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Effective project management relies heavily on understanding and manipulating
various scheduling techniques to optimize project timelines, resource
utilization, and overall efficiency. When a project is described by a
precedence table, it provides a clear depiction of task dependencies and
sequencing, allowing managers to analyze and improve project duration. In
this article, we explore how a project depicted through a precedence table
can be optimized by reducing the normal project duration, the strategies
involved, and best practices for successful implementation.

---

Understanding Precedence Tables in Project
Management

What Is a Precedence Table?
A precedence table is a tabular representation that illustrates the
dependencies among different activities or tasks within a project. It
indicates which activities must precede others and helps in visualizing the
logical flow of work.

Key Features of a Precedence Table:
- Activities: Tasks involved in the project.
- Dependencies: Relationships indicating sequence (e.g., finish-to-start).
- Start and Finish Times: Estimated durations and scheduling information.
- Critical Path Identification: The longest sequence of dependent activities
determines the minimum project duration.

Why Use a Precedence Table?
- Clarifies task dependencies.
- Facilitates project scheduling and sequencing.
- Helps identify critical activities affecting the project timeline.
- Aids in resource allocation planning.



- Serves as a basis for applying scheduling algorithms like Critical Path
Method (CPM) and Program Evaluation and Review Technique (PERT).

---

Normal Project Duration and Its Significance

Defining Normal Duration
The normal duration is the estimated time required to complete each activity
without considering any acceleration, delays, or resource constraints beyond
standard assumptions. It serves as a baseline for project planning.

Implications of Normal Duration
- It provides a realistic timeline for project completion.
- Helps allocate resources effectively.
- Acts as a benchmark for measuring project performance.
- Serves as a starting point for schedule compression techniques.

---

The Project Manager’s Goal: Reducing the Normal
Duration

Why Decrease the Project Duration?
Project managers often aim to shorten the overall project timeline to:
- Meet tight deadlines or client requirements.
- Reduce costs associated with prolonged project durations.
- Gain competitive advantage through faster delivery.
- Improve resource utilization and reduce idle times.
- Respond swiftly to market or stakeholder demands.

Challenges in Decreasing Duration
- Increased resource costs due to crashing activities.
- Potential quality compromises.
- Higher risk of errors or rework.
- Disruption of activity dependencies.
- Need for careful analysis to avoid schedule conflicts.



---

Strategies for Decreasing Project Duration
Using Precedence Tables

1. Crashing the Critical Path
Crashing involves adding additional resources to critical activities to
reduce their durations.

Steps for Crashing:
- Identify the critical path through the precedence table.
- Determine the activities on the critical path with the highest
crashability.
- Evaluate cost implications versus time savings.
- Accelerate activities by increasing resource allocation or working
overtime.

Considerations:
- Not all activities can be crashed; some may have minimum durations.
- Crashing may lead to increased costs and resource strain.

2. Fast Tracking Activities
Fast tracking involves performing activities in parallel that were originally
scheduled sequentially.

Implementation:
- Analyze the precedence table for activities that can be overlapped.
- Adjust the schedule to start subsequent activities before the predecessor
is fully completed.
- Monitor closely for risks like rework or conflicts.

Risks:
- Increased coordination effort.
- Potential for rework if activities are not properly synchronized.

3. Reassessing Activity Durations
Reevaluate activity estimates based on:
- Improved methods or technologies.
- Additional resources.
- Better planning and management.

Outcome:



- More accurate durations can reveal possibilities for schedule compression.

4. Reducing Scope or Deliverables
Sometimes, decreasing project scope can significantly reduce duration.

Approach:
- Identify non-essential tasks that can be eliminated or deferred.
- Prioritize core activities critical for project success.

Note: Scope reduction should be carefully managed to avoid compromising
project objectives.

---

Applying Techniques to the Precedence Table

Step-by-Step Approach
1. Analyze the Precedence Table: Map out all activities, dependencies, and
durations.
2. Identify the Critical Path: Determine the sequence of activities that
define the project’s minimum duration.
3. Assess Crashing and Fast Tracking Options: For activities on the critical
path, evaluate potential for crashing or overlapping.
4. Estimate Cost and Risks: Calculate the cost implications and assess risks
of schedule compression.
5. Implement Changes: Adjust the schedule accordingly, updating the
precedence table.
6. Monitor and Control: Track progress and manage risks throughout
implementation.

Tools and Techniques
- Critical Path Method (CPM): For identifying critical activities and project
duration.
- Gantt Charts: To visualize schedule adjustments.
- Resource Leveling: Ensuring resource availability aligns with schedule
modifications.
- Schedule Compression Analysis: Quantifies time savings versus costs.

---



Case Example: Applying Schedule Compression
Techniques

Suppose a project with the following simplified precedence table:

| Activity | Duration | Dependencies |
|------------|------------|------------------|
| A | 5 days | — |
| B | 3 days | A |
| C | 4 days | A |
| D | 2 days | B, C |
| E | 6 days | D |

- The critical path is A → B → D → E, with a total duration of 16 days.
- The project manager wants to reduce the duration to 14 days.

Actions:
- Crashing activity B and D could be considered.
- B can be crashed by 1 day at a certain cost.
- D can be crashed by 1 day if additional resources are available.
- Implementing these could reduce total duration to 14 days.

Outcome:
- The project is completed within the desired timeframe.
- Costs and risks associated with crashing are evaluated to ensure benefits
outweigh drawbacks.

---

Best Practices for Successfully Reducing
Project Duration

Comprehensive Analysis: Before making schedule adjustments, thoroughly
analyze dependencies and critical activities.

Cost-Benefit Evaluation: Weigh the costs of crashing or fast tracking
against the benefits of time savings.

Stakeholder Communication: Keep all stakeholders informed about schedule
changes and associated risks.

Resource Management: Ensure resources are available and allocated
effectively during schedule compression.

Risk Management: Identify potential risks introduced by schedule changes



and develop mitigation plans.

Continuous Monitoring: Track progress and make adjustments as needed to
stay aligned with project goals.

---

Conclusion

A project described by a precedence table offers a clear pathway for
analyzing and optimizing project schedules. When a project manager aims to
decrease the normal duration, leveraging techniques such as crashing, fast
tracking, and scope reduction becomes essential. These strategies require
careful assessment of dependencies, costs, risks, and resource availability
to ensure objectives are met without compromising quality or stakeholder
satisfaction.

By understanding the intricacies of precedence relationships and applying
appropriate schedule compression methods, project managers can effectively
shorten project timelines, deliver value faster, and maintain control over
project execution. Ultimately, successful schedule reduction hinges on
thorough analysis, strategic planning, and vigilant monitoring throughout the
project lifecycle.

Frequently Asked Questions

What does the precedence table reveal about task
dependencies in the project?
The precedence table outlines the sequence and dependencies between project
activities, indicating which tasks must be completed before others can start,
helping to identify critical paths and potential bottlenecks.

How can decreasing the project duration impact the
overall project schedule?
Reducing the project duration can lead to earlier project completion, but it
may require resource reallocation, crashing activities, or re-sequencing
tasks, which could increase costs or risk.

What techniques can a project manager use to



decrease the project duration based on the
precedence table?
Techniques include crashing activities (adding resources to shorten
durations), fast-tracking (overlapping tasks), and re-evaluating dependencies
to identify tasks that can be performed concurrently.

What are the potential risks of decreasing the
normal project duration?
Potential risks include increased costs, reduced quality, resource
overloading, and higher likelihood of errors or rework due to accelerated
schedules.

How does understanding the precedence table help in
making informed decisions about schedule
compression?
It helps identify critical tasks and dependencies, enabling the project
manager to target specific activities for acceleration while minimizing
impact on the overall project timeline and maintaining project integrity.

Additional Resources
Precedence Table in Project Management: A Deep Dive into Optimizing Project
Schedules

In the realm of project management, understanding and effectively utilizing
precedence tables is fundamental for planning, scheduling, and optimizing
project timelines. When a project manager aims to decrease the normal
duration of a project, mastery over precedence tables becomes even more
critical. This article explores the intricacies of precedence tables, their
significance in project scheduling, and strategic approaches to shorten
project durations without compromising quality or scope.

---

Understanding Precedence Tables in Project
Management

Precedence tables are a core component of project scheduling techniques,
especially in methods like the Critical Path Method (CPM). They visually and
logically represent the relationships among activities, dictating the
sequence in which tasks must be performed. This structured depiction ensures



clarity in process flow, resource allocation, and timeline estimation.

What Is a Precedence Table?

A precedence table is a tabular representation that details activities, their
durations, and their immediate predecessors. It serves as a roadmap,
indicating which tasks should follow others and highlighting dependencies
essential for accurate scheduling.

Key Features:
- Activities/Tasks: The individual units of work needed to complete the
project.
- Predecessors: Activities that must be completed before a given activity can
start.
- Successors: Activities that follow after a particular task.
- Duration: Estimated time required to complete each activity.

Significance in Project Scheduling

Precedence tables enable project managers to:
- Establish logical sequences of activities.
- Identify the critical path — the longest sequence of dependent activities
determining the minimum project duration.
- Detect potential bottlenecks and dependencies.
- Facilitate resource allocation and adjustment.

By translating complex project workflows into a simple, understandable
format, precedence tables serve as essential planning tools that underpin
effective project execution.

---

Constructing and Interpreting a Precedence
Table

Creating a precedence table involves detailed analysis of all project
activities, their durations, and dependencies. Here's a step-by-step
overview:

Step 1: List All Activities

Begin by enumerating every task required to complete the project. For
example:
- Activity A: Design specifications.
- Activity B: Procurement.
- Activity C: Construction.
- Activity D: Testing.



Step 2: Determine Dependencies

Identify which activities depend on others:
- Activity B (Procurement) cannot start before Activity A (Design) is
complete.
- Activity C (Construction) can only start after Activity B (Procurement).
- Activity D (Testing) follows Activity C (Construction).

Step 3: Assign Durations

Estimate the time each activity will take:
- Design specifications: 10 days.
- Procurement: 15 days.
- Construction: 20 days.
- Testing: 5 days.

Step 4: Tabulate the Data

| Activity | Duration | Predecessors |
|------------|------------|--------------|
| A | 10 days | None |
| B | 15 days | A |
| C | 20 days | B |
| D | 5 days | C |

Step 5: Visualize and Analyze

Using this table, the project manager can visualize the sequence, identify
critical paths, and determine where time reductions might be possible.

---

Decreasing the Normal Duration: Strategies and
Considerations

When a project manager seeks to decrease the normal duration, they face the
challenge of doing so without sacrificing scope, quality, or budget
constraints. Precedence tables provide the necessary foundation for
implementing effective schedule compression techniques.

Why Decrease Project Duration?

Reasons include:
- Tightened deadlines.
- Market pressures.
- Client demands.
- Strategic repositioning.



Approaches to Reduce Duration

Two primary schedule compression techniques are commonly employed:

1. Crashing

Definition: Crashing involves adding additional resources to critical path
activities to shorten their durations.

Application:
- Identify activities on the critical path.
- Allocate extra resources (e.g., labor, equipment).
- Accelerate activity completion.

Pros:
- Can significantly reduce project duration.
- Targeted approach.

Cons:
- Increased costs.
- Possible resource conflicts or quality issues.

2. Fast Tracking

Definition: Fast tracking involves overlapping activities that were initially
scheduled sequentially, thus working in parallel where feasible.

Application:
- Reassess dependencies.
- Overlap activities such as design and procurement.
- Adjust schedules to allow concurrent tasks.

Pros:
- Usually less costly than crashing.
- Shortens timeline without additional resources.

Cons:
- Increased risk of rework.
- Requires careful coordination.

Utilizing Precedence Tables for Schedule Compression

Precedence tables allow project managers to:
- Identify critical activities that, if accelerated, can reduce overall
project duration.
- Evaluate dependencies to determine where overlaps or resource allocations
can be optimized.
- Assess risks associated with overlapping tasks or added resources.

---



Case Study: Applying Precedence Table
Techniques to Reduce Project Duration

Consider a construction project with the following activities and
dependencies:

| Activity | Duration | Predecessors |
|------------|------------|--------------|
| A: Design | 10 days | None |
| B: Permits | 5 days | A |
| C: Foundation | 15 days | B |
| D: Framing | 20 days | C |
| E: Roofing | 10 days | D |
| F: Interior | 25 days | D |
| G: Inspection | 5 days | E, F |

Objective: Reduce the total project duration from 85 days to 70 days.

Step 1: Analyze the Critical Path

The critical path is A → B → C → D → F → G, totaling 10 + 5 + 15 + 20 + 25 +
5 = 80 days.

Step 2: Identify Opportunities

- Fast Track: Overlap interior work (F) with roofing (E) by starting interior
preparations before roofing is complete.
- Crashing: Allocate additional resources to activities on the critical path,
such as foundation (C) and framing (D), to reduce their durations.

Step 3: Implement Schedule Compression

- Fast Tracking: Initiate interior work during the last phase of roofing,
overlapping activities to save days.
- Crashing: Add resources to foundation and framing to cut durations by 3-5
days each.

Step 4: Reassess and Adjust

Using the precedence table data, the project manager can simulate various
scenarios, balancing cost implications with schedule benefits, to achieve the
targeted 70-day completion.

---



Advanced Considerations in Using Precedence
Tables

While precedence tables are powerful, effective schedule reduction requires
attention to several advanced factors:

Dependencies and Flexibility

- Some dependencies are "hard" (must be sequential), while others may be
flexible.
- Critical activities with rigid dependencies limit options for acceleration.

Resource Constraints

- Overlapping activities or adding resources can strain available resources.
- Resource leveling and smoothing should be integrated into schedule
modifications.

Risk Management

- Accelerating activities may increase risks of rework, errors, or quality
issues.
- Precedence tables help visualize these risks and develop mitigation
strategies.

Cost Implications

- Crashing often entails increased costs.
- A cost-benefit analysis must be performed to ensure schedule reductions are
economically feasible.

---

Conclusion: Mastering Precedence Tables for
Effective Schedule Compression

Precedence tables are indispensable tools for project managers aiming to
optimize project timelines. They provide a clear, logical framework to
understand task sequences, dependencies, and critical activities. When
seeking to decrease the normal duration of a project, leveraging the insights
from precedence tables enables strategic decisions—be it through crashing,
fast tracking, or a combination of both.

By meticulously analyzing dependencies, assessing resource availability, and
understanding associated risks, project managers can make informed
adjustments that deliver projects on time, within scope, and within budget.



As projects grow in complexity, mastery over precedence tables and schedule
compression techniques becomes not just advantageous but essential for
successful project delivery.

---

In essence, a well-constructed precedence table is the backbone of effective
project schedule management, guiding the path to timely completion and
operational excellence.
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