted by a proper system of props plates and planks.The props should be tight against jerks and jolts.The system should ensure that all loads of slabs,overhangs are properly distributed bypassing the member to be jacketted.Necessary width upto 2’0” of wall can be dismantled.

7.2  All unsound/weak concrete material shall be first removed by the contractor upto the
required depth as directed by Engineer-in-charge. Chipping shall continue until there are no offsets in the cavity which will cause an abrupt change in the thickness of repaired surface. No square shoulders shall be left at the perimeter of the cavity, all edges shall be tapered. The final cut surface shall be critically examined to make sure that it is sound and properly shaped.

7.3  After it has been ensured that the surface to which jacket concrete is to be bonded

sound, holes of required depth and diameter shall be drilled as per spacing shown in the drawing. The drilled holes shall be thoroughly cleaned off loose particles by free air blast.

Approved epoxy dipped steel bars of required length, shape and diameter shall then be driven inside the holes to form shear keys, which shall be allowed to set for 24 hours.

7.4
The balance of the concrete surface shall than be cleaned off all loose and foreign materials by means of stiff wire brushing. All dust and loose particles resulting from such pre-treatments shall be removed by oil free air blast.

7.5
All old exposed steel r/f shall be treated with one coat of approved rust passivator and two coats of approved rust preventor.

7.6
Approved latex modified polymer bonding coat shall be applied to the prepared concrete and reinforcement substrata before jacketing after tying in new reinforcement, inserts etc. shuttering shall be erected and fresh concrete poured as soon as possible after application of bonding coat, but always during open time of adhesive.

8.
FORM WORK:
All form work shall be provided in accordance with clause 7 of specifications for

Reinforced cement concrete specified elsewhere in this contract.

9.
ASSEMBLY OF REINFORCEMENT:

Assembly of reinforcement shall be done in conformity with clause 8 of specifications for Reinforced cement concrete specified elsewhere In this contract.

10. TRANSPORTING, PLACING, COMPACTING AND CURING:

Transporting, placing, compacting and curing of concrete shall generally be in conformation with clause 9 of specifications for Reinforced cement concrete specified elsewhere in this contract except contractor will be allowed to compact the concrete without the use of vibrators.

 The jacket so provided will be 3”/4’’ thick all around as per Consultants design ,

drawings and instructions.

The jacket is to be formed using M20 Concrete,cast in situ,hand mixed.The entire length of the member is to be cast at one time and no horizontal construction joints will be allowed.

11.  SAMPLING ,STRENGTH TEST OF CONCRETE AND ACCEPTANCE

CR1TER1A:

Sampling, strength test and acceptance criteria of concrete shall be as per clause 10 of specifications for Reinforced Cement concrete specified elsewhere in this contract.

12.  INSPECTION AND TESTING OF STRUCTURES:

Inspection and testing of structures shall in conformity with clause 11 of specifications for Reinforced cement concrete specified elsewhere in this contract. In addition, if required by the Engineer-in-charge, Contractor shall also take out and test core samples in tension to evaluate adequacy of bonding epoxy as per procedure set out in clause 3.7.4 and 3.7.5 of specifications for bonding plastic concrete/shotcrete/cement mortar to Hardened concrete with Epoxy Adhesive specified elsewhere in this contract, and any work which is found to be defective shall be removed and redone by the contractor as per instructions of Engineer-in-charge.

13. Restoration to original size,shape (after and upto 7 days)

All formwork is to be removed.The jacketted length is to be cured for seven days by proper curing methods used for vertical face curing.All dismantled portions of the walls shall be restored to the original size and shape.All props shall be removed and the load retransferred to the newly jacketted member.

SPECIFICATION FOR BRICK BAT COBA WATER PROOFING TREATMENT

1.
 MATERIALS:

1.1 Cement, sand and water used shall be in conformity with the specifications for

repairing concrete with polymer modified cement mortar mentioned else where in the tender.

1.2
Brick bats shall be prepared out of whole, sound, well burnt bricks free from cracks and impurities to the entire satisfaction of the Consultant.

1.2 China mossaic chips

China mossaic shall be broken flat glazed tiles of mixed colours of not less than 20mm thk and of approved size and quality.Before laying the same it shall be thoroughly soaked in water for at least 2 hours and then allowed to dry for 15 minutes.China mossaic shall be laid to required slope over a bedding of 25mm thl\k cement mortar and set in cement floating in approved patterns.Care shall be taken to fix the mossaic in the cement float tapping to be required slope,and to press the floor hard so as not to leave any air gap between the mossaic floor and the brick bats below.

2.0 GENERAL
Waterproofing treatment shall be as specified in the schedule of items over RCC terrace slabs, chajjas and sloping roofs with or without cut​outs, openings, inverted beams, ducts, vents, pipelines etc. All proprietary material shall be laid to manufacturer’s specifications and proportions but in no case less than the specifications and proportions as detailed in the following paragraphs.

Removal of existing waterproofing treatment

All existing waterproofing layers will be removed by the contractor using a well sharpened chisel and hammer.The hammer shall be used in the manner and directions of the consultant.In no case the hammer shall be impacted directly over the slab.Chisel is to be used only in slanting manner so as to ensure that the chisel does penetrate the RCC Slab below.Any damages to the slab due to such non compliance/negligence on the contractors part shall be made good using proper shuttering,steel ,polymer and concrete as per the consultants direction at no extra cost. 

It shall be allowed to cure for 7 days before further work is undertaken.

Surface Preparation

The RCC and other surface should be cleaned off all foreign materials such as loose mortars, concrete, local humps, bare metal pieces and other unwanted materials. The surface to be treated shall be hacked with tacha to remove loose mortar scaling and roughened. The surface should be rubbed vigorously to remove all dust with the help of wire brush/brooms. The surface should be cleaned to have proper bond with the waterproofing treatment to be laid.

The surface thus prepared shall then be washed with clean potable water before laying the waterproofing treatment. The construction joints, cracks, honey combing, if any, should be located and should be treated with waterproofing compound, injection, grouting etc. to seal off the cracks, air holes, honey combing, etc. to the entire satisfaction of the Engineer or his authorised representative. The terrace is then subjected to terrace method of waterproofing treatment as per manufacturer’s specifications.

3.
Workmanship:

3.1  Surface over which brick bats is to be laid, shall be thoroughly cleaned with water.

25mm thick layer of cement mortar 1:4 with approved waterproofing compound at 1 kg/bag as base material shall first be laid. Over this base material brick bats of required sizes shall be laid to proper levels and slope not flatter than 1:100, partly embedded and the interstices shall be filled with cement mortar 1 :4 with waterproofing compound at 1kg/ bag.The brick bat coba so laid should be allowed to set for at least for 3 to 7 days as instructed by the consultant and kept under water.Any seepage/dampness noticed on the underside of ceilings should be treated again as described above.

  The finishing layer shall be finished with 20mm thick cement plaster layer in cement mortar 1:3 with waterproofing compound at 1kg/bag to the desired slope and level.The layer so laid should be jointless and trowelled vigourosly till it becomes hard. Suitable parabolic wattas  at the junction of wall and floors upto a ht. of 300mm or as directed shall be provided. The top layer of waterproofing treatment shall finished ‘with false marking if required.Subsequently China mossaic chips shall then be fixed over this surfaces . 

The construction joints shall be taken at the ridges and should be made properly watertight and monolithic.The total thickness of the treatment shall be average 115mm thick with at least 50mm thk at drain points.Any additional brick bat coba laid for attaining desired levels and slope will be measured and paid under separate item.

3.2
Curing : Wet curing shall be done at two stages. Once for 3 days when brick bats are embedded in base mortar and second time for 7 days after interstices are filled up and top layer of cement mortar is applied.Any defects noticed during such times shall be attended to immediately to the entire satisfaction of the Consultant.

4.
Cleaning:

All tools shall be cleaned immediately after use cleaned with clean water.

5.     Guarantee:

The Contractor shall issue to the client a performance guarantee certificate for 10 years period in the format suggested by the consultant for water tightness of the treatment from the date of completion.

Specifications for repairing concrete with epoxy mortar

1.
General

1.1
Submittals

The contractor shall submit manufacturer’s certification verifying conformance to material specification as specified hereunder.

1.2
Labelling

Contractor shall clearly mark all containers with following information.

1.
Name of Manufacturer.

2.
Manufacturer’s product identification.

3.
Manufacturer’s instruction for mixing

4..Waming for handling and toxicity.

1.2.2
Application Control

The contractor shall submit mixing application proce​dures for approval prior to use.

1.3
 Product delivery, storage and handling

1.3.1
Delivery of Materials:

Contractor shall deliver all materials in sealed containers with labels legible and intact.

1.3.2
Storage of materials:

Contractor shall arrange to store all materials at temperatures between 50C and 30 0C unless otherwise recommended by manufacturer.

1.3.3
Handling of Materials

All materials shall be handled in a safe manner and in a way to avoid breaking container seals.

1.4 Project conditions

1.4.1 Environmental Requirements:

Contractor shall comply with manufacturer’s recom​mendations as to environmental conditions under which the epoxy compound may be applied.

2.
Products

2.1
Epoxy adhesives:

Shall have the following properties.

•
Viscosity at 25 0C: 2 - 10 Pa s

•
Minimum gel time: 30 minutes

•
14 days bond strength at 250C: 7.5 10 MP a

•
Maximum shrinkage co-efficient on cure (linear): 0.005

•
Minimum compressive yield strength at 7 days: 55 MPa

•
Absorption 24 hrs maximum: 1%

•
Tensile strength, 7 days minimum : 40.0 MP a

•
Elongation at break minimum: 1%

3.
Execution

3.1
Preparation of concrete surface

Concrete surfaces to which epoxies are to be applied shall be exposed; this parent concrete should be free of loose and unsound materials. Surfaces shall be prepared by mechanical abrasion using sand blasting or stiff brushing as directed by engineer.

3.2
Inspection of concrete surface prior to adhesive application.

3.2.1
All concrete surfaces prior to application of adhesives shall be thoroughly inspected and approved by the contractor.

3.2.2
Surfaces shall be made free from any deleterious materials such as oil, dust, dirt etc. using oil fret blast.

3.3 Prime coat and seal coat mixes

3.3.1 Epoxy components shall be mixed in a clean container free from harmful residue or foreign particles.

3.3.2 Epoxy components shall be thoroughly blended with a mechanical mixer to a uniform and  homogeneous mixture. Small batches (upto 1 litre) however shall be allowed by manual mixing such as using spatulas, palette knives etc.

3.4
Epoxy mortar mixes

Epoxy components shall first be mixed in a clean container with a mechanical mixer to a uniform mixture. Small batches (upto 1 litre) shall be allowed by manual mixing.

Sand generally falling in Zone II or as specified manufacturers in required proportion (as specified manufacturer) shall then be added in small quantities to epoxies while continuing mixing to bring the mix to a homogeneous state.

3.5
Application of primer coat

3.5.1
Work of application of primer coat shall not allowed to be performed beyond 40 degree Centigrade atmospheric temperature and pot life of epoxy.

3.5.2
Epoxy primer shall be applied to concrete surface by spray equipment. However, contractor may apply the primer by brush subject to the permission engineer-in-charge.

3.6
Application of epoxy mortar

3.6.1 Work of application of epoxy mortar shall not be allowed to be performed beyond 400C and pot life of primer and mortar epoxies.

3.6.2 Epoxy mortar to epoxy primed concrete surfaces shall be applied by trowel, roller or spray equipment, at a thickness not less than, nor more than, that recommended by manufacturer.

3.6.3 The mortar shall be worked into place and consolidated so that all contact surfaces are wet by the mortar and the surfaces shall be finished by wooden floats or steel trowels.

3.6.4
Upon completion of finishing operations, mortar shall be allowed to cure for 24 hours or in accord​ance with manufacturers recommendations.

3.7
Application of seal coat

3.7.1
Work of application of seat coat shall not be allowed to be performed beyond 400C atmosphere temperature and pot life of epoxy and before epoxy mortar curing.

3.7.2
Epoxy seal coat shall be applied to epoxy mortar by spray equipment. However, contractor may apply the seal coat by brush subject to the permission of engineer-in-charge.

3.7.3
Seal coat shall be applied after mildly rough​ening surface of epoxy mortar.

4.
Clean up

4.1
All concrete surfaces shall be well protected beyond limits of surface receiving primer coat or mortar, against spillage.

5.
Safety

Contractor shall advice all workers working with epoxies to avoid contact with eyes and skin, inhalation of vapours and ingestion. Necessary protective and safety equipments in the form of hand gloves, welders goggles etc. shall be provided by the contrac​tor on site.

Specifications for shotcrete/Guniting

1.
Materials

1.1
Cement:

The cement used shall be ordinary Portland cement conforming to IS:269.

1.2
Aggregates:

1.2.1 Sand for shotcrete shall comply with the requirements given in IS:383 and graded

evenly from fine to coarse as per Zone II and Zone III grading of IS:383. Sand failing to satisfy this grading may, however, be used if preconstruction testing establishes that it gives good results.

1.2.2
Coarse aggregate when used shall comly with the requirements of IS:383. It shall, generally confirm to one of the grading given below.

Grading of Coarse Aggregates

-------------------------------------------------------------------

IS Sieve          Percentage Passing by Mass

Designation of Nominal Maximum Size

-------------------------------------------------------------------


mm
10 mm
     12.5 mm
20 mm


25
         -
        -
             100


20
         -
           100              90-100


12.5
                100          90-100
       -


10                   85-100    40-70
20-55

4.75
10-30
0-15
0-10

2.36
          0-10
0-5
0-5

1.18
                 0-5
      -
     -

------------------------------------------------------------------

All oversize pieces shall be rejected by screening.

1.2.3
Gradation of the combined coarse and fine aggregate mixture used for shotcrete shall lie between the following limits.
--------------------------------------------------------

IS Sieve
           Percent Passing By Weight.

                    Gradation No:1   GradationNo.2

--------------------------------------------------------

25mm
                        100
-
20mm
90-100
-
12.5mm
75- 95
100
10mm
65-88
95-100
4.75mm
48-74
72-85
2.36mm
34-57
52-73
1.18mm
22-44
36-55
600microns
12-31
28-38
300 microns
5-20
7-20
l50microns
0-5
0-8

1.3
Water:

Water used for shotcrete shall conform to the requirement of IS:456.

1.4
Admixture:

Admixture shall only be used if approved by the engineer who shall be furnished with all required literature pertaining to its efficacy. The admixture shall met the requirement of IS:456 and IS:9103.

1.5
Reinforcement

Reinforcement bars if used shall conform to IS :432 (Part I) on IS:1139 or IS:1786. Welded wire fabric where used shall conform to IS:1566.

2.
Mix design

The shotcrete mix required shall be developed by laboratory tests and field trials. The laboratory trial mixes shall contain the same ingredients and raw materials that are earmarked for use on the job. The water cement ratio for shotcrete shall be within the range of 0.35 to 0.5 by mass, and the nominal volumetric mix of cement and sand mortar shall be CM(1:3) and minimum cement contents shall be 400kg/cu.m of mix and the 28 days target strength shall be so designed so as to obtain a 28 days characteristic strength of 25N/sq.mm in pre-construc​tion and during construction testing described below.

3.
Pre-construction testing

3.1
A laboratory investigation shall be carried out prior to the commencement of the work in order to check the operation of the equipment and the skill of the operating staff, and also to verify that the specified quality of shotcrete may be expected in the structure. The procedure for pre-construction testing shall be as below.

3.1.1
Test panels simulating actual job conditions shall be fabricated by the operating staff, using the equipment, materials and mix proportions proposed for the job.

3.1.2 For the dry mix process, the amount of water added at the nozzle shall be adjusted so that the in place shotcrete shall be adequately compacted and will neither sag nor show excessive rebound. At least two mixes shall be tested before deciding on the final mix proportion.

3.1.3
The procedure for wet mix process shall be similar to the dry mix process above except that the entire mix shall be pre-mixed to give a workability judged to be appropriate for the work before it is introduced into the chamber of the delivery equipment At least two mixes shall be tested before deciding on the final mix proportions.

3.1.4
The panels shall be fabricated by gunning on to a back-form of plywood. A separate panel shall be fabricated for each mix design considered and also for each gunning position to be encountered in the structure. At least part of the panel shall contain the same reinforcement as the structure to show whether sound shotcrete is obtained behind the reinforcing rods. The panel shall be large enough to obtain a tests specimen needed, and also to indicate quality and uniformity that may be expected in structure. Generally the size of panel shall be no than 75cm x 75cm. The thickness shall be same as in the structure except that it shall be less than 7.5cm.

3.1.5
Cubes or cores shall be taken from the panels for testing. The cores shall have a minimum diameter of 7.5cm and a length to diameter ratio of 1.The specimen shall be tested in compression at the age of 7 or 28 days or both as directed by engineer.The results of the tests shall be compared with the strength taken earlier and adjustments if required shall be made in the mix design so as to obtain required characteristic strength.

3.1.6
The cut surfaces of the specimens shall be carefully examined and additional surfaces shall be exposed by sawing or breaking the panel if considered necessary by engineer to check soundness and uniformity of the material. All cut broken surfaces shall be dense and free from  laminations and sand pockets.

4. Equipment

4.1
Dry mixprocess

4.1.1 Batching and Mixing Equipment:

Batching shall be done by mass. If allowed by engineer the sand may be batched by volume provided periodic checks are made to ensure that the masses are maintained within the required tolerance of p1us or  minus 5%.

The moisture content of the sand shall be such the sand cement mixture will flow at a uniform without slugs, through the delivery hose. The sand shall be moistened or dried as required to bring moisture content to a satisfactory level. Fluctuations in moisture content shall be avoided.

The mixing equipment shall be capable of thoroughly mixing the sand and cement in sufficient quantity maintain continuity of placing. The mixing time shall be not less than 1 minute in a drum type mixer, where other mixers are proposed, satisfactory evidence be presented to the engineer that they are capable of thorough mixing. The mixer shall be self cleaning, capable of discharging all mix material without any carry over from one batch to the next.

It shall be inspected and thoroughly cleaned at least once in a day (and more often if instructed by engineer) to prevent accumulations of batched material.

4.1.2
Delivery equipment or guniting equipment:

The delivery equipment shall comply with requirements given in IS:6433.

4.1.3 Air Supply:

The compressor shall be fitted with a moisture extractor to keep up a supply of clean, dry air adequate for maintaining a sufficient nozzle velocity for all parts of the work while simultaneously operating a blow pipe for clearing away rebound material.

The operating pressure shall be measured by a gauge near the material outlet of the gun. The air pressure shall be uniformly steady (non-pulsating).

For lengths of hose upto 30m, air pressure at the gun shall be 0.3N/sq.mm or more. Where length exceeds 30m, the pressure shall be increased by 0.035N/sq.mm for each additional l5m of hose required and by 0.035N/sq.mm for each 7.5m that the nozzle is raised above the gun.

4.1.4 Water Supply:

The water pressure at the discharged nozzle shall be sufficiently greater than the operating air pressure to ensure that the water is intimately mixed with the other materials. If the line water pressure is inadequate, a water pump shall be introduced into the line. The water pressure shall be uniformly steady (non-pulsating).

5.
Application of shotcrete

5.1.
Preparation of surface:

A good base or foundation shall be prepared successful application of shotcrete.

5.1.1
All unsound/ weak concrete material shall first removed by the contractor upto the required depth as directed by engineer. Chipping shall continue until there are no offsets in the cavity which will cause an abrupt change in the thickness of repaired surface. No square shoulders shall be left at the perimeter the cavity, all edges shall be tapered. The final surface shall be critically examined to make sure that  is sound and properly shaped.

5.1.2
After it has been ensured that the surface which shotcrete is to be bonded is sound, holes of required depth and diameter shall be drilled as per spacings stated or as shown on the drawing. The drilled holes shall be thoroughly cleaned off loose particles by oil free air blast.

Approved epoxy dipped steel bars of required length shape and diameter shall then be driven inside holes to form shear keys, which shall be allowed to for 24 hours.

The provisions of such shear keys may not be required if the Consultant feels otherwise.

The balance of concrete surface shall be cleaned all loose and foreign materials by means of sand blasting or stiff wire brushing if approved by engineer All dust and loose particles resulting from such pre treatment shall be removed by oil free air blast.

Approved epoxy based formulation shall be applied to the prepared concrete and reinforcement substrate as above before guniting after tying in new reinforce​ment wherever specified in the form of bars or welded wire fabric. Fresh gunite shall be applied as soon as possible after application of Hack-Aid /epoxy bonding coat as suggested by the consultant, but always during the open time of adhesive.

5.2 Formwork:

The forms shall be plywood sheeting or other suitable material true to line and dimension. They shall be adequately braced to protect against excessive vibration and shall be constructed so as to permit the escape of air and rebound during the guniting operation. Short removable bulk heads may be used at intersections. Forms shall be oiled or dampened and they shall be cleaned just before guniting

Adequate and safe scaffolding as approved by engi​neer shall be provided so that the operator can hold the nozzle at optimum angle and distance from the surface for all parts of work.

5.3 Reinforcement:

Required reinforcement as per detailed drawings in the form of round bars or welded wire fabric shall be provided by the contractor in such a way as to cause the least interference with placement of shotcrete.

5.3.1 Sufficient clearance shall be provided around the reinforcement to permit complete encasement with sound shotcrete. The minimum clearance between the reinforcement and the form or other back-up material shall be provided as per detailed drawings. The wire mesh spacing shall be as specified in the drawings. Clear spacing between parallel bars (in case of round bar reinforcement) shall be at least 16mm. Minimum cover to reinforcement shall be as per IS:456. As far as possible the bars shall be arranged so as to permit shooting from opposite side.

5.3.2 Lapped reinforcing bars shall not be tied together. They shall be separated by at least 50mm wherever possible. Wire mesh shall be lapped 1-1/2 squares in all direction. Minimum requirement of lap length of bars shall be as specified in IS:456.

5.3.3
Reinforcement shall be fixed to existing concrete by wiring to nails driven into the concrete and secured rigidly so that the vibration resulting from the deposition of shotcrete shall not impair or displace them.

5.4
Alignment control:

Adequate ground wires shall be installed to establish thickness and surface planes of the shotcrete buildup. Both horizontal and vertical ground wires be installed at the corners and offsets not fixed by the formwork, for e.g. at exterior corner of columns and beams and other such locations. Ground wires shall be tight and true to line and placed in such a manner that they may be further tightened.

5.5 Placing the shotcrete:

Each layer of shotcrete shall be built-up by making of several passes or loops of the nozzle over the working area. This will be done by moving the nozzle rythmetically in a series of loops from side to side and up and down. The shotcrete shall emerge from nozzle in a steady, uninterrupted flow. If the flow becomes intermittent due to any cause, the operator shall direct it away from the work until it again becomes constant. The distance of nozzle work (usually between 0.5 and 1.5m) shall be such as to give the best results for the working conditions. The nozzle shall be held perpendicular to the surface of application. However, when gunning through and encasing reinforcing bars the nozzle shall be held closer and at a slight angle from the perpendicular. Also the mix shall be little wetter than normal but not so wet as to cause sloughing behind the bars.

5.5.1
For columns and beams the application begin at the bottom. The first layer shall at least completely embeded reinforcement adjacent to the form. The thickness of layers shall be adjusted so that shotcrete does not sag. Where thick layers are applied, top surface shall be maintained on a 45 degree slope and the rebound shall be kept out of work.In shooting slabs, the nozzle shall be held at a slight angle from the perpendicular so that the rebound is blown on to completed portion from where it shall be removed.

5.6.
Rebound:

Rebound (material ricocheting off the surface) shall not be worked back into the construction. If it does not fall clear of the work, it shall be removed. Rebound shall not be salvaged and included in later batches. Depending on the position of the gun % of the rebound shall not exceed following limits.

Floor or slab tops                    --15%

Sloping and vertical surfaces ... 30%

Overhead works                      --50%

In case the rebound increases the limits mentioned above then the contractor shall make necessary changes in work angle of nozzle, air pressure, cement content, water content, size and grading of aggregates, amount of reinforcement, thickness of layer application or any combination of above.

5.7.
Construction joints:

Construction joints shall generally be tapered to a thin edge over a width of 300mm. However, in case of joints, which in the opinion of the engineer are likely to be subjected to compressive stresses, square joints shall be permitted in which case steps shall be taken by the contractor to avoid or remove trapped rebound at the joint. The entire joint shall be thoroughly cleaned and the bonding coat of Hack -Aid/epoxy applied prior to the application of additional shotcrete.

5.8.
Preparation for succeeding layers:

When a layer of shotcrete is to be covered by a succeeding layer, it shall first be allowed to take its initial set. Then all laitance, loose materials and rebound shall be removed by brooming. Any laitance which has attained final set shall be removed by sand blasting and the surface cleaned with an air jet.

In addition the surface shall be thoroughly checked for hollowness with a hammer for drummy areas resulting from rebound pockets or lack of bond. Drummy area sags, or other defects shall be carefully cut out and replaced with succeeding layer as instructed by engineer. Surfaces to be shot shall first receive a bonding coat of Hack –Aid/epoxy.

However the maximum average thickness of guniting in each layer shall not be more than 40mm.

5.9
Suspension of work

5.9.1 The application of shotcrete shall be suspended in condition of likely exposure to high winds, freezing or rain.

5.9.2
At the end of each day work, or on stopping work for any other reason, the shotcrete shall be sloped off to a thin edge and then the work shall be resumed on next day after cleaning the surface and applying a bond coat of Hack –Aid/epoxy.

5.10 Curing:

Gunited surfaces shall be kept continuously wet for at least 7 days.

5.11
Quality control:

Small unreinforced test panels, at least 30cm square and 75mm thick shall be periodically gunned, and cores or cubes shall be extracted and compressive tests shall be performed periodically by the contractor in the same manner as in clause 3. The frequency of sample shall be two samples for every 40 cu.m of gunite or less,  depending upon the quantum of work. Test cores shall also be taken from the completed work as required by engineer to ensure the test mentioned above, reflects the quality of material used in the structure.

Such cores shall be drilled from the finished work and into the host concrete after 28 days of shooting. The cores shall be examined for evidence of poor workmanship and tested in tension to evaluate the quality of the bond between the shotcrete and the host concrete. If the failure is in the host concrete, the tensile strength and the bond of the shotcrete shall be deemed to be satisfactory.

If the failure is at the bonding, the same shall be taken as indicative of improper surface preparation or rebound build-up. If the failure is in the shotcrete area, the same shall be taken as suggestive of delamination or aggregate lenses due to poor workmanship. In such cases, the contractor at the instruction of engineer shall dismantle such areas of work and re-do the same after preparing the surface by chipping off new concrete and abrading the epoxy interface.

In addition, concrete cubes prepared by directly gunning into 15cm cube moulds shall also be used for day to day quality control tests. The frequency of sampling shall be as per IS:456.

Three test specimen shall be made from each sample for testing at 28 days. Additional cubes if instructed by engineer shall also be taken for each sample to determine the strength of gunite at seven days.

All the specimen shall be tested as described in IS:516

The gunite shall be deemed to comply with the strength requirements if the test result satisfies the acceptance criteria as per IS:456.

5.12 Inspection:

The shotcreting shall be continuously inspected by a qualified supervisor who shall check materials, forms reinforcing ground wires, delivery equipment, application of material, curing, protection against high or low temperatures. Each layer of concrete shall be systematically tambered with a hammer to check for drummy areas.

Test core shall be taken by the contractor from the structural shotcrete as early in the job as practicable, as instructed by the engineer, so that the data obtained can be used for effect improvements, if any, in later work.

The permissible tolerance on the thickness of work executed by shotcrete shall be -3mm

to +8mm.
Specifications for repairing concrete with cement mortar/concrete trowelling

1.
Materials

1.1
Cement:

The cement used shall be ordinary Portland Cement confirming to IS:269.

1.2
Aggregates:

1.2.1
Sand for mortar shall comply with the requirements given in IS:383 and graded evenly from fine to coarse as per zone II and zone III grading of IS: 383

Sand failing to satisfy these gradings may, however be used if permitted by engineer.

1.2.2 Coarse aggregate when used shall comply with the requirements of IS:383. It shall generally confirm to following grading.

GRADING OF COARSE AGGREGATE

	IS Sieve mm
	Percentage Passing by Mass

	12.5
              
	100

	10                        
	85-100

	4.75                       
	10-30

	2.36                        
	0-10

	1.18
	0-5


All oversize pieces shall be rejected by screening.

1.2.3 Gradation of combined coarse and fine aggregate mixture where used for repair work shall be generally between following limits.

	IS Sieve mm
	Percentage Passing by Weight

	12.5
              
	100

	10                        
	95-100

	4.75                       
	72-85

	2.36                        
	52-73

	1.18
	36-55

	600 microns
	28-38

	300 microns
	7-20

	150 microns
	0-8


1.3
Water:

Water used for cement mortar/ concrete trowelling shall conform to the requirements of IS:456.

1.4
Admixture:

Admixtures may be used by the contractor with the approval of engineer. The Admixture shall conform toIS: 9103.

 Mix design

The mortar/concrete mix required shall be developed by laboratory tests and field trials. The laboratory trial mixes shall contain the same ingredients and raw materials that are earmarked for use on the job. The water cement ratio for mortar/ concrete shall be within the range of 0.4 to 0.5 by mass, minimum cement content shall be 400kg /cu.m of mix and 28 days target strength shall be so designed so as to obtain a 28 days characteristic strength of 25N/mm2 during actual work.

3.
Application of mortar/concrete

3.1
Preparation of surface:

A good base or foundation shall be prepared for successful application of mortar/ concrete.

3.1.1 All unsound / weak concrete material shall first removed by the contractor upto the required depth as directed by engineer. Chipping shall continue until there are no offsets in the cavity which will cause an abrupt change in the thickness of repaired surface. No square shoulders shall be at the perimeter of the cavity, all edges shall tapered. The final cube surface shall be critically examined to make sure that it is sound and properly shaped.

3.1.2
After it has been ensured that the surface which mortar/ concrete is to be bonded, is sound,it shall be cleaned off all loose and foreign material by means of sand blasting or stiff wire brushing as instructed by engineer. All dust and loose particles resulting from such pre-treatments shall be removed by oil free air blast.

3.2
Bonding slurry and application:

The contractor shall wet down the surfaces ensuring that they are saturated but free of surface water.A bonding slurry shall be prepared by mixing thoroughly 2 parts of cement to 1 part of water to a lump-free consistency.

3.3 Application of cement mortar / concrete:

Cement shall be properly mixed with the aggregates and water.

The mixing shall be carried out in efficient concrete mixer. However, the engineer may allow hand mixing in case total weight of mix per batch is less than 50 kgs. In case of hand mixing 10% additional cement shall be mixed by the contractor.

The mixer shall be charged with the require4 quantity of coarse aggregate (where used), fine aggregates, cement and premixing shall be carried out for approximately half a minute. Required quantity of water shall then be added and further mixing shall be carried out for 1 to 1-1/2 minutes to obtain working consistency. Care shall be taken to avoid excessive water.

Rendering cement mortar/ concrete shall be done after applying bonding polymer to the prepared surface while the bonding coat is still tacky. After application of mortar/ concrete the surface shall be closed using a wooden float and steel trowel giving it a smooth finish.

3.4
Curing

Cement mortar/ concrete trowelled surfaces shall be kept continuously wet for at least 7 days.

3.5
Inspection and quality control

The mortar/ concrete application work shall be continuously inspected by a qualified supervisor who shall check materials, application of mortar/ concrete, stoppage of work during low and high temperatures (working temperature range being 100C to 380C) and high winds etc. Each completed work of cement mortar/ concrete shall be systematically sounded with a hammer to check for drummy areas after hardening.

In all suspect areas, the contractor at the instruc​tion of engineer dismantle the work and re do the same after repreparing the surfaces by chipping off mortar/ concrete work and abrading the bonding slurry interface.

In addition mortar / concrete cubes prepared by filling 15cm cube moulds shall also be used for day to day quality control tests. The frequency of testing shall be as per IS:456. The mortar/ concrete shall be deemed to comply with the strength require​ments if the test results satisfy the acceptance criteria as per IS:456.

GENERAL SPECIFICATIONS FOR WATER SUPPLY,DRAINAGE & SANITARY FITTINGS
GENERAL

All  pipes  and sanitary fixtures and fittings shall  be  of good quality, free from blisters, cracks, crazings and  such defects.   They  shall be required sizes and  conforming  to relevant I.S. codes.  Measurement shall be taken in as  laid condition and the rates shall be inclusive of all  fittings, junctions,  bends,  Ys Ts, caulking where  required,  bolts, threading, labour, tools, complete.

All  pipes,  fittings  and appliances  shall  be  thoroughly cleaned  before fixing and care should be taken to see  that no  extraneous material gets into them during  fixing.   All items required for ensuring leak proof joining and efficient functioning of the pipe and appliances shall be carried  out without extra claims.  All these works shall be carried  out by  an  experienced and/or licensed plumber  to  the  entire satisfaction  of  local laws and the Engineer.   All  cement joints  shall  be cured for seven days.  All holes  made  in walls shall be made good with no extra claims.

The pipes before being laid shall be thoroughly cleaned specially the inside of pipes if required. Socket ends of pipes shall always face upstream of effluent flow. The drains shall run in perfect straight lines between manholes. The trenches shall not be filled in until the joints have been tested and alignment of drains and connections into and from the manhole and their positions have been examined and certified by the Engineer, if required. The whole of sanitary work comprising provision of drainage and water supply arrangements including sanitary at water fittings and fixtures complete in all respects shall be carried out in accordance with the rules and regulations of the local

authoritv through the agency of a licensed plumber. If required, the Contractor shall have to get all materials brought on site for incorporation in the work, approved by the local authority at his own expense. Wherever practicable all the main drains shall be commenced at the point of the outfall, the necessary junctions for the branch drains to be inserted as the work proceeds until the mains are completed. The branch drains shall then be commenced at the point of the  junction with the main drain. The whole of the drain pipe shall be accurately laid and butted closely together at the joints, where stoneware concrete drains are laid. Special care shall be taken that cement etc. is neatly out of the pipes by drawing a closely fitted wad through them as the work proceeds.

a)G. I. Pipes :
Materials

The  galvanised  iron pipes shall be of  the  type  and diameter  specified  and comply with  IS:  1239,  1973.Unless   otherwise  specified  heavy  type  (C   Class) galvanised  iron  pipes  shall  be  used.   Fine  hemp, linseed   oil,  clamps,  screws  and  galvanised   iron fittings shall be covered in the rates.

The pipes shall be secured clear of the wall surface by means of MS. holder bats. All control valves, bib cocks, stop cocks, ball valves shall be of the best approved quality procurable of heavy cast drawn brass. 

Laying and Fixing.

Where pipes have to be cut or re threaded, ends shall be carefully filed out so that no obstruction to bore is offered. In joining the pipes, the inside of the socket and the screwed ends of the pipe shall be rubbed over with white zinc and few turns of hemp yarn wrapped round the screwed end of the pipe which shall then be screwed home in the socket with a pipe wrench. Care must be taken that all pipes and fittings are kept at all times free from dust and dirt during fixing.

Internal Work:

 For internal work, G.I. pipes and fittings out side the walls shall be fixed by means of standard batten holder (guttis) and clamp keeping the pipe clear off the wall by 15mm. Wherever directed by the Engineer-in-charge chasing of walls shall be done to embed pipes.All pipes and fittings shall be fixed truly vertical and horizontal or as directed by Engineer-in-charge. All embedded water pipes shall be wrapped in bituminous coated

tape.

Testing.

All G.I. pipes and fittings shall be tested to a pressure of 10 kg/ sqcm for 2 hours to ensure that pipes have proper threads and jointings (which shall be sealed with white zinc and hemp). All leaking joints shall be made leak proof by tightening or redoing at contractors expense.

b)C. I. Pipes:

The cast iron pipes shall conform to IS : 1536, 1967 IS: 1537, 1960.  All fittings shall conform to IS :  1538 - 1969.

         The socket shall be inlet end for soil or waste  pipes. In  vent pipes the socket shall face up.  The spigot shall  be  carefully centered in the socket using  laps of   spun  hemp  yarn  twisted  into ropes  of  uniform thickness thoroughly soaked in hot coal tar bitumen and dried before use.  The hemp rope shall be well  caulked into  the back of the socket to leave sufficient  depth for  lead or cement mortar with fillet as the case  may be.  The exposed pipes shall be coated with one coat of red lead and two coats of good anticorrosive oil  paint of approved shade.

c)A. C. Pipes : 

Asbestos  cement pipes shall conform to IS: 1626,  1960 for  pipes fixed on walls and class I of IS:1592,  1970 for  pipes  laid under ground.  All the  fittings  shall have cleaning eyes where they are necessary.  The pipes shall be fixed on the walls using wall clips or  holder bats as specified.

d)Salt Glazed Pipes :

These  shall conform to IS:651, 1971.   Jointing  shall generally  be done as per clause 5.6 of IS:1742,  1972. Spun yarn soaked in cement wash shall be passed  round the  spigot and then inserted into the  socket.   After caulking  cement mortar 1.1 shall be pressed  into  the joints and finished at 45 degrees  .The pipes shall be laid on an  even  bed  of 1:4:8 cement  concrete  with  perfect gradient.

e)P.V.C. Pipes:

  P.V.C. Pipes and fittings shall be of good quality PVC, dimensionally stable and not prone to mechanical damage in handling/transportation. All fittings shall be injection moulded with a minimum thickness of 3.2 mm.

Laying and joining:  Outside of the pipes spigot end and inside of sealing groove shall be thoroughly cleaned. Lubricant supplied by the manufacturer shall be applied uniformly to the spigot end and sealing ring and spigot end shall be passed into the socket containing sealing ring until fully home position. The position of the socket edge shall be marked with a pencil or felt pen on the pipe. The pipe shall then be withdrawn from the socket by approx 10mm(for thermal expansion gap) With horizontal runs, the PVC Pipe clips shall be placed at intervals of no more than 10 times the outer diameter of the pipes.Vertical line clips shall be placed at intervals of one to two meters.

f)Inspection Chamber :

These  shall be rectangular inside clear 900 x 450  and of  required  depth.   They shall be built  in  225mm brickwork and cement mortar 1:4 on 150 thick PCC  1:3:6 bedding.  The bedding shall be finished with half round glazed  stoneware pipes, bends, etc.  Heavy  type  cast iron  manhole frame and cover shall be provided at  the top.

g) Nahani Trap
Nahani trap shall be of heavy cast iron as per IS:3989 with 100mm inlet and 80/100mm outlet with CP pressed steel grating. It shall be of self cleaning design. It shall be fixed in cement mortar 1:2 and as directed by the Engineer.

h)  Stoneware Gully Trap Chamber
The square mouth gully trap shall conform to IS:651 and of approved make stoneware complete with cast iron grating. The size of the CI frame at cover shall be of 300x300mm.

The size of the chamber shall be 300 x 300 x 675mm (internal). It shall be constructed of brick masonry walls of 115mm thick at MI5 concrete foundation. Inside at outside faces of masonry walls shall be plastered with cement mortar 1:3. The top of the chamber shall be provided with C.I. cover at frame.

GENERAL SPECIFICATIONS FOR PAINTING WORKS

1.0 GENERAL
The surfaces for painting covered under this specification broadly consists of the following

1.Structural Steel works

2.Steel Doors, Windows, Ventilators

3.Timber doors, Windows, Ventilators

4.Concrete and masonry Surfaces

5.Cast Iron Covers, Pipes, Gratings N’

2.0
WHITE WASHING WITH LIME
2.1
PREPARATION OF SURFACE
Before any work is white washed, the surface shall be thoroughly brushed free from mortar droppings and foreign matter.

 PREPARATION OF LIME WASH

This shall be prepared from fresh stone white lime. The lime shall be thoroughly slaked, mixed and stirred with water to make a thin cream. This shall be allowed to stand for a period of 24 hours and then shall be screened. 40gm of gum dissolved in hot water shall be added to each 10 cubic decimeter of the cream. Indigo (Neel)3gms per kg of lime dissolved in water, shall then be added and wash stirred well. Water at the rate of 5 litre per kg shall then be added to produce a Milky milky solution.

WHITE WASHING
The white wash shall be applied with distemper brush to the specified number of coats. Each coat shall be allowed to dry before the next one is applied. Further each coat shall be inspected and approved by the Engineer before the subsequent coat is applied.

Three or more coats shall be applied till the surface presents a smooth and uniform finish through which the plaster does not show.

3.0
COLOUR WASHING
In the case of colour washing, mineral colours, not affected by lime, shall be added to white wash. For new work, the priming coat shall be of white wash with lime or with whiting as specified. Three or more coats, shall then be applied on the entire surface till it represents a smooth and uniform finish.

4.0
PAINTING PRIMING COAT ON WOOD OR IRON
4.1
MATERIALS
The priming coat for wood work, iron work or plastered surface shall be as specified in the description of the item. It shall be prepared at the site of work or ready-made primer of approved brand and manufacture shall be used.

4.2
PREPARATION OF SURFACE
4.2.1 WOOD WORK 

The wood work to be painted shall be dry and free from moisture. The surface shall be thoroughly cleaned. All unevenness shall be rubbed down smooth with sand paper and shall be well dusted. After the priming coat is applied, the holes and indentation on the surface shall be topped with glazier’s putty or wood putty. Topping shall not be done before the priming coat is applied as the wood will absorb the oil in the topping and the later is therefore liable to crack.

4.2.2
IRON AND STEEL WORK
All rust and scales shall be removed by scraping or by brushing with steel wire brushes. All dust and dirt shall be thoroughly wiped away from the surface. The surface shall be dried before priming coat is undertaken

5.0 WATER PROOF CEMENT PAINT

5.1 MATERIALS
The waterproof cement paint shall be of approved brand and manufacture.

5.2 PREPARATION OF MIX
Waterproof cement paint shall be mixed as per manufacturer’s instructions. Care shall be taken to add the waterproof cement paint gradually to the water and not vice versa.

5.3 APPLICATION
The solution shall be applied on the clean and wetted surface with brushes. The solution shall be kept well stirred during the period of application. The completed surface shall be watered after the days work. Three or more coats of waterproof cement paint as are found necessary shall be applied.

6.0
WATERPROOF ACRYLIC PAINT
6.1 MATERIALS
The waterproof Acrylic paint shall be of approved brand and manufacture.

 6.2 PREPARTION OF MIX
Waterproof Acrylic paint shall be mixed as per manufacturer’s instructions

6.3 APPLICATION
The solution shall be applied on the clean and dust free surface with brushes. All major cracks must be racked open and sealed with suitable sealant before starting the application of paints. The solution shall be kept well stirred during the period of application. Two coats of waterproof Acrylic paint must be applied.

7.0
OIL PAINT
7.1
MATERIALS
Paints, oils etc. of approved brand and manufacture shall be used. If for any reason, thinning is necessary in case of ready mixed paint, the brand of thinner recommended by the manufacturer or as instructed by the Engineer shall be used.

7.2
COMMENCING WORK
Painting shall not be started until the Engineer has inspected the items of work to be painted and approved the commencement of work.

8.0
PAINTING WITH SYNTHETIC ENAMEL PAINT

8.1 PAINT

Synthetic enamel paint of approved brand and manufacture and of the required shade shall be used for the top coat and undercoat of shade to match the top coat as recommended by the manufacturer shall be used. The surface preparation shall be as described earlier.

APPLICATION
8.2.1
UNDER COAT
One coat of the specified paint of shade shall be applied and allowed to dry, overnight. It shall be rubbed next day with the finest grade of abrasive paper.

8.2.2 Top coats of specified paints of the desired shade shall be applied after the under coat is thoroughly dry. Additional finishing coats shall be applied if found necessary to ensure proper, uniform glossy surface.

9.0
PAYMENT
The rate shall include the cost of the following

· Supply and mixing the paint as specified.

· Preparing the surfaces to be painted

· Providing and erecting necessary scaffolding if necessary and removing the same after the work is completed.

· Lifting the materials to any height

· Curing and protecting the painted surfaces.

9.2
To arrive at the net area of the painting, varnishing and polishing for the joinery, steelworks, etc. The coefficients given in the following table shall be used. The coefficients shall be applied in all cases to areas measured flat including frame.

EQUIVALENT PLAIN AREAS OF UNEVEN

SURFACES

SNO.
Description                                                             Multiplying                 Remarks
                                                        Coefficient

1.
Wood Work

Door & Windows
a. Panelled doors & panelled                                      1.3                             For Each

Windows

b.
Flush doors                                                             1.2                             For Each

c.       Part panelled & part glazed doors                          1.0                             For Each

            & windows

d.
Fully glazed doors and windows                            0.8                             For Each

e.        Fully venetioned or louvered windows                  1.8                             For Each

2.
Steel work

Doors & Windows
a.       Plain sheeted steel doors & windows                      1.1                            For Each

b.      Fully glazed steel doors & windows                        0.5                             For Each

c.     Part panelled and part glazed doors                         0.8                            For Each

           & windows

d.      Rolling shutter Top cover included                         1.2                             For Each

3.
Handrailing pipes, pipes, pipe bends, etc.             1.0                             For All over

4
Grating, chequered plates                                      1.0                             For All over

5.
A.C. Sheeting
a.
Corrugated A.C. Sheets and accessories               1.2                           For each side

b.
Semi-corrugated A.C. sheets                                1.1                           For each side

6.       Concrete Surfaces
          Concrete jali work                                                 1.2                           For each side

RECOMMENDED BRANDS OF PRINCIPAL CONSTRUCTION MATERIALS / CHEMICALS  REQUIRED FOR THE REPAIR PROJECT
Unless otherwise approved the following brands of Construction materials/ Chemicals shall be used for these  works :

	NAME OF CHEMCAL
	ROFFE
	FOSROC
	 SUNANDA
	ANY OTHER SPECIFIED BRAND

	RUST REMOVAL 
	RUST CLEAR

RUST CLEAR ZR (ZINCRICH)
	REBACLEAN RR  

NITOZINK PRIMER M
	RUSTICIDE -SS
	

	PASSIVATOR COAT
	SUPER CRETE  -XL
	NITOBOND AP 35
	 POLY ALK -FP
	

	BOND COAT


	SUPER CRETE -XL
	 NITOBOND AR STD
	POLY ALK -EP
	

	ACRYLIC BASED POLYMER
	SUPER CRETE –XL
	NITOBOND AR STD 


	POLY ALK -EP
	

	EPOXY RESIN + HARDENER        
	-----
	-----
	SUNEPOXY 358
	

	MICRO CONCRETE
	CRETE REPAIR
	RENDROC RGL
	POLYCRETE –A
	

	HACK FREE BONDING 
	PLASTER BOND
	NITOBOND AR STD 
	HACK AID PLAST
	

	GROUTING 

ADMIXTURE
	
	CEBEX 112
	SUNPLEX
	

	W/P ADMIXURE 

A)PLASTER ADMIXTURE

B) TERRACE
	PLASTER MASTER

HY PROOF
	CEBEX 112

CONPLAST WL
	
	

	SUPER PLASTICIZER
	PLAST 330
	CONPLAST  P211
	SUNPOLICRETE NGT 
	

	CRACK FILLING WORKS
	PLASTER COAT
	RENDROC CS
	POLYFILL-AR
	

	WATERPROOF ADMIXTURE (LIQUID)
	HY PROOF
	CONPLAST WL
	 
	

	WATERPROOFING (POWDER) 
	HYTITE
	WP 90
	 
	

	POLYSULPHIDE 

SEALANT
	
	
	SUNJOINT SEAL
	


	EXTERIOR PAINT  

TEXTURISED BASED              
	SANDTEX / NITCOTEX



	100% ACRYLIC EMULSION EXTERIOR PAINT
	OUTSHINE  / SNOWCRYL-XT/ APEX

NITCO            SNOWCEM            ASIAN

	CEMENT  BASED PAINT                  
	SUPER SNOWCEM / NITCOCEM



	ENAMEL PAINTS                 
	ASIAN / NEROLAC / J & N / ICI



	GREY CEMENT       
	 L & T, ACC, AMBUJA, BIRLA.



	WHITE CEMENT 


	BIRLA /J.K.

	CAST IRON PIPES               


	 NECO/SIL

	G.I. PIPES                    
	 TATA MAKE’C’ CLASS/ ZENITH/ JINDAL ‘C’ CLASS



	PVC DRAIN PIPES/FITTINGS
	 SUPREME / PRINCE

	A.C. PIPES /FITTINGS                          
	GURU/EVEREST



	TAPS & VALVES                 
	 ANY WITH ISI APPROVAL.




Articles of Agreement and General Conditions of Contract

On appointment of the Contractor , he shall enter into a written agreement with the Company. The booklet prepared by the Indian Institute of Architects shall form the Agreement. In case the bidder wishes to refer this booklet he may do so at the company’s office on any working day after taking a prior appointment. These papers have not been appended to this tender set at this stage.

FORMAT OF APPLICATION FOR PREQUALIFICATION OF CONTRACTORS
PRE-QUALIFICATION

OF  CONTRACTORS.

SCHEDULE ‘A’

INTRODUCTION OF THE FIRM

1. Name of Contractor/Company/Firm

:





2. Full Address



    
:





3. Whether Firm is joint stock Company, 

Undivided Hindu Family, Individual 

or Registered Partner ship Firm, (Attested 

Photocopy of Affidavit Or Partnership 

Deed or articles and Memorandum of 

Association be enclosed) 



:

4. Name of Sole Proprietor / Partners/ 

Directors with particulars / Liabilities 

(Attested Photos of Proprietor / Partners

Directors be enclosed) 



:

5. Name of person holding the power of 

      Attorney (Attested Photocopy of power 

     Of attorney be enclosed) 

6. (a) Place of Business



:

(b) Telephone Numbers - 
Office 


:

 


         -  Residence

:


      (c) Telex No.




:



     (d) Fax No.





:  

     (e) Email





:




7. Registration & Classification with State 

PWD, CPWD, CIDCO, and BMC / 

MHADA etc. 




:

8. (a) Name of Bankers with full address

:

9. Up to date Income Tax Clearance 

Certificate/s or Firm / Partners


:

SCHEDULE ‘B’

“BEST THREE WORKS’

For Repairs & Rehabilitation works carried out by the Applicant

	Sr. no 
	Description


	
	
	

	01
	Description of works


	
	
	

	02
	Name & Address of Owner / Authority 
	
	
	

	03
	Name & Address of Architects / Project Management Consultants
	
	
	

	04
	Value of Works
	
	
	

	05
	Starting & Due Date of Completion and Actual date of completion
	
	
	

	06
	Photographs 
	
	
	


SIGNATURE OF APPLICANT

SCHEDULE ‘C’

DETAILS OF WORKS TENDERED FOR AND IN HAND AS ON THE DATE OF SUBMISSION OF THIS APPLICATION

	Sr.No
	Name of works
	Name & Add. of Organization / Society to whom the works pertains
	Works in Hand
	Works tendered for
	Remarks

	
	
	
	Tendered cost
	Cost of remaining work
	Anticipated date of completion
	Estimated cost
	Stipulated date of completion
	

	1


	2
	3
	4
	5
	6
	7
	8
	9

	1.
	Works in Hand 


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	2.
	Works Tendered for 


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


SIGNATURE OF APPLICANT

SCHEDULE ‘C-1”

DETAILS OF WORKS DONE IN LAST SEVEN YEARS  

EACH REPAIR JOB ABOVE RS 10 LACS.

	Sr. No.
	Name & Address of  Project 
	Name of the Owner / Contact No.
	Name of Consultant 
	Cost of Project 
	Brief Description of the Project

	
	
	
	
	
	


SIGNATURE OF THE APPLICANT 

SCHEDULE – D

ANNUAL TURN OVER OF THE FIRM

	Year
	Only Building Repair works (Rs)
	All other works Except Building Repair works (Rs)
	Total (Rs)
	Remarks

	2005-2006


	
	
	
	

	2006-2007


	
	
	
	

	2007-2008


	
	
	
	

	
	
	
	
	

	
	
	
	
	


(A) 
TOTAL 


: Rs

(B) 
AVERAGE 

            : Rs 

NOTE  :  Attach audited Balance Sheet.   

SIGNATURE OF APPLICANT

SCHEDULE – E

LIST OF TECHNICAL & MANAGERIAL PERSONNEL OF 

THE CONTRACTOR

	Sr. No
	Name of the Person
	Designation
	Technical Qualification
	Experience

	1


	2
	3
	4
	5

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


SIGNATURE OF APPLICANT

SCHEDULE  ‘E-1’

BIO-DATA OF ATLEAST THREE TECHNICAL PERSONNEL

MENTIONED IN SCHEDULE ‘E’

Name 




:

Address



:



Date of Birth



: 

Telephone No.



:



Educational Qualification 

:

Other Qualifications 


: 

Languages Known


: 



Computer Literacy


:

Work experience 

(With Job Profile)


: 


Projects Undertaken


: 
 

SIGNATURE OF APPLICANT


SCHEDULE  ‘F’

REFERENCES:

Kindly give details about at least five persons who were associated with your works & who would vouch for you. 

	Sr. No.
	Name, Designation, Address, Telephone Nos., of concerned person.
	Name of the works.

	
	
	


SIGNATURE OF THE APPLICANT

SCHEDULE  ‘G’

                                     LIST OF CONSULTANTS

                WITH WHOM WORKS HAS BEEN CARRIED OUT

	Sr. No.
	Name of the consultant 

(With Add & Tel no.)
	Jobs undertaken
	Period of the work
	Cost of work

	1
	2
	3
	4
	5

	
	
	
	
	


   SIGNATURE OF THE APPLICANT 


SCHEDULE  ‘H’

LIST OF MAJOR PLANTS AND EQUIPMENTS & MACHINERY FOR TESTING OF QUALITY 

AVALABLE WITH THE CONTRACTOR WHICH WILL BE USED ON THE REPAIR WORKS.

	Sr. no.
	Name of Equipment’s
	No. of units
	Kind of Make
	Capacity
	Age of Machinery
	Present Conditions of Machinery


	Present Location with name & Address of organization where machinery is under use at present
	Remarks

	1
	2
	3
	4
	5
	6
	7
	8
	9

	1.
	Construction

Machinery & Plants


	
	
	
	
	
	
	

	2.
	Testing Equipments


	
	
	
	
	
	
	


SIGNATURE OF THE APPLICANT

     SCHEDULE ‘I’

  ANY COURT CASES PENDING OR FACED

WITH SOCIETY IN PAST ‘IF ANY’

	Sr. No.
	NAME OF THE CLIENT 
	REASONS
	JUDGEMENT



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


SIGNATURE OF THE APPLICANT

SAFETY CODE

1.There shall be maintained at a readily accessible place first-aid appliances including adequate supply of sterilised dressings and cotton wool.

2.An injured person shall be taken to public hospital without loss of time, in case where injury necessitates hospitalisation.

3.Suitable and strong scaffolds should be provided for workmen for all works that cannot safelv be done from ground.

4.No portable single ladder shall be over 8 meters in length. The width between the side rails shall not be less than 30 cm. (clear) and the distance between two adjacent rungs shall not he more than 30 cm. When a ladder is used, an extra mazdoor shall he engaged for holding the ladder.

5.The excavated material shall not be placed within 1.5 meters of the edge of the trench or half of the depth of trench whichever is more. All trenches and excavations shall he provided with necessary fencing and lighting.

6.Every opening in the floor of a building or in a working platform be provided with suitable means to prevent the fall of person or materials by providing suitable fencing or railing whose minimum height shall be one meter.

7.No floor, roof or other part of the structure shall be so overloaded with debris or materials as to render it unsafe.

8.Workers employed on mixing and handling materials such as asphalt, cement mortar or concrete and lime mortar shall be provided with protective footwear and rubber hand-gloves.

9.Those engaged in welding works shall be provided with Welder’s protective eye-shields and gloves.

10.(i) No paint containing lead or lead products shall be used except in the form of paste or ready-made paint.

(ii)Suitable facemasks should he supplied for use by workers when the paint is applied in form of spray or surface having lead paint dry rubbed and scrapped.

11.
Hoisting machines and tackle used in the works, including their attachments, anchorage and supports shall be in perfect condition.

12 The ropes used in hoisting or lowering material or as a means of suspension shall be of durable quality and adequate strength and free from defects.

13. Safety Belts and Helmets shall be provided by the Contractors to their labourers  and its use shall be made mandatory and compulsory
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