MODULE-16

PERIODIC INSPECTION OF PIT BOTTOM PHYSICAL COMPONENTS

The physical components at the pit bottom are critically important to ensure the safe and efficient operation of the elevator system. These components consist of mechanical and structural elements that support the movement of the elevator car and the counterweight.
Some of the pit bottom physical components include:

1. Buffers

· They act as shock absorbers for the elevator car and the counterweight.
· Spring or hydraulic buffers are used to soften sudden stops.

Elevator Buffers

· Single Car Buffer.
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Figure 16.1

· Double Car Buffer. 
[image: https://www.tiraslift.com/upload/urun/1961/kucuk/97beda5ce2e54f8e69e0c9fcabf6e271.jpg]
Figure 16.2

· HPT 04 Polyurethane Buffer.
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· HHPT 03 Polyurethane Buffer.
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· HPT 02 Polyurethane Buffer
[image: https://www.tiraslift.com/upload/urun/1946/kucuk/a4439f0e30b8e23a6ae34092066ce4ec.jpg]
Figure 16.5
· Hydrolic Buffer 2 m/c.
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· Hydrolic Buffer 1.6 m/c.
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· Quadruple Car Buffer:
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2. Rails and Guiding Systems
· Ensure smooth movement of the cabin and counterweight.
· The alignment and connections of rails should be checked regularly.

3. Shoes (Patenler) and Connection Elements
· Ensure the cabin moves steadily and balanced on the rails.
· Wear and loosening should be inspected regularly.

4. Pit Lighting and Safety Elements
· Adequate lighting should be available during maintenance to improve visibility.
· Emergency stop systems and sensors must be functioning properly.

5. Pit Cleaning and Water Drainage Systems
· Check for water accumulation and humidity.
· Drainage systems should ensure proper water removal.

6. Pit Separator
          An important physical component located at the bottom section of the elevator shaft, essential for elevator safety and efficient maintenance activities.
Definition and Function:
· Definition:
The pit separator is a structural element that separates, isolates, and organizes specific parts of the elevator shaft. It is typically used to position and protect equipment in the shaft (buffers, counterweights, lubrication points, drainage systems, etc.).
· Functions:
· Area Separation: Clearly defines different maintenance and operation zones. This helps maintenance personnel know exactly where to work and where equipment is located.
· Safety Assurance: Prevents unwanted contact and mixing of equipment in the work area, helping to avoid accidents during maintenance.
· Structural Support: Contributes to the overall stability of the elevator shaft, providing extra resistance against equipment oscillation or collapse.
· Environmental Protection: Can prevent water accumulation, humidity, and other environmental effects from damaging other critical elevator components.

· Material and Manufacturing:
Pit separators are generally made from durable metals or high-strength concrete. The materials used must comply with elevator application standards such as TS EN 81 and other relevant local regulations.
· Installation:
· Proper Placement: Installed according to the overall design of the elevator shaft, considering equipment layout and access.
· Duct and Insulation: The separator should minimize equipment vibration, protect against mechanical impacts, and comply with electrical safety requirements through proper isolation.
· Professional Application: Installation must be carried out by expert engineers considering the structural characteristics of the area.
· Visual Inspection:
· Regularly check the structural integrity for cracks, wear, or deformation.
· Observe corrosion resistance of the material surface and ensure isolation elements are in place.
· Functional Tests:
· Verify that the separator effectively divides and organizes the area according to equipment layout.
· Test compatibility with other pit components (buffers, drainage, etc.).
· Documentation:
· All maintenance and inspection activities should be carefully recorded, and periodic maintenance reports prepared.
7. Pit Ladder:
         An important safety and maintenance equipment used to access the bottom section of the elevator shaft. Particularly, foldable pit ladders designed according to EN 81-20 standards ensure maintenance personnel can safely enter the pit.

8. Importance and Contributions

· Safety:
The safety of maintenance personnel working in the elevator shaft is enhanced by the proper and orderly placement of equipment. This plays a significant role in preventing sudden failures and accidents.
· Efficient Maintenance:
Clear separation of areas allows maintenance operations to be carried out quickly, orderly, and in a planned manner.
· System Stability:
The pit separator supports the overall structural integrity of the elevator system and plays a critical role in ensuring long-lasting and safe operating conditions.





MODULE-16 APPLICATIONS AND OUTPUTS
INSPECTION OF ELEVATOR PIT ACCESS LADDER, BUFFER, AND SEPARATOR COMPARTMENT FOR STANDARD COMPLIANCE
Elevator Pit or Shaft Inspections
         The annual inspection of elevators to be examined is carried out under the supervision of the maintenance provider or its authorized service. Compensation for damages that may occur during the annual inspection phase is covered by the professional liability insurance of the Type          A inspection organization.
         The inspection team will perform all tests according to the standards valid at the date of manufacture of the elevator during the Final Inspection Training and Annual Periodic Inspection 
Training.
          Inspections will be conducted at low speed and unloaded to avoid creating danger or risk.
SAFETY PRECAUTIONS
a) Before starting the inspection, safety tapes with the label “Inspection in Progress, Do Not Use” are placed diagonally inside the cabin on the interior walls. Personal protective equipment must be worn during the inspection.
b) Before climbing on the cabin roof: open the landing door and press the button to verify the door safety contact is operational.
Press the maintenance stop button, close the landing door, and press the button to confirm the stop button is functional.
Open the landing door, release the stop button, set the elevator to revision mode, close the landing door, and press the button to confirm the revision button works properly.
Check that the pit is sufficiently illuminated to avoid risks during inspection.
c) Before entering the pit: open the landing door and press the button to confirm the door safety contact works.
Press the stop button before entering the pit, close the landing door, and press the button to confirm the stop button is working.
Check for water presence at the pit bottom; if water exists, it must be cleaned before descending.
Pit Ladder Inspection:
         The pit ladder is a critical device that provides safe access to the elevator shaft for maintenance personnel and serves as an alternative exit route in emergencies. Therefore, periodic inspections must continually assess the ladder’s structural integrity and safety features. The step-by-step inspection procedure is as follows:
1. Preparation and Safety Measures:
· Power off: Confirm the elevator system is off and electrical power is completely disconnected. Place “Under Maintenance” warning signs before entering the pit area.
· Personal Protective Equipment (PPE): Workers must wear helmets, gloves, safety shoes, and other suitable PPE.
· Area Organization: Ensure the pit area is well-lit and clean. Check for any liquids or obstacles that might damage the ladder.

2. Visual Inspection:
· Structural Check: Carefully inspect all steps, protrusions, and connection points for cracks, deformations, or corrosion.
· Coating and Anti-Slip Features: Examine the anti-slip coating on steps for wear or peeling.

3. Check handrails for breakage, looseness, or damage.
· Mechanical and Assembly Checks:
· Mounting and Fasteners: Verify how the ladder is mounted to the elevator shaft or wall. Check the tightness and integrity of screws, bolts, and clamps.
· Folding Ladder Mechanism (if any): For folding ladders, inspect folding and locking mechanisms for proper function and completeness.

4. Functional Tests:
· Access and Usability: Perform controlled ascent and descent tests on the ladder. Evaluate any wobbling or slipping risks during use.
· Detailed Close Examination: Check for gaps between steps, protrusions, and overall ladder alignment to ensure quick and safe emergency use.

5. Documentation and Reporting:
· Record all measurements, visual inspections, and functional test results in detail.
· Plan necessary maintenance, repairs, or part replacements for identified faults, looseness, or wear, and add reports to the maintenance record system.

These inspections ensure the elevator pit ladder remains safe, sturdy, and ready for use at all times. Periodic checks compliant with standards and manufacturer guidelines allow maintenance teams to intervene quickly and safely in emergencies.
Elevator Pit Buffer Inspection:
         Pit buffers are critical components that absorb shocks in elevator systems during potential impacts, minimizing sudden jolts and wear. Therefore, periodic inspection of buffers must be carried out meticulously. Below are the detailed steps to follow for pit buffer inspection:
1. Safety Precautions and Preparation
· Power Off: Before starting maintenance, ensure the elevator is not operational and is in maintenance mode. If necessary, disconnect the system’s power supply.
· Personal Protective Equipment (PPE): Maintenance personnel must wear helmets, gloves, safety shoes, and other necessary protective gear during the process.
· Work Area Setup: Ensure the pit area where maintenance will take place is sufficiently illuminated and clean. Check for any liquid accumulation or obstacles during the process.



2. Visual Inspection
· Surface Condition: Check for cracks, breaks, dents, or deformation on the outer surface of the buffer.
· Corrosion and Wear: Especially for metal buffers, look for signs of corrosion or excessive wear.
· Mounting and Connections: Inspect the mounting hardware (screws, nuts, clamps, etc.) for looseness or damage.

3. Physical and Mechanical Inspection
· Dimensional Check: Measure the buffer’s thickness, height, and overall dimensions within manufacturer-specified tolerances using precision tools like calipers or micrometers.
· Internal Filling and Shock Absorption: For hydraulic or elastomer buffers, examine the condition of the internal filler material, checking for leaks or excessive wear.
· Structural Integrity: Assess the buffer’s overall structural strength, resistance to mechanical impacts, and any deformation at mounting points.

4. Functional Tests
· Test Diameter and Response: In some cases, specialized test setups can be used to evaluate the shock absorption performance of the buffer, assessing its behavior during impact.
· Simulation Tests: Authorized service teams may perform periodic simulation tests to measure the mechanism’s response to applied forces on the buffer.

5. Documentation and Reporting
· Record Keeping: All measurements, observations, and test results should be thoroughly documented in maintenance reports.
· Periodic Monitoring: Compare current inspection results with previous ones to evaluate trends of wear or damage over time on the buffers.
· Necessary Interventions: If significant deformation, corrosion, or loss of function is detected, repair or replacement of the buffer should be promptly planned and executed.
These inspections are vital to ensuring safe and smooth operation of elevator systems. Performing periodic maintenance according to manufacturer guidelines and international standards (e.g., TS EN 81-1/81-20) enhances user safety and extends system lifespan.
Elevator Pit Separator Compartment Inspection:
The pit separator compartment is a critical structural element within the elevator shaft that isolates specific areas, ensuring organized placement and safety of equipment. Periodic inspections are important to maintain both functionality and structural integrity. Below are the key steps for pit separator compartment inspection:
1. Preparation and Safety
· Power Off: Before intervening in the pit area, ensure the elevator system is completely stopped and the power supply is disconnected. Place “Under Maintenance” warning signs if necessary.
· Personal Protective Equipment (PPE): Maintenance staff must wear helmets, gloves, safety shoes, and appropriate protective gear.
· Work Area Setup: The pit bottom must be clean, well-lit, and accessible. Any obstacles, water, or oil leaks must be cleared.

2. Visual and Structural Inspection
· Material Condition: Carefully examine the separator surface for cracks, dents, deformation, or corrosion.
· Wear and Rust: Particularly for metal or concrete materials, check for signs of wear and rust.
· Mounting and Connections: Check the mechanical connections (screws, bolts, clamps, etc.) of the separator for integrity.
If any looseness, breakage, or deformation is detected at connection points, immediate intervention is required.
· Alignment and Positioning: Use measuring devices (e.g., vernier calipers, laser measuring tools) to verify that the separator compartment is installed and positioned according to manufacturer-specified dimensions and tolerances.

3. Functional Checks
· Isolation and Separation Function: Does the separator compartment clearly separate different areas (for example, the machine room from the shaft area)?
If necessary, the insulation properties should be tested to verify whether a safe separation between elevator movement and maintenance access areas is ensured.
· Environmental Effects: Check whether environmental factors such as humidity, water leakage, or excessive heat affect the material integrity of the separator compartment.
Necessary precautions should be taken against damage risks caused by water or other fluid penetration.
4. Documentation and Reporting
· Measurement and Recording: All observations and measurements must be recorded in detail.
· Any detected deviations, wear, or damage should be added to the maintenance reports and used as references for future inspections.
· Required Interventions: Repairs, part replacements, or adjustments planned in response to identified issues should be carried out and rechecked after implementation.

5. Compliance with Standards
· Technical Documentation: Separator compartment inspections must be carried out in accordance with international and local standards such as TS EN 81-1/81-20.
· A thorough inspection should be performed referring to the dimensions and tolerances provided in the manufacturer’s technical documents.
· Periodic Maintenance Schedule:  The pit separator compartment must be regularly inspected according to the maintenance schedule to ensure system safety.
Following these steps is critical to ensure the safety of the elevator shaft, longevity of the equipment, and efficient operation of the system. Adhering to relevant standards and manufacturer guidelines during every maintenance activity helps prevent potential risks.
PULLEY INSPECTIONS PROCEDURE
Below are detailed technical steps and important considerations when performing pulley inspections in the elevator pit. These instructions aim to ensure the system operates safely, reliably, and with a long service life. These procedures should only be performed by trained and qualified technicians, strictly following manufacturer guidelines and local regulations.
1. Safety Precautions
Power Cut and Lockout–Tagout (LOTO):
Before starting, ensure the elevator system is completely de-energized. Confirm all electrical connections are turned off, and main switches and control panels are locked out.
Apply lock and tag systems to restrict access to the work area, preventing accidents and unintended startup.
Personal Protective Equipment (PPE):
· Mandatory gear: Hard hats, protective gloves, steel-toed safety shoes, fall protection harness if necessary, and safety glasses.
· Lighting and Ventilation: Pulley inspections often take place in dark or confined spaces; adequate lighting must be provided, and ventilation checked.
· Authorization and Permits:
Ensure all relevant permits and documentation (maintenance instructions, risk assessments) are prepared and available during the procedure.
2. Inspection and Physical Checks
General Condition of Pulley:
· Structural Inspection: Visually check for cracks, dents, or deformations on the pulley surface.
· Wear and Corrosion: Look carefully for corrosion, excessive wear, or burn marks on metal surfaces.
· Mounting Components: Check that all screws, nuts, and fastening elements securing the pulley are tight, free of corrosion, and not loose.
Tooth and Surface Characteristics:
· Tooth Profile: Ensure pulley teeth are sharp, uniformly spaced, and regularly shaped. Comply with manufacturer’s specified tooth profile standards for efficient load handling.
· Coatings: Examine wear protection coatings for peeling, chipping, or other damage.
Measurements and Mechanical Evaluation:
Physical Measurements:
· Pulley Diameter: Use digital calipers or a micrometer to measure, comparing results against manufacturer’s specifications.
· Tooth Pitch and Depth: Check for deviations in tooth profiles using a caliper.
Balance and Rotation:
· Free Rotation: Ensure the pulley spins smoothly and balanced around its axis. Axial or radial imbalance may indicate early wear or improper installation.
· Vibration: Excessive vibration during operation may suggest mechanical faults or mounting issues.
	Measurement Type
	Tools Used
	Points to Consider

	Sheave Diameter
	Digital Caliper, Micrometer
	Compliance with manufacturer specifications; signs of excessive wear or damage

	Tooth Profile
	Caliper, Tooth Gauge
	Uniformity and regularity of teeth; signs of wear or cracks

	Balance and Rotation
	Balancer, Vibration Analyzer
	Axial/radial deviation during rotation; ensuring smooth movement



3. Lubrication and Cleaning
Lubrication:
· Proper Lubricant: Use lubricants recommended by the manufacturer. Incorrect or insufficient lubrication causes high friction and premature wear.
· Lubrication Points: Both the sheave teeth and rotating parts should be lubricated to improve overall system performance.
· Renewal Frequency: Reapplying or renewing the lubricant at specified intervals is an important part of the maintenance plan.
· Cleaning and Maintenance:
Chemical Cleaning: Use appropriate cleaners that do not damage the sheave to prevent accumulation of sand, oil, dirt, or other particles.
Periodic Cleaning: Regular cleaning helps detect abnormal buildup during visual and functional inspections.
4. Functional Tests and Analyses
Dynamic Tests:
· Rotation Test: Ensure the sheave rotates freely and without obstruction through manual or motor-assisted testing.
· Vibration Analysis: Specialized devices can detect mechanical mismatches or imbalances in the sheave at an early stage.
· Thermal Inspection: Localized overheating on the sheave may indicate issues; thermal cameras or temperature sensors can be used for this purpose.
· Structural Assessment:
Compare measurements taken with tools against manufacturer standards.
Any deviation or out-of-norm measurement should be correlated with other system components (e.g., rope, brake system) and thoroughly examined.



5. Documentation, Reporting, and Monitoring
Preparation of Inspection Report: 
Document all inspection results, measurements, methods used, and abnormalities observed in detail.
Archiving: Photos, videos, or digital notes should be archived for future comparisons and analyses.
Action Plan and Recommended Interventions: 
Any detected problems (cracks, imbalance, excessive wear or corrosion) should be immediately reported to maintenance services, and a preventive intervention schedule should be established.
Long-term Monitoring: A periodic maintenance tracking schedule should be created, and these reports updated at every inspection.
Technological Support and Advanced Analysis: 
Advanced technologies like thermal cameras, vibration analyzers, or 3D scanning systems can provide additional early detection support.
These data can be analyzed to foresee the macro-level effects of microscopic changes occurring in the system.
6. Training, Competence, and Compliance with Standards
Training: 
It is crucial that competent personnel regularly receive training to perform maintenance on sheaves and general elevator systems.
Constantly updated information about international standards (e.g., EN 81) and local regulations enhances the quality of the maintenance process.
Compliance with Standards: 
Work plans should be prepared considering manufacturer documentation, international safety standards, and local legislation.
Compliance checks play a critical role not only as a legal requirement but also for the safety of operators and passengers.
Conclusion
Sheave inspections in the elevator pit are not just a mechanical control process but a comprehensive approach that includes occupational safety, technological support, training, and continuous improvement principles. Regular, systematic, and documented inspections contribute both to preventing possible accidents and to the long-lasting, uninterrupted operation of the elevator system.



CHECKING CLEANLINESS AND MOISTURE CONDITIONS IN ACCESSIBLE AREAS OF THE ELEVATOR PIT
Below are detailed methods and steps to follow when performing cleaning and moisture control in accessible areas of the elevator pit. This process is critical both to ensure the safe operation of the system and to maintain a long-lasting and trouble-free elevator operation. The procedure should be carried out by trained and competent personnel in accordance with manufacturer instructions and local regulations.
1. Identification of Accessible Areas
Area Definition:
Conduct a risk analysis regarding the usage frequency of these accessible areas, as well as factors like moisture and dirt accumulation.
Potential hazards (e.g., water leaks, corrosion) should be detected in advance.
2. Cleaning Procedures
Visual Inspection and Initial Assessment:
Before entering accessible areas, observe the general appearance of the area, lighting conditions, and any elevated risk points.
Particular attention should be paid to water puddles, dust layers, and dirt deposits.
Cleaning Methods:
Manual Cleaning: Use brushes, sponges, or motorized cleaning devices for small and narrow areas to perform onsite cleaning.
Industrial Vacuum Use: Electric or industrial vacuum cleaners should be preferred to remove dust, sand, and loose debris.
Surface Cleaners: Cleaning agents suitable for the surface type (e.g., acid-base balanced solutions for metal surfaces) must be used.
After cleaning, ensure the surface is completely dried to prevent moisture from re-accumulating.
3. Moisture Control Methods
Moisture Measurement:
Moisture Meters: Use digital moisture meters or data logging devices to measure humidity levels at certain intervals in accessible areas. These measurements help detect early risks of rust or corrosion in the elevator system.
Thermal Cameras: Useful to detect temperature differences and identify localized heating or cooling caused by moisture.
Problems Caused by Moisture:
Rust and Corrosion: Persistent high humidity can cause rust formation on metal surfaces, leading to structural weakening in mechanical connection parts or critical components like sheaves.
Microbial Growth: Moist environments promote the growth of mold and fungi, especially in areas that are infrequently cleaned or unused for long periods.
Moisture Reduction Methods:
Proper Ventilation: Ensure regular air exchange in accessible pit areas via natural or mechanical ventilation systems if possible.
Dehumidifiers: In constantly damp areas, use dehumidifying devices or heaters to lower the ambient humidity.
Required Equipment and Measuring Tools
	Equipment/Measuring Tool
	Purpose of Use
	Key Points

	Digital Moisture Meter
	Precise measurement of humidity
	Periodic measurements should be planned and the device should be calibrated.

	Thermal Camera
	Detection of temperature differences and moisture-induced heating zones
	By creating a thermal map of the area, hidden moisture sources can be identified.

	Industrial Vacuum Cleaner
	Cleaning of dust, dirt and loose material
	Access to narrow spots should be provided with different tip apparatus.

	Suitable Cleaning Solutions
	Chemicals to be selected for surface cleaning
	The material is compatible with the elevator pulley or other metal surfaces.

	Lighting Equipment
	Ensuring adequate illumination of dark areas
	Portable lights should be used, especially in narrow and dark areas such as the bottom of a well.



5. Safety Measures
Power Cut and Lockout:
         Before starting cleaning and moisture control procedures, ensure that the elevator system’s power is cut off and relevant mechanisms are locked.
Personal Protective Equipment (PPE):
          Use basic PPE such as helmets, gloves, safety shoes, and safety harnesses, especially when working in high humidity and confined spaces, to ensure personal safety.
Area Warning Signs:
          Place warning signs and barriers in accessible areas to alert other operators and personnel during work.
Emergency Planning:
          Develop clear plans and communication channels on how to act in case of emergencies. Ensure emergency teams are informed in advance.




6. Documentation, Reporting, and Monitoring
Detailed Reporting:
Document all data collected during cleaning and moisture measurements, including measurement results, photos, thermal images, and notes from visual inspections.
Periodic Monitoring:
Compare recorded data with previous cleaning and maintenance schedules to establish an early warning system for increases in moisture or contamination.
Possible Intervention Plan:
If unexpected moisture increase or dirt accumulation is detected, update the maintenance plan promptly and identify the source of the problem to plan corrective actions.
7. Additional Tips and Development Opportunities
Systematic Approach:
Regular maintenance and cleaning should be handled systematically not only to clean the current area but also as part of overall elevator maintenance. This ensures the performance and safety of other critical components (e.g., brake systems, control panels).
Technological Integration:
Smart sensor systems and IoT (Internet of Things) technologies can continuously monitor humidity and temperature, sending instant alerts to maintenance teams. These technologies optimize the preventive maintenance process.
Training and Process Updates:
Provide regular training to personnel, updating them on new cleaning techniques, equipment use, and risk management. Integrating modern maintenance methods and technologies will improve long-term efficiency.
[bookmark: _GoBack]This detailed guide comprehensively covers the steps you should follow when cleaning and controlling moisture in accessible areas of the elevator pit. Safety, correct equipment use, regular measurements, and documentation play a critical role in ensuring the system’s efficient and safe operation at every stage.
If you want, I can help you with specific equipment recommendations, measurement methods, advanced data analysis systems, or how to optimize these maintenance practices according to international standards and local regulations.
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