Heavy Construction

Lecture#43

The Estimating Process During Planning

- A Magnitude or “guesstimate” ;
- The Conceptual Estimate;
- The Preliminary Estimate;
- The Definitive Estimate;
- The Engineer’s Estimate, and
- The Contractor’s Bid Estimate.
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The estimating process.




And a bit more complex...



Project Manager s constantly estimate the costs associated with the design, procurement
and construction of capital facilities. If the estimate isunrealistic or containsbasic
errors, the contractor will lose money. Therefore, all estimates are by necessity based on
judgment and experience, from the smplest " guesstimates' to the commitment stage of
bids. These arethe variouslevels of accuracy of cost estimates:

1. The Magnitude Estimate (x 30% error), perfor med before the design phase starts;

2. The Conceptual Estimate (+ 15% error), performed when design concepts ar e defined;

3. The Preliminary Estimate (= 10% error), performed at 30% of the design phase;

4. The Definitive Estimate (£ 5% error), performed at Control Point #3 of design;

5. The Engineer’s Estimate (£ 3% error), performed when the design is 100% complete;

6. The Contractor’s Bid Estimate (£ 1%), performed by the contractor to bid thejob.

The Bid Estimate typically coststhe contractor 0.25% of the cost of the project (for
example, a $ 100 million building may cost the contractor $ 250,000 to bid). Obvioudly,
If the contractor does not win that job, that cost hasto be carried by hisgeneral
overhead. Therefore, several lost bidswill have to be absorbed by the job overhead of a
winning bid.






1. The Magnitude or the Cost | ndices Method.

Cost indices show the general changesin costs over time. Two well known indicesare
ENR'sBuilding Cost and the Construction Cost I ndices, wherethe current cost isgiven
compared with a base cost from the past. The factor between both isused to compute
the cost escalation.

For example, a 24-story high-rise residential building that was built on Brickell Avenue
in the year 1982 had cost $ 59/SF. Theidentical building built today can be found using
the Building Cost Index (BCI). In 1982 the BCI was 2234 and today (March 2008) it is
4571. The escalation multiplier or BCI = 4571/2234 = 2.046; an identical building today
would cost ($59/SF)(2.046) = $ 120.72/SF.

With heavy construction projects, the example may be: 1-mileof FDOT expressway in
Miami (1-286) in 1967 cost $ 32.5 million. Since the Construction Cost Index (CCl) in
1967 was 1074, and is now (March 2008) equal to 8109, so the CCl = 8109/1074 = 7.55;
the same mile would cost today $ 32.5(7.55) = $ 245.4 million.

Clearly, the use of theseindices arelimited to an identical type of structure and built in
the same region.

Properly used, indices may yield estimates within 30 per cent of the actual costs at
practically no cost to the designer and instantly in time.









ENR hasbeen preparing these indices since 1909. The base index is 1913 = 100 points.
Both indices are based on four components:. labor + steel + lumber + cement. All prices
are based on a 20-city average. Steel pricesarefor 25 cwt (2,500 Ibs) of fabricated
standard structural steel. Lumber isbased on 1,088 board feet of 2x4 lumber. Cement is
based on 1.128 tons of bulk Portland cement. Finally, labor isbased on wages plusfringe
benefitsfor threetrades. bricklayers, car pentersand structural ironworkers.



2. The Conceptual Estimate (or Parameter) Cost Estimate.

Parameter costs, such as RSM eans Square Foot Costs, relate all the costs of a project
tojust afew physical parameters, such as squar e feet of concrete block wall, a crews
composition, etc.

Consider the parameter costsfor a mid-rise apartment building of 7-stories. Using the
next dide, the data from Reeds Construction Data (1996) provided,

- The average cost per squarefeet is$ 63.90/SF
- The aver age cost of an apartment is$ 58,300.

These raw values must be further modified by multiplying them with the City Index
and other modifiers.






A more detailed estimate requiresthat the estimator break up the project into cost
centersor cost sub-elements. Each center consumes resour ces.

Resour ces mean: man-hours, materials, sub-contracts, equipment-hours and dollars.

Typical cost centersare,
- deep foundations,
- excavation,
- structural shell
- electrical sub-contract
- mechanical sub-contract
- plumbing sub-contract, etc.

Other cost centersare“indirect” costs, such as, insurance, permit fees, home office
over-head, field office over-head, etc. Typically, these indirect costs are called general
conditions.

Cost centersare updated through a softwar e (such as Microsoft’s Project, Primavera
Project Planner, P3, etc.) to see how they progressin time. For example, they are used
monthly to invoice the bank or the client for reimbursement of the costsincurred since
thelast invoice, etc.

A typical preliminary engineering estimate isshown in the next side.






5. The Enagineer’s Estimate.

A far more detailed estimate can take place when the design is completed. Each cost
center isfurther sub-divided into one of the following,

- estimating accounts,

- lineitems,

- cost accounts, and

- work breakdown structures (WBS) or packages.

For example, awork breakdown structure (WBS) isdefined as a well-defined scope of
work that usually terminatesin a deliverable product. Each package may vary in size,
but must be a measurable and controllable unit of work to be performed. It also must
beidentifiable in a numerical accounting system in order to permit capture of both
budgeted and actual performance infor mation. A work package is a cost center.























































Homework:

Develop an activity timeline with 60 to 90 activitiesfor your group’s project, and
layout the accompanying cost estimate of each activity with atable ssimilar to this
one below, or mor e comprehensive.
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