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6.9 Extended Network Techniques to Come Closer to Reality )

@ 6-6

Demonstrate under-
standing and application
of lags in compressing
projects or constraining
the start or finish of an
activity.

The method for showing relationships among activities in the last section is called the
finish-to-start relationship because it assumes all immediate preceding connected
activities must be completed before the next activity can begin. In an effort to come
closer to the realities of projects, some useful extensions have been added. The use of
laddering was the first obvious extension practitioners found very useful.

Laddering

The assumption that all immediate preceding activities must be 100 percent complete
is too restrictive for some situations found in practice. This restriction occurs most
frequently when one activity overlaps the start of another and has a long duration.
Under the standard finish-to-start relationship, when an activity has a long duration
and will delay the start of an activity immediately following it, the activity can be bro-
ken into segments and the network drawn using a laddering approach so the following
activity can begin sooner and not delay the work. This segmenting of the larger activity
gives the appearance of steps on a ladder on the network, thus the name. The classic
example used in many texts and articles is laying pipe, because it is easy to visualize.
The trench must be dug, pipe laid, and the trench refilled. If the pipeline is one mile
long, it is not necessary to dig one mile of trench before the laying of pipe can begin or
to lay one mile of pipe before refill can begin. Figure 6.12 shows how these overlap-
ping activities might appear in an AON network using the standard finish-to-start
approach.
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FIGURE 6.12
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Use of Lags to Reduce Schedule Detail and Project Duration

The use of lags has been developed to offer greater flexibility in network construction.
A lag is the minimum amount of time a dependent activity must be delayed to begin or
end. The use of lags in project networks occurs for two primary reasons:

1. When activities of long duration delay the start or finish of successor activities, the
network designer normally breaks the activity into smaller activities to avoid the
long delay of the successor activity. Use of lags can avoid such delays and reduce
network detail.

2. Lags can be used to constrain the start and finish of an activity.

The most commonly used relationship extensions are start-to-start, finish-to-finish, and
combinations of these two. These relationship patterns are discussed in this section.

Finish-to-Start Relationship
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The most commonly used relationship extensions are start-to-start, finish-to-finish, and
combinations of these two. These relationship patterns are discussed in this section.

Finish-to-Start Relationship

The finish-to-start relationship represents the typical, generic network style used in the
early part of the chapter. However, there are situations in which the next activity in a
sequence must be delayed even when the preceding activity is complete. For example,
removing concrete forms cannot begin until the poured cement has cured for two time
units. Figure 6.13 shows this lag relationship for AON networks. Finish-to-start lags are
frequently used when ordering materials. For example, it may take 1 day to place orders
but take 19 days to receive the goods. The use of finish-to-start allows the activity dura-
tion to be only 1 day and the lag 19 days. This approach ensures the activity cost is tied
to placing the order only rather than charging the activity for 20 days of work. This same
finish-to-start lag relationship is useful to depict transportation, legal, and mail lags.
The use of finish-to-start lags should be carefully checked to ensure their validity. Con-
servative project managers or those responsible for completion of activities have been
known to use lags as a means of building in a “slush” factor to reduce the risk of being
late. A simple rule to follow is that the use of finish-to-start lags must be justified and
approved by someone responsible for a large section of the project. The legitimacy of lags
is not usually difficult to discern. The legitimate use of the additional relationship shown
can greatly enhance the network by more closely representing the realities of the project.

Start-to-Start Relationship

An alternative to segmenting the activities as we did earlier is to use a start-to-start
relationship. Typical start-to-start relationships are shown in Figure 6.14. Figure 6.14A
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tion to be only 1 day and the lag 19 days. This approach ensures the activity cost is tied
to placing the order only rather than charging the activity for 20 days of work. This same
finish-to-start lag relationship is useful to depict transportation, legal, and mail lags.
The use of finish-to-start lags should be carefully checked to ensure their validity. Con-
servative project managers or those responsible for completion of activities have been
known to use lags as a means of building in a “slush” factor to reduce the risk of being
late. A simple rule to follow is that the use of finish-to-start lags must be justified and
approved by someone responsible for a large section of the project. The legitimacy of lags
is not usually difficult to discern. The legitimate use of the additional relationship shown
can greatly enhance the network by more closely representing the realities of the project.
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Start-to-Start Relationship

An alternative to segmenting the activities as we did earlier is to use a start-to-start
relationship. Typical start-to-start relationships are shown in Figure 6.14. Figure 6.14A

FIGURE 613 Lag 19
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