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Maximum Weeks Reduced is a crucial concept in project management, especially when it comes to
scheduling, time management, and cost control. Understanding how to interpret and utilize AON
(Activity on Node) network diagrams can significantly enhance project efficiency by identifying critical
activities, optimizing schedules, and controlling costs through crashing strategies. This article
provides a comprehensive overview of the AON network diagram focusing on activities B, E, and H,
their normal and crash times, associated costs, and how to determine the maximum weeks that can
be reduced without compromising project objectives.

Understanding AON Network Diagrams

What Is an AON Network Diagram?

An AON network diagram is a visual representation of a project's activities and their dependencies,
where each activity is depicted as a node (or box), and dependencies are represented by arrows. It
helps project managers visualize the sequence of activities, identify the critical path, and analyze task
durations and overlaps.

Components of an AON Diagram

- Nodes (Activities): Represent individual tasks or activities (e.g., B, E, H).

- Dependencies: Show the sequence and relationships between activities.

- Critical Path: The longest path through the network dictating the minimum project duration.
- Float or Slack: The amount of time an activity can be delayed without affecting the project
completion date.

Analyzing Activities: B, E, and H

Normal Time and Cost

Each activity has an estimated normal duration and cost, representing the baseline schedule and
expenditure under typical working conditions.

- Normal Time (weeks): The standard duration needed to complete the activity without acceleration.
- Normal Cost ($): The standard cost incurred during the normal time.



Crash Time and Cost

Crashing involves reducing the activity duration by allocating additional resources, which incurs
additional costs.

- Crash Time (weeks): The shortest possible duration achievable for the activity.
- Crash Cost ($): The increased cost associated with accelerating the activity.

Maximum Weeks Reduced

This indicates the maximum number of weeks the activity duration can be shortened through
crashing, considering resource constraints and project policies.

Details of Activities B, E, and H

| Activity | Normal Time (weeks) | Crash Time (weeks) | Normal Cost ($) | Crash Cost ($) | Maximum
Weeks Reduced |

I I | I | | I

| B|4|2|1000 | 1400 |

| E|5]3]1500]| 2100 |

|H|[3]1]800| 1200 |

Note: These values are typical examples; actual project data may vary.

Calculating Crash Costs and Decision-Making

Crash Cost Per Week

To determine which activities to crash, project managers often compute the crash cost per week:

\[
\text{Crash Cost Per Week} = \frac{\text{Crash Cost} - \text{Normal Cost}} {\text{Normal Time} -
\text{Crash Time}}

\]
Applying this formula:

- Activity B:

\[

\frac{1400 - 1000} {4 - 2} = \frac{400}{2} = 200
\]

- Activity E:

\[

\frac{2100 - 1500} {5 - 3} = \frac{600} {2} = 300
\]



- Activity H:

\[

\frac{1200 - 800}{3 - 1} = \frac{400}{2} = 200
\]

Activities with lower crash cost per week are more economical to crash first.

Prioritizing Activities for Crashing

Based on the crash cost per week:

- Activities B and H both have $200 per week.
- Activity E has $300 per week.

Typically, activities with the lowest crash cost per week are selected for crashing first, provided they
are on the critical path and resources permit.

Determining the Maximum Weeks Reduced

The maximum total weeks that can be reduced depends on the critical path and resource constraints.
For activities B, E, and H, the individual maximum reductions are:

- B: 2 weeks
- E: 2 weeks
- H: 2 weeks

However, the overall project reduction depends on how these activities are sequenced and whether
their crashing overlaps.

Critical Path and Its Impact

If activities B, E, and H are on the critical path, reducing their durations will directly shorten the
project duration. Conversely, if they are on non-critical paths, crashing them might not affect the
overall project timeline.

Strategies for Crashing Activities

Step-by-Step Approach

1. Identify the Critical Path: Use the AON diagram to find the sequence of activities with zero float.

2. Assess Crashing Potential: Determine the maximum reduction for each activity.

3. Calculate Crash Costs: Using crash cost per week, identify the most economical activities to crash.
4. Implement Crashing: Reduce activities starting from the lowest crash cost per week, ensuring
resource availability.



5. Update the Project Schedule: After each crash, reassess the critical path, as it may shift.

Considerations and Constraints

- Resource availability and limitations.

- Impact on quality and scope.

- Diminishing returns after reaching maximum crash time.
- Potential for increased costs and risks.

Practical Example: Applying Crashing to Activities B, E,
and H

Suppose the project manager aims to reduce the total project duration by 3 weeks. The process might
involve:

- Crashing activity B by 1 week at a cost of $200.

- Crashing activity H by 1 week at a cost of $200.

- Since both activities B and H are on the critical path, reducing their durations will impact the overall
project time.

Total cost for 2 weeks of crashing:

\[

(1 \text{ week for B} \times 200) + (1 \text{ week for H} \times 200) = 400
\]

Remaining 1-week reduction could be achieved by crashing activity E, but at a higher per-week cost
($300). Deciding whether to crash E depends on budget constraints.

Conclusion: Optimizing Project Duration and Cost

Effectively utilizing an AON network diagram with detailed activity data enables project managers to
make informed decisions about crashing activities like B, E, and H. By analyzing normal and crash
times, costs, and maximum reductions, they can develop strategies that minimize project duration
while controlling costs and resource use. The key is to identify the critical activities, prioritize crashing
based on cost-effectiveness, and continuously reassess the critical path after each change. This
systematic approach ensures that project objectives are met efficiently, balancing time savings with
budget constraints, ultimately leading to successful project completion.

Remember: Successful project crashing requires careful planning, continuous monitoring, and
flexibility to adapt to unforeseen challenges. Properly leveraging tools like the AON network diagram
empowers project teams to optimize schedules and achieve timely, cost-effective project delivery.



Frequently Asked Questions

What is an AON Network Diagram and how is it used in project
scheduling?

An AON (Activity on Node) Network Diagram visually represents project activities as nodes and their
dependencies as arrows, helping project managers plan, schedule, and analyze project timelines and
critical paths effectively.

How do Normal Time and Crash Time differ in project
management?

Normal Time refers to the standard duration required to complete an activity under normal conditions,
while Crash Time is the shortest possible duration achieved by allocating additional resources, often
at increased cost.

What does ‘Normal Cost' signify in the context of project
activities?

Normal Cost represents the budgeted amount required to complete an activity within its normal time
frame without any acceleration or crashing efforts.

How is the 'Maximum Weeks Reduced' relevant in crashing
activities?

Maximum Weeks Reduced indicates the maximum number of weeks an activity's duration can be
shortened through crashing, helping identify potential schedule compression opportunities.

Why is it important to balance crashing activities and cost in
project management?

Balancing crashing and cost is crucial because while crashing can shorten project duration, it often
increases costs; effective management ensures project completion within acceptable budgets and
timelines.

In the context of the AON network diagram, what role do
activities B, E, and H play?

Activities B, E, and H are specific tasks within the project network, each with defined normal and
crash times, costs, and possible schedule reductions, contributing to the overall project timeline.

How do you determine the critical path using activity times
and crashing options?

The critical path is identified by calculating the longest sequence of dependent activities considering



their normal durations; crashing options are then evaluated to shorten durations on this path to meet
project deadlines.

What factors should be considered when deciding the
maximum weeks to reduce for an activity?

Factors include technical feasibility, resource availability, increased costs, potential impacts on
quality, and the activity's crashability to ensure schedule reduction is practical and sustainable.

How does the AON diagram assist in cost and schedule
optimization when crashing activities?

The AON diagram provides a clear visualization of activity dependencies and durations, enabling
project managers to analyze trade-offs between crashing costs and schedule reductions to optimize
project delivery.

Additional Resources

AON Network Diagram: B E H Normal Time (weeks) (Crash Time (weeks) (Normal Cost ($)) Maximum
Weeks Reduced)

Understanding the intricacies of project scheduling is fundamental to effective project management.
Among various tools, the Activity on Node (AON) Network Diagram stands out as a powerful method
for visualizing project activities, their sequences, dependencies, and critical paths. When combined
with detailed data on activity durations, costs, and crash opportunities, the AON network becomes an
invaluable resource for optimizing project timelines and controlling costs.

This comprehensive review delves into the core components of an AON network diagram, specifically
focusing on activities B, E, and H, and explores concepts such as normal time, crash time, normal
costs, and maximum weeks reduced. We will analyze each aspect meticulously, providing insights
into how project managers can leverage this information to make informed decisions.

Understanding the AON Network Diagram

The Activity on Node (AON) network diagram is a graphical representation where nodes (or boxes)
denote activities, and arrows illustrate dependencies between activities. Its primary purpose is to map
out the sequence of project tasks, identify the critical path, and facilitate schedule optimization.

Key features of AON diagrams include:

- Activities as nodes: Each node contains information about activity duration, costs, and other relevant
data.

- Dependencies as arrows: Show the logical sequence, such as which activity must precede or follow
another.

- Critical Path Identification: The longest sequence of dependent activities determining the minimum



project duration.
- Flexibility for analysis: Allows for crash analysis, float calculation, and resource allocation.

Focus on Activities B, E, and H

In most project schedules, activities are labeled alphabetically or numerically. Here, particular
attention is given to activities B, E, and H, which may be part of critical or near-critical paths, and
their data is crucial for decision-making.

Activity B

- Normal Time: The estimated duration under normal resource allocation, typically measured in
weeks.

- Crash Time: The shortest possible duration achievable through additional resources or expedited
work.

- Normal Cost: The cost associated with completing the activity within its normal time.

- Crash Cost: The increased cost incurred when reducing the activity duration to its crash time.

- Maximum Weeks Reduced: The maximum number of weeks that can be compressed or shortened
from the normal duration.

Activity E
Similarly characterized by its normal and crash times, costs, and the potential for schedule
compression.

Activity H
- Often a critical activity or part of the critical chain; understanding its crash potential is vital for
overall project acceleration.

Normal Time and Crash Time: Definitions and
Significance

Normal Time (Weeks):

This is the estimated duration for an activity when resources are allocated as per standard project
plans without any acceleration efforts. It reflects the most economical and resource-efficient schedule
under typical conditions.

Crash Time (Weeks):

The minimum possible duration for completing an activity, achieved by allocating additional
resources, working overtime, or employing expedited methods. Crashing incurs additional costs but
can significantly reduce project duration.

Significance in Project Scheduling:
- Determining the critical path relies heavily on understanding normal durations.



- Crash time offers opportunities for schedule compression but must be balanced against cost
implications.

- Knowing the difference between normal and crash times helps in evaluating trade-offs during
schedule optimization.

Normal Cost and Crash Cost: Financial Implications

Normal Cost ($):
The baseline expense associated with completing an activity within its normal duration. This includes
labor, materials, overheads, and other direct costs.

Crash Cost ($):
The additional expenditure required to shorten the activity duration to its crash time. This often
involves paying overtime wages, expedited shipping, or hiring additional resources.

Cost-Duration Trade-off:

- The goal is to identify activities where crashing yields the most schedule compression at the lowest
additional cost.

- The cost slope (cost per week reduced) is a crucial metric for evaluating crash options.

Maximum Weeks Reduced: Opportunities for Schedule
Compression

This metric indicates the maximum feasible reduction in an activity's duration through crashing. It is
constrained by:

- Technical feasibility

- Resource availability

- Cost considerations

- Overall project constraints

Understanding this maximum reduction helps project managers prioritize activities for crashing and
develop effective crashing strategies.

Analyzing Activities B, E, and H in Detail

Let's explore each activity's data and implications for project scheduling and crashing strategies.

Activity B



- Normal Duration: Typically, say, 4 weeks.
- Crash Duration: For example, 2 weeks.

- Normal Cost: $10,000.

- Crash Cost: $15,000.

- Maximum Weeks Reduced: 2 weeks.

Analysis:

- Crashing Activity B reduces its duration by 50%, which may significantly impact the overall project
timeline if B lies on the critical path.

- The additional cost of $5,000 for crashing needs to be justified by the schedule benefits.

- The cost slope: $5,000 / 2 weeks = $2,500 per week reduced.

Activity E

- Normal Duration: 5 weeks.

- Crash Duration: 3 weeks.

- Normal Cost: $12,000.

- Crash Cost: $17,000.

- Maximum Weeks Reduced: 2 weeks.

Analysis:

- Similar to activity B, crashing activity E saves 2 weeks at an additional cost of $5,000.

- Consider if activity E is critical; if not, crashing might not be justified unless it reduces overall project
duration.

Activity H

- Normal Duration: 3 weeks.

- Crash Duration: 2 weeks.

- Normal Cost: $8,000.

- Crash Cost: $10,000.

- Maximum Weeks Reduced: 1 week.

Analysis:
- Crashing activity H reduces the schedule by 1 week with a $2,000 increase.
- As H may be on the critical path, crashing it can be beneficial for overall project duration.

Integrating Data into the AON Network Diagram

To optimize project schedules, the following steps are essential:

1. Construct the Full Network Diagram:
- Map all activities, including B, E, H, and their dependencies.
- I[dentify the critical path based on normal durations.

2. Determine the Critical Path:
- The longest path from start to finish.
- Activities on this path directly influence project duration.



3. Identify Crashing Opportunities:
- Focus on activities with the lowest cost slope for schedule compression.
- Evaluate maximum weeks reducible without compromising quality or feasibility.

4. Calculate the Cost-Effectiveness of Crashing:
- Prioritize activities with the lowest additional cost per week of schedule reduction.

5. Implement Crashing Strategically:
- Start crashing activities with the lowest cost slope.
- Update the network diagram after each crash to reflect new durations and critical path changes.

6. Assess Overall Impact:
- Ensure that the total schedule reduction aligns with project goals.
- Balance the total additional cost against schedule benefits.

Practical Applications and Decision-Making Strategies

Scenario Analysis:

- Suppose the project deadline is 2 weeks earlier than the normal schedule.

- Crashing activities B and E can each reduce the schedule by 2 weeks, but at an additional total cost
of $10,000.

- Crashing activity H adds a marginal 1-week reduction at $2,000.

Decision-Making:
- Calculate the cost per week reduced:
- B: $2,500/week
- E: $2,500/week
- H: $2,000/week

- Since H offers the lowest cost per week, it should be prioritized unless it is not on the critical path.

Resource Allocation:

- Determine whether resources are available to crash activities simultaneously.

- Consider dependencies; activities that are not critical may be deferred or excluded from crashing
plans.

Risk Management:

- Crashing increases risks such as quality issues, resource burnout, or rework.
- A cost-benefit analysis should incorporate risk factors.

Conclusion: Leveraging the AON Network Diagram for



Effective Project Management

The integration of activity-specific data—normal time, crash time, costs, and maximum weeks
reduced—into an AON network diagram provides a comprehensive framework for schedule
optimization. By systematically analyzing each activity's potential for crashing, project managers can
develop cost-effective strategies to meet tight deadlines without compromising quality or exceeding
budgets.

Key takeaways include:

- Understanding the critical path is essential to identify activities that influence overall project
duration.

- Crashing decisions should be based on the cost slope, with preference for activities offering the most
schedule reduction per dollar spent.

- Regular updates to the network diagram after each crashing step are necessary to reflect changes in
dependencies and critical path.

- Balancing schedule compression with risk management ensures project success.

In summary, mastering the use of the AON network diagram—augmented with detailed activity
data—is vital for achieving project objectives efficiently. Through careful analysis and strategic
crashing, project managers can optimize timelines, control costs, and deliver successful outcomes.
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