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Project Management
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What is a Project?
• Project

– unique, one-time operational 
activity or effort

• Examples
– constructing houses, factories, 

shopping malls, athletic stadiums 
or arenas

– developing military weapons 
systems, aircrafts, new ships

– launching satellite systems
– constructing oil pipelines
– developing and implementing new 

computer systems
– planning concert, football games, 

or basketball tournaments
– introducing new products into  

market

• Objective
• Scope
• Contract requirements
• Schedules
• Resources
• Personnel
• Control
• Risk and problem analysis



4

Project Scheduling

• Steps
– Define activities
– Sequence activities
– Estimate time
– Develop schedule

• Techniques
– Gantt chart
– CPM
– PERT
– Microsoft Project
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Gantt Chart

• Graph or bar chart with a bar for each 
project activity that shows  passage of time

• Provides visual display of project schedule
• Slack

– amount of time an activity can be delayed 
without delaying the project



6

| | | | |
Activity

Design house 
and obtain 
financing

Lay 
foundation

Order and 
receive 
materials

Build house

Select paint

Select carpet

Finish work

0 2 4 6 8 10
Month

Month
1 3 5 7 9

Example of Gantt Chart
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CPM/PERT
• Critical Path Method (CPM)

– DuPont & Remington-Rand (1956)
– Deterministic task times
– Activity-on-node network construction

• Project Evaluation and Review Technique 
(PERT)
– US Navy, Booz, Allen & Hamilton
– Multiple task time estimates
– Activity-on-arrow network  construction
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Project Network
• Activity-on-node (AON)

– nodes represent activities, 
and arrows show 
precedence relationships

• Activity-on-arrow (AOA)
– arrows represent activities 

and nodes are events for 
points in time

• Event
– completion or beginning of 

an activity in a project

1 32

Branch

Node
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AOA Project Network for a House

3
2 0

1
3

1 1
11 2 4 6 7

3

5

Lay 
foundation

Design house 
and obtain 
financing

Order and 
receive 
materials

Dummy

Finish 
work

Select 
carpet

Select 
paint

Build 
house
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Concurrent Activities

2 3

Lay foundation

Order material

(a) Incorrect precedence 
relationship

(b) Correct  precedence 
relationship

3

42

DummyLay 
foundation

Order material

1

2 0
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AON Network for House Project

1
3

2
2

4
3

3
1 5

1

6
1

7
1Start

Design house 
and obtain 
financing

Order and receive 
materials Select paint

Select carpet

Lay foundations Build house

Finish work
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1
3

2
2

4
3

3
1 5

1

6
1

7
1Start

Critical Path

• Critical path
– Longest path 

through a network
– Minimum project 

completion time

A: 1-2-4-7
3 + 2 + 3 + 1 = 9 months 

B: 1-2-5-6-7
3 + 2 + 1 + 1 + 1 = 8 months

C: 1-3-4-7
3 + 1 + 3 + 1 = 8 months

D: 1-3-5-6-7
3 + 1 + 1 + 1 + 1 = 7 months
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Activity Start Times

1
3

2
2

4
3

3
1 5

1

6
1

7
1Start

Start at 3 months
Start at 6 months

Start at 5 months

Finish at 9 months

Finish
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Mode Configuration

1 0 3

3 0 3

Activity number

Activity duration

Earliest start

Latest start

Earliest finish

Latest finish
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Forward Pass
• Start at the beginning of CPM/PERT network to 

determine the earliest activity times
• Earliest Start Time (ES)

– earliest time an activity can start 
– ES = maximum EF of immediate predecessors

• Earliest finish time (EF)
– earliest time an activity can finish
– earliest start time plus  activity time

EF= ES + t
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Earliest Activity Start and 
Finish Times

1 0 3

3

2 3 5

2

3 3 4

1 5 5 6

1

4 5 8

3

6 6 7

1

7 8 9

1

Start

Design house 
and obtain 
financing

Select paint

Lay foundations

Select carpet

Build house

Finish work

Order and receive 
materials
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Backward Pass
• Determines latest activity times by starting at the end 

of CPM/PERT network and working backward
• Latest Start Time (LS)

– Latest time an activity can start without delaying critical path 
time 

LS= LF - t
• Latest finish time (LF)

– latest time an activity can be completed without delaying 
critical path time

– LF = minimum LS of immediate predecessors
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Latest Activity Start and Finish 
Times

1 0 3

3 0 3

2 3 5

2 3 5

3 3 4

1 4 5 5 5 6

1 6 7

4 5 8

3 5 8

6 6 7

1 7 8

7 8 9

1 8 9

Start

Design house 
and obtain 
financing

Select pain

Lay foundations

Select carpet

Build house

Finish work

Order and receive 
materials
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* Critical Path

09988*7
178676
167565
08855*4
145343
05533*2
03300*1

Slack SEFLFESLSActivity

Activity Slack



Total Slack vs Free Slack
• Total slack is the time a job could be postponed without 

delaying the project schedule. 

• Total slack = LS – ES = LF – EF 

• Free slack is the time a task could be postponed without 
affecting the early start of any job following it. 

• Free slack = the earliest ES of all tasks immediately 
following this one – EF 

• If the total slack is greater than the free slack, then 
subsequent activities must have some slack in them.

20
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Probabilistic Time Estimates
• Beta distribution

– a probability distribution traditionally used in 
CPM/PERT

a = optimistic estimate
m = most likely time estimate
b = pessimistic time estimate

where

Mean (expected time): t =
a + 4m + b

6

Variance: σ 2 =
b - a

6

2
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Project Network with Probabilistic Time 
Estimates: Example

Start Finish2
3,6,9

3
1,3,5

1
6,8,10

5
2,3,4

6
3,4,5

4
2,4,12

7
2,2,2

8
3,7,11

9
2,4,6

10
1,4,7

11
1,10,13

Equipment 
installation

System 
development

Position 
recruiting

Equipment testing 
and modification

Manual 
testing

Job Training

Orientation

System 
training

System 
testing

Final 
debugging

System 
changeover
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Activity Time Estimates

1  6 8 10 8 0.44
2 3 6 9 6 1.00
3 1 3 5 3 0.44
4 2 4 12 5 2.78
5 2 3 4 3 0.11
6 3 4 5 4 0.11
7 2 2 2 2 0.00
8 3 7 11 7 1.78
9 2 4 6 4 0.44

10 1 4 7 4 1.00
11 1 10 13 9 4.00

TIME ESTIMATES (WKS) MEAN TIME VARIANCE

ACTIVITY a m b t σ2
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Activity Early, Late Times, and Slack

ACTIVITY t σ2 ES EF LS LF S

1 8 0.44 0 8 1 9 1
2 6 1.00 0 6 0 6 0
3 3 0.44 0 3 2 5 2
4 5 2.78 8 13 16 21 8
5 3 0.11 6 9 6 9 0
6 4 0.11 3 7 5 9 2
7 2 0.00 3 5 14 16 11
8 7 1.78 9 16 9 16 0
9 4 0.44 9 13 12 16 3

10 4 1.00 13 17 21 25 8
11 9 4.00 16 25 16 25 0
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Earliest, Latest, and Slack

Start Finish

1 0 8

8 1 9

3 0 3

3 2 5

4 8 13

5 16 21

6 3 7

4 5 9

7 3 5

2 14 16

9 9 13

4 12 16

10 13 17

4 21 25
2 0 6

6 0 6 5 6 9

3 6 9

8 9 16

7 9 16

11 16 25

9 16 25

Critical Path={2,5,8,11} =25

σ2 = σ2
2 + σ5

2 + σ8
2 + σ11

2

σ2 = 1.00 + 0.11 + 1.78 + 4.00

= 6.89 weeks
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Probabilistic Network Analysis

Determine probability that project is 
completed within specified time

where
μ = tp = project mean time
σ = project standard deviation
x = proposed project time
Z = number of standard deviations x

is from mean

Z =
x - μ

σ
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Normal Distribution Of Project Time

μ = tp Timex

Zσ

Probability
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Southern Textile Example

What is the probability that the project is completed 
within 30 weeks?

σ 2 = 6.89 weeks

σ =     6.89

σ = 2.62 weeks

Z =

=

= 1.91

x - μ
σ

30 - 25
2.62

From Table a Z score of 1.91 corresponds to a probability of  0.9719

μ = 25 Time (weeks)x = 30

P(x ≤ 30 weeks)
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Southern Textile Example

μ = 25 Time 
(weeks)

x = 22

P(x ≤ 22 weeks)

What is the probability that the project is completed 
within 22 weeks?

σ 2 = 6.89 weeks

σ =     6.89

σ = 2.62 weeks

Z =

=

= -1.14

x - μ
σ

22 - 25
2.62

From Table a Z score of -1.14 corresponds to a probability of 0.1271
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Project Crashing
• Crashing

– reducing project time by expending additional 
resources

• Crash time
– an amount of time an activity is reduced

• Crash cost
– cost of reducing activity time

• Goal
– reduce project duration at minimum cost



Excavation

Problem 1

Fill Volume

Using grid  shown in figure 3, please determine the fill quantity for 
Grid 13 ( F2‐G2‐F3‐G3 grid ). Use figures 1 and 2 for site elevation 

information. 

cf of fill = Sum of fill at intersections x  area

Number of intersections

36



Figure 1 Sample site plan 37



Figure 2  Site Plan Divided in 50 ‘ Square Grid with Elevations 38



Figure 3 ‐‐ Excerpt from Figure 2

Proposed 
Elevation

Current 
Elevation

Cut Fill

39



Problem 1 (continued)                 Fill Volume
Using grid  shown on Figure 3 in slide 4, please determine the fill quantity for 
the F2‐G2‐F3‐G3 grid. Use figures 1 and 2 for site elevation information. 

cf of fill = Sum of fill at intersections x  area
Number of intersections

1.3’ + 1.5’ + .4’ + 1.8’ x  2,500 sf = 3,125 cf of fill
4

Point Planned
Elevation

Existing
Elevation

Fill (ft)

F2 104.9’ 103.6’ 1.3

G2 104.5’ 103.0’ 1.5

F3 104.0’ 103.6’ .4

G3 105.0’ 103.2’ 1.8

Figure 4 Data for grid 13
40



Figure 5 excerpt of grid 40

Problem 1  ‐‐‐ Cut Volume

Using the  information in grid 40 from figure 2,  please 
find the volume of fill in that grid.

41



The volume of a cut is determined in exactly the same way as fill. Using the  
information in table below which is known from using grid 40 from figure 2,  
please find the volume of fill in that grid.

.1’+ .8’ + 0’ + 0’ x  2,500 sf = 563 cf of cut
4

Point Planned
Elevation

Existing
Elevation

Cut (ft)

E6 104.0’ 104.1’ 0.1

F6 104.0’ 104.8’ 0.8

E7 103.6’ 103.6’ 0.0

F7 104.2’ 104.2’ 0.0

Figure 6 data for grid 40

Problem 1  (continued) ‐‐‐ Cut Volume

42



Figure 7 elevation information for  grid 10

Problem 2 ‐ cut and fill

Grid 10  from figure 2 is an example of a square that contains both cut and fill. 
Please use the elevation information given to find the volume of cut and fill in 
grid 10.
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Grid 10  from figure 7 is an example of a square that contains 
both cut and fill. Along line 2, somewhere between lines C and 
D, there is a point where there is no change in elevation. This 
point is found first by determining the total change in 
elevation and dividing that amount by the distance between 
the points; second, determine the change in elevation per foot 
of run.

Total change in elevation (C‐D) = .3’ + .7’ = 1.0’ change in 
elevation

Change in elevation per foot of run (C‐D) = 1.0’ / 50’ = .02’ per 
foot of run

Problem 2 (continued) ‐ cut and fill

Because the elevation change is .02 foot per foot of run, you can determine how many 
feet must be moved along that line until there has been a .3‐foot change in elevation.

.3’ / .02’ per foot of run = 15’

44



This means that as one moves from point C2 toward point D2 at 15 feet past 
point C2 there is the theoretical point of no change in elevation, or the 
transition point. Because the same thing occurs along line 3 between points 
C3 and D3, the same calculations are required.

Total change in elevation (C‐D) = .4’ + .3’ = .7’ change in elevation
Change in elevation per foot of run (C‐D) = .7’ / 50’ = .014 per foot of run

From this calculation the distance from point C3 to the point of no change in 
elevation can be found.

.4’ / .014’ per foot of run = 29’

Problem 2 (continued) ‐ cut and fill
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Figure 8 ‐‐‐ grid 10 layout

Problem 2 (continued) ‐
cut and fill
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Given this information, grid 10 can be divided into two distinct grids; one for cut and 
one for fill. Figure 8 details how the grid would be divided.

The next step is to determine the area of the cut and fill.  The most simple is to 
divide the areas into rectangles and/or triangles.

Fill area = 15’ x 50’ = 750 sf
Fill area = .5 x 14’ x 50’ = 350 sf

Total fill area = 750 sf + 350 sf = 1,100 sf

.3 + .4’ + 0’ + 0’ x 1,100 sf = 193 cf of fill
4      

Cut area = 2,500 sf – 1,100 sf = 1,400 sf

.3 + .7’ + 0’ + 0’ x 1,400 sf = 350 cf of cut
4

Problem 2 (continued) ‐ cut and fill
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Figure 9

Problem 3 – Top Soil Removal

48



Find the perimeter of the building shown in figure 9. Starting in the upper left 
corner of the building and proceeding clockwise:

85’ + 25’ + 15’ + 35’ + 30’ + 10’ + 30’ + 10’ + 40’ + 60’ = 340’

Find the building area of the building shown in figure 9

Basic area 100’ x 60’ 6,000 sf
Bottom recess 10’ x 30’ ‐ 300 sf
Top recess 15’ x 25’ ‐ 375 sf
Net building area 5,325 sf

Problem 3 (continued)
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Figure 10 topsoil quantity
50



In figure 10, the “footprint” of the building from  figure 9 has been 
enlarged by 5 feet  on each side to compensate for accuracy and slope. 
Assume that the topsoil to be removed is 9 inches thick.

Quantity of topsoil to be removed (cf) = 110’ x 70’ x .75’ = 5,775 cf
Or 5,775 cf / 27 cf per cy

Cy = 214 cy

Problem 3 (continued)

Please find the volume of topsoil to be removed for site development for 
the site shown in Figure 10. 
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Equipment selection for the removal of topsoil will probably be 
limited to either a bulldozer or front‐end loader. Assume that a 1 cy 
bucket front‐end loader is selected (see figures 10 and 12) and its 
production rate is estimated  to be an average of 24 cy per hour. 
Mobilization time is estimated at 2.5 hours, the operating cost per 
hour for the equipment is estimated at $22.80, and the cost for an 
operator is $29.95 per hour. Estimate the number of hours and the 
cost.

Problem  3 (continued)
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Figure 11 Equipment Capacity (cy per Hour)

Load and haul

Truck size Haul c.y.

6 c.y. 1 mile 12‐16

6 c.y. 2 miles 8‐12

12 c.y. 1 mile 18‐22

12 c.y. 2 miles 12‐14

Figure 12 Truck Haul (cy per Hour)

Problem  3 (continued)
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First, the total work hours required to complete the topsoil removal must be 
calculated. Divide the total cubic yards to be excavated by the rate of work done per 
hour, and add the mobilization time; the answer is the total hours for this phase of 
work.

214 cy                + 2.5 hours = 11.4 hours
24 cy per hour

The total number of hours is then multiplied by the cost of operating the equipment 
per hour, plus the cost of the crew for the period of time.

Equipment cost = $22.80 per hour x 11.4 hours = $260
Labor cost = $29.95 per work hour x 11.4 hours = $341

Problem 3 (continued)
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Figure 13 Angle of Repose

Material                                                 Angle
Wet                             Moist                          Dry

Gravel               15‐25                         20‐30                          24‐40
Clay                   15‐25                         25‐40                          40‐60
Sand                  20‐35 35‐50                          25‐40

Problem  4  - Basement Excavation
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Figure 14 Typical Excavation

Problem  4 ( continued)  - Basement Excavation
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Figure 15 Building Plan

Problem  4 ( continued)  - Basement Excavation

57



Figure 16 Basement Cross‐Section

Problem  4 ( continued)  - Basement Excavation
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Figure 17 Basement Cross‐Section

Problem  4 ( continued)  - Basement Excavation
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Determine the amount of general excavation required for the basement portion of the 
building shown in figure  15. To get information about this building, look at the 
building/wall sections.

1. From the building plan, the exterior dimensions of the basement are 26’1” by 
32’4”.

2. From the wall section, the footing projects out 1 foot from the foundation wall.
3. The workspace between the edge of the footing and the beginning of the 

excavation will be 1 foot in this example.
4. The elevation of the existing land, by checking the existing contour lines on the 

plot (site) plan, is found and noted. In this example the expected depth of the cut 
is 8 feet after a deduction for the topsoil that would have already been removed.

5. Check the soil borings. For this example a slope of 2:1 will be used (which means 
for every 2 feet of vertical depth an additional 1 foot of horizontal width is 
needed). Since the alternative is shoring or sheet piling on this project, the sloped 
excavation will be used.

6. The bottom elevation of the general excavation cut will be at the bottom of the 
gravel. Since this elevation is rarely given, it may have to be calculated. Generally, 
the drawings will give the elevation of the basement slab or bottom of the 
footing; the depth of cut is calculated from these:

Problem  4 ( continued)  - Basement Excavation
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Average Width of Cut:
2’0’ + 1’0” + 28’1” + 1’0” + 2’0” = 34’1”

Average Length of Cut:
2’0” + 1’0” + 34’4” + 1’0” + 2’0” = 40’4”

General Excavation:
General excavation (cy) = 34’1” x 40’4” x 8’
General excavation (cy) = 34.083’ x 40.33’ x 8’ = 10,997 cf

10,997 cf / 27 cf per cy = 407 cy

Required equipment: Backhoe with 1-cy bucket
Mobilization: 2 hours
Rate of work for backhoe: 55 cy per hour
Equipment cost: $28.75 per hour
Operator cost: $39.75 per hour

Problem  4 ( continued)  - Basement Excavation
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Equipment hours = 407 cy / 55 = 7.4 hours
Total hours = 7.4 equipment hours + 2 hours for mobilization 

= 9.4 hours
Equipment $ = 9.4 hours x $28.75 per hour = $270
Labor $ = 9.4 hours x $39.75 per hour = $373.65

If this were to be hauled off the site, assuming a 30% swell factor, it 
would take 76 loads using a 7 cy truck.

Required haul (cy) = 407 cy x 1.3 = 529 cy
Required loads = 529 cy / 7 cy per load = 76 loads

Problem  4 ( continued)  - Basement Excavation
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Figure 18 Continuous Footing Section

Problem  5  - Continuous Footing  Excavation
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Determining the amount of general excavation required for the continuous footings of 
the building shown in figure 15.  Figure 18 is a sketch of the continuous footing with 
dimensions. In this example, the slope is 1.5:1, which means that for every 1.5 feet of 
vertical rise there is 1 foot of horizontal run.

The simplest way to approximate the amount of cut is to multiply the average cut width 
times the perimeter of the building times the depth. From figure 9 in problem 4, the 
building perimeter is 340 feet. However, 32’4” of that perimeter was included in the 
basement wall (figure 15). Therefore, the linear distance of continuous footing is 307’8”.

General excavation (cf) = 7’10” x 307’8” x 4’
General excavation (cf) = 7.833’ x 307.67’ x 4’ = 9,640 cf
General excavation (cy) = 9,640 cf / 27 cf per cy = 357 cy

Problem  5 ( continued)  - Continuous Footing  Excavation
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Required equipment: Backhoe with .5 cy bucket
Mobilization: 2 hours
Rate of work for backhoe: 25 cy per hour
Equipment cost: $27.75 per hour
Operator cost: $39.75 per hour

Equipment hours = 357 cy / 25 = 14 hours
Total hours = 14 equipment hours + 2 hours for 

mobilization = 16 hours
Equipment $ = 16 hours x $27.75 per hour = $444
Labor $ = 16 hours x $39.75 per hour = $636.00

Problem  5 (continued)  - Continuous Footing  Excavation
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Figure 20 Backfill Section

Problem  6   - Backfilling the Basement Walls
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Figure 21 Backfill Section

Problem  6 (continued)  - Backfilling the Basement Walls
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Figure 22 Footing Backfill

Problem  6 (continued)  - Backfilling the Basement Walls
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Using the sketches in figures 20, 21, and 22,  the following volume calculations can be 
performed.

Building volume (cf) = 32’4” x 26’1” x 8’
Building volume (cf) = 32.33 x 26.083 x 8’ = 6,746 cf
Footing volume (cf) = 1’ x 1’ x 26’1” x 2
Footing volume (cf) = 1’ x 1’ x 26.083’ x 2 = 52 cf
Footing volume (cf) = 1’ x 1’ x 32’4” x 2
Footing volume (cf) = 1’ x 1’ x 32.33’ x 2 = 65 cf

From figure  15, the basement excavation is 11,024 cf
Backfill (cf) = 10,997 cf (General excavation) – 6,746 cf (Building volume)
‐52 cf – 65 cf (Footing volume)
Backfill = 4,134 cf
4,139 cf / 27 cf per cy = 153 cy

Problem  6 (continued)  - Backfilling the Basement Walls
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Equipment: Dozer (120 hp) at $26.85 per hour
Dozer work rate: 100 cy per hour (figure  11)
Operator: $38.30 per work hour
Laborer: $18.50 per work hour
Mobilization: 1.5 hours

Backfill time (hrs) = 153 cy / 100 cy per hour = 1.5 hours
Total hours = 1.5 work hours + 1.5 mobilization hours = 3 hours
Operator cost ($) = 3 hours x $38.30 per hour = $114.90
Laborer cost ($) = 3 hours x $18.50 per work hour = $55.50
Equipment cost ($) = 3 hours x $26.85 per hour = $80.55

Problem  6 (continued)  - Backfilling the Basement Walls
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Figure 23 Continuous Footing Backfill

Problem  7  - Backfilling the  Foundation  Walls
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There are two ways in which the quantity of backfill can be 
determined. Both will yield virtually the same answer. The first is to 
subtract the area of the footing from the area backfill and multiply 
that number by the length of the footing. Figure  23 is a sketch of the 
backfill requirements. 

Volume of footing (cf) = 3’2” x 1’ x 307’8”
Volume of footing (cf) = 3.167’ x 1’ x 307.67’ = 974 cf
Volume in foundation wall (cf) = 3’ x 1’2” x 307’8”
Volume in foundation wall (cf) = 3’ x 1.167’ x 307.67’ = 1,077 cf
Volume in continuous footing (cf) = 874 cf + 1,077 cf = 2.051 cf
Volume of backfill = 9,640 cf – 2,051 cf = 7,589 cf

Problem  7 (continued) - Backfilling the  Foundation  Walls
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Figure 24 Alternate Backfill Method

Problem  7 (continued) - Backfilling the  Foundation  Walls

Fill area (sf) = (5.34 sf + 4 sf + 3 sf) x 2 = 24.68 sf
24.68 sf x 307.67’ = 7,593 cf

Alternate Solution
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Figure 25 Parking lot

Problem 8  - Material  Takeoff
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Figure 26 Parking lot section

Problem 8 (continued) - Material  Takeoff
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Determine the quantity of asphalt and subgrade material required for the parking lot 
in the commercial building. Figure 25 is an excerpt of the parking lot while figure  26 
is a cross section. Assume that the asphalt required is 3 inches thick and the 
subgrade is 6 inches thick.

Area 1 = 23.5’ x 102.5’ = 2,409 sf
Area 2 = 20.5’ x 98.0’ = 2,009 sf
Area 3 = 15.5’ x 23.5’ = 364 sf
Area 4 = ((53.0 + 23.5) x 14.5’) / 2 = 555 sf
Total area = 5,337 sf

Asphalt = 19.5 tons per 1,000 sf 3” thick x 5.3 thousand sf
Asphalt  = 104 tons of asphalt

Subgrade material = 31.5 tons per 1,000 sf 6” thick x 5.3 thousand sf
Subgrade Material = 167 tons

Problem 8 (continued) - Material  Take off  Solution
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Figure 27 Building floor plan 77



Figure 28 Wall section

Window  openings  =  3 ft by 7 ft
Door openings = 3 ft by 7 ft
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Determine the quantity of concrete block required for the west wall 
of the small commercial building shown in Figures 27 and  28. 

Wall height for concrete block = 16’2” – 10” = 15’4”
West wall length = 60’0” – 9” (both end brick ledge) = 59’3”
Gross wall area (sf) = 15’4” x 59’3”
Gross wall area (sf) = 15.33’ x 59.25’ = 908 sf

Problem 9 - Material Takeoff
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Openings
Windows 4 @ 3’ x 7’ = 84 sf
Doors 1 @ 3’ x 7’ = 21 sf
Area of openings = 84 sf + 21 sf = 105 sf
Net west wall area = 908 – 84 – 21 = 803 sf
Using an 8” x 8” x 16” block = 1.125 blocks per sf
803 sf x 1.125 blocks per sf = 903 blocks
Waste @ 6% ‐ use 958 blocks

Problem 9 (continued)  - Material Takeoff
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Header / Lintel Blocks
Top course = 59’3” / 16” = 45 blocks
Windows / doors = 4 per opening
5 openings = 20 blocks
Plain block = 958 – 45 – 20 = 893 blocks
For west wall purchase
893 – 8 x 8 x 16 blocks
65 header blocks

Problem 9 (continued) - Material Takeoff
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Figure 29 Work hours required for concrete masonry 82



From figure 29 the work hours can be determined.

Using 6 mason work hours per 100 sf and 8 labor work hours per 100 sf
8.03 hundred sf x 6 = 48 mason work hours
8.03 hundred sf x 8 = 64 laborer work hours

Assuming a bare labor rate of $29.25 for masons and $18.00 for laborers per work 
hour, the bare labor costs can be determined.

Mason labor cost = 48 work hours x $29.25 per work hour = $1404.00

Laborer labor cost = 64 work hours x $18.00 per work hour = $1152.00

Total labor cost = $1404 + $1152 = $2556

Problem 9 (continued) - Material Takeoff
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Please estimate the linear footage of reinforcing bars needed for the slab shown in 
figure 30. The bar spacing is 12 inches in both directions. The quantity of long and short 
bars needs to be determined. Figure 30 is an example of how the slab can be divided 
into unique areas so the quantity of reinforcing bars can be determined. Using area A as 
an example, the long bars will be (39’0” – 2”) 38’10” and the short bars would be
(25’4” – 2”) 25’2”.

Long bar spaces = 25’4” / 12”
Long bar spaces = 25.33’ / 1’ – use 26 spaces
Add 1 to convert to bar count – use 27 bars
Short bar spaces = 39’0” / 12”
Short bar spaces = 39’ / 1’ = 39 spaces
Add 1 to convert to bar count – use 40 bars
Total length of long bars (lf) = 38’10” x 27 bars
Total length of long bars (lf) = 38.833’ x 27 bars = 1,049 lf
Total length of short bars (lf) = 1,049 lf + 1,007 lf = 2,056 lf
Total weight of bars (pounds) = 2,056 lf x .376 pounds per square foot
Total weight = 773 pounds
Add 10% for lap and waste – use 850 pounds

Problem 10 - Reinforcing Bars
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Figure 30 Reinforcing steel layout

Problem 10 - Reinforcing Bars
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Thank you 
and 

Good Luck!
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