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C CRASH TIMES

Using strictly the CPM approach, project managers
can consider the cost of speeding up, or crashing,
certain phases of a project. In order to accomplish
this, it is necessary to calculate a crashing cost per
unit time as well as the normal expected time for
each activity.

CPM charts, which are closely related to PERT
charts, allow visual representation of the effects of
(, crashing. There are these requirements:

" For a CPM chart, the emphasis is on activities,
not events. Therefore, the PERT chart should be
redrawn with each circle representing an activity
rather than an event.

= In CPM, both time and cost of each activity are
considered.

= Only those activities on the critical path are
considered, starting with the activities for which
the crashing cost per unit time is the lowest.
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FIGURE 12-14. CPM network.

@mws a CPM network with the corresponding crash time for

all activities Doth on and off the critical path. The activities are represented by
circles and include an activity identification number and the estimated time. The
costs expressed in the figure are usually direct costs only.

To determine crashing costs we begin with the lowest weekly crashing cost,
activity A, at $2,000 per week. Although activity C has a lower crashing cost, it is
not on the critical path. Only critical path activities are considered for crashing.
Activity A will be the first to be crashed for a maximum of two weeks at $2,000
per week. The next activity to be considered would be F at $3,000 per week for a
maximum of three weeks. These crashing costs are additional expenses above the
normal estimates.

A word of caution concerning the selection and order of the activities that are
to crash: There is a good possibility that as each activity is crashed, a new critical
path will be developed. This new path may or may not include those elements that
were bypassed because they were not on the original critical path.

Returning to Figure 12-14 (and assuming that no new critical paths are
developed), activities A, F, E, and B would be crashed in that order. The crashing
cost would then be an increase of $37,500 from the base of $120,000 to $157,500.

The corresponding time would then be reduced from twenty-three weeks to

fifteen weeks.
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FIGURE 12-15. CPM crashing costs.

- {This is'shown inC gy # illustrate how a trade-oTt BErveas™
time and cost can be obtained. Also showni 1n Figure 1215 is the increased cost
of crashing elements not on the critical path. Crashing these elements would

result in a cost increase of $7,500 without reducing the total project time. There is
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FIGURE 12-17. Determining project duration.

~~Since the direct and indirect costs are not H&¢&ssarily expressible as linear
functions, time—cost trade-off relationships are made by searching for the lowest

possible total cost (i.e., direct and indirect) that likewise satisfies the region of
feasible budgets. Thi i ixTigure 12°TT)
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FIGURE 12-18. CPM network with slack.

Like PERT, CPM also contains the concept of slack time, the maximum |
amount of time that a job may be delayed beyond its early start without delaying
the project completion timey; “Ff“ggwfe 12—l§>hows a typical representation of slack
time using a CPM chart. In 3 dition, the figure shows how target activity costs
can be identified. Figure 12-18 can be modified to include normal and crash
times as well as normal and crash costs. In this case, the cost box in the figure
would contain two numbers: the first number would be the normal cost, and the

second would be the crash cost, These numbers might also appear as running
totals.





