MODULE-22
MEASURES TO ENSURE ELEVATOR ACCESSIBILITY FOR PERSONS WITH DISABILITIES
Measures to ensure elevator accessibility for persons with disabilities require a comprehensive approach based on accessibility standards, ergonomics, and safety precautions. These measures focus not only on the technical features of the elevator but also include design elements to enhance ease of use, visual and auditory guidance systems, proper placement, and accessibility criteria.
Below are the essential measures to be taken to provide elevator accessibility for persons with disabilities:

1. Standards and Legal Compliance
· TS EN 81-70 Standard:
This standard defines design and safety requirements to make elevators accessible to disabled individuals, including criteria such as control panel positioning, door width, cabin interior space, and mobility provisions.
· National Regulations and ADA (Americans with Disabilities Act):
Compliance with relevant local and international regulations is ensured, particularly in public buildings, applying hygiene, safety, and comfort measures tailored to disabled access.

2. Design and Mechanical Arrangements
· Cabin Dimensions and Clearance Areas:
The elevator cabin should be designed with sufficient width and depth to allow wheelchair users to maneuver comfortably. The cabin should be free of obstacles and provide easy access areas.
· Door Width and Opening Mechanism:
Doors must accommodate wheelchair width and be equipped with automatic, slow-closing systems to prevent sudden door closures during passage.
· Vertical Alignment (Level Matching):
Minimizing the gap between cabin floor and landing is critical for safe entry and exit for disabled users.

3. Control Panel and User Interfaces
· Accessible Height and Layout:
Call panels inside the cabin, emergency buttons, and floor selection buttons should be installed at ergonomic heights reachable by wheelchair users.
· Braille and Tactile Markings:
Information on the panels, direction texts, and floor numbers should be supported with Braille alphabet and enhanced with high-contrast colors to improve readability for visually impaired users.
· Auditory and Visual Communication Systems:
Integration of voice annunciators, digital display screens, or light signals during emergencies and normal operation helps users with various disabilities to safely use the elevator.




4. Accessibility Infrastructure
· Ramps and Disabled Entrances:
Access doors and terminal areas leading to the elevator should be equipped with ramps and wide passages suitable for wheelchair users.
· Lighting and Directional Signage:
Proper lighting, directional signs, and floor markings in entry, exit, and corridor areas should be designed to help disabled persons easily find their way.
· Automatic Door Systems:
Elevator doors should support obstacle detection systems (e.g., motion sensors) to prevent sudden closing and improve safety during entry and exit.

5. Regular Maintenance and Monitoring
· Periodic Inspections:
Accessibility features aimed at disabled users must be regularly checked to ensure the system always complies with standards.
· Updates and Training:
Elevator maintenance teams and relevant personnel should be trained on accessibility measures; technological and design improvements should be periodically integrated into the system to ensure long-term success.

The common goal of these measures is to ensure that all users, especially persons with disabilities, can use elevators safely, comfortably, and with equal rights. Following technological advancements (e.g., smart sensor systems and IoT-based monitoring) in accessible elevator solutions can provide additional benefits.
























INSPECTING MEASURES TO ENSURE ELEVATOR ACCESSIBILITY FOR PERSONS WITH DISABILITIES
Ensuring elevator accessibility for persons with disabilities is critical both for compliance with legal and international standards and for user comfort and safety. The inspection of these measures should be conducted thoroughly within periodic elevator examinations or during technical audits prior to implementation. Below are the key items to be inspected and methods to be applied in detail.

1. Evaluation Based on Standards and Documentation
· Legal and Technical Standards:
Review TS EN 81-70 standard and relevant local regulations that govern elevator accessibility for persons with disabilities.
· Documentation Review:
Examine periodic inspection reports, manufacturer documents, and project drawings to verify whether necessary accessibility arrangements were made during the design phase.
· Ensure that sections related to disabled use, such as Annex-1 Article 7.4 or Annex-2 Article 6.4, are fully included in the inspection checklist.

2. Physical Layout and Mechanical Inspection
· Cabin Dimensions and Arrangement:

· Measure cabin width, depth, and door openings to confirm adequacy for wheelchair users to maneuver comfortably.
· Check the flatness of the cabin floor and the level difference between cabin and landing to ensure no obstacle for disabled users during boarding and alighting.
· Accessible Control Panel:
· Verify that call and control panels are positioned at ergonomic heights reachable by disabled users.
· Visually inspect the presence of Braille inscriptions, tactile symbols, and high-contrast colors on the panels.
· Door System and Sensors:
· Examine automatic door opening and closing durations, sensor activation mechanisms, and slow-closing settings to prevent doors from closing suddenly and trapping disabled users.
Check door width and opening angle for suitability for wheelchair passage.

3. Functional and Electronic Tests
· Visual and Auditory Notification Systems:

· Ensure interior and emergency lighting work properly to assist especially visually impaired users in orientation.
Test auditory announcements and emergency communication systems with technical equipment for sound quality and accessibility.

· Control Feedback:
Verify tactile and auditory feedback when buttons are pressed.
Confirm if additional accessibility features like voice confirmation or vibration feedback activate during operation of touch or mechanical buttons.






4. Operational Trials and User Scenarios

· Simulation Tests:
· Simulate real use scenarios involving wheelchair users entering, traveling inside, and exiting the elevator to identify potential difficulties.
Practical user experience data highlights technological and mechanical system shortcomings regarding accessibility inside and outside the elevator.
· Emergency Scenarios:
Test alarm and communication systems as well as emergency rescue procedures for applicability to disabled users.
Specifically verify if additional alerts for visually and hearing-impaired users are activated when necessary.

5. Reporting and Follow-Up

· Detailed Report Preparation:
· Document all visual, measurement, and functional test results comprehensively; record any detected deficiencies.
· Plan corrective maintenance or renewal actions promptly for non-compliant elements; repeat inspections after improvements.
· Long-Term Monitoring:
· Recommend ongoing periodic checks to monitor changes in accessibility criteria and ensure continuous compliance with updated standards.

These methods and inspection steps offer a comprehensive approach to meeting both technical and user-focused requirements of elevator systems prioritizing disabled accessibility. Systematically verifying these measures ensures that elevators remain accessible and safe under all conditions.




















MODULE-22 APPLICATIONS AND OUTCOMES

INSPECTION OF ALL MEASUREMENTS TO ENSURE ACCESSIBILITY FOR PERSONS WITH DISABILITIES

When designing elevator accessibility for persons with disabilities, not only the cabin interior dimensions or door sizes but also the placement of control panels, floor-to-cabin level alignment, positioning of emergency elements, and surrounding arrangements are taken into account. Below is a summary of fundamental dimensions and layout criteria to facilitate elevator use by persons with disabilities according to TS EN 81-70 and national/international accessibility standards:

1. Interior Cabin Dimensions

· Cabin Size:
· Minimum Clear Area: To provide comfortable maneuvering space for wheelchair users, generally a minimum depth of 1.1 m (1100 mm) and width of 1.4 m (1400 mm) are recommended. These dimensions create an ideal environment allowing room for assistive devices or accompanying persons.
· Open Space Layout: Inside the cabin, there should be sufficient turning and forward-backward moving space; some design criteria, especially for high-traffic usage, require larger cabin interiors (e.g., 2 m² or more).
· Door Opening:
· Minimum Clear Width: Accessible elevator doors should have a minimum net opening of 800 mm (preferably 900–1000 mm) to ease entry and exit for wheelchair users or persons with mobility restrictions.
· Control Panels and Button Placement:
· Height: Call and floor selection panels inside the cabin are generally mounted between 900–1100 mm height, accessible to seated or mobility-restricted users.
· Button Size: Buttons should be sufficiently large (about 40–50 mm diameter) for easy touch, supported by Braille and tactile symbols.
· Floor and Level Alignment:
· Level Difference: The tolerance gap between elevator door threshold, cabin floor, and landing floor should be targeted to a maximum of 3–5 mm. This ensures smooth passage for wheelchair users.

2. Exterior and Environmental Arrangements
· Elevator Entrance and Access Areas:
· Ramps: Ramps before the elevator should have slopes between 5%–8% and minimum widths of 900–1000 mm, supporting comfortable access for wheelchair users.
· Platforms and Corridors: Corridors or waiting areas connected to the elevator entrance should have passageways at least 1000 mm wide.








· External Call Buttons and Signage:
· Ergonomic Placement: Call buttons outside the cabin should be installed at accessible heights for disabled users, preferably between 900–1100 mm.
· Visual and Tactile Markings: Symbols, texts, and color contrasts on buttons should have at least 70% contrast to aid visually impaired users in distinguishing them easily.

· Emergency Access:
· Emergency Alarm Buttons: Both inside and outside cabin alarm and communication buttons should be positioned in easily reachable areas, with added audio and visual signals considering various disability types.

3. Additional Measurements and Application Standards
· General Accessibility Standards:
· TS EN 81-70: This standard serves as a key reference ensuring elevator suitability for disabled users, detailing cabin and exterior dimensions, signage placements, button accessibility, etc.
· Local Regulations and Guidelines: For example, accessibility guidelines from KTMMOB Chamber of Architects and the Ministry of Family, Labor and Social Services include detailed measurements for disabled access in buildings and elevators.

· Technological Supports:
· IoT and Sensor Systems: Modern elevators may integrate IoT-based systems to continuously monitor accessibility and digitally record measurements, aiding in detecting deviations over time and supporting maintenance and improvement.

User Experience Testing:
· Simulation and Feedback: During the design phase, real user scenarios involving wheelchair users, visually or hearing impaired individuals should be considered to verify the practical adequacy of accessibility criteria, revising designs if necessary.


These measurements form the technical and ergonomic foundation enabling persons with disabilities to use elevators. Defining and applying these dimensions is vital for enhancing both safety and comfort. Although values may be flexible according to different project and building types, the fundamental rule is always to ensure seamless elevator use even under the most challenging accessibility scenarios.
 












CHECKING THE ACCESSIBILITY OF CONTROL BUTTONS FOR PERSONS WITH DISABILITIES

Checking the suitability of control buttons for use by persons with disabilities is a critical step to ensure compliance with accessibility standards (e.g., TS EN 81-70). These inspections require the combined evaluation of ergonomic and functional factors. Below are the fundamental steps to be followed during the control process:

1. Preparation and Review of Standards

· Documentation and Standards:
· Manufacturer documents, elevator design drawings, and applicable accessibility standards (such as TS EN 81-70) should be reviewed.
· A checklist should be prepared listing all criteria to be evaluated (button sizes, placements, markings).

· Inspection Equipment:
Calibrated measurement tools (tape measure, laser meter, etc.), camera, and test devices should be ready.

· If necessary, simulation models or test panels should be provided to perform usability tests with disabled persons.

2. Physical Placement and Height

· Ergonomic Height:
· Control panels and buttons should be installed at heights suitable for wheelchair users or those with limited mobility, generally around 900–1100 mm.
· Ensure no objects obstruct access around the buttons.

· Layout:
· Buttons should be arranged clearly and accessibly on the panel.
· Graphical and tactile markings (e.g., Braille characters and embossed symbols) must be clear and easily identifiable.

3. Physical and Ergonomic Characteristics of Buttons

· Size and Touch Surface:
· Buttons should be easy to press, with adequate diameter (usually at least 40–50 mm) and a sufficiently large surface.
· Symbols, numbers, and texts on buttons should have high contrast, be legible, and tactilely perceptible.

· Material and Installation Quality:
· Check the firmness of button fittings; look for looseness or deformation.
· Confirm that materials used (e.g., durable plastic or stainless steel) are long-lasting and hygienic.






4. Functional and Electrical Tests

· Feedback Mechanisms:
· Verify that tactile feedback (a light click), auditory signals (sound alerts), and/or light indicators function properly when buttons are pressed.
· Use multimeter or similar devices to check electrical continuity and circuit integrity.

· Sensor and Software Functions:
· On digital control panels, test if pressing certain buttons triggers correct visual or audio feedback.
· Confirm if accessibility features preferred by disabled users (e.g., high-contrast display, voice commands) are enabled and functional.

5. Usability Testing

· Live User Experience:

· If possible, conduct field tests with wheelchair users or those with mobility impairments to evaluate practical accessibility and ease of use.
· Collect user experiences and feedback via interviews or surveys.

· Scenario Tests:
· Test button response times, error rates, and usability performance under normal and emergency conditions.

6. Reporting and Corrective Actions

· Detailed Reporting:
· Compile all measurements, observations, and test results into a detailed report.
· Clearly identify any non-compliance or deficiencies relative to TS EN 81-70 standards or local regulations.

· Corrective Measures:
· Propose improvements aimed at enhancing usability and accessibility based on findings.
· After corrections, retest to ensure accessibility compliance is achieved.

This comprehensive control process integrates both physical and electronic evaluations to ensure that control buttons are accessible and usable for disabled users. Thus, users can confidently operate the elevator in daily use or emergency situations without difficulty.










PROTECTIVE EQUIPMENT FOR CABIN AND LANDING DOORS INTENDED OR NOT INTENDED FOR USE BY PERSONS WITH DISABILITIES

Protective equipment on elevator cabin and landing doors designed for use (or not designed for use) by persons with disabilities includes a series of mechanical, electronic, and ergonomic measures to ensure user safety. This protective equipment encompasses elements such as sensors to prevent injuries caused by impacts or pinching on door edges, soft edge protectors, automatic stop functions, and reverse opening features. Below are the fundamental principles and control steps related to the implementation and inspection of protective equipment on such doors:

1. Compliance with Standards and Design Criteria

· Accessibility Standards:
· Accessibility regulations such as TS EN 81-70 specify door width, opening/closing speed, level alignment, and characteristics of protective equipment in elevator design for persons with disabilities.
· Doors intended for disabled use must have door profiles, sensors, and protective barriers designed to avoid damage during wheelchair entry and exit.

· Different Design Approaches:
· Doors Intended for Use by Persons with Disabilities: These doors include additional safety features like more sensitive sensor systems, lower closing force, and wide soft edge protectors.
· Doors Not Intended for Disabled Use (e.g., freight or non-passenger systems): Although basic safety standards apply, door designs may differ; however, protective elements and mechanical/electrical safety measures must still be inspected.

2. Physical Inspection Steps

· Visual Inspection:
· High-Level Installation and Placement: Check that door installation is correct and that protective equipment (e.g., soft coverings, edge protectors) is intact without cracks, breaks, or wear.
· Markings and Warning Signs: Verify the presence, placement, and readability of warning labels such as “Caution Before Use” and inspection tags near the doors.
· Measurements and Mechanical Tolerances:

· Measure gaps between door and frame and placement dimensions of protective elements according to TS EN 81-70 and relevant regulations.
· Measure door closing speed, closing force, and reaction times with special test devices (e.g., force meters, speed sensors); confirm that automatic stopping or opening features activate safely for disabled users.

3. Functional Tests

· Sensor and Automatic Operation Tests:
· Photoelectric sensors, IR (infrared) systems, or other obstacle detection devices on doors must correctly stop, slow, or reverse the door upon obstacle detection.
· Sensor sensitivity and signal accuracy should be tested under various speed and lighting conditions.

· Electrical and Software Inspection:
· Door control system circuits must be tested for short circuits, disconnections, or overvoltage using multimeters and other test equipment.
· Review software algorithms of automatic door management systems, their reaction times, and emergency procedures activated during faults.

4. User Experience and Ergonomics

· Accessibility Tests:
· Test elevator entry and exit scenarios with disabled users (e.g., wheelchair users) to assess the effectiveness and safety of door opening and closing mechanisms in practice.
· Collect user feedback to determine if door edges or protective equipment create any obstruction or discomfort during use.
· Reaction and Feedback Systems:
· Verify that door buttons, control panels, and emergency buttons provide auditory or visual signals effectively to meet the needs of disabled users.
· 
5. Reporting and Necessary Corrective Actions

· Detailed Inspection Report:
· Document all measurements, observations, and functional test results in a detailed report; clearly indicate deviations from standards and recommend corrective actions.
· Recalibration and Maintenance:
· Address identified non-compliances by recalibration, installation checks, or maintenance interventions according to manufacturer instructions and current standards.

This control process aims to ensure that protective and safety components of elevator doors intended for use by persons with disabilities (and also those not intended for such use) are complete, and that door movements and protective equipment operate correctly. This guarantees the safety of disabled users and provides seamless, trouble-free elevator service for all users.
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