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Construction Estimating Using Excel

Construction estimating usually involves the estimating of material, labor,
equipment, overhead and contingencies. For this course, we will only look at
construction materials. Usually we do a quantity take-off from the drawings or
plans. Estimators may also be involved in planning and scheduling. About 62
percent of cost estimators work in the construction industry. Cost estimators held
about 221,000 jobs in 2006. We will look at the following groups of materials.

e Concrete
e Earthwork

e Finishes

e Masonry

e Metals

e Openings

e Paving

e Thermal & Moisture Protection
e Wood

This is NOT all the material groups.
In construction estimating we use many different units, to list a few:

e Cubic feet, cf, ft3, cu ft
e Cubic yards, cu yd, yd?,

e Feet, ft
e Square feet, sf, ft?, sq ft
e Tons

e Pounds, lbs, #

e Linear feet, If

e Square, sq

e Foot board measure, fbom
e Gallons, gal

This is NOT all the units used in construction estimating.

Many estimators use the Master Format by the Construction Specifications Institute.
MasterFormat™ is the specifications-writing standard for most commercial building
design and construction projects in North America. It lists titles and section
numbers for organizing data about construction requirements, products, and
activities. By standardizing such information, MasterFormat facilitates
communication among architects, specifiers, contractors and suppliers, which helps
them meet building owners’ requirements, timelines and budgets.
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Earthworkl13a

Let’s get started estimating. We have to excavate a ditch for the footing of a
building. The ditch is 4’ wide at the bottom and 8’ wide at the top. That means the
average width is 6 feet. The side slope is 1:1 and the ditch is 2’ deep. The volume
of the ditch would be the cross-sectional area times the linear feet of ditch. If the
area is in square feet and the length is in linear feet, then the volume will be in
cubic feet. To convert cubic feet to cubic yards, you divide by 27.

B B = D E F G H I J K
T
Cost Comments/ Sub
8 Code Description Calculations Total |Quantity| Unit
g L(ft) |W(ft)|Na. [Total

Continuous footing Footing base extends &" past

foundation wall

12 Short side 41 2 2 g2
13 Long =ide 79 2 2 158
14 Interior wall 79 2 1 79
15 TCTAL LENGTH CONTINUOUS FOOTING 319
16
17 Lzzume depth excavation = 2°'
18 Azzume =lope 1:1
19
20 Width at bottom
footing + 2' = 4
Width at top
width at bottom + (depth * =slope) 8
Averge width = &

D(ft) |W(fc) |L(fr)| £t
2 6| 319| 3828 142|cu yd

LG RaRa R R R R R R R
O W m =] ;s W R

The values in orange are input and the values in yellow are calculated. A cell
address is defined by it column first and then the row number, like C7. In cell G12,
the equation looks like this, =D12*F12. All equations must start with = or +. The *,
is the arithmetic operator for multiplication. We are multiplying the value in cell
D12 by value in cell F12. The equation in G15 is =SUM(G12:G14). The SUM is a
built-in function. G12:G14, represents a range of cells from G12 to G14, including
G13. We use a colon for adjacent cells and a comma for none adjacent cells in a
range. The equation in J29 is =G29/27. This is where we convert cubic feet to cubic
yards. The /, is the arithmetic operator for division. Arithmetic operators have an
order of precedence:

Parentheses, ()
Exponentiation, ™
Multiplication and division, *, /
Addition and subtraction, +, -
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Excel will do parentheses first and addition and subtraction last. If operators have
the same order of precedence, then it does them left to right.

Earthwork14a

In our next worksheet, we are to excavate 6 inches of top soil from the building,
sidewalks and parking lots. After the construction is completed for the building,
sidewalks and parking lots, we will backfill with the top soil that we removed. Some
will be left over so it will have to be removed from the project.

B C D E F G H I J K b
Comments/ Sub

g8 Description Calculations Total |guantity| Unit
9 Aszsume 6" depth Li{ft)|W(ft) Area sf
10 Top Soil Removed
11 Bldg 30 50 4500 83|cu wd
12 Front sidewalk 37.5 20 750 14|cu wd
13 Side =sidewalk 25 1 25 Olcu wd
14 Parking lot 89 74 6586 122 |cu vd
15 Front parking lot 30 15 450 Bleu yd
16 Back parking lot 30| 11.5 345 &6(cu vd
17
8 Total removed 12656 234(cu wvd
19
20 Top Soil Replaced
21 Bldg 20 40 3200 S9|cu wd
22 Front side walk 53.5 10 535 10|cu wd
23 S5ide sidewalk 15 11 165 Glcu yd
24 Parking lot 79 64 5056 94|cu yd
25 Front Parking lot 20 20 400 Tleu yd
26 Back parking lot 11.5 20 230 4lcu yd
27
28 Total replaced 3070 5T|cu wd
29
30 Area stripped 12656
31 Area replaced 3070
32 Volume to be removed 9586 178(cu wd

In cell H11, we calculate the area by =D11*E11. Since the length and width are in
feet, the area will be in square feet. In cell J11, we calculate the volume by
=H11*0.5/27. We multiplied by 0.5 feet, (6 inches), and divided by 27 to get it into
cubic yards. Rows 18 and 28 are calculated by using the SUM function, like
=SUM(H11:H16). In cell J32, it shows there will be 178 cubic yards that will have to
be removed from the project. This will add to the cost of the project because of the
labor, equipment and haul distance to remove the soil from the project.

Note: The lines were created with the border command. It is easy to create the
form you need in Excel. You just select the cells and apply the type of border from
a list of borders. The colored cells were created with the fill color command.



Pavingl15a

In this worksheet, we are to calculate the tons of asphalt and base material. First
we have to calculate the area in square feet. The asphalt is 5 inches thick and is
32.5 tons / 1000 square feet. The base material is 8 inches thick and is 36.8 tons /

1000 square feet.

ey B C D E F G H I K

T
Cost Comments/ Sub

8 Code Description Calculations Total [(Quantity| Unit
g L{ft)|W{ft) Lrea =.f.
10 Parking lot
11 Front parking lot 20 20 400
12 Rear parking lot 200 115 230
13 Parking lot 79 60 4740
14 5370
15
16
17 Lsphalt 5" is 32.5 tons/1000 BT 175|cons
18
19 Subgrade 8" is 36.8 tons/1000 BT 198 |cons
20
21
22
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