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SAMPLE

TECHNICAL ANALYSIS

  CESAM‑CD‑CM  (415‑10c)                             


7 November 2001

  MEMORANDUM FOR CONTRACTING OFFICER

  SUBJECT:  Civil Engineering Technical Analysis of Contractor's Proposal; Contract                    DACA01‑90‑C‑0111, Operations Building Addition, Change Request XX‑00X

  1.  Following are the results of my technical analysis of Low Bid Construction Company, Inc.'s    proposal for Change Request XX‑00X.  This analysis was performed in response to your request   dated 1 November 2001.  It covers only direct work to be performed by the prime contractor.  It   does not address work to be performed by subcontractors or any indirect costs.  The contractor     was not contracted as part of this evaluation.  Other area office personnel have analyzed the         mechanical and electrical aspects of the proposal.

  2.  Comments provided below are arranged to parallel the contractor's proposal.  A marked‑up     copy of the proposal is attached which demonstrates the price effects of my recommendations,     and to help in understanding my comments.

  3.  Item 1, Required over‑excavation of site:

      a.  The proposed quantity of 2,310 cubic yards is reasonable.  The contract drawings show a  neat‑line quantity of 2,312 cubic yards calculated using the average‑end area method at 100        foot intervals.

      b.  The proposal contains 80 hours each for a 490 track‑hoe and a 50 track‑hoe.  Both pieces   of equipment are currently on site and being used for similar types of work, as verified by I. M.    Tuff, Project Engineer, on 10 January 2001.  The estimated hours of usage appear high.                Excavating 2,310 cubic yards with 160 hours of excavator indicates a productivity of 14.4 yards  per hour.  Considering the depth of cut and the soil type (sandy clay) the manufacturer's                productivity handbook indicates a productivity of 22.4 cubic yards per hour for the 490                 track‑hoe and l7.6 cubic yards per hour for the 50 track‑hoe.  The average of these is 20 cubic

 yards per hour per machine.  Review of the quality control reports for the first two weeks in         February shows that the contractor was averaging 21 cubic yards per hour on the east side of the 
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  project where conditions were similar but slightly more favorable.  Accordingly, I recommend     using an average productivity of 20 cubic yards per hour per machine.  This results in 57.75         hours for each machine, which I have rounded up.  I have assumed a 45-minute hour

  in these calculations.  Please note that the proposed rates do not appear to be in accordance with   the Equipment Ownership and Operating Expense Schedule, EP 1180‑1‑1, as required by             contract for owned equipment.

      c.  The contractor has proposed 74 hours of truck time.  These trucks are to be operated in        conjunction with the IT‑18 loader, discussed below.  The contractor's existing equipment spread

  includes two dump trucks as well as the loader, and that combination is reasonable for the work   being priced.  The proposed loader time of 32 hours is reasonable (see below).  Since the two       trucks together should haul 90 cubic yards per hour and the loader can load approximately 72       yards per hour, the duration of this work activity is controlled by the loader.  Since the two           trucks will be operating for the same hours as the loader, a total of 64 hours (2 x 32) is                  recommended for the trucks.  Again, the rate should be verified using EP 1180‑1‑1.

      d.  The proposal indicates that the 2310 cubic yards will be loaded in 32 hours, indicating a      productivity of 72.2 yards per hour.  Assuming a 45 minute hour the manufacturer's productivity

  handbook indicates a productivity of 70 cubic yards per hour when loading from a stock‑pile.       Accordingly, the proposed time appears reasonable, and I recommend that the 32 hours be            accepted.

      e.  The contractor has proposed $1,000 for rental of compaction equipment in conjunction       with the item of work.  The over‑excavation does not require the use of compaction equipment,   so any costs are inappropriate under this line item.  I recommend that the entire amount of            $1,000 be removed.

      f.  The proposal includes a total of 240 operator hours under this item.  The contractor does     not clearly explain the source of this quantity, but it is noted that only 192 hours of equipment     are proposed (80 hours of 490 track‑hoe, 80 hours of 50 track‑hoe, 32 hours of IT‑18 loader).       The difference of 48 hours is questioned, as the number of operator hours should equal the           number of equipment hours.  In addition, 20 hours of the proposed time for both the 490              track‑hoe and the 50 track‑hoe were recommended for removal.  That would further reduce the    number of operator hours to 152 (240‑48‑40).  I recommend at 152 operator hours be used.  The 
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   collective-bargaining agreement would allow the use of an apprentice in this loading operation,    but the contractor does not have any apprentices on site.  This appears reasonable as the                majority of basic contract work would not qualify for apprentice work under the agreement.

      g.  I recommend that the total hours for teamsters be reduced from 74 as proposed to 64.  This   is to reflect the usage time for the trucks as recommended above.  The teamsters will only be

  utilized when the trucks are operating.  The contractor currently has one journeyman and one       apprentice on site, as allowed by the collective bargaining agreement.  Half of the recommended   hours should be at the apprentice rate.

      h.  The contractor has proposed 80 laborer hours.  This item does not require any direct labor,  but it is normal for a contractor to assign a laborer as general support to operations similar to       this one.  Assuming that all excavation will be performed prior to any loading and hauling, the     entire operation should take 92 hours (60 for excavators, 32 for the loader).  With some over‑lap  of the excavation and the loading, 80 hours as proposed appears reasonable.  I recommend that    the proposed number of labor hours be accepted.

4.  Item 2, Concrete and masonry requirements; Install drain pipes through wall:  The contractor has proposed 144 hours of journeyman plumber time to install 200 feet of 3" drain pipe.  There are 20 required wall penetrations, each using 10 feet of pipe.  This equates to 7.2 hours per penetration.  Using a crew of two, each penetration should take approximately 2.5 hours to make. In addition, considering the number of fittings and working conditions, approximately 1 hours per location will be required for pipe installation.  This indicates 7 hours per location compared 7.2 hours as proposed.  Since this work would normally be done with one journeyman and one apprentice at each location, I recommend that the total number of hours be accepted as proposed, but that the mix be revised to include half journeymen and half apprentices.

5.  Item 3, Drainage pipe and fabric installation:

      a.  The contractor has proposed 70 hours each for a 490 track‑hoe and IT‑18 loader working together to move and place 200 tons of stone (see below).  That equates to 2.9 tons per hour.  Considering the required reach and the bucket size of the track‑hoe, and assuming a 50-minute hour, this equipment should be able to place
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  4.2 tons per hour according to the track‑hoe manufacturer's handbook.  The loader should be       capable of moving approximately 6 tons per hour which is faster than the track‑hoe can place it.   A smaller loader could keep up with the track‑hoe and would operate less expensively, but as the  contractor has the IT‑18 on site, it would not be cost effective to mobilize a different loader for    this item.  Using 4.2 tons per hour, it should take 47.6, or 48, hours to place the stone.                  Accordingly, 48 hours for both the 490 track‑hoe and the IT‑18 loader are recommended for        placing stone.

      b.  The contractor has proposed 30 hours of truck time for moving stone to the general work    area (the loader time discussed above was for moving stone stockpiled in the work area to the      track‑ hoe which will place the stone).  This proposed 30 hours is unreasonable.  The total            quantity is 200 tons, and the truck will haul 16 tons per load.  Observations by I. M. Tuff, the       project engineer, show that the contractor’s trucks are averaging 30 minutes per round trip to the  quarry.  Production is therefore 32 tons per hour per truck, resulting in a total of 6 hours.              Loading at the quarry is done by the quarry operator and is included in the purchase price of the   stone.

     c.  The proposed 140 hours for operators and 30 hours for teamsters should be reduced to 96    and 6 hours, respectively, to agree with the equipment usage hours recommended above.  The      track‑ hoe and loader operators must both be journeymen to satisfy the local collectively               bargaining agreement.  The teamster could be either a journeyman or apprentice, and the              contractor currently has both on the site.  I recommend that an average of the two rates be

 used.

      d.  The contractor has proposed 204 hours of laborer time to support the French drain stone     placement.  Compared to the 70 hours of equipment proposed, this indicates an average of 2.9     laborers throughout the placement operation.  The quality control reports show that the                 contractor has consistently used three laborers on similar operations performed as part of the        original contract.  Accepting three laborers for the 48 hours of placement time recommended       above results in 144 hours of laborer time.  A reduction of 60 hours is recommended.

      e.  The contractor's proposal includes 20 tons of stone for French drains.  This is an apparent    error.  The neat line quantity taken off the drawings is 94 cubic yards.  An average 2 tons per

  cubic yard would result in 188 tons.  Allowing 5% for placement outside neat-line results
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  in 197.4 tons, which I suggest rounding to 200 tons.  Note also that the contractor used 200 tons  as the basis for his equipment and truck production time calculations.  I recommend that the         objectives and negotiations be based on 200 tons.

 6.  Item 4, Modification of Existing Sumps:

      a.  The proposal includes 30 hours of  490 track‑hoe time for ditching temporary lines.              Recognizing the soil conditions at the site and the depth of cut, this productivity is supported by  the manufacturer's productivity handbook.  I recommend it be accepted.

      b.  The proposal includes 16 hours of IT‑18 loader time for moving and placing 12 tons of       stone.  This is excessive.  Placement of this stone will be very similar to the placement of French  drain stone discussed in paragraph 5.a. above.  Using the production rate recommended there       results in 3 hours of loader time instead of 16 as proposed.

      c.  The proposal does not include any truck or teamster time, although it will be necessary to    move the stone to the site.  A production of 32 tons per hour was used above, but the contractor

  will most likely have to make a separate trip for this partial load.  As stated above, the project      engineer has observed an average round‑ trip time of 30 minutes.  I suggest that 1/2 hour of          truck and teamster time be included under this item.

      d.  The proposal includes 46 hours of operator time, in agreement with the proposed                equipment time.  I recommend lowering this to 33 hours to agree with the equipment hours          recommended in paragraphs 7.a. and 7.b.  Laborer hours to install sumps should be 9

 hours (3 laborers for 3 hours) instead of 48 hours as proposed.  This provides the crew mix          recommended for French drain placement for the three hours of placement recommended above.

      e.  The proposal includes 160 laborer hours for sump maintenance, calculated on the basis of  two laborers being required for the two weeks that the sumps are anticipated by the proposal to

 remain open.  The sumps will most likely remain for approximately one week, the total hours of  work as recommended.  Two laborers is reasonable.  Accordingly, I recommend that 80 laborer   hours be allowed for sump maintenance.
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    f.  The proposal includes 12 tons of #57 stone for fill for the sumps.  The minimum quantity      required by the drawings is 8 tons.  Due to the placement method required and the location of      the fill, 4 tons of waste and overage does not appear unreasonable.  I recommend that the              proposed quantity be accepted even though it is a 50% overage factor.  The difference in              material costs is not significant and attempts by the contractor to conserve materials would not     be cost effective in that the material savings would be consumed several times over by increased  labor and equipment costs.

  9.  Item 5, Elevator Removal and Replacement:  I have reviewed the contractor's proposal for      this item and find all judgmental elements to be reasonable except for truck and teamster hours.   Based on a production of 32 tons per hour as discussed above, delivery of the 60 tons required     by this item should require only two hours of truck and teamster time instead of the ten hours       proposed.

  10.  Time extension:  The contractor has not proposed a time extension.  Assuming that the         modification can be awarded in the next 90 days, no time extension is necessary as the proposed  work will be performed concurrent with other work on the critical path.

  11.  Impact:  The contractor hasn't identified any impact costs in his proposal.  I agree that the proposed work can be incorporated into the contract without disrupting the other contract work.

                                      /s/

                                      F. C. SHORE

                                      Civil Engineer
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