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Activities B, C, and D are all successor activities to A, so the ES for each is 4 as the figure shows. 
We add their respective duration times to determine their early finish times and then make the early 
finish times from preceding tasks the early start times for succeeding tasks.

When we get to activity H, we find that this task is a merge point for activities E and F. We must 
apply the third decision rule in this case, and use the higher early finish time of the two activities, 
which in this case is 12 days. So, we use 12 as the early start time for activity H. Once the full forward 
pass calculations are completed through activity J, it becomes clear that the completion time for the 
total project is 18 days.

We next perform a backward pass on the network to ascertain the project’s critical path and the 
total slack time for each activity. As Figure 3.14 shows, the backward pass starts at the end of the proj-
ect (activity J) and works its way to the left toward the first node in the network. As with the forward 
pass, we follow three decision rules:

1.	 Subtract the activity times (LF – Dur = LS) along each path as we move through the network.
2.	 Carry back the LS time to the activity nodes immediately preceding the successor node. The LS

becomes the LF of the next node unless the preceding node is a burst point, that is, a node with
two or more immediate successors that have tasks flowing out of it.

3.	 In the case of a burst point, the smallest succeeding LS becomes the LF for that node.

Backward passes start at the end node (activity J), as shown in Figure 3.14. Subtracting the duration 
from the late finish time, shown in the lower right-hand corner of each node, gives us the late start 
time, shown in the lower left-hand corner. This late start time is then transferred to the next nodes in 
the network. Notice that in this example, activity E would be considered a burst point because activi-
ties G and H emerge from it. By using decision rule 3, we would make the smallest late start time from 
these activities the late finish time for activity E. Because both activities G and H have 12 days as their 
late start times, we use 12 as the late finish time for activity E.

Once we have completed the backward pass, we can 
determine the slack time, or float, for each activity as 
well as for each path through the network. Recall that 
the slack tells us the amount of time an activity can be 
delayed without delaying the overall project. The slack 
time, which is shown in italics in the node, is found by 
using one of two equations: LF – EF = Slack or LS – ES 
= Slack.

To illustrate the implications of slack, suppose that 
activity C is delayed and cannot start until 3 days after the 
original schedule. What are the implications of this delay 
on the overall project? None. Because there are 4 days of 
slack for activity C, a delay of 3 days will not affect the 
overall length of the project or delay its completion.

One other important point to remember about activ-
ity slack is that it is determined as a result of performing 

FIGURE 3.13: Network Diagram With Completed 
Forward Pass Calculations
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Forward pass: the 
process of fully labeling 
the activity nodes in a 
network to determine 
the earliest times each 
activity can begin and 
the earliest it can be 
completed

Backward pass: 
the process of labeling 
the activity nodes in a 
network to determine the 
project’s critical path and 
the total slack time for 
each activity

FIGURE 3.12: Network Diagram for the Site Preparation 
Project
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FIGURE 3.14: Project Network With Fully Labeled Nodes
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The Critical Path


