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Two Hinged Arches Problem with Answer: A Comprehensive Guide

Introduction to the Two Hinged Arches Problem

The analysis of arches is a fundamental topic in structural engineering, especially when designing
bridges, gateways, and other load-bearing structures. Among various types of arches, two hinged
arches are particularly significant due to their unique load distribution characteristics and ease of
analysis.

The two hinged arch is a symmetrical or asymmetrical structure hinged at both ends, allowing
rotation but not translation at the supports. This feature simplifies the calculation of reactions and
internal forces, making it a popular subject in civil engineering education and practical design
scenarios.

In this article, we will explore the two hinged arches problem with answer?a common problem
encountered in structural analysis courses and engineering practice. We will detail the problem
setup, assumptions, step-by-step solution process, and conclude with insights to enhance your
understanding.

Understanding the Two Hinged Arch Structure

What is a Two Hinged Arch?

A two hinged arch is a curved structure supported at its ends with hinges, which allows the arch to
rotate but not translate. The key features include:

- Hinged supports at both ends
- The ability to carry vertical loads
- The structure?s ability to transfer loads primarily through compression along the curve
- Symmetry in many cases, simplifying analysis

Common Applications
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- Bridges
- Roof structures
- Architectural arches
- Domes

Understanding how these structures respond under various loads helps in designing safe and
economical structures.

Formulating the Two Hinged Arch Problem

Typical Problem Statement

Consider a two hinged arch of span \( L \), rise \( h \), and uniform thickness subjected to a specific
load distribution. The problem involves calculating:

- Reactions at supports
- Internal axial forces
- Bending moments (if any)
- Deflections (if required)

For simplicity, most problems assume:

- The arch is perfectly rigid
- Loads are static and uniformly distributed or point loads
- Material behavior is elastic
- Supports are ideal hinges with no moment transfer

Sample Problem Setup

Suppose an arch with:

- Span \( L = 30\, \text{m} \)
- Rise \( h = 6\, \text{m} \)
- Uniformly distributed load \( w = 10\, \text{kN/m} \)
- Supports hinged at both ends

The goal is to determine the reactions at supports and the internal axial force at the crown.
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Step-by-Step Solution to the Two Hinged Arch Problem

Step 1: Establish the Geometry and Coordinates

- The arch is symmetric about the centerline.
- Coordinates are set with the origin at the center of the span.
- The supports are at \( x = -L/2 \) and \( x = L/2 \).

The equation of the parabola (commonly used for such arches) is:

\[

y = \frac{4h}{L^2} x^2

\]

for a parabola passing through the supports and the crown.

Step 2: Calculate the Total Load and Its Effects

- Total load:

\[

W = w \times L = 10\, \text{kN/m} \times 30\, \text{m} = 300\, \text{kN}

\]

- Since the load is symmetric, reactions at supports are equal:

\[

R_A = R_B = \frac{W}{2} = 150\, \text{kN}

\]

Step 3: Determine Horizontal Thrust (H)
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The horizontal thrust is crucial for stability.

Using static equilibrium:

\[

\text{Sum of vertical forces}:

\]

\[

R_A + R_B = W

\]

which is satisfied by the reactions.

To find the horizontal thrust \( H \), analyze the moment about one support.

For a uniformly distributed load, the moment at support A:

\[

M_A = -\frac{w L^2}{8} = -\frac{10 \times 30^2}{8} = -\frac{10 \times 900}{8} = -1125\, \text{kNm}

\]

Using the relation between internal forces and reactions for a parabola:

\[

H = \frac{w L^2}{8h} = \frac{10 \times 900}{8 \times 6} = \frac{9000}{48} \approx 187.5\, \text{kN}

\]

This horizontal thrust acts inward at the supports, counteracting the bending moments.

Step 4: Calculate Internal Axial Force at the Crown

At the crown (highest point), the internal force is primarily axial.
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Using the equilibrium:

\[

N = H

\]

since at the crown, the internal axial force equals the horizontal thrust.

The bending moment at the crown is zero (for a symmetrical parabola under uniform load), so the
internal force is purely axial:

\[

N_{crown} = H \approx 187.5\, \text{kN}

\]

Step 5: Check for Structural Stability and Deflections

- Ensure that the axial forces and reactions are within material limits.
- For detailed deflection analysis, use methods like the conjugate beam or energy methods.

Summary of the Key Results

| Parameter | Value |

|---|---|

| Support reactions \( R_A, R_B \) | 150 kN each |

| Horizontal thrust \( H \) | approximately 187.5 kN |

| Axial force at the crown | approximately 187.5 kN |

| Maximum bending moment at supports | \(-1125\, \text{kNm}\) |

| Load type | Uniform distributed load |
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These results provide vital information for designing the arch, verifying material strength, and
ensuring safety.

Additional Considerations and Variations

Non-Uniform Loads

If the load is not uniform, integration of load distribution will be necessary to determine reactions and
internal forces.

Asymmetrical Arches

For asymmetrical arches, equilibrium equations become more complex, requiring methods like the
method of sections or finite element analysis.

Different Support Conditions

If supports are fixed or roller supports, the analysis adjusts accordingly, affecting internal moment
distributions and reactions.

Material and Geometric Nonlinearities

In real-world applications, material nonlinearities, large deflections, and imperfections should be
considered for more accurate analysis.

Conclusion

The two hinged arches problem with answer demonstrates the fundamental principles of structural
analysis, including equilibrium, load distribution, and internal force calculation. By understanding the
geometry, applying equilibrium equations, and deriving the horizontal thrust, engineers can ensure
the stability and safety of arch structures.

This comprehensive approach not only helps in academic settings but also serves as a foundation
for practical design and analysis of complex arch structures. Mastery of such problems enhances
problem-solving skills essential for any civil or structural engineer.

References and Further Reading

- Structural Analysis by R.C. Hibbeler
- Structural Analysis by Aslam Kassimali
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- Formulas and Theories for Structural Analysis by Devdas Menon
- Relevant standards and codes for arch design (e.g., Eurocode, AASHTO)

Note: Always adapt the analysis based on specific problem parameters and consult structural design
codes for safety and compliance.
 
Two Hinged Arches Problem with Answer: A Comprehensive Review

Understanding the mechanics and analysis of two hinged arches is a fundamental component of
structural engineering, especially when dealing with arch bridges, roof structures, or aqueducts. The
two hinged arches problem is a classic topic in structural analysis, offering insight into how arches
respond under various loads while providing an elegant solution framework through statics
principles. This article aims to thoroughly examine the problem, its solution methodology, key
concepts involved, and the implications for structural design, offering both theoretical and practical
perspectives.

Introduction to Two Hinged Arches

Hinged arches are structures with hinges at the supports, allowing rotation but preventing translation
at these points. When analyzing two such arches, the primary goal is to determine internal forces,
moments, and support reactions under specific loading conditions. These structures are statically
determinate, making them easier to analyze compared to fixed arches or continuous systems.

The two hinged arches problem typically involves calculating the reactions at supports, internal
bending moments, and axial forces when subjected to various loads such as uniform loads, point
loads, or thermal effects. Understanding the problem's solution provides foundational knowledge
applicable in designing stable, efficient, and safe arch structures.

Fundamental Concepts and Assumptions

Before delving into the problem's solution, it?s essential to understand the key assumptions and
concepts:

- Statics-Based Approach: The analysis relies on the principles of equilibrium: sum of forces and
moments must be zero.

- Two Hinges: The supports at the base are hinges, allowing rotation but no translation,
simplifying the analysis.

- Uniform or Point Loads: Loads are often idealized as either uniformly distributed or concentrated
points for ease of calculation.

- Arch Geometry: The shape of the arch (parabolic, circular, or other) influences internal force
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distribution but often simplified in analysis.
- Material Behavior: The material is assumed to be elastic and linear, obeying Hooke's law.
- Small Deformations: Deformations are considered small enough that their effect on the

structure's geometry is negligible.

Problem Statement and Typical Scenario

A common example of the two hinged arches problem involves a symmetrical arch with supports at
the same level, subjected to a uniform load or a point load at the crown or span. The goal is to
determine:

- Support reactions (horizontal and vertical)
- Internal bending moments along the span
- Axial forces within the arch

Sample problem statement:

Given a symmetrical two-hinged arch of span L, with a uniform load w per unit length, find the
reactions at supports and the bending moment distribution along the arch.

Methodology to Solve the Two Hinged Arches Problem

The analysis involves several steps, combining static equilibrium equations with geometric
considerations.

Step 1: Free Body Diagram (FBD)

Draw the FBD of the entire arch, indicating supports, loads, and internal forces.

Step 2: Equilibrium Equations

Apply the fundamental equations:

- Sum of vertical forces: \( \sum F_y = 0 \)
- Sum of horizontal forces: \( \sum F_x = 0 \)
- Sum of moments about a point: \( \sum M = 0 \)

Step 3: Support Reactions
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Due to symmetry (for symmetrical loading), support reactions are often equal:

- Vertical reactions at supports: \( R_A \) and \( R_B \)
- Horizontal reaction: \( H \)

Using equilibrium equations, calculate \( R_A \), \( R_B \), and \( H \).

Step 4: Internal Force Calculation

Divide the arch into segments and apply the method of sections or calculus-based approaches to
find internal axial forces and moments at any point.

Step 5: Moment Distribution

Use the bending moment equations derived from equilibrium conditions or differential equations of
the elastic curve (for more advanced analysis).

Analytical Solutions with Examples

Let's consider a specific example to illustrate the process:

Example:

- Span \( L = 30\, \text{m} \)
- Uniform load \( w = 5\, \text{kN/m} \)
- Supports at points \( A \) and \( B \), hinged and at the same level
- Symmetrical loading and geometry

Solution:

- Calculate Total Load:

\[

W_{total} = w \times L = 5 \times 30 = 150\, \text{kN}

\]
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- Support Reactions:

By symmetry,

\[

R_A = R_B = \frac{W_{total}}{2} = 75\, \text{kN}

\]

- Horizontal Reaction:

Using the method of moments about support \( A \):

\[

H = \frac{w L^2}{8 h}

\]

where \( h \) is the height of the arch. For a parabolic arch, expressions relate the horizontal thrust \(
H \) to the load and geometry.

- Internal Moment at Mid-span:

The maximum bending moment typically occurs at the crown and can be calculated based on load
distribution and support reactions.

Features, Pros, and Cons of the Two Hinged Arches Problem
Approach

Features:

- Simplified Analysis: The use of statics makes the problem straightforward for symmetrical loads
and geometries.

- Design Insights: Helps in understanding how loads are transferred through the arch.
- Foundation for Advanced Analysis: Serves as a basis for more complex, non-linear, or dynamic

analysis.
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Pros:

- Determinacy: The structure is statically determinate, simplifying calculations.
- Clear Physical Interpretation: Reactions and internal forces can be directly related to applied

loads.
- Efficiency: Suitable for initial design and feasibility studies.

Cons:

- Idealizations: Assumptions like small deformations and perfect hinges may not hold in real
structures.

- Limited to Certain Conditions: Not suitable for fixed arches or those with more complex
boundary conditions.

- Ignores Material and Geometric Nonlinearities: Does not account for effects like load-induced
deformations significantly affecting the geometry.

Applications and Practical Implications

The two hinged arches problem is fundamental in bridge design, especially for structures requiring
large spans. It informs decisions about material selection, cross-sectional geometry, and load
distribution. Engineers also use this analysis to optimize the arch shape for minimal material use
while ensuring safety.

In practice, the solution must be verified with more advanced methods like finite element analysis,
considering real-world complexities such as wind loads, temperature variations, and material
imperfections.

Conclusion

The two hinged arches problem exemplifies a classical yet vital aspect of structural analysis,
blending static equilibrium principles with geometric considerations. Its straightforward approach
makes it an essential tool for civil engineers during the preliminary design phases, providing insight
into force distributions and stability. While the basic problem offers clear solutions, real-world
applications often require considerations beyond the ideal assumptions, necessitating more
advanced analysis techniques.

Understanding this problem equips engineers with a solid foundation to tackle more complex
structural challenges, ensuring safety, efficiency, and innovation in their designs. Whether for
educational purposes or practical applications, mastering the two hinged arches problem remains a
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cornerstone of structural engineering expertise.
 

 QuestionAnswer What is the two hinged arches problem in structural engineering? The two
hinged arches problem involves analyzing the stability and load distribution of an arch with hinges at
both ends, focusing on how forces are transmitted and how the structure maintains equilibrium
under various loads. How do you determine the support reactions in a two hinged arch problem?
Support reactions are determined by applying equilibrium equations?sum of vertical forces,
horizontal forces, and moments?considering the load distribution and the geometry of the arch,
often using methods like the method of sections or moment distribution. What assumptions are
typically made in solving the two hinged arches problem? Common assumptions include that the
arches are perfectly flexible, the loads are distributed or point loads as specified, the material is
elastic, and the hinges are frictionless, allowing for simplified analysis using elastic theory. What is
the significance of the 'funicular shape' in the two hinged arches problem? The funicular shape
represents the ideal load-carrying form of the arch under a given load, where the compression
forces follow a curve that minimizes bending moments, which is crucial for designing efficient
two-hinged arches. Can the two hinged arches problem be solved using the method of moments?
Yes, the method of moments is often used to analyze two hinged arches by setting up equilibrium
equations for moments around supports or hinges, enabling calculation of internal forces and
reactions. What are common challenges faced when solving the two hinged arches problem?
Challenges include accurately modeling load distribution, accounting for geometric nonlinearities,
ensuring stability under asymmetrical loads, and solving complex equations that may require
numerical methods or iterative techniques. 

 
Related keywords: two hinged arches, structural analysis, statics problem, arch stability, load
distribution, equilibrium equations, engineering solution, arch design, mechanical analysis, civil
engineering problem

Answer Key Masters

Answer Key Masters are essential tools for students, educators, and exam administrators seeking
quick, accurate, and reliable access to answer keys across various educational assessments. As the
educational landscape evolves, the demand for comprehensive answer key repositories has surged,
making "Answer Key Masters" a go-to resource for exam preparation and evaluation. In this article,
we explore what answer key masters are, their significance, how to effectively utilize them, and tips
for finding the most trustworthy sources.

Understanding Answer Key Masters
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What Are Answer Key Masters?

Answer key masters refer to centralized databases, websites, or compilations that provide correct
answers for a wide range of exams, quizzes, tests, and assessments. These resources are often
curated by educators, institutions, or specialized companies dedicated to offering accurate solutions
for various academic levels and subjects.

Answer key masters typically include:

- Answer sheets for multiple-choice questions
- Solutions for short and long-answer questions
- Step-by-step explanations for complex problems
- Clarifications for subjective assessments

Why Are Answer Key Masters Important?

The significance of answer key masters stems from multiple benefits:

- Quick Verification: Students can instantly check their answers to evaluate performance.
- Fair Grading: Educators can use answer keys to ensure consistent and unbiased grading.
- Effective Learning: Access to correct answers helps students identify mistakes and understand

concepts better.
- Exam Preparation: Practice with answer keys enhances confidence and readiness for upcoming

exams.
- Time Management: Immediate access to solutions saves time during self-study sessions.

Types of Answer Key Masters

Official vs. Unofficial Answer Keys

- Official Answer Keys: Released by examination boards or testing agencies. These are
considered the most accurate and authoritative.

- Unofficial Answer Keys: Created by educators, tutors, or students. These may vary in accuracy
but can still be useful for practice.

Subject-Specific Answer Key Masters

Different subjects have specialized answer key resources:
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- Mathematics and Science: Step-by-step solutions, detailed calculations
- Language and Literature: Model answers, essay outlines
- Social Studies and History: Fact-based answers, timelines
- Computer Science: Coding solutions, algorithm explanations

How to Effectively Use Answer Key Masters

1. Verify the Credibility of the Source

Always ensure that the answer key is from a reputable source:

- Official examination websites
- Recognized educational platforms
- Established tutoring centers

2. Cross-Check Answers

To avoid inaccuracies:

- Compare multiple answer keys if available
- Consult textbooks or classroom notes for confirmation
- Seek clarification from teachers if discrepancies arise

3. Use Answer Keys as Learning Tools

Instead of solely focusing on correctness, analyze:

- The reasoning behind each answer
- Alternative solutions or methods
- Common pitfalls to avoid

4. Incorporate Practice Tests

Leverage answer keys alongside practice exams to:

- Simulate real exam conditions
- Track progress over time
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- Identify weak areas for targeted study

5. Stay Updated

Educational assessments often undergo revisions:

- Regularly check for updated answer keys
- Follow official notifications for exam changes

Where to Find Reliable Answer Key Masters

Official Examination Boards

Most reputable exams publish answer keys on their official websites:

- CBSE (Central Board of Secondary Education)
- ICSE (Indian Certificate of Secondary Education)
- State-level Boards
- International exam boards like IB, SAT, GRE

Educational Platforms and App-Based Resources

Popular educational websites and apps offer extensive answer key repositories:

- Khan Academy
- Byju?s
- Vedantu
- TopperLearning
- ExamSolutions

Online Forums and Communities

Student communities often share answer keys:

- Reddit educational threads
- Quora discussions
- Telegram groups dedicated to exam preparation
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Printed and Digital Study Guides

Many publishers produce answer key editions alongside textbooks or practice books:

- NCERT solutions books
- Practice test guides from renowned publishers

Tips for Maximizing the Benefits of Answer Key Masters

- Always prioritize official answer keys for accuracy.
- Use answer keys as part of a broader study plan, not just for quick verification.
- Combine answer key review with detailed understanding of concepts.
- Practice regularly with timed tests to improve speed and accuracy.
- Engage with teachers or tutors for doubts and explanations beyond answer keys.

Common Challenges and How to Overcome Them

Inaccurate or Outdated Answer Keys

- Always cross-check answers from multiple sources.
- Rely on official releases whenever possible.

Limited Subject Coverage

- Use multiple platforms to cover all subjects.
- Supplement answer keys with textbooks and online tutorials.

Accessibility Issues

- Opt for platforms that offer free downloads or subscriptions.
- Use mobile apps for on-the-go access.

Conclusion

Answer key masters are indispensable resources in the modern educational ecosystem. They
empower students to self-assess and improve their understanding, aid teachers in efficient
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evaluation, and facilitate effective exam preparation. To maximize their benefits, users should focus
on sourcing answer keys from reputable and official sources, utilize them as learning tools, and
complement them with broader study strategies. As the educational landscape continues to evolve,
the role of answer key masters will remain vital in fostering academic success and confidence
among learners worldwide.
 
Answer Key Masters: Unlocking the Secrets to Success in Test Preparation

In the world of academic achievement and competitive exams, answer key masters have become an
essential resource for students, educators, and examiners alike. These professionals or tools are
specialized in providing accurate, detailed, and reliable answer keys that serve as a foundation for
learning, self-assessment, and exam analysis. Whether you're preparing for a high-stakes test,
conducting educational research, or simply aiming to improve your test-taking strategies,
understanding the role and techniques of answer key masters can significantly elevate your
approach to examinations. In this comprehensive guide, we delve into what answer key masters are,
their importance, how they operate, and tips to leverage their expertise for maximum benefit.

What Are Answer Key Masters?

Answer key masters refer to individuals, organizations, or digital platforms that meticulously compile,
verify, and distribute answer keys for various exams, quizzes, and assessments. Their core
responsibility is ensuring the correctness and reliability of the answers provided, which makes them
invaluable for:

- Students seeking to check their answers and understand their mistakes.
- Teachers and educators designing assessments and grading schemes.
- Educational publishers creating test materials and answer keys.
- Researchers analyzing exam difficulty and question quality.

These answer keys often accompany practice tests, mock exams, or official assessments, serving
as a crucial reference point for gauging performance and identifying areas for improvement.

The Importance of Answer Key Masters in Education

Why do answer key masters hold such significance in the educational landscape? Here are some
key reasons:

- Ensuring Accuracy and Reliability
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A primary function of answer key masters is to provide correct answers. Accurate answer keys
prevent misunderstandings, reduce grading errors, and uphold the integrity of the assessment
process.

- Facilitating Self-Assessment and Learning

Students can use answer keys to check their responses, understand their mistakes, and reinforce
learning. This immediate feedback accelerates mastery of concepts.

- Supporting Educators and Test Creators

Teachers rely on answer key masters to standardize grading, develop question banks, and maintain
consistency across assessments.

- Enhancing Exam Analysis

Detailed answer keys often include explanations, solutions, or references, enabling thorough
analysis of question difficulty, common errors, and test validity.

How Do Answer Key Masters Operate?

Understanding the workflow of answer key masters can demystify their process and highlight their
expertise. Here is a typical breakdown:

- Collection of Exam Data

- Official Sources: They receive exam papers directly from examination boards or institutions.
- Publicly Available Materials: For practice tests and mock exams, they often compile answer

keys from official or reputable sources.

- Answer Verification and Validation

- Cross-Referencing: Multiple experts review answers for accuracy.
- Consulting Subject Matter Experts: Ensuring answers align with current curriculum standards.
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- Use of Technology: Employing software tools for pattern recognition and consistency checks.

- Compilation and Formatting

- Organizing answers in a user-friendly format.
- Including explanations, solutions, or references when necessary.
- Creating answer keys for different difficulty levels or question types.

- Distribution and Accessibility

- Publishing answer keys online via websites, apps, or e-learning platforms.
- Providing downloadable PDFs or interactive formats.
- Updating answer keys as needed, especially for exams with multiple versions.

Types of Answer Key Masters

Answer key masters can take various forms depending on their scope and methodology:

- Manual Answer Key Experts

- Usually experienced educators or subject specialists.
- Rely on detailed analysis and manual verification.
- Often produce comprehensive, well-explained answer keys.

- Digital Platforms and Software

- Automated tools that generate or verify answer keys using algorithms.
- Examples include AI-powered solutions that analyze exam papers for answers.
- Offer instant access and updates.

- Educational Publishing Houses

Published by: hatchedtalent.com Page 19 of 22



Two Hinged Arches Problem With Answer Study Guide Vol. 2021, Issue 10

- Companies that develop textbooks, practice tests, and answer keys.
- Maintain rigorous quality control processes.

Best Practices for Leveraging Answer Key Masters

To maximize the benefits of answer key masters, students and educators should adopt strategic
practices:

- Cross-Verification

- Use multiple sources for answer keys when possible.
- Understand that official answer keys are generally most reliable.

- Focus on Explanations

- Prioritize answer keys that include detailed solutions.
- Learn the reasoning behind answers to deepen understanding.

- Use Answer Keys for Self-Assessment

- Attempt practice tests without looking at the answer key first.
- Check answers afterward to identify weak areas.

- Incorporate Feedback into Study Plans

- Analyze common mistakes highlighted by answer keys.
- Adjust study strategies based on insights gained.

- Stay Updated

- Keep track of updates or corrections issued by answer key masters.
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- Be aware of changes in exam patterns or answer revisions.

Challenges and Limitations

While answer key masters are invaluable, there are some challenges to consider:

- Potential for Errors: No system is perfect; mistakes can occur, especially with automated tools.
- Misinterpretation: Students may overly rely on answer keys without understanding the concepts.
- Access Issues: Not all resources are freely available; some may require subscriptions or

payments.
- Curriculum Variability: Different regions or institutions may have varying standards, making

some answer keys less applicable.

Conclusion: The Future of Answer Key Masters

As education continues to evolve with technology, answer key masters are likely to become more
sophisticated. The integration of artificial intelligence, machine learning, and big data analytics
promises more accurate, instant, and personalized answer verification tools. For students and
educators aiming for excellence, understanding and utilizing answer key masters effectively can be
a game-changer in achieving academic success.

By appreciating their role, understanding their operation, and applying best practices, learners can
turn answer key masters from mere answer providers into powerful allies in their educational
journey. So, whether you're preparing for a competitive exam or striving for mastery in your
coursework, leveraging the expertise of answer key masters can help you unlock your full potential
and reach new heights of achievement.
 

 QuestionAnswer What are Answer Key Masters and how do they assist students? Answer Key
Masters are platforms or services that provide accurate and official answer keys for various exams,
helping students verify their answers and estimate their scores before results are announced. How
can I access Answer Key Masters for my exam? You can access Answer Key Masters through their
official websites, mobile apps, or authorized educational portals that publish answer keys shortly
after exams are conducted. Are Answer Key Masters reliable for checking exam answers? Yes,
reputable Answer Key Masters are reliable as they source their answer keys from official exam
authorities or trusted educators, ensuring accuracy. Can Answer Key Masters help me predict my
exam results? While they provide an estimate based on correct answers, Answer Key Masters can
help you gauge your potential score but do not guarantee exact results until official scores are
released. Are Answer Key Masters available for competitive exams like SSC, UPSC, and IIT JEE?
Yes, many Answer Key Masters cover a wide range of competitive exams including SSC, UPSC, IIT
JEE, NEET, and more, providing answer keys shortly after exam completion. How often are Answer
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Key Masters updated after an exam? Answer Key Masters typically update their answer keys within
a few hours to a day after the exam, depending on the exam conducting authority's release
schedule. 
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